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TRS-XENIXTM 
Operations Guide 

CUSTOM MANUFACTURED IN U.S.A. BY RADIO SHACK, A DIVISION OF TANDY CORPORATION 



TERMS AND CONDITIONS OF SALE AND LICENSE OF RADIO SHACK COMPUTER EQUIPMENT AND SOFTWARE 
PURCHASED FROM A RADIO SHACK COMPANY-OWNED COMPUTER CENTER, RETAIL STORE OR FROM A 

RADIO SHACK FRANCHISEE OR DEALER AT ITS AUTHORIZED LOCATION 

I. CUSTOMER OBLIGATIONS 
LIMITED WARRANTY 

A. CUSTOMER assumes full responsibility that this Radio Shack computer hardware purchased (the "Equipment"), and any copies of Radio 
Shack software included with the Equipment or licensed separately (the "Software") meets the specifications, capacity, capabilities, 
versatility, and other requirements of CUSTOMER. 

B. CUSTOMER assumes full responsibility for the condition and effectiveness of the operating environment in which the Equ1pment and Software 
are to function, and for its installation. 

· 

II. RADIO SHACK LIMITED WARRANTIES AND CONDITIONS OF SALE 

A. For a period of ninety (90) calendar days from the date of the Radio Shack sales document received upon purchase of the Equipment, RADIO 
SHACK warrants to the original CUSTOMER that the Equipment and the medium upon which the Software is stored is free from manufacturing 
defects. THIS WARRANTY IS ONLY APPLICABLE TO PURCHASES OF RADIO SHACK EQUIPMENT BY THE ORIGINAL CUSTOMER FROM 
RADIO SHACK COMPANY-OWNED COMPUTER CENTERS, RETAIL STORES AND FROM RADIO SHACK FRANCHISEES AND DEALERS AT ITS 
AUTHORIZED LOCATION. The warranty is void if the Equipment's case or cabinet has been opened, or if the Equipment or Software has been 
subjected to improper or abnormal use. If a manufacturing defect is discovered during the stated warranty period, the defective Equipment 
must be returned to a Radio Shack Computer Center, a Radio Shack retail store, participating Radio Shack franchisee or Radio Shack dealer 
for repair, along with a copy of the sales document or lease agreement. The original CUSTOMER'S sole and exclusive remedy in the event of 
a defect is limited to the correction of the defect by repair, replacement, or refund of the purchase price, at RADIO SHACK'S election and sole 
expense. RADIO SHACK has no obligation to replace or repair expendable items. 

B. RADIO SHACK makes no warranty as to the design, capability, capacity. or suitability for use of the Software. except as provided in this 
paragraph. Software is licensed on an "AS IS" basis, without warranty. The original CUSTOMER'S exclusive remedy, in the event of a 
Software manufacturing defect. is its repair or replacement within thirty (30) calendar days of the date of the Radio Shack sales document 
received upon license of the Software. The defective Software shall be returned to a Radio Shack Computer Center. a Radio Shack retail store. 
participatmg Radio Shack franchisee or Radio Shack dealer along with the sales document. 

C Except as provided herein no employee. agent. franchisee. dealer or other person is authorized to give any warranties of any nature on behalf 
of RADIO SHACK. 

D. Except as provided herein. RADIO SHACK MAKES NO WARRANTIES, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE. 

E. Some states do not allow limitations on how long an implied warranty lasts. so the above limitation(s) may not apply to CUSTOMER. 

Ill. LIMITATION OF LIABILITY 

A. EXCEPT AS PROVIDED HEREIN, RADIO SHACK SHALL HAVE NO LIABILITY OR RESPONSIBILITY TO CUSTOMER OR ANY OTHER PERSON 
OR ENTITY WITH RESPECT TO ANY LIABILITY, LOSS OR DAMAGE CAUSED OR ALLEGED TO BE CAUSED DIRECTLY OR INDIRECTLY BY 
"EQUIPMENT' OR "SOFTWARE" SOLD, LEASED, LICENSED OR FURNISHED BY RADIO SHACK, INCLUDING, BUT NOT LIMITED TO, ANY 
INTERRUPTION OF SERVICE, LOSS OF BUSINESS OR ANTICIPATORY PROFITS OR CONSEQUENTIAL DAMAGES RESULTING FROM THE 
USE OR OPERATION OF THE "EQUIPMENT" OR "SOFTWARE". IN NO EVENT SHALL RADIO SHACK BE LIABLE FOR LOSS OF PROFITS, OR 
ANY INDIRECT, SPECIAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OF ANY BREACH OF THIS WARRANTY OR IN ANY MANNER 
ARISING OUT OF OR CONNECTED WITH THE SALE, LEASE, LICENSE, USE OR ANTICIPATED USE OF THE "EQUIPMENT' OR "SOFTWARE" 

NOTWITHSTANDING THE ABOVE LIMITATIONS AND WARRANTIES, RADIO SHACK'S LIABILITY HEREUNDER FOR DAMAGES INCURRED BY 
CUSTOMER OR OTHERS SHALL NOT EXCEED THE AMOUNT PAID BY CUSTOMER FOR THE PARTICULAR "EQUIPMENT' OR "SOFTWARE" 
INVOLVED. 

B. RADIO SHACK shall not be liable for any damages caused by delay in delivering or furnishing Equipment and/or Software. 
C. No action arising out of any claimed breach of this Warranty or transactions under this Warranty may be brought more than two (2) years 

after the cause of action has accrued or more than four (4) years after the date of the Radio Shack sales document for the Equipment or 
Software, whichever first occurs. 

D. Some states do not allow the limitation or exclusion of incidental or consequential damages, so the above limitation(s) or exclusion(s) may 
not apply to CUSTOMER. 

IV. RADIO SHACK SOFTWARE LICENSE 

RADIO SHACK grants to CUSTOMER a non-exclusive. paid-up license to use the RADIO SHACK Software on one computer, subject to the following 
provisions: 
A. Except as otherwise provided in this Software License. applicable copyright laws shall apply to the Software. 
B. Title to the medium on which the Software is recorded (cassette and/or diskette) or stored (ROM) is transferred to CUSTOMER, but not title to 

the Software. 
C. CUSTOMER may use Software on one host computer and access that Software through one or more terminals if the Software permits this 

function. 
D. CUSTOMER shall not use, make, manufacture, or reproduce copies of Software except for use on one computer and as is specifically 

provided in this Software License. Customer is expressly prohibited from disassembling the Software. 
E. CUSTOMER is permitted to make additional copies of the Software only for backup or archival purposes or if additional copies are required in 

the operation of one computer with the Software, but only to the extent the Software allows a backup copy to be made. However, for 
TRSDOS Software, CUSTOMER is permitted to make a limited number of additional copies for CUSTOMER'S own use. 

F. CUSTOMER may resell or distribute unmodified copies of the Software provided CUSTOMER has purchased one copy of the Software for each 
one sold or distributed. The provisions of this Software License shall also be applicable to third parties receiving copies of the Software from 
CUSTOMER. 

G. All copyright notices shall be retained on all copies of the Software. 

V. APPLICABILITY OF WARRANTY 

A. The terms and conditions of this Warranty are applicable as between RADIO SHACK and CUSTOMER to either a sale of the Equipment and/or 
Software License to CUSTOMER or to a transaction whereby RADIO SHACK sells or conveys such Equipment to a third party for lease to 
CUSTOMER. 

B. The limitations of liability and Warranty provisions herein shall inure to the benefit of RADIO SHACK, the author, owner and/or licensor of the 
Software and any manufacturer of the Equipment sold by RADIO SHACK. 

VI. STATE LAW RIGHTS 

The warranties granted herein give the original CUSTOMER specific legal rights, and the original CUSTOMER may have other rights which vary 
from state to state. 



IMPORTANT 

*************************************************** 
* TRSDOS Appl i cat i on User s :  I f  you are * 
* curren t l y  run n i n g your Rad i o  S h a c k  Appl i c at i on * 
* un der TRSDOS 2 . 0a ( or 2 . 0b )  and you p l an  to * 
* upgrade to TRS -XE N I X  App l i ca t i o n s, you mus t * 
* tran sfer your data  f i l es to TRSDO S - I I  on your * 
* h ard d i s k  before upgrad i n g  to TRS -X E N I X .  I f  * 
* you have not  i n i t i a l i zed your hard d i s k  w i t h  * 
* TRSDOS - I I ,  f o l l ow the  i n s truc t i o n s  i n  your * 
* Hard D i s k  Own er's Manua l . Then f o l l ow t h e  * 
* 1n struc t1o n s  g1v en here  to tran sfer your * 
* TRSDOS - I I f i l es to TRS - X E N I X .  * 
*************************************************** 

I f  you h a v e  been us i n g  TRSD OS�- I I  on your h ard d i s k s  pr i or to rece i v i n g  
your TRS -X E N I X  Run t i me Sys t em, p l ease  note  the fo l l ow i n g: 

TRS -X E N I X � overwr i tes  any i n format i on a l r e ady stored 
on your h ard d i s k .  C areful l y  f o l l ow t h e  i n s truct i on s  
g i ven  h ere t o  save  i mportan t data and pro grams for 
l ater us e .  

B e  sure to SAVE your TRSDOS - I I programs and data  to 
f l op py d i s k s  before i n s t a l l i n g TRS - X E N I X .  

On l y  TRSDOS - I I  4 . 0  ( or l ater ) f i l es c an be tran sferred 
to TRS- X E N I X .  I f  you h a v e  any TRSD OS 2 . 0a ( or 2 . 0b) 
fi l es that  you want  to tran sfer to TRS -XEN I X, vou mus t 
f i r s t  convert  t h em to TRSDOS - I I us i n g t h e  FCOPY 
command .  

You can s t i l l  run your TRSDOS and TRSD OS - I I programs 
from f l o p py d i s k .  

The fo l l ow i n g  pages exp l a i n how to : 

1 .  FCOPY any TRSDOS 2 . 0a ( 2 . 0b )  programs and d at a  you w i s h  
t o  save  over t o  your hard d i s k .  

2 .  SAVE a l l f i l es on  your h a r d  d i s k  to f l o p py d i s k s . 

Note that  by FCOPYi n g  your TRSDOS programs to h ard  d i s k  f i r s t, a l l your 
fi l es are l ocated on set of f l o p py d i s k s  after t h e  SAVE proce s s . 



FCOPY Y our TRSDOS F i l es to  TRSDOS I I  

The FCOPY command copi es fil es from f l oppy d i s k TRSDOS 1 . 2 ,  1 . 2a ,  2 . 0 ,  
2 . 0a ,  or 2 . 0b to a d i s k formatted by TRSDOS - I I ( and  vi ce ver s a  except to 
TRSDOS 1 . 2  or 1 . 2a ) . 

( For more i nforma t i on  on FCO PY, s e e  your TRSDOS- II Reference Manua l . )  

1 .  Power up your computer under  TRSDOS- I I  Vers i o n 4 . 1  ( or l ater ) .  

2 .  I nsert  your TRSDOS appl i cat i o n d i s k  i n  Drive 0 .  

3. E n ter the FCOPY comman d at TRSDOS - I I  Ready . 

FC OPY 0 TO 4 {SYS , ALL} < ENTE R >  

Thi s copi es a l l f i l es ,  sys tem a n d  us er , that a r e  on the TRSDOS 
appl i ca t i on  d i s k i n  Dr i ve 0 to Dr i ve 4 .  

Al ternate Meth od :  FCOPY i n g  A F il e .  I f  you k n ow the f i l especs of the 
programs to be con verted , you may want to us e a d i fferent syn tax form: 

FCOPY f i l espec: d r i ve TO dr i ve 

Thi s i s  espe cia l l y  useful when  you convert on l y  a few programs . 

For ex amp 1 e: 

FCO PY SAMPL E/DAT: 0 TO 4 

copi es the fi l e  SAMPL E/OAT from the d i s k i n  Dr i ve 0 to Drive 4 .  

FCOPY Y our Data D is k s  t o  TRSDOS - I I 

1 .  I n sert  the TRSDOS data  d i s k ( source  d i s k ) i n to Drive 0 .  

2 .  At TRSDOS-II Ready,  type: 

FCO PY 0 TO 4 {SYS , ALL}  <ENT E R >  

3 .  TRSDOS -I I  s tores your data  o n  Drive 4. When i t  f i n i shes the 
conversio n , TRSDOS - I I  displ ays the mes s age **FCOPY Compl ete**· 



SAVE Your Hard D isk  F il es  to F l oppy D i s k s  

You are now ready t o  s ave a l l o f  the programs and d ata s tored o n  your 
hard dis k . 

Important: Since this is a very important 
step in preparing to insta l l  TRS-XENIX on your 
hard dis k , we strong l y  sugges t  making at l east  
two SAVE Dat a Sets . 

Be sure to have a suppl y of b l ank dis k s  ready . Do not format them; SAVE  
organizes the dis k s  into its own  specia l format . 

Remember ,  thes e  dis k ettes wil l be your archive fil e of a l l of your 
progr ams that were stored on your hard dis k under TRSDOS-II . Tak e the 
time to put the date , vo l ume and data  set  numbers on each dis k ett€ .  You 
may al so  want to put des criptions on each dis k ette . 

To s ave al l fil es from your hard dis k (progr ams , dat a ,  and sys tem fil es) , 
enter  the f o l l owing command at TRSDOS-II Re ady: 

SAVE : 4  : 0  {SYS , ALL , ABS} <ENTER> 

If you have s econd ary hard dis k s , enter the fo l l owing command for each: 

SA VE : i : 0  {ALL , ABS} <ENTER> 

whe r e  d is  the hard  disk from which the fil es are  being SA VEd . The 
� fil es  are s t ored on dis k s  in Drive 0 .  A s  one dis k becomes ful l .  

TRSDOS -II prompts you for the next dis k .  

When all of the fil es are saved , TRSDOS- II prompts you to ins ert Vo l ume 0 
of your Save Dat a Set into Drive 0 .  TRSDOS-II now upd ates that dis k with 
housek eeping informatio n .  

When the s ave is finished ,  you are returned to TRSDOS-II Ready . Repe at 
the procedur e again to create a Backup Save Data Set .  
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T RS-XE N IX OPE R A T IONS G U I D E  
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T R S - X E N I X  Ope r a t i o n s  Gu i d e : C o py r i g h t  1 9 8 3  T a n d y  
C o r p o r a t i o n . A l l r i g h t s  r e s e r v e d . 

X E N I X �: C o py r i g h t  1 9 8 3  M i c r o s o f t . A l l r i g h t s  r e s e r v e d . 
L i c e n s e d t o  T a n d y  C o r p o r a t i o n .  

11 t s h 11 a n d  1 1 t X 11 : 
r i gh t s  r e s e r v e d . 

C o py r i gh t  1 9 8 2  T a n d y  C o r po r a t i o n .  
L i c e n s e d t o  T a n d y  C o r po r a t i o n .  

UN I X  i s  a T r a d e m a r k  o f  B e l l L a b o r a t o r i e s ,  I n c . 

X E N I X  i s  a T r a d em a r k  o f  M i c r o s o f t  C o r p o r a t i o n .  

A l l 

R ep r o d u c t i o n o r  u s e w i t h o u t  e x p r e s s  w r i t t e n pe r m i s s i o n f r o m 
T a n d y C o r p o r a t i o n ,  o f  a n y  p o r t i o n o f  t h i s m a n u a l  i s  
pr o h i b i t e d . W h i l e  r e a s o n a b l e  e f f o r t s  h a v e  b e e n  t a k e n  i n  
p r e p a r a t i o n o f  t h i s  m a n u a l t o  a s s u r e  i t s a c c u r a c y , T a n d y  
C o r p o r a t i o n  a s s um e s  n o  l i a b i l i t y r e s u l t i n g f r o m a n y e r r o r s  
o r  o m i s s i o n s  i n  t h i s m a n u a l , o r  f r o m t h e  u s e  o f  t h e  
i n f o r m a t i o n o b t a i n e d h e r e i n .  
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N o t e s  t o  U s e r s  o f  T R S- X E N I X  

This manual does not attempt to discuss every command 
and option included on your TRS-XENIX Runtime System 
Diskette. Only those commands that are necessary to 
effectively run applications under TRS-XENIX are 
described. 

The RUNCOBOL program is included with TRS-XENIX Runtime 
so you can run your TRS-XENIX application programs. 

When running TRS-XENIX, the hard disks are numbered 
0-3, where Drive 0 is the primary hard disk. 

D o  n o t  turn on the write-protect switch on your hard 
disks or remove the write-enable tab from your floppy 
disks when running TRS-XENIX. Approximately every 30 
seconds TRS-XENIX will access the drives to update its 
files and directories. 

TRS-XENIX uses the "Media Error Map" on the bottom of 
your hard disk to format the disk. If the map for your 
hard disk is missing, contact your Radio Shack dealer 
for assistance. 

The m ai l program is included in the TRS-XENIX 
Software Development Package (26-6401). Commands 
mentioned in this guide which use m ai l will operate 
normally, although the mail operation will not be 
invoked. 

TRS-XENIX Applications user's should look at Appendix E 
for instructions on installing their applications. 
Making backups of both the programs and the data are 
also described. 

---------- lladtelhaeli ---------
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CHAPTER 1 

I n t r o d uc t i o n  

This Operations Guide is designed to help you learn the 
basics of your new TRS-XENIX system, and to help you get the 
system up and running on your computer. Even if you have 
never used TRS-XENIX, this guide gives you enough 
information to give you confidence in your role as system 
manager or as a user. 

This chapter defines the role of the system manager and 
describes what you get with your TRS-XENIX system. Since 
the system manager 1 s  job is a crucial one with many aspects, 
you should learn as much as you can about TRS-XENIX. 

Each section provides directions for carrying out the 
procedures for which you will be responsible, along with an 
overview of TRS-XENIX system concepts. These procedures 
have been designed to make your job as easy as possible. If 
you read the instructions carefully, you should have little 
difficulty in starting to use your TRS-XENIX system. 

By the time you have finished this guide and feel 
comfortable with the tasks described, you should be familiar 
with a number of basic TRS-XENIX commands. The following 
are some important items you are introduced to in this 
guide: 

The TRS-XENIX file structure -- the way in 
which the TRS-XENIX programs and user 
programs and data are organized. 

Editor -- you should become familiar with 
e d , a TRS-XENIX text editor. With e d  you 
can make additions and changes to files. 

The Shell -- one of TRS-XENIX 1 s  tools for 
increasing your productivity on the system. 

To do this, there is no substitute for reading whatever 
TRS-XENIX documentation you have available and wherever 
possible, trying out the examples given in the tutorials. 
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__ 1 --



----------- TRS-BO ® 

1. 1 T h e  Ro l e  o f  t h e  Sy s t e m  Man ag e r  

You may have heard the term 11System manager 11 or 11System 
administrator 11 used to describe the person with the overall 
responsibility for the care and maintenance of a computer 
system. You should appoint someone -- either yourself or 
someone reliable -- to the position of system manager. On 
a large computer, this is often a full time job for one or 
more people. On your system, of course, you may have only a 
few users or maybe just yourself. However, this makes the 
system manager's job no less critical. Your tasks will 
include: 

the initial installation of the TRS-XENIX 
system 

adding and removing user accounts, passwords, 
and file systems 

ensuring that system resources (time and disk 
space) are efficiently distributed among the 
users 

11backing up 11 or making copies of all files on 
the system to guard against the loss of 
programs and data, in case of user or 
hardware errors. 

You will also need to manage a library of floppy disks and 
other storage media containing system backups, user files 
and application programs. This minimizes the chance of 
potentially time-consuming and expensive losses of programs, 
data, and text. 

Sometimes your job may make you unpopular with your users. 
For example, persuading users to remove their little-used 
files from an overcrowded disk can be frustrating. On the 
other hand, doing your job well will result in an efficient, 
productive system with efficient and productive (and 
satisfied) users. 

H IN T :  The 11System manager 11 logs in as the 
11root 11 of the TRS-XENIX system. The root is 
the most powerful user in TRS-XENIX. He is 
also called the 11Super-user 11• 
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1. 2 T h e  T RS - X E N I X  S y s t em 

Like any other operating system, TRS-XENIX is a collection 
of programs which are resident in a computer at all times 
and are designed to control its resources. These programs 
control: 

communication between the central processor, 
input/output devices (line printers, 
terminals), and storage devices (hard and 
floppy disk drives). 

the user 1S access to files on the system 
processing time and disk space, ensuring that 
both are fairly distributed among users. 
provides a way for user programs to 
communicate with the physical components of 
the computer, or hardware. 

1 . 3 A W o rd O n  T RS - X E N I X  

TRS-XENIX is derived from UNIX, an operating system 
developed by Bell Labs a number of years ago and widely used 
on larger computer systems. TRS-XENIX is a multi-user and 
multi-tasking system. That is, it allows more than one user 
simultaneous access to its resources, and allows more than 
one process, or job, to run at the same time. 

In most respects, the TRS-XENIX on your system is identical 
to that found on larger and more expensive systems. 
However, the extent to which you can utilize its features 
depends on the size and characteristics of your computer. 

Naturally, several users cannot work simultaneously unless 
you have terminals attached to your system. However with 
TRS-XENIX you can still create separate directories and file 
systems for different users to access at different times. 
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C H A P T E R  2 

B e f o r e  Y o u  S t ar t  

If you are using TRS-XENIX for the first time, you may feel 
some apprehension. Therefore, this chapter gives some 
basic information to make you feel more comfortable about 
its operation. You should read this chapter before 
beginning to install and use TRS-XENIX. It explains: 

what the various keys on the keyboard do 

TRS-XENIX file and directory naming 
conventions 

how to use TRS-XENIX commands 

how to start and stop your system safely and 
what to do if the system halts accidentally 

2 .1 Y o ur K ey b o ar d  

In most respects, the keyboard of your terminal is exactly 
like that of a typewriter. Most of the letters, numerals, 
and punctuation marks are in the same place, and you will 
quickly discover that the 11Spacebar 11, 11backspace 11, 11repeat 11, 
and 11Shift 11 keys behave in much the same way as they would 
on any typewriter. However, there are a few differences you 
should be aware of before you begin working. 

You may not use keys that 11look alike 11 interchangeably 
for example the upper-case letter 110 11 and the number 0 
(zero), or the lower-case 11111 and the number 1 (one). 
computers will recognize these as separate characters, 
sure you always type the correct one. 

A 11 
so be 

Some of the keys on your keyboard have a special meaning 
when you are using TRS-XENIX. These include control keys or 
sequences used to produce special TRS-XENIX characters that 
don 1 t  appear on your keyboard. They also produce various 
11escape 11 sequences which are used to exit from programs, 
terminate activities, log out, or stop the movement of text 
on your screen. 

---------- lladlelhaell---------
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Angle brackets (< >) are used in this guide to represent 
keys. Note that whenever you are asked to type the "Control 
Key" (<CTRL>) along with some other key, you should always 
press the <CTRL> key first, and hold it down while you type 
the second key, just as you would hold down the shift key on 
a typewriter while typing the letter you want to capitalize. 
Here is a list of the most commonly used characters and 
sequences. 

<CTRL><S> 

<CTRL><D> 

<BREAK> 

<ENTER> 

backslash (\) 

pipe (I) 

Stops text from "scrolling", that 
is, moving up and off the screen. 
To start scrolling again, type 
<CTRL><Q> The <HOLD> key may be 
used from the console. 

You will have several important 
uses for the <CTRL><D> sequence: 

to log out 
to bring the system up from 
maintenance mode 

In addition to special uses it may 
have in some TRS-XENIX programs, 
the <BREAK> key will interrupt any 
command and return you to the 
system prompt ( $ ). 

Type this key after a command for 
TRS-XENIX to receive the 
instructions. In some documentation 
you may also see this key named 
<RETURN>, for "carriage return". 

Used in some advanced features of 
TRS-XENIX. The TRS-XENIX backslash 
(\) character is obtained by typing 
<CTRL></> from the console. 

Used in some advanced features of 
TRS-XENIX. It can be entered by 
typing <CTRL><l> (one) from the 
console. 
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2. 2 T R S - X E N I X  F i l e  a n d  Di r e c t o r y N am i n g  C o n v e n t i o n s  

All TRS-XENIX files and directories may have names up to 
fourteen characters long, including any combination of 
upper- or lower-case letters, numbers, and the period (. ). 
You may not use the slash (/) character, or any other 
punctuation or special characters because they often have 
special meanings for TRS-XENIX (See Chapter 10) . 

Be especially cautious in your use of the two 11Wild card 11 
characters, question mark (?) and asterisk (*). Wild card 
characters are used to replace file names or parts of file 
names. The 11?11 replaces a single character and the 11*11 
replaces several characters, or even an entire name. 

For example, to save typing you might refer to your file 
chapt2. s as any of the following: 

chap?. s *2. s  *2* 

If you want to use a command involving multiple files, you 
can use wild carding to process all of them at once. So, if 
you want to refer to all of your chapters (e. g. , chapl. s, 
chap2. s, etc. ), you can type: 

*. s 

to tell TRS-XENIX that you mean 11 all the files ending in 
11. S 11• Using the 11*11 by itself means 11all files 11• Of 
course, if you are using a TRS-XENIX command like 1 1remove 
files 1 1, you should be extremely careful about using wild 
card characters. 

TRS-XENIX files are grouped in directories and arranged 
hierarchically. That is, a directory, which contains a 
collection of files, may be a member of yet another 
directory. This would resemble a tree with branches: 

---------- �ad1e/haek ---------
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I ( r o o t  d i r e c t o ry )  
I 

I 
e t c  

I 
f i 1 e 1 

I 
b i n 

I 
d e v  u s r  

I 
fr e d  

I 
f i 1 e 1 
f i 1 e 2 

T h e  r o o t  of t h i s  t r e e  i s  c a l l e d t h e  1 1 r o o t  d i r e c t o ry 1 1, a n d  
i s  d e n o t e d b y  t h e  1 1 S l a s h 11 ( / ) . 

T R S -X E N I X  i d e n t i f i e s  f i l e s b y  t h e i r  11 p a t h n a m e s 11 ,  t h e  p a t h  
yo u t a k e  a l o n g  t h e  b r a n c h e s  of t h i s  t r e e  t o  a r r i v e  a t  t h e  
d e s i r e d  f i l e .  T h e  s t e p s  a l o n g  t h e  w ay a r e  s e p a r a t e d  by 
s l a s h e s  ( / ) . I n  t h e  d i a g r a m, fo r e x am p l e, t h e r e  a r e  t w o  
u n i q u e  f i l e s c a l l e d f i l e 1 .  O n e  i s  / e t c /f i l e 1 a n d t h e  
o t h e r  i s  / u s r /f r e d /f i l el .  

---

T h e  T R S - X E N I X  f i l e  s t r u c t u r e  i s  d i s c u s s e d  a t  m u c h  g r e a t e r  
l e n g t h  i n  C h a p t e r  5. F o r  n o w, h o w e v e r, i t  i s  s u ff i c i e n t  
t h a t y o u u n d e r s t a n d  t h e  11 p a t h n a m e 11 c o n c e p t  w h e n  w o r k i n g  w i t h  
d i r e c t or i e s  a n d  f i l e s .  

2 . 3 H ow t o  U s e  T R S- X E N I X  C omm a n d s  

A T R S -X E N I X  c o m m a n d m a y b e  t y p e d  w h e n e v e r t h e  p r om p t  
a p p e a r s , i n d i c a t i n g t h a t  y o u a r e  i n  t h e  11 S h e l l 1 1, t h e  c o mm a n d  
l e v e l  o f  t h e  s y s t e m . T h i s  p r o m p t w i l l  e i t h e r  b e  a d o l l a r 
s i g n ( $ )  o r  a n u m b e r  s i g n ( # ) . T R S - X E N I X  c o m m a n d s  g e n e r a l l y  
c o n s i s t of s i n g l e l o w e r -c a s e  w o r d s, w h i c h m a y b e  fo l l o w e d  by 
o n e or  m o r e  11 S w i t c h e s 11 a n d  11 a r g u m e n t s 11• M o s t  oft e n  t h e  
a r g u m e n t i s  a f i l e  n a m e . E v e r y  c o m m a n d  m u s t  b e  fo l l o w e d  b y  
t y p i n g  < E N T E R > . 

To  t a k e  a s i m p l e e x a m p l e, y o u  c a n  u s e  t h e  c o m m a n d  c a t  t o  
l o o k  a t  t h e  c o n t e n t s  of a fi l e .  I f  y o u  t y p e : 

c a t  f i l e 1 < E N T E R >  

t h e  c o n t e n t s  of f i l e 1 a r e  d i s p l ay e d  o n  y o u r  s c r e e n . 

---------- ftadte/haek ---------
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T o  u s e  a n o t h e r  e x a m p l e, t h e  c o m m a n d  l c  l i s t s  t h e  c o n t e n t s  
of a s p e c i f i e d  d i r e c t o r y .  T h e r ef o r e, t h e  c o m m a n d  l i n e :  

l c  / u s r /fr e d  < E N T E R >  

g i v e s  y o u a l i s t of f i l e s a n d  d i r e c t o r i e s i n  t h e  d i r e c t o r y  
/ u s r /f r e d . 

-----

H I N T: W h e n  y o u t y p e  T R S - X E N I X  
c o m m a n d s, b e  s u r e  t o  i n c l u d e  o r  o m i t  
s p a c e s  e x a c t l y  a s  i n d i c a t e d ; i t  i s  b e s t 
t o  t h i n k  of t h e  11 S p a c e 11 a s  a c h a r a c t e r  
l i k e a n y  o t h e r . 

2.4 St o p p i n g  t h e  Sy s te m  Sa f e l y  

Y o u  s h o u l d  c a r ef u l l y r e a d  a n d  fo l l o w t h e  d i r e c t i o n s  i n  
C h a p t e r T h r e e  fo r t h e  c o r r e c t  T R S - X E N I X  s h u t d o w n  p r o c e d u r e . 

Y o u  s h o u l d  N O T  p r e s s  t h e  R E S E T  o r  P O W E R  s w i t c h e s , t u r n  t h e  
h a r d  d i s k  off, o r  u n p l u g  y o u r  c o m p u t e r  w h i l e  T R S - X E N I X  i s  
r u n n i n g .  

I f  y o u d o  a c c i d e n t a l l y  s t o p  t h e  s y s t e m, o r  e x p e r i e n c e  a 
p o w e r  f a i l u r e  o r  o t h e r  d i s a s t e r, t h e  n e x t  t i m e y o u a t t e m p t  
t o  s t a r t, o r  11 b o o t 11 t h e  s y s t em, T R S - X E N I X  w i l l  w a r n  y o u  t h a t  
t h e  l a s t  s h u t d o w n  w a s  n o t  d o n e  c o r r ec t l y .  Y o u  w i l l  b e  a s k e d 
w h e t h e r y o u w i s h  t o  p r o c e e d w i t h  t h e 11C l e a n i n g 11 o f  t h e  f i l e  
sy s t em .  A l w a y s  a n s w e r  <y > .  T R S - X E N I X  w i l l  t h e n  u s e  a 
f i v e - p h a s e  s y s t e m - c h e c k i n g p r o g r am c al l e d  f s c k  t o  c h e c k  
fo r s y s t e m i n c o n s i s t e n c i e s a n d  r e p a i r t h e m .  

--------- ftadle/haell ---------
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C H A P T E R 3 

Star ti n g  Up 

B ef o r e  y o u c a n  use T R S-X E N I X  y o u w i l l  h a v e  t o  fo r m a t  t h e  
h a r d  d i sk ,  a n d  t r a nsfe r  t h e  i n fo r m a t i o n  f r o m  t h e  f l o p p y 
d i sks i n  y o u r  d i st r i b u t i o n  p a c k a g e  t o  t h e  h a r d  d i sk .  
O r d i n a r i l y ,  y o u w i l l  n o t  h a v e  t o  r e p e a t  t h i s  i n st a l l a t i o n  
p r o c ess , b u t  y o u w i l l  n e e d  t o  sa v e  y o u r  d i s t r i b u t i o n  d i sks 
i n  c ase  of t h e  a c c i d e n t a l  d est r u c t i o n of t h e  syst e m  o n  t h e  
d i sk i n  w h i c h c ase , y o u  c a n  r e c o ns t r u c t  y o u r  syst e m  b y  
r e p e a t i n g t h e  i n s t a l l a t i o n  p r o c e d u r e . 

A l l o w p l e n t y  of t i m e t o  c o m p l e t e  t h e  i n st a l l a t i o n .  T h e 
fo r m a t t i n g  p h ase of t h e  i n s t a l l a t i o n  a l o n e  t akes 
a p p r o x i m a t e l y  t w e n t y  m i n u t es ,  d e p e n d i n g o n  t h e  s i ze of y o u r  
h a r d  d i sk .  T h e  i n i t i a l i z a t i o n of t h e  syst e m  a n d  t h e  
t r a n sfe r of a l l T R S -X E N I X  syst e m  f i l es t o  h a r d  d i sk t akes a t  
l e ast a h a l f  h o u r . A l s o , a l t h o u g h  t h e  i ns t a l l a t i o n p r og r a ms 
a r e  d es i g n e d  t o  g u i d e y o u t h r o ug h  t h e  p r o c ess s t e p - by-s t e p ,  
y o u s h o u l d  t ake t h e  t i m e t o  r e a d o v e r  t h e  d es c r i p t i o n of t h e  
p r o c e d u r es b ef o r e  y o u  b eg i n .  

3.1 I n s tal l i n g  T R S- X E N I X  o n  th e H ar d  Di s k  

B r i ef l y ,  t h e  i n st a l l a t i o n of T R S-X E N I X  o n  a h a r d  d i sk sys t e m  
c o n s i sts o f  t h e  f o l l o w i n g p h ases : 

" B o o t " ,  o r  st a r t  t h e  sys t e m  r u n n i n g u n d e r  f l o p p y 
d i sk c o n t r o l , w i t h  t h e  T R S - X E N I X  B o o t  Di s k .  
R u n  d i s k uti l t o  f o r m a t  t h e  h a r d  d i sk .  

B o o t  T R S - X E N I X  ag a i n u n d e r f l o p p y d i sk c o n t r o l 
usi n g  t h e  s a m e  B o o t  Di s k  a n d  c o p y t h e  c o n t e n ts 
of t h e  f l o p p y d i sk t o  t h e  h a r d  d i sk .  

B o o t  T R S - X E N I X  f r o m  t h e  h a r d  d i sk a n d  c o py t h e  
r est  of T R S -X E N I X  f r o m  t h e  I n s tal l Di s k s  t o  
t h e  h a r d  d i sk .  

R e a d  t h e  i ns t r u c t i o n s c a r ef u l l y b efo r e  y o u b eg i n a n d  fo l l o w 
t h e  p r o c e d u r es e x a c t l y  as t h ey a r e  w r i t t e n . I f  y o u m ake a 
m i s t ake a t  a n y  t i m e d u r i n g t h e  i n st a l l a t i o n p r o c ess , y o u 
s h o u l d  p r ess t h e  R E S E T  b u t t o n  a n d r e p e a t t h e  p r o c e d u r es fr o m  
t h e  b eg i n n i n g .  
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3. 1.1 S T E P  O N E : The d i s k ut i l Pr o g r a m 

D i s k ut i l i s  a c t u a l l y  a 11 S t a n d  a l o n e1 1  p r o g r a m w h i c h  r u n s 
i n s t e a d  of T R S - X E N I X , so y o u c a n  d o  s o m e  ess e n t i a l  t as k s  
b ef o r e  y o u h a v e  b r o u gh t  y o u r  T R S-X E N I X  syst e m  u p .  B es i d es 
t h e  i n i t i a l fo rm a t t i n g  o f  t h e  h a r d  d i s k ,  t h i s  p r o g r am a l so 
e n a b l es y o u t o  p e rfo r m  t h r e e  o t h e r  ess e n t i a l  fu n c t i o n s :  

fo r m a t  f l o p p y d i sks 

c o p y the c o n t e n ts of o n e  f l o p p y d i sk t o  
a n o t h e r  

fo r m a t  a d d i t i o n a l  h a r d  d i sk s  

T h e  p r o c e d u r e  fo r fo r m a t t i n g  a n d  c o p y i n g  f l o p py d i sks i s  
d esc r i b e d  i n  d e t a i l i n  Ch a p t e r  E i g h t . 

T o  m a k e  y o u r  w o r k  e as i e r , t h e  d i s k ut i l p r o g r am w i l l  t e l l 
y o u wh a t  i t  i s  d o i n g  a n d  p r o m p t  y o u fo r a n sw e rs t o  s o m e  
s i m p l e q u es t i o ns . D u r i n g t h e  i n st a l l a t i o n p r o c ess 
d i s k u t i l p e rfo r ms t w o  b as i c fu n c t i o ns :  

fo r m a t t i n g t h e  h a r d  d i sk 

e n t e r i n g  t he d a t a  f r o m  t h e  11 m e d i a  e r r o r  m a p 11 

F i rs t , y o u w i l l  n e e d  t o  b o o t  t h e  d i s k ut i l p r o g r a m fr o m  t h e  
f l o p py d i sk l a b e l e d  11 B o o t  D i s k 11• 

I mp o r t a n t :  B ef o r e  t u r n i n g o n  y o u r  c o m p u t e r  syst e m , 
c a r ef u l l y  r e m o v e  t h e  "ME D I A  E R R O R  MA P" l o c a t e d  i n  t h e  
p l ast i c  e n v e l o p e  o n  t h e  u n d e rs i d e  o f  t h e  h a r d  d i sk d r i v e .  

F o l l o w t h es e  st e ps :  

1) T u r n  o n  y o u r  c o m p u t e r  a n d  a l l p e r i p h e r a l s .  P r ess t h e  
< B R E A K > k ey r e p e a t e d l y  u n t i l t h e  11l n s e r t  D i s k e t t e 11 
m ess a g e  i s  d i s p l ay e d . 

2 )  I nse r t  t h e  B o o t  D i s k  i n t o  f l o p py D r i v e  0 . 
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3 )  W h e n t h e  b o o t  m e s s a g e  a p p e a r s , t y p e  d i s k ut i l a f t e r  
t h e  c o l o n  ( : )  a n d  p r e s s  t h e  < E N T E R >  k ey :  

T R S - X E N I X  B o o t  
d i s k ut i l  < E N T E R >  

4 )  A n s w e r  t h e  f o l l o w i n g  p r o m p t s : 

D i s k u t i l :  h a r d  o r  f l o p p y d i s k  ( h  o r  f ) ?  
Ty p e  < h >  t o  f o rm a t  y o u r  h a r d  d i s k .  

C o p y o r  f o rm a t  ( c  o r  f ) ? 
A n s w e r  < f >  t o  f o r m a t . 

H a r d  d i s k u n i t  n u m b e r  ( 0  . . .  3 ) ? 
A n s w e r  < � >  t o  i n d i c a t e  t h e  f i r s t  h a r d  d i s k .  

5 )  T h e  n e x t  d i s p l a y t e l l s  y o u to  l o o k  i n  y o u r  H a r d  D i s k  
Ow n e r 1 s  M a n u a l f o r  t h e  n e x t  i n f o r m a t i o n : 

H o w  m a n y  c y l i n d e r s ?  
( F o r  e x am p l e  2 56 f o r  E i g h t  M e g  o r  23 � f o r  T w e l v e  
M e g  h a r d  d i s k s ) 

H o w  m a ny  h e a d s ?  
( E n t e r  4 f o r  E i g h t  M e g  D r i v e s  o r  6 f o r  T w e l v e  
M e g  h a r d  d i s k s )  

6 )  U s i n g t h e  M e d i a E r r o r  M a p , t y p e  i n  t h e  l i s t o f  T R ACK 
a n d  H E A D  n u m b e r s  a s  f o l l o w s . Fo r i n s t a n c e , i f  t h e  
l i s t s h o w s : 

T R A C K  
133  
1 7 4  

H E A D 
�0 
� 1  

y o u s h o u l d  t y p e :  

1 3 3 , �  < E N T E R >  
1 7 4 , 1 < E N T E R >  
d o n e  < E N T E R >  

BYT E C OU N T  
�1 333 
0 9 8 2 6  

L E N GT H  
0 2  
05 

w h e r e  d i r e c t e d . I f  t h e  l i s t i s  b l a n k ,  j u s t  t y p e  

1 1d o n e 11 < E N T E R >  

---------- lladte/haek ---------

-- 13 --



_ __ T _R _s _- _x _E N_ I_ x _______ TRS-BO ® ____ o...;p� e_r_ a_ t_ i _o _n _s _G _u _i _d e_ 

T h e s c r e e n  w i l l  l o o k  l i k e t h i s :  

e n t e r  n u m b e r s  o r  11 d o n e 11 : 13 3 ,0 
e n t e r  n u m b e r s  o r  11 d o n e 1 1 : 174, 1 
e n t e r  n u m b e r s  o r  11 d o n e 1 1 :  d o n e  

( f i r s t  s e t ) 
( s e c o n d  s e t ) 
( f i n i s h e d ) 

O f  c o u r s e , y o u w i l l  b e  e n t e r i n g  t h e  n u m b e r s  f r o m y o u r  
o w n  M e d i a  E r r o r  M a p  i n s t e a d . 

N o t e : I f  n e c e s s a r y y o u m ay t y p e  < B R E A K > 
t o  a b o r t  a t  a n y t i m e d u r i n g  t h i s p r o c e s s .  

7 )  T h e  s y s t e m d i s p l a y s  t h e  m e s s a g e: 

A b o u t  t o  f o r m a t  h a r d  d i s k d r i v e  0 .  

I t  a l s o  d i s p l a y s  a m e s s a g e  t e l l i n g  h o w  l o n g  t h e  
f o r m a t t i n g p r o c e s s  w i l l  t a k e .  Y o u m ay a b o r t  t h e  
f o r m a t t i n g p r o c e s s a t  a n y t i m e ,  b u t y o u w i l l  b e  u n a b l e 
t o  s u c c e s s f u l l y u s e  t h e  d r i v e  u n t i l t h e  p r o c e s s i s  
c o m p l e t e d . 

Yo u w i l l  s e e  t h e  n u m b e r  o f  t h e  c y l i n d e r  a n d h e a d s  
c h a n g e a s  t h ey a r e  c o m p l e t e d : 

Fo r m a t t i n g c y l i n d e r  n n n , h e a d  n n  

8 )  W h e n  t h e  f o r m a t t i n g i s  c o m p l e t e d , y o u w i l l  s e e t h e  
m e s s a g e: 

H a r d  d i s k d r i v e  s u c c e s s f u l l y  f o r m a t t e d . 
D r i v e p a r a m e t e r s  a n d  M E D I A  E R R O R  M A P  s u c c e s s f u l l y  
w r i t t e n . Y o u r  h a r d  d i s k i s  r e a d y  f o r  t h e  T R S -X E N I X  
i n i t i a l i z a t i o n .  

P r o c e e d  t o , S T E P T W O . 

--------- ftad1e/haell--------
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3 . 1 . 2  ST E P  T W O :  T h e  h d i n i t P r o g r am 

T h e  s e c o n d  s t e p  i n  t h e  i n s t a l l a t i o n p r o c e d u r e  i s  r u n n i n g  a 
p r o g r am c a l l e d h d i n i t. H d i n i t  a c c o m p l i s h e s f o u r  t a s k s : 

c o p i e s  t h e  b o o t  t r a c k  t o  h a r d  d i s k  

c r e a t e s  a T R S - X E N I X  f i l e  s y s t e m o n  t h e  h a r d  d i s k 

c o p i e s  t h e  c o n t e n t s o f  t h e  B o o t  D i s k  t o  t h e  h a r d  
d i s k  

s h u t s  i t s e l f d o w n  

Fo l l o w  t h e s e  s t e p s  t o  r u n  t h e  h d i n i t  p r o g r a m: 

9 )  P r e s s  t h e  R E S E T  b u t t o n , t h e n  p r e s s t h e  < B R E A K >  k e y 
r e p e a t e d l y  u n t i l t h e  b o o t  p r o m p t  a p p e a r s .  W h e n  t h e  
p r o m p t a p p e a r s  p r e s s < E N T E R >: 

T R S - X E N I X  
< ENT E R >  

10) T h e  s y s t e m w i l l  r e s p o n d  a s  i f  y o u  h a d ty p e d  t h e  w o r d  
11 x e n i x 11 a f t e r  t h e  c o l o n . Y o u  s h o u l d  s e e  a m e s s a g e  i n  a 
b o x  w h i c h t e l l s  y o u  t h a t y o u r  a r e  r u n n i n g  T R S -X E N I X  
f r o m t h e  11 I n s t a l l a t i o n F l o p py 11• 

11 ) T h e  s y s t e m w i l l  a s k  y o u :  

D o  y o u w i s h  t o  i n i t i a l i z e y o u r  h a r d  d i s k ?  
A n s w e r  <y> f o r  y e s . 

H a s  y o u r  h a r d  d i s k  b e e n  f o r m a t t e d  w i t h  d i s k u t i l ?  
N a t u r a l l y ,  i f  y o u h a v e  c om p l e t e d  t h e  
f o r m a t t i n g  p r o c e d u r e  d e s c r i b e d  e a r l i e r ,  y o u r  
a n s w e r  i s  < y > .  

1 2 )  O n c e  a g a i n ,  y o u w i l l  b e  a s k e d f o r  t h e  n u m b e r  o f  
c y l i n d e r s  a n d  h e a d s  o n  y o u r  h a r d  d i s k .  R e s p o n d  w i t h  
t h e  s a m e  n u m b e r s  y o u i n d i c a t e d  d u r i n g  t h e  f o r m a t t i n g  o f  
t h e  h a r d  d i s k  w i t h d i s k u t i l .  (e . g . 2 56 c y l i n d e r s  a n d  
4 h e a d s  f o r  a n  e i g h t  m e g a b y t e  h a r d  d i s k . ) 

---------- 1tad1e/haek ---------
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y_�, 
1 3) The system will proceed with the four steps outlined 

earlier -- installing the boot track, making a file 
system, copying TRS-XENIX files from the floppy disk to 
the hard disk, and finally shutting the system down. 
Do not touch the syste� until you see the message: 

*Normal System Shutdown* 

No t e : If for some reason you are repeating 
this procedure, you may be warned, while the 
file system is being created, that 11mkfs 
contains data 11• You will be asked whether to 
11overwrite 11• Answer <y> to finish installing 
the system. 

3 . 1 . 3  S T E P  T H R E E :  Th e fi r s t t i m e P r o g r am 

In the final phase of the installation, you will be booting 
TRS-XENIX from the hard disk and copying the contents of the 
remaining TRS-XENIX floppy disks ( I n s t a l l 1 and 
I n s t a l l 2 )  to the hard disk: ( t · �:1 
1 4 ) ���oot the system this time from hard disk (Do n o t  

p"r·e'·s··s· <�B· R E A K > ) . ,..J h e s y s t e m w i 1 1 b o o t f r o m t h e h a r d 
d i s k • 

1 5 )  Once again, you will respond to the boot prompt by 
typing <ENTER> after the colon (:). This time the 
message in the box �hould read: 

1 6 ) 

1 7 ) 

TRS-XENIX Hard Disk 
Basic System 

File System Installation. 
' ,..j��� .. �--

Instruction for insert� n
.
g
;r

and rem� vj_ng your floppy 
disks are displayed. /' TfV 7 r iU[ ( 
You are prompted with the question: 

First Floppy?: / 
Insert the I NS T A L L 1 floppy disk in Drive 0 ;  press 
<y> and then <ENTER> 

---------- rtad1e/haek ---------
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18 ) 

19 ) 

T h e  s y s t e m  t e l l s  y o u t h a t  i t  i s :  

E x t r a c t i n g f i l e s f r o m f l o p py • • •  

W h e n  t h i s i s  c o m p l e t e , y o u  a r e  p r o m p t e d w i t h : 

N e x t  f l o p py � 

I n s e r t  t h e  �LL_� i s k i n  D r i v e  0 ,  a n d  a n s w e r  < y >  
a n  d < E N  T E R > • -The s'y s t e m  c o  n t i n u e s t o  c o p y f i 1 e s t o  t h e 
h a r d  d i s k .  

2 0 ) S i n c e.y o u h a v e  o n l y  t w o  f l o p p y d i s k s  t o  11 i n s t a l l 11 , 
a n s w e r  < n >  f o r  n o  w h e n  i t  a s k s  f o r  t h e  n e x t  f l o p py .  
Y o u  w i l l  s e e t he-m e s s a g e : 

S e t t i n g  u p  d i r e c t o r i e s a n d  p e r m i s s i o n s . 
I n s t a 1 1 a t i o n c o m  p 1 e t e .tEf: , ; · ' i ' 

h 

Y o u r h a r d  d i s k n o w c o n t a i n s  a c o m p l e t e  T R S - X E N I X  s y s t e m , a n d  
t h e  i n s t a l l a t i o n p r o c e d u r e  i s  c o m p l e t e . T h e n e x t  m e s s a g e  
w i l l  b e :  

Ty p e  c o n t r o l -d t o  p r o c e e d w i t h  n o r m a l  s t a r t u p  
( o r g i v e  r o o t  p a s s w o r d  f o r  s y s t e m m a i n t e n a n c e ) : 

T h i s  i s  t h e  n o r m a l  b o o t  
y o u r  T R S - X E N I X  s y s t e m . 

���LY- � 

y o u w i l l  s e e  e v e r y  t i m e y o u s t a r t  
I t  i s  d e s c r i b e d  i n  t h e  n e x t  s e c t i o n .  

3 . 2  B o o t i n g  Y o u r  T R S- X EN I X Sy s t em 

T h e t e r m 11 b o o t 11 i s  u s e d i n  t h i s  g u i d e t o  d e s c r i b e  t h e  
p r o c e s s  o f  b r i n g i n g  T R S-X E N I X  u p  o n  y o u r  s y s t e m , a n d  t o  
d i s t i n g u i s h  t h i s  f r o m p o w e r i n g u p  t h e c o m p u t e r , o r  
i n s t a l l i n g  T R S-X E N I X  o n  y o u r  h a r d  d i s k  f o r  t h e  f i r s t  t i m e . 
T o  b o o t T R S -X E N I X  t u r n  o n  y o u r  c o m p u t e r  a n d  h a r d  d i s k .  I f  
y o u r  s y s t e m i s  a l r e a d y o n , j u s t  f l i p  t h e  R E S E T  s w i t c h . T h e  
s c r e e n  c l e a r s  a n d  t h e n  t h e  s c r e e n  r e a d s : 

T R S - X E N I X  B o o t  

--------- ftad1elhaell ---------
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Y o u n e e d  o n l y  p r e s s  t h e  < E N T E R >  k e y;  y o u r  s y s t e m w i l l  
a u t o m a t i c a l l y  r e s p o n d  a s  i f  y o u h a d ty p e d  t h e  w o r d  " x e n i x " 
a f t e r  t h e  c o l o n ( : ) . 

A s  n o t e d  i n  t h e  p r e c e d i n g  c h a p t e r , i f  y o u r  s y s t e m i s  n o t  
s h u t d o w n  c o r r e c t l y ,  t h e  n e x t  t i m e y o u  a t t e m p t  t o  b o o t  t h e  
s y s t e m T R S - X E N I X  w i l l  w a r n  y o u o f  t h a t  f a c t . Yo u s h o u l d  
a l w a y s  r e s p o n d  < y >  w h e n T R S - X E N I X  a s k s  y o u w h e t h e r  t o  
p r o c e e d  w i t h  t h e  c l e a n i n g o f  t h e  f i l e  s y s t e m . A f t e r  
T R S - X E N I X  h a s f i n i s h e d r u n n i n g t h e  f i v e - p h a s e  
sy s t e m - c h e c k i n g p r o g r a m c a l l e d f s c k  a n d  r e p a i r e d  s y s t em 
i n c o n s i s t e n c i e s ,  t h e  b o o t  p r o c e s s  s h o u l d  c o n t i n u e n o r m a l l y .  
H o w e v e r , u n d e r  c e r t a i n e r r o r  c o n d i t i o n s  d i s c o v e r e d  b y  
f s c k , t h e  s y s t e m m ay s h u t  i t s e l f d o w n a n d  a s k  y o u  t o  
r e b o o t . R e p e a t  t h e  n o rm a l  b o o t  p r o c e d u r e . 

3 . 3  L o g i n 

W h e n  y o u h a v e  s u c c e s s f u l l y b o o t e d  T R S - X E N I X ,  i n f o r m a t i o n 
a b o u t t h e  s i z e a n d  r e l e a s e  n u m b e r  o f  y o u r  s y s t e m i s  
d i s p l a y e d . T h i s  i s  f o l l o w e d  by t h e  i n s t r u c t i o n : 

Ty p e  c o n t r o l - d t o  p r o c e e d  w i t h  n o r m a l s t a r t u p  
( o r g i v e  r o o t  p a s s w o r d  f o r - s y s t e m m a i n t e n a n c e ) :  

Yo u s h o u l d  ty p e  < C T R L> < D >  a t  t h i s p o i n t  t o  b r i n g  u p 
m u l t i - u s e r T R S - X E N I X  f o r  y o u r s e l f a n d  o t h e r  u s e r s . 

I f  y o u  r e s p o n d  w i t h  t h e  r o o t  p a s s w o r d  a t  t h i s p o i n t ,  y o u 
w i l l  b e  p o s i t i o n e d i n  " s y s t e m m a i n t e n a n c e " m o d e  
( s i n g l e - u s e r ) . I n  s y s t e m m a i n t e n a n c e m o d e ,  t h e f u n c t i o n s  o f  
T R S - X E N I X  a r e  l i m i t e d  ( d e s c r i b e d  i n  C h a p t e r  7 ) . I n  t h i s 
m o d e ,  e v e n  t h e  s y s t e m m a n a g e r  c a n  p e r f o r m o n l y  l i m i t e d  
t a s k s .  B e  s u r e  y o u t y p e  < C T R L > < D > ,  u n l e s s  y o u h a v e  a 
s p e c i f i c r e a s o n  f o r  b e i n g  i n  s y s t e m m a i n t e n a n c e  m o d e .  

H I N T :  B a c k u p s , i n s t a l l s ,  a n d  c r e a t i n g  f i l e  
sy s t e m s  o n  f l o p py d i s k s  s h o u l d  b e  d o n e  f r o m t h e  
s y s t e m m a i n t e n a n c e m o d e . H o w e v e r , t h e  s a v e  
a n d i n s t a l l c o m m a n d s  d e s c r i b e d  i n  A p p e n d i x  E 
m u s t  b e  d o n e  f r o m  r o o t . 

---------- ftadae/haek: ---------
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H INT You should change the root password 
as soon as possible to limit access to the 
root/system maintenance mode. The root 
password is initially set to <ENTER>. This is 
described in the next chapter. 

After you type <CTRL><D>, you will be asked for the time. 
Although the system will accept <ENTER> in lieu of typing 
the date, you are encouraged to give the system the full 
date. The accuracy of the dates and times stamped on all 
the files created and changed on TRS-XENIX depends on the 
time you enter. In actuality, the� (yy), �O.!l�.tJL,Jmm), 

�1 ( d d ) , an d 
. 
s� .. C,.QJL4£., ( s s ) a r ��"'",A,l,.l,_,"'QcP,t:k<.W-a.J ; o n 1 y t h e h o u r _ 

(hh) and �� .. inrn.§ ••. Lmwu��. -

H INT You can change the timezone that is 
displayed by typing t i m e z o n e  z o n e  < E N T E R > . 
zone should be a three letter-abbreviation 
SUCfi" as CST, COT, MST, MDT, etc. This must be 
entered from root. 

After you enter the time, you will see the single word: 

login: 

If you are acting as system manager using your system for 
the first time, type the word 11root 11 and <ENTER>. 

Among your first tasks as system manager is the creation of 
the necessary login information for yourself and all other 
users of your system. Once these have been established, 
users may type their own login names, followed by their 
passwords, to begin working on the system. Note that the 
password will not appear on the screen as you type it. 
These procedures are discussed in detail in the next 
chapter. 

Once you have 11logged in 1 1, the system will respond with a 
welcoming message, and you will see the TRS-XENIX prompt. 
If you are logged in as 11root 11, this prompt will be a number 
sign ( # ) . If you are logged in as a ordinary user, the 
prompt will be a dollar sign ($). You are now ready to 
begin using your TRS-XENIX system. 

---------- ftadlelhaek ---------
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3 . 4  H alt i n g  t h e  Sy s t em 

O n e l a s t  t h i n g y o u  w i l l  u n d o u b t e d l y  w a n t  t o  k n o w  b e f o r e  
g o i n g a n y  f u r t h e r  i s  h o w t o  s t o p  T R S - X E N I X  s a f e l y .  I f  y o u  
a r e  l o g g e d  i n  a s  r o o t , y o u  m a y t y pe : 

h a l t s y s  < E N T E R > 

a n d  y o u w i l l  s e e  t h e  m e s s a g e : 

** * * N O R M A L  S Y S T E M  S H UT D O W N * * * *  

H o w e v e r , i f  y o u a r e  i n  a m u l t i - u s e r  e n v i r o n m e n t , y o u  s h o u l d  
w a r n  u s e r s  b e f o r e  s h u t t i n g  d o w n  t h e  s y s t e m , s o  t h ey c a n  
c l o s e  t h e i r f i l e s a n d  l o g o f f  t h e  s y s t e m .  (T h i s  i s  v e r y  
i mp o r t a n t  f o r  a pp l i c a t i o n u s e r s . )  A n  e a s y w a y  t o  d o  t h i s 
i s  t o  u s e  t h e  s h u t d o w n  pr o g r a m t o  s t o p  T R S - X E N I X .  A t  t h e  
r o o t  p r o mp t , t y p e : 

s h u t d o w n  < E N T E R >  

Yo u a r e  a s k e d  h o w m a n y  m i n u t e s  t h e r e  a r e  u n t i l t h e  s h u t d o w n . 
T R S - X E N I X  w i l l  s e n d  a w a r n i n g m e s s a g e  t o  a l l t e r m i n a l s ,  a n d  
pr o c e e d  w i t h  i t s o w n  s h u t d o w n . 

H INT D e f a u l t s  a r e  s e t f o r  s e e k  r a t e , d o o r  
o p e n d e t e c t , a n d  m o t o r  s pe e d  w a i t .  T h e s e  
s e t t i n g s  w o r k  o n  a l l d r i v e s , b u t  m a y n o t  b e t h e  
m o s t  e f f e c i e n t  f o r  y o u r  d r i v e s . S e e  Appe n d i x  C 
f o r  m o r e  i n f o r m a t i o n . 

A l s o , t h e  v e r i f y m o d e  f o r  f l o ppy d r i v e s  ( v e r i f y 
a l l w r i t e s  b y  r e a d i n g  t h e  d a t a  b a c k  a n d  
c o m p a r i n g )  i s  o n . T h i s  i m p r o v e s  d a t a  i n t e g r i t y 
a n d m i n i m i z e s  t h e  c h a n c e  o f  l o s t  d a t a  d u e  t o  
I /0 pr o b l e m s . H o we v e r , i f  y o u w i s h  t o  c h a n g e 
t h i s  s e t t i n g  s e e  Appe n d i x  C .  

N o t e : T R S -X E N I X  app l i c a t i o n s  u s e r ' s , s e e  Appe n d i x  D 
f o r  i n s t r u c t i o n s  o n  i n s t a l l i n g y o u r  appl i c a t i o n s . 
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C HAP T E R  4 

G e t t i n g t h e  Sy s t�m R e a d y  f o r  Y o u r  U s e r s  

O n e o f  T R S -X E N I X •s s p e c i a l  f e a t u r e s  i s  i t s c a p a c i t y  t o  
s u p p o r t  m a n y u s e r s . E v e n  i f  y o u r  s y s t em h a s  o n l y  o n e 
t e r m i n a l , s e v e r a l p e o p l e m ay b e  u s i n g t h e  s y s t em a t  
d i f f e r e n t  t i m e s . W i t h  T R S - X E N I X ,  e a c h  u s e r  a c c e s s e s , o r  
11 l o g s i n 11 ,  t o  t h e  s y s t em u n d e r  a s e p a r a t e  n am e  a n d  i s  
a s s i g n e d  a w o r k s p a c e ,  o r  11 U s e r  d i r e c t o r y 11 o f  t h e i r o w n . 
E a c h  u s e r  i s  a s s i g n e d a p a s s w o r d  t o  p r e v e n t  u n a u t h o r i z e d 
u s e r s  f r o m  a c c e s s i n g  i n f o r m a t i o n o n  t h e  s y s t em . Yo u r  j o b  a s  
s y s t em m a n a g e r  i s  t o  c r e a t e  a n d  m a i n t a i n u s e r  l o g i n 
i n f o r m a t i o n .  

I n  t h i s c h a p t e r  y o u w i l l  b e  i n t r o d u c e d  t o  o n e  s p e c i a l  u s e r  
o n  t h e  s y s t e m :  t h e  11 S U p e r - u s e r 11 ,  a n d  l e a r n  t h e  f o l l o w i n g 
s i m p l e p r o c e d u r e s : 

h o w  t o  a d d  u s e r s  t o  t h e  s y s t e m w i t h  t h e  
m k u s e r p r o g r a m 

h o w t o  r em o v e  u s e r s  f r o m  t h e  s y s t em w i t h  t h e  
r m u s e r p r o g r am 
h o w  t o  c h a n g e  a u s e r •s p a s s w o r d  

Yo u w i l l  a l s o  b e  i n t r o d u c e d  t o  s o m e  i m p o r t a n t T R S -X E N I X  
f i l e s :  / e t c / p a s s w d  a n d  . p r o f i l e . 

4 . 1 T h e  Su p e r - U s e r - - Sy s t em M a i n t e n a n c e M o d e  

T R S -X E N I X  r e s t r i c t s  a c c e s s t o  m a n y  s y s t em f i l e s ,  a n d  
p r o v i d e s  a p r o t e c t i o n m e c h a n i s m t o  a l l o w u s e r s  t o  r e s t r i c t 
u s e  o f  t h e i r o w n  f i l e s .  T h e r e  i s  o n e  u s e r , h o w e v e r , w h o  h a s  
u n l i m i t e d  a c c e s s t o  t h e  s y s t e m : t h e  a p t l y  n am e d  
11 S u p e r - u s e r 11 • T h e  s u p e r - u s e r  l o g s  i n  a s  11 r o o t 11 ,  a n d  i s  t h e  
o n l y  o n e w h o  c a n a d d  o r  r em o v e  u s e r s , f o r  e x am p l e .  H o w e v e r , 
b e c a u s e  t h e  s u p e r - u s e r • s  a c c e s s i s  u n l i m i t e d , s i m p l e 
m i s t a k e s  c a n c a u s e  m a s s i v e  d a m a g e  t o  s y s t e m a n d  u s e r f i l e s .  
T h i s  i s  w h y i t  i s  i m p o r t a n t  t o  a s s i g n  a p a s s w o r d  t o  t h e  
r o o t . 
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4 . 1 . 1  A s s i g n i n g a R o o t  P a s s w o r d  

C h o o s e  a p a s s w o r d  t h a t i s  n o t  e a s y t o  g u e s s  
l o n g e r  t h a t  s i x  c h a r a c t e r s . M i x u p p e r- a n d  
ch a r a c t e r s  a n d  n u m b e r s .  T o  c h a n g e  t h e r o o t  
f r o m  s y s t e m m a i n t e n c e  mo d e: 

pa s s w d  r o o t  < E N T E R >  

T R S-X� d :  C h a n g i n g  p a s s w o r d  
N e w p a s s w o r d :  

a n d  t h a t  i s  
l o w e r -c a s e  
p a s s w o r d , t y p e  

Re t y p e  n e w p a s s w o r d : 
,_ 

T h e p a s s w o r d  w i l l  n o t b e  d i s p l a y e d  w h i l e  y o u a r e  t y p i n g .  
A f t e r  y o u h a v e  e n t e r e d  t h e  p a s s w o r d  t w i c e , t h e  p a s s w d  
c o m m a n d  a u t o m a t i c a l l y  u p d a t e s  t h e  e n t ry i n  t h e  
/ e t c / p a s s w d  f i l e . 

I m p o r t a n t :  D o  n o t  f o r g e t  t h e  r o o t  p a s s w o r d . 
T h e r e  i s  n o  w ay t o  r e c o v e r  f r om a l o s t  r o o t  
p a s s w o r d  e x c e p t  f o r  r e i n i t i a l i z i n g .  

R em e m b e r  t h a t t h e  n u m b e r  o f  i n d i v i d u a l s w h o  a r e  g i v e n t h e  
s u p e r - u s e r  p a s s w o r d  s h o u l d  b e  e x t r em e l y  l i m i t e d . 
S u p e r- u s e r s  s h o u l d  l o g  i n  a s  r o o t  o n l y  w h e n  a b s o l u t e l y  
n e c e s s a ry .  

A l s o  r em em b e r  t h a t e v e n  i f  y o u a r e  t h e  o n l y  u s e r  o n  y o u r  
s y s t e m , y o u s h o u l d  c r e a t e  a l o g i n e n t ry f o r  y o u r s e l f a n d  l o g 
i n  a s  a n  o r d i n a r y  u s e r . M i s u s e  o f  y o u r  s u p e r-u s e r  p o w e r s  
c a n  r e s u l t  i n  d i s a s t e r . 

4 . 2  A d d i n g a U s e r : T h e m k u s e r P r o g r am 

T h e  m k u s e r  p r o g r a m m a k e s  t h e  p r o c e s s  o f  a d d i n g  a n e w u s e r  
a s  e a s y a s  p o s s i b l e  f o r  y o u .  T o  p r e v e n t  u n a u t h o r i z e d  u s e r s  
f r o m  c r e a t i n g  " l o g i n s "  f o r  t h e m s e l v e s , y o u m u s t  b e  l o g g e d  i n  
a s  s u p e r - u s e r  ( r o o t ) t o  u s e t h e  m k u s e r  p r o g r am . A t  t h e  
r o o t  p r om p t  ( # ) , s i m p l y  t y p e: 

m k u s e r  < E N T E R >  
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T h e s y s t em w i l l  r e s p o n d  w i t h t h e  f o l l o w i n g  l i n e s : 

M k u s e r  

A d d  a u s e r  t o  t h e  s y s t em 

D o  y o u r e q u i r e d e t a i l e d i n s t r u c t i o n s ? ( y / n / q ) : 

You  m u s t  r e s p o n d  w i t h  o n e  o f  t h e s e  t h r e e  l e t t e r s : 

<y > p r o v i d e s  i n s t r u c t i o n s  f o r  m k u s e r 
< n > d o e s  n o t  d i s p l a y i n s t r u c t i o n s  
< q > m e a n s  11 q u i t 11 , t h e  m k u s e r  p r o g r am 

t e r m i n a t e s , a n d  r e t u r n s  y o u t o  t h e  s y s t e m . 

N o t e : Pr e s s i n g  t h e  < B R E AK >  k e y t e r m i n a t e s  
t h e  m k us e r p r o g r am a t  a n y t i m e ,  u n l e s s y o u  
a r e s p e c i f i c a l l y  i n s t r u c t e d  N O T  t o . 

Yo u w i l l  n e e d  t o  k n o w  t h e  m e a n i n g o f  t h r e e  t e r m s  i n  o r d e r  t o  
c o n t i n u e :  

l o g i n n am e  

c om m e n t 

i n i t i a l p a s s w o r d  

t h e  n a m e  b y  w h i c h t h e  u s e r  i s  k n o w n  
t o  t h e  s y s t em .  I t  i s  g e n e r a l l y  
s h o r t  f o r  e a s y  e n t r y . S u c h  a s  a 
f i r s t  i n i t i a l  a n d  l a s t  n am e  ( j d o e ) , 
o r  t h r e e  i n i t i a l s  ( j a d ) . D o  n o t  
e x c e e d  e i g h t  ( 8 ) c h a r a c t e r s . 

a s p a c e  t o  r e c o r d  i n f o r m a t i o n a b o u t  
a u s e r , t h e  s u g g e s t e d f o r m a t  i s :  
n a m e , d e p a r t m e n t ,  p h o n e  e x t e n s i o n .  
T h i s  i n f o r m a t i o n ( a n d  f o r m a t ) i s  
u s e d � i n  m o r e  a d v a n c e d  f e a t u r e s  o f  
T R S -XE N I X .  Yo u a r e  l i m i t e d  t o  2 0  
c h a r �c t e r s , i n c l u d i n g s p a c e s . 

t h e  p a s s w o r d  y o u , a s  s y s t e m 
m a n a g e r , a s s i g n t o  a u s e r . T h e 
u s e r m ay c h a n g e  t h i s p a s s w o r d  a f t e r  
h e  h a s  l o g g e d  i n  w i t h  t h e  i n i t i a l 
p a s s w o r d . 

A f t e r  y o u h a v e  r e a d t h e  i n s t r u c t i o n s , y o u m a y c o n t i n u e b y  
p r e s s i n g  < E N T E R > .  
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Y o u a r e  a s k e d t o  e n t e r t h e  n e w u s e r ' s  l o g i n n a m e . F o r 
e x a m p l e ,  

l o g i n n a m e: j o h n d < E N T E R >  

T h e  p r o g r a m  a s k s  y o u f o r  a n  o p t i o n a l  p a s s w o r d . Yo u a r e  
e n c o u r a g e d  t o  m i x u p p e r  a n d  l o w e r  c a s e  l e t t e r s , d i g i t s ,  a n d  
s p e c i a l  c h a r a c t e r s  t o  m a k e t h e  p a s s w o r d  h a r d  t o  g u e s s . Y o u 
m u s t  r e m e m b e r  t h i s  p a s s w o r d  s o  t h a t  t h e  u s e r  c a n  l o g i n .  

P l e a s e  t y p e  c a r e f u l l y b e c a u s e  t h e  p a s s w o r d  d o e s  N O T  a p p e a r  
o n  y o u r  s c r e e n  a s  y o u t y p e ; y o u c a n n o t  s e e i f  y o u h a v e  m a d e 
a m i s t a k e .  Yo u a r e  a s k e d  t w i c e f o r  t h e  p a s s w o r d ;  i f  t h e  t w o  
e n t r i e s a r e  n o t  i d e n t i c a l , T R S - X E N I X  w o n ' t  a c c e p t  t h em .  

A f t e r  y o u h a v e  e n t e r e d  t h e  p a s s w o r d , y o u a r e  a s k e d  f o r  a 
c o m m e n t  e n t r y .  T h i s  e n t r y  i s  l i m i t e d  t o  2 0  c h a r a c t e r s , 
i n c l u d i n g s p a c e s . 

P l e a s e  e n t e r  C o mm e n t >-- - - - -- - - - - - - ---- - - -
> J o h n  D o e , A c c t , #333 < E N T E R >  

I f  y o u d o  n o t  w i s h  t o  e n t e r  a c o mm e n t , j u s t  p r e s s < E N T E R >  
i n s t e a d .  N o w  m k u s e r d i s p l a y s  t h e  e n t i r e  e n t ry i t  h a s 
c r e a t e d f o r  t h e  n e w  u s e r i n  a s p e c i a l  s y s t e m f i l e  c a l l e d 
/ e t c / p a s s w d . T h i s  e n t r y i n c l u d e s  t h e  f o l l o w i n g: 

u s e r  i d  

g r o u p  i d  

T h e  m k u s e r p r o g r a m a r b i t r a r i l y  c r e a t e s  
u s e r  i d  ( " u i d " )  n u m b e r s  f o r  e a c h  n e w 
u s e r  a c c o u n t , s t a r t i n g  a t  200 . N u m b e r s  
b e l o w  200 a r e  r e s e r v e d f o r  s y s t e m i d s 
l i k e r o o t  a n d  c r o n . 

T h e g r o u p  i d  i s  a n  o p t i o n a l  f a c i l i t y 
f o r  a l l o w i n g  j o i n t a c c e s s t o  t h e  s a m e  
f i l e s .  M k u s e r  i n i t i a l l y  s e t s  t h e  
g r o u p  i d  o f  a l l n e w u s e r s  t o  50 . I n  
e f f e c t , a l l u s e r s  b e l o n g  t o  t h e  s a m e  
" g r o u p " ,  a n d  s h a r e  a c c e s s t o  a l l f i l e s .  
I f  g r e a t e r  p r i v a c y  i s  d e s i r e d , o r  i f  y o u 
w i s h  t o  c r e a t e  t r u e  g r o u p  i d s ,  t h e  
/ e t c / p a s s w d f i l e  m ay b e  e d i t e d , 
u s i n g-yQUr-t e x t  e d i t o r .  
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h om e  d i r e c t o r y T h e m k u s e r  c r e a t e s  a w o r k  s p a c e  f o r  
t h e  n e w u s e r , a 11 d i r e c t o r y 11 o f  t h e  s a m e  
n a m e  a s  t h e  l o g i n n am e , l o c a t e d  i n  t h e  
/ u s r  p a r e n t  d i r e c t o r y . I n  t h i s 
e x a m p l e ,  t h e  d i r e c t o r y s h o u l d  b e : 
/ u s r / j o h n d .  

c om m e n t  f i e l d T h i s  w i l l  c o n t a i n w h a t e v e r  i n f o r m a t i o n 
y o u h a v e  e n t e r e d  ( i n  t h i s c a s e , J o h n  
D o e 1 s  d e p a r t m e n t  a n d  p h o n e  e x t e n s i o n ) .  

s h e l l T h e  s h e l l i s  a T R S -X E N I X  p r o g r a m w h i c h 
p r o m p t s  f o r  a n d  i n t e r p r e t s  u s e r  
c om m a n d s , n o r m a l l y  / b i n / s h  u n l e s s  
o t h e r w i s e  s p e c i f i e d . --- --

I n  t h i s  c a s e , t h e  e n t i r e / e t c / p a s s w d  e n t r y  w i l l  l o o k  
l i k e t h i s :  

j o h n d : j 9 d j f l z K 8 h f d o : 2 0 4 : 5 0 : J o h n  D o e , A c c t , #3 33 : / u s r / j o h n d : / b i n / s h  

E v e r y  u s e r  o f  t h e  s y s t em m u s t  h a v e  a n  e n t r y  i n  t h i s  f i l e . 
N o t e  t h a t e v e r y  f i e l d i s  s e p a r a t e d  b y  a c o l o n ( : ) .  T h e 
s t r a n g e s e q u e n c e  o f  c h a r a c t e r s  a f t e r  t h e  l o g i n n a m e  i s  a n  
1 1 e n c r y p t e d 11 , o r  c o d e d , v e r s i o n o f  t h e  p a s s w o r d  y o u c r e a t e d 
f o r  J o h n  D o e . 

T h e  m k u s e r p r o g r a m w i l l  g i v e  y o u a n  o p p o r t u n i ty t o  c h a n g e 
t h e  u s e r n a m e , p a s s w o r d ,  o r  c o m m e n t  a t  t h i s p o i n t . I f  y o u 
p r e s s < B R E A K > ,  t h e  m k u s e r  p r o g r a m w i l l  t e r m i n a t e  w i t h o u t  
a d d i n g t h e  n e w u s e r . I f  y o u  d o  n o t  p r e s s < B R E A K > ,  i t  w i l l  
r e p o r t : 

P a s s w o r d  f i l e  u p d a t e d  
H o m e  d i r e c t o r y / u s r / j o h n d  c r e a t e d  
/ u s r / j o h n d / . p r o f i l e  c r e a t e d  
U s e r  j o h n d  a d d e d  t o  t h i s s y s t e m . 

---------- ftad1e lhaell ---------

- - 2 5  - -



----------- TRS-80 ® ----------

N ow J o h n D o e  c a n l o g o n  t o  t h e  s y s t em u s i n g  t h e  p a s s w o r d  y o u 
a s s i g n e d . I f  h e  c h o o s e s , h e  m ay c h a n g e  h i s  p a s s w o r d  a t  t h i s  
p o i n t b y  e n t e r i n g  t h e  c o m m a n d  

p a s s w d  < E N T E R >  

T R S- X E N I X  w i l l  r e s p o n d : 

C h a n g i n g  p a s s w o r d  f o r  j o h n d . 
O l d p a s s w o r d : 
N ew p a s s w o r d : 

J o h n  e n t e r s  h i s  o l d p a s s w o r d , f o l l o w e d  b y  h i s  c h o i c e  o f  a 
n e w  p a s s w o r d . T h e p a s s w d  c o m m a n d  a u t o m a t i c a l l y  u p d a t e s  t h e  
e n t r y  i n  t h e  / e t c / p a s s w d  f i l e .  

A f t e r  y o u  h a v e  b e e n a c t i n g  i n  t h e  r o l e  o f  s y s t em m a n a g e r f o r  
a w h i l e ,  y o u  m ay h a v e  r e a s o n  t o  c h a n g e e n t r i e s i n  t h e  
/ e t c / p a s s w d  f i l e  d i r e c t l y ,  s u c h  a s  c r e a t i n g  n e w g r o u p  
i d� ----rr-y o u a r e  l o g g e d  i n  a s  s u p e r - u s e r , y o u  w i l l  b e  a b l e 
t o  e d i t  / e t c / p a s s w d  l i k e a n y  o t h e r  f i l e ,  w i t h  t h e  
f o l l o w i n gpre c a u t 1 o n s : 

U s e  p a s s w d  t o  c h a n g e  p a s s w o r d s . 

M a k e c h a n ge s  t o  / e t c / p a s s w d  w h e n  t h e  
s y s t e m  i s  r e l a t i v e l y  i d l e .  

N e v e r t o u c h  s y s t em i d s ,  l i k e  11 C r o n 11 o r  
1 1 r o o t 11 • 

S a v e  a c o py o f  t h e o l d  / e t c / p a s s w d  f i l e  u n d e r 
a n o t h e r n a m e , e . g . : 

# c p  / e t c / p a s s w d  / e t c / p a s s w d . b a c k  < E N T E R >  

--------- lladle lhaell ---------
- - 2 6  - -



----------- TRS-80 ® -----------

4 . 3  T h e  . p r o fi l e  F i l e  

W h e n  a n y  u s e r , i n c l u d i n g r o o t , o r  t h e  s u p e r - u s e r , f i r s t  l o g s  
i n ,  a f i l e  c a l l e d . p r o f i l e  i n  h i s  1 1 h o m e 11 d i r e c t o r y i s  
e x e c u t e d  a u t o m a t i c a l l y .  T h i s  f i l e : 

t e l l s  t h e  s y s t e m w h a t  k i n d o f  t e r m i n a l  t h e  
u s e r  i s  w o r k i n g o n . 

e s t a b l i s h e s t h e  n a m e  o f  t h e  u s e r 1 S  h o m e  
d i r e c t o r y .  

t e l l s  t h e  s y s t e m w h e r e  t o  l o o k  f o r  p r o g r am s  
t h e  u s e r r u n .s • 

t e l l s  t h e  s y s t e m w h e r e  t h e  u s e r 1 s  e l e c t r o n i c  
m a i l b o x  i s  l o c a t e d . 
d e t e r m i n e s  t h e  m e a n i n g  o f  c e r t a i n c h a r a c t e r s  
o n  t h e t e r m i n a l , s u c h  a s  1 1 k i l l 11 a n d  
1 1 b a c k s p a c e 11 • 

T h e m k u s e r p r o g r a m a u t o m a t i c a l l y  c r e a t e s  t h e  . p r o f i l e  f i l e  
i n  e a c h  u s e r 1 s  d i r e c t o r y , w i t h  e n t r i e s  w h i c h s h o u l d  b e  
s u i t a b l e .  I f  c h a n g e s  a r e  n e c e s s a ry i t  c a n b e  e d i t e d  l i k e 
a n y  T R S - X E N I X  f i l e ,  u s i n g  y o u r  t e x t  e d i t o r . O r d i n a r y  u s e r s  
m a y  e d i t  t h e i r o w n  . p r o f i l e  f i l e . 

4 . 4  R e m o v i n g a U s e r : T h e r m u s e r  P r o g r am 

I t  i s  s o m e t i m e s  n e c e s s a r y t o  r em o v e  a u s e r f r om t h e  s y s t em . 
I f  J o h n  D o e  g e t s  a j o b  w i t h  a n o t h e r  c o m p a n y , t h e  s y s t em 
m a n a g e r  w i l l  w a n t t o  p r e v e n t  h i m  f r o m c o n t i n u i n g  t o  a c c e s s 
t h e  p ay r o l l  f i l e s .  T h e  p r o c e s s  o f  r e m o v i n g a u s e r i n c l u d e s : 

d e l e t i n g  t h e  u s e r 1 s  e n t r y  i n  t h e  
/ e t c / p a s s w d  f i l e  

r e m o v i n g t h e  u s e r 1 s  h o m e  d i r e c t o r y  

Y o u  c a n n o t  r e m o v e  a u s e r  w i t h o u t  f i r s t  r em o v i n g a l l o f  h i s  
f i l e s a n d  d i r e c t o r i e s  f r o m t h e  s y s t e m ( o r m o v i n g t h em t o  t h e  
d i r e c t o r i e s o f  o t h e r u s e r s ) .  I t  i s  n o t  a g o o d  i d e a  t o  
r em o v e  a u s e r 1 s  f i l e s f r o m  t h e  s y s t em u n t i l t h ey h a v e  b e e n  
11 S a v e d 11 o r  c o p i e d  t o  f l o p p y d i s k s  b y  o n e  o f  t h e  m e t h o d s  
d e s c r i b e d  i n  C h a p t e r  E i g h t , 1 1 B a c k u p s 11 • 
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T o  r em o v e  a l l o f  a u s e r s  f i l e s ,  t y p e : 

c d  / u s r / j o h n d  < E N T E R >  
r m  - f r  * < E N T E R >  

a n d  a l l o f  J o h n ' s  f i l e s w i l l  b e  d e l e t e d . 

A f t e r  t h i s ,  y o u  c a n  u s e  t h e  r m u s e r p r o g r a m t o  r e m o v e  h i s 
l o g i n f r om t h e  s y s t e m . Rm u s e r a s k s f o r  t h e  n a m e s  o f  u s e r s  
t o  r e m o v e  f r o m  t h e  s y s t e m . I t  p r o m p t s  f o r  a u s e r n a m e , a n d  
d e l e t e s  t h a t  u s e r ' s  e n t r y i n  t h e  p a s s w o r d  f i l e , r e m o v e s  h i s 
m a i l b o x , . p r o f i l e  f i l e ,  a n d  h o m e  d i r e c t o r y . 

T h e r m u s e r  p r o g r a m w i l l  r e f u s e  t o  r e m o v e  a u s e r i d  o r  a n y  
o f  i t s f i l e s i f  o n e  o r  m o r e  o f  t h e  f o l l o w i n g  c h e c k s f a i l s :  

T h e  u s e r n a m e  g i v e n  i s  o n e  o f  t h e  " s y s t em "  
u s e r  n a m e s , s u c h  a s  r o o t , s y s , s y s i n f o , c r o n , 
o r  u u c p .  

T h e u s e r i d  i s  b e l o w 2 0 0 . 

T h e u s e r ' s  m a i l b o x  i s  n o t  e m p ty . 

T h e  u s e r ' s  h o m e  d i r e c t o r y c o n t a i n s  f i l e s 
o t h e r t h a n . p r o f i l e . 

R m u s e r c a n o n l y  b e  e x e c u t e d  b y  t h e  s u p e r - u s e r . 
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C H A P T E R  5 

T h e  T R S- X E N I X  F i l e  St r u c t u r e  

I n  o r d e r  t o  d o  y o u r  w o r k  a s  s y s t em m a n a g e r , y o u w i l l  n e e d  t o  
u n d e r s t a n d  h o w T R S- X E N I X  o r g a n i z e s  t h e  i n f o r m a t i o n o f  t h e  
s y s t em w i t h  f i l e s a n d  d i r e c t o r i e s . I n  t h e  l a s t  c h a p t e r  y o u 
l e a r n e d  a b o u t  . p r o f i l e  a n d  / e t c / p a s s w d  a n d  t h e  " h o m e 11 
d i r e c t o r y  b e l o n g 1 n g  t o  e a c h  u s e r . 

I n  t h i s  c h a p t e r  t h e  o r g a n i z a t i o n o f  f i l e s a n d  d i r e c t o r i e s  o n  
T R S - X E N I X  i s  d i s c u s s e d i n  d e t a i l .  I n  p a r t i c u l a r ,  t h e  
f o l l ow i n g  c o n c e p t s  a r e  i n t r o d u c e d : 

o r g a n i z a t i o n o f  f i l e s a n d  d i r e c t o r i e s 

d e f i n i t i o n  o f  u s e r s , g r o u p s , a n d  o t h e r s  

a s s i g n m e n t  o f  p e r m i s s i o n t o  a c c e s s f i l e s 

c r e a t i o n ,  m o u n t i n g  a n d u n m o u n t i n g  o f  f i l e  
s y s t em s  

Y o u  w i l l  l e a r n  t h e  f o l l ow i n g  p r o c e d u r e s : 

h o w t o  s e t a n d  c h a n g e  p e r m i s s i o n s  t o  f i l e s 
a n d d i r e c t o r i e s  
h o w t o  c r e a t e  a n d  m o u n t  a f i l e  s y s t e m 

h o w t o  u s e  s o m e  b a s i c  T R S -X E N I X  c om m a n d s  
a s s o c i a t e d  w i t h  c r e a t i n g , m o v i n g ,  a n d  
d e l e t i n g  f i l e s a n d  d i r e c t o r i e s a n d  l i s t i n g  
t h e i r c o n t e n t s  

F i n a l l y ,  a r o a d m a p  t o  v a r i o u s  T R S - X E N I X  f i l e s a n d  
d i r e c t o r i e s o f  i n t e r e s t  i s  p r e s e n t e d . 
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5 . 1  F i l e s a n d  D i r e c t o r i e s 

T R S - X E N I X  s t o r e s  i n f o r m a t i o n o n  t h e  d i s k i n  11 f i l e s 11 ,  i n  m u c h  
t h e  s a m e  w ay a s  y o u m i g h t  s t o r e  a n  i m p o r t a n t m e m o  o r  r e c o r d  
i n  a f i l e  f o l d e r . C o m p u t e r  f i l e s m ay c o n t a i n v a r i o u s  t y p e s  
o f  i n f o r m a t i o n  s u c h  a s  t h e  t e x t  o f  a d o c u m e n t , a p r o g r am , o r  
l i n e s  o f  d a t a ,  b u t t h ey a r e  a l l t r e a t e d  i n  t h e  s am e  w ay .  

F u r t h e r m o r e , T R S - X E N I X  g i v e s  y o u  t h e  o p t i o n o f  c o l l e c t i n g 
g r o u p s o f  f i l e s i n  11 d i r e c t o r i e s 11 ,  m u c h  a s  y o u  m i g h t  o r g a n i z e 
f i l e  f o l d e r s  i n t o  c a t e g o r i e s .  

T h e o r g a n i z a t i o n o f  T R S - X E N I X  f i l e s a n d  d i r e c t o r i e s i s  q u i t e 
f l e x i b l e .  Y o u  w i l l  s o o n  f i n d t h a t y o u r  d e c i s i o n a b o u t  w h a t 
t o  n am e  f i l e s a n d  w h e r e  y o u  d e c i d e  t o  p u t  t h em c a n  m a k e  y o u r  
w o r k  o n  t h e  s y s t em m o r e  e f f i c i e n t .  

I t  i s  i m p o r t a n t  t o  e m p h a s i z e  h e r e  t h a t  T R S - X E N I X  f i l e s a n d  
d i r e c t o r i e s c a n  b e  o r g a n i z e d  h i e r a r c h i c a l l y .  T h a t  i s ,  e a c h  
T R S - X E N I X  d i r e c t o r y  c a n  c o n t a i n o t h e r d i r e c t o r i e s ,  a s  w e l l 
a s  f i l e s ,  a n d  t h o s e  d i r e c t o r i e s  c a n  a l s o  c o n t a i n 
d i r e c t o r i e s .  T h e r e f o r e , y o u  c a n c r e a t e  a p y r a m i d o f  
d i r e c t o r i e s w i t h i n  d i r e c t o r i e s .  

To  t a k e  a s i m p l e e x am p l e , i n  t h e  p r e c e d i n g  c h a p t e r  J o h n  D o e  
w a s  a d d e d t o  t h e  s y s t em w i t h  t h e  m k u s e r  p r o g r a m . A s  y o u 
r e m e m b e r , o n e  o f  t h e  t h i n g s  t h a t t h e  m k u s e r p r o g r am d i d  
w a s  t o  g i v e  J o h n  a w o r k  s p a c e  o f  h i s  o w n , a 11 h o m e 11 
d i r e c t o r y , c a l l e d / u s r / j o h n d . N o w  y o u  c a n  s e e t h a t  t h e  
d i r e c t o r y  j o h n d  i s , -,n f a c t , a s u b d i r e c t o r y o f  a n o t h e r 
d i r e c t o r y  c a l l e d u s r , w h i c h c o n t a i n s  t h e  h om e  d i r e c t o r i e s  
o f  a l l t h e  u s e r s  on-t h e  s y s t em .  U n d o u b t e d l y ,  a s  s o o n  a s  
J o h n  l o g s  i n  t o  t h e  s y s t em f o r  t h e  f i r s t  t i m e h e  w i l l  b e g i n  
t o  c r e a t e  n e w f i l e s a n d  d i r e c t o r i e s t o  s t o r e  h i s  w o r k  i n .  

L e t ' s  s a y h e  c r e a t e s  a d i r e c t o r y c a l l e d p ay r o l l  i n  w h i c h 
t o  p u t  v a r i o u s  p ay r o l l  p r o g r a m s  a n d  d a t a  f i l e s ,  a n o t h e r 
c a l l e d m e m o s i n  w h i c h t o  s t o r e  m e m o r a n d u m s  h e  r e c e i v e s  
f r o m  o t h e r  u s e r s  o n  t h e  s y s t e m a n d  a s i m p l e f i l e  c a l l e d 
l i s t ,  w h i c h c o n t a i n s  a l i s t o f  t h i n g s  t o  d o .  T h e r e s u l t s 
WOUTd l o o k  l i k e t h i s  ( d i r e c t o r i e s a r e  i n d i c a t e d  i n  
b r a c k e t s ) :  
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I 
[ m e m o s ] 

f i 1 e 1 
f i 1 e 2 

[ / ]  
I 

[ u s r ]  
I 

[ j o h n d ] 
I 

I 
[ p a y r o l l ]  

f i 1 e 1 
f i 1 e 2 
p r o g r a m 

5 . 2 F i l e  M a n i p u l a t i o n  C omm a n d s  

I 
1 i s t 

A t  t h i s p o i n t ,  y o u w i l l  n e e d  t o  l e a r n  a f e w  T R S - X E N I X  
c o m m a n d s  f o r c r e a t i n g ,  m o v i n g ,  c o py i n g  a n d  d e l e t i n g  f i l e s 
a n d  d i r e c t o r i e s . T o  c r e a t e  t h e  m em o s  d i r e c t o r y , f o r  
e x a m p l e ,  J o h n  D o e  h a d t o  u s e  t h e  m k d i r  c o m m a n d  ( 11 m a k e  
d i r e c t o r y 11 ) . 

m k d i r  m em o s  < E N T E R >  

N o w , i n  o r d e r  t o  m a k e  t h e  m em o s  d i r e c t o r y  h i s  1 1 C u r r e n t 11 o r  
wo r k i n g d i r e c t o r y , h e  w o u l d  ty p e : 

c d  / u s r / j o h n d /m e m o s  < E N T E R >  

T h e c o m m a n d  c d  s t a n d s  f o r  1 1 C h a n g e  d i r e c t o r y 11 • H e  i s  n o w 
i n  t h e  d i r e c t o r y m e m o s  o r , t o  g i v e i t s f u l l p a t h n am e , o r  
l o c a t i o n , / u s r / j o h n d / m e m o s . 

T o  c r e a t e  a n e w f i l e , t y p e  t h e  c h a r a c t e r  1 1 ) 11 f o l l o w e d  by t h e  
f i l e  n am e . L e t • s  s ay J o h n  w a n t s  t o  c r e a t e  a n e w f i l e  i n  h i s  
m e m o s  d i r e c t o r y  c a l l e d n e w p r o j e c t : 

> n e w p r o j e c t  < E N T E R >  

T h e r e  i s  n o w  a n  e m p t y  f i l e  i n  t h e  m e m o s d i r e c t o r y  c a l l e d 
n e w p r o j e c t . 
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T h e l c  c o m m a n d  l i s t s  t h e  c o n t e n t s  o f  t h e  c u r r e n t  d i r e c t o ry : 

$ l c < E N T E R >  
f i l e l f i l e 2 n e w p r o j e c t  

F i l e s c a n  b e  m o v e d a n d  c o p i e d  f r o m  o n e  d i r e c t o r y t o  a n o t h e r . 
S u p p o s e  J o h n  w i s h e s t o  m o v e  t h e  f i l e  n e w p r o j e c t  t o  a n e w 
d i r e c t o r y  c r e a t e d  f o r  a n o t h e r  p r o j e c t , a c c t . p r o j e c t . 
F i r s t ,  h e  c a n  c r e a t e  a c c t . p r o j  w i t h  t h e-mkdi r 
c o m m a n d ,  a n d  t h e n  h e  zan-move-t h e  n e w p r o j e c t  f i l e  f r o m t h e  
m e m o s  d i r e c t o r y t o  t h e  a c c t . p r o j  d 1 r e c t o r y w i t h  t h e  
m v  c o m m a n d , a s  i n :  

-- --

m v  n e w p r o j e c t  / u s r / j o h n d / a c c t . p r o j  < E N T E R > 

I f  h e  u s e s : c d  / u s r / j o h n d / a c c t . p r o j < E N T E R > 

t o  m o v e  h i m s e l f i n t o  t h e  a c c t . p r o j  d i r e c t o r y , a n d  u s e s  
t h e  l c  c o m m a n d , t h e  n e w p rO}eCt-rlfe w i l l  a p p e a r  i n  t h e  
l i s t o f  f i l e s i n  t h e  a c c t . p r o j  d i r e c t o r y .  

W h e n  T R S - X E N I X  m o v e s  a f i l e , i t  r e m o v e s  i t  f r o m t h e  o l d  
d i r e c t o r y a n d  p u t s  i t  i n  t h e n e w o n e . I f  J o h n  w i s h e d  t o  
k e e p  a c o py o f  n e w p r o j e c t  i n  t h e  o l d  m e m o s  d i r e c t o r y , 
t h u s  m a k i n g n e w p r o j e c t  a f i l e  i n  b o t h  d i r e c t o r i e s ,  h e  
c o u l d  u s e  t h e  c p  c o m m a n d  ( " c o py " )  t o  c r e a t e  a n o t h e r 
i d e n t i c a l  n e w p r o j e c t  f i l e  i n  t h e  o t h e r  d i r e c t o r y . N o t e  
t h a t  T R S -X E N I X  a l l o w s  y o u  t o  h a v e  t w o  f i l e s o f  t h e  s a m e  
n a m e , a s  l o n g  a s  t h ey a r e  i n  d i f f e r e n t  d i r e c t o r i e s .  

I f  y o u  n o  l o n g e r  n e e d a f i l e , j u s t  u s e  t h e  rm  c o m m a n d  t o  
r e m o v e  i t .  T h e c o mm a n d : 

rm  n e w p r o j e c t  < E N T E R > 

r e m o v e s  t h e  f i l e  n e w p r o j e c t  f r o m t h e  d i r e c t o r y .  O n c e  
a g a i n ,  t h i s c a n  b e  v e r i f i e d w i t h  t h e  l c  c o m m a n d . 
S i m i l a r l y ,  y o u c a n  r e m o v e  a n  e n t i r e d i r e c t o r y b y  u s i n g t h e  
c o mm a n d  r m d i r  a s  i n :  

r m d i r  m em o s  < E N T E R > 
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H o w e v e r , T R S - X E N I X  w i l l  n o t  a l l o w y o u t o  r em o v e  a d i r e c t o r y 
w i t h o u t  f i r s t  r e m o v i n g a l l o f  t h e  f i l e s i n  i t .  Y o u  c a n  t y p e  
e i t h e r : 

r m  f i l e l f i l e 2 n e w p r o j e c t  < E N T E R >  

o r , u s i n g  a s p e c i a l  T R S - X E N I X  c h a r a c t e r ,  t h e  a s t e r i s k  ( * ) , 
w h i c h s t a n d s  f o r  e v e r y t h i n g ,  e n t e r : 

r m  * < E N T E R >  

B e  c a u t i o u s  a b o u t  u s i n g  t h e  a s t e r i s k ;  i t  r e a l l y  w i l l  r e m o v e  
e v e r y t h i n g .  A l s o ,  y o u c a n n o t  b e  i n  t h e  d i r e c t o r y y o u  a r e  
r e m o v i n g ,  s o  m o v e  b a c k  u p  t o  t h e  d i r e c t o r y  a b o v e  i t . 
T R S - X E N I X  e v e n l e t s  y o u  t y p e  t w o  c o m m a n d s  t o g e t h e r , i f  y o u  
s e p a r a t e  t h em w i t h  a s em i - c o l o n ( ; ) :  

c d  / u s r / j o h n d ; r m d i r m e m o s < E N T E R >  

A s  y o u w o r k  m o r e  w i t h  t h e  T R S - X E N I X  s y s t em , y o u  w i l l  w a n t  t o  
k n o w a g r e a t  d e a l  m o r e  a b o u t  t h e s e a n d  o t h e r  c o mm a n d s  t o  
m a n i p u l a t e  f i l e s a n d  d i r e c t o r i e s . R e a d  w h a t e v e r o t h e r 
T R S - X E N I X  d o c u m e n t a t i o n y o u  h a v e  a v a i l a b l e  f o r  a m o r e  
d e t a i l e d d i s c u s s i o n o f  t h e  T R S - X E N I X  f i l e  s t r u c t u r e , a n d  
p r a c t i c e u s i n g  t h e s e  c o m m a n d s  u n t i l y o u a r e  c o m f o r t a b l e w i t h  
t h em .  

5 . 3 Se t t i n g  P e r m i s s i o n s : U s e r s , G r o u p s , a n d  O t h e r s  

A s  s y s t em m a n a g e r  y o u w i l l  b e  r e s p o n s i b l e  f o r  a d d i n g  a n d  
r e m o v i n g  u s e r s  o n  t h e  s y s t em . E a c h  u s e r i s  g i v e n  a u n i q u e  
p a s s w o r d  t o  e n s u r e  p r i v a c y , a n d  o p t i o n a l l y ,  a g r o u p  
a f f i l i a t i o n t h a t  a l l o w s  a n u m b e r  o f  u s e r s  t o  s h a r e  a c c e s s t o  
f i l e s .  Y o u  w i l l  a l s o  n e e d  t o  k n o w s o m e t h i n g a b o u t  h o w  
p e r m i s s i o n  t o  a c c e s s f i l e s o n  t h e  s y s t em i s  a s s i g n e d  t o  
1 1 U S e r s 11 ,  11 g r o u p s 11 , a n d  o t h e r s  o n  t h e  s y s t e m . 
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5 . 3 .  1 U s e r s  

A n y  u s e r  w h o  h a s a v a l i d  l o g i n n a m e  a n d  p a s s w o r d  r e c o g n i z e d  
b y  t h e s y s t e m  m ay l o g i n ,  a n d  p r o c e e d  t o  a c c e s s f i l e s ,  e d i t  
t e x t , o r  r u n  p r o g r a m s . B u t  n o t  e v e r y  u s e r  s h o u l d  h a v e  
a c c e s s t o  e v e r y f i l e  o n  t h e s y s t em . 

F o r  e x am p l e , J o h n  D o e  w o u l d  p r o b a b l y  n o t  w a n t  e v e r y  u s e r  t o  
b e  a b l e  t o  r e a d  o r  c h a n g e t h e  p ay r o l l  f i l e s h e  c r e a t e d  i n  
t h e  p r e v i o u s  s e c t i o n . T R S -X E N I X  p r o v i d e s  a m e t h o d o f  
s t r i c t l y  c o n t r o l l i n g  a c c e s s  t o  e a c h  i n d i v i d u a l f i l e  a n d  
d i r e c t o r y w i t h  p e r m i s s i o n  o r  p r o t e c t i o n s e t t i n g s . 

N a t u r a l l y ,  e v e r y u s e r h a s a c c e s s  t o  a l l t h e  f i l e s a n d  
d i r e c t o r i e s  w h i c h a r e  i n  h i s  h om e  d i r e c t o r y . W h e n  t h e  u s e r  
l o g s  i n ,  t h i s i s  w h e r e  h e  i s  i n i t i a l l y  p o s i t i o n e d . 
O r d i n a r i l y ,  a u s e r  c a n n o t a c c e s s o t h e r  f i l e s a n d  d i r e c t o r i e s  
u n l e s s  t h e  n e c e s s a ry p e r m i s s i o n s  h a v e  b e e n  s e t . 

O n l y  t h e  s u p e r- u s e r  h a s u n l i m i t e d  p o w e r  t o  a c c e s s f i l e s o n  
t h e  s y s t em , w h i c h m a k e s  l o g g i n g  i n  a s  11 r o o t 11 t e m p t i n g l y  
c o n v e n i e n t .  B u t  s i n c e  t h e  T R S - X E N I X  f i l e  p r o t e c t i o n 
m e c h a n i s m d o e s  n o t a p p l y t o  t h e  s u p e r -u s e r , a s i n g l e  m i s t a k e  
m a d e b y  t h e  s u p e r- u s e r c a n c a u s e  m a s s i v e  d a m a g e t o  o t h e r 
u s e r s • p r o g r am s  a n d  d a t a ,  a n d  p o s s i b l y  e v e n  b r i n g  d o w n  t h e 
e n t i r e s y s t em . 

5 . 3 . 2 G r o u p s  

G e n e r a l l y ,  a u s e r w i l l  r e s t r i c t  a c c e s s  t o  t h e  f i l e s a n d  
d i r e c t o r i e s h e  o w n s b y  s e t t i n g  t h e  p e r m i s s i o n f o r  t h e  f i l e .  
T h i s  c a n p r e v e n t  o t h e r u s e r s  f r om c h a n g i n g ,  o r  p e r h a p s  e v e n  
r e a d i n g ,  h i s  f i l e s .  H o w e v e r , s o m e  d i r e c t o r i e s a n d  f i l e s 
n e e d t o  b e  s h a r e d b y  s e v e r a l  u s e r s , w h i l e  s t i l l  r e m a i n i n g  
r e s t r i c t e d  f r o m e v e r y o n e  e l s e .  T h u s  T R S -X E N I X  o f f e r s a 
g r o u p  i d  w h i c h a l l o w s  m o r e t h a n  o n e  u s e r  t h e  s am e  a c c e s s . 
I n  p r a c t i c e ,  y o u  m ay d e c i d e  n o t  t o  u s e  t h i s f e a t u r e  o n  a 
s m a l l s y s t e m .  T R S-X E N I X  w i l l  a u t o m a t i c a l l y  s e t t h e  g r o u p  i d  
a s  i f  e v e r y  u s e r b e l o n g e d  t o  t h e  s a m e  g r o u p ;  y o u  m ay c h a n g e 
t h i s  a s  d e s i r e d . 
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5 .  3 .  3 P e rm i s s i o n s  

I n  o r d e r  t o  g e t  a l o o k  a t  t h e  p e r m i s s i o n  s e t t i n g s  f o r  a l l 
t h e  f i l e s i n  a d i r e c t o r y ,  w e  c a n  u s e  a v a r i a n t o f  t h e  l c  
c o m m a n d ,  l c  - 1 . H e r e  i s  a s a m p l e o u t p u t : 

- r w -r w - - - - 1 j o h n d  1 1 5 1 5  
- rw - r w - - - - 1 j o h n d  1 23 3 7 
- r w x r w x - - x  1 f r e d s 7 7 1 2  

N o v  1 7  
N o v  1 6  
O c t  1 0  

1 4 : 2 1 f i l e 1 
1 0 : 1 5  f i l e 2 
0 9 : 0 2 p r o g r am 

T h e l c  - 1  c om m a n d  g i v e s  y o u  q u i t e  a l o t o f  i n f o r m a t i o n .  
J u s t t o  t h e  r i g h t  o f  t h e  n am e  o f  t h e  u s e r  w h o  c r e a t e d  t h e  
f i l e ,  y o u  w i l l  s e e t h e  s i z e o f  t h e  f i l e  ( i n f o r m a t i o n w h i c h 
w i l l  b e  o f  s p e c i a l  i n t e r e s t  t o  y o u  w h e n y o u  a r e  s h o r t  o n  
d i s k  s p a c e  a n d  a r e  t ry i n g  t o  d e c i d e  w h a t  f i l e s t o  r e m o v e ) ,  
t h e  d a t e  a n d  t i m e w h e n t h a t f i l e  w a s  e i t h e r  c r e a t e d  o r  l a s t  
c h a n g e d , a n d  t h e  n am e  o f  t h e  f i l e  o r  d i r e c t o r y . 

N o w l o o k  c a r e f u l l y a t  t h e  p a t t e r n  o f  t e n  l e t t e r s  a n d  d a s h e s 
o n  t h e l e f t . I f  t h e  f i r s t  s p a c e  i s  a 11 d 11 , i t  i n d i c a t e s  a 
d i r e c t o r y , a 11 - 11 m e a n s  a n  o r d i n a r y f i l e . 

T h e  o t h e r n i n e c h a r a c t e r s  a r e  a r e p r e s e n t a t i o n  o f  t h e  n i n e 
p o s s i b l e  c o m b i n a t i o n s  o f  p e r m i s s i o n w h i c h c a n  b e  a s s i g n e d  t o  
a n y  f i l e . T h e s e n i n e c a n  b e  d i v i d e d  i n t o  t h r e e  g r o u p s  o f  
t h r e e , r e a d  ( r ) , w r i t e  ( w ) , a n d  e x e c u t e  ( x )  p e r m i s s i o n s  f o r  
e a c h  o f  t h e  f o l l o w i n g  c a t e g o r i e s  ( l e f t  t o  r i g h t ) : t h e  
1 1 U S e r 11 w h o  i s  t h e  o w n e r  o f  t h e  f i l e ,  t h e  11 g r o u p 11 w h o s e  
m em b e r s  h a v e  b e e n  d e f i n e d b y  t h e  s y s t em m a n a g e r , a n d  11 0 t h e r 11 
i n c l u d i n g e v e ry o n e  e l s e .  I n  e a c h  c a s e  a d a s h  ( - )  d e n i e s 
p e r m i s s i o n ,  a n d  t h e  l e t t e r s  11 r 11 , 11 W 11 , a n d  11 X 11 a l l o w i t .  T h e  
e n t r y  

- r w x r w x rw x  1 j o h n d  3 2  O c t  1 9  1 0 : 0 0 p u b l i c  

i n d i c a t e s  t h a t e v e r y o n e , o w n e r , g r o u p ,  a n d  o t h e r , h a s  f u l l  
a c c e s s r i g h t s  t o  a f i l e  c a l l e d p u b l i c  c r e a t e d  b y  J o h n  D o e . 

O f  c o u r s e  t h e r e  a r e  s o m e  f i l e s w h i c h J o h n  m i g h t  w a n t  t o  k e e p  
p r i v a t e .  F o r  e x a m p l e ,  t h e  l i s t f i l e  i n  h i s  h o m e  
d i r e c t o r y , w h i c h c o n t a i n s  h TS"I)e r s o n a l  1 1 t o  d o 11 l i s t .  S o , 
t h e  p e r m i s s i o n s e t t i n g  o n  t h i s f i l e  w o u l d  l o o k  l i k e t h i s :  

- rw - - - - - - - 1 j o h n d  3 N o v  1 8  0 7 : 3 1  l i s t 
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P e r m i s s i o n s  a r e  s e t  f o r  d i r e c t o r i e s i n  t h e s a m e  w a y  a s  
f i l e s ,  b u t  y o u  s h o u l d  n o t e  t h e s e  d i f f e r e n c e s . T h e n x n  
p e r m i s s i o n  i s  t a k e n  t o  m e a n  n s e a r c h n ,  r a t h e r  t h a n e x e c u t e  i n  
t h e  c a s e  o f  d i r e c t o r i e s . S e a r c h  ( x )  p e r m i s s i o n i s  r e q u i r e d  
t o  c d  t o  a d i r e c t o r y .  

S e a r c h  a n d  r e a d ( r )  p e r m i s s i o n a r e  r e q u i r e d  o n  a d i r e c t o r y 
t o  u s e  t h e  l c  c o m m a n d . W r i t e  ( w ) p e r m i s s i o n i s  r e q u i r e d  
t o  u s e  m k d i r o r  r m d i r ,  o r  c r e a t e  a f i l e  i n  a d i r e c t o r y . 

T h u s ,  i f  a d i r e c t o r y ' s  p e r m i s s i o n i s  s e t  n r - x n ,  y o u  c a n  
a c c e s s  a l l o f  i t s f i l e s ,  s u b j e c t  t o  a n y p e r m i s s i o n s  t h a t 
m i g h t  b e  s e t  f o r  a n y i n d i v i d u a l  f i l e s .  I f  a d i r e c t o r y  i s  
n _ _  x n ,  y o u c a n  o n l y  a c c e s s a f i l e  i f  y o u  k n o w i t s n am e . I f  
t h e  d i r e c t o r y i s  n r w x n , y o u  c a n d o  a n y t h i n g  i n  i t .  

5 . 3 . 4  H o w  t o  C h a n g e P e rm i s s i o n Se t t i n g s 

W h e n  y o u a d d  a f i l e  o r  d i r e c t o r y ,  y o u r  T R S - X E N I X  s y s t e m w i l l  
a u t o m a t i c a l l y  s e t  s o m e  d e f a u l t  p e r m i s s i o n s  f o r  y o u . T h i s  
s e t t i n g  i s  r e a d ( r )  a n d  w r i t e  ( w )  p e r m i s s i o n f o r  t h e u s e r , 
r e a d ( r )  o n l y  f o r  g r o u p a n d  o t h e r p e r m i s s i o n s e t t i n g :  

- rw - r - - r - -

I f  y o u  d e c i d e t o  c h a n g e a s e t t i n g y o u  w i l l  n e e d  t o  u s e  t h e  
c h m o d  o r  n c h a n g e m o d e n  c o m m a n d .  T o  e n t e r  t h e  c o m m a n d , y o u  
w i l l  h a v e  t o  s ay w h o s e  p e r m i s s i o n i s  t o  c h a n g e ( n u n ,  n g n ,  
o r  n o n  f o r  u s e r , g r o u p  a n d  o t h e r ) ,  a n d  y o u  w i l l  a l s o  h a v e  t o  
i n d i c a t e  w h e t h e r  y o u a r e  a d d i n g ( + )  o r  r em o v i n g ( - ) 
p e r m i s s i o n . A f t e r  t h i s ,  g i v e t h e  t y p e  o f  p e rm i s s i o n ( r ,  w ,  
o r  x ) , t h e n  t h e  f i l e  o r  d i r e c t o r y n a m e . S o , f o r  e x a m p l e , t o  
c h a n g e t h e  f i l e  n p r o g r am n  f r o m  a p e r m i s s i o n s e t t i n g  o f  r e a d 
a n d  w r i t e  f o r  u s e r , g r o u p , a n d  o t h e r  ( - r w - rw - r w - )  t o  a l s o  
a l l o w e v e r y o n e  t o  e x e c u t e  t h e  f i l e  y o u  w o u l d  n e e d t o  t y p e : 

c h m o d  u g o + x  p r o g r am < E N T E R >  

Or , i n s t e a d o f  n u g o n y o u  c o u l d  t y p e  t h e l e t t e r  n a n  f o r  a l l :  

c h m o d  a + x  p r o g r a m < E N T E R >  
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N o w , t o  t a k e  r e a d  a n d  w r i t e  p e r m i s s i o n a w ay f r om e v e r y o n e  
e l s e  b e s i d e s  y o u  a n d  t h e  m e m b e r s  o f  y o u r  g r o u p , y o u  c a n  u s e :  

c h m o d  o - r w  p r o g r am < E N T E R >  

I f  y o u  g e t  t h e  o r d e r , o r  s y n t a x , o f  t h i s c o m m a n d  w r o n g ,  
T R S - X E N I X  w i l l  s o m e t i m e s  a n s w e r  w i t h  a b i t o f  h e l p :  

U s a g e :  c h m o d  [ u g o a ] [ + - = ]  [ r w x t u g o ]  f i l e  

T h e i t e m s i n  b r a c k e t s  a r e  11 0 p t i o n s 11 • Y o u  w i l l  n o t n e e d  t h e  
o t h e r  o p t i o n s  b e s i d e s  11 rW X 11 i n  t h e  l a s t  s e t  o f  b r a c k e t s . 
A n y w ay , a l w a y s  u s e  t h e  l c  - 1  c o mm a n d  a f t e r  u s i n g  c hm o d  
t o  c h e c k  t h e  r e s u l t s . I f  y o u  m a k e  a m i s t a k e ,  j u s t  c h a n g e 
t h e  p e r m i s s i o n s  a g a i n .  

5 . 4  T R S - X E N I X  F i l e s o f  I n t e r e s t 

A s  s y s t e m  m a n a g e r , y o u  w i l l  b e  e n c o u n t e r i n g  c e r t a i n 
T R S - X E N I X  d i r e c t o r i e s o f t e n . F o r  n o w ,  i t  i s  s u f f i c i e n t  t o  
k n o w t h e i r  n am e s  a n d  g e n e r a l  c o n t e n t s . H o w e v e r , w h e n  y o u  
a r e m o r e  e x p e r i e n c e d , a n d  d e c i d e  t h a t  y o u  w a n t t o  c h a n g e  o r  
d e l e t e  s y s t e m f i l e s o r  d i r e c t o r i e s ,  i t  i s  e x t r e m e l y  
i m p o r t a n t t h a t y o u  c h e c k  A p p e n d i x  A ,  1 1 T R S - X E N I X  F i l e s a n d  
D i r e c t o r i e s 11 f o r  m o r e  d e t a i l e d i n f o r m a t i o n a n d  w a r n i n g s .  
H e r e  i s  a b r i e f l i s t :  

/ b i n 

/ d e v  

/ e t c  

/ 1  i b 

/ t m p  

T R S - X E N I X c o m m a n d s  

f i l e s c o n c e r n i n g s p e c i a l  d e v i c e s ( e . g . , 
p r i n t e r s , t e rm i n a l s )  

s y s t em m a i n t e n a n c e  p r o g r am s  a n d d a t a  
f i 1 e s  

l i b r a r y r o u t i n e s u s e d  i n  C p r o g r am m i n g  

T em p o r a ry f i l e s c r e a t e d  b y  p r o g r am s , 
e d i t i n g ,  a n d  m a i l 

/ u s r  u s e r h o m e  d i r e c t o r i e s a n d  s o m e  c om m a n d s  
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Y o u  s h o u l d  a l s o b e c om e  f am i l i a r w i t h  t h e  f o l l o w i n g  f i l e s a n d  
d i r e c t o r i e s i n  t h e  / e t c  a n d  / u s r  d i r e c t o r i e s ,  i f  t h ey 
e x i s t  o n  y o u r  s y s t em-. --

---

/ e t c / p a s s w d  

/ e t c /m o t d  -- ---

/ e t c / t e r m c a p  

/ e t c / r c  -- --

c o n t a i n i n g t h e  l o g i n  n a m e , 
p a s s w o r d , g r o u p  a n d  u s e r  i d  o f  
e v e r y u s e r o n  t h e  s y s t e m . 

m e s s a g e  o f  t h e  d ay f i l e , c o n t a i n i n g  
i n f o r m a t i o n t h e  s y s t em m a n a g e r  
n e e d s  t o  g i v e a l l u s e r s . M e s s a g e  
m ay b e  c h a n g e d  b y  u s i n g  y o u r  t e x t  
e d i t o r . 

a l i s t o f  t e r m i n a l s a n d  t h e i r 
c h a r a c t e r i s t i c s n e e d e d  t o  s u p p o r t  
s o m e  s y s t e m f u n c t i o n s .  

a s h e l l s c r i p t  d e s i g n e d t o  s e t  s o m e  
sy s t e m  f u n c t i o n s  g o i n g  w h e n  t h e  
sy s t em i s  b o o t e d .  
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C h a p t e r 6 

F i l e  Sy s t em s  

T R S -X E N I X  p e r f o r m s  t h e  t a s k  o f  d i s k  s t o r a g e  m a n a g e m e n t  f o r  
a l l u s e r s  o f  t h e  s y s t em . I t  a l l o c a t e s  d i s k  s p a c e  u p o n  
d e m a n d , k e e p s  t r a c k  o f  w h e r e  o n  t h e  d i s k t h e  d a t a  i s  w r i t t e n  
a n d  r e t r i e v e s  a n y  p a r t  o f  i t  w h e n g i v e n t h e  " p a t h n a m e " o f  
t h e  f i l e . 

W h e n  a f i l e  i s  n o  l o n g e r  n e e d e d , i t  c a n  b e  d e l e t e d  a n d  
T R S -X E N I X  r e t u r n s  t h e  s p a c e  i t  o c c u p i e d  t o  t h e  p o o l o f  
a v a i l a b l e  f r e e  s p a c e . 

A d i s k  d e v i c e  c o n t a i n s  n o t  o n l y  t h e  f i l e s t h e m s e l v e s , b u t  
a l s o  t h e  i n f o r m a t i o n n e e d e d  t o  l o c a t e  t h e  f i l e s o n  t h e  d i s k  
a n d  m a n a g e  t h em .  T o g e t h e r , t h e s e  a r e  c a l l e d t h e  " f i l e  
s y s t em " .  

A s i m p l e T R S -X E N I X  s y s t e m c o n t a i n s  o n e  d i s k d e v i c e  w h i c h i s  
s e t  u p  a s  a s i n g l e f i l e  s y s t em , w i t h  t h e  e x c e p t i o n o f  a 
s m a l l a r e a r e s e r v e d  f o r  s w a p p i n g , t h e  p r o c e s s  o f  s w i t c h i n g  
d a t a b a c k  a n d  f o r t h  f r om t h e  d i s k  t o  t h e  m a i n m e m o r y  o f  t h e  
c o m p u t e r . 

6 . 1 C r e a t i n g  F i l e  Sy s t em s  

Y o u  m ay f i n d i t  c o n v e n i e n t  t o  s e t t h e  s y s t e m u p  s o  t h a t a 
f i l e  s y s t e m i s  r e s i d e n t  o n  a f l o p py  d i s k  o r  a s e c o n d a r y h a r d  
d i s k . T o  d o  t h i s ,  y o u m u s t  c r e a t e  t h e  f i l e  s y s t em o n  t h e  
d i s k  w i t h  t h e  m k f s  c o m m a n d .  T h e d i s k  m u s t  b e  f o r m a t t e d  
a n d  w r i t e -e n a b l e d .  I f  a f i l e  s y s t em a l r e a d y  e x i s t s  o n  t h e  
d i s k , i t  w i l l  b e  d e s t r o y e d  b y  t h i s p r o c e d u r e . 

R e m e m b e r , e a c h  o f  t h e  d e v i c e s  o n  y o u r  s y s t e m h a s  a n am e , a n d  
e a c h  d e v i c e  h a s  a c o r r e s p o n d i n g f i l e  b y  t h e  s am e  n am e  i n  t h e  
/ d e v  d i r e c t o r y . T h e f l o p py  d i s k  d r i v e s  a r e  c a l l e d " f d 0 , "  
"taT , " a n d  s o  f o r t h . ( H a r d  d i s k  d r i v e s  a r e  n a m e d  " h d 0 , "  
" h d l , "  e t c . )  
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6 . 1 . 1  R e a d y i n g  T h e  D i s k  

U s e  t h e  d i s k u t i l p r o g r a m t o  f o r m a t  y o u r  d i s k .  F o l l o w 
t h e s e  i n s t r u c t i o n s  t o  f o r m a t  a f l o p py o r  h a r d  d i s k :  

T R S -X E N I X  B o o t  
: d i s k u t i l < ENT E R >  

C o p y  o r  f o r m a t  ( c  o r  f )  ? 
E n t e r  f t o  f o r m a t . 

H a r d  o r  f l o p py d i s k  ( h  o r  f )  ? 
E n t e r  f f o r  f l o p p y d i s k o r  h f o r  h a r d  d i s k  

F l o p p y d r i v e  n u m b e r  ( 0  • •  3 )  ? o r  
H a r d d r i v e  n u m b e r  ( 0  • •  3 )  ? 

E n t e r  t h e  a p p r o p r i a t e  d r i v e  n u m b e r  ( 0-3 )  

T R S - X E N I X  f o r m a t , I B M s i n g l e -d e n s i t y 
o r  I B M d o u b l e - d e n s i t y f o r m a t  ( x  o r  I ) ?  

E n t e r  x f o r  T R S -X E N I X  f o r m a t . 

D i s k u t i l t e l l s  y o u  t o  r e a d y  t h e  d i s k ,  a n d  t o  p r e s s  < E N T E R >  
t o  p r o c e e d  ( o r < B R E A K > t o  a b o r t ) .  P r e s s  < E N T E R >  a n d  t h e  
f o r m a t t i n g  w i l l  b e g i n .  T h e c y l i n d e r  a n d  s i d e n u m b e r s  a r e  
d i s p l a y e d  w h i l e  t h e  f o r m a t t i n g  i s  i n  p r o g r e s s .  I f  t h e  d i s k  
i s  d e f e c t i v e ,  y o u w i l l  s e e  t h e  m e s s a g e :  

* * F o r m a t v e r i f y f a i l e d * *  

T h e l o c a t i o n o f  t h e  b a d  s p o t  o n  t h e  f l o p py d i s k  w i l l  b e  
g i v e n , f o l l o w e d  b y  t h e  m e s s a g e : 

D i s k  i s  u n u s a b l e .  

I B M �  i s  a t r a d em a r k  o f  I n t e r n a t i o n a l  B u s i n e s s  M a c h i n e s , 
I n c • 
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I f  y o u a t t e m p t  t o  f o r m a t  a f l o p p y w h i c h a l r e a d y  h a s d a t a  o n  
i t ,  y o u w i l l  s e e t h e  m e s s a g e : 

** D e s t i n a t i o n d i s k  i s  n o t  b l a n k * * 
A n y  d a t a  o n  i t  w i l l  n o w b e  l o s t  i f  y o u  p r o c e e d . 

Ty p e  < E N T E R >  t o  p r o c e e d  o r  < B R E A K > t o  a b o r t : < ENT E R >  

W h e n  t h e  p r o c e s s  i s  f i n i s h e d , a m e s s a g e  i s  d i s p l a y e d  s ay i n g  
t h a t  t h e  f o r m a t  i s  c o m p l e t e . P r e s s  < B R E A K > a n d  t h e n R E S E T  
t o  e x i t f r o m d i s k u t i l a n d  b o o t T R S - X E N I X .  

6 . 1 . 2  C r e a t i n g  T h e F i l e  Sy s t em 

Y o u  a r e  n o w r e a d y  t o  c r e a t e  a f i l e  s y s t em o n  y o u r  d i s k .  
M a k e  s u r e  t h e  f o r m a t t e d  d i s k  i s  w r i t e - e n a b l e d ,  a n d  e n t e r o n e  
o f  t h e  f o l l o w i n g  c o mm a n d  l i n e s . B e  s u r e  t o  g i v e  T R S - X E N I X  
t h e  c o r r e c t  d r i v e  n a m e  a n d  n o t e w h a t t y p e  d i s k  y o u  h a v e .  

F o r  d o u b l e - s i d e d  f l o p py d i s k ,  e n t e r t h e  c o m m a n d  1 i n  e :  
/ e t c / m k f s  / d e v / r f d x 2 4 4 8  2 1 6  

F o r  s i n g l e - s i d e d f l o p p y d i s k ,  u s e :  
/ e t c / m k f s  / d e v / r f d x 1 2 2 4  2 1 6  

F o r  e i g h t  m e g  h a r d  d ;  s k ' e n t e r : 

/ e t c /m k f s  / d e v / r h d x  1 6 9 6 6  1 1 7  

F o r  t w e l v e  m e g  h a r d  d i s k ' u s e :  

/ e t c / m k f s  / d e v / r h d x  2 3 , 0 1 8  1 1 7  

T h e  x s h o u l d  b e  t h e  d r i v e  n u m b e r  o f  t h e  d i s k w h e r e  y o u  
w a n t  t h e  f i l e  s y s t e m c r e a t e d  ( 0 - 3 ) . T h e n u m b e r s  11 2 4 4 8 11 ,  
11 1 2 2 4 11 ,  11 1 6 9 6 6 11 a n d  11 2 3 0 1 8 11 r e p r e s e n t  t h e  t o t a l n u m b e r  o f  
d i s k  b l o c k s o n  t h e  d i s k .  S e e  A p p e n d i x  C f o r  m o r e  
i n f o r m a t i o n .  

H I N T :  A d i s k 11 b l o c k 11 i s  e q u a l  t o  5 1 2  
b y t e s . 
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6 . 2  M o u n t e d  F i l e  Sy s t e m s  

O n c e  y o u  h a v e  c r e a t e d  f i l e  s y s t e m s  o n  f l o p p y d i s k s , y o u w i l l  
h a v e  t o  u s e  t h e  m o u n t  c o mm a n d  t o  b e  a b l e  t o  a c c e s s  t h em . 
T R S - X E N I X m u s t  b e  t o l d  a b o u t  a n y  o t h e r f i l e  s y s t e m b e s i d e s  
t h e  r o o t  s y s t e m , w h i c h  i s  a l w a y s  p r e s e n t  o n  t h e  s y s t e m . 

T o  m o u n t  a f i l e  s y s t e m o n  t h e  f l o p p y  i n  d r i v e � o n t o  t h e  
d i r e c t o r y  c a l l e d / a c c t . r e c o r d s  t y p e : 

/ e t c / m o u n t  / d e v / f d 0  / a c c t . r e c o r d s < E N T E R > 

O n c e  y o u h a v e  t y p e d  t h i s ,  a c c t . r e c o r d s b e c o m e s  t h e  t o p  
l e v e l  d i r e c t o r y  o n  t h e  f l oppy-d i s k .  A n y  n e w d i r e c t o r i e s y o u  
c r e a t e  i n  a c c t . r e c o r d s  a r e  r e s i d e n t  o n  t h e  f l o p py d i s k .  
T h e m o u n t e� l e s y s t e m i s  a t t a c h e d  t o  t h e  r o o t  s y s t e m . 

No t e : T h e d i r e c t o r y  y o u  a r e  m o u n t i n g o n  ( / a c c t . r e c o r d s ) 
s h o u l d  b e  e m p t y . 

To m o u n t  a f i l e  s y s t e m o n  h a r d  d i s k 1 o n t o  t h e  e m p ty 
d i r e c t o r y c a 1 1 e d I !!1_, ty p e : 

/ e t c / m o u n t  / d e v / h d l / h l < E N T E R >  

B e f o r e  r em o v i n g t h e  f l o p py f i l e  s y s t em t h a t w a s  m o u n t e d  
e a r l i e r ,  t y p e : 

/ e t c / u m o u n t  d e v / f d �  < E N T E R >  

T h i s  11 U n m o u n t s 11 t h e  f i l e  s y s t em a n d  l e a v e s  i t  i n  a 
c o n s i s t e n t  s t a t e . B e  s u r e  t h a t y o u r  c u r r e n t  w o r k i n g 
d i r e c t o r y  i s  n o t  o n  t h e  f l o p p y .  

Y o u  m u s t  a l s o  11 U n m o u n t 11 h a r d  d i s k f i l e  s y s t em s  ( e x c e p t  t h e  
r o o t ) .  F o r  e x am p l e  t o  u n m o u n t  t h e  a b o v e  f i l e  s y s t e m , t y p e : 

/ e t c / u m o u n t  d e v / h d l  < E N T E R >  

N o t e :  D o  N O T  r e m o v e  a m o u n t e d  f i l e  s y s t e m w i t h o u t  
f i r s t , s u c e s s f u l l y ,  u n m o u n t i n g i t .  Y o u  a r e  l i k e l y  t o  
l o s e  d a t a  o r  f i l e s i f  y o u  d o  t h i s .  

I f  y o u h a v e  s e v e r a l  o f t e n  u s e d f i l e  s y s t e m s , y o u  c a n  p l a c e  
t h e  m o u n t  c o m m a n d  a n d  t h e  n a m e s  o f  t h e  f i l e  s y s t e m s  i n  t h e  
/ e t c / r c  f i l e , w h i c h i s  r e a d  by  t h e  s y s t em w h e n  i t  i s  
fTrSt�o o t e d . U s e  e d  t o  a d d t h i s t o  t h e  f i l e  ( S e e 
A p p e n d i x W ) . T h e s h u t d ow n  c o m m a n d  a u t o m a t i c a l l y  u n m o u n t s  
a l l d e v i c e s  b e f o r e  s h u t t i n g  d o w n  t h e  T R S - X E N I X  s y s t e m . 
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C H A P T E R  7 

Sy s t em M a i n t e n a n c e  

K e e p i n g  y o u r  T R S - X E N I X  s y s t e m  r u n n i n g s m o o t h l y  d e p e n d s  
l a r g e l y  o n  t w o  f a c t o r s : 

m a i n t a i n i n g  f i l e  s y s t e m i n t e g r i ty ,  t h a t i s ,  
h a v i n g  11 c l e a n 11 f i l e  s y s t em s  

e n s u r i n g  t h a t a d e q u a t e  f r e e  d i s k  s p a c e  i s  
a v a i l a b l e t o  t h e  u s e r s  

T h i s  c h a p t e r  i n t r o d u c e s  y o u  t o  a n u m b e r  o f  T R S - X E N I X  t o o l s 
w h i c h a i d y o u  i n  p e r f o r m i n g  t h e s e  m a i n t e n a n c e  t a s k s . T h e s e 
p r o g r am s  h e l p y o u  c l e a n  u p  f i l e s a n d f i l e  s y s t e m s  b y  
r e p o r t i n g  d i s k  s p a c e  u s a g e  a n d  l o c a t i n g  l i t t l e u s e d f i l e s .  
A l s o  d i s c u s s e d a r e  s o m e  s y s t e m c h e c k i n g p r o g r a m s  t h a t 
T R S - X E N I X  r u n s  a u t o m a t i c a l l y ,  a n d  t h e  v a r i o u s  w a y s  y o u  c a n  
c o m m u n i c a t e  w i t h  t h e  o t h e r u s e r s  o n  t h e  s y s t em . 

7 . 1  P r o c e s s e s  

A l l f u n c t i o n s  r u n n i n g  o n  t h e  s y s t e m - - i n c l u d i n g s y s t em a n d  
u s e r  p r o g r a m s , e d i t i n g ,  e t c . - - a r e  11 p r o c e s s e s . 11 S e v e r a l  
u s e r s  m ay e a c h  h a v e  s e v e r a l  p r o c e s s e s r u n n i n g s i m u l t a n e o u s l y  
a n d  i t  i s  o f t e n  n e c e s s a r y  t o  c h e c k  w h e t h e r  c e r t a i n p r o c e s s e s 
a r e  r u n n i n g ,  i n  o r d e r  t o  s t o p  o r  11 k i l l 11 t h em .  T h e  p s  o r  
p r o c e s s s t a t u s , c o m m a n d  c a n b e  u s e d  t o  l i s t t h e  p r o c e s s e s 
c u r r e n t l y  r u n n i n g .  T h e  o u t p u t  o f  p s  i s  t h e  l i s t o f  
p r o c e s s e s r u n n i n g  f r o m t h e  t e r m i n a l  a t  w h i c h y o u  t y p e  t h e  
c o m m a n d . H o w e v e r , i f  y o u  s p e c i f y t h e  p a r a m e t e r  11 - a 11 : 

p s  - a  

yo u r  o u t p u t  i s  11 a l l 11 t h e  p r o c e s s e s  r u n n i n g  o n  t h e  s y s t e m : 

P I D  
2 

7 3  
7 4  
7 7  

T T Y  
c o  
0 1  
0 1  
c o  

T I M E  
1 : 0 7 
2 : 0 9 
0 : 1 0  
0 : 5 9 

C M D 
- s h  
t s h  
s h  - c  p s - a  
p s  - a  

T h e  f i r s t  c o l u m n  i s  t h e  p r o c e s s i d ,  t h e  n a m e  by  w h i c h  
T R S - X E N I X  i d e n t i f i e s t h e  p r o c e s s .  T h e s e c o n d  c o l u m n  i s  t h e  
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t e r m i n a l  n u m b e r  w h e r e  t h e  p r o c e s s i s  r u n n i n g  ( c o = c o n s o l e ,  
0 1 = t e r m i n a l  1 ,  e t c ) ; n o t e  t h a t  s e v e r a l  p r o c e s s e s m ay b e  
r u n n i n g f r o m  a s i n g l e t e r m i n a l . T h e n e x t  c o l u m n  i s  t h e  
t o t a l  t i m e  t h e  p r o c e s s  h a s  r u n . F i n a l l y ,  t h e  n a m e  o f  t h e  
c o m m a n d  o r  p r o g r a m i s  g i v e n . Y o u  m ay o f t e n  h a v e  u s e  f o r  t h e  
p s  c o m m a n d  w h i l e  d o i n g  s y s t e m m a i n t e n a n c e . 

7 . 1 . 1  D a e m o n  P r o c e s s e s  

I n  a d d i t i o n t o  t h o s e p r o g r a m s  w h i c h y o u  w i l l  u s e  i n  t h e  
c o u r s e  o f  y o u r  s y s t e m m a i n t e n a n c e  w o r k , y o u  s h o u l d  b e  aw a r e  
t h a t  t h e r e  a r e  a l s o a f e w o t h e r p r o g r a m s  t h a t  r u n  
a u t o m a t i c a l l y  w h e n e v e r  y o u  u s e  yo u r  T R S - X E N I X  s y s t e m . T h e s e  
a r e  c a l l e d 11 d a e m o n s 11 ( p r o n o u n c e d 11 d e m o n s 11 ) .  T h e s e  d a e m o n  
p r o g r am s  p e r i o d i c a l l y  c h e c k  t h e  s y s t e m o r  p e r f o r m  b a s i c  
sy s t em s  f u n c t i o n s . S o m e  e x a m p l e s o f  d a em o n s  a r e : 

u p d a t e  11 u p d a t e s 11 t h e  d i s k by  a u t o m a t i c a l l y  
w r i t i n g i n f o r m a t i o n f r o m m e m o r y  b a c k  t o  d i s k 
e v e r y t h i r t y s e c o n d s .  Th i s  e n s u r e s  t h a t  i n  
t h e  u n l i k e l y  e v e n t t h a t y o u r  s y s t e m 11 C r a s h e s 11 
o r  h a l t s  a b n o r m a l l y ,  t h e  i n f o r m a t i o n r e c o r d e d  
o n  d i s k i s  a s  c u r r e n t  a s  p o s s i b l e .  

l p d s u p e r i n t e n d s  t h e  o p e r a t i o n o f  t h e  l i n e 
p r i n t e r . 

c r o n  a c t s  l i k e a n  a l a r m  c l o c k , a l l o w i n g  y o u  
t o  e x e c u t e  c o m m a n d s  a n d  j o b s  a t  t i m e s  y o u  
s p e c i f y  i n  a d v a n c e .  I t  r e p e a t e d l y  l o o k s  i n  a 
f i l e  c a l l e d u s r / l i b / c r o n t a b f o r  
i n s t r u c t i o n s -rQ p e r f o r m t h e s e  f u n c t i o n s .  

7 . 1 . 2  / e t c /� 

O r d i n a r i l y ,  t h e  c o m m a n d s t o  s t a r t  t h e s e  d a e m o n s  a r e  p u t  i n  
t h e  / e t c / r c  f i l e ,  w h i c h r u n s  a u t o m a t i c a l l y  a t  t h e  t i m e 
y o u b o o t  T R S - X E N I X .  Th e / e t c / r c  f i l e  a l s o  c o n t a i n s  
d i r e c t i o n s  f o r t h e  s y s t e m � perf o r m  o t h e r f u n c t i o n s . F o r  
e x am p l e , i t  m a y  c o n t a i n a m e s s a g e  t h a t g r e e t s  y o u  w h e n  yo u 
l o g i n ,  o r  d i r e c t  t h e  s y s t e m t o  a s k  y o u  f o r  t h e  t i m e .  
M o u n t  c o m m a n d s f o r  o f t e n  u s e d f i l e  s y s t e m s  m a y a l s o  b e  
p l a c e d  i n  / e t c / r c , s o  t h a t t h e s e  f i l e  s y s t e m s  a r e  
a u t o m a t i c a l ry-moun t e d  w h e n  t h e  s y s t e m i s  b o o t e d . Y o u  m u s t  b e  
l o g g e d  i n  a s  r o o t  t o  e d i t  t h e  / e t c /� f i l e .  

--------- ltadle lhaell ---------
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7 . 2  T h e  I mp o r t a n c e  o f  D i s k  S p a c e  

A v a i l a b l e d i s k  s p a c e  r a p i d l y  b e c om e s  a p r e c i o u s  c o m m o d i t y o n  
a n y  c o m p u t e r  s y s t em . A s  u s e r s  c o m p i l e  p r o g r a m s , e d i t f i l e s ,  
o r  p e r f o r m  o t h e r t a s k s , t h ey a r e  c om p e t i n g f o r  t h i s  v a l u a b l e 
r e s o u r c e .  O n  a t y p i c a l  s y s t em , t h e  p o t e n t i a l  f o r  r u n n i n g 
o u t  o f  f r e e  d i s k  s p a c e  i s  v e ry h i g h ,  a n d  w h e n  t h i s  a c t u a l l y  
o c c u r s , n o  n e w f i l e s c a n  b e  c r e a t e d , n o r  c a n a n y  e x i s t i n g  
f i l e s e x p a n d . 

I f  p o s s i b l e ,  e a c h  f i l e  s y s t e m s h o u l d c o n t a i n a p p r o x i m a t e l y  
1 5 %  f r e e  s p a c e ,  m o r e  i f  u s a g e  o f  t h e  f i l e  s y s t em f l u c t u a t e s , 
l e s s  i f  i t  i s  r e l a t i v e l y  s t a b l e .  I t  i s  e x t r em e l y  i m p o r t a n t  
t h a t  y o u  a n t i c i p a t e  t h e  r i s k  o f  r u n n i n g o u t  o f  s p a c e .  
R e g a r d  t h e  t a s k  o f  m o n i t o r i n g d i s k s p a c e  a s  a n  e s s e n t i a l  
p a r t  o f  p r e v e n t i v e  m a i n t e n a n c e . 

T R S - X E N I X  o f f e r s  s o m e  t e c h n i q u e s  f o r  f i n d i n g  o u t  h o w  m u c h  
f r e e  s p a c e  e x i s t s  i n  a p a r t i c u l a r f i l e  s y s t em , a n d  
d e t e r m i n i n g  w h i c h f i l e s m i g h t  b e  c a n d i d a t e s  f o r  d e l e t i o n o f  
t h e r e  i s  a s h o r t a g e  o f  s p a c e . T h e T R S - X E N I X  c o m m a n d s  t h a t 
w i l l  h e l p y o u  d e t e r m i n e  t h e  s t a t u s  o f  d i s k  s p a c e  o n  a f i l e  
s y s t em a n d  h e l p y o u r em o v e  u n w a n t e d  f i l e s a r e : 

d f  

d u  

d i s k  f r e e  

d i s k  u s a g e  

B r i e f  d e s c r i p t i o n s  o f  t h e s e a r e  g i v e n  n e x t . 

7 . 2 . 1 T h e  d f  C o mm a n d  

Th i s  c o m m a n d  p r i n t s  o u t  t h e  n u m b e r  o f  f r e e  b l o c k s a v a i l a b l e  
i n  w h a t e v e r  f i l e  s y s t e m i s  s p e c i f i e d .  I f  n o  f i l e  s y s t e m i s  
s p e c i f i e d ,  t h e  f r e e  s p a c e  i n  a l l n o r m a l l y  m o u n t e d  f i l e  
s y s t e m s i s  p r i n t e d . Y o u  c a n j u s t  t y p e : 

d f  < E N T E R >  

o r  y o u c a n  s p e c i f y a f i l e  s y s t e m : 

d f  / d e v / r o o t  < E N T E R >  

Th e o u t p u t  w i l l  l o o k  s o m e t h i n g  l i k e :  

/ d e v / r o o t  7 0 0 8  
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T h i s  i n d i c a t e s t h a t t h e  r o o t  f i l e  s y s t e m h a s  7 0 0 8  f r e e  d i s k  
b l o c k s .  N a t u r a l l y ,  y o u  m u s t  k n o w t h e  s i z e o f  y o u r  h a r d  o r  
f l o p py d i s k  i n  b l o c k s  t o  d e t e r m i n e  w h a t  p e r c e n t a g e  o f  t h e  
t o t a l  d i s k  t h e s e  n u m b e r s  r e p r e s e n t  ( s e e  A p p e n d i x  C ) . 
R em e m b e r , a b l o c k  i s  e q u a l  t o  5 1 2  b y t e s . 

W i t h  e x p e r i e n c e , y o u  w i l l  c o m e  t o  k n o w y o u r  s y s t e m u s a g e  
w e l l e n o u g h  t o  k n o w w h e t h e r  d i s k s p a c e  i s  c r i t i c a l . 

7 . 2 . 2  T h e d u  C o mm a n d  

L e t ' s  s u p p o s e  t h a t y o u  d i s c o v e r  w h e n  y o u  u s e  t h e  
c om m a n d  t h a t y o u  h a v e  a s h o r t a g e  o f  d i s k  s p a c e . 
h a v e  t o  d o  s o m e  d e t e c t i v e w o r k  t o  f i n d o u t  w h e r e  
b e  w a s t e d  o n  y o u r s y s t e m . 

d f  
N o w  y o u  
s p a c e  m ay 

Th e c o mm a n d  d u  g i v e s  t h e  n u m b e r  o f  b l o c k s t h a t a r e  u s e d 
b y  f i l e s i n  t h e  s p e c i f i e d d i r e c t o r y a n d  e a c h  o f  i t s 
s u b d i r e c t o r i e s .  I f  y o u  u s e  d u  w i t h o u t  s p e c i f y i n g  a f i l e  
n a m e , i t  r e p o r t s  t h e  s i z e i n  b l o c k s ,  o f  e v e r y  d i r e c t o r y a n d  
f i l e ,  s t a r t i n g  a t  t h e c u r r e n t  d i r e c t o r y . O r , y o u  c a n  g i v e  a 
f i l e  o r  d i r e c t o ry n a m e . I n  t h i s  c a s e ,  y o u  w o u l d  p r o b a b l y  �. 

s e a r c h  t h e / u s r  f i l e  s y s t e m f o r  e x c e s s i v e l y  l a r g e  f i l e s .  
P a r t  o f  t h e  o u t p u t  m i g h t  l o o k  l i k e  t h i s :  

d u  / u s r  
2 0 8  
3 7 8  
9 9 9  
1 5 8 5  
2 6  
23 5 
2 6 1  

< E N T E R >  
/ u s r / a n t h o n y s / a d m i n 
/ u s r / a n t h o n y s / m p  
/ u s r / a n t h o n y s / j u n k  
/ u s r / a n t h o n y s  
/ u s r / j o h n d / m em o s  
/ u s r / j o h n d / p ay r o l l  
/ u s r / j o h n d  

7 . 2 . 3 T h e  q u o t  C o mm a n d  

Th e q u o t  c o mm a n d  i s  a n o t h e r  u s e f u l r e p o r t i n g  t o o l . I t  
p r i n t s  t h e  n u m b e r  o f  b l o c k s c u r r e n t l y  o w n e d  by  e a c h  u s e r i n  
t h e  n a m e d  f i l e  s y s t e m . Ty p i n g :  

q u o t  - n  / cre v / h d 0  < E N T E R >  
w i l l  g i v e  y o u  a l i s t o f  a l l f i l e s a n d  t h e i r o w n e r s  i n  t h e  
/ d e v / h d 0  f i l e  s y s t e m . 
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7 . 3  C omm u n i c a t i n g  w i t h  O t h e r  U s e r s  

E n l i s t i n g t h e  c o o p e r a t i o n o f  y o u r  u s e r s  i s ,  i n  a w a y , o n e  o f  
y o u r  m o s t  p o w e r f u l  m a i n t e n a n c e  t o o l s .  C o m m u n i c a t i o n w i t h  
t h e  o t h e r s y s t em u s e r s  c a n  a i d y o u  i n  y o u r  s e a r c h f o r  f r e e  
d i s k s p a c e .  

F o r  e x am p l e ,  t h e  / e t c / m o t d , f i l e , w h i c h c o n t a i n s  t h e  
" m e s s a g e  o f  t h e  d aY:" cailb e  e d i t e d  t o  g e n t l y  r e m i n d  u s e r s  
t h a t  s p a c e  i s  l o w a n d  t h a t  o l d  f i l e s s h o u l d  b e  d e l e t e d . 
Y o u  s h o u l d e d i t  t h e  / e t c /m o t d  f i l e  d a i l y ,  s o  t h a t t h e  
u s e r s  d o n ' t  c o m e  t o  e x p e c�d a n d  u n r e l i a b l e i n f o r m a t i o n .  

Y o u  c a n  a l s o  u s e  t h e  w a l l ( w r i t e a l l )  c o m m a n d t o  t e l l a l l 
u s e r s  w h o  a r e  p r e s e n t l y  l o g g e d  i n :  

w a  1 1  
T h e r e  i s  a s h o r t a g e  o f  f r e e  d i s k  s p a c e .  
C l e a n  u p  y o u r  u n u s e d f i l e s .  < C T R L > < D >  

T r y  t o  r e s e r v e  t h e u s e  o f  w a l l f o r  e m e r g e n c i e s , h o w e v e r , 
b e c a u s e  i t  d i s r u p t s  o t h e r u s e r s . 

7 . 4  F i l e  S y s t em I n t e g r i ty 

I n  a d d i t i o n  t o  t h e  p r o b l em o f  m a i n t a i n i n g  a d e q u a t e  d i s k  
s p a c e , t h e r e  i s  t h e  p o s s i b i l i t y t h a t  a f i l e  s y s t em m a y  
d e v e l o p i n c o n s i s t e n c i e s . A f i l e  s y s t em c o n s i s t s  o f  f i l e s 
w h i c h c o n s i s t  o f  b l o c k s  o f  b y t e s . I f  a b l o c k  o f  i n f o r m a t i o n 
i s  b a d , t h e n  t h e  f i l e ,  a n d  p o t e n t i a l l y  t h e  e n t i r e f i l e  
s y s t em , i s  c o m p r om i s e d . 

A f i l e  s y s t em ' s  i n t e g r i t y i s  c o m p r om i s e d w h e n  i t  i s  
i n t e r n a l l y  i n c o n s i s t e n t .  T h i s o c c u r s  e i t h e r w h e n  t h e  s y s t em 
h a s n o t  b e e n  s h u t d o w n  p r o p e r l y  o r  i f  t h e r e  i s  a h a r d w a r e  
e r r o r  d u e  t o  f a u l t y d i s k  d r i v e s  o r  f l o p py d i s k s . 

A p r o g r a m c a l l e d f s c k  o r  f i l e  s y s t e m c h e c k , i s  t h e  t o o l  
T R S - X E N I X  u s e s  t o  c h e c k  t h e  c o n s i s t e n c y o f  f i l e  s y s t em s  a n d , 
i f  n e c e s s a ry ,  r e p a i r t h em .  I f  t h e  s y s t e m w a s  n o t  s h u t  d o w n  
p r o p e r l y ,  t h e  n e x t  t i m e  y o u  a t t em p t  t o  b o o t  t h e  s y s t em y o u  
a r e  a s k e d  i f  t h e  s y s t e m s h o u l d p r o c e e d  w i t h  " c l e a n i n g . " Y o u  
s h o u l d  a l w a y s  a n s w e r  < y > . I f  y o u r  f i l e  s y s t e m i s  " d i r t y , "  
t h a t  i s ,  i n c o n s i s t e n t , a l l y o u r  f i l e s a r e  a t  r i s k . 

--------- ftadle lhaell---------

- - · 4 7  - -



----------- TRS-80 ® ----------

T h e f s c k p r o g r a m i s  r e s p o n s i b l e f o r  f i l e  s y s t em c l e a n i n g .  
I f  y o u  h a v e  r e a s o n  t o  s u s p e c t  t h a t f i l e  s y s t em i n c o n s i s t e n c y 
i s  r e s p o n s i b l e  f o r  a n y a b n o r m a l  b e h a v i o r ,  y o u  s h o u l d  i n v o k e  
f s c k , f o l l o w e d  b y  t h e  n am e  o f  t h e  q u e s t i o n a b l e  f i l e  
sy s t em .  H o w e v e r ,  y o u  s h o u l d  u s e  f s c k  c a u t i o u s l y  s i n c e  i t  
o c c a s i o n a l l y  d e l e t e s  d a m a g e d  f i l e s d u r i n g  t h e  c l e a n u p .  

H e r e  i s  a n  e x a m p l e :  

f s c k  - Y / d e v / h d 0  < E N T E R >  

* *  p h a s e  1 - C h e c k  B l o c k s 
**  p h a s e  2 - C h e c k  p a t h n a m e s  
* *  p h a s e  3 - C h e c k  c o n n e c t i v i ty 
**  p h a s e  4 - C h e c k  R e f e r e n c e  C o u n t s  
**  p h a s e  5 - C h e c k  F r e e  L i s t  

4 2 6 f i l e s 6 7 5 3  b l o c k s  7 0 0 8  f r e e  
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C H A P T E R  8 

B a c k u p s  

T h e i m p o r t a n c e  o f  .. b a c k i n g u p ,  .. o r  c o py i n g ,  t h e  c o n t e n t s  o f  
y o u r  s y s t em r e g u l a r l y  c a n n o t  b e  o v e r em p h a s i z e d . B a c k u p s  a r e  
t h e  o n l y  i n s u r a n c e  yo u r  u s e r s  h a v e  a g a i n s t  t i m e - c o n s u m i n g  
a n d c o s t l y  l o s s e s  o f  t h e i r p r o g r am s  a n d  d a t a . Y o u  s h o u l d  n o  
mo r e  c o n s i d e r  s k i p p i n g  a s c h e d u l e d  b a c k u p  t h a n y o u w o u l d  
c o n s i d e r  s k i p p i n g  a n  i n s u r a n c e  p aym e n t .  

I n  a d d i t i o n t o  i n e v i t a b l e ,  e v e r y  d ay u s e r m i s t a k e s  
d e l e t i n g ,  c h a n g i n g ,  o r  w r i t i n g o v e r  f i l e s ,  t h e r e  a r e  m o r e  
c a t a s t r o p h i c  p o s s i b i l i t i e s :  a c c i d e n t a l  d am a g e  t o  T R S - X E N I X  
sy s t em s o f t w a r e  o r  h a r d w a r e  f a i l u r e . 

I f  y o u  a r e  l u c k y , y o u  w i l l  r a r e l y  n e e d  t o  u s e  y o u r  b a c k u p  
c o p i e s , b u t  n o n e t h e l e s s  y o u m u s t  h a v e  a s y s t em a t i c  p l a n  f o r  
s c h e d u l i n g  b a c k u p s . Y o u  m u s t  a l s o  d e t e r m i n e h o w o f t e n  a 
f u l l  b a c k u p  i s  r e q u i r e d , a n d  d e c i d i n g w h e r e , a n d  f o r  h o w 
l o n g ,  y o u s h o u l d  s t o r e  y o u r  b a c k u p s . S o m e  s u g g e s t i o n s  a r e  
p r o v i d e d  h e r e , b u t  y o u  w i l l  h a v e  t o  a s s e s s  t h e  n e e d s  o f  t h e  
u s e r s  o n  y o u r  own  s y s t em . 

T h e T R S - X E N I X  s y s t em o f f e r s  s e v e r a l a l t e r n a t i v e  w ay s  o f 
m a k i n g c o p i e s  o f  s y s t em a n d u s e r f i l e s .  W h i c h m e t h o d o r  
m e t h o d s  yo u c h o o s e  w i l l  d e p e n d  o n  h ow o f t e n t h e  c o n t e n t s  o f  
yo u r  d i s k s  c h a n g e  s i g n i f i c a n t l y  a n d  t h e  t o t a l  s i z e o f  y o u r  
sy s t em .  T h e f o l l o w i n g  p r o c e d u r e s  a r e  d i s c u s s e d i n  t h i s  
c h a p t e r . 

f o rm a t t i n g  a n d  c o py i n g  d i s k s  w i t h  t h e  
s t a n d a l o n e  d i s k u t i l p r o g r am 

u s i n g t h e  t a r p r o g r am t o  c o py t h e  c o n t e n t s  
o f  a f i l e  s y s t em 

u s i n g  t h e  s y s a d m i n p r o g r am t o  s i m p l i fy 
b a c k u p  a n d  r e s t o r e  f u n c t i o n s  
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8 . 1  F o r m a t t i n g F l o p py � i s k s  

Y o u  m u s t  f o r m a t  a n d  c o py f l o p py d i s k s  w i t h  t h e  s a m e  
s t a n d a l o n e  d i s k u t i l p r o g r am w h i c h y o u  u s e d t o  i n s t a l l 
TR S - X E N I X  o n  t h e  h a r d  d i s k . T h e r e f o r e ,  i t  i s  n e c e s s a r y  t o  
b r i n g  y o u r  T R S - X E N I X  s y s t em d o w n  b y  l o g g i n g  i n  a s  r o o t  a n d  
t y p i n g  

s h u t d o w n  < E N T E R >  

O f  c o u r s e ,  y o u  w i l l  w a n t  t o  m 1 n 1 m 1 z e  t h e  n e e d f o r 
s h u t t i n g  d o w n  t h e  s y s t em , e s p e c i a l l y  i f  y o u  h a v e  s e v e r a l  
u s e r s . T h e s y s t em m a n a g e r  s h o u l d  p l a n  t o  f o r m a t  s p a r e  
f l o p p i e s  i n  a d v a n c e  a n d  p e r h a p s  c o py d i s k s  f o r  o t h e r  u s e r s  
w h e n  t h e  s y s t em i s  n o t  i n  u s e .  

N o t e : E v e ry f l o p py d i s k y o u  f o r m a t  o r  c o py 
m u s t  h a v e  a w r i t e - e n a b l e  t a b . 

Y o u  w i l l  b e  u s i n g  t h e  d i s k u t i l p r o g r a m i n  m u c h  t h e  s a m e  
w ay y o u  d i d  w h e n y o u f i r s t  i n s t a l l e d T R S - X E N I X  o n  y o u r  h a r d  
d i s k . T h e d i s k u t i l w i l l  p r om p t y o u  d u r i n g  e i t h e r  o f  t h e  
f o l l o w i n g  p r o c e d u r e s : 

f o r m a t  h a r d  ( 8  o r  1 2  m e g a b yt e )  o r  f l o p py ( s i n g l e - o r  
d o u b l e - s i d e d ) d i s k s  
c o py a s i n g l e o r  d o u b l e s i d e d  T R S - X E N I X  f l o p py d i s k  

H e r e  i s  w h a t  y o u  w o u l d  s e e o n  y o u r  s c r e e n  d u r i n g  a s am p l e 
d i s k u t i l r u n  t o  f o r m a t  f l o p py d i s k s : 

T R S - X E N I X  B o o t  
: d i s k u t i l < E N T E R >  

C o p y  o r  f o r m a t  ( c  o r  f )  ? f < E N T E R >  ( f o r m a t ) 

H a r d  o r  f l o p py d i s k  ( h  o r  f )  ? f < E N T E R >  ( f l o p py )  

F l o p py d r i v e  n u m b e r  ( 0  . . 3 )  ? � < E N T E R >  ( D r i v e � )  
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T R S - X E N I X  f o r m a t , I B M s i n g l e - d e n s i ty  
o r  I B M d o u b l e - d e n s i ty f o r m a t  ( x  or  I ) ?  x < E N T E R >  

( t r s - x e n i x ) 

A b o u t  t o  f o r m a t  f l o p p y d i s k  i n  T R S - X E N I X  f o r m a t . 
I n s e r t  d i s k i n  d r i v e  0 .  
ty p e  < E N T E R >  t o  p r o c e e d  o r  < B R E A K > t o  a b o r t : < E N T E R >  

T h i s  w i l l  t a k e  a b o u t  7 7  s e c o n d s . 

P r e s s  < E N T E R >  a n d  t h e  f o r m a t t i n g  w i l l  b e g i n .  T h e c y l i n d e r  
a n d  s i d e n u m b e r s  a r e  d i s p l a y e d  w h i l e  t h e  f o r m a t t i n g i s  i n  
p r o g r e s s . I f  t h e  d i s k  i s  d e f e c t i v e ,  y o u  w i l l  s e e t h e  
m e s s a g e :  

** F o r m a t  v e r i f y f a i l e d * * 

T h e  l o c a t i o n o f  t h e  b a d s p o t  o n  t h e  f l o p py d i s k  w i l l  b e  
g i v e n , f o l l o w e d  b y  t h e  m e s s a g e :  

D i s k  i s  u n u s a b l e .  

I f  y o u a t t em p t  t o  f o r m a t  a f l o p p y w h i c h a l r e a d y  h a s d a t a  o n  
i t ,  y o u  w i l l  s e e  t h e  m e s s a g e : 

** D e s t i n a t i o n d i s k i s  n o t  b l a n k * * 
A n y  d a t a  o n  i t  w i l l  n ow b e  l o s t  i f  y o u  p r o c e e d . 
Ty p e  < E N T E R >  t o  p r o c e e d  o r  < B R E AK >  t o  a b o r t :  < E N T E R >  

F l o p py d i s k  i n  d r i v e 0 s u c c e s s f u l l y f o r m a t t e d . 

A t  t h i s p o i n t  y o u w i l l  b e  g i v e n  t h e  o p p o r t u n i ty  t o  r e p e a t  
t h e  f o r m a t t i n g  p r o c e s s  o n  a n o t h e r f l o p p y .  Ty p e  < B R E AK >  i f  
y o u h a v e  n o  m o r e  f l o p p i e s t o  f o r m a t , t h e n  p r e s s  R E S E T  t o  
e x i t  f r o m d i s k u t i l .  

I B M �  i s  a t r a d em a r k o f  I n t e r n a t i o n a l  B u s i n e s s  M a c h i n e s , 
I n c . 
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8 . 2  C o py i n g  F l o p py D i s k s  

T h e p r o c e d u r e  f o r  c o py i n g  d a t a  f r o m o n e  f l o p p y d i s k  t o  
a n o t h e r  w i t h  t h e  d i s k u t i l p r o g r a m i s  q u i t e  s i m i l a r .  
D i s k  u t i  1 w i 1 1  ... a ��m t �J..YJ.J:l,J;:,W41-W k s b e f o r e  i t  c o p i e s  
q ,�ta . .  to .. �J� .. h�ern . r y o u  e n t e r  d i s k u t f l ,  s fm'p'rf-Ty·�·,·-tt:r·-
f o r  c o py i n s t e a d  o f  < f >  f o r  f o r m a t . Y o u  w i l l  b e  a s k e d f o r  
t h e  n u m b e r  o f  t h e  11 S o u r c e 11 a n d  1 1 d e s t i n a t i o n 11 d r i v e s : 

So u r c e  d r i v e  n u m b e r  OL .  3 ) ? 
D e s t i n a t i o n  d r i v e  n u m b e r  ( 0  • •  ) ?  

T h e  11 s o u r c e "  i s  t h e  d r i v e  t h a t c o n t a i n s t h e  f l o p p y d i s k t o  
b e  c o p i e d . T h e 1 1 d e s t i n a t i o n •• i s  t h e  d r i v e  c o n t a i n i n g  t h e  
d i s k  w h e r e  t h e  i n f o r m a t i o n s  i s  b e i n g  c o p i e d t o . R e s p o n d  
w i t h  t h e  c o r r e c t  d r i v e  n u m b e r s . 

T h e n e x t  m e s s a g e  p r o v i d e s  y o u w i t h  m o r e  d i r e c t i o n s . 

I n s e r t  s o u r c e  d i s k  i n  d r i v e  0 .  
I n s e r t  d e s t i n a t i o n  d i s k i n  d r i v e  1 .  
Ty p e  < E N T E R >  t o  p r o c e e d  o r  < b r e a k > t o  a b o r t . 

I f  y o u a r e  c o py i n g  t o  a d i s k  w h i c h i s  a l r e a d y  f o r m a t t e d  o r  
c o n t a i n s  o t h e r  d a t a ,  y o u  r e c e i v e a w a r n i n g  m e s s a g e : 

* * D e s t i n a t i o n d i s k i s  n o t  b l a n k * * 
A n y  d a t a  o n  i t  n o w  w i l l  b e  l o s t  i f  y o u  p r o c e e d . 

Y o u  w i l l  s e e  t h e  n u m b e r  o f  c y l i n d e r s  a n d  s i d e s c h a n g e  a s  t h e  
c o py i n g  t a k e s  p l a c e . W h e n  t h e  c o py i s  f i n i s h e d y o u  w i l l  
s e e  t h e  m e s s a g e :  

D i s k  c o py a n d  v e r i f y  c o m p l e t e  

8 . 3  W h e n  t o  M a k e  B a c k u p s : D a i l y  a n d  P e r i o d i c B a c k u p s  

T h e s y s a d m i n p r o g r a m a l l o w s  y o u  t o  p e r f o r m  t w o  l e v e l s o f  
b a c k u p . F o r  s i m p l i c i t y ,  t h e s e  a r e  c a l l e d 11 d a i l y 11 a n d  
11 p e r i o d i c . 11 A l t h o u g h  a s u g g e s t e d s c h e d u l e  m i g h t  i n c l u d e  a 
11 d a i l y 11 b a c k u p  e v e ry d a y a n d  a 11 p e r i o d i c 11 b a c k u p  o n c e  a 
w e e k , y o u  s h o u l d  d e c i d e w h a t i s  a p p r o p r i a t e  f o r  y o u r  s y s t e m .  
T h i s n o r m a l l y  d e p e n d s  o n  h o w h e a v i l y  t h e  s y s t e m i s  u s e d , a n d  
h o w  o f t e n  t h e  m a j o r i t y o f  f i l e s a r e  c h a n g e d . A p e r i o d i c  
b a c k u p  s h o u l d  b e  d o n e  a t  l e a s t  o n c e  a m o n t h . 
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I t  i s  p r o b a b l y  a g o o d  i d e a  t o  k e e p  o t h e r  u s e r s  o f f  t h e  
s y s t em w h i l e  y o u a r e  d o i n g  b a c k u p s , i f  t h i s i s  a t  a l l 
p o s s i b l e .  A t  t h e  v e r y  l e a s t , t h e r e  s h o u l d b e  l i t t l e o r  n o  
a c t i v i t y o n  t h e  s y s t e m - - t o  a v o i d c h a n g e s  t o  a f i l e  w h i l e  
i t  i s  b e i n g  c o p i e d . N e e d l e s s  t o  s a y ,  b a c k u p s s h o u l d  b e  
s c h e d u l e d s o  t h a t t h e y h a v e  t h e  l e a s t  p o s s i b l e i m p a c t  o n  
u s e r s . 

W h e n  y o u  d o  a f u l l b a c k u p  y o u  a r e  c o p y i n g  t h e  e n t i r e  r o o t  
f i l e  s y s t em t o  f l o p p y d i s k s . S i n c e a r e l a t i v e l y s m a l �  
n u m b e r  o f  t h e  f i l e s i n  a f i l e  s y s t e m c h a n g e f r e q u e n t l y ,  
h o w e v e r , i t  i s  p o s s i b l e  t o  s u p p l em e n t  y o u r  p e r i o d i c  b a c k u p s 
w i t h  " d a i l y "  b a c k u p s . T h e d a i l y  b a c k u p  i s  i n c r e m e n t a l ; t h a t  
i s ,  i t  o n l y  m a k e s  a c o p y o f  t h o s e  f i l e s w h i c h h a v e  c h a n g e d  
s i n c e  t h e  l a s t  p e r i o d i c b a c k u p .  

8 . 4 A r c h i v i n g a n d  T a k i n g C a r e  o f  Y o u r  D i s k s  

Y o u  w i l l  r a p i d l y  a c c u m u l a t e  a g r e a t  n u m b e r  o f  f l o p p y d i s k s .  
T h e s e  w i l l  i n c l u d e :  

T R S - X E N I X  d i s t r i b u t i o n  d i s k s  

a p p l i c a t i o n p a c k a g e s  

u s e r f i l e  s y s t e m s  

b a c k u p s  

E a c h  f u l l ,  o r  " p e r i o d i c , "  b a c k u p  o f  t h e  T R S - X E N I X  s y s t e m m ay 
r e q u i r e a l a r g e  n u m b e r  o f  f l o p py d i s k s  ( e . g .  s e v e n  o r  e i g h t  
d o u b l e - s i d e d d i s k s  t o  b a c k u p  a T R S - X E N I X  s y s t e m w i t h  a n  
e i g h t  m e g a b y t e  h a r d  d i s k ) . Y o u  m u s t  h a v e  e n o u g h  d i s k s  o n  
h a n d  t o  k e e p  t h e  b a c k u p  d i s k s  i n  r e s e r v e  f o r  s e v e r a l  w e e k s ,  
a s  w e l l a s  k e e p i n g  s u f f i c i e n t  s p a r e s  o n  h a n d  f o r  y o u r u s e r s . 

I n  a d d i t i o n ,  y o u  s h o u l d  d e v e l o p  a s i m p l e b u t  l o g i c a l  m e t h o d 
f o r  o r g a n i z i n g ,  l a b e l i n g ,  a n d  s t o r i n g  y o u r  d i s k s . S i n c e  
yo u r  f l o p p y d i s k s  w i l l  c o n t a i n v a l u a b l e ,  a n d  i n  s o m e  c a s e s , 
i r r e p l a c e a b l e  d a t a ,  a h i g h  p r i o r i t y s h o u l d  b e  g i v e n  t o  
s a f e t y a n d  s e c u r i t y .  Y o u  s h o u l d  c o n s i d e r  d e s i g n a t i n g  a n  
o f f - s i t e  s t o r a g e  a r e a  i n  w h i c h t o  k e e p  a l t e r n a t e  b a c k u p s , t o  
e n a b l e  r e c o v e r y f r o m a d i s a s t e r  w h i c h  d a m a g e s  y o u r  c o m p u t e r  
a r e a . 
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Y o u  s h o u l d  d e v e l o p  a c o n s i s t e n t p o l i cy f o r  s a v i n g  y o u r  
b a c k u p s ; r e s i s t  t h e  t em p t a t i o n t o  i mm e d i a t e l y  r e u s e  t h e  
b a c k u p  d i s k s .  A n t i c i p a t e  t h a t  u s e r s  w i l l  o c c a s i o n a l l y  a s k  
f o r  t h e  r e s t o r a t i o n o f  r e l a t i v e l y  o l d  f i l e s .  O n e a p p r o a c h  
i s  t o  s a v e  t h e  f u l l  o r  11 p e r i o d i c 11 b a c k u p  f o r  a n  i n d e f i n i t e 
p e r i o d a f t e r  t h ey a r e  m a d e ,  a n d  t h e  i n c r em e n t a l  b a c k u p s f o r  
a t  l e a s t  t w o  w e e k s .  Y o u  c a n  e a s i l y  r o t a t e  t h e s e  d i s k s  b a c k  
i n t o  u s e  f o r  n e w b a c k u p s . 

8 . 5  U s i n g t h e  t a r  C omm a n d  

Th e t a r  p r o g r a m  i s  a c o n v e n i e n t  w a y t o  c o py a s m a l l n u m b e r  
o f  f i l e s o r  d i r e c t o r i e s t o  f l o p py d i s k s . To  u s e  t a r , m a k e  
s u r e  y o u  a r e  l o g g e d  i n  a s  r o o t , i n s e r t  a f o r m a t t e d  f l o p p y  
d i s k  i n  a f l o p py d r i v e ,  a n d  t y p e  t h e  c o m m a n d  i n  t h e  
f o l l o w i n g  f o r m : 

t a r  c v f / d e v / r f d 0 f i l e l f i l e 2 f i l e 3 < E N T E R >  ( D r i v e  0 )  

o r : 

t a r  c v f / d e v / r f d l d i r l d i r 2 d i r 3 < E N T E R >  ( D r i v e 1 )  

N o t e  t h a t y o u  n e e d  n o t  u s e  e i t h e r  m k f s  o r  t h e  m o u n t  
c o m m a n d  t o  c o py t o  t h i s  d i s k .  I f  y o u  a r e  c o py i n g  
d i r e c t o r i e s ,  t h e  w h o l e  d i r e c t o r y t r e e  s t a r t i n g  f r o m t h e  
d i r e c t o r y  o r  d i r e c t o r i e s y o u  n a m e  w i l l  b e  c o p i e d .  To  g e t  
yo u r  c o p i e s  b a c k , p o s i t i o n y o u r s e l f i n  t h e  d i r e c t o r y i n  
w h i c h y o u  n e e d  t o  c o p y t h e  f i l e s o r  d i r e c t o r i e s a n d  t y p e : 

t a r x v f / d e v / r f d 0  < E N T E R >  ( D r i v e 0 )  

8 . 6  U s i n g  t h e  Sy s a d m i n P r o g r am 

Th e s y s a d m i n p r o g r am w i l l  w o r k  o n  a n y  h a r d  d i s k T R S - X E N I X  
sy s t em . L o g g e d  i n  a s  r o o t , t y p e  t h e  c o m m a n d : 

/ e t c / s y s a d m i n  < E N T E R >  

S y s a d m i n i s  a s c r i p t  f o r  p e r f o r m i n g  f i l e  s y s t e m b a c k u p s  
a n d  f o r  r e s t o r i n g  f i l e s f r o m b a c k u p  d i s k s . I t  c a n  d o  e i t h e r  
a 11 d a i l y 1 1 b a c k u p  o r  1 1 p e r i o d i c 11 f u l l  b a c k u p .  
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I t  a l s o  h a s a n  o p t i o n t o  p r o v i d e a l i s t i n g  o f  t h e  f i l e s 
b a c k e d  u p ,  a n d  a f a c i l i t y f o r  r e s t o r i n g  i n d i v i d u a l  f i l e s 
f r o m b a c k u p  d i s k s . 

S y s a d m i n w i l l  w o r k  w i t h  T R S - X E N I X  f o r m a t t e d  d i s k s ,  e i t h e r  
s i n g l e - o r  d o u b l e - s i d e d . B y  d e f a u l t ,  i t  b a c k s u p  t h e  r o o t  
f i l e  s y s t e m . T h e s c r i p t  c a n  a l s o  b e  e d i t e d  t o  b a c k u p ---

a d d i t i o n a l  f i l e  s y s t em s , i f  r e q u i r e d . O p t i o n a l l y ,  y o u  c a n  
l i s t t h e  n a m e s  o f  t h e  f i l e s w h i c h  h a v e  b e e n  b a c k e d u p  a n d  
s t o r e  t h e m i n  a f i l e  c a l l e d / t m p / b a c k u p .  l i s t .  

8 . 6 . 1  H o w  t o  D o  a B a c k u p  W i t h  Sy s a d m i n 

I f  y o u a r e  d o i n g  e i t h e r  a d a i l y  o r  p e r i o d i c b a c k u p ,  f i r s t  b e  
s u r e  t h a t y o u  a r e  l o g g e d  i n  a s  r o o t . B e  s u r e  y o u h a v e  o n  
h a n d  a s u f f i c i e n t  n u m b e r  o f  b l a n k , o r  r e u s a b l e ,  f o r m a t t e d  
f l o p py d i s k s  w i t h  w r i t e - e n a b l e t a b s . I n  r e s p o n s e  t o  t h e  
p r o m p t , t y p e : 

/ e t c / s y s a d m i n  < E N T E R >  

T h e  s y s a d m i n  p r o g r am w i  1 1  p r o d u c e  a m e n u  o f  11 f i  1 e Sy s t e m 
M a i n t e n a n c e 11 t a s k s  f o r  y o u : 

F i l e  Sy s t em  M a i n t e n a n c e  

Ty p e  1 t o  d o  d a i l y  b a c k u p  
2 t o  d o  a p e r i o d i c b a c k u p  
3 t o  g e t  a d u m p  l i s t i n g  
4 t o  r e s t o r e  a f i l e  
5 t o  q u i t  

An s w e r w i t h  a < 1 >  o r  < 2 >  d e p e n d i n g  o n  t h e  t y p e  o f  b a c k u p  y o u 
w a n t .  Y o u  a r e  a s k e d  t o  i n d i c a t e  w h e t h e r  y o u  a r e  u s i n g 
s i n g l e - o r  d o u b l e - s i d e d  d i s k s . 

T h e n  i n s e r t  a f o r m a t t e d  d i s k i n  d r i v e � a n d  p r e s s  < E N T E R > . 
T h e s y s t e m w i l l  r e s p o n d  w i t h  t h e  c u r r e n t d a t e , f o l l o w e d  by 
t h e  d a t e  o f  t h e  l a s t  s y s t e m d u m p . 

N o t e : I f  t h e  s y s t em h a s n e v e r b e e n  b a c k e d 
u p ,  y o u  w i l l  s e e  t h e  p h a s e  11 t h e  e p o c h ; 11 i n  
t h i s  c a s e , e v e r y t h i n g  o n  y o u r  T R S - X E N I X  
sy s t em w i l l  b e  b a c k e d u p ,  e v e n  i f  y o u  c h o s e 
t h e  11 d a i  l y  b a c k u p 11 ( n u m b e r  1 )  f r o m  t h e  
s y s a d m i n m e n u .  
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A s  t h e  b a c k u p  p r o c e e d s , a s e r i e s o f  m e s s a g e s  w i l l  c o m e  t o  
yo u r  t e r m i n a l . T h e o n l y  o n e  t h a t n e e d c o n c e r n  y o u  i s  t h e  
i n s t r u c t i o n t o  11 C h a n g e  v o l u m e s . 11 W h e n  y o u  s e e  t h i s m e s s a g e , 
r em o v e  t h e  d i s k  p r e s e n t l y  i n  t h e  d r i v e  a n d  r e p l a c e  w i t h  
a n o t h e r . Y o u  s h o u l d n u m b e r  y o u r  d i s k s  d u r i n g  t h i s 
p r o c e d u r e  ( b a c k u p  d i s k #1 , b a c k u p  d i s k #2 , e t c ) . 

P r e s s  < E N T E R >  a f t e r  n e w d i s k  h a s  b e e n  i n s e r t e d . Y o u  w i l l  
p r o b a b l y  n e e d  t o  r e p e a t t h i s  p r o c e s s s e v e r a l  t i m e s  b e f o r e  
t h e  b a c k u p  i s  c o m p l e t e .  D o  N O T r e m o v e  a n y  d i s k u n t i l y o u  
s e e  t h e  11 c h a n g e v o l u m e s 11 i n s t r u c t i o n .  

I f  y o u  m a k e a m i s t a k e  a t  a n y t i m e i n  t h e  p r o c e s s ,  y o u  w i l l  
h a v e  t o  b e g i n t h e  b a c k u p  a g a i n .  Y o u  m a y r e c e i v e  a m e s s a g e  
1 i k e : 

d u m p : w r i t e  f a i l u r e  o n  / d e v / r f d 0 

Th i s o c c u r s  i f  y o u  a r e  u s i n g  a d i s k  w h i c h  h a s  n o t  b e e n  
c o r r e c t l y  f o r m a t t e d , o r  i f  y o u r  f l o p py d i s k d r i v e  h a s 
m a l f u n c t i o n e d  d u r i n g  t h e  b a c k u p  p r o c e s s .  Y o u  a r e  r e t u r n e d  
t o  t h e  s u p e r - u s e r s y s t e m p r om p t .  Ty p e  / e t c / s y s a d m i n 
a g a i n ,  t o  r e - e n t e r  t h e  s y s a d m i n p r o g r a m . ---

8 . 6 . 2  G e t t i n g  a B a c k u p  L i s t i n g  

Y o u  m a y f i n d i t  u s e f u l  t o  k e e p  a r e c o r d  o f  t h e  f i l e s y o u  
h a v e  b a c k e d u p .  T o  d o  t h i s ,  r e t u r n  t o  t h e  s y s a d m i n 
p r o g r am a f t e r  t h e  d a i l y  o r  p e r i o d i c  b a c k u p  a n d  t y p e  < 3 >  t o  
r e c e i v e  a b a c k u p  l i s t i n g .  Y o u  a r e  p r om p t e d  t o  r e - i n s e r t  t h e  
b a c k u p  d i s k s  i n  t h e  s a m e  o r d e r t h a t  t h e y w e r e  d u r i n g  t h e  
b a c k u p . Sy s a d m i n w i l l  r e a d  t h e  f i l e  n a m e s  o f f  t h e  b a c k u p  
d i s k s  a n d  p l a c e  t h em i n  t h e  f i l e  / t m p / b a c k u p .  l i s t .  
Y o u  s h o u l d b e  a b l e  t o  p r i n t t h i s  l i s t o n  y o u r-prin t e r . 
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8 . 6 . 3  R e s t o r i n g  a F i l e  

I f  y o u  n e e d  t o  r e s t o r e  a f i l e  f r om a b a c k u p , e n t e r  
s y s a d m i n a n d  s e l e c t  o p t i o n  < 4 > .  U n l e s s  y o u  h a v e  
e x p e r i e n c e d a w i d e s p r e a d d i s a s t e r , y o u  s h o u l d  r e s t o r e  f i l e s 
o n e a t  a t i m e .  W h e n  y o u  r e s t o r e  a T R S - X E N I X  f i l e , i t  i s  
a s s i g n e d a n u m b e r  r a t h e r t h a n  i t s o r i g i n a l  n am e . T h i s  
n u m b e r  i s  u n i q u e t o  a s i n g l e T R S - X E N I X  f i l e . 

T h e  s y s a d m i n p r o g r am c a n n o t  r e c o g n i z e  t h e  d i f f e r e n c e  
b e t w e e n  f i l e s o f  t h e  s a m e  n a m e  i n  d i f f e r e n t d i r e c t o r i e s 
b e c a u s e  i t  d o e s  n o t  k n o w a b o u t  p a t h n am e s . T h e f i l e  y o u  
r e s t o r e  i s  p l a c e d  i n  y o u r  c u r r e n t  w o r k i n g  d i r e c t o r y , a n d  s o  
t o  a v o i d  p o s s i b l e c o n f u s i o n ,  r e n a m e  i t  t o  i t s o r i g i n a l  n a m e  
a n d  m o v e  i t  b a c k  t o  i t s c o r r e c t  p o s i t i o n i n  t h e  d i r e c t o r y  
h i e r a r c h y  ( u s i n g  t h e  m v  c o m m a n d ) .  
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C H A P T E R 9 

T R S - X E N I X Sy s t e m  S e c u r i ty 

A l t h o u g h  s e c u r i t y i s  m o r e  o f  a n  i s s u e  o n  l a r g e r s y s t em s , 
e v e r y s y s t e m m a n a g e r  m u s t  t a k e  i n t o c o n s i d e r a t i o n  t h e  
p r o t e c t i o n  o f  d a t a  a n d  p r o g r am s  f r om u n a u t h o r i z e d  a c c e s s .  
T h i s c o n c e r n  m ay b e  p r e s e n t w h e t h e r  y o u  h a v e  t w o  o r  t e n  
r e g u l a r u s e r s , b u t  e v e n  i f  y o u  h a v e  o n l y  o n e  t e r m i n a l  
a t t a c h e d  t o  y o u r  s y s t em , y o u  m a y h a v e  d i f f e r e n t  u s e r s  
a u t h o r i z e d  t o  a c c e s s  t h e  s y s t em f o r  d i f f e r e n t  t a s k s  a t  
d i f f e r e n t t i m e s . 

T h e  f i r s t  s t e p  i s  t o  u s e  T R S - X E N I X  t o o l s  t o  m a x i m u m 
a d v a n t a g e . I n t e l l i g e n t  d e c i s i o n s  a b o u t  t h e  f o l l o w i n g  c a n  
m a k e  a b i g d i f f e r e n c e  i n  o v e r a l l s y s t e m s e c u r i t y :  

t h e  e s t a b l i s h m e n t o f  u s e r a c c o u n t s  a n d  
g r o u p  I D  

i n i t i a l p a s s w o r d  s e l e c t i o n a n d  c h a n g i n g  o f  
p a s s w o r d s  

t h e  a s s i g n m e n t  o f  p e r m i s s i o n s  t o  m a x i m i z e  
f i l e  p r o t e c t i o n ,  w h i l e  s t i l l  a l l o w i n g  
c o n v e n i e n t  a c c e s s t o  u s e r f i l e s a n d  
d i r e c t o r i e s .  

I n  a d d i t i o n ,  y o u  s h o u l d  c o n s i d e r  t a k i n g  p h y s i c a l  s e c u r i ty  
p r e c a u t i o n s : 

r em o v i n g t h e  k e y f r o m t h e  h a r d  d i s k  

o r g a n i z i n g a n d  l o c k i n g  u p  f l o p p i e s  

m a k i n g s u r e  a l l yo u r  u s e r s  l o g o u t  w h e n  t h e y 
a r e  f i n i s h e d  w o r k i n g 

p r o t e c t i n g t h e  w o r k a r e a  f r o m i n t r u s i o n 

p r o t e c t i n g t h e  c o m p u t e r  a n d  d i s k s  f r o m 
p h y s i c a l  d a m a g e t h r o u g h  e x p o s u r e  t o  c i g a r e t t e  
s m o k e , s p i l l e d d r i n k s ,  o r  t h e  u s e o f  b a l l 
p o i n t p e n s t o  m a k e n o t a t i o n s  o n  d i s k  l a b e l s ,  
e t c . 
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k e e p i n g  s o m e  b a c k u p s  o f f - s i t e ,  i n  c a s e  o f  
d i s a s t e r i n  t h e  c o m p u t e r  a r e a . 

O n c e  a g a i n ,  b e  s u r e  t h a t y o u  l i m i t t h e  u s e  o f  t h e  s u p e r - u s e r 
l o g i n ,  t o  m i n i m i z e t h e  r i s k o f  a c c i d e n t a l l y  d a m a g i n g  s y s t e m 
f i l e s a n d  p r o g r am s . 

9 . 1 P r o t e c t i o n  a n d  P e r m i s s i o n 

W h e n  c o n s i d e r i n g  t h e  a s s i g n m e n t  o f  p e r m i s s i o n s , n o t e  t h e  
s p e c i a l c a s e  o f  a c c e s s  p e r m i s s i o n  f o r  d i r e c t o r i e s .  R em e m b e r  
t h a t  t h e e x e c u t e - p e r m i s s i o n b i t f o r  d i r e c t o r i e s g r a n t s  
p e r m i s s i o n t o  s e a r c h t h e  d i r e c t o r y f o r  a g i v e n  f i l e  d u r i n g  
t h e  s c a n n i n g o f  a p a t h n a m e . 

I f  a u s e r h a s  e x e c u t e  p e r m i s s i o n , b u t  n o t  r e a d p e r m i s s i o n ,  
t o  a g i v e n  d i r e c t o r y , h e  m a y a c c e s s f i l e s i n  t h a t  d i r e c t o r y ,  
e v e n t h o u g h  h e  i s  u n a b l e  t o  r e a d t h e  c o n t e n t s  o f  t h e  
d i r e c t o r y . W r i t e p e r m i s s i o n o f  a d i r e c t o r y m e a n s t h a t t h e  
u s e r  m ay c r e a t e  a n d  d e l e t e f i l e s i n  t h a t  d i r e c t o r y . 

Th e c a p a c i t y o f  t h e  " s u p e r - u s e r "  t o  r e a d  a n d  w r i t e  t o  a n y  
f i l e  i n  a n y d i r e c t o r y ,  a n d  c h a n g e a n y  p e r m i s s i o n s e t t i n g s 
c a n  p r e s e n t s e r i o u s  s e c u r i ty p r o b l e m s . Th e r o o t  p a s s w o r d  
c a n  o n l y  b e  g i v e n  t o  i n d i v i d u a l s w h o  a r e  a u t h o r i z e d  t o  r e a d  
a n d  c h a n g e a n y f i l e  i n  t h e  s y s t e m . A l s o , t h e  u s e  o f  t h e  
r o o t  l o g i n s h o u l d  b e  s e v e r e l y  r e s t r i c t e d  b e c a u s e  o f  
p o t e n t i a l  d a m a g e  t o  t h e  s y s t e m .  E v e n  t h e  s y s t e m m a n a g e r 
m u s t  b e  e x t r e m e l y  c a u t i o u s  a b o u t  o p e r a t i o n s  u n d e r t a k e n  w h i l e  
l o g g e d  i n  a s  r o o t . 

N e e d l e s s  t o  s a y ,  t h e  s y s t e m m a n a g e r  m u s t  b e  c a r e f u l  t o  
a s s i g n t h e  c o r r e c t  p r o t e c t i o n  t o  t h e  f i l e s u n d e r  t h e i r 
c o n t r o l . I n  p a r t i c u l a r ,  i t  i s  n e c e s s a r y t h a t s p e c i a l  d e v i c e 
f i l e s b e  p r o t e c t e d  f r o m w r i t i n g ,  a n d  p r o b a b l y  r e a d i n g ,  by 
o r d i n a ry u s e r s  w h e n  s e n s i t i v e f i l e s b e l o n g i n g  t o  o t h e r u s e r s  
a r e  s t o r e d  o n  t h e  s y s t e m . 

N o t e : P r o g r a m s  c a n b e  w r i t t e n  t o  e x a m i n e  a n d  c h a n g e 
f i l e s by  a c c e s s i n g  t h e  d e v i c e  o n  w h i c h t h e  f i l e s a r e  
r e s i d e n t . 
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9 . 2  P a s s w o r d  S e c u r i ty 

Y o u  s h o u l d  d i s c o u r a g e  u s e r s  f r om c h o o s i n g  p a s s w o r d s  t h a t a r e  
e a s i l y  r e m e m b e r e d , a n d  h e n c e r e a d i l y  g u e s s e d : t h e s e  t e n d  t o  
b e  s h o r t ,  f r o m a l i m i t e d  a l p h a b e t , o f t e n  f o u n d  i n  t h e  
d i r e c t o r y , a n d  f r e q u e n t l y s o m e t h i n g  o b v i o u s l i k e t h e  u s e r ' s  
o w n  n i c k n a m e  o r  l i c e n s e  p l a t e  n u m b e r . T h ey s h o u l d  b e  
r em i n d e d  t h a t t h i s d e f e a t s  t h e  i d e a  o f  h a v i n g  p a s s w o r d s . 

P a s s w o r d s  s h o u l d  b e  a t  l e a s t  s i x c h a r a c t e r s  l o n g  a n d  
r a n d o m l y c h o s e n f r o m a n  a l p h a b e t  w h i c h i n c l u d e s  d i g i t s a n d  
s p e c i a l  c h a r a c t e r s . 

9 . 3  R e s t a t i n g  t h e  O b v i o u s  

T h e  m o s t  o b v i o u s  b u t  o f t e n  n e g l e c t e d  s e c u r i t y  p r o b l em 
r e s u l t s f r o m u s e r s  f a i l i n g t o  l o g o u t  o f  t h e  s y s t e m w h e n  
t h ey f i n i s h t h e i r w o r k , l e a v i n g  a l l t h e  f i l e s t o  w h i c h  t h e y 
h a v e  a c c e s s  v u l n e r a b l e  t o  u n a u t h o r i z e d  u s e .  I n e x p e r i e n c e d 
u s e r s  s h o u l d b e  r e p e a t e d e d l y  r e m i n d e d  t o  l o g o u t . 

R e s t r i c t i n g  a c c e s s t o  t h e  w o r k a r e a ,  l o c k i n g u p  a r c h i v e s o f  
f l o p p y - b a s e d d a t a  a n d  p r o g r a m s , a n d  r em o v i n g t h e  k e y t o  t h e  
h a r d  d i s k  a r e  s i m p l e p r o t e c t i v e  m e a s u r e s  t h a t c a n  b e  t a k e n 
i f  a h i g h l e v e l  o f  s e c u r i t y i s  r e q u i r e d . 
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C H A P T E R  1� 

T r o u b l e s h o o t i n g  

I f  y o u  f o l l o w t h e  i n s t r u c t i o n s  i n  t h i s o p e r a t i o n s  g u i d e  
c a r e f u l l y ,  y o u  w i l l  h a v e  f e w p r o b l e m s  w i t h  y o u r  T R S - X E N I X  
sy s t em .  H o w e v e r , s o m e  d i f f i c u l t i e s a r e  i n e v i t a b l e w i t h  a n y  
c o m p u t e r  s y s t em . I n c l u d e d  h e r e  i s  a d i s c u s s i o n o f  h o w t o  
d e a l  w i t h  s o m e  c o m m o n  s y s t e m p r o b l e m s . 

1 0 . 1  J am m e d  L i n e  P r i n t e r  

Y o u  w i l l  n e e d  t o  b e  s u p e r - u s e r t o  c a r r y o u t  t h e s e  
i n s t r u c t i o n s .  C h e c k  t o  s e e w h i c h p r o c e s s  11 0 W n S 11 t h e  l i n e 
p r i n t e r  w i t h  t h e  p s  - a c o mm a n d . R e m o v e i t  w i t h  t h e  k i l l  
c o m m a n d . R em o v e  t h e  f i l e  / u s r / s p o o l / l p d / l o c k  a n d  
q u e u e  a n o t h e r  p r i n t j o b , b y-ryp i n g :  --- ----

p s  - a l x ( s e a r c h  t h e  o u t p u t  f o r  t h e  r i g h t  p r o c e s s ) .  
k i l l  - 9  [ p r o c e s s  i d  n u m b e r ] 
c d  / u s r / s p o o l / l p d 
r m  - f 1 o c k 
p r  f i l e l l p r &  

1 0 . 2  F o r g o t t e n P a s s w o r d  

Th e s y s t em m a n a g e r - - o r  s o m e o n e  w h o  h a s t h e  a u t h o r i t y t o  
l o g  i n  a s  s u p e r - u s e r - - m u s t  c r e a t e  a n e w p a s s w o r d : 

p a s s w d  j o e b  < E N T E R >  
N ew p a s s w d : 
R e e n t e r  p a s s w d : 

T h i s w i l l  g i v e  a u s e r  c a l l e d 11 J o e b 11 a n e w p a s s w o r d . 

1 0 . 3  Sy s t em i s  O u t  o f  S p a c e  

T h i s  r e q u i r e s  s o m e  w o r k . W h e n  t h e r e  i s  n o  f r e e  s p a c e  l e f t  
o n  t h e  d e s i g n a t e d  f i l e  s y s t e m u s e  t h e  s y s t em m a i n t e n a n c e  
t o o l s d e s c r i b e d  i n  C h a p t e r  S i x t o  f i n d  a n d  d e l e t e  u n u s e d 
f i l e s .  I f  y o u a r e  c h r o n i c a l l y  s h o r t  o f  s p a c e , r e m i n d  u s e r s  
r e g u l a r l y  t o  c l e a r  u p  t h e i r f i l e s ,  u s i n g  t h e  m e s s a g e  o f  t h e  
d a y f i l e , / e t c / m o t d . 
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1 0 . 4  S y s t em F i l e s D am a g e d  

Y o u  m u s t  b e  i n  " s y s t e m m a i n t e n a n c e " ( s i n g l e - u s e r ) m o d e  t o  d o  
t h e  f o l l o w i n g .  T h a t  i s ,  w h e n  y o u b o o t , i n s t e a d  o f  t y p i n g  
< C T R L > < D > ,  t y p e  i n  t h e  r o o t  p a s s w o r d . F o l l o w t h e  n o r m a l 
p r o c e d u r e  f o r  r e s t o r i n g f i l e s ;  i n  t h i s c a s e ,  t h e  m o u n t  
p r e f i x  i s / .  S o  i f  / e t c / p a s s w d  i s  l o s t  o r  d a m a g e d , i t  
i s  c a n  b e  r e c o v e r e d  by-us i n g  t h e  f o l l o w i n g :  

r e s t o r e  x f  / d e v / r f d 0  / e t c / p a s s w d  

I n  t h i s e x a m p l e , t h e  / e t c / p a s s w d  f i l e  i s  r e s t o r e d  f r o m t h e  
d i s k  i n  f l o p py d i s k d r i v e  0 .  

1 0 . 5  T e r m i n a l  D i f f i c u l t i e s 

I f  y o u  u s e  t h e  < B R E A K > t o  e x i t f r o m a s c r e e n - o r i e n t e d  
p r o g r a m , t h e r e  i s  a p o s s i b i l i t y o f  l e a v i n g  t h e  t e r m i n a l  i n  a 
" n o  e c h o "  o r  " r a w "  m o d e .  T h i s  i s  v e r y c o n f u s i n g ,  b e c a u s e  
y o u c a n n o t  s e e a n y o u t p u t  t o  t h e  t e r m i n a l . T r y  t h e  
f o l l o w i n g  t o  r e s e t  t h e  t e r m i n a l : 

< C T R L > < J >  
s t t y e c h o  - r a w  < C T R L > < J >  

N o t e  t h a t  t h e  f i r s t  t i m e yo u t y p e  < C T R L > < J > ,  y o u  m a y g e t  a n  
e r r o r  m e s s a g e . J u s t  t r y i t  a - s e c o n d  t i m e .  Th e s t t y  
c o m m a n d  i s . t e r m i n a t e d  w i t h  a < C T R L > < J > ,  n o t  a n  < E N T E R > .  I f  
y o u a r e  i n  " n o  e c h o " m o d e ,  o f  c o u r s e ,  y o u  w i l l  n o t  s e e  t h e  
c o m m a n d  a s  y o u t y p e  i t .  

1 0 . 6  F o r g e t t i n g  t h e  R o o t  P a s s w o r d . 

D o n • t . T h e s y s t e m w i l l  h a v e  t o  b e  r e - i n s t a l l e d .  

1 0 . 7 R em o v i n g  a D i r e c t o ry 

W h e n  u s i n g  t h e  r m d i r c o m m a n d  t o  r em o v e  a d i r e c t o r y , y o u  
m ay g e t  a m e s s a g e  s ay i n g  t h a t t h e  d i r e c t o r y  i s  n o t  e m p t y , 
e v e n  t h o u g h  t h e  l c  c o mm a n d  d o e s  n o t  l i s t a n y  f i l e s .  
R em e m b e r  t h a t t h e r e  m ay b e  o n e  o r  m o r e  f i l e s b e g i n n i n g w i t h  
" . "  ( . p r o f i l e , f o r  e x a m p l e )  w h i c h d o  n o t  s h o w  u p  i n  l c  
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o u t p u t .  T h e c o m m a n d  r m  * w i l l  N O T d e l e t e t h e s e ;  t h e  
a s t e r i s k  ( * )  w i l l  n o t  p i c k u p  t h e s e  f i l e s .  U s e : 

l c  - a  < E N T E R >  

t o  s e e t h e s e  f i l e s a n d  t h e n , t y p e : 

r m  . *  < E N T E R >  

t o  r e m o v e  t h em .  ( N o t e  t h a t e v e r y d i r e c t o r y  a l s o  c o n t a i n s  
t w o  f i l e s c a l l e d 1 1

•
1 1  a n d  1 1  

• • 
1 1 ; y o u  c a n  n o t  r e m o v e  t h e s e , 

b u t  t h ey d o  n o t  h a v e  t o  b e  d e l e t e d  i n  o r d e r  t o  r e m o v e  t h e  
d i r e c t o r y . ) 

1 � . 8  S p e c i a l C h a r a c t e r s  i n  F i l e  N am e s  

Y o u  s h o u l d n e v e r  u s e  a n y  o f  t h e  f o l l ow i n g  s p e c i a l  c h a r a c t e r s  
i n  t h e  n am e  o f  a f i l e  o r  d i r e c t o r y : 

< > . / ? { } ' I I ;  1 - ( ) * & A $  

Th e w o r s t  c a s e  i s  b e g i n n i n g  a f i l e  n a m e  w i t h  a d a s h  ( - ) . 
Th e r m  c o m m a n d  t h i n k s  t h e  1 1 - 1 1  i s  a f l a g  a n d  r e p o r t s  a n  
e r r o r . I t  c a n b e  d i f f i c u l t t o  r e m o v e  a f i l e  w h o s e  n a m e  
c o n t a i n s  a n y o f  t h e s e  s p e c i a l  c h a r a c t e r s . I f  r m  w o n ' t  
w o r k ,  t r y r e n am i n g  t h e  f i l e  w i t h  t h e  m v  c o m m a n d , a s  i n  t h e  
f o l l o w i n g  c a s e  w h e r e  a f i l e  i s  n a m e d  - x :  

m v  - x  j u n k  < E N T E R >  

T h e n  r em o v e  j u n k . A s  a l a s t  r e s o r t , m o v e e v e r y t h i n g  e l s e  t o  
a n o t h e r  d i r e c t o r y , a n d  d o  

r m  - r f  d i r < E N T E R >  

o n  t h e  o l d d i r e c t o r y . Th e n  u s e  m v  t o  r e n a m e  t h e  t e m p o r a r y  
d i r e c t o r y  t o  t h e  o l d n a m e . D o  n o t  t r y  t o  d e l e t e  o d d l y  n am e d  
f i l e s w i t h  w i l d  c a r d  c h a r a c t e r s  l i k e a s t e r i s k  ( * )  a n d  
q u e s t i o n m ar k  ( ? )  u n l e s s  y o u  h a v e  t h o u g h t  i t  o u t  c a r e f u l l y .  
Y o u  c a n  e a s i l y  e n d  u p  d e l e t i n g e v e r y t h i n g  i n  y o u r  d i r e c t o r y . 
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1 0 . 9 R u n aw ay P r o c e s s e s  

Y o u  m a y o c c a s i o n a l l y  f i n d  y o u r s e l f c u r s e d by  11 r u n a w a y 
p r o c e s s e s 1 1 - - p r o c e s s e s t h a t y o u c a n n o t  s t o p � o r  u n w a n t e d  
o u t p u t  c o m i n g  t o  y o u r  t e r m i n a l . T r y  t h e  f o l l o w i n g � i n  t h i s  
o r d e r  o f  p r e f e r e n c e :  

1 .  

2 • 

W a i t u n t i l t h e  p r o c e s s  f i n i s h e s . 
f a r  t h e  s a f e s t  c o u r s e  o f  a c t i o n � 
p r o c e s s i s  c a u s i n g  h a r m .  

T r y  p r e s s i n g  < B R E A K > .  

T h i s  i s  b y  
u n l e s s  t h e  

3 .  A p r o c e s s  m ay p r e v e n t  y o u  f r o m a c c e s s i n g  t h e  
t e r m i n a l . ( e . g .  i t  m a y  e i t h e r  b e  r u n n i n g i n  
t h e  f o r e g r o u n d  a n d  n o t  a c c e p t i n g  i n p u t � o r  
r u n n i n g i n  t h e  b a c k g r o u n d  a n d  p r o d u c i n g  l o t s  
o f  o u t p u t  t o  t h e  s c r e e n . I n  t h i s c a s e � g o  t o  
a n o t h e r t e r m i n a l  ( i f  y o u  h a v e  o n e ) a n d  r u n  

p s  - a l < E N T E R >  

t o  d e t e rm i n e t h e  p r o c e s s  i d  ( P I D  c o l u m n ) o f  
t h e  u n w a n t e d  p r o c e s s .  T h e n  t r y t h e  
f o l l o w i n g � u n t i l t h e  p r o c e s s g o e s  a w ay . T h e  
t h i r d c o m m a n d  i s  s u r e  t o  w o r k � b u t  m a y  l e a v e  
t e m p o r a r y f i l e s i n  t h e  s y s t e m � o r  l e a v e  t h e  
t e r m i n a l  i n  a n  u n k n o w n  s t a t e . 

$ s u  r o o t  < E N T E R >  

# k i l l  - 2  [ p r o c e s s i d  n u m b e r ]  
# k i l l  - 3 [ p r o c e s s  T'd n u m b e r ]  
# k i l l - 9  [ p r o c e s s Td n u m b e r ]  

b e t w e e n  e a c h  k i l l  c o m m a n d � w a i t a f e w  s e c o n d s 
t o  s e e i f  t h e  p r o c e s s  t e r m i n a t e s � b e f o r e  
t r y i n g  t h e  n e x t  o n e . 
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4 .  I n  t h e  e v e n t t h a t a p r o g r a m p r e v e n t s  y o u f r om 
u s i n g t h e s y s t e m , a n d  y o u  d o n • t  h a v e  a n o t h e r 
t e r m i n a l  f r o m w h i c h t o  i s s u e  t h e  k i l l  
c o m m a n d , y o u m ay h a v e  t o  r e s o r t  t o  r e s e t t i n g  
t h e  m a c h i n e .  T h i s  s h o u l d o n l y  b e  d o n e  i f  
A B S O L U T E L Y  n e c e s s a r y . 

B e  s u r e  t o  w a i t a c o u p l e o f  m i n u t e s  b e f o r e  
r e s e t t i n g  t h e  s y s t e m  s o  t h e  d i s k  b u f f e r s  c a n  
b e  f l u s h e d t o  t h e  h a r d  d i s k .  Th i s  w a y  t h e  
s y s t em w i l l  b e  a s  c o n s i s t e n t  a s  p o s s i b l e w h e n 
s h u t d o w n  i n  t h i s a b n o r m a l  s t a t e  . 
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A p p e n d i x A :  T R S - X E N I X  F i l e s a n d  D i r e c t o r i e s 

I f  y o u  c o n s i d e r  c h a n g i n g ,  m o v i n g ,  o r  d e l e t i n g  a n y  T R S - X E N I X  
sy s t e m  f i l e s o r  d i r e c t o r i e s ,  i t  i s  a b s o l u t e l y  e s s e n t i a l  t h a t 
y o u r e a d t h e  f o l l o w i n g  i n f o r m a t i o n v e r y  c a r e f u l l y .  T h e r e  
a r e ,  o f  c o u r s e ,  s e v e r a l  c a s e s i n  w h i c h y o u  m i g h t  d e c i d e  t o  
m a k e t h e s e m o d i f i c a t i o n s , b u t  y o u  m u s t  p r o c e e d  v e ry 
c a u t i o u s l y :  

Y o u  m ay w i s h  t o  r e m o v e  u n u s e d c o m m a n d s  o r  
o t h e r  f i l e s f r o m a c r o w d e d  d i s k ,  t o  m a k e  r o om 
f o r  y o u r  o w n  a p p l i c a t i o n s . 

Y o u  m ay w i s h  t o  e d i t  f i l e s t o  a d a p t  t h e  
s y s t em t o  y o u r  o w n  r e q u i r em e n t s . A n  e x a m p l e 
o f  t h i s m i g h t  b e  a d d i n g  a n  e n t r y  i n  t h e  
/ e t c / t e r m c a p  f i l e , i f  y o u  a r e  u s i n g  a n  
u n u s u a l , p r e v i o u s l y  u n s u p p o r t e d  t e r m i n a l . 
S e e  A p p e n d i x  B ,  11 T h e  M u l t i - U s e r Sy s t e m  . .. 

N a t u r a l l y ,  y o u  s h o u l d  n o t  a t t e m p t  a n y  m o d i f i c a t i o n s  u n l e s s  
y o u  h a v e  d o n e  a f u l l  b a c k u p  o f  y o u r  s y s t e m . A l s o , n o t e  t h e  
l i s t o f  f i l e s i n  t h e  f o l l o w i n g  s e c t i o n .  Y o u  s h o u l d  n o t  
t o u c h  t h e s e  u n d e r  A N Y  c i r c u m s t a n c e s . T h e l o s s  o f  t h e s e  
f i l e s i s  i r r e c o v e r a b l e ; y o u  m a y  n o t  e v e n  b e  a b l e  t o  b o o t  
y o u r  s y s t e m a g a i n .  I f  a n y  e s s e n t i a l  f i l e s a r e  l o s t , y o u  
w i l l  n e e d  t o  r e c r e a t e  t h e  i n i t i a l s y s t e m f r om t h e  
d i s t r i b u t i o n  d i s k s  ( i . e .  f o l l o w i n g  t h e  i n s t a l l a t i o n 
p r o c e d u r e  d e s c r i b e d  i n  C h a p t e r  T h r e e ,  11 S t a r t i n g U p 11 ,  t h e n  
b o o t i n g  t h e  s y s t em a g a i n a n d  r e s t o r i n g  a l l y o u r  f i l e s f r om 
t h e  m o s t  r e c e n t  b a c k u p .  

A . l D o  N o t  T o u c h  

Y o u  m ay h a v e  s o m e , o r  a l l ,  o f  t h e  f o l l o w i n g  f i l e s o n  y o u r  
sy s t em .  D o  n o t r em o v e  t h em .  

/ f d b o o t  
/ x e n i x 

/ h d b o o t  
z 8 0 c t l  

/ d i s k u t i l 
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A . 2 / b i n 

Th e / b i n d i r e c t o r y c o n t a i n s  a l l e x e c u t a b l e  T R S - X E N I X  
c om m andS .  T h e f o l l o w i n g  s h o u l d  n o t  b e  r e m o v e d  f r om t h e  
d i r e c t o r y . 

b a s e n a m e  e c h o  p a s s w d  s u  
c p  e x p r  rm s y n c  
d a t e  f s c k  s h  t a r  
d u m p  l o g i n s l e e p  r e s t o r  
d u m p d i r  m v  s t t y 

O n e f i n a l  n o t e :  d o  n o t  r e m o v e  a f i l e  w i t h  t h e  p e c u l i a r n am e  
11 [ 11  f r o m t h e  / b i n d i r e c t o r y ;  i t  i s  r e q u i r e d  f o r  t h e  
o p e r a t i o n o f  s y s t em s h e l l s c r i p t s . 

A . 3  / d e v  

T h i s  d i r e c t o r y c o n t a i n s  s p e c i a l  d e v i c e f i l e s w h i c h c o n t r o l  
a c c e s s t o  p e r i p h e r a l d e v i c e s . Y o u  s h o u l d  n o t  d e l e t e  o r  
c h a n g e  a n y o f  t h em ,  s i n c e  t h ey a r e  u s e d b y  e s s e n t i a l  
T R S - X E N I X  c o m m a n d s .  

/ d e v / c o n s o l e 

/ d e v / f d 0  

/ d e v / f d l  -- --

/ d e v / h d 0  

/ d e v /.:!..B_ 
/ d e v /m e m 

/ d e v /� 

s y s t em c o n s o l e 

f l o p py d r i v e 0 

f l o p py d r i v e  1 

h a r d  d i s k 0 

l i n e p r i n t e r  

p h y s i c a l  m e m o r y  

n u l l d e v i c e ( u s e d  t o  r e d i r e c t  u n w a n t e d  
o u t p u t ) 

u n b u f f e r e d  i n t e r f a c e  t o  c o r r e s p o n d i n g  
d e v i c e  n a m e  
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/ d e v / r o o t  
-- ---

/ d e v / s w a p  

/ d e v / t ty X X  

/ d e v /!!1._ 

r o o t  f i l e  s t r u c t u r e  

sw a p  a r e a  

t e r m i n a l s 

t h e  t e r. m i n a l  y o u  a r e  u s i n g ( t h e  s y s t e m  
w i l l  s u p p l y t h e  n u m b e r ) 

P l e a s e  n o t e  t h a t y o u s h o u l d  n e v e r  r e n a m e  a n y  o f  t h e s e  
f i l e s .  T h e s y s t em r e l i e s o n  s om e  o f  t h e s e n am e s . H o w e v e r , 
y o u c a n  u s e  t h e  l n  c o mm a n d  t o  l i n k a n am e  v a r i a n t .  F o r  
e x am p l e ,  u s e  t h e  c om m a n d :  

l n  / d e v /f d 0 / d e v / f l o p py 0 

I f  y o u d o  
w i l l  h a v e  
c o mm a n d . 
f i 1 e s . 

a c c i d e n t a l l y  d e s t r oy a d e v i c e  s p e c i a l  f i l e ,  y o u 
t o  r e s t o r e  i t  f r om a b a c k u p  d o n e  w i t h  t h e  d u m p  
T h e t ar c o mm a n d  w i l l  n o t  h a n d l e  s p e c i a l  d e v i c e  

A . 4 / e t c  

T h e  / e t c  d i r e c t o r y c o n t a i n s  m i s c e l l a n e o u s  s y s t em d a t e  
f i l e s , a s w e l l a s  a d m i n i s t r a t i v e a n d  o t h e r  s y s t em p r o g r am s . 
S om e  o f  t h e s e  a r e : 

/ e t c /m t a b  

/ e t c / p a s s w d  

/ e t c / m o u n t  

/ e t c /m k f s  
-- ---

/ e t c / i n i t  

/ e t c /� 

m o u n t e d  d e v i c e  t a b l e  

p a s s w o r d  f i l e  

f o r  m o u n t i n g  a f i l e  s t r u c t u r e  

f o r  c r e a t i n g  a f i l e  s t r u c t u r e  

f i r s t  p r o c e s s a f t e r  b o o t  

b o o t u p  s h e l l s c r i p t  
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Y o u  s h o u l d  n o t  t o u c h  a n y f i l e s i n  t h e  / e t c  
d i r e c t o r y , e x c e p t  / e t c / t t y s  t o  a d d  o r  s u b t r a c t  t e r m i n a l s 
f r o m  y o u r  s y s t em , a na-/etCJt e r m c a p  t o  a d d t e r m i n a l  
t y p e s . Y o u w i l l  a l s o  w a n t  t o  e d i t / e t c / m o t d , t h e  f i l e  
c o n t a i n i n g  t h e  m e s s a g e  o f  t h e  d ay w h i c h �e n t  t o  a l l u s e r s  
w h e n  t h ey l o g i n .  

A . 5 / l i b  

I t  i s  n o t  a g o o d  i d e a  t o  d e l e t e  a ny t h i n g f r om t h i s  
d i r e c t o ry , a l t h o u g h  i t  c o n t a i n s  m o s t l y  l i b r a r i e s  f o r  t h e  C 
c o m p i l e r .  I f  y o u  a r e  u s i n g  t h e  C c o m p i l e r y o u  w i l l  n e e d  
t h em .  

A . 6 / m n t 

T h i s  i s  a n  e m p t y  d i r e c t o r y f o r  m o u n t i n g  o t h e r  f i l e  s y s t e m s . 

A . 7 / t m p  

T h i s d i r e c t o r y c o n t a i n s  t e m p o r a r y f i l e s ,  m a n y o f  w h i c h c a n  
b e  d e l e t e d  i f  y o u a r e  s h o r t  o f  d t s k  s p a c e . N a t u r a l l y ,  y o u 
s h o u l d  c h e c k  t h e s e i n d i v i d u a l l y  b e f o r e  r e m o v i n g t h em w h i l e 
p r o c e s s e s  a r e  s t i l l  r u n n i n g .  Y o u  c a n  a l s o  p u t  a c o m m a n d  i n  
/ e t c / r c  t o  d o  t h i s  a u t o m a t i c a l l y  a t  t h e  t i m e o f  e a c h  
b o o t : -

r m  - f r  / t m p  
m k d i r / t m p  
c h m o d  7 7 7  / t m p  

A . 8  / u s r  

I n  a d d i t i o n t o  a l l t h e  u s e r s ' h o m e  d i r e c t o r i e s ,  t h e  u s r  
d i r e c t o r y c o n t a i n s  t h e  f o l l ow i n g :  

C o n t a i n s  m o r e  c o m m a n d s ,  g e n e r a l l y  t h o s e 
l e s s  f r e q u e n t l y  u s e d o r  n o n - e s s e n t i a l  t o  
T R S - X E N I X  s y s t e m o p e r a t i o n  
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/ u s r / i n c l u d e  

/ u s r / l i b  

/ u s r / s p o o l  

C o n t a i n s  h e a d e r  f i l e s f o r  c o m p i l i n g C 
p r o g r a m s . C a n  b e  d e l e t e d  i f  y o u  a r e n o t  
u s i n g t h e  C c o m p i l e r .  
C o n t a i n s  m o r e  l i b r a r i e s a n d  d a t a  f i l e s 
u s e d by v a r i o u s  c o mm a n d s ;  s h o u l d  n o t  b e  
d e l e t e d . 

C o n t a i n s  v a r i o u s  s p o o l e r s  w h i c h s t o r e  
f i l e s i n  d i r e c t o r i e s  ( e . g . , 
/ u s r / s p o o l / l p d ,  e t c . ) . 

C o n t a i n s  m o r e  t em p o r a r y  f i l e s w h i c h 
m i g h t  b e  d e l e t e d . 

/ u s r / a d m / m e s s a g e s  C o n t a i n s  a r e c o r d  o f  a l l t h e  c o n s o l e  
--- --- m e s s a g e s . Ty p i c a l l y ,  t h e s e  a r e  r e p o r t s  o f  

d i s k  e r r o r s ,  a l o n g  w i t h  s o m e  r e c o r d  o f  
u s e r e r r o r s ,  s u c h  a s  11 o u t  o f  d i s k  s p a c e 11 
m e s s a g e s . T h e m e s s a g e s  a r e  u s e f u l  f o r  
d e t e r m i n i n g w h e t h e r  y o u  h a v e  a h a r d w a r e  
p r o b l em ;  y o u  c a n  s c a n  a w e e k • s  w o r t h  o f  
m e s s a g e s  a n d  s e e , f o r  e x a m p l e ,  i f  o n e  
p a r t i c u l a r d r i v e  i s  g e n e r a t i n g  a n  u n u s u a l  
n u m b e r  o f  e r r o r s . Y o u  w i l l  n o t  s e e e v e r y 
d i s k  e r r o r  a s  i t  a p p e a r s o n  t h e  c o n s o l e  
s c r e e n . 

H I N T T h i s  f i l e  i s  l i k e l y  t o  g r o w 
q u i c k l y ,  s o  p e r i o d i c a l l y  c h e c k  i t ,  p r i n t 
i t  o u t , a n d  d e l e t e  t h e  f i l e . S a v e t h e  
p r i n t o u t a s  a r e c o r d  o f  y o u r  p r o b l em s . 
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A p p e n d i x  B :  T h e  M u l t i - U s e r S y s t em 

I f  y o u  h a v e  a T R S - X E N I X  sy s t em w i t h  a h a r d  d i s k  a n d  s e v e r a l  
t e r m i n a l s ,  y o u  w i l l  b e  a b l e t o  u s e  a n u m b e r  o f  T R S - X E N I X  
c o m m a n d s  i n t e n d e d  f o r  s y s t em s  w i t h  s e v e r a l  s i m u l t a n e o u s  
u s e r s . T h e s e  i n c l u d e  c om m a n d s  w h i c h a l l o w y o u  t o  d e t e r m i n e  
w h i c h o t h e r u s e r s  a r e  p r e s e n t l y  o n  t h e  s y s t em , s u c h  a s  
w h o . 

Y o u  w i l l  a l s o  b e  a b l e  t o  c o m m u n i c a t e  w i t h  o t h e r  u s e r s  o n  t h e  
s y s t e m w i t h  w a l l , w h i c h b r o a d c a s t s  a n y  m e s s a g e  y o u  t y p e  
a f t e r  t h e  p r o m p t .  

H ow e v e r , t h e r e  a r e  s e v e r a l  s p e c i a l  c a u t i o n s  t h a t a p p l y  t o  
M u l t i - u s e r  s y s t em e n v i r o n m e n t s . T h e s e  a r e  d e s c r i b e d  h e r e . 

B . l B r i n g i n g  D ow n  t h e  Sy s t em 

Y o u  s h o u l d b e  e x t r e m e l y  c a u t i o u s  a b o u t  s h u t t i n g  d ow n  y o u r  
T R S - X E N I X  s y s t em w h e n  y o u  h a v e  s e v e r a l  u s e r s , s i n c e  y o u  
m a y  c a u s e  d am a g e  o r  l o s s  t o  t h e i r w o r k  i n  p r o g r e s s . U s e  t h e  
w h o  c o m m a n d  t o  f i n d o u t  i f  a n y o n e  e l s e  i s  l o g g e d  i n .  E v e n  
i f  n o  o n e  i s  a c t u a l l y  l o g g e d  i n ,  p r o c e s s e s m a y s t i l l  b e  
r u n n i n g  o n  t h e  s y s t e m . T h e o u t p u t  o f  t h e  c o mm a n d  

p s  - a  < E N T E R >  

s h o u l d  b e  c h e c k e d c a r e f u l l y t o  d e t e rm i n e  w h e t h e r  t h i s i s  t h e  
c a s e . U s e r s  c a n b e  a l e r t e d  t h a t y o u  a r e  a b o u t  t o  b r i n g d o w n  
t h e  s y s t em w i t h  t h e  w a l l c o m m a n d .  T h e b e s t  w a y t o  b r i n g 
d o w n  t h e  s y s t em i s  w i t h  s h u t d ow n  w h i c h a u t o m a t i c a l l y  w a r n s  
u s e r s , a n d  l e t s  y o u  s e t  a t i m e r  f o r  w h e n  t h e  s h u t d o w n  s h o u l d  
o c c u r . Ty p e : 

s h u t d ow n  < E N T E R >  

T h e p r o g r am / e t c / h a l t s y s  c a n  a l s o  b e  u s e d . 
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B . 2 S e t t i n g  U p  M u l t i p l e  T e r m i n a l s 

I n  o r d e r  t o  u s e  y o u r  s y s t em , y o u  m u s t  t e l l T R S - X E N I X  w h a t  
t y p e  o f  t e r m i n a l  y o u  a r e  u s i n g .  B y  d e f a u l t t h e  c o n s o l e i s  
s e t  t o  " t r s l 6 "  t e r m i n i l  m o d e  a n d  b o t h t e r m i n a l s 
( t t y 0 l , t t y 0 2 ) a r e  s e t t o  t h e  A d d s 2 5  e m u l a t i o n m o d e o f  a D T - 1  
t e r m i n a l . 

Th i s  i n f o r m a t i o n i s  s t o r e d  i n  t h e  f i l e  / e t c / t t y t y p e . T o  
c h a n g e  t h e  t e rm i n a l  t y p e s , e d i t t h e  / e t clfty t y p e  f 1 l e  t o  
i n c l u d e  o n e  o f  t h e  t e r m i n a l  d e s c r i p t ors-l i s t e d  i n  t h e  
/ e t c / t e r m c a p  f i l e . 

Th e / e t c / t e r m c a p  f i l e  s t o r e s  t h e  c h a r a c t e r i s t i c s o f  a l l 
c om m o n l y  u s e d t e rm i n a l s a n d  i s  c a l l e d by t h e  u s e r • s  
. p r o f i l e  f i l e  a t  l o g i n t i m e . T h e f o l l o w i n g  l i s t g i v e s  t h e  
n am e s  a n d  c o d e s  f o r  t h e  t e r m i n a l s p r e - c o n f i g u r e d  i n  
/ e t c / t e r m c a p  f i l e :  

N A M E C O D E 
V T  1 0 0 v t 1 0 0 
V T  5 2  v t 5 2  
A D M  3 a  a d m 3 a  
A D M  5 ad m 5  
T e l e v i d e o 9 1 0  t v i 9 1 0  
A D D S  2 5  a d d s 2 5  

A n o t h e r d e f a u l t  o f  
a n d  b o t h  t e r m i n a l s 
t y p e : 

T R S - X E N I X  i s  t h a t t h e  c o n s o l e i s  e n a b l e d 
a r e  d i s a b l e d .  T o  e n a b l e a t e r m i n a l , 

q:t::7 e n a b l e  t t y 0 1  
e n a b l e  t t y 0 2  

< E N T E R >  
< E N T E R >  

T o  d i s a b l e a t e rm i n a l  t y p e : 

d i s a b l e  t t y 0 1  < E N T E R >  o r  

( t o e n a b l e  s e r i a l  c h a n n e l  A )  
( t o e n a b l e  s e r i a l  c h a n n e l  B )  

d i s a b l e  t ty 0 2  < E N T E R >  
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B . 3  C o n n e c t i n g  a D a t a  T e r m i n a l  t o  Y o u r  C o m p u t e r  

1 .  C o n n e c t  o n e  e n d  o f  a D B - 2 5  C a b l e  ( 2 6 - 4 4 � 3 )  t o  t h e  
D T - 1  R S - 2 3 2  J a c k . 

2 .  C o n n e c t  t h e  o t h e r e n d  o f  t h e  a b o v e  c a b l e t o  t h e  
f e m a l e  p l u g  o f  a N u l l M o d em A d a p t e r  ( 2 6 - 1 4 9 6 ) . 

3 .  C o n n e c t  t h e  m a l e p l u g  o f  t h e  a d a p t e r  t o  S e r i a l  
C h a n n e l  A o r  B o f  y o u r  c o m p u t e r . 

4 .  I f  y o u r  c o m p u t e r  r e q u i r e s  i t ,  i n s e r t  a T e r m i n a t o r  
P l u g  i n t o  a n y u n u s e d S e r i a l  C h a n n e l . 

M o r e i n f o r m a t i o n o n  c o n n e c t i n g  a D T - 1 t o  y o u r  c o m p u t e r  c a n  
b e  f o u n d  i n  t h e  D a t a  T e r m i n a l  O w n e r • s  M a n u a l . 

B . 4 S e t t i n g I n p u t / O u t p u t  P a r am e t e r s f o r  t h e  D T - 1  

F o l l o w t h e s e  i n s t r u c t i o n s  t o  s e t  t h e  I / 0 p a r am e t e r  f o r  t h e  
D T - 1 T e r m i n a l 

1 .  C o n n e c t  t h e  D T - 1 a s  d e s c r i b e d  e a r l i e r .  Y o u  m u s t  
u s e  t h e  n u l l m o d e l  ( 2 6 - 1 4 9 6 )  a s  d e s c r i b e d . 

2 .  P o w e r  u p  y o u r  c o m p u t e r  s y s t em a n d  t h e  D T - 1 .  

3 .  S e t  t h e  I n p u t / O u t p u t  P a r am e t e r s . Ty p e : 
\. ' 

_ < C T R L > < S H I F T > < E N T E R >  j) ) / ( 7 '  

--�----------------------------
t o  d i s p l ay t h e  I / 0 P a r am e t e r  M e n u . -

4 .  S e t  t h e  p a r am e t e r s  t o  t h e  f o l l o w i n g :  

� � 1 � � � 1 � 
� � � � 1 � � 1 

� 1 � � 1 

5 .  E n a b l e t h e  t e r m i n a l s a s  d e s c r i b e d  i n  t h e  
T R S - X E N I X  O p e r a t i o n s  G u i d e 
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B . 5  S e t t i n g Y o u r  S y s t em F o r  R em o t e  U s e  

T h e  f o l l o w i n g  i n s t r u c t i o n s  d e s c r i b e  h o w  t o  s e t u p  y o u r  
s y s t e m f o r  u s e  f r o m  a r e m o t e  l o c a t i o n .  T h e  b a u d  r a t e  i s  s e t  
f o r  e i t h e r 1 2 0 0  o r  3 0 0  b a u d . 

1 .  E d i t  t h e  e t c / t t y s  f i l e  ( w i t h  e d ) t o  l o o k  
l i k e t h i s

_
: __ ----

1 h c o n s o l e 
0 3 t ty 0 1  
0 3 t t y 0 1  

T h e  1 3 1 i n  t h e  s e c o n d  c o l u m n  i n d i c a t e s  t h a t  t h e  
t e r m i n a l s a r e  r e m o t e .  

2 .  E n a b l e t h e  n e c e s s a ry t t y p o r t s  a s  d e s c r i b e d  
e a r l i e r .  

3 a . F o r  3 0 0  b a u d , s e t  t h e  I / 0 p a r am e t e r s  t o  t h e  
f o l l o w i n g :  

0 0 1 0 0 0 1 0 
0 0 0 0 0 1 0 0 

0 1 0 0 1 

3 b .  F o r  1 2 0 0  b a u d , s e t t h e  I / 0 p a r a m e t e r s  t o  t h e  
f o l l o w i n g : 

0 0 1 0 0 0 1 0 
0 0 0 0 0 1 1 0 

0 1 0 0 1 

4 .  N o w , w h e n  y o u  l o g i n t o T R S - X E N I X ,  t h e  s y s t e m w i l l  
a u t o m a t i c a l l y  s w i t c h  b e t w e e n  1 2 0 0  a n d  3 0 0  b a u d  
u n t i l i t  r e c e i v e s  s om e t h i n g i t  u n d e r s t a n d s . Y o u  
m ay g e t  s o m e  g a r b a g e  d i s p l ay e d . I f  t h i s  h a p p e n s , 
p r e s s  < E N T E R >  u n t i l t h e  w o r d  11 l o g i n : 11 a p p e a r s . 
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8 . 6 S e t t i n g  U s e r  I D  F o r  M u l t i p l e S y s t e m s  

I f  y o u a r e  w o r k i n g  i n  a n  e n v i r o n m e n t  w i t h  s e v e r a l  T R S - X E N I X  
s y s t em s , a n d  u s e r s  w i s h  t o  w o r k  o n  m o r e  t h a n  o n e  c o m p u t e r , 
m o v i n g  t h e i r f i l e s b a c k  a n d  f o r t h  o n  f l o p py d i s k s , t h ey w i l l  
n e e d  t o  h a v e ia l i d  l o g i n s a n d  " h o m e " d i r e c t o r i e s o n  e a c h  
s y s t e m . 

P l e a s e  n o t e , h o w e v e r , t h a t  t h e  u s e r  m u s t  b e  a s s i g n e d t h e  
s a m e  u s e r I D  n u m b e r  o n  e a c h  s y s t em i f  h e  w i s h e s t o  t r a n s f e r  
f i l e  s y s t e m s  b e t w e e n  c o m p u t e r s . I f  y o u c u s t o m a r i l y  a d d  u s e r  
a c c o u n t s  w i t h  t h e  m k u s e r  p r o g r a m , b e  a w a r e  t h a t  t h e  
a s s i g n m e n t  o f  a u s e r  i d  n u m b e r  i s  d o n e  a u t o m a t i c a l l y  a n d  
a r b i t r a r i l y .  T h e r e f o r e , y o u  m u s t  e d i t  t h e  / e t c / p a s s w d  
f i l e  t o  s u p p l y  i d e n t i c a l  u s e r  i d  n u m b e r s  f o r-eac h  o f  y o u r  
s y s t em s . 

® 
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A p p e n d i x  C 

D e f a u l t s o f  t h e  T R S - X E N I X  Sy s t em 

T h e f o l l o w i n g  i n f o r m a t i o n s u m m a r i z e s  t h e  d e f a u l t s s e t  b y  
T R S - X E N I X .  W h e r e  a p p l i c a b l e , d e t a i l s  o n  h o w t o  c h a n g e t h e  
d e f a u l t  h a v e  a l s o  b e e n  i n c l u d e d . 

C . l T h e  R o o t  P a s s w o r d  - - T h e i n i t i a l s e t t i n g  o f  t h e  r o o t  
p a s s w o r d . 

D e f a u l t :  < E N T E R >  
F i l e s A f f e c t e d : / e t c / p a s s w d  
T o  C h a n g e : u s e  p a s s w d  c o m m a n d  ( s e e  C h a p t e r  4 )  

C . 2  A d d i n g U s e r s  w i t h  t h e  m k u s e r c o mm a n d  - - d e f a u l t  
s e t t i n g s  u s e d  by m k u s e r . 

c .  2 .  1 

C . 2 . 2  

G r o u p  a n d U s e r N um b e r s  

D e f a u l t :  u s e r # = s e q u e n t i a l l y  a s s i g n e d n u m b e r s  
a b o v e  2 � �  

g r o u p # = 5 � 
F i l e s A f f e c t e d : / e t c / p a s s w d  
T o  C h a n g e : u s e  c h own-o r  c h g r p  t o  a l t e r  

o w n e r  n u m b e r  o r  g r o u p  n u m b e r  

S t a n d a r d  . pr o f i l e  F i l e  

D e f a u l t :  c r e a t e s  s t a n d a r d  . p r o f i l e  f o r e a c h  
u s e r  a d d e d w i t h  m k u s e r . 

F i l e s A f f e c t e d : / u s r / l i b / m k u s e r . p r o f  
T o  C h a n g e :  e d i t  t�/ u s r / l i b / m k u s e r . p r o f  

f i l e  
--- ---
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C . 3  D r i v e D e f a u l t s 

c .  3 .  1 

C . 3 . 2  

C . 3 . 3  

N um b e r o f  B l o c k s a n d  K by t e s  P e r  D i s k  

Ty p e  o f  D i s k  

s i n g l e - s i d e d  
f l o p py d i s k 

d o u b l e - s i d e d  
f l o p p y  d i s k  

E i g h t  M e g H a r d  D i s k  
P r i m a r y 

S w a p  A r e a  
S e c o n d a r y 

Tw e l v e M e g  H a r d  D i s k  
P r i m a r y  

S w a p  A r e a  
S e c o n d  a.r y 

B l o c k s  

1 2 1 6  

2 4 4 8 

1 4 , 9 0 9 
2 0 5 7 

1 6 , 9 6 6  

2 0 , 9 6 1  
2 0 5 7 

2 3 , 0 1 8  

K by t e s  

6 0 8  K by t e s  

1 2 2 4  K b y t e s  

7 4 5 4 . 5  K by t e s  
1 0 2 8 . 5  K b y t e s  
8 4 8 3  K by t e s  

1 0 4 8 0 . 5  K b y t e s  
1 0 2 8 . 5  K b y t e s  
1 1 , 5 0 9  K b y t e s  

M o u n t e d  D r i v e s  - - t e l l s  T R S - X E N I X  w h i c h d r i v e  
d e v i c e s  t o  m o u n t  t o  t h e  r o o t  f i l e  s y s t em . 

D e f a u l t :  O n l y  t h e  p r i m a r y h a r d  d i s k i s  
m o u n t e d  ( / d e v / h d 0 ) 

F i l e s Af f e c t e d : / e tC?mtao-
T o  C h a n g e :  E d i t / e t c /rc-fi l e t o  i n c l u d e  a 

m o u n t  s t a t em e n t . 

W r i t e V e r i f i e s - - t e l l s  T R S - X E N I X  w h e t h e r o r  
n o t  t o  v e r i f y a l l w r i t e s . 

D e f a u l t :  V e r i fy i s  t u r n e d o f f . 
F i l e s A f f e c t e d : n o n e  
T o  C h a n g e :  Ty p e  v e r i f y  y t o  t u r n  o n  v e r i f y .  
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c .  3 .  4 d r i v e  C o mm a n d  - - t e l l s  T R S - X E N I X  w h a t  t y p e  o f  
f l o p py d i s k  d r i v e s  a r e  o n  t h e  s y s t e m . 

D e f a u l t :  D r i v e � : 1 �m s , d e t e c t , w a i t 
D r i v e 1 - 3 :  1 5 m s , n o d e t e c t , w a i t 

F i l e s A f f e c t e d : / x e n i x  
To C h a n g e : i s s u e  a d r i v e c o m m a n d  u s i n g t h e  

f o l l o w i n g  s y n t a x : 

d r i v e [ # ]  [ o p t i o n s ]  

o p t i o n s a v a i l a b l e  a r e : 

r a t e = n  - s e t s  t h e  s e e k  r a t e . 
n c an b e  � , 1 , 2  o r  3 f o r  3 m s , 
om s ,  1 �m s  o r  1 5 m s  r e s p e c t i v e l y  

d e t e c t l n o d e t e c t  - s e t s  t h e  
d o o r  o p e n  d e t e c t i o n  o n  o r  o f f . 

w a i t l n ow a i t - s e t s  " w a i t f o r  
d r i v e  m o t o r  t o  r e a c h  p r o p e r  s p e e d " 
o n  o r  o f f . 

S u g g e s t e d  s e t t i n g s : 
T h i n l i n e = � , d e t e c t , w a i t *  
L a t c h  = 3 * , n o d e t e c t * , n o w a i t 
P u s h - B u t t o n  = 2 , d e t e c t , n o w a i t 

* i n d i c a t e s  a r e q u i r e d  s e t t i n g  

T h i s  p r o c e d u r e  c h a n g e s  t h e  s e t t i n g s 
f o r  t h e  n e x t  t i m e y o u  b o o t  u p .  

Push-B utton Latch Thinline 
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C . 4 T e rm i n a l s 

c .  4 .  1 

C . 4 . 2  

C . 4 . 3  

T e rm i n a l  S e t t i n g s - - t e l l s  T R S - X E N I X  w h a t  
ty p e  o f  t e r m i n a l  i s  e x p e c t e d . 

D e f a u l t :  C o n s o l e = 11 t r s 1 6 "  t e r m i n a l  m o d e  
B o t h  t e rm i n a l s ( t t y 0 1 , t t y 0 2 ) a r e  s e t 

t o  A d d s 2 5  e m u l a t i o n m o d e  o f  a D T - 1  
t e r m i n a l . 

F i l e s A f f e c t e d : / e t c / t t y ty p e  
/ e t c / t e r m c a p  

T o  C h a n g e : E d i t t�/ e t c / t t y t y p e  f i l e . 
T e r m i n a l  d e s c r 1 p t o r  m u s t  b e  l i s t e d  
i n  t h e  / e t c / t e r m c a p  f i l e .  

T e rm i n a l  S t a t u s  - - t e l l s  T R S - X E N I X  w h i c h 
t e r m i n a l s u s e r c a n  l o g  i n  a t . 
D e f a u l t :  c o n s o l e = e n a b l e d 

t t y 0 1  = d i s a b l e d  ( S e r i a l  C h a n n e l  A )  
t t y 0 2  = d i s a b l e d  ( S e r i a l  C h a n n e l  B )  

F i l e s Af f e c t e d : / e t c / t t y s  
T o  C h a n g e :  U s e  t he-en a b l e  o r  d i s a b l e 

c o m m a n d . ( S e e A p p e n d i x  B )  

K ey V a l u e s  - - s e t s  t h e  v a l u e s  f o r  t h e  e r a s e  
( d e s t r u c t i v e b a c k s p a c e ) k ey a n d  t h e  l i n e k i l l  
k e y 

D e f a u l t :  e r a s e = � H  ( < B A C K S P A C E > )  
k i l l = � U  ( < C T R L > < U > )  

F i l e s A f f e c t e d : . p r o f i l e  
T o  C h a n g e :  U s e  t h e  s t ty c om m a n d : 

s t ty e r a s e  � x  t o  s e t e r a s e  
s t ty k i l l  � x  t o  s e t k i l l  
s t t y < E N T E R >  t o  s e e v a l u e s  

O r  e d i t  . p r o f i l e  o r  
/ e t c / l i b /m k u s e r . p r o f f i l e .  
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c .  5 M i s c e l l a n e o u s  D e f a u l t s  

D e f a u l t s :  d u m p  a n d  d u m p d i r  a r e  u s e d by  t h e  
---- s y s a d m i n p r o g r a m 
l p d s p e c i f i e s h o w m a n y  b a n n e r  p a g e s  
--- w h e n  a f i l e  i s  p r i n t e d  by l p r 
m k u s e r s e t s  t h e  d e f a u l t f o r  h o m e  d i r e c t o r y 

a n d  s h e l l t h a t a r e  u s e d  by  t h e  m k u s e r 
c o m m a n d  

F i l e s A f f e c t e d : / e t c / d e f a u l t / d u m p  
/ e t c / d e f a u l t / dUmPd i r  
/ e t c / d e f a u l t / l p d 
/ e t c / d e f a u l t /mfUs e r  

T o  C h a n g e : e d i t  t�a p p r o p r i a t e  f i l e .  
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A p p e n d i x D 

U s i n g  t s h  - - T h e  t r s s h e l l P r o g r am 

T h e  t r s s h e l l i s  a u s e r f r i e n d l y  s h e l l f o r  T R S - X E N I X .  I t  
a l l o w s  y o u  t o  e n t e r  c o m m a n d s  w i t h  e a s y t o  r em e m b e r  w o r d s  
i n s t e a d  o f  l e t t e r s  o r  a b b r e v i a t e d  c o m m a n d s . 

T o  i n v o k e  t h e  t r s s h e l l t y p e : 

t s h  < E N T E R >  

Y o u  c a n  n o w u s e  a n y  o f  t h e  t r s s h e l l c o m m a n d s  d e s c r i b e d  i n  
t h i s  a p p e n d i x a s  w e l l a s  t h e  T R S - X E N I X  c o m m a n d s  d e s c r i b e d  
t h r o u g h o u t  t h i s  m a n u a l . 

T o  e x i t t h e  t r s s h e l l ,  t y p e : 

e x i t  < E N T E R >  

Y o u  c a n  a l s o  t y p e  < C T R L > < D >  t o  e x i t  t s h . 

N O T E : I n  a n y  t s h  c o m m a n d  t h a t  a l l o w m u l t i p l e  f i l e  
n a m e s  t o  b e  s p e c i f i e d ,  y o u  m ay u s e  w i l d c a r d s .  
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- - 8 7  - -



----------- TRS-80 ® -----------

a u t o  [ c om m a n d  l i n e ]  

T h e a u t o  f u n c t i o n c r e a t e s  o r  r em o v e s  a n  a u t o m a t i c  
c o m m a n d  t h a t · i s e x e c u t e d  w h e n  t s h  i s  i n v o k e d . W h e n  a n  
a u t o  c omm a n d  l i n e i s  e n t e r e d , t h e  c o mm a n d  l i n e  i s  
s t o r e d  i n  t h e  . t s h r c f i l e .  T h i s  f i l e  i s  e x e c u t e d w h e n  
t r s s h e l l  s t a r t s  u p .  I f  t h e  f i l e  d o e s  n o t  e x i s t ,  i t  i s  
c r e a t e d . 

To c a n c e l  t h e  a u t o  f u n c t i o n ,  t y p e  a u t o  < E N T E R >  a n d  
t h e  a u t o m a t i c c o m m a n d  l i n e i s  r e m o v e d  f r o m t h e  . t s h r c  
f i l e .  

b a c k u p  

To b a c k u p  a d i s k e t t e , r u n  t h e  d i s k u t i l p r o g r a m a t  
t h e X E N I X  B o o t  p r o m p t  ( n o t  f r om w i t h i n X E N I X ) . T o  r u n  
d i s k u t i l t y p e : 

X E N I X  B o o t  
: d i s t k u t i l < E N T E R >  

F u r t h e r i n f o r m a t i o n o n  d i s k u t i l c a n  b e  f o u n d  i n  
C h a p t e r  8 o f  t h i s g u i d e . 

c h d i r [ d i r e c t o ry ]  

c l s 

C h a n g e s  t h e  c u r r e n t  w o r k i n g d i r e c t o ry t o  t h e  
s p e c i f i e d d i r e c t o r y .  I f  n o  d i r e c t o r y i s  s p e c i f i e d ,  
c h d i r  f i n d s  y o u r  h o m e  d i r e c t o r y a n d  m a k e s  i t  t h e  
c u r r e n t w o r k i n g d i r e c t o r y . 

C l e a r s  t h e  s c r e e n  a n d  h o m e s  t h e  c u r s o r . 
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c o py [ - i ]  f i l e l f i l e 2 
c o py [ - i ]  f i l e l [ f i l e 2 • • .  ] d i r e c t o r y  

- i  p r om p t s  i f  t h e  d e s t i n a t i o n f i l e  a l r e a d y  
e x i s t s .  Y o u  t h e n  c h o o s e t o  k e e p  o r  
o v e r w r i t e t h e  e x i s t i n g  f i l e . 

C o p i e s  f i l e l t o  f i l e 2 .  T h e p e r m i s s i o n s  a n d  o w n e r  
o f  f i l e 2 a r e  k e p t  i f  t h e  f i l e  a l r e a d y  e x i s t s ; 
o t h e r w i s e ,  t h e  p e r m i s s i o n s  o f  t h e  s o u r c e  f i l e  a r e  u s e d .  

M u l t i p l e  f i l e s c a n  b e  c o p i e d i n t o  a d i r e c t o r y by  u s i n g 
t h e  s e c o n d  f o r m  o f  c o py .  T h e f i l e n a m e s  a r e  n o t  
c h a n g e d . 

N o t e : c o py r e f u s e s t o  c o p y a f i l e  o n t o  i t s e l f .  

d i r [ - a b c d g r s t u R J  [ n am e  . • .  ] 

L i s t s  i n  l o n g  f o r m a t  a l l f i l e s s p e c i f i e d .  I f  a 
d i r e c t o r y  i s  s p e c i f i e d ,  t h e  n am e  i s  p r i n t e d  a n d  i t s 
c o n t e n t s  a r e  l i s t e d . 

Th e l i s t i n g  i s  s o r t e d  a l p h a b e t i c a l l y  by d e f a u l t .  I f  n o  
d i r e c t o r y n a m e  i s  g i v e n , t h e  c u r r e n t  d i r e c t o r y i s  
l i s t e d . B y  s p e c i f y i n g _ m u l t i p l e  d i r e c t o r y n am e s , y o u  
c a n  s e e  t h e  c o n t e n t s  o f  s e v e r a l  d i r e c t o r i e s .  F i l e n a m e s  
a r e  l i s t e d  f i r s t  f o l l o w e d  b y  t h e  d i r e c t o r i e s w h e n  m i x e d  
n a m e s  a r e  l i s t e d . 

T h e  a v a i l a b l e o p t i o n s  f o r  d i r  a r e :  

- a L i s t s  f i l e s b e g i n n i n g  w i t h  1 1 • 11 a s  w e l l 
a s  a l l o t h e r f i l e s .  ( S u p e r - u s e r m o d e  
a u t o m a t i c a l l y  u s e s  - a . ) 

- b  P r i n t s  i n v i s i b l e  c h a r a c t e r s  a s  / n n n  
( o c t a l ) 

- c  U s e s f i l e  c r e a t i o n t i m e f o r  s o r t i n g o r  
p r i n t i n g .  

- d  I f  a d i r e c t o r y n a m e  i s  s p e c i f i e d ,  o n l y  l i s t 
i t s n a m e , n o t  t h e c o n t e n t s  o f  t h e  d i r e c t o r y .  

- q  G i v e s  g r o u p  I D  i n s t e a d  o f  o w n e r  I D  i n  
l i s t i n g .  
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- r  R e v e r s e s  t h e  o r d e r  o f  t h e  s o r t  t o  g e t  r e v e r s e  
a l p h a b e t i c o r  o l d e s t  d a t e  f i r s t  d e p e n d i n g  o n  
t h e  o p t i o n s  s p e c i f i e d .  

- s  G i v e s  s i z e i n  b l o c k s , i n c l u d i n g  i n d i r e c t  
b l o c k s , f o r  e a c h  e n t r y . 

- t  S o r t s  by  t i m e m o d i f i e d .  

- u  U s e s l a s t  a c c e s s t i m e i n s t e a d  o f  l a s t  
mo d i f i c a t i o n f o r  s o r t i n g  o r  p r i n t i n g .  

- R  L i s t s  t h e  c o n t e n t s  o f  a l l t h e  
s u b d i r e c t o r i e s f o r  t h e  s p e c i f i e d 
d i r e c t o r y . 

d i s m o u n t  [ : ] [ d r i v e - n u m b e r ] 

I n f o r m s  T R S - X E N I X  t h a t a p r e v i o u s l y m o u n t e d f i l e  s y s t e m 
o n  t h e  s p e c i f i e d d r i v e  i s  t o  b e  r e m o v e d . 

F o r  a f u l l e x p l a n a t i o n o f  t h e  m o u n t  p r o c e s s ,  s e e 
11 m o u n t 11 •  

d i s p l ay [ - s rw ]  [ -�]  [ + l i n e n u m b e r J [ n am e  . • •  ] 

D i s p l a y s  a s c r e e n f u l  o f  t e x t  f o r  e x am i n a t i o n .  

I t  n o r m a l l y  p a u s e s  a f t e r e a c h  s c r e e n f u l  a n d  p r o m p t s  
11 - - M o r e - - 11 • T o  s e e  o n e  m o r e  l i n e o f  t e x t , p r e s s  
< E N T E R > .  T o  s e e t h e  n e x t  s c r e e n  o f  t e x t , p r e s s  
< S P A C E B A R > . 

T h e c o m m a n d  l i n e o p t i o n s  a r e : 

- n  a n  i n t e g e r  n u m b e r  s p e c i f y i n g  t h e  n u m b e r  o f  
l i n e s  f o r  t h e  d i s p l a y w i n d o w . I f  t h i s o p t i o n 
i s  o m i t t e d , t h e  e n t i r e  s c r e e n  i s  u s e d . 

- s  11 S q u e e z e s 11 m u l t i p l e  b l a n k  l i n e s  f r o m t h e  
o u t p u t  by  p r i n t i n g  o n l y  o n e  b l a n k  l i n e .  T h i s  
i n c r e a s e s t h e  a m o u n t  o f  u s e f u l  i n f o r m a t i o n 
d i s p l a y e d  o n  t h e  s c r e e n . 
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- r  d i s p l a y s  c o n t r o l  c h a r a c t e r s  a s  A c  w h e r e  c 
r e p r e s e n t s  t h e  c h a r a c t e r . O t h e rwi s e ,  c ont r o l 
c h a r a c t e r t h a t c a n n o t b e  i n t e r p r e t e d  a r e  n o t  
d i s p l a y e d . 

- w  w h e n e n d  o f  i n p u t  i s  r e a c h e d , 11 W a i t 11 f o r  a n y  
k e y t o  b e  p r e s s e d b e f o r e  e x i t i n g .  O t h e r w i s e , 
d i s p l ay e x i t s i m m e d i a t e l y .  

+ l i n e n u m b e r  d i s p l a y f i l e ,  s t a r t i n g  a t  
l i n e n u m b e r . 

D i s p l ay l o o k s i n  t h e  f i l e  / e t c / t e r m c a p  t o  
d e t e r m i n e  t e r m i n a l  c h a r a c t e r i s t i c s , a n d  t o  d e t e r m i n e  
t h e  d e f a u l t  w i n d o w  s i z e .  O n  a t e r m i n a l  c a p a b l e o f  
d i s p l a y i n g  2 4  l i n e s , t h e d e f a u l t  w i n d o w s i z e i s  2 2  
l i n e s . 

I f  d i s p l ay i s  r e a d i n g  f r o m a f i l e , r a t h e r  t h a n  a 
p i p e , t h e n  a p e r c e n t a g e  i s  d i s p l a y e d  a l o n g  w i t h  t h e  
11 - - M o r e - - 11 p r o m p t .  T h i s  g i v e s t h e  f r a c t i o n o f  t h e f i l e  
( i n  c h a r a c t e r s , n o t  l i n e s ) t h a t  h a s  b e e n  r e a d s o  f a r .  

O t h e r s e q u e n c e s w h i c h m a y  b e  t y p e d  w h e n  d i s p l ay 
p a u s e s , a n d  t h e i r e f f e c t s  a r e  a s  f o l l o w s  

N o t e :  n i s  a n  o p t i o n a l . I f  o m i t t e d , o n e  ( 1 )  
i s  u s e d-:-

n < S P A C E B A R >  d i s p l a y s  i m o r e  l i n e s . I f  n 
i s  o m i t t e d , t h e  n e x t  s c r e e n f u l  i s  
d i s p l a y e d . 

< C T R L > < D >  d i s p l a y s  1 1  m o r e  l i n e s  ( 11 s c r o l l 11 ) . I f  
n i s  g i v e n , t h e n  t h e  s c r o l l s i z e i s  s e t 
to n .  

d s a m e  a s  A D  ( c o n t r o l  D )  

n z  s a m e  a s  t y p i n g  a s p a c e  e x c e p t  t h a t  � '  i f  
s p e c i f i e d ,  b e c o m e s  t h e  n e w w i n d o w s i z e .  

n s  s k i p s � l i n e s , t h e n  p r i n t  t h e  n e x t  
s c r e e n f u l  o f  t e x t . 

n f  s k i p s  n s c r e e n f u l s ,  t h e n p r i n t  t h e  n e x t  
s c r e e n fu l o f  l i n e s  

1\) 
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q e x i t s d i s p l ay ( s a m e  a s  Q )  
= d i s p l a y s  t h e  c u r r e n t  l i n e n u m b e r . 

v s t a r t s  u p  t h e  e d i t o r  v i  a t  t h e  c u r r e n t 
1 i n e .  

h H e l p c o m m a n d ;  g i v e s  a d e s c r i p t i o n o f  a l l 
t h e  d i s p l ay c o m m a n d s  ( s a m e  a s  ? ) . 

! c o mm a n d  i n v o k e s  a s h e l l w i t h  c o m m a n d . T h e 
c h a r a c t e r s  ' % ' a n d  • ! '  i n  " c o m m a n d " a r e 
r e p l a c e d w i t h  c u r r e n t  f i l e  n am e  a n d  t h e  
p r e v i o u s  s h e l l c o m m a n d r e s p e c t i v e l y .  I f  
t h e r e  i s  n o  c u r r e n t f i l e  n a m e , ' % '  i s  n o t  
e x p a n d e d . T h e  s e q u e n c e s  " \ ! "  a r e  r e p l a c e d  
b y  " % "  a n d  " ! "  r e s p e c t i v e l y .  

n : n  s k i p s  t o  t h e n - t h  n e x t  f i l e  g i v e n  i n  t h e  
c om m a n d  l i n e (s k i p s t o  l a s t  f i l e  i f  n 
d o e s n ' t  m a k e s e n s e )  -

� : p  s k i p s  t o  t h e  n - t h  p r e v i o u s  f i l e  g i v e n  i n  
t h e  c o m m a n d  l Tn e . I f  t h i s  c o m m a n d  i s  g i v e n  
i n  t h e  m i d d l e o f  p r i n t i n g  o u t  a f i l e ,  t h e n  
d i s p l ay g o e s  b a c k  t o  t h e  b e g i n n i n g  o f  t h e  
f i l e .  I f  n d o e s n ' t  m a k e s e n s e , d i s p l ay 
s k i p s b a c k-t o  t h e  f i r s t  f i l e .  I f  d i s p l ay 
i s  n o t  r e a d i n g f r o m a f i l e ,  n o t h i n g  
h a p p e n s .  

: f  d i s p l ay s  t h e  c u r r e n t  f i l e  n a m e  a n d  l i n e 
n u m b e r . 

: q  o r  : Q  e x i t s f r o m d i s p l ay ( s a m e  a s  q o r  Q ) . 
( d o t ) r e p e a t s  t h e  p r e v i o u s  c o m m a n d . 

Th e c o m m a n d s  t a k e e f f e c t  i mm e d i a t e l y ,  i . e . , i t  i s  n o t  
n e c e s s a r y  t o  t y p e  a c a r r i a g e  r e t u r n . U p  t o  t h e  t i m e 
w h e n  t h e  c o m m a n d  c h a r a c t e r  i t s e l f i s  g i v e n ,  y o u  c a n  
p r e s s  t h e  l i n e k i l l  c h a r a c t e r  ( < C T R L > < U > )  t o  c a n c e l  t h e  
n u m e r i c a l  a r g u m e n t  b e i n g  f o r m e d . I n  a d d i t i o n , y o u  m a y  
pr e s s  t h e  e r a s e c h a r a c t e r  ( < B A C K S P A C E > )  t o  r e d i s p l ay 
t h e  " - - M o r e - - ( x x % ) " m e s s a g e . 
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A t  a n y  t i m e w h e n  o u t p u t  i s  b e i n g  s e n t  t o  t h e  t e r m i n a l , 
y o u m a y p r e s s  t h e  q u i t k e y ( n o r m a l l y  < C T R L > < 7 > ) . 
d i s p l ay w i l l  s t o p s e n d i n g  o u t p u t ,  a n d  w i l l  d i s p l ay 
t h e  u s u a l  11 - - M o r e - - 11 p r om p t . 

Y o u  m ay t h e n  e n t e r  o n e  o f  t h e  a b o v e  c o m m a n d s  i n  t h e  
n o r m a l  m a n n e r . U n f o r t u n a t e l y ,  s o m e  o u t p u t  i s  l o s t  w h e n  
t h i s i s  d o n e , d u e  t o  t h e  f a c t  t h a t  a n y  c h a r a c t e r s  
w a i t i n g  i n  t h e  t e r m i n a l  • s  o u t p u t  q u e u e  a r e  f l u s h e d  w h e n  
t h e  q u i t s i g n a l  o c c u r s . 

T h e t e r m i n a l  i s  s e t t o  n o e c h o  m o d e  b y  t h i s p r o g r am s o  
t h a t  t h e  o u t p u t  c a n  b e  c o n t i n u o u s . W h a t  y o u  t y p e  i s  
n o t  d i s p l ay e d  o n  y o u r  t e r m i n a l , e x c e p t  f o r  t h e  s l a s h  
( / )  a n d  e x c l a m a t i o n ( ! ) c o mm a n d s . 

d o  f i l e n am e  

Th e l i s t o f  c o m m a n d s  s t o r e d  i n  f i l e n a m e  a r e  e x e c u t e d  
a s  k e y b o a r d  e n t r i e s .  N e s t i n g  o f  d o  c o m m a n d s  i s  
a l l o w e d  a s  d e e p  a s  i s  n e c e s s a r y  or a s  t h e  s y s t em h a s  
m em o r y . 

f i l e s [ - a b c d q r s t u x l C R ]  [ n am e  • • •  ] 

L i s t s i n  c o l u m n s a l l f i l e s i n  t h e  s p e c i f i e d d i r e c t o r y . 

T h e  l i s t i n g  i s  s o r t e d  a l p h a b e t i c a l l y  by  d e f a u l t .  
n am e  i s  g i v e n , t h e  c u r r e n t  d i r e c t o r y i s  l i s t e d . 
s p e c i f y i n g  m u l t i p l e  d i r e c t o r y n am e s , y o u  c a n  s e e 
c o n t e n t s  o f  s e v e r a l  d i r e c t o r i e s .  F i l e  n am e s  a r e  
f i r s t ,  t h e n t h e  d i r e c t o r i e s  w h e n  m i x e d  n a m e s  a r e  
s p e c i f i e d .  

I f  n o  
By 
t h e  
1 i s  t e d  

A l s o , a l l d i r e c t o r i e s a r e  m a r k e d  w i t h  a t r a i l i n g 11 / 11 
a n d  e x e c u t a b l e  f i l e s a r e  m a r k e d  w i t h  a t r a i l i n g 11 * 11 

T h e a v a i l a b l e o p t i o n s  f o r  f i l e s a r e : 

- a  L i s t s  f i l e s b e g i n n i n g  w i t h  11 • 11 a s  w e l l 
a s  a l l o t h e r f i l e s .  ( S u p e r - u s e r m o d e  
d e f a u l t s t o  - a . ) 
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- b  P r i n t s  i n v i s i b l e  c h a r a c t e r s  a s  / n n n  
( o c t a l ) 

- c  U s e s f i l e  c r e a t i o n  t i m e f o r  s o r t i n g  a n d  
p r i n t i n g .  

- d  I f  a d i r e c t o ry n a m e  i s  s p e c i f i e d ,  o n l y  
l i s t i t s n a m e , n o t  t h e  c o n t e n t s  o f  t h e  
d i r e c t o r y . 

- q  G i v e s  g r o u p  I D  i n s t e a d o f  o w n e r  I D  i n  
l i s t i n g .  

- r  R e v e r s e s t h e  o r d e r  o f  t h e  s o r t  t o  g e t  
r e v e r s e  a l p h a b e t i c o r  o l d e s t  d a t e  f i r s t  
d e p e n d i n g  o n  t h e  o p t i o n s  s p e c i f i e d .  

- s  G i v e  s i z e i n  b l o c k s , i n c l u d i n g i n d i r e c t  
b l o c k s ,  f o r  e a c h  e n t r y .  

- t  S o r t s  b y  t i m e  m o d i f i e d .  

- u  U s e s  l a s t  a c c e s s t i m e i n s t e a d  o f  l a s t  
m o d i f i c a t i o n f o r  s o r t i n g  a n d  p r i n t i n g .  

- R  L i s t s  t h e  c o n t e n t s  o f  a l l t h e  
s u b d i r e c t o r i e s f o r  t h e  s p e c i f i e d 
d i r e c t o r y . 

- x  F o r c e s c o l u m n a r  p r i n t i n g  ( S o r t e d  
m a t e r i a l i s  p r i n t e d a c r o s s  r a t h e r  t h a n 
d o w n  t h e  p a g e . ) 

- 1  F o r c e s  a o n e  e n t r y  p e r  l i n e o u t p u t  
f o r m a t , e . g .  t o  a t e l e t y p e . 

- C F o r c e s  m u l t i - c o l u m n  o u t p u t , t h i s i s  u s e d 
w i t h  o u t p u t  r e d i r e c t i o n .  

f r e e  [ f i l e sy s t em . • •  ] 

P r i n t s  o u t  t h e  n u m b e r  o f  f r e e  b l o c k s a v a i l a b l e  o n  t h e  
s p e c i f i e d f i l e s y s t e m . I f  n o  f i l e  s y s t em i s  
s p e c i f i e d ,  t h e  f r e e  s p a c e  o n  a l l o f  t h e  n o r m a l l y  
m o u n t e d f i l e  s y s t e m s  i s  p r i n t e d . 
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h e l p [ s u b j e c t ] 

i 

D i s p l a y s  t h e h e l p  t e x t  f o r  t h e  s p e c i f i e d s u b j e c t . A 
f e w  s p e c i a l  h e l p c o m m a n d s  a r e : 

h e l p * d i s p l a y s  a l i s t o f  s u b j e c t s  f o r  w h i c h 
h e l p i s  a v a i l a b l e . 

h e l p d i s p l a y s  a n  e x p l a n a t i o n o f  t h e  h e l p 
t e x t  a n d  t h e  n o t a t i o n s  u s e d w i t h i n .  

I f  t h e  h e l p t e x t  i s  l o n g e r  t h a n  o n e  s c r e e n , t h e  m e s s a g e  
- - M o r e - - ( n n % )  i s  d i s p l a y e d . P r e s s  < S P A C E B A R >  t o  
s e e  t h e  n e x t  s c r e e n f u l , o r  p r e s s  < E N T E R >  t o  e x p o s e  
o n e  m o r e  l i n e .  To  a b o r t  t h e d i s p l ay of  h e l p t e x t , 
p r e s s  < q > . 

To  i n f o r m  t h e  s y s t e m y o u  h a v e  p l a c e d  a d i s k e t t e  i n  a 
d r i v e o r  w i s h  t o  r e m o v e  o n e ,  y o u n e e d t o  u s e  t h e  
c o m m a n d s  m o u n t  a n d  d i s m o u n t .  I f  y o u  h a v e  p l a c e d  a 
X E N I X  d i s k  i n  d r i v e  0 ,  f o r  e x am p l e ,  y o u  m a y t y p e  11 m o u n t  
0 11 t o  t e l l t h e  s y s t e m t o  m a k e  i t s c o n t e n t s  a v a i l a b l e  
f r o m  t h e  d i r e c t o r y  11 / m n t 0 11 • L i k ew i s e ,  w h e n  y o u  a r e  
f i n i s h e d a n d  w i s h  t o  r e m o v e  i t ,  y o u  t y p e  11 d i s m o u n t  0 11 
a n d  t h e n t h e  s y s t e m u n m o u n t s  yo u r  f l o p p y .  

k i l l  [ - r ]  f i l e  • • •  

- r  D e l e t e s  t h e  e n t i r e c o n t e n t s  o f  t h e  
s p e c i f i e d d i r e c t o r y , a n d  t h e  d i r e c t o r y  
i t s e l f .  

R em o v e s  t h e  e n t r i e s f o r o n e  o r  m o r e f i l e s f r o m a 
d i r e c t o r y , t h u s  d e s t r oy i n g  t h e f i l e . A d i r e c t o r y  m u s t  
h a v e w r i t e  p e r m i s s i o n i f  f i l e s a r e  t o  b e  d e l e t e d  f r o m 
i t .  T h e  f i l e  h o w e v e r , d o e s  n o t  n e e d t o  h a v e  r e a d o r  
w r i t e p e r m i s s i o n t o  b e  d e l e t e d . 

Y o u  a r e  p r o m p t e d f o r  e a c h  f i l e  b e f o r e  i t  i s  r e m o v e d . 
A n s w e r  <y > < E N T E R >  t o  d e l e t e  t h e  f i l e . 

I f  a d e s i g n a t e d  f i l e  i s  a d i r e c t o r y , a n  e r r o r c o m m e n t  
i s  p r i n t e d  u n l e s s  t h e  o p t i o n a l  a r g u m e n t - r  h a s  b e e n  
u s e d . 

Y o u  c a n n o t  r e m o v e  t h e  f i l e  11 • •  1 1 f r om a d i r e c t o r y . 
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1 i b 

D i s p l a y s  a l i s t o f  t h e  t r s s h e l l c o m m a n d s . 

m o u n t  d r i v e - n um b e r  

A n n o u n c e s t o  t h e  s y s t e m t h a t a f i l e  s y s t em i s  n o w 
p r e s e n t o n  D r i v e d r i v e - n u m b e r .  T h e f i l e s y s t em ' s  
c o n t e n t s  a r e  m a d e  a v a i l a b l e  i n  t h e  d i r e c t o r y " / m n t n " ,  
w h e r e  n i s  t h e  s p e c i f i e d d r i v e .  F o r  e x a m p l e ,  i f  -
" m o u n t-0 " i s  ty p e d , t h e n  t h e  c o n t e n t s  o f  t h e  f l o p py o n  
d r i v e  0 i s  m a d e  a v a i l a b l e  i n  t h e  d i r e c t o r y  " /m n t 0 " .  

D i s m o u n t  p e r f o r m s  t h e  i n v e r s e o p e r a t i o n ,  a n n o u n c i n g  
t o  t h e  s y s t e m t h a t  t h e  f i l e  s y s t e m p r e v i o u s l y  m o u n t e d  
o n  D r i v e d r i v e - n u m b e r  i s  t o  b e  r e m o v e d . 

"'�-MountWill--
r e f u s e  t o  m o u n t  a f i l e  s y s t em w h i c h i s  n o t  

m a r k e d  c l e a n : t h i s c a n  h a p p e n  i f  a s y s t em c r a s h  
p r e v e n t e d  t h e  u s e  o f  d i s m o u n t  o r  / e t c / s h u t d o w n . I n  
s u c h  a c a s e , u s e  f s c k t o  c l e a n  t h e  f i l e  s y s t em , t h e n 
t r y  m o u n t  a g a i n .  �e C h a p t e r  7 o f  t h i s m a n u a l  f o r  
m o r e  i n f o r m a t i o n . )  

1---------------�----"·-·-"-'·--
T h e s e  c om m a n d s  k e e p  t r a c k  o f  w h e r e  e a c h  d e v i c e i s  
m o u n t e d . I f  n o  d r i v e - n u m b e r  i s  g i v e n , m o u n t  p r i n t s  
a t a b l e  s h o w i n g  t h e  c u r r e n t l y  m o u n t e d  f i l e s y s t em s  ( i f  
a n y ) . 

N o t e :  y o u  c a n n o t m o u n t  a d i s k w i t h  a n  a l i e n f i l e s y s t em 
o n  i t ,  f o r  e x a m p l e ,  o n e  w i t h  T R S D O S  o n  i t .  I f  y o u  
a t t e m p t  t o  d o  s o , y o u  w i l l  c r a s h  t h e  s y s t e m . L i k e w i s e ,  
y o u c a n n o t  m o u n t  a f l o p py o r  h a r d  d i s k  w h i c h h a s  b e e n  
n e w l y  f o r m a t t e d . Y o u  m u s t  u s e  t h e  m k f s  u t i l i t y o n  i t  
f i r s t . 

m o v e  [ - i ]  f i l e l f i l e 2 
m o v e  [ - i ]  f i l e l [ f i l e 2 . . •  ] d i r e c t o ry 

- i  p r o m p t s  i f  t h e  d e s t i n a t i o n f i l e  a l r e a d y  
e x i s t s . Y o u  t h e n  c h o o s e  t o  k e e p  o r  
o v e r w r i t e t h e  e x i s t i n g  f i l e .  

C o p i e s f i l e l t o  f i l e 2 .  T h e p e r m i s s i o n s  a n d  o w n e r  
o f  f i l e 2 a r e  k e p t  i f  t h e  f i l e  a l r e a d y  e x i s t s ; 
o t h e r w 1 s e , t h e  p e r m i s s i o n s  o f  t h e  s o u r c e  f i l e  a r e  u s e d .  

---------- ftadle ihaek---------
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M u l t i p l e f i l e s c a n  b e  c o p i e d  i n t o  a d i r e c t o r y by  u s i n g 
t h e  s e c o n d  f o r m  o f  m o v e . T h e f i l e n a m e s a r e  n o t  
c h a n g e d . 

N o t e : m o v e  r e f u s e s t o  c o py a f i l e  o n t o  i t s e l f .  

p r i n t [ - r l - c J  [ -m l - n J  [ f i l e  • • •  ] 

C a u s e s  t h e  f i l e ( s )  t o  b e  q u e u e d f o r  p r i n t i n g  o n  t h e  
l i n e p r i n t e r . I f  n o  f i l e s a r e  n a m e d , t h e  k e y b o a r d  i s  
r e a d  u n t i l y o u  t y p e  a � D  a t  t h e  b e g i n n i n g  o f  a l i n e .  

T h e f o l l o w i n g  o p t i o n s  a r e  a v a i l a b l e :  

- r  R em o v e s  t h e  f i 1 e w h e n  i t  h a s  b e e n  q u e u e d . 

- c  C o p i e s t h e  f i 1 e t o  a v o i d  a ny c h a n g e s  
b e i n g  m a d e b e f o r e  i t  I S  p r i n t e d . 

- m  R e p o r t s  by  m a i 1 w h e n  p r i n t i n g  i s 
c o m p l e t e .  

- n  D o e s  n o t  r e p o r t  b y  m a i 1 . T h i s  i s  t h e  
d e f a u l t  o p t i o n .  

r e n am e  o l d . f i l e  n ew . f i l e n am e  

C h a n g e s  o l d . f i l e • s  n a m e  t o  n e w . f i l e n a m e . 

r e s t o r e  [ : ] d r i v e - n u m b e r  [ - d ]  I [ n am e  • • •  ] 

- d  d i s p l a y s  a l i s t o f  f i l e s o n  t h e  f l o p py 
d i s k e t t e  ( d i r e c t o ry ) . 

R e a d s  i n  f i l e s t h a t  h a v e  b e e n  w r i t t e n  t o  a f l o p py w i t h  
s a v e  a n d  r e s t o r e s  t h em t o  w h e r e  t h ey w e r e  s a v e d  f r om . 
Y o u  m a y  u s e  m u l t i p l e f i l e n a m e s  o r  d i r e c t o r y n a m e s . I f  
a d i r e c t o r y n a m e  i s  s p e c i f i e d ,  i t  r e s t o r e s  t h e  
d i r e c t o ry a n d  i t • s  f i l e s a n d  s u b d i r e c t o r i e s ( a n d  t h e i r 
c o n t e n t s ) .  
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s a v e  [ : ] 
- s s  

- d  s 

d r i v e - n u m b e r  { - s s l - d s }  [ n am e  . . .  ] 

s p e c i f i e s t h a t t h e  d e s t i n a t i o n  f l o p p y 
a s i n g l e - s i d e d  d i s k .  
s p e c i f i e s t h a t t h e  d e s t i n a t i o n f l o p p y  
a d o u b l e - s i d e d  d i s k .  

O n e o f  t h e  a b o v e  ( - s s , - d s )  m u s t  b e  
s p e c i f i e d . 

i s 

i s 

S a v e s  f i l e s o r  e n t i r e d i r e c t o r i e s a n d  t h e i r c o n t e n t s  t o  
t h e  f l o p py i n  t h e  s p e c i f i e d d r i v e . Y o u  m a y u s e  
m u l t i p l e  f i l e  n a m e s  o r  d i r e c t o r y n a m e s . I f  a d i r e c t o r y 
n a m e  i s  s p e c i f i e d ,  i t  s a v e s  t h e  d i r e c t o r y a n d  i t ' s  
f i l e s a n d  s u b d i r e c t o r i e s ( a n d  t h e i r c o n t e n t s ) .  

Y o u  m u s t  t e l l s a v e  i f  y o u a r e  u s i n g  s i n g l e  s i d e d  
d i s k e t t e s  o r  d o u b l e s i d e d  by u s i n g  t h e  - s s  f l a g  i f  
t h e y a r e  s i n g l e  s i d e d , a n d  by  u s i n g  t h e�s f l a g  i f  
t h e y a r e  d o u b l e  s i d e d . T h e f l o p p y d i s k s -mus t b e  
f o r m a t t e d  p r i o r t o  u s e .  

s e t [ o p t i o n ]  

A l l o w s  y o u t o  c h a n g e  t s h ' s  i n t e r n a l  o p t i o n s . T o  
d i s p l a y t h e  o p t i o n s  s e t t i n g s ,  t y p e  s e t  < E N T E R > . 

O p t i o n s  t h a t a r e  c u r r e n t l y  a v a i l a b l e a r e : 

v e r b o s e  [ o n l o f f ] - - i f  v e r b o s e  i s  o f f , 
t r s s h e l l ' s d o e s  n o t  i n f o r m  y o u o f  a 
c o m m a n d ' s  s u c c e s s  o r  f a i l u r e . 

r e t ry [ o n l o f f ] - - e n a b l e s / d i s a b l e s t h e  
r e t r y f e a t u r e . W h e n  r e t r y i s  o n , t h e  
c o m m a n d  l i n e i s  c o n v e r t e d  t o  l o w e r - c a s e  
i f  t r s s h e l l w a s  u n a b l e  t o  e x e c u t e  a 
c o m m a n d . T r s s h e l l t h e n t r i e s  t o  e x e c u t e  
t h e  l o w e r - c a s e  c o m m a n d  l i n e .  

p r o m p t  s t r i n g  - - s e t s  t h e  t r s s h e l l p r om p t  
t o  s t r i n g .  
F o r  e x am p l e :  s e t  p r o m p t  c u e >  < E N T E R > ,  
s e t s  t h e  s t r i n g  11 C u e > 11 a s  t h e  n e w 
t r s s h e l l p r o m p t .  
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s h ow d i r  

P r i n t s  t h e  p a t h n a m e  o f  t h e  c u r r e n t  w o r k i n g  d i r e c t o r y . 

t i m e 

D i s p l a y s  t h e  c u r r e n t  d a t e  a n d  t i m e .  

v e r s i o n 

D i s p l a y s  t h e  n a m e  o f  t h e  s h e l l a n d  i t s c u r r e n t  
v e r s i o n .  
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A P P E N D I X  E 

I n s t a l l i n g T R S- X E N I X A p p l i c a t i o n s  
an d H o w  t o  U s e  s a v e  T o  M a k e B a c k u p s  

I n s t a l l i n g T R S - X E N I X  A p p l i c a t i o n s  

B e f o r e  i n s t a l l i n g y o u r  T R S - X E N I X  A p p l i c a t i o n s  p a c k a g e  p l e a s e  
r e a d  t h r o u g h  a l l t h e  d i r e c t i o n s . T h i s  w i l l  e n a b l e y o u t o  
b e c om e  f am i l i a r w i t h  t h e  e n t i r e  p r o c e d u r e , a n d  h e l p m a k e t h e  
i n s t a l l a t i o n  s m o o t h e r . D u r i n g  t h e  i n s t a l l a t i o n b e  s u r e  t o  
w a t c h  t h e  s c r e e n  a n d  a n s w e r  a l l t h e  p r om p t s  y o u  a r e  g i v e n . 

T o  b e g i n  i n s t a l l i n g t h e  p a c k a g e : 

1 .  T u r n  o n  a l l p e r i p h e r a l s a n d  t h e n  t u r n o n  t h e  C o m p u t e r . 

2 .  L o g i n a s  r o o t  ( t o i n s t a l l T R S - X E N I X  a p p l i c a t i o n s ,  y o u  m u s t  b e  
l o g g e d  i n  a s  r o o t ) .  

3 .  A t  t h e  r o o t p r om p t  ( # )  t y p e : 

i n s t a l l < E N T E R >  

T h e s c r e e n  w i l l  d i s p l ay a T R S 8 �  M o d e l - 1 6  X E N I X  S y s t em , 
A p p l i c a t i o n I n s t a l l a t i o n M e n u .  I t  w i l l  a l s o  d i s p l a y t h e  
p r o m p t s  1 )  t o  i n s t a l l o r  q )  t o  q u i t .  

4 .  E n t e r < 1 >  t o  i n s t a l l y o u r  a p p l i c a t i o n . 

5 . A t  t h e  p r o m p t  � I n s e r t " y o u r  T R S - X E N I X  A p p l i c a t i o n 
d i s k e t t e  i n  D r i v e � a n d  p r e s s  < E N T E R > .  

Th e n e x t  s c r e e n  w i l l  d i s p l a y t h e  n a m e  o f  t h e  a p p l i c a t i o n 
b e i n g  i n s t a l l e d ,  t h e  v e r s i o n n u m b e r , a n d  t h e  c a t a l o g n u m b e r . 
A t  t h e  b o t t o m o f  t h e  s c r e e n  a w e l c o m i n g  m e s s a g e w i l l  a p p e a r . 

W h i l e  y o u r  a p p l i c a t i o n i s  b e i n g  i n s t a l l e d ,  t h e  s y s t em a l s o  
c r e a t e s  t h e  f i l e  ( / e t c / l o g b o o k ) t h a t T R S - X E N I X  u p d a t e s  
w h e n e v e r  a n e w  a p p l i c a t i o n i s  i n s t a l l e d o r  u p d a t e s  a r e  m a d e . 
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W h e n  X E N I X  i s  f i n i s h e d t h e  m e s s a g e : 

" I n s t a l l a t i o n c o m p l e t e  - R em o v e  t h e  d i s k e t t e , t h e n  
p r e s s < E N T E R > " 

w i l l  a p p e a r . P r e s s i n g  < E N T E R >  r e t u r n s t h e  m e n u t o  t h e  
s c r e e n . Y o u a r e  t h e n  p r om p t e d  t o  p r e s s : 

1 )  t o  i n s t a l l a n o t h e r  a p p l i c a t i o n , o r  

q )  t o  q u i t .  

Y o u r  i n s t a l l a t i o n i s  n o w  c o m p l e t e .  

Y o u  m ay n o w i n s t a l l a n o t h e r  T R S - X E N I X  a p p l i c a t i o n o r  q u i t .  
( P r e s s i n g < q >  r e t u r n s  y o u t o  T R S - X E N I X . ) 

M a k i n g B a c k u p s  U s i n g  s a v e  

U s e t h e  f o l l o w i n g  p r o c e d u r e  t o  m a k e  b a c k u p s  i n s t e a d o f  w h a t  
i s  d e s c r i b e d i n  y o u r  a p p l i c a t i o n s  m a n u a l . B e f o r e  g e t t i n g  
s t a r t e d , y o u  m u s t  f o r m a t  s o m e  f l O R PY d i s k s . Y o u  m a y  w a n t t o  
k e e p  a b o x  o f  f l o p p y d i s k s  f o r m a t t e d  t o  m a k e  b a c k u p s  w i t h . 

I n s t r u c t i o n s  f o r  f o r m a t t i n g  f l o p py d i s k s  a r e  g i v e n i n  
C h a p t e r  8 . 

H I N T :  S i n c e  y o u  m u s t  e x i t T R S - X E N I X  t o  
f o r m a t  f l o p py d i s k s , y o u  m a y  w a n t  t o  f o r m a t  
t h e m a t  t h e  e n d  o f  t h e  d a y a f t e r t h e  s y s t em 
i s  s h u t d o w n  ( o r a t  t h e  b e g i n i n g  o f  t h e  d ay ) . 
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A f t e r  y o u  h a v e  f o r m a t t e d  p l e n t y  o f  f l o p p y d i s k s , f o l l o w t h i s  
p r o c e d u r e  t o  m a k e b a c k u p s  w i t h  t h e  s a v e  c o mm a n d : 

1 .  B o o t  T R S - X E N I X  a n d  l o g  i n  a s  r o o t , w h i l e  y o u a r e  a t  t h e  
c o n s o l e  i n  m u l t i - u s e r  m o d e .  A t  t h e  r o o t  p r o m p t ,  t y p e : 

s a v e  < E N T E R >  

2 .  T h e  f o l l o w i n g  m e n u i s  d i s p l ay e d : 

3 .  

S a v e / R e s t o r e  U s e r  F i l e  S y s t em s 

1 t o  d o  f u l l  d a i l y  d a t a  s a v e  
2 t o  d o  d a i l y  d a t a  s a v e  by  s y s t em 
3 t o  r e s t o r e  f u l l d a i l y  d a t a  s a v e  
4 t o  r e s t o r e  d a i l y  d a t a  s a v e  by  s y s t em 
5 t o  s a v e  p r o g r a m s  
6 t o  r e s t o r e  p r o g r a m s  
q t o  q u i t 

Y o u  a r e  n o w p r o m p t e d t o  e n t e r  a s e l e c t i o n . A 
d e s c r i p t i o n o f  e a c h  s e l e c t i o n  f o l l o w s : 

f u l l  d a i l y  d at a  s a v e  ( 1 ) - - s a v e s  t h e  d a t a  f i l e s f o r  
a l l T R S - X E N I X  A p p l i c a t i o n s  o n  t h e h a r d  d i s k .  

d a i l y  d a t a  s a v e  by s y s t em ( 2 )  - - s a v e s  t h e  d a t a  f i l e s 
f o r  o n e  T R S - X E N I X  A p p l i c a t i o n .  Y o u  a r e  p r o m p t e d  t o  
e n t e r  t h e  t w o  l e t t e r  i n i t i a l o f  t h e  s y s t em ( i . e .  A r , 
G l , A p ) .  
r e s t o r e  f u l l d a i l y  d a t a  s a v e  ( 3 )  - - r e s t o r e s  f i l e s 
s a v e d  by  s e l e c t i o n ( 1 ) . 

r e s t o r e  d a i l y  d a t a  s a v e  by s y s t em ( 4 )  - - r e s t o r e s  
f i l e s s a v e d  by s e l e c t i o n ( 2 ) . 

s a v e  p r o g r am s  ( 5 )  - - S a v e s  a l l T R S - X E N I X  A p p l i c a t i o n  
p r o g r a m s . 

r e s t o r e  p r o g r am s  ( 6 )  - - r e s t o r e s  a l l T R S - X E N I X  
A p p l i c a t i o n p r o g r a m s , s t o r e d  w i t h  s e l e c t i o n  ( 5 ) . 
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4 .  A f t e r  y o u e n t e r y o u r  s e l e c t i o n , y o u  a r e  p r om p t e d  t o  
e n t e r  a < 1 > i f  y o u a r e  u s i n g  s i n g l e - s i d e d d i s k e t t e s  o r  
a < 2 >  i f  y o u  a r e  u s i n g  d o u b l e - s i d e d  d i s k e t t e s . 

5 .  Y o u  a r e  n o w p r o m p t e d : 

E n t e r  D r i v e N u m b e r : 

E n t e r a < 0 >  o r  a < 1 > f o r  F l o p p y D r i v e 0 o r  F l o p py 
D r i v e  1 r e s p e c t i v e l y .  

6 .  S o m e  s e l e c t i o n s  p r o m p t  y o u  f o r  m o r e  i n f o r m a t i o n . Y o u  
a r e  t h e n p r om p t e d  t o  i n s e r t  t h e  f i r s t  f l o p p y d i s k i n t o  
t h e  d r i v e . W h e n  t h e  f i r s t  f l o p py d i s k  i s  f u l l ,  y o u a r e  
p r o m p t e d t o  e n t e r  t h e  n e x t  d i s k ,  a n d  s o  o n . 

7 .  Y o u  s h o u l d l a b e l  e a c h  f l o p py d i s k w i t h  a d e s c r i p t i o n , 
d a t e  a n d  d i s k  n u m b e r  i n  t h e b a c k u p  s e r i e s : 

G e n e r a l  L e d g e r  D a t a  F i l e s * *  B A C K U P * *  
J a n u a ry 2 3 ,  1 9 8 3  D i s k # 1 o f  1 0  

8 .  W h e n  t h e  p r o c e s s i s  c o m p l e t e , y o u  a r e  r e t u r n e d t o  t h e  
SA V E  m e n u .  I f  y o u  a r e  t h r o u g h , p r e s s  <q > t o  e x i t  t o  
t h e  r o o t  p r o m p t . 
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A p p en d i x  F 

T r a s f e r r i n g  T R S D O S - I I  F i l e s t o  T R S - X E N I X  

T h e t x  c o m m a n d  i s  u s e d t o  t r a n s f e r  f i l e s f r o m T R S D O S - I I 
f o r m a t t e d  d i s k e t t e s  t o  T R S - X E N I X .  I t  a l s o  t r a n s f e r s  f i l e s 
f r o m T R S D O S - I I S A V E f o rm a t t e d  d i s k e t t e s  ( - r o p t i o n ) .  

W h e n  t h e  f i l e s a r e  t r a n s f e r r e d  t o  T R S - X E N I X ,  t h e i r f i l e n a m e s  
a r e  c h a n g e d  t o  m e e t  X E N I X  f i l e  s p e c i f i c a t i o n s .  T h a t  i s  a l l 
u p p e r c a s e  l e t t e r s  a r e  c h a n g e d  t o  l o w e r c a s e ,  a n d  t h e  s l a s h  
( / )  p r e c e d i n g  t h e  e x t e n s i o n i s  c h a n g e d  t o  a p e r i o d ( . ) .  

T h e t x  c o m m a n d  a l s o  a l l ow s  y o u  t o  d i s p l a y d i r e c t o r y  
i n f o r m a t i o n f o r  T R S D O S - I I d i s k e t t e . 

N o t e s : 

1 .  P a s s w o r d  p r o t e c t e d  f i l e s a r e  t r a n s f e r r e d  t o  T R S - X E N I X .  
Ow n e r s h i p i s  g i v e n  t o  t h e  u s e r o n l y .  

2 .  T h e  / d e v  f i l e s f o r  t h e  f l o p py d r i v e s  m u s t  h a v e  t h e  " r "  
p e r m i s s i o n s e t ( / d e v / r f d n  a n d  / d e v / f d b t n  - - n i s  
0 , 1 , 2  o r  3 d e p e n d i n g o n  th e d r i v e  n u m b er ) . 

I m p o r t a n t : T R S - X E N I X  c a n  o n l y  r e a d T R S D O S - I I 
4 . x m e d i a .  I f  y o u  w i s h  t o  t r a n s f e r  T R S D O S  f i l e s 
t o  T R S - X E N I X ,  u s e  t h e  F C O P Y  c o m m a n d  t o  c o py t h e  
f i l e s t o  T R S D O S - I I  a n d  t h e n  u s e  t h e  t x  c o mm a n d  
t o  t r a n s f e r  t h e  f i l e s t o  T R S - X E N I X .  
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T h e s y n t a x  f o r  t x  i s : 

a )  t x  : d o p t i o n s  T f s p e c i T w c  X d i r  
--

b )  t x  : d  o p t i o n s  T f s p e c  X f s p e c  

c )  t x  : d - f [ Tf s p e c i Tw c J  

o p t i o n s  c a n  b e  a n y o f  t h e  f o l l o w i n g :  

- a  a b s o l u t e , c o py f i l e s e v e n  i f  f i l e  a l r e a d y  e x i s t s  
- c  d o  n o t  c o n v e r t  u p p e r  c a s e  l e t t e r s  i n  t h e  f i l e n a m e  

t o  1 o w e r  c a s e  
- 1  d o  n o t  a d d a l i n e f e e d  t o  T R S D O S - I I V L R f i l e s 
- p  p r o m p t  o p e r a t o r  b e f o r e  e a c h  f i l e  i s  m o v e d  
- r  s p e c i f i e s t h a t  t h e  s o u r c e  i s  T R S D O S - I I  S A V E  m e d i a 
- s  d o  n o t  s t r i p l e n g t h  by t e  f r o m T R S D O S - I I  V L R  f i l e s 
- v  v e r b o s e ,  d i s p l ay i n f o r m a t i v e m e s s a g e s  d u r i n g  c o py .  
- x  c o n v e r t s  c a r r i a g e  r e t u r n s  t o  l i n e f e e d s  

( 0 A H  t o  0 D H ) 

W h e r e : T f s p e c  
Twc 
X f s p e c  
X d i r  
: d 

= 

= 

= 

= 

= 

T R S D O S - I I  f i l e  s p e c i f i c a t i o n 
T R S D O S - I I w i l d c a r d  s p e c i f i c a t i o n 
T R S - X E N I X  f i l e  s p e c i f i c a t i o n 
TR S - X E N I X  d i r e c t o r y 
s p e c i f i e s t h e  d r i v e  t h a t 
c o n t a i n s  t h e  T R S D O S - I I d i s k e t t e . 
_:_E._ i s  r e q u i r e d  

I f  X d i r  i s  o m i t t e d , t h e  d e f a u l t  i s  t h e  c u r r e n t 
w o r k i n g d i r e c t o r y  ( f o r m  a o f  s y n t a x ) . 

T h e o p t i o n s  a n d  d r i v e  n u m b e r  ( : d )  a r e  p o s i t i o n 
i n d e p e n d a n t .  Th e y  m a y b e-l o c a t e d  i n  a n y o r d e r  o n  
t h e  c o mm a n d  l i n e ( e x c e p t  w i t h i n  f i l e s p e c s ) .  

I f  a w i l d c a r d  m a s k i s  u s e d , i t  m u s t  b e  e n c l o s e d i n  
q u o t e s . 
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E x am p l e s 

1 .  t x  : 0  

C o p i e s a l l f i l e s f r o m t h e  T R S D O S - I I  d i s k e t t e  i n  D r i v e  0 
t o  t h e  c u r r e n t  w o r k i n g  d i r e c t o r y  o f  T R S - X E N I X  
( d e f a u l t ) . 

2 .  t x  : 0  A R M A I N / D A T  . 
t x  A R M A I N / D A T . : 0  

3 .  

C o p y  f i l e  A R M A I N / D A T  f r om t h e  T R S D O S - I I d i s k e t t e  i n  
D r i v e  0 t o  t h e  c u r r e n t  w o r k i n g d i r e c t o r y ( . ) .  T h e 
T R S - X E N I X  f i l e s p e c  i s  a rm a i n . d a t . 

t x  : 1  L E A O W N / I D X  L E A O W N / O AT  O W N E R / O AT  / u s r / l e a s e / o w n e r s  - x  
t x  - x  L E A O W N / I D X  L E A O W N / O A T  O W N E R / O A T  / u s r / l e a s e / o w n e r s  : 1  
t x  L E A O W N / I O X : 1  - x  L E A O W N / D A T  O W N E R / O A T  / u s r / l e a s e / o w n e r s  

C o p i e s f i l e s :  L E A O W N / I O X ,  L E A O W N / D A T  a n d  O W N E R / O A T  
f r om t h e  T R S D O S - I I  d i s k e t t e i n  D r i v e 1 t o  t h e  T R S - X E N I X  
d i r e c t o r y / u s r / l e a s e / o w n e r s . T h e T R S - X E N I X  f i l e n a m e s  
a r e : l e a o w n . i d x ,  l e a o w n . d a t , a n d  ow n e r . d a t . 

A n y  c a r r i a g e  r e t u r n s  i n  t h e  f i l e s a r e  c o n v e r t e d  t o  l i n e 
f e e d . T h i s  i s  u s e f u l w h e n  t r a n s f e r r i n g B A S I C  s o u r c e  t o  
T R S - X E N I X .  

4 .  t x  : 1  - c  L E A O W N / I D X  L E A O W N / D AT  O W N E R / O A T  / u s r / l e a s e / o w n e r s  
t x  L E A O W N / I O X L E A O W N / O A T  O W N E R / O A T  - c  / u s r / l e a s e / o w n e r s  : 1  
t x  L E A O W N / I O X - c  : 1  L E A O W N / D A T  O W N E R / O A T  / u s r / l e a s e / o w n e r s  

C o p i e s  f i l e s :  L E A O W N / I O X ,  L E A O W N / D AT  a n d  O W N E R / O A T  
f r o m t h e  T R S D O S - I I  d i s k e t t e  i n  D r i v e 1 t o  t h e  T R S - X E N I X  
d i r e c t o r y / u s r / l e a s e / o w n e r s . S i n c e  t h e  - c  s w i t c h  w a s  
s p e c i f i e d ,  t h e  f i l e n a m e s  a r e  n o t  c o n v e r t e d  t o  
l o w e r c a s e :  

T R S O O S - I I 

L E A O W N / I O X  
L E A O W N / O A T  
OW N E R / O A T  

TR S - X E N I X  

L E A O W N . I O X  
L E A O W N . D A T  
OW N E R .  O A T  
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5 . t x  : 3  " A R * " / u s r / A R  - p a v  
t x  - p  - a  - v  : 3  " A R * "  / u s r / A R  
t x  " A R * "  / u s r / A R  : 3  - a p v  

D i s p l a y s  a l l f i l e s f o u n d  o n  t h e  T R S D O S - I I d i s k e t t e  i n  
D r i v e  3 ,  t h a t  m a t c h  t h e  w i l d c a r d  m a s k  A R * . T h e - p  
o p t i o n c a u s e s t h e  m e s s a g e  c o py ? t o  b e  d i s p l a y e d . 
A n s w e r  <y > e s  o r  < n > o . I f  < y >  i s  e n t e r e d , t h e  T R S D O S - I I 
f i l e  i s  c o p i e d  i n t o  t h e  T R S - X E N I X  d i r e c t o r y  / u s e / A R . 

B e c a u s e  t h e  a b s o l u t e  s w i t c h  w a s  s p e c i f i e d ( - a ) , y o u a r e  
n o t  p r o m p t e d  i f  t h e  d e s t i n a t i o n f i l e  a l r e a d y  e x i s t s . 
H o w e v e r , i n f o r m a t i v e m e s s a g e s  a r e  d i s p l a y e d  b e c a u s e  t h e  
- v  s w i t c h  w a s  s p e c i f i e d .  

6 .  t x  : 0  - f  

D i s p l a y s  d i r e c t o r y i n f o r m a t i o n f o r  e v e r y  f i l e  o n  t h e  
T R S D O S - I I d i s k e t t e i n  D r i v e  0 .  

7 .  t x  : 1  - f  - r  

D i s p l a y s  d i r e c t o r y i n f o r m a t i o n f o r  e v e r y  f i l e  o n  t h e  
T R S D O S - I I  S A V E  d i s k e t t e  i n  D r i v e 0 .  

8 .  t x  : 3  I N I T / *  - f  

D i s p l a y s  d i r e c t o r y  i n f o r m a t i o n f o r  a l l f i l e s m a t c h i n g  
t h e  w i l d c a r d  m a s k  I N I T / *  f o u n d  o n  t h e  T R S D O S - I I 
d i s k e t t e  i n  D r i v e  3 .  

---------- ftadle lhaell ---------

- - l li' 8  - -



---------- TRS-BO ® 

9 .  W i l d c a r d  E x am p l e :  

T h e  w i l d c a r d  c h a r a c t e r  " * " m a t c h e s z e r o  o r  m o r e  
o c c u r r e n c e s  o f  a n y  l e g a l f i l e s p e c  c h a r a c t e r  i n c l u d i n g 
t h e  s l a s h . 

T h e w i l d c a r d  c h a r a c t e r  " ? " m a t c h e s  o n l y  o n e  o c c u r r e n c e  
o f  a n y  l e g a l  f i l e s p e c  c h a r a c t e r i n c l u d i n g  s l a s h . 

S u p p o s e  y o u  h a v e  
t h e  d i r e c t o r y : 

a d i s k e t t e w i t h  t h e  f o l l o w i n g  f i l e s i n  

T E S T  
T E S T A / O A T  

T h e  w i l d  c a r d  m a s k : 

1 1 T E S T * " 

TE S T l  
T E S T l / O A T  

T E S T / O A T  
TE S T / C  

m a t c h e s a l l o f  t h e  a b o v e  f i l e s .  I t  i s  i m p o r t a n t  t o  
r e m e m b e r  t h a t T R S - X E N I X  d o e s  n o t  f o l l o w T R S O O S - I I  
c o n v e n t i o n s  f o r  w i l d c a r d i n g .  T R S - X E N I X  d o e s  n o t  
r e c o g n i z e e x t e n s i o n s , t h e r e f o r e  a T R S O O S - I I e x t e n s i o n 
i s  c o n s i d e r e d  t o  b e  p a r t  o f  t h e  f i l e n a m e . I n  t h i s 
e x a m p l e  " T E S T * " m a t c h e s a n y  f i l e n am e  t h a t b e g i n s  w i t h  
t h e  l e t t e r s  " T E S T " , 

H ow e v e r  t h e  w i l d c a r d  m a s k : 

" T E S T ? "  

m a t c h e s  o n l y  t h e  f i l e  T E S T l  b e c a u s e  t h e  " ? "  c h a r a c t e r  
m e a n s  t o  m a t c h  o n l y  o n e  l e t t e r . T h e r e f o r e  f i l e s p e c s  
w i t h  e x t e n s i o n s  a r e  t o o  l o n g  t o  m a t c h  t h i s  w i l d c a r d . 

T h e  w i l d c a r d  m a s k : 

" T E S T ? * " 

m a t c h e s t h e  f o l l o w i n g  f i l e s :  

T E S T l  
T E S T l / O A T  

T E S T / O A T  
TE S T / C  

T E S T A / O A T  

Th e f i l e  T E S T  d i d  n o t m a t c h  b e c a u s e  t h e  " ? "  c h a r a c t e r  
m u s t  m a t c h  a t  l e a s t  o n e  c h a r a c t e r . 

N o t e :  A n y  f i l e s p e c  c o n t a i n i n g  t h e  w i l d c a r d  m a s k  
c h a r a c t e r s  ( *  o r  ? )  m u s t  b e  e n c l o s e d i n  q u o t e s . 
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E R R O R S  

" U n k n ow n  o p t i o n f o u n d " A n  i l l e g a l  o p t i o n w a s  u s e d . 

" M u l t i p l e  d r i v e  s p e c i f i c a t i o n .. Mo r e  t h a n  o n e  d e v i c e t y p e  
w a s  s p e c i f i e d .  

11 l l l e g a l  d r i v e  u n i t  n u m b e r " A n  i l l e g a l  d r i v e  n u m b e r  w a s  
g i v e n . D r i v e n u m b e r s  m a y b e  i n  t h e  r a n g e [ 0 , 7 ] .  

11 0 r i v e  n u m b e r  n o t  f o u n d  o n  t h e  c omm a n d  l i n e 11 A s o u r c e  
d r i v e n u m b e r  i s  r e q u i r e d  i n  t h e  c o mm a n d  l i n e .  

" D i r e c t o ry X d i r  d o e s  n o t  e x i s t "  T h e  d i r e c t o r y  n a m e  
s p e c i f�w a s  n o t  f o u n d  o n  t h e  T R S - X E N I X  f i l e  s y s t e m . 

11 F i l e s t a t f a i l e d o n  Tf s p e c 11 I n t e r n a l  E r r o r . T h e 
s p e c i f i e d f i l e  w a s  o p e n e d  s u c c e s s f u l l y ,  b u t  t h e  f i l e  
s t a t u s  c o u l d  n o t  b e  r e a d . 

11 F i l e n a m e  X d i r  i s  n o t  a d i r e c t o ry •  T h e  T R S - X E N I X  
d i r e c t o r y  s p e c i f i e d i s  n o t  a d i r e c t o r y , b u t  i s  a f i l e . ·� 
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Appendix W :  Bas ic  Concepts 

Th is append ix g ives you an under stand ing of the bas ic 
conc epts that you need to func tion in the XENIX env ironmen t .  
I t  d iscusses  the XEN IX f i le system , naming conven tions , 
commands ,  and input and output . Afte r read ing th is append ix 
you will have an under stand ing of how the system ' s  f i le s ,  
d irector ies ,  and dev ices are organ i z ed and named , how 
command s are en te red , and how a command ' s  input and ou tput 
c an be man ipulated . 

W. l File System 

A f i le system is a se t of f i les org an i z ed in a log ical 
fash ion . In  XEN IX , th is se t of f i les  cons ists  of all 
ava i lable system resou rces inc luding data f i les , prog rams , 
l i ne pr inte r s ,  and dis k s .  Thu s ,  the XENIX f i le system is 
more  genera lly a system for access ing all of the resou rces 
of  the system . 

To log ic ally struc ture the f i les and resou rces of the 
system , the XEN IX f i le system is or gan i z ed hierarchically 
into a " tree-s truc ture . "  See Figure W-1 for an i llus tra tion 
of  a typical tree-s truc tured f i le system . In  th is tree of 
f i les , th e root  of  the tree is at the top and branches of 
the tree grow downwa rd . Di rector ies cor re spond to nodes  in 
the tree � ord inary f i les  cor re spond to "leaves . "  If  a 
d ir ec tory conta ins a downwa rd branch to other f i le s  or 
d ir ec tor i e s ,  then those f i les  and d irec tor ies  are 
" conta ined " in the g i�en direc tor y .  It  is poss ible to 
spec ify any f i le in the system by sta r t ing at the root 
( wh ere the root  is at the top)  and traveling down any of the 
branches to the des ired f ile . S imi lar ly ,  you can spec ify 
any f i le in the system , rela t ive to any other . 
Spec ification of these f i les depend s on a knowledg e  of XEN IX 
naming conventions , discussed in Sec tion W. 3 .  

Pr ivacy and secur ity for 
arrang ed . Each f ile and 
permis s ions that can be set 
by a group of use r s ,  and by 

f i les and direc tor ies  can be 
di rec tory has read-wr ite-exec ute 
to control access by the owner , 
eve ryone else . 
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root ( \ ) 
I \ 

I \ 
I \ 

b in usr dev 
I I \ \ 

cmd I \ tty 
doug ne i l  

1
1 I I \

\ 
ma i l  news text da ta 

Figure W-1 .  A Typical F i le System 

In the typical tree-struc tured f i le system of Figure W-1 , 
the " t ree " grows downwa rd . The names root , bin , usr , dev ,  
doug , and ne i l  all represent direc to r ies�d are a� nodes  
in the tree . By conven tion , in  XENIX the name of  the root  
d irectory is  g iven the one charac te r name , "I" ·  The name s 
mai l ,  news , text , and data all represent normal data f i le s ,  
and are all "leaves " o f  the tree . Note that cmd , wh ich here 
is  an exec utable command , is also a leaf and therefore  a 
f i le . The name � repre sen ts a te rminal and is ' also 
represented in the tree . �-

w. l . l Files 

The f ile is the fundamenta l  unit of the f i le system . 
Conc ep tually , everyth ing is treated as a f ile .  However , 
there are really three d ifferent type of f i les : ord inary 
f i les  (what we usually mean when we say " f i le " ) , spec ial 
f i les , and direc tor ies . Each of these f i le types is  
d iscussed below : 

Ord inary F i les  
Ord inary f i les  typically conta in textual  
information such as documents , data , or prog ram 
sources . Executable b inary f i les  are also of th is 
type . Any file that is not a spec ial f i le or a 
d irec tory  is an ord inary f i le .  

Spec ial Fi les  
A spec ial f ile is  one that cor re spond s to a 
phy s ical dev ice of some sor t ,  such as a dis k ,  a 
line  pr inte r ,  a te rmi nal , or system memory .  To 
the XEN IX use r ,  spec ial f i les  can be treated l ike  
ord inary f i les . However , the in te rnal hand ling of  
a pr inte r  or te rminal is much different from that 
of  an ord inary disk  f i le ,  and the operations that  
c an be per formed on  dev ices vary from those that 
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can be per formed on ord inary file s .  

Di rector ies 
Director ies are read-only f i les  conta in ing 
information abou t the files or direc tor ies that  
are conceptually ( but not phys ically) conta ined 
with in them , The nest ing of director ies in other 
d irec tor ies is the way in wh ich XENIX implements 
its charac te r is t ic tree-structured direc tory 
system . Direc tor ies are discussed fur ther in the 
next sec tion . 

W. l . 2  Directory Structure 

With mult iple use r s  and mult iple projects , the number  of 
f i les in a f ile system can proliferate rapidly . 
For tunate ly , as expla ined earlier , XENIX organizes all f iles  
into a tree-s tructured direc tory hierarchy . Each use r of 
the system has h is own per sonal directory.  Wi th in that 
d irec tory , the use r may have director ies or other 
subd irector ies owned and controlled only by the use r .  

When you log in to XEN IX , you are " in "  your directory . 
Unle ss you take  spec ial ac tion when you create a f i le ,  the 
new file is created in your wor k ing direc tory . This f i le is 
unrelated to any other  f ile of the same name in someone 
else ' s  d irec tory.  

A d iag ram of part of a typical use r  directory is shown in 
Figure W-2 .  

usr 
I \ 

I \ 
I \ 

adam eve ma ry 
I 

text 
I \ 

I \ 
text temp 

\ 
text 

Figure W-2 .  A Typical Use r Directory 

In Figure W-2 ,  the us r directory conta ins each use r ' s  own 
per sonal directory-. -- Notice that Mary ' s  f i le named text is 
unrelated to Eve ' s . Th is is not impor tant i f  all the f i les 
of inte rest are in Eve ' s  di rec tory ,  but if Eve and Mary wor k 
tog ether , or if they wor k on separate but related proj ec ts , 
th is div is ion of files  becomes handy indeed . For example , 
Mary cou ld pr int Eve ' s  text by typing : 
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pr /usr /eve/text 

Simi lar ly ,  Eve cou ld find ou t what files Ma ry has by typing : 

ls /usr /mary/* 

w. 2 Naming Conventions 

Now that we have discussed what the XENIX ·  file system is , 
and what it cons ists of , we need to use fi lenames in a more  
prec ise way . The fir st th ing to remember is  that every 
s ing le file , direc tory,  and dev ice in XENIX has both a 
f i lename and an absolute pathname . The absolute pathname is 
un ique to all names in the system ; f i lenames are unique only 
with in direc tor ies and need not be un ique system-wide . Th is 
is simi lar to someone who ' s  "absolute " name is John Robert 
Smi th , but whom everyone calls John .  The name John need not 
be unique , although it will greatly s impli fy life if John 
Robert Smith is  a unique name . 

w. 2 . 1  F ilenames 

A s imple filename is a sequence of 1-14 charac te r s  other 
than a slash ( /} . Every s ing le file ,  directory , and dev ice 
in the system has a fi lename . Fi lename s are used to 
un iquely identify directory contents . Thus , no two names in 
a directory may be the same . However , f i lenames in 
different director ies may be identical . 

w.  2 .  2 Pathnames 

A pathname is a sequence of directory names followed by a 
s imple f i lename , each separated from the prev ious one by a 
slash . I f  a pathname beg ins with a slash , the search for 
the file beg ins at the root of the en tire tree . Otherwise , 
it beg ins at the use r ' s  current directory ( also known as the 
wor king di rectory} . A pathname beg inn ing with a slash is 
called a full (or absolute } pathname bec au se it does  no t 
vary with regard to the user ' s  cur rent directory . A 
pathname not beg inn ing with a slash is often called a 
relat ive :Pathname , bec au se it spec ifies  a path relative to 
the cur rent direc tory . The use r may change the cur rent 
directory at any time by us ing the cd command . 

In most case s ,  a fi lename and its cor re spond ing pathname may 
be used inte rchangeably . 
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W. 2 . 3 Sample Names 

Some sample names follow : 

I 

/b in 

/usr 

/dev 

/li b  

/tmp 

The absolu te pathname of the root 
d irectory of the en tire  f i le system . 

The direc tory conta in ing most of 
f requently used XEN IX command s .  

the 

The directory conta in ing each use r ' s  
per sonal direc tory . The subd irec tor y ,  
jus r /bin conta ins frequently used XENIX 
command s not in /bin . 

Th e d irec tory conta in ing f i le s  
cor re spond ing to each ava i lable phy s ical 
dev ice ( e . g . , te rmi nals , line pr inte r s ,  
and disks } . 

The direc tory  conta in ing spec ial data 
f i les used by some standard command s .  

Th is direc tory conta ins  tempora ry sc ra tch 
f i les . 

/usr/j oe/proj ec t/A 

bin/x 

f i lel 

Th is is a typical full pathname . Th is one 
happens �o be a f i le named A in the 
d irectory named proj ect belong ing- to the 
use r  named joe . 

A re lative pathname ; it  names the f i le x 
i n  subdirectory  bin o f  the cur rent  wor k ing 
d irec tor y .  I f  the current direc tory is  j ,  
i t  names /bin/x . I f  the cur rent  directory 
is  jusr/joe , it names /usr /joe/bin/�. 

Name of an ord inary f i le in the current 
d irec tory .  

current Each use r res ides "in"  a directory called the 
directory . All f i les  and direc to r i e s  have a "paren t"  
d irectory .  Th is d irec tory is the one immediate ly above and 
" conta in ing " the given f i le or d irec tory .  The XENIX f i le 
system prov ides spec ial shor thand nota t ions for th is 
d irec tory  and for the current  d irec tor y :  

The shor thand name of the cur rent  d i rec tory .  Thus 
. /f i lexxx names the same f i le as f i lexxx , i f  such a 
f i le ex ists in the cur rent direc tory .  
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The shor thand name of the current direc tor y ' s  parent 
d irec tory . If you type 

cd . .  

then the parent  direc tory  of your current  wor k ing 
d irectory becomes your new current direc tory .  

Although you can use almost  any charac te r i n  a f i lename , 
common sense says you shou ld st ick to ones that  are vis ible , 
and that you shou ld probably avoid charac te r s  that  might be 
used with other mean ing s .  For instance , the dash { - )  is 
used in spec ify ing command opt ions , and shou ld be avo ided 
when naming f i les . To avo id pitfalls , you will  do we ll to 
use only le tte r s ,  number s ,  and the per iod . 

W . 2 . 4 Speci al Characte r s  

XENIX prov ides a patte rn-ma tch ing fac i li ty for spec ifying 
se ts of fi lenames that match par t icular  patte rns . For 
example , examine the problem that occu r s  when naming the 
par ts of a la rge doc ume n t ,  such as a book . Log ically , it  
can be div ided into many small p ieces : chap te r s  or perhaps 
sec tions . Phy s ic ally , it  mu st be div ided too , s ince the 
XEN IX ed itor , ed , cannot hand le really big f i le s .  Thus , you 
shou ld construc t a doc umen t  as a number  of f i le s .  For 
example , you might have a separa te f i le for each chapte r : 

chapl 
chap2  

Or , i f  each chap te r  we re broken into severa l f i les , you 
might have : 

chapl . l  
chapl . 2  
chapl . 3 

chap2 . 1  
chap2 . 2  

You cou ld then te ll at a glance  where a part icular f i le f its  
into the whole . 

There are other  advantages to a systematic naming convent ion 
that are not so obviou s .  What i f  you wanted to pr int the 
whole book?  You cou ld type 
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pr chapl . l  chapl . 2  chapl . 3  • • •  

but you wou ld get tired pre tty fast , and would probably even 
make mis takes . For tunate ly , there is a shor tcut : a sequence 
of  s imila r  names can be spec ified with the use of two 
spec ial "wi ld card " charac te r s .  

For example , you can type : 

pr  chap* 

The aste r is k  ( * ) , called " s ta r " in  XEN IX ,  means " zero or 
more  characte r s  of any type , " so th is translates into "pr int  
all f i le s  whose names beg in with the word "chap " , l i s ted in 
alphabetical orde r . "  

Th is shor thand nota tion is not a unique property of the pr 
command ; it  is a system-wide serv ice of the shell prog r am 
that inte rprets commands , sh . Us ing th is fac t ,  you l ist  the 
names of the fi les  in the book by typing : 

ls  chap*  

Th is produces 

chapl . l  
chapl . 2  
chapl . 3  

The star is  not limi ted to the last pos it ion in a f i lename ; 
it  can be used anywhere and can occur several t imes . As a 
spec ial case , a star by itself matches  every f i lename , so 

rm * 

removes ali you r f i les . 

The star is  not the only patte r n-match ing feature ava i lable . 
Suppose you wan t  to pr int only chapte r s  1 through 4 ,  and 9 .  
Then you can say 

pr chap [ l2 3 49 ] * 

The brack ets ( [  and ] )  mean "match any of  the cha rac te r s  
ins ide the brack ets . "  A range o f  consec ut ive le tte r s  or 
d ig its  can be abbrev iated , so you can also do th is with 

pr chap [ l-49 ] *  

(Note that th is does not match for ty-n ine f i lenames ,  but 
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only five . ) Lette r s  can also be used with in brackets : 
" [ a-z ] " matches  any charac te r  in the range  " a "  through " z " .  

The quest ion mar k  ( ? )  matches any s ingle characte r , so 

ls ? 

l i s ts all fi les that have s ingle-character name s , and 

l s  -1 chap? . l  

l i s ts informat ion abou t the f i r st f i le of each chapte r 
( i . e . , chapl .! , chap2 .! , • • •  ) .  

Of these patte rn  match ing conven tions , the star ( * )  is 
certa inly the most usefu l ,  and you should get used to it at 
onc e .  

I f  you shou ld ever  need to turn off the spec ial  meaning of 
any of  the spec ial characte r s  ( * , ? ,  and [ • • •  ] )  enc lose 
the en tire  argumen t  in s ingle quote s .  For example , the 
following command w i ll pr int out only f i les  named " ? " r a ther 
than all one characte r  fi lenames : 

ls ' ? '  

W .  3 Commands 

Commands  are used to invoke executable programs . When you 
type the name of a command , the XENIX shell looks  for a 
prog ram with the g iven name to exec u te .  I f  the shell finds 
an executable prog ram , it will exec u te it . Command s always 
conta in the name of the executable prog ram as  the f ir st word 
of  the command . Commands may also conta in swi tches that  
spec ify opt ions or other  arguments as  needed by the prog ram . 
Commands are ente red on a command l i ne that is read by the 
shell . Command lines are discussed in the following 
subsec t ion . 

w . 3 . 1 Command Line 

Whether typing at the te rmi nal , or execut ing commands from a 
f i le ,  XENIX always reads command s f r om command lines . The 
command line is a line of charac te r s  that is scanned and 
read by the shell command in te rprete r to dete rmine what  to 
do next .  When you are typing at a te rminal , you are ed it ing 
a l i ne of text called the command-line buffer  that becomes a 
command line only when you type <RETURN> . Th is command-l i ne 
buffer can be ed ited with the <BKSP> and <CONTROL-U> keys . 
Typing <RETURN> cau ses the command-line buffer to be 
submitted to the shell as a command line . The shell reads 
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the command line and exec utes  the appr opr iate command . I f  
you type < INTERRUPT>  be fore you type <RETURN> , then the 
command-l i ne bu ffer is abor ted . Mult iple command s can be 
en te red on a s ing le command line so long as they are 
separated by a semi colon ( ; ) . For example , the follow ing 
pr ints ou t the cur rent  date and the name of the current 
wor k ing d i rec tory : 

date ; pwd 

Commands  c an be submi tted for process ing in the background 
by append ing an amper sand to the command . Thus 

mv f i lel f i le2  f i le3  f i le4  d i r l & 

w i ll move the fi les f i lel , f i le 2 ,  f il e 3 , and f i le4  to the 
directory d i r l  withou t ty ing up you r te rmina l .  You can 
exec ute other commands  from your te rmi nal in the foreground 
wh i le the mv command exec utes  in the background . 

W .  3 . 2 Syntax 

Th e general syntax for command s is as follows : 

cmd swi tches ] [ arguments [ f ilenames 

In  prac tic ally all case s ,  command names are all lowe rcase . 
Switches are flag s  that se lec t var ious options ava i lable 
when exec uting the command . Sw itches are opt ional and 
always precede other argumen ts and fi lenames . Sw itches 
cons ist  of a dash pre fix ( - )  and an identify ing alphanume r ic 
characte r .  Some sw itches are also pre fixed by a plus s ign 
( + ) . Switches c an often be grouped as a s ing le sw itch as 
in : 

ls -ar l  

He re the - a  sw itch (pronounc ed "minu s a" ) selects the option 
wh ich lists  all files  in the directory . The -r sw itch 
se lec ts the option wh ich cau ses  the name s in the di rectory 
to be sor ted in  reve r se alphabetical order . And the -1 
sw itch se lec ts the option wh ich cau se s  l ist ing of a long 
format for each d irectory en try . 

Some times sw itches must be given separate ly , as in : 

copy -v -a source dest 

Here the -v sw itch spec ifies  a verbose opt ion . The -a 
switch te lls the copy command to ask the use r before copy ing 
the two g iven director ies . 
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Arguments of var iou s types can also be given , such as search 
str ing s ,  as in : 

g rep ' s tr ing of text ' ou tfile 

In the above example , " s tr ing of text"  is  an argument and is 
the search str ing that the grep command searches for in the 
f i le outf ile . Outf i le , itse l f , is a f i lename argumen t that 
spec if ies  the name of a fi le requ i red by the command . 

In  most case s ,  commands  are exec utable obj ec t  f i les  comp i led 
from C prog rams . In  some cases , commands  are exec utable 
command fi les called "shell procedures . "  

W . 4 Input and Output 

XENIX hand les input and output from command s in a unique 
way : it assume s that input and output , by de fau lt , are 
assoc iated with the te rminal from wh ich the command 
or ig inates . That is , input comes from the keyboa rd and 
ou tput goes to the te rminal screen . To i llustrate typical 
command input and ou tput , type : 

c at 

Th is command now expec ts input from your keyboa rd . I t  
accept as many lines o f  text as you can type a s  input , 
you type a <CONTROL-D> as an end-o f-f i le ind icator . 
example , type : 

th is is two li nes 
of  input 
<CONTROL-D> 

will 
unt i l  

For 

When you type the <CONTROL-D> , input ends and ou tput beg ins . 
The cat command then immed iate ly ou tputs the two lines that 
you typed -- s ince ou tput is sen t to the te rmi nal sc reen by 
defau lt , that is where the two lines are sen t .  Thus , the 
comple te se ss ion wi ll look l i ke th is on your te rminal 
screen : 

$ cat 
th is is two lines 
of  input 
th is is two lines 
of  input 
$ 

The flow of command input and ou tput can be " redirec ted"  so 
that input comes from a f i le inste ad of from the te rminal 
keyboa rd , and so that output goes to a f i le or to a line , 
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pr inte r ,  inste ad of to the te rminal screen . In  add i t ion , 
" p ipes " c an be created that allow the output from one 
command to become the input to another . Red irec t ion and 
pipes are the sub j ec ts of the next two subsec t ions . 

W . 4 . 1  Red irect ion 

I t  is  un iversal  in XENIX systems that a fi le can replace the 
te rm i nal  for e ither input or output . For example 

ls 

d is plays a l i s t  of f i les on your te rmi nal  sc reen . 
you say 

ls > f i lelist  

But  if  

a l i s t  of your f i les is placed in the f i le f i lel i s t  (wh ich 
is  created if  it does not ex is t ) . The output red irec t ion 
symbol ( > )  means "put the output  from the command into the 
following fi le , rather than display it on the te rmi nal 
screen . "  As another example , you could comb ine several f i les  
into one by  cap tu r ing the output of cat in a f i le : 

c at fl f2  f3  > temp 

The ou tput  append symbol ( > > )  operate s  very much li ke the 
ou tput red irect ion symbol ( > )  does , excep t  that it means 
" add to the end of . " That  is 

cat f i lel f i le2 f i le3  > > temp 

means to concatenate f i lel , f i le2 , and f i le3  to the end of 
whatever is already in temp , instead of overw r i t ing and 
destroy ing the exist ing contents . As with normal output 
redirection , if temp doesn ' t  ex is t ,  it  is c reated for you . 

In  a s imi lar way , the input red irec t ion symbol ( < ) means to 
take  the input for a prog ram from the following f i le ,  
instead of from the te rminal . Thus ,  you cou ld make up a 
scr ipt of ed iting command s  and put them into a f i le called 
scr ipt . Then you cou ld exec ute the commands  in the sc r ipt 
on a f i le us ing the XEN IX ed itor by typing : 

ed fi le <scr ipt 

As another  example , you cou ld use ed to prepare a le tte r in 
f i le letter . txt , then send it to severa l people with 

ma i l  adam eve mary joe < lette r . txt 
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w.  4 .  2 Pipes 

One of the maj or innovations of the XENIX system is the 
concept of a �· A pipe is s imply a way to connec t the 
ou tput of one command to the input of another  command , so 
that th e two run as a sequence of commands  called a 
p ipeline . 

For example 

pr frank . id george . id hank . id 

pr ints the fi les named f rank . i d ,  
beg inn ing each on a new pag e .  
together  instead . You cou ld type : 

george . id ,  and hank . id ,  
Suppose you want  them run 

c at frank . id george . id hank . id > temp 
pr <temp 
rm temp 

But  th is is mor e  wor k than is nec essar y .  What  we want is to 
take the ou tput of cat and connec t it  to the input of pr . 
So we use a pipe : 

cat frank . id george . id han k . id pr 

The ve rt ical bar ( I )  means to take the output from cat ,  
wh ich would normally have gone to the te rminal , and put i t  
into p r  to be neatly formatted . 

There are many other  examples of pipes . For example , 

ls I pr - 3  

pr ints a l i s t  of your fi les i n  three columns . The prog ram 
we counts the number of lines , word s ,  and charac te r s  in  its 
inpu t ,  and who pr ints a list of cur ren tly logged on people , 
one per line . Thus , 

who I we 

te lls how many people are logged on . And of cou r se 

ls  I we 

counts your  files . 

Any prog ram that reads from the te rminal keyboard 
f r om a pipe instead . Any program that d isplays 
the te rminal  screen can send input to a pipe . You 
as many elemen ts in a pipeline as you wish . 

can read 
output to 
can have 
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Many XEN IX programs are wr itten so that they tak e  the i r  
input from one or more  fi les , if  f i le argumen ts are g iven . 
I f  no argumen ts are given , they read from the te rminal 
keyboa rd , and thus c an be used in pipelines . For example 

pr -3 albert . txt bernard . txt car l . txt 

pr ints , in order , the f i les albe r t . txt , bernard . txt , and 
carl . txt . But in 

cat albert . txt be rnard . txt car l . txt I pr 

pr pr ints the concatenation of these f i les coming down the 
p ipeline . The d i fference  is that here , albe r t . txt , 
bernar d . txt , and car l . txt are run together and then treated 
as  one f i le rather than three . 
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Append ix X :  Frequently Used Commands 
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X . l The Model-16 Console Keyboard 

In the descr iption of the commands in th is append ix , note 
the mapping of Model-16 console keys to important XENIX 
charac te r s  not normally ava i lable on the standa rd Model-16 
console keyboard : 

+-------------------------------------+ 

I XEN IX Charac te r Model-16 I Console 
+-------------------------------------+ 

< INTERRUPT> <BREAK > 
< INTERRUPT >  <CONTROL-C>  
<CONTROL- S> <HOLD> 
\ ( back slash)  <CONTROL-/> 
' ( back quote ) <CONTROL- ' >  

I ( vert ical bar ) <CONTROL- ! >  
<CONTROL- 1 >  

+-------------------------------------+ 

X . 2 Gaining Access to the System 

Logg ing In 

To gain access to the system , respond to the "log in : "  
prompt by typ ing you r use r name followed by a <RETURN> . 
Then respond to the pas sword : prompt with you r 
password . For example , a log in for the use r j oe might  
look l i ke th is : 

log in : j oe 
password : abracadabra 

Note that  the password is not shown on the te rminal 
sc reen . 

Logg ing Out 

The logou t procedure is s imple -- all  you need to do is  
type : 

<CONTROL-D> 

Since with in other prog rams , <CONTROL-D> s ig n i f i e s  the 
end-of-f ile , at t ime s it may be necessa ry to type 
<CONTROL-D> severa l t imes be fore you can log you r se l f  
ou t .  
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Chang ing Your Password 

To chang e you r password , use the passwd command . For 
the use r j oe , a sess ion might go l ike  th is : 

Chang ing password for j oe 
Old password : palooka 
New password : Bazookah 
Re type new password : Bazookah 

To ma inta in sec u r ity , none of you r responses are shown 
on the sc reen . I t  is best to mix upper- and lowe rcase 
le tte r s  and to pick a password greate r  than f ive 
cha rac te r s  in leng th . These measures shou ld be taken 
to fo i l  au tomated attempts at guess ing you r password . 

X . 3 Terminal Configuration 

Sett ing Te rminal Options 

There are a number of te rminal opt ions that  can be se t 
with the command stty .  When en te red withou t  
paramete r s ,  stty d isplays the cur rent te rminal 
se tting s .  For example , typical output might look l ike  
th is : 

speed 9 6 0 0  baud 
erase ' "h '  ; k i ll ' "u '  .. -
even -nl 

Th is say s that the rate of data transmis s ion to and 
from the te rminal is 9 6 0 0  bau d ,  that  the back space 
characte r  ( erase)  is <CONTROL-H> , that  the l ine k i ll 
characte r  is <CONTROL-U > that even par ity is set , and 
that  a <RETURN> is acceptable as a new line charac te r .  
Each o f  the above cha rac te r is t ic s  can be set  with stty .  

Chang ing Te rminals 

I f  you have to log in to XENIX on a te rminal o f  a type 
d if fe rent than the te rminal you normally use , you may 
need to change the shell TERM var iable . Th is is 
normally se t to the proper defau lt te rminal when you 
log in , but i f  you switch te rminals , you ' ll need to type 
some th ing l ike : 

TERM=termname ; expor t TERM 

where termname is the name of a known te rminal . A w ide 
variety of te rminals are supported ; te rminal names are 
l i s ted in the system f i le named /etc/te rmcap.  
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X . 4  Status Information 

Find ing Out Who is on the System 

The who command lists  the name s ,  te rminal line numbe r s ,  
and log in t ime s o f  all use r s  cur rently logged on the 
system . For example , type : 

who 

Th is command shou ld produce some th ing l i ke the 
following ou tput on your te rminal sc reen : 

arnold tty0 2 Apr 7 10 : 0 2 
daphne tty2 1 Apr 7 0 7 : 47 
elliot  tty2 3 Apr 7 1 4 : 21 
ellen tty25  Apr 7 0 8 : 36 
gus  tty26 Apr 7 09 : 55 
adr ian tty28  Apr 7 1 4 : 21 

Finding out What Processes are Runn ing 

Bec au se processes can be placed in the bac kground for 
process ing , it  is not always obviou s wh ich processe s 
you are re sponsible for . The ps command stands for 
"proc ess sta tu s "  and lists informat ion abou t cur ren tly 
runn ing processes assoc iated with you r te rminal . For 
instanc e ,  the output from a ps command might look l ike  
th is : 

PID TTY 
10 3 0 8  38  

49  38  
1 1 2 6 7  38  

TIME CMD 
1 : 36 ed chap0 2 . man 
0 : 29 -sh 
0 : 00 sh -c ps 

The PID column g ives a un ique process iden tif ication 
number that can be used to k i ll a part icula r  process . 
The TTY column gives the te rminal that the process is  
assoc iated with . The TIME column g ives the cumu lative 
execution t ime for the proc ess . 

x . s  Process Control and Command Line Ed iting 

Placing A Process in the Background 

Normal command s executed at the keyboard are executed 
in str ict sequenc e :  one mu st f i n ish execut ing before 
the next can beg in . Execut ing command s of th is type 
a re called foreground processe s .  A background process , 
in  contras t ,  need not fin ish execut ing before you 
exec ute you r next command . Background command s are 
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e spec ially use fu l for command s tha t  
minu te s  or even hou r s  to comple te , 
placed in the background wh i le you 
other  commands  at you r te rmi nal . 

may tak e  several  
becau se they can be 
continue execut ing 

To place a proc ess in the background , type an amper sand 
( & ) at the end of the command . For example , to move 
f i les  from the current directory to another directory , 
wh i le s imu ltaneou sly continu ing with whatever else you 
have to do , type : 

mv f i lel f i le2  f i le3 otherd ir & 

Note that when processes are placed in the background , 
you lose control of them as they execute . For 
instance , typ ing < INTERRUPT>  does not abor t a 
background proc ess . You must use the k i ll command 
instead , descr ibed below . 

K i lling a Process 

To abor t execution of a foreg rou nd proc ess press you r 
te rminal ' s  < INTERRUPT>  key .  Th is k i lls whatever 
foreg round command you have runn ing . To k i ll all of 
you r proc esses that are execut ing in the background , 
type : 

k i ll 0 

To k i ll only a spec if ied process  execut ing in the 
background , f ir st type : 

ps  

P s  d isplays the Process Iden ti f ication Number s  ( PIDs ) 
of  you r ex is t ing proc esse s :  

PID TTY TIME CMD 
3 4 59 0 3  0 : 15 -sh 
4 8 3 1  0 3  1 : 5 2  ed chapO l . s 
518 5 0 3  0 : 0 0 sh -c ps 

Nex t ,  you might type 

k i ll 4 8 3 1  

where 4 8 3 1  i s  the PID o f  the process that you wan t  
k i lled . 
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Eras ing A Command Line 

When ente r ing commands ,  typing error s  will occur . To 
e rase the current command line so that you can start 
re typing a new one , ente r a <CONTROL-U> , as  shown 
below : 

k at f ile2 <CONTROL-U> 
cat f i lel 

In  the above command line , the fir st line is abor ted 
and au tomatically a newline is genera ted so that typ ing 
may resume . You then can ente r the cor rec t command 
line . 

Halting Screen Output 

In many case s ,  you will be examin ing the contents of a 
f i le on the te rminal sc reen . For longer f iles , the 
contents will often sc roll off the screen faster  than 
you can examine them . To tempora r i ly halt a prog ram ' s  
ou tput to the te rminal sc reen , type <CONTROL- S> . To 
resume ou tput , type any key except <INTERRUPT> . 

X . 6  File Manipulat ion 

Creating Files 

To create an empty file , s imply type : 

> f i lename 

He re , f ilename is the name of the newly created f i le .  
The greate r-than sign ( > )  is used to red irect ou tput 
from the te rminal to a file .  In th is spec ial case no 
information is sen t .  In genera l ,  new f iles are created 
by commands as needed . 

Displaying File Contents 

To display the contents of a file ,  use the cat command . 
Cat displays the contents of a file on the de fau lt 
standard ou tput f ile wh ich is the te rminal sc reen . For 
example , the following command displays the contents of 
f i lel on the screen : 

cat f ilel 

Cat can also display the contents of more than one file 
as in 
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cat file! f i le2 

Combining Fi les 

Cat , as mentioned above , is normally used to send the 
contents of f iles to the te rminal sc reen . However , the 
name cat come s from the word concatenate , and cat is 
also frequen tly used to comb ine files into some other 
new file .  Thus , to comb ine the two files  named f ilel 
and f i le2 , and to create a new file named bigf ile , 
type : 

cat file! f ile2 >bigfile 

Note here that we are putting the contents of the two 
f i les  into a new file with the name bigf i le .  The 
g reate r  than s ign ( > )  is used to redi rect normal output 
of the cat command from the te rminal sc reen to the new 
f i le .  

Mov ing a File 

Wi th the mv command , two ways of mov ing a f i le are 
suppor ted : 

1 .  Mov ing a file so that it now has a new name . For 
instanc e ,  to move a file named text to a new file 
named book , type : 

mv text book 

Afte r th is move comple te s ,  no file named text 
will ex is t in the wor k ing directory . 

2 .  Mov ing a file into a spec ified director y .  In 
th is case , you give the name of the dest ination 
d irectory as the final name in the move command . 
For instanc e ,  to move file!  and file2  into the 
d irectory named /tmp, type : 

mv file! file2 /tmp 

The two fi les you have moved no longer ex is t in 
you r wor k ing directory,  but files with the same 
names now ex is t in the directory /tmp. The above 
command has exac tly the same effec t as typing the 
following two commands :  

mv file! /tmp/f ilel 
mv file2 /tmp/f ile2 
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Remember that  the mv command always checks  to see 
if the last argument is the name of a direc tory ,  
and , i f  so , all files des ignated by fi lename 
argumen ts are moved in to that  direc tory .  

Renaming a File 

To rename a file , you simply "move" the file to a f ile 
with the new name : the old name of the file is removed . 
Thus ,  to rename the file anon to johndoe , type : 

mv anon j ohndoe 

Note that  mov ing and renaming a file are essen tia lly 
iden tical opera tions . 

Copying a File 

There are two forms of the cp command : one in wh ich a 
f ile is cop ied to another file and another in wh ich 
f i les are cop ied in to a direc tor y .  Thus , to create two 
cop ies of a file in your own wor k ing direc tory , you 
mu st  rename the new copy . To do th is , the copy command 
can be invoked as follows : 

cp file clone-of-file 

Afte r the above command has executed , two f i les with 
iden tical contents re s ide in the wor k ing direc tory . 

To copy three files into a direc tory named f i ledi r , 
type : 

cp filel f ile2 f ile3 f iledir 

In the above command , th ree files are cop ied into the 
direc tory f i led i r : the or ig inal ver s ions still res ide 
in the wor k ing direc tory .  There is a one-to-one 
cor re spondence between the name s in the two 
direc tor ies .  

Deleting A File 

To dele te or remove file s ,  s imply type : 

rm f ilel f ile2 

In the above command , the files f ile l and f i le2 are 
removed from you r wor k ing direc tory .  
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X .  7 Ed it ing 

The following commands all deal with use of the XENIX line 
ed itor , ed . 

Invok ing the Ed itor 

To invoke ed , type : 

ed f i lename 

where f i lename is the name of the file you want to ed i t .  If  
no name is  g iven , a quest ion mark ( ? } is  pr inted . Th is is 
not an error -- ( you are s imply creating and ed it ing a new 
f i le .  The text in the new f ile be ing wor ked on is kept in a 
spec ial buffer file . Th ink of the buffer as a wor k space 
that you are going to be ed it ing . You te ll ed what to do to 
you r text by typing instruc tions called "command s . " Most 
commands cons ist of a s ing le le tte r ,  wh ich must be typed in 
lowe rc ase . Each command is typed on a separate line and 
te rminated with a <RETURN> . Ed mak es no response to most 
commands -- there is no prompting or typing of messages . I f  
at any time you make  an error in the command s you type to 
ed , it will te ll you by typing : 

? 

Add ing Text to a File 

To ente r lines of text into the buffer , just  type an "a "  to 
append lines to the file ,  followed by a <RETURN> . Next ,  
enter  the lines of  text you want,  like  th is : 

a 
Now is the time 
for all good men 
to come to the aid of the ir party . 

To stop append ing , type a line that conta ins only a per iod 
on a line by itse lf . A per iod ( . } is used to te ll ed that 
you have fin ished append ing . (You can also use <CONTROL
D>  • }  

Wr it ing Out The Ed iting Buffer 

It ' s  li kely that you will want to save you r text for late r  
use . To wr ite out the contents o f  the ed ed it ing buffe r 
into a f ile ,  use the "wr ite command , w ,  followed by the name 
of the file that you want to wr ite to . Th is copies the 
buffe r ' s  contents to the spec if ied f ile ,  destroying any 
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prev ious information in the fi le . For example , to save the 
text in a f ile named text , type : 

w text 

Leave a space between w and the fi lename . Wr it ing a f ile 
j ust makes a copy of the text -- the buffer ' s  contents are 
not disturbed , so you can go on add ing lines to i t .  By 
defau lt , ed wr ites ou t to the fi le that you named on the ed 
invocation line . Ed at all times wor ks � � � of a f ile , 
not the file i tsel f .  No change in the contents of a file 
takes place until  you give a w command . 

Exiting The Editor 

To terminate a sess ion with ed , save the text  you ' re wor k ing 
on by wr it ing it to a fi le us ing the w command , and then 
type : 

q 

The system re sponds with the XENIX prompt charac te r .  At 
th is point you r buffer van ishes , with all its text ,  wh ich is 
why you want to wr ite it ou t before quitt ing . Actually , ed 
will pr int " ?" , if you try to qu it without  wr iting .  At that 
point ,  wr ite ou t the text if  you want :  if  not ,  type another 
q 

A good way to operate is th is : 

ed file 
[ ed i t ing sess ion ] 
w 
q 

Th is way , you can type w from time to time and be secure in 
the knowledge that if you got the fi lename r ight in the 
beg inn ing , you are wr it ing out to the proper f ile each t ime . 

Pr inting Editing Buffer Contents 

To pr int the contents of the buffer ( or parts of it) on the 
te rminal screen , use the "pr int"  command , p.  To do th is , 
spec ify the lines where you want pr inting to beg in and where 
you want it to end , separa ted by a comma , and followed by 
th e lette r "p" . Thus , to pr int the fir st two lines of the 
buffe r ,  ( that is , lines 1 through 2 )  type : 

1 , 2p  
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Suppose you want to pr int all the lines in 
You ' ll then want to use the shor thand symbol 
number of the last line in the buffer "  -- the 
( $ ) . Use it th is way : 

l , $p 

the buffe r .  
for " the line 
dollar s ign 

Th is wi ll print all the lines in the buffer ( from line 1 to 
the last line) . ---

To print  the last line of the buffer ,  type : 

$p 

You can pr int any sing le line by typing the line number ,  
followed by a p .  Thus 

lp 

pr ints the fi r st line of the buffe r .  

I n  fac t ,  you can pr int any s ing le line by typing j ust  the 
line number �  there ' s  no need to type the lette r p .  So if 
you type 

$ 

ed pr ints the last line of the ·buffer .  

An area in wh ich you can save typing 
lines is to use plus and minus 
themselves . For example 

effor t in 
as line 

spec ifying 
numbers  by 

by itself is a command to move back up one line in the f ile .  

Ed ma inta ins a record of the last line that you did anyth ing 
to ( in th is case , line 3 ,  wh ich you just pr inted) so that it  
can be  used instead of  an explicit  line number .  The line 
most recently ac ted on is referred to with a per iod ( . )  and 
is called "dot . " Dot is a line number in the same way that 
dollar ( $ )  is 1 it  means " the cur ren t line , " or loose ly , " the 
line you most  recen tly did someth ing to . "  You can find ou t 
the value of dot at any time by typing : 

. =  
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Deleting Text 

To dele te text from the ed ed it ing buffe r ,  use the "dele te " 
command , d .  The lines to be de le ted are spec if ied for d 
exactly as they are for p :  

start ing-l ine , end ing-l ined 

Thus , the command 

4 , $d 

de letes lines 4 through the end . There are now three lines 
le ft in ou r example ,  as you can check by typing : 

l , $p 

Notice that $ now is line 3 !  Dot is se t to the next line 
afte r the last line de leted , unless the last line de leted is 
the last line in the buffer . In that case , dot is set to $ .  

Substituting Text 

The "substitute " command , s ,  is used to replace a str ing of 
characte rs  ex is ting in the ed it ing buffer with another 
str ing that you spec ify .  Th is is the command that is used 
to chang e ind iv idual words or le tte r s  with in a line or group 
of lines . For example , suppose that , due to a typing er ror , 
line 1 says : 

Now is th time 

The le tte r " e "  has been le ft off of the word "the " . You can 
use s to fix th is up as follows : 

ls/th/the/ 

Th is says to sub stitute for 
characte r s  "the " , in line 
substitution has wor ked ,  type 

p 

to get 

Now is the time 

the 
1 .  

characte rs  
To ver i fy 

wh ich is what you wanted . Notice that dot must 
set to the line where the substitution took place ,  
p command pr inted that line . Dot is always set 

11 th I I  1 

that 
the 
the 

have been 
s ince the 
th is way 

with the s command . 
--------- lradle lhaell ---------

X-1 2 



----------- TRS-80 ® -----------

The syntax for the substitute command follows : 

s tart ing-l ine , end ing-l ines/pattern/replacement/ 

Whateve r str ing of charac te r s  is between the first pa ir of 
slashes is rep laced by wha tever is between the second pair , 
in all the lines between start ing-l ine and end ing-l ine . 
Only the fir st occur rence on each line is changed , however . 
The rules for li ne numbers  are the same as those for p ,  
except tha t  dot is set  to the last  line changed .  (But  there 
is a trap for the unwa ry : if no substitution takes place , 
dot is not changed .  Th is cau ses pr inting of a quest ion mark 
( ? )  as a-wa rn ing . 

Thus ,  you can type 

l , $ s/speling/spelling/ 

and cor rec t  the fi r st spelling mistake on each line in the 
text .  

I f  no line numbers are given , the s command assumes we mean 
"make the substitution on line dot , " so it changes th ing s 
only on the cur rent line . Th is leads to the very common 
sequenc e 

s/someth ing/someth ing else/p 

wh ich makes some cor rection on the cur rent line , and then 
pr ints it , to make sure it wor ked ou t r ight . (Notice that  
there is  a p on the same line as the s command . Wi th few 
exceptions , p can follow any command � no other mult i-command 
lines are lega l . ) To change all occurrences on the cur rent 
line , you shou ld type : 

---

s/someth ing/someth ing else/g 

where g stands for a global substitution of all occur rences 
on the line . 

I t ' s  also leg al to type 

s/str ing// 

wh ich means "change the fir st str ing of charac te r s  to 
no th ing , "  or , in other words , remove them . 
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Search ing 

Suppose you have the following three lines of text in the 
ed it ing buffer : 

Now is the time 
for all good men 
to come to the aid of their  party . 

Now , suppose you want to find the line that conta ins the 
word "their " ,  so that you can change it to the word "the . " .  
Wi th only three lines in the buffer ,  it ' s  pre tty easy to 
keep track of wh ich line the word "their " is  on . But if  the 
buffe r conta ined several hund red lines , and you ' d' been 
mak ing changes , dele ting and rearrang ing lines , and so on , 
you would no longer really know what th is line number would 
be . Context search ing is s imply a method of spec ifying the 
des ired line , regardless of what its number is , by 
spec ify ing some textual patte rn conta ined on the line . 

The way to say " search for a line that conta ins th is 
part icular str ing of charac te r s "  is to type : 

/str ing of charac te r s  we want to find/ 

For example , the ed command 

/their/  

is a context search wh ich is  suffic ient to find the de s ired 
line -- it  will locate the next occur rence  of the charac te r s  
between slashes ( " their " ) . It  also sets dot to that line 
and pr ints the line for ver i ficat ion : 

to come to the aid of the ir party . 

"Next occurrence"  means that ed starts look ing for the 
str ing at line . +1 , searches to the end of the buffe r ,  then 
continues at line 1 and searches to line dot . (That is , the 
search "wraps around " from $ to 1 . ) It  scans all the lines 
in the buffe r until  it either finds the des ired line or gets 
back to dot again .  I f  the given str ing of charac te rs  can ' t  
be found in any line , ed pr ints an er ror message : 

? 

Otherwise , ed pr ints the line it found . 
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x . a Directory Manipulation and Travel 

Pr inting Your Wor k ing Directory 

All commands are executed relative to a "wor k ing " 
d irec tory . The name of th is directory is g iven by the 
pwd command , wh ich stands  for "pr int wor k ing 
direc tory . "  For instanc e ,  if your cur rent wor k ing 
direc tory is /us r/j oe , then when you type 

pwd 

you will get the ou tput : 

/usr /j oe 

You should always th ink of yourse lf as res id ing " in "  
you r wor k ing directory .  

List ing Di rectory Contents 

The most bas ic directory command is ls . The ls command 
sor ts and lists the names of the fi les and direc tor ies 
that res ide in a given director y .  By defau lt , the 
contents of your wor k ing direc tory are listed . If  
arguments are  given , then for each direc tory argument  
l s  lists the contents of  the given direc tory ; for each 
f i le argumen t ,  ls repeats its name . For instanc e ,  if 
you type 

ls 

the ou tput from the command might typically look like  
th is : 

dirl  
d i r 2  
d i r 3  
f i lel 
f i le2 
f i le3  

Us ing the same direc tory ,  the command 

ls d* 

wou ld list the files with in each of the direc tor ies 
di r l ,  di r 2 ,  and di r 3 . 

When wor k ing at a te rminal , it is sometime s distract ing 
to see the lis t  of names from the ls command sc roll off 
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the screen . Th is problem can be avoided by us ing the 
lc command , wh ich stands for "list  in columns . "  Bec au se 
names are pr inted in columns ,  more information can fit  
on  the screen than with ls . A sample list ing follows : 

atfile help oem s ize  vO 
bin lib  paper s  src vl 
calendar make tape po te rmcap v2 
cmds memos por t te rmnames v5 
convert mg r probs te st . s  
doem mk fs rand te std ir 
e r rs  msg rand . c  ttc 
e r rs . sh nroff sco typese t 

Note that when lc sends ou tput through a pipe , no 
columns are sen t .  Th is is so that you can use lc like  
ls whenever you want .  I f  you really want  the ou tput to 
a pipe to be columnar , you can force it with the -c 
switch . Thus , to send a columnar list ing to the line 
printer , you wou ld type : 

lc -c I lpr 

Note that lc also lets you recur s ively list  a directory 
and all of its subd irector ies by typing 

lc -R 

where the -R stands for recur s ive . 

A command very simi lar to ls and lc is the 1 command . L 
g ives an expanded "long " lis t ing of a direc tory , 
produc ing an ou tput that might look some th ing like  
th is : 

total 5 0 1  
drwxr-x--- 2 bor is 272 Apr 5 14 : 33 dirl  
drwxr-x--- 2 en id 272  Apr 5 14 : 33 dir2  
drwxr-x--- 2 ir is 59 2 Apr 6 11 : 12 d i r 3  
- rw-r----- 1 olaf 28 2 Apr 7 15 : 11 f i lel 
- rw-r----- 1 olaf 72 Apr 7 13 : 50 f i le2 
- rw-r----- 1 olaf 14 03  Apr 1 13 : 22 f i le3  

Read ing from left to r ight , the information given for 
each file or directory inc ludes : 

1 .  Permis s ions 

2 .  Number of links 
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3 .  Owner 

4 .  S i z e  in byte s 

5 .  Time of last mod ification 

6 .  F i lename 

The informat ion in th is list ing and how to change 
pe rmiss ions are discussed below in Sec tion X . 9 ,  
"Fi le and Directory Permiss ions . "  

Chang ing Your Wor k ing Direc tory 

You r wor k ing directory represents your location in the 
f i le system : it is "where you are " in XENIX . To alte r 
you r locat ion in the XENIX f i le system , you need only 
type : 

cd 

Th is chang es your wor k ing direc tory to that  of your 
horne di rec tory . To move to any given directory , s imply 
spec ify that directory as an argument to cd . For 
instanc e 

cd /usr 

moves you to 
" in "  you r 
d irector ies 
d irectory .  

the /usr directory . Bec au se you are always 
wor k ing direc tory , chang ing wor k ing 

is much like  "traveling "  from direc tory to 

Creating a Directory 

To create a subd irectory in your wor k ing directory , use 
the rnkdi r  command . For instanc e ,  to create a new 
directory named phonenurnbers , s imply type : 

rnkd i r  phonenumber s  

After th is command has been executed , a new but empty 
d irectory will ex ist in the your horne directory . 

Removing a D irectory 

To remove a directory located in your wor k ing 
d irectory , use the rmdir  command . For instanc e ,  to 
remove the directory named phonenumber s  from the 
current directory , s imply type : 
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rmd ir  phonenumber s  

Note that the directory phonenumbers  must be empty 
before it can be removed ; th is prevents catastroph ic 
deletions of fi les and director ies . 

Renaming a Direc tory 

To rename a directory,  use the mv command . Note that 
d irector ies and the ir  contents cannot be moved with the 
mv command ; they can only be renamed . For instanc e ,  to 
rename the directory l ittle . di r  to big . di r , type : 

mv lit tle . dir  big . dir  

Th is is  a s imple renaming opera tion ; no f i les are 
moved . 

X . 9 File and Directory Permiss ions 

To dete rmine the permiss ions assoc iated with a given file or 
directory , use the 1 command . Permiss ions are given by the 
f i r st ten charac te r s  of the output from th is command . A 
sample ou tput follows : 

to tal 50 1 
drwxr-x--- 2 bor is 272 Apr 5 14 : 33 d i rl  
drwxr-x--- 2 en id 272  Apr 5 14 : 33 dir2  
drwxr-x--- 2 ir is 59 2 Apr 6 11 : 12 dir3  
- rw-r----- 1 ola f 282 Apr 7 15 : 11 f i lel 
- rw-r----- 1 olaf 72  Apr 7 13 : 50 f i le2 
- rw-r----- 1 olaf 14 0 3  Apr 1 13 : 22 f i le3 

The fi r st charac ter  is : 

d if  the en try is a directory 

if the en try is a ord inary f ile 

The next nine characte r s  are inte rpreted as three sets of 
three permis s ions each . The f i rst set re fe r s  to use r ( owner ) 
permis s ions ; the next to permis s ions for others  in a group 
assoc iated with the f ile or directory ; and the last to 
permi ss ions for all other use r s .  Wi th in each set ,  the three 
characte r s  ind icate permiss ion to read , to wr ite , and to 
execute the file as a command , respectively . For a 
directory ,  "execute " permiss ion is inte rpre ted to mean 
permiss ion to search the directory for any included files  or 
director ies . In summary,  these permis s ions are ind icated as 
follows : 
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r if  the fi le is readable 

w if  the fi le is wr itable 

X if the fi le is executable 

if  the ind icated permiss ion is not granted 

Chang ing Read , Wr ite , and Execute Permiss ions 

To change a file or direc tory ' s  read , wr ite , and 
execute permis s ions , you need only use one command : 
chmod . Several examples are inc luded here to 
i llustrate the syntax for th is command . Remember that 
there are three dis t inc t  classes of users : use r ,  group , 
and other , and that for each class all three 
permiss ions are e ither set or not set .  

For example , presume that a f ile named f i lel  ex ists 
w ith the following permis s ions : 

-rw-r-----

To g ive f ilel  read permiss ion for all classes of use r s ,  
type : 

chmod a+r filel 

He re , " a "  stands for "all , " wh ich is a synonym for 
" ugo" where " u "  stands for user , "g " for group , and "o "  
for other use r s .  I f  no use r class is  spec ified,  then 
" a "  is normally the de fault , although th is de fault may 
vary . The result ing permiss ions are : 

-rw-r-- r--

To g ive wr ite and execute status to members of a group 
only , type : 

chmod g+wx fi lel 

For a f ilel with the attr ibutes  

-rw-------

the above command would alte r attr ibute s so that they 
look ed li ke th is : 

-rw--wx---

To remove wr ite and execute permiss ion by the use r 
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(owner )  and group assoc iated with f ilel , type : 

chmod ug-wx f i lel 

Note how lette r s  are grouped 
use r/permi s s ion comb inations . 

to set spec ific 

Chang ing Directory Search Permiss ions 

Obviously , director ies cannot be executable f i le s ,  
they , also , have an execute attr ibute that can be 
Th is attr ibute s ignif ies  search permi s s ion ; if  
permiss ion is den ied to a part icular user , then 
use r  cannot even list the names of the f i les in 
d ir ectory.  

yet 
se t .  
th is 
that 

the 

For example , assume that the directory d i r l  has the 
following attr ibutes : 

drwxr-xr-x 

To remove search and read permiss ion for other use r s  to 
examine d i r l , type : 

chmod o-rx  dirl  

The new attributes  for dirl  are  then : 

drwxr-x---

X . lO Informat ion Processing 

Sor ting A File 

One of the most generally useful file process ing 
commands is sor t .  By default , sor t sor ts the lines of 
a f ile accord ing to the ASCII  collating sequence .  For 
example , to sor t  a file named phonelist , type : 

sor t phonelist  

In  th e above case , the sor ted contents of  the file are 
d isplayed on the screen . To create a sor ted version of 
phonel ist named phonesort , type : 

sor t phonelist  >phonesor t 

Note that sort is use ful in sor t ing the output from 
other  command s .  For example , to sor t  the output from 
execution of a who command , type : 
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who I sor t  >whosor t  

A wide var iety of other sor t ing options are available 
for sor t .  

Search ing for a Patte rn in a File 

The grep command se lects and extrac ts lines from a 
f i le ,  pr inting only those lines that match a g iven 
patte r n .  A use ful way to th ink of the name of th is 
command is as a synonym for the word  "grab . " 

For example , to pr int ou t all lines in a 
conta in ing the word "tty3 8 " , type : 

g rep ' tty3 8 ' f i le 

f i le 

In genera l ,  you shou ld always enc lose the patte rn you 
are search ing for in s ing le quote s ( ' ) ,  so that  spec ial 
metacharacte r s  are not expanded unexpec tedly by the 
shell command inte rprete r .  

X . ll Line Pr inters 

Send ing a File to the Line Pr inter 

One of the most common operations that  you will want  to 
per form is pr inting files on the line pr inte r . The 
most stra ig htforwa rd method for doing th is is to type 

lpr f ilel 

for one file , or 

lpr fi lel f ile2 f ile3 

for mult iple files . Other common use s  of lpr involve 
pipe s .  For instanc e ,  to pag inate and pr int a file of 
raw text ,  type : 

pr textfi le I lpr 

The pr and lpr commands  are very often used tog ether . 
As another example , to sor t ,  pag inate , and pr int a 
f i le ,  type : 

sor t  data file I pr I lpr 
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Getting Line Pr inter Queue Informat ion 

More  than one fi le may be wa it ing to be pr inted at the 
line pr inte r : XEN IX does not requ ire tha t the f ile be 
pr inted before the lpr command finishes . Instead , lpr 
makes  sure only that the file is placed in a spec ial 
d ir ec tory where it will wa it its tu rn to be pr inted . 
Thus ,  to examine the fi les in the line pr inte r  queue , 
type : 

ls -1 jusr/spool/lpd 
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TERMS AND CONDITIONS OF SALE AND LICENSE OF RADIO SHACK COMPUTER EQUIPMENT AND SOFTWARE 
PURCHASED FROM A RADIO SHACK COMPANY-OWNED COMPUTER CENTER, RETAIL STORE OR FROM A 

RADIO SHACK FRANCHISEE OR DEALER AT ITS AUTHORIZED LOCATION 

I. CUSTOMER OBLIGATIONS 
LIMITED WARRANTY 

A. CUSTOMER assumes full responsibility that this Radio Shack computer hardware purchased (the "Equipment"), and any copies of Radio 
Shack software included with the Equipment or licensed separately (the "Software") meets the specifications, capacity, capabilities , 
versatility, and other requirements of CUSTOMER. 

B. CUSTOMER assumes full responsibility for the condition and effectiveness of the operating environment in which the Equipment and Software 
are to function, and for its installation. 

II. RADIO SHACK LIMITED WARRANTIES AND CONDITIONS OF SALE 

A. For a period of ninety (90) calendar days from the date of the Radio Shack sales document received upon purchase of the Equipment, RADIO 
SHACK warrants to the original CUSTOMER that the Equipment and the medium upon which the Software is stored is free from manufacturing 
defects . THIS WARRANTY IS ONLY APPLICABLE TO PURCHASES OF RADIO SHACK EQUIPMENT BY THE ORIGINAL CUSTOMER FROM 
RADIO SHACK COMPANY-OWNED COMPUTER CENTERS, RETAIL STORES AND FROM RADIO SHACK FRANCHISEES AND DEALERS AT ITS 
AUTHORIZED LOCATION. The warranty is void if the Equipment's case or cabinet has been opened, or if the Equipment or Software has been 
subjected to improper or abnormal use. If a manufacturing defect is discovered during the stated warranty period, the defective Equipment 
must be returned to a Radio Shack Computer Center, a Radio Shack retai l store, participating Radio Shack franchisee or Radio Shack dealer 
for repair, along with a copy of the sales document or lease agreement. The original CUSTOMER'S sole and exclusive remedy in the event of 
a defect is limited to the correction of the defect by repair, replacement, or refund of the purchase price, at RADIO SHACK'S election and sole 
expense. RADIO SHACK has no obligation to replace or repair expendable items. 

B.  RADIO SHACK makes no warranty as to the design, capability, capacity, or suitability for use of the Software , except as provided in this 
paragraph .  Software is licensed on an "AS IS" basis, without warranty. The original CUSTOMER'S exclusive remedy, in the event of a 
Software manufacturing defect, is its repair or replacement within thirty (30) calendar days of the date of the Radio Shack sales document 
received upon license of the Software. The defective Software shall be returned to a Radio Shack Computer Center, a Radio Shack retail store, 
participating Radio Shack franchisee or Radio Shack dealer along with the sales document. 

C. Except as provided herein no employee, agent, franchisee, dealer or other person is authorized to give any warranties of any nature on behalf 
of RADIO SHACK. 

D .  Except as  provided herein, RADIO SHACK MAKES N O  WARRANTIES, INCLUDING WARRANTIES OF MERCHANTABILITY O R  FITNESS F O R  A 
PARTICULAR PURPOSE. 

E. Some states do not allow limitations on how long an implied warranty lasts, so the above l imitation(s) may not apply to CUSTOMER. 

Ill. LIMITATION OF LIABILITY 

A EXCEPT AS PROVIDED HEREIN, RADIO SHACK SHALL HAVE NO LIABILITY OR RESPONSIBILITY TO CUSTOMER OR ANY OTHER PERSON 
OR ENTITY WITH RESPECT TO ANY LIABILITY, LOSS OR DAMAGE CAUSED OR ALLEGED TO BE CAUSED D IRECTLY OR INDIRECTLY BY 
"EQUIPMENT" OR "SOFTWARE" SOLD, LEASED, LICENSED OR FURNISHED BY RADIO SHACK, INCLUDING, BUT NOT LIMITED TO, ANY 
INTERRUPTION OF SERVICE, LOSS OF BUSINESS OR ANTICIPATORY PROFITS OR CONSEQUENTIAL DAMAGES RESULTING FROM THE 
USE OR OPERATION OF THE "EQUIPMENT" OR "SOFTWARE".  IN NO EVENT SHALL RADIO SHACK BE LIABLE FOR LOSS OF PROFITS, OR 
ANY INDIRECT, SPECIAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OF ANY BREACH OF THIS WARRANTY OR IN ANY MANNER 
ARISING OUT OF OR CONNECTED WITH THE SALE, LEASE, LICENSE, USE OR ANTICIPATED USE OF THE "EQUIPMENT" OR "SOFTWARE". 

NOTWITHSTANDING THE ABOVE LIM ITATIONS AND WARRANTIES, RADIO SHACK'S LIABILITY HEREUNDER FOR DAMAGES INCURRED BY 
CUSTOMER OR OTHERS SHALL NOT EXCEED THE AMOUNT PAID BY CUSTOMER FOR THE PARTICULAR "EQUIPMENT" OR "SOFTWARE" 
INVOLVED. 

B. RADIO SHACK shall not be liable for any damages caused by delay in delivering or furnishing Equipment and/or Software. 
C.  No action arising out of any claimed breach of this Warranty or transactions under th is Warranty may be brought more than two (2) years 

after the cause of action has accrued or more than four (4) years after the date of the Radio Shack sales document for the Equipment or 
Software, whichever first occurs. 

D .  Some states d o  not allow the limitation o r  exclusion o f  incidental o r  consequential damages, so the above limitation(s) o r  exclusion(s) may 
not apply to CUSTOMER. 

IV. RADIO SHACK SOFTWARE LICENSE 

RADIO SHACK grants to CUSTOMER a non-exclusive, paid-up license to use the RADIO SHACK Software on one computer, subject to the following 
provisions: 
A. Except as otherwise provided in this Software License, applicable copyright laws shall apply to the Software. 
B. Title to the medium on which the Software is recorded (cassette and/or d iskette) or stored (ROM) is transferred to CUSTOMER, but not title to 

the Software . 
C. CUSTOMER may use Software on one host computer and access that Software through one or more terminals if the Software permits this 

function. 
D. CUSTOMER shall not use, make, manufacture, or reproduce copies of Software except for use on one computer and as is specifically 

provided in this Software License. Customer is expressly prohibited from disassembling the Software. 
E .  CUSTOMER is permitted to make additional copies of the Software only for backup or archival purposes or i f  additional copies are required in 

the operation of one computer with the Software, but only to the extent the Software allows a backup copy to be made. However, for 
TRSDOS Software, CUSTOMER is permitted to make a limited number of additional copies for CUSTOMER'S own use. 

F. CUSTOMER may resell or distribute unmodified copies of the Software provided CUSTOMER has purchased one copy of the Software for each 
one sold or distributed . The provisions of this Software License shall also be applicable to third parties receiving copies of the Software from 
CUSTOMER. 

G.  Al l  copyright notices shall be retained on a l l  copies of the Software. 

V. APPLICABILITY OF WARRANTY 

A. The terms and conditions of this Warranty are applicable as between RADIO SHACK and CUSTOMER to either a sale of the Equipment and/or 
Software License to CUSTOMER or to a transaction whereby RADIO SHACK sells or conveys such Equipment to a third party for lease to 
CUSTOMER. 

B .  The limitations o f  liabil ity and Warranty provisions herein shall inure t o  the benefit o f  RADIO SHACK, the author, owner and/or licensor o f  the 
Software and any manufacturer of the Equipment sold by RADIO SHACK. 

VI. STATE LAW RIGHTS 

The warranties granted herein give the original CUSTOMER specific legal rights, and the original CUSTOMER may have other rights which vary 
from state to state. 
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I n troduc tion In troduc t ion 

1 . 1  Overview 

Th is manu�! in troduces the bas ic XEN IX* system to the use r  
with l ittle or no XEN IX exper ience ,  expla ining the 
fundamen tal concepts and software needed to make effec t ive 
use of the system . The XEN IX system is Microsoft ' s  improved 
and enhanc ed ver s ion of the popular UNIX* system . The XEN IX 
system cons ists of a general-purpose mult i-use r ,  operat ing 
system and over one hundred utilit ies and applicat ion 
programs . In addition to the bas ic XEN IX packag e  descr ibed 
in th is manual , two other  XEN IX packag es are also ava i lable 
from Microsoft : th e XEN IX Software Developmen t Package  and 
the XEN IX Text Pr ocess ing Packag e .  Oth er Microsoft so ftware 
is also avai lable . 

Among the ou tstand ing charac te r is t ics of the XEN IX system 
are the following : 

$ A h i e rarch ic al , tree-s tructured fi le system that 
permi ts organiz ation of f i les and direc tor ies in  a 
log ic al and flex ible way . 

$ A powe r fu l ,  easy-to-use command lang uag e .  Unli ke other  
interac tive command languages , the XEN IX shell is  a 
full programming languag e .  The sh ell pr ov ides 
cond i t ional , rec ur s ive ,  and ite ra t ive control 
struc ture s ,  pr ogram var iable s ,  and a use r env ironmen t 
that can be ta i lor ed to both ind iv idu al and gr oup 
needs . 

& Simple and cons is ten t naming conven tions . Names c an be 
absolute or re lative to any direc tory in the file 
system . 

& Dev ice independen t input and ou tput : each physical 
dev ic e ,  from interac tive te rmi nals to main memor y ,  is 
treated li ke a fi le ,  allowing uni form f i le and dev ice 
input and ou tput . 

& A se t of re lated text ed itor s inc luding a sc reen 
ed itor , a screen ed itor , and a steam editor . 

$ Flexible text  pr ocess ing fac i li t ie s .  I n  XEN IX ,  
commands ex ist  to f ind and extrac t patte rns of text 
from f i le s ,  to compare and find di ffe rences between 
f i le s ,  and to se arch through and compare director ies . 
Also avai lable , in the XENIX Text Pr ocess ing Packag e ,  
are text formatt ing , typese tting , and spelli ng error 
detec tion fac i li t ie s ,  as we ll a s  a fac i li ty for 

* XENIX is a Trademark  of the Microsoft Corpor a t ion .  
UNIX is a Trademark of  Bell Te lephone Labora tor ies ,  I nc .  
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I n troduc tion Introduc t ion 

formatt ing and typese tt ing complex tables and 
equations . 

$ A soph isticated "desk-calc ulator " pac kage .  
$ Mountable and dismountable f i le systems and volumes .  
$ A complete set o f  flex ible direc tory and f i le 

pr otec tion modes that allow all comb inat ions of r e ad,  
wr ite , and exec ute access for the owner of e ach file or 
directory ,  as we ll as for groups of use r s .  Protec tion 
modes c an be  set  dynami cally . 

$ Fac i l i t ies  for cre ating , access ing , mov ing , and 
process ing file s ,  direc tor ie s ,  or sets of these in a 
s imple and uni form way . 

1-2 
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1 . 2  Documentation Roadmap 

Th is manual is organized as follows : 

Chapter  1 :  In tr aduc tion 
The chapte r 
overv iew of 
notational  
manual . 

you are now re ading g ives an 
the XEN IX system and discusses the 

conventions used throughout the 

Chapter  2 :  Demonstration Run 
Th is chapte r g ives you some hand s-on exper ienc e 
in us ing the XEN IX system . 

Chapter  3 :  Bas ic Concepts 
Th is chapte r explains the fundamen tal conc epts 
needed to under stand how to use th e system . 
Inc luded here are sec tions on th e f i le system , 
naming conven tions , commands ,  and input and 
output . 

Chapter  4 :  Frequen tly Used Procedure s 
Th is chapte r explains how to per form everyday 
procedu re s us ing appropr iate XEN IX command s .  
Th is sec tion separa te s  th ese frequen tly used 
commands from the much larger  set of all 
commands .  

Chapte r 5 :  Ed 
Th is chapte r descr ibes how to use the line
or ien ted ed itor , ed . 

Chapte r  6 :  Vi 
Th is chapte r shows how to use the vi  screen 
editor . Vi is the most  soph is t ic ated 
inte rac t ive ed itor avai lable on XEN IX .  

Chapter  7 :  The Sh ell 
Th is chapte r descr ibes the shell command 
language and how to wr ite proc edures  that can be 
executed by the shell in te rpre te r .  

Chapter 8 :  Sed 
Th is chapte r  descr ibes the non-inte rac tive 
" stream"  editor named sed , s imi lar in many ways 
to the XEN IX ed itor s ed and vi . 

Chapter  9 :  BC 
Th is chapte r descr ibes the use of 
sophistic ated calc ulator program .  

1-3 
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Append ix A: Glossary 
Th is append ix conta ins a glossa ry of commonly 
used XEN IX te rms . 

Th is manual makes no attempt to give information about 
installing , manag ing ,  and main ta in ing the system , nor does  
it  discuss documen t prepara tion,  softwa re developmen t,  or 
many of the spec iali zed uti li t ies avai lable in oth er XENIX 
packages . These subjec ts are dealt with in the following 
manuals : 

The XENIX Operations Guide 
Th is is a guide to install ing , 
ma intain ing the whole system . 

manag ing , and 

The XENIX Reference Manual 
Th is is a comprehen s ive re ferenc e  
but complete descr iption o f  each 
here . 

volume . A conc ise 
command is avai lable 

The XENIX Software Development Manual 
Th is manu al explains how to wr ite prog rams that 
in te rfac e to th e XEN IX operating system and how to use 
some of th e powe rful tools ava i lable in the XENIX 
programming env ironmen t .  Th is manual comes as par t of 
the optional XENIX Software Developmen t Packag e .  

The XENIX Text Process ing Manual 
Th is manual expla ins how to use text pr oc ess ing and 
text formatt ing tools . Th is manual and comes as par t 
of the optional XEN IX Text Process ing Packag e .  

1-4 
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1 . 3  Notational Conventions 

Th r oughou t th is manual , the following no ta t ional conven tions 
are used : 

boldface 

under l ining 

[ brackets ]  

<ang le-brac k e ts > 

e ll ipses • . . 

quota t ion mar k s  

Command names a r e  g iven i n  boldfac e  in  
the text of  th is manu al ; no  bold fac e 
occur s in  d isplays , excep t  in syntax 
spec i f i c ations for l i te ra l  tex t .  For 
example , ls , date , and cd a re all the 
name s of command s  th at you might type at 
the k eyboa rd ,  and there fore  all a re in  
bold . An excep t ion  to th is ru le occ ur s 
for long chapte r s  abou t a s ing le 
command . In th is c ase , the command name 
is made le ss conspicuous by e ither 
underlin ing or c ap i tali z ation .  

Al l f i lename s and pathname s are 
under li ned . For example , text . f i le is a 
f i lename and jusr/mary is---a- pa�h name . 
Most command argumen ts a re und e r l1 ned as 
we ll , althoug h in some case s these are 
in  boldfac e .  Wor ds  and phrase s a lso may 
be under li ned for emphas is . Re fe renc es 
to entr ies in th e XENIX Reference Manual 
a re under li ned and inc lu de a sec tion  
numbe r in pare n these s .  For example , 
ls ( l )  re fers  to th e en try for the ls 
command in Sec t ion 1 ,  "Command s " . 

Brackets  enclose optional a rg umen ts in 
syn tax spec i fi c at ions . 

Ang le brack e ts enc lose the name s of 
contr ol charac te r s  and spec ial  func t ion  
keys . Examples  are <CONTROL- D> , 
<CONTROL- S> , < RETURN> , < INTERRUPT > ,  and 
< BKSP> . 

El lipses are used to ind ic ate one or 
mor e  en tr ie s of an  arg umen t in  a syntax 
spec i f i c atio n .  For example , in the 
following syntax for the mai l  command , 
th e ellipses ind ic ate that one or mor e 
pe r sons c an b e  sen t ma i l :  

mai l  12er son 

Quotation mar k s  are used to se t off 
mult iple keystroke input . For example , 

1-5 



I ntroduc tion 

" ls -la ; date "  is an 
command li ne  appear ing 
the text .  

In troduc tion 

example of a 
in the body of 

Common abbreviations for ASCII  charac te r s  are li s ted below : 

<ESC >  Escape , Control- [ 

<RETURN> Ca rr iage  re turn , Contr ol-M 

<LF>  Newline ,  Linefeed , Contr ol-J 

<BKSP> Backspac e ,  Contr ol-H 

<TAB > Tab , Control- ! 

<BELL> Bell , Contr ol-G 

<FF>  Formfeed , Contr ol-L 

<SPACE> Spac e ,  20 hexadec imal 

<DEL> Delete , 7F hexadec imal 
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1 . 4  Model- 16 Console Keyboard 

Th is sec tion descr ibes the mapping of Model-16 conso le keys 
to impor tant XEN IX charac te r s  not normally avai lable on the 
Model-16 console k eyboa rd . 

XEN IX Charac ter 

< INTERRUPT>  
< INTERRUPT>  
<CONTROL- S>  
\ ( backslash )  
' ( back quote ) 

I ( vertical bar )  

<CONTROL- @ >  ( null)  
<CONTROL- ] >  (ASC II GS)  
<CONTROL- A> (ASC I I  RS ) 
<CONTROL- > 
- ( t i lde)  
<CONTROL-\> (QUIT)  
<DEL > 

Model-16 
Console 

<BREAK > 
<CONTROL-C> 
<HOLD> 
<CONTROL- /> 
<CONTROL- ' >  
<CONTROL- ! > 
<CONTROL-1>  
<CONTROL- 2> 
<CONTROL- 3> 
<CONTROL- 4>  
<CONTROL- S> 
<CONTROL- 6> 
<CONTROL- 7> 
<CONTROL- > 

No te that the console ' s  arrow keys are config ured so that 
they send the following sequences to XEN IX ra ther  than their  
normal control sequences : 

up arrow 
down arrow 
r ight arrow 
left arrow 

<ESC >A 
<ESC >B 
<ESC >C 
<ESC >D 
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2 . 1  Introduct ion 

The purpose of this demonstra tion run is to help you get 
used to the ma in ideas of the XEN IX system , so that  you can 
quickly sta r t  to make  effec tive use of it . I t  shows how to 
log in , how to type at you r keyboa rd , what to do about 
mistakes in  typing , how to ente r commands , and how to log 
out .  

2 . 2  Before You Log In 

Before you can log into the system , your name must  be added 
to the XEN IX l i s t  of known use r s .  You may have to add your 
name you r se lf , or someone else may be charg ed with th is 
task ; it all depends on the env ir onmen t in wh ich your  system 
is used . In  any case , see the XENIX Operations Guide for 
more  information on add ing use r s .  

When you are given a n  account o n  the XEN IX system you w i ll 
also rec e ive a use r name , a password ,  and a log in direc tory .  
Once you have th ese , all  you need is  a te rmi nal on  wh ich you 
can log in to th e system . XEN IX suppor ts most te rmi nals and 
you should have li ttle problem in gett ing your te rminal to 
wor k with XENIX .  Once again ,  see the XENIX Operations Guide 
for more information on how to configure your te rminal . 

2 . 3 Logg ing In 

To log in to XENIX ,  you must fir st have an up-and-runn ing 
XEN IX system . Normally , the system is s it t ing idle , with a 
s imple " log in : "  prompt on the te rminal sc reen . I f  the 
system displays nonsense charac te r s ,  your te rmi nal  may be 
rec e iv ing information at the wrong speed and you shou ld 
check  you r te rminal ' s  sw itch es . I f  that fails ,  push the 
<BREAK> or < INTERRUPT> key a few times , slowly . 

When you finally get a " log in : "  messag e ,  type your  log in 
name . Follow it  by typing <RETURN> ; the system wi ll no t do 
anyth ing until  you type it . I f  a password is required , you 
will be asked for it . The password that you type does no t 
appear on the screen . Th is preven t oth e r s  from v iewing it . 
Don ' t  forget  to type <RETURN> afte r you . type your password .  

A successful log in will pr oduc e a "prompt charac te r , " a 
s ing le charac ter that ind ic ates the system is re ady to 
accept command s .  The prompt is u sually a dollar s ig n  ( $ )  or 
a percent s ign  ( % ) . You may also get  a log in me ssag e  just 
before the prompt ,  or  a notification that you have rec e ived 
ma i l  sen t  by other  use r s  of the system . 
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2 . 4 Typing Commands 

Onc e the prompt charac te r appear s ,  the system is ready to 
respond to commands  typed at th e terminal . Try typing 

date 

followed by <RETURN> . The system re sponds by displaying 
someth ing like : 

Mon Jun 16  14 : 17 : 10 EST 198 3 

Don ' t  forget the <RETURN> afte r the command , or no th ing will 
happen . <RETURN> won ' t  be men tioned again ,  but don ' t  forget 
it  -- it has to be ente red at th e end of each command li ne . 
On some te rminals <RETURN> may be labeled "ENTER" or "CR" , 
but in all case s ,  the key per forms th e same function.  

Ano ther command you might try is who , wh ich li s ts the names 
of everyone who is logged in to XEN IX .  A typic al display 
from th e who command might look someth ing like  this : 

you 
j oe 
ann 
bob 

ttyO O 
ttyO l 
tty0 5 
ttyl l 

Jan 16  
Jan 16  
Jan 16  
Jan 16  

14 : 0 0 
09 : 11 
09 : 33  
1 3 : 07 

The time given ind ic ates when th e use r logged in ; ttynn is 
th e system name for each user ' s  te rminal , where nn is a 
unique two dig it number . 

I f  you make  a mis take typing the command name , you will be 
told . For example , if you type 

whom 

you are told : 

whom : no t found 

No te that c ase is significant in XEN IX -- the commands 

who 

and 

WHO 

are no t th e same ; th is d i ffe r s  from some opera ting systems , 
where case doesn ' t  matte r .  
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Now let ' s  try us ing th e echo command . Type : 

echo hello wor ld ! 

Echo s imply does what its  name says and echos the rest of 
the command line on your te rminal :  

h ello wor ld ! 

Now try th is : 

echo hello wor ld ! >greeting . fi le 

Th is time the echo command sends its output to a f i le ,  
inste ad of to your terminal . No te th e use of the gre ate r 
th an s ign ( > )  to " redirec t "  the ou tput of the command . (See 
Sec tion 3 . 5 . 1  for more  information on red irec tion . ) Now type 

ls 

to li s t  th e name of the file , greeting . f i le . To look at the 
contents of greeting . f ile  display it by  typing : 

c at g reeting . fi le 

( "Cat"  stands for conc atenate . )  The output to your te rminal 
is the echoed me ssage : 

hello wor ld ! 

2 . 5 Strange Terminal Behavior 

Occas ionally , your  te rminal may ac t strangely .  You can 
often fix th is behav ior by logg ing out and logg ing bac k in : 
th is wi ll  r e se t  your te rminal characte r is t ic s .  I f  logg ing 
ou t and back in doesn ' t  wor k ,  read the descr ipt ion of the 
command �tty ( l )  in the XENIX Reference Manual for mor e 
informat1on abou t sett ing terminal charac te r 1s t 1c s .  

Some te rminals au tomat ically expand tabs into an appropr iate 
number  of spaces ; others  do no t .  To get  tabs expanded into 
spaces for terminals without automatic tab expans ion ,  type : 

stty -tabs 

Th e system wi ll  then convert  e ach tab into the cor rec t 
number of spaces  for you . I f  your te rminal doe s  h ave 
compute r-se ttable tabs , the command tabs cor rec tly se ts the 
tab stops for you . 
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2 . 6 Mistakes in Typing 

If you make a mis take in typing whi le en te r ing a command 
line , there are two ways to ed it the line , pr ov ided you have 
no t yet typed <RETURN> . Pre ss ing the <BKSP> key c au ses  the 
last charac te r  typed to be era sed . In fac t ,  back spac ing 
with the <BKSP> key erases charac te r s  back to the beg inning 
of the li ne , �ut not beyond . Thus , if  you type badly , you 
can cor rec t as you go . For example , typing 

dd<BKSP>atte<BKSP><BKSP>e<RETURN> 

is  the same as typing just 

date<RETURN> 

The XEN IX k i ll charac te r ,  <CONTROL-U > ,  erases all of the 
charac te r s  typed so far on the cur rent input li ne . So , if  
th e line  is  ir re tr ievably fouled up , type <CONTROL-U > and 
start  the line over . 

What i f  you must en te r a <BKSP> or <CONTROL-U > as part of 
the text? If you must , prec ede it with a backslash (\ ) , so 
th at the charac te r  loses its spec ial , erase meaning . To 
en te r a <BKSP> or <CONTROL-U > in text ,  type "\<BKSP>" or 
" \<CONTROL-U > " . Th e system always pr in ts a new line on your 
terminal afte r your <CONTROL-U > ,  even i f  prec eded by a 
bac k slash . Don ' t  wor ry -- the <CONTROL-U > wi ll have been 
recorded . 

To e rase a bac k slash , bac k spac e  twice  with the <BKSP> key , 
as in  " \< BKSP><BKSP> " .  The bac kslash is used extens ively in 
XENIX to ind ic ate that th e following charac te r is in some 
way spec ia l . No te that th e funct ions performed by <BKSP> 
and <CONTROL-U >  are avai lable on all XEN IX systems ; however , 
the keys u sed to perform these functions c an be changed and 
set by the use r . 

2 . 7 Read-Ahead 

XEN IX h as full  re ad-ahead, wh ich means that you can type as 
fast as you want ,  whenever you want ,  and XENIX will remembe r 
what you have typed . I f  you en te r any text wh ile a command 
is d isplaying text on th e screen , your input charac te r s  will  
appear inte rmixed with th e output charac te r s ,  but they will 
be stored away and inte rpre ted in the cor rec t order . 
Therefor e ,  you can type several commands ( i . e . , " type 
ahead" ) one afte r ano ther without wa it ing for the fi r st to 
f inish . No te that the one plac e  that th is doe sn ' t  wor k is 
when you log in ; type ahead does no t wor k  unt i l  after you 
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have entered your password and you see the dollar s ig n  ( $ )  
pr ompt for command input . 

2 . 8  Stopping a Program 

You can abor t the exec ution of most prog rams and command s  by 
press ing the < INTERRUPT >  key (perhaps called <DEL > ,  
< DELETE> , <CONTROL-C> , or <RUBOUT>  on your te rminal ) . The 
<BREAK> key found on many te rminals can also be used . 
Ins ide some prog rams , l ike the text  ed itor , < INTERRUPT >  
stops whatever the program is  doing without abor t ing the 
program itself . Thr oughout th is manual when we say " send an 
inte rrup t "  we mean press the < INTERRUPT >  key .  

2 . 9  Logging Out 

To end a sess ion with XEN IX ,  you must  log out .  Th is is done 
by typing a <CONTROL-D> . I t  is not suff ic ien t j ust to turn 
off the terminal , s ince th is does  no t log you out .  

2 . 10 Fur ther Learning 

For fur th er learn ing , you will want to use the on-line help 
fac i li ty :  lear n .  Simply type 

learn 

and it will g ive you instruc tions . Learn is  espec ially 
u se ful when fir st learning how to use the system , so you may 
want to invest igate it now . 

This  ends the demonstration run . What you have learned so 
far is enough to k eep you out of harm ' s  way .  You wi ll wan t  
to learn how to use t h e  XEN IX shell and a text edi tor . The 
shell languag e  is  the lang uage with wh ich you speak to the 
system and exec ute command s .  Tex t  ed itor s are used to cre ate 
and edi t  f i les , documen ts , and prog rams . The ava i lable 
edi tor s and the shell are discussed thor oughly in Chapte r s  
5 ,  6 ,  and 7 .  

The next  two chapte r s  introduc e you to the conc epts and 
commands  that you wi ll need to k now each t ime you log in to 
XENIX .  Be sure to re ad them befor e you try to do anyth ing 
you th ink diff icult or dangerou s .  I t  is espec ially 
impor tant to under stand how the directory system is 
org anized and how f i les  are named . 
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3 . 1 Introduction 

Th is chapte r  gives you an under stand ing of the bas ic 
concepts that you need to function in the XEN IX env ironmen t .  
It  discusses th e XEN IX file system , naming conven tions , 
commands ,  and input and output . Afte r re ading th is chapte r 
you will have an under stand ing of how the system ' s  f i le s ,  
director ies , and dev ices are org anized and named , how 
commands  are ente red ,  and how a command ' s  input and output 
can be manipulated . 

3 . 2  F i le System 

A f i le system is a se t of f i les org ani z ed in a log ical 
fash ion . In  XEN IX ,  this set of f i les cons is ts of all 
ava i lable system re sources including data file s ,  programs , 
line pr inte r s ,  and dis k s .  Thus , the XEN IX f i le system is 
mor e  generally a system for access ing all o f  the re sources 
of th e system . 

To log ically struc ture the files and re sources of the 
system , the XEN IX file system is org anized h ie ra rch ically 
into a "tree-struc ture . "  See Fig ure 3-1 for an i llustra t ion 
of a typical tree-struc tured fi le system . In  th is tree of 
f i le s ,  the root  of th e tree is at the top and branches of 
the tree grow downward . Di rec tor ies cor re spond to nodes in  
the tree ; ord inary fi les cor re spond to "leaves . "  If  a 
directory conta ins a downward branch to other  f ile s  or 
director ies ,  then those f i les and direc tor ies are 
"conta ined " in the given di rec tor y .  It  is poss ible to 
spec i fy any f i le in the system by star ting at the roo t  
(where the root is at the top) and traveling down any o f  the 
branches to the des ired fi le .  Simi lar ly ,  you can spec i fy 
any file in the system , rela tive to any direc tory . 
Spec ification of these files  depends on a knowledg e of XEN IX 
naming conventions , discussed in Sec tion 3 . 3 .  

Pr ivacy and secur ity for 
arranged . Each file and 
permis s 1ons th at c an be set 
by a group of use r s ,  and by 

f i les  and direc tor ies  can be 
direc tory has re ad-write-exec ute 
to contr ol acc ess by the owner , 
everyone else . 
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I 
I 

I 
bin 

\ ( root )  
\ 

I 
cmd 

\ 
\ 

usr dev 
I \ 

I \ 
doug neil  

\ 
tty 

1
1 I I \

\ 
ma i l  news text data 
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Figure 3-1 . A Typic al Fi le System 

In the typical tree-struc tured fi le system of Figure 3-1 , 
the "tree " grows downward . The names bin , usr , dev , doug , 
and ne il  all repre sen t direc tor ies ,  and are all nodes  in the 
tre e-. ---In XENIX the name of the r oot  direc tory is g iven the 
one charac te r name , " I" .  The names mail , news , text , and 
data all repre sen t normal da ta fi les;-and are all"Te aves " 
of the tree . Note that cmd , wh ich here is an exec utable 
command , is also a leaf and th ere fore a f ile . The name !!Y 
represents a te rminal and is also repre sen ted in the tree . 

3 . 2 . 1  Files 

The file is the fundamen tal unit  of the f i le system . 
Conceptu ally , everyth ing is tre ated as a file .  However , 
there are re ally three different type of f i les : ord inary 
f i les  (what we usually mean wh en we say " f i le " ) , spec ial 
files , and director ies . Each of these f i le types is 
discussed below : 

Ord inary Fi les 
Ord inary f i les typic ally conta in textu al 
information such as documen ts , da ta , or program 
sources .  Exec utable b inary f i les are also of th is 
type . 

Spec ial F i les 
A spec ial file is one that cor re spond s  to a 
phys ical device  of some sor t ,  such as a dis k ,  a 
line pr inte r , a te rminal , or system memory .  To 
th e XEN IX u se r ,  spec ial f i les c an be tre ated li ke  
ord inary f i le s .  Howeve r , the inte rnal handling of 
a pr inte r  or te rminal is much di ffe rent from that 
of an ord inary disk f i le , and the opera t ions that 
can be performed on dev ices vary from those that 
can be per formed on ord inary file s .  
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Direc tor ies  
D i rec tor ies are re ad-only f i le s  conta ining 
information abou t the f i les  or direc tor ies that 
are conceptu ally ( but no t physically} conta ined 
with in them .  The nest ing of direc tor ies  in  other 
director ies is the way in wh ich XEN IX implemen ts 
its charac te r is tic tree-struc tured direc tory 
system . Director ies are discussed fur ther  in the 
next sec tion. 

3 . 2 . 2  Directory Structure 

Wi th mult iple user s  and mult iple pr oj ec t s ,  the numbe r  of 
files in a f ile system can prolife ra te rap idly . 
For tunately , as explained ear li e r ,  XEN IX organizes all f i les 
into a tree-struc tured direc tory h ie ra rchy . Each use r of 
the system has h is own per sonal di rectory . Wi th in that 
directory ,  the use r may have direc tor ies  or other  
subdirector ies owned and controlled only by the use r .  

When you log in to XEN IX ,  you are " in "  your direc tory .  
Unless you take spec ial ac t ion when you cre ate a f ile , the 
new fi le is cre ated in your wor k ing d i rectory .  Th is f i le is 
unre lated to any o ther  f i le of the same name in someone 
else ' s  d irectory . 

A diag ram of par t of a typic al user direc tory is shown in 
Figure 3- 2 .  

usr 
I \ 

I \ 
I \ 

adam eve mary 
I 

text 
I \ 

I \ 
text temp 

\ 
text  

Figure 3-2 .  A Typic al Use r Di rec tory 

In Figure 3- 2 ,  the us r direc tory conta ins each use r ' s  own 
per sonal d irectory-. -- No tice that Ma ry ' s  f i le named text i s  
unre lated to Eve ' s .  Th is is not impor tant i f  all the--riles 
of in terest  are in Eve ' s  d irec tory ,  but i f  Eve and Ma ry wor k 
together , or i f  they wor k on separa te but re lated proj ec ts , 
th is div is ion of f i les becomes handy indeed . For example , 
Mary could pr int Eve ' s  text by typing : 
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pr /usr/eve/text 

Simi lar ly ,  Eve could find out what f i le s  Mary has by typing : 

ls /usr/mary/* 

3 . 3  Naming Conventions 

Now that we have discussed what the XEN IX fi le system is , 
and what it  cons ists  of , we need to use fi lenames in  a more 
prec ise way . The f i r st th ing to remember  is that every 
s ingle f i le ,  director y ,  and dev ice in XEN IX h as both a 
f i lename and an absolute pathname . The absolute pathname is 
unique to all names in  the system : f i lenames are unique only 
with in director ies  and need not be unique system-w ide . Th is 
is s imi lar to someone who ' s  "absolute " name is John Rober t  
Smi th , but whom everyone calls John .  The name John  need no t 
be unique , although it  will gre atly s impli fy life  if John 
Robert Smi th is  a unique name . 

3 . 3 . 1  Filenames 

A s imple fi lename is a sequence of 1-14 charac te r s  oth er 
than a slash (/) . Every s ingle f i le ,  directory ,  and dev ice 
in the system has a fi lename . Fi lenames are used to 
uniquely identify directory conten ts . Thu s ,  no two names in  
a directory may be the same . However , f i lenames in  
different direc tor ies may be  iden tical .  

3 . 3 . 2  Pathnames 

A pathname is a sequenc e of d irec tory names followed by a 
s imple fi lename , each separa ted from the previous one by a 
slash . I f  a pathname beg ins with a slash , the search for 
the f i le beg ins at th e root of the en tire  tree . Otherw ise , 
it  beg ins at the use r ' s  current directory ( also known as the 
wor king d i rectory) . A pathname beg inning with a slash is 
called a full ( or absolute ) pathname bec au se i t  does no t 
vary with regard to the use r ' s  current direc tory .  A 
pathname not beg inn ing with a s lash is often called a 
relati ve :Pathname , bec ause it spec i fi e s  a path relative to 
the cur rent direc tory . Th e use r may change the current  
directory at any time by  us ing th e cd command . 

In  most c ase s ,  a f i lename and its cor re spond ing pathname may 
be used inte rchangeably . 
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3 . 3 . 3 Sample Names 

Some sample name s follow : 

I 

/bin 

/usr 

/dev 

/lib  

/tmp 

The absolute pathname of the root 
direc tory of  the en tire fi le system . 

The directory conta ining most of 
frequently used XENIX command s ,  

the 

The) directory conta in ing each use r ' s  
per sonal direc tory . The subdi rec tory , 
/usr/bin conta ins frequen tly used XEN IX 
commands  no t in  /bi n .  

The directory conta in ing f i le s  
cor re spond ing to each avai lable phy s ic al 
dev ice  ( e . g . , te rminals , line pr inte r s ,  
and dis ks ) . 

The direc tory conta in ing spec ial data 
f i les  u sed by some standa rd command s .  

Th is d irec tory conta ins tempora ry sc ra tch 
f i le s .  

/usr/j oe/projec t/A 

bin/x 

fi lel 

Th is is  a typic al full pathname . Th is one 
happens to be a f i le named A in the 
d irec tory named proj ect belong ing- to the 
user named j oe .  

A relative path name ; i t  names the f i le x 
in subd irec tory bin of the current  wor k ing 
d irec tory . I f  the current  direc tory is /,  
it  names /bin/x. If the current  direc tory 
is /usr/j oe , it  names /usr/joe/bin/�. 

Name of an ord inary f i le in the current  
directory . 

current  Each use r res ides " in "  a direc tory called the 
d irectory . All files and direc tor ies have a "paren t "  
d irec tory . Th is d irectory i s  the one imm�d iate ly above and 
" contain ing " the given f i le or direc tory .  The XEN IX f i le 
system prov ides spec ial shor thand no tat ions for th is 
direc tory and for the cur rent d irec tory : 

The shor thand name of the cur rent  directory .  Thus  
. /f ilexxx names the same file as f i le xxx , if such a 
f i le exis ts in the current  direc tory . 
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• •  The shor thand name of the curren t directory ' s  paren t 
d irectory . I f  you type 

cd • •  

then the parent directory of your current  wor k ing 
direc tory becomes your new current direc tory .  

Although you can use almost any charac te r in a fi lename , 
common sense says you should stick to ones that are vis ible , 
and that you should probably avoid charac te r s  that might be 
used with other meaning s .  For instance ,  the dash ( - )  is 
used in spec i fying command options , and should be avoided 
when naming fi les . To avoid pitfalls , you will do we ll to 
use only lette r s ,  number s ,  and the per iod .  

3 . 3 . 4 Speci al Characte r s  

XEN IX prov ides a patte rn-match ing fac i li ty for spec i fying 
sets of fi lenames that match par ticular patte rns . For 
example , examine the problem th at occur s when naming the 
parts of a large documen t,  such as a book . Log ically , it  
can be divided into many small piec es :  ch apte r s  or perhaps 
sections . Phys ically , it  must  be div ided too ,  s ince the 
XEN IX editor , ed , canno t handle re ally big f i les . Thus , you 
should construc t a doc umen t as a numbe r  of f i le s .  For 
example , you might have a separate file for each chapte r :  

chapl 
chap2 

Or , if  e ach chapte r we re br oken into several f i le s ,  you 
might have : 

chapl . l  
chapl . 2  
chapl . 3  

chap2 . 1  
chap2 . 2  

You could then tell at a glance where a par t icula r file fits  
into the whole . 

There are other  advantages to a systema tic naming conven tion 
that are not so obvious .  What i f  you wanted to pr int the 
whole book on the linepr inte r ?  You could type 
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lpr chapl . l  chapl . 2  chapl . 3  • • •  

but you would get tired pre tty fast , and would probably even 
make  mis takes .  For tunate ly , there is a shor tcut : a sequenc e 
of s imi lar names c an be spec if ied with the use of two 
spec ial "w i ld card"  charac te r s .  

For example , you can type : 

lpr chap* 

The aste r i s k  ( * ) , called " star " in XEN IX ,  means " zero or 
more  charac te r s  of any type , "  so th is translate s  into "pr int  
all f i les whose names beg in with th e word "chap " , l isted in 
alphabetical order . "  

Th is shor thand no tation is no t a unique prope rty of the lpr 
command ; i t  is a system-w ide se rv ice of the shell prog ram 
that inte rpre ts command s ,  sh . Us ing th is fac t ,  you lis t the 
names of the fi les in the book by typing : 

ls  chap* 

Th is produces 

chapl . l  
chapl . 2  
chapl . 3  

The star is not limi ted to the last pos it ion in a f i lename ; 
it  can be used anywhere and can occur severa l t imes .  As a 
spec ial c ase , a star by itself matches every f i lename , so 

rm * 

removes all your  fi les . 

The star is not the only patte rn-match ing fe ature ava i lable . 
Suppose you want to pr int only chapte r s  1 through 4 ,  and 9 .  
Then you can say 

lpr chap [ l2349 ] * 

The brackets ( [ and ] ) mean "match any of the charac te r s  
ins ide th e brackets . " A range  of consec ut ive lette r s  or 
dig its c an be abbreviated,  so you can alsd do th is with 

lpr chap [ l-49 ] * 

(Note that  th is does not match for ty-nine fi lename s ,  but 
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only five . ) Le tte r s  can also be used with in brac kets : 
" [ a-z ] " matches any charac ter in the rang e  " a "  through " z " .  

The quest ion mark  ( ? )  ma tches any s ingle charac te r ,  so 

ls ? 

lists all f i les that have s ingle-charac te r names ,  and 

ls  -1 chap? . !  

lis ts information about the fir st f i le of each chapte r 
( i . e . , chapl . l ,  chap2 . 1 ,  • • •  ) .  

Of these pattern match ing conven tions , the star ( * )  is 
certa inly the most u se ful , and you should get u sed to it at 
onc e .  

I f  you should ever  need to turn off the spec ial meaning o f  
any of the spec ial charac te r s  ( * ,  ? ,  and [ • • •  ] )  enc lose 
the en tire arg umen t in s ingle quote s .  For example ,  the 
following command will pr int ou t only fi les  named " ?" rather  
than all  one charac te r  fi lenames : 

ls  ' ? '  

All of  these spec ial pattern match ing features  are fur ther  
discussed in  Chapte r  7 ,  The Shell . 

3 . 4  Commands 

Commands are used to invoke exec utable programs . When you 
type th e name of a command , the XEN IX shell looks for a 
program with the g iven name to exec ute . I f  the shell finds 
an exec utable prog ram , it  will exec ute it . Commands  may 
also contain switch es that spec i fy opt ions or o ther  
argumen ts as needed by the program . Commands  are en te red on  
a command line  that is  re ad by the shell . Command lines  are 
d iscussed in the following subsec tion.  

3 . 4 . 1 Command Line 

Wheth er typing at the terminal , or exec ut ing command s  f rom a 
f i le ,  XEN IX always re ads commands  from command lines . The 
command line is a line of charac te r s  that is sc anned and 
read by the shell command inte rprete r to dete rmine what  to 
do next .  When you are typing at a te rminal , you are ed it ing 
a line of text c alled the command-l ine buffer  that becomes a 
command line only when you type <RETURN> . This command-line 
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buffer  can be ed ited with the <BKSP> and <CONTROL-U > k ey s .  
Typing <RETURN> cau ses  the command-li ne buffer  to be 
submitted to the shell as a command li ne . The shell re ads 
the command line and executes the appropr iate command . If  
you type < INTERRUPT>  befor e you type <RETURN> , then the 
command-l i ne buffer  is abor ted . Multiple command s  can be 
entered on a s ingle command line so long as they are 
separated by a semi colon ( ; ) . For example , the following 
pr ints out the current date and the name of the current  
wor k ing d irec tory : 

date ; pwd 

Commands c an be submitted for proc ess ing in the bac kground 
by append ing an ampe rsand to the command . Thus  

mv f i lel f i le2  f i le3 fi le4 dirl&  

will move the files  f i lel , f i le 2 ,  f ile3 , and f ile4 to the 
d irectory d i r l  without  ty ing up your  te rminal . You can 
exec ute o ther  commands from your te rmi nal in the foreground 
wh i le the .v command execute s in the b ac kground . 

3 . 4 . 2  Syntax 

The general syntax for commands is as follows : 

crnd [ swi tches 1 [ arguments 1 [ f ilenames 1 

In  prac t ic ally all case s ,  command names are all lowe rc ase . 
Switches are flag s that selec t var ious opt ions avai lable 
when executing the command . Switches are opt ional and 
always precede other  arg umen ts and fi lenames .  Switch es 
cons ist  of a dash pre fix (- )  and an iden tify ing alphanume r ic 
charac te r . Some sw itch es are also pre fixed by a plus s ign  
(+ ) . Sw i tches c an often be grouped as a s ingle sw itch as 
in : 

ls -ar l  

Here th e -a sw itch {pronounced "minus a " )  selec ts the opt ion 
wh ich lis ts all f iles in the direc tory .  The -r  sw itch 
selec ts the opt ion wh ich cau ses  the names in the direc tory 
to be sor ted in rever se alphabetic al orde r .  And the -1 
switch se lects the opt ion wh ich cau se s  l ist ing of a long 
format for each directory en try . 

Somet imes sw itches must be g iven separate ly , as in : 
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copy -v -a source dest 

He re the -v switch spec i fies  a verbose opt ion. The -a 
sw itch tells the copy command to ask the use r before copy ing 
the two g iven direc tor ies . 

Arg umen ts of var ious types c an also be g iven , such as search 
str ing s ,  as in : 

g rep ' str ing of text ' outfile 

In the above example , " str ing of text "  is  an argumen t and is 
the search str ing that the grep command searches for in the 
f i le outfile . Outfile , itself , is a f ilename argumen t that 
spec ifies  the name of a f ile required by the command . 

In  most cases , command s  are executable obj ec t  files  compi led 
from C programs . In some cases ,  commands  are exec utable 
command f i les  c alled "shell proc edure s . " Shell proc edure s 
are discussed in Chapter 1' The Shell . 

3 . 5  Input and Output 

XEN IX handles input and ou tput from commands  in a unique 
way : it assumes that input and output , by default , are 
assoc iated with the te rmi nal from wh ich the command 
or ig inate s .  That is , input comes from th e k eyboa rd and 
output goes to the terminal screen . To i llustrate typic al 
command input and ou tput , type : 

c at 

Th is command now expects input from your keyboa rd . I t  wi ll 
accept as many lines of text as you can type as input , until  
you type a <CONTROL- D> as  an end-of-f i le ind ic ator . For 
example , type : 

th is is two lines 
of input 
<CONTROL- D> 

When you type the <CONTROL- D> , input ends and output beg ins .  
The cat command then immediately ou tputs the two lines that 
you typed -- s ince ou tput is  sen t to th e terminal screen by 
defau lt , that is where the two lines are sen t .  Thu s ,  the 
comple te se ss ion wi ll look li ke th is on your te rminal 
screen : 
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$ cat 
th is is two lines 
of input 
th is is two lines 
of input 
$ 

The flow of command input and ou tput c an be  " redirec ted"  so 
that input comes from a f ile inste ad of from the te rminal 
keyboa rd , and so that output goe s  to a fi le or to a line 
pr inter , inste ad of to the te rminal scre en .  In  add i t ion,  
" p ipes "  c an be cre ated that allow the output from one 
command to become the input to ano th er . Red irec t ion and 
pipes are the subjec ts of the next two subsec t ions . 

3 . 5 . 1  Redi rect ion 

It  is universal in XEN IX systems that a f ile can replac e the 
te rminal for either  input or output.  For example 

ls 

displays a list  of f i les on your te rmi nal sc reen . 
you say 

ls >fi lelist  

But  i f  

a lis t  o f  your fi les is plac ed i n  the file f ilel i s t  (wh ich 
is cre ated if it does no t ex ist ) . The output red irec t ion 
symbol ( > )  means "put the output from the command into the 
following file , ra th er than display it on the te rmi nal 
screen . " As another example , you could combine several f i les  
into one by  captur ing the output of  cat in  a f i le : 

cat fl f2 f3  > temp 

The output append symbol ( > > )  ope ra tes  very much li k e  the 
output red irec t ion symbol ( > )  doe s ,  ex'cept that it means 
" add to the end of . "  That is 

cat fi lel f i le2 f i le3  > >temp 

means to concatenate f i lel , f i le 2 , and f ile3  to the end of 
whatever is alre ady in temp, inste ad of overw r it ing and 
destroy ing the exist ing conten ts . As with normal output 
redirection,  if temp doesn ' t  exis t ,  it  is cre ated for you . 

I n  a s imi lar way , the input redirec t ion symbol ( < )  means to 
take the input for a pr og ram from the following f i le ,  
inste ad of from the terminal . Thu s ,  you could make  up a 
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scr ipt of edi ting commands  and put them into a fi le called 
scr ipt . Then you could exec ute the commands  i n  the scr ipt 
on a fi le us ing the XEN IX edi tor by typing : 

ed f i le <scr ipt 

As anoth er example , you could use ed to prepare a lette r in 
f i le letter . txt , then send it to several people with 

ma i l  adam eve mary joe <lette r . txt  

3 . 5 . 2 Pipes 

One of the major innovations of the XEN IX system is the 
concept of a �· A pipe is s imply a way to connec t the 
ou tput of one command to the input of ano ther command , so 
that the two run as a sequence of commands  called a 
pipeline . 

For example 

pr frank . id geor g e . id hank . id 

pr ints the files named frank . id , 
beg inning each on a new pag e .  
tog ether instead . You could type : 

george . id ,  and hank . id ,  
Suppose you want them run 

c at frank . id george . id hank . id > temp 
pr < temp 
rm temp 

But  th is  is mor e  wor k than is nec essary . What we want is to 
take  the output of cat and connec t i t  to the input of pr . 
So we use a pipe : 

c at frank . id george . id hank . id pr 

The ver t ic al bar < I > means to take  the output from cat , 
wh ich would normally have gone to the terminal ,  and put i t  
into pr to b e  neatly formatted . 

There are many oth er examples of p ipes . For example , 

ls  I pr - 3  

pr ints a lis t  o f  your files  in three columns .  Th e program 
we counts th e numbe r  of  lines , words , and characte r s  in its 
input , and who p r ints a list of· cur ren tly logged on people ,  
one per line . Thus ,  
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who I we 

tells how many people a re logged on.  And of cou r se 

ls I we 

counts you r fi les . 

Any program that re ads from th e terminal keyboa rd 
from a pipe inste ad .  Any program th at displays 
the te rminal scre en can send input to a pipe . You 
as many elemen ts in a pipeline as you wish . 

can read 
output to 
can have 

Many XEN IX programs a re written so that  they tak e  their  
input f r om  one or more  file s ,  i f  f i le arg umen ts are g iven . 
If  no arg uments are given , they read from the te rmi nal 
keyboa rd ,  and thus  c an be used in p ipelines . For example 

pr -3  albe r t . txt bernard . txt  c ar l . txt 

pr ints , in orde r ,  the f i les albert . txt , ber nard . txt , and 
car l . txt . But in 

cat albe r t . txt bernard . txt  c ar l . txt I pr 

pr pr ints the concatenation of these files  coming down the 
pipeline . The diffe rence is that here , alber t . txt , 
bernard . txt , and carl . txt are run togeth er and then tre ated 
as one fi le rather  than three . 

3- 13 



4 . 1  

4 . 2  

4 . 3  

4 . 4 

4 . 5 

4 . 6 

4 . 7 

CHAPTER 4 

FREQUENTLY USED PROCEDURES 

CONTENTS 

Intr oduction • • •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

System Access • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Logging In . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  
Gain ing Access to a Gr oup . . . . . . . . . . . . .  • • • • •  

Logg ing Out . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . 
Chang ing Your Password .  • • • • • • • • • • • • • • • • • • • • • •  

Te rminal Configuration. . . . . . . . . .  • • • • • • • • •  

Setting Te rminal Options . . . . . . . .  • • • • • • • •  

Sett ing Tab s . . . . . . . . .  • • • • • • • • • • •  • • • • • •  

Chang ing Te rminals • • • • • • • • • • . • • • • • • • • • • • •  

Control and Command Line Ed i t ing .  Proc ess 
Plac ing 
K i lling 
Eras ing 
Halt ing 

A Proc ess in th e B ac kground • • • • • • • • • •  

a Process • • • • • •  . . . . . . . . . . . . . . . . 
. . . . . . . . . . . A Command Line • • • •  

Screen Output • • •  . . . . . . . . . . . . . . . . . . . . . . 

Status Information • • • • • • • • • • • • • • • • • •  � • • • • • • • • •  

Find ing Out Who is on the System • • • • • • • • • • • • • •  

Find ing out What Proc esses are Running • • • •  

Gett ing Line Pr inte r  Information • • • • • • • • • • • • • • • •  

F i le Manipulation • • • • • • • • • • • • • •  

Creating a File . . . . . . . . . . . . . . . .  · · � · ·  

Display ing File Conten ts • • • • • • • • • • • • • • • • • • • • • •  

Combin ing Files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mov ing a Fi le . . . . . . . . .  • • • • • •  • • • • • •  

Renaming a Fi le . . .  • • • • •  • • •  

Copy ing a F i le • • • • • • • • • • • • • • • • • .  

. . . . 

Deleting A Fi le • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Directory Manipulation and Travel • • • •  

Pr inting Your  Wor k ing Direc tory • • • • • • • •  

Lis t ing Directory Conten ts • • • • • •  

Chang ing Your Wor k ing Directory . 
Creating a Di rec tory • • • • • • • • • • • • • • • • •  

i 

. . . . . . 

4-1 

4- 1 
4-1 
4-1 
4- 2 
4- 2 

4- 3 
4- 3 
4- 3 
4- 3 

4- 4 
4- 4 
4- 4 
4- 5 
4- 5 

4- 6 
4- 6 
4- 6 
4- 7 

4- 7 
4- 7 
4- 7 
4- 8 
4- 8 
4- 9 
4- 9 

4- 10 

4- 10 
4- 10 
4- 10 
4- 1 2  
4-13 



4 . 8  

4 . 9  

4 . 10 

4 . 11 

Remov ing a Di rec tory . 
Renaming a Directory . 

. . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . 

F i le and Direc tory Permis s ions • • • • • • • • • • • • • • • • • •  

Chang ing Read , Wr ite , and Exec ute 
Perm i s s ions . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 
Chang ing Direc tory Search Permiss ions • • • • • •  

Information Process ing • • • • • • • • • • • • • •  

Calculating • • • • • • • • • • • • • • • • • • • • • • • • •  

Echoing Argumen ts • • • • • • • • • • • • • • • • •  

Sor ting A Fi le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Search ing for a Patte rn in a F i le . . . . .  • • • • • •  

Counting Words , Lines , and Charac te r s  • • • • • • • • • • •  

Line Pr inte r s  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Send ing a Fi le to the Line Pr inte r  • • • • • • • • • • • • • •  

Gett ing Line Pr in te r  Queue Informat ion • • • • • • • • • •  

Communications • • • • • • • • •  

Send ing Ma i l . . . . . . . . . . .  • • • • • • • • • • • • •  

Rec eiv ing Ma i l  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Us ing The Automat ic Reminder  Se rv ice • • • • • • • •  

Wr iting To A Te rminal • • • • • • • • • • • • • • • • • • • • • • • • • • •  

i i  

4-1 3  
4-1 3  

4-1 3  

4-14 
4-15 

4-16 
4-16  
4-17 
4-18  
4-19  
4- 20 

4- 20 
4- 20 
4- 21 

4- 21 
4- 21 
4- 22  
4- 22  
4- 2 3  

� 



Procedures  Proc edure s 

4 . 1 Introduction 

Th is chapte r  expla ins how to per form frequen tly used 
procedure s ,  where a procedu re is some task that may require 
one or more  steps to complete . The commands  u sed to pre form 
these pr ocedu res are discussed more  thor oug hly in the XENIX 
Reference Manual . 

4 . 2 System Access 

Logg ing In 

The procedure for ga1n 1ng access to the system is to 
respond to the " log in : "  prompt by typing your use r name 
followed by a <RETURN> . Then re spond to the password : 
prompt with your password .  For example , a log in for 
the use r joe mig ht look li ke this : 

log in : j oe 
password : abrac adabra 

No te that  the password is no t shown on the te rminal 
screen . 

Gain ing Access to a Group 

When a file or directory is cre ated , it  has group 
pe rmis s ion attr ibutes assoc iated with it that contr ol 
access to the file by other  membe r s  of th e same group . 
Th is means that some files c an only be acc essed if you 
are a member  of the r ig ht g r oup . When you log in to 
XENIX ,  you are au tomatically assoc ia ted with a default 
group . 

To change group s ,  you must go through a pr oc edure 
s imi lar to that for logg ing in . As with the log in 
procedure , a password may be requi red to sw itch your 
assoc iation from one group to ano ther . (No te , however , 
that there is no XEN IX command to set  or change group 
passwords . ) 

Assume , for instance ,  that you are assoc iated with the 
group named "eng inee r s " . To change your group 
aff i liation to a new group named "managers "  you wou ld 
type : 

newgrp managers  
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If  the new group require s  a password ,  you will be 
prompted for i t .  For example , if  the password is 
"AbleB aker " then you would re spond to the password 
prompt : 

p assword : AbleBaker  

No te that "AbleBaker " would not be shown on the 
terminal screen . 

Logg ing Out 

Th e logout procedure is s imple -- all you need to do is 
type : 

<CONTROL- D> 

In genera l ,  <CONTROL- D> s ignifies  the end-of-f i le in 
XEN IX , and is often used with in programs to s ignal the  
end of  input from the  keyboa rd . In such case s ,  
<CONTROL- D> will not log you ou t ,  but s imply te rminate 
input to a par t icular program . Th is means ,  that it  may 
some t ime s be nec essary to type <CONTROL-D> severa l 
t ime s before you can log you r self out .  

Chang ing You r  Password 

To change your password ,  use the passwd command . For 
the use r j oe , a sess ion mig ht go li ke th is : 

Chang ing password for joe 
Old password : palooka 
New password :  Bazookah 
Re type new password : Bazookah 

To ma in ta in sec ur ity,  none of your re sponse s are shown 
on th e screen . I t  is best to mi x upper- and lowe rc ase 
lette r s  and to pick a password gre ate r than f ive 
charac te r s  in leng th . These measure s shou ld be taken 
to foi l  automated attempts at g uess ing your password .  
Note that the system ignore s  charac �e r s  in the password 
beyond the e ig hth charac te r . 
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4 . 3 Terminal Configuration 

Sett ing Terminal Options 

There are a number of te rminal options that can be set 
with the command stty . When en te red without 
paramete r s ,  stty displays the cur rent  te rminal 
setting s .  For example , typical output might look li ke  
th is : 

speed 9 600  baud 
e rase ' Ah '  � k i ll ' Au '  
even -nl 

Each of the above charac te r is t ics  c an be se t with stty . 
For more information, see stty ( l )  in the 
XENIX Reference Manual . 

Setting Tabs 

The tab stops for a part icular te rminal c an be 
spec i fied with the tabs command . Tabs takes the name 
of a terminal as its  only paramete r .  For example , to 
rese t  tab stops for your te rminal , type : 

tabs 

That is all you have to do . 

Chang ing Terminals 

I f  you ever  need to log in to XEN IX on a te rminal of a 
type diffe rent than th e terminal you normally use , you 
may need to change the shell TERM var iable . Th is is 
normally set to the proper defau lt te rminal when you 
log in ,  but if  you sw itch te rminals , you ' ll need to type 
someth ing li ke : 

TERM=te rmname � expor t TERM 

where termname is the name of a known te rminal . A wide 
var iety of terminals are suppor ted � te rminal names are 
listed in the system f i le named /etc/termcap. 
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4 . 4 Process Control and Command Line Edi ting 

Placing A Process in  the Bac kground 

Pr ocedu re s 

Normal commands  executed at the k eyboa rd are exec uted 
in str ict sequence :  one must finish  exec uting before 
the next c an beg in . Exec ut ing commands  of th is type 
are called foreground processe s .  A bac kgr ound pr ocess , 
in contras t ,  need no t finish exec ut ing before you 
exec ute your next  command . Bac kgr ound command s  a re 
espec ially useful for commands that may tak e  several 
minu tes or  even hou r s  to complete , bec au se they can be 
placed in the bac kground wh i le you continue exec ut ing 
oth er commands  at your te rminal . 

To plac e  a process in the bac kground , type an amper sand 
( & )  at the end of the command . For example , to pr int  
ou t several f i les , wh i le s imultaneously continu ing with 
whatever else you have to do, type : 

lpr filel f i le2 f i le3&  

No te that when processes are plac ed in  the bac kgrou nd ,  
you lose contr ol of them as they exec ute .  For 
instance ,  typing < INTERRUPT>  does not abor t a 
bac kground process . You must use the kill command 
instead ,  descr ibed below. 

Killing a Process 

To abor t exec ution of a foregr ound process pre ss your 
te rminal ' s  < INTERRUPT> key . Th is k i lls whatever 
foreground command you have runn ing . To k i ll all of 
your processes that are exec ut ing - in the background , 
type : 

k i ll 0 

To k i ll only a spec i fied process exec ut ing in the 
background , f i r st type : 

p s  

Ps d isplays the Process Identification Numbe r s  ( PIDs ) 
of your ex is ting processes : 
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PID TTY TIME CMD 
3 459 0 3  0 : 15 - sh 
4831  03  1 : 5 2  cc program . s 
5 18 5  0 3  0 : 00 sh -c ps 

Next ,  you might type 

k ill 4 8 31 

where 4 8 3 1  is the PID of the process that you want 
k i lled . 

Warning : K i lling a process assoc iated with the ed itor 
vi , may leave the te rminal in a strange  mode .  Also , 
tempor ary files  that are normally cre ated when a 
command starts  and dele ted when the command finishes ,  
may be  left beh ind afte r a kill  command . Tempora ry 
f i les are normally kept in the directory /tmp. 

Erasing A Command Line 

When ente r ing command s ,  typing error s  wi ll occur . To 
e ra se the cur rent command line so that you can start  
re typing a new one , en te r a <CONTROL-U > ,  as  shown below 

kat f i le2 <CONTROL-U > 

and then en te r the cor rec t command on the next line : 

cat f i lel<RETURN> 

In the above example , the f i r st line is abor ted and 
automatically a newli ne is generated so that  typing may 
resume . You then ente r the cor rect command li ne . 

Halt ing Screen Output 

In many cases , you will be examin ing the conten ts of a 
f i le on the te rminal sc reen . For longer  f ile s ,  the 
conten ts wi ll often scroll off the screen faste r than 
you can examine them .  To tempora r i ly halt a program ' s  
output to the terminal screen , type <CONTROL-S> . To 
resume output , type a <CONTROL-Q> . 
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4 . 5 Status Informat ion 

Find ing Out Who is on the System 

The who command lists th e names ,  te rmi nal line number s ,  
and log in times of all use r s  cur ren tly logged o n  the 
system . For example , type : 

who 

Th is command shou ld pr oduc e  someth ing like  the 
following output on your te rminal screen : 

arnold tty0 2 Apr 7 10 : 0 2 
daphne tty21 Apr 7 07 : 47 
e lliot tty2 3 Apr 7 14 : 21 
e llen tty25 Apr 7 08 : 36 
gus tty26 Apr 7 09 : 55 
adr ian tty2 8 Apr 7 14 : 21 

The finger command also prov ides informat ion about the 
use r s  of the system . For more informat ion , see 
finger ( l )  in the XENIX Refer ence Manual . 

Finding out What Processes are Running 

Bec ause processes c an be plac ed in the bac kground for 
proc ess ing , it  is no t always obvious wh ich proc esse s 
you are re spons ible for . The ps command s tands  for 
"process status"  and lists  information abou t currently 
runn ing pr ocesses assoc iated with your  te rmi nal . For 
instance ,  the output from a p s  command mig ht look like  
th is : 

PID TTY 
10 308  38  

4 9  38  
1126 7  38  

TIME CMD 
1 : 36 ed chap0 2 .man 
0 : 29 - sh 
0 : 0 0 sh -c ps 

The PID column g ives a unique pr ocess iden tificat ion 
number that can be used to k i ll a par ticular process . 
The TTY column g ives the terminal that the proc ess is 
assoc iated with . The TIME column g ives the cumulative 
exec ution t ime for the proc ess . 
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Gett ing Line Pr inte r  Informat ion 

At times it may be nec essary to know how many f i les  are 
queued up at the line pr inte r . This information can be 
found by l i s t ing the direc tory in wh ich queued f i les  
res ide.  Typic ally , th is is in  /usr/spool/lpd . To 
examine th e re levant files type : 

ls -1 /usr /spool/lpd/ [df ] * 

4 . 6  F i le Manipulation 

Creating a F i le 

To cre ate an empty f i le ,  s imply type : 

> f i lename 

He re , f ilename is the name of the newly cre ated file . 
The gre ater-than s ign { > )  is u sed to redirec t  output 
from the te rminal to a f ile .  In th is spec ial c ase no 
information is sen t.  In  genera l ,  new f i les are cre ated 
by commands as needed . To ed it the conten ts of a fi le ,  
you should -use one of the ed itor s ed or Vi . Ed is 
discussed in Chapter �' Ed � Vi is discussed in 
Chapter .§_, Vi . 

Displaying F i le Contents 

There are two prog rams ava i lable to display the 
contents of a f i le : cat and more .  The cat command 
displays the conten ts of a f ile on the default standard 
output file wh ich is the terminal screen . For example , 
the following command displays the conten ts of f ilel  on 
the scre en : 

c at f ilel 

Cat can also display the conten ts of more  than one file 
as in  

cat  fi lel f i le2 

The .are command performs a s imi lar func t ion,  except 
that it  displays a f i le ' s  conten ts a line or screen at 
a time . Afte r invok ing .are ,  f i le conten ts can be 
examined a line at a t ime by typing <RETURN> . Mor e  
tells you what percentage of th e file has been viewed 
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on the bottom status line . I f  you type the le tte r " z "  
or a spac e ,  then th e next screenful is displayed . A 
list ing of other  mor e  commands is  obta ined by typing 
" h "  for help . 

Combining Fi les 

Cat , as men tioned above , is normally used to send the 
conten ts of f iles to the terminal screen . However , the 
name cat comes from the word conc atenate , and cat is 
also frequently used to comb ine files into some other  
new f i le .  Thu s ,  to combine the  two fi les named f ilel  
and f i le 2 , and to cre ate a new fi le named bigf ile , 
type : 

ca t fi lel f i le2  >big f i le 

Note here that we are putt ing the conten ts of the two 
f iles  into a new f i le with the name bigf ile . The 
gre ate r than s ign ( > )  is u sed to redirect ou tput of the 
cat command to th e new f i le .  

Moving a F ile 

With the mv command , two ways of mov ing a f i le are 
suppor ted : 

1 .  Mov ing a f ile so that it  now has a new name . For 
instance ,  to move a fi le named text to a new file 
named boo k ,  type : 

mv text  book 

Afte r th is move complete s ,  no f i le named text 
will ex is t in the wor k ing d irec tory .  

2 .  Mov ing a f ile into a spec i fied direc tory . In  
th is case , you g ive the  name of  the  dest ination 
directory as the final name in the move command . 
For instance ,  to move f ilel  and f ile2  in to the 
directory named /tmp, type : 

mv fi lel f i le2  /tmp 

The two files  you have moved no ·longer  ex ist  in 
your wor k ing directory , but f i les  with the same 
name s now exist  in the direc tory /tmp. The above 
command has exac tly th e same effec t  as typing the 
following two command s : 
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mv f i lel /tmp/f i lel 
mv f i le2  /tmp/f i le2 

Proc edure s 

Remembe r that the mv command always checks  to see 
if  the last argumen t is the name of a directory , 
and , if  so , all f i les  des ignated by fi lename 
argumen ts are moved into that direc tory .  

Renaming a F i le 

To rename a f ile ,  you s imply "move"  the file to a f i le 
with the new name : the old name of the file is removed . 
Thus ,  to rename the file anon to j ohndoe , type : 

mv anon johndoe 

No te that mov ing and renaming a f i le are essen tially 
iden t ical operat ions . 

Copying a F i le 

There are two forms of th e cp command : one in  wh ich 
f i les are copied in to a direc tory , and ano ther  in wh ich 
a f ile is copied to ano th er f ile .  Thu s ,  to copy three 
f i les  into a direc tory named f iledi r ,  type : 

cp f i lel f i le2  f i le3 f i led ir  

In th e above command , three f i les  are copied into the 
directory f i ledi r ;  the or ig inal ver s ions still r e s ide 
in the wor k ing directory . There is a one-to-one 
cor re spondence betwe en the names in the two 
director ies .  

To  cre ate two copies  of a f ile in your  
directory , you must rename th e new copy . 
the copy command can be invoked as follows : 

own wor k ing 
To do th is , 

cp f i le clone-of-fi le 

After  the above command has 
iden t ic al conten ts re s ide 
See also th e copy command , 
director ies . 
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Deleting A File 

To dele te or remove files , s imply type : 

rm f i lel f i le2 

Pr oc edu re s 

I n  the above command , the files f ilel and f ile2  
removed from your wor k ing d irec tory . The  command 

are 

rm * 

removes all f iles  from the 
( subdirec tor ies are not removed} . 

4 . 7  Directory Manipulation and Travel 

Pr inting Your Wor k ing Directory 

wor k ing directory 

All commands  are exec uted relative to a "wor k ing "  
directory . The name of this d irectory is g iven by the 
pwd command , wh ich stands for "pr int  wor k ing 
directory" . For instance ,  i f  your cur rent  wor k ing 
direc tory is /usr/joe , then when you type 

pwd 

you will get th e ou tput : 

/usr /j oe 

You should always th ink of your self as res id ing " in "  
your wor k ing d irec tory . 

Listing D irectory Contents 

The most bas ic direc tory command is ls . The ls  command 
sor ts  and lists  the names of the f i les  and director ies 
that re s ide in a g iven directory . By defau lt , the 
contents of your wor k ing direc tory a re lis ted .  I f  
argumen ts are g iven ,  then for each direc tory a rg umen t 
ls  l ists th e conten ts of the g iven · direc tory ; for each 
f i le argumen t ,  ls repeats its name . For instanc e ,  if 
you type 

ls 

the ou tput from th e command might typically look li ke  
th is : 
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dirl  
d i r 2  
d ir 3  
fi lel 
f i le2  
fi le3 

Us ing the same directory , the command 

ls d* 

Proc edures  

would list  the files with in each of  the direc tor ies 
dir l , dir 2 ,  and di r 3 . 

When wor k ing at a te rminal , it  is somet ime s d is trac t ing 
to see the lis t  of names from the ls  command scroll off 
the screen . Th is problem can be avoided by us ing the 
lc command , which stands for " l i s t  in columns . " Bec au se 
name s are pr inted in columns , more information can fit  
on  the screen than with ls . A sample lis t ing follows : 

atf ile help cern s iz e  vO 
b in li b paper s  sr c vl 
calendar make  tape po te rmc ap v2 
cmds memos por t te rmnames vS 
convert mgr probs te s t .  s 
deem mk fs rand testd ir  
e r rs  msg rand . c  ttc 
e rr s .  sh nroff sec typese t 

No te that when lc sends output through a pipe , no 
columns are sen t .  I f  you really want the output to a 
pipe to be columnar , you can force it  with the -c 
sw itch . Thu s ,  to send a columnar li s t ing to the line 
pr inter , you would type : 

lc -c I lpr 

No te that lc also lets you rec ur s ively l ist  a direc tory 
and all of its subdirector ies by typing 

lc -R 

wh ere the -R stands for rec ur s ive . 

A command very s imi lar to ls and lc is the 1 command . L 
g ives an expanded " long "  lis t ing of a direc tory , 
produc ing an ou tput that mig ht look someth ing li ke  
th is : 
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to tal 50 1 
drwxr-x--- 2 bor is 272  Apr 5 14 : 33 dirl  
drwxr-x--- 2 en id 2 7 2  Apr 5 14 : 33 d ir2  
drwxr-x--- 2 ir is 59 2 Apr 6 11 : 1 2 d ir3  
-rw-r----- 1 olaf 282  Apr 7 15 : 11 f i lel  
-rw-r----- 1 olaf 72 Apr 7 13 : 50 f i le2  
-rw-r----- 1 olaf 14 0 3  Apr 1 13 : 22  f i le3  

Reading from left to r ig ht ,  the informat ion given for 
e ach file or direc tory includes : 

1 .  Permiss ions 

2 .  Number of li nks 

3 .  Owner 

4 .  S i z e  in bytes 

5 .  Time of last mod i ficat ion 

6 .  F i lename 

The information in th is lis t ing and how to chang e  
permis s ions are discussed below in Sec t ion 4 . 8 ,  
"Fi le and Direc tory Permis s ions . "  

Chang ing Your Wor k ing D irectory 

Your wor k ing direc tory repre sen ts your loc ation in the 
f i le system : it is "where you a re "  in  XEN IX . To alte r 
your locat ion in the XEN IX f i le system , you need only 
type : 

cd 

Th is changes your wor k ing di rec tory to that of your 
home directory .  To move to any given directory ,  s imply 
spec i fy that direc tory as an argumen t to cd . For 
instance 

cd /usr 

moves you to 
" in "  your 
d irector ies  
d irectory . 

the /us r directory . Bec au se you a re always 
wor k ing di rec tory , chang ing wor k ing 

is_ much li ke " traveling " f r om d i rec tory to 
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Creating a Directory 

To cre ate a subdirectory in your wor k ing d irec tory ,  use 
the mkdi r  command . For instance ,  to cre ate a new 
directory named phonenumbers , s imply type : 

mkdir  phonenumbe r s  

After  th is command has been exec uted , a new but empty 
direc tory will ex ist  in the your home direc tory .  

Removing a Direc tory 

To remove a directory located in your  wor k ing 
d irectory , use the rmdir  command . For instanc e ,  to 
remove the directory named phonenumber s  from the 
cur rent direc tory , s imply type : 

rmd ir  phonenumber s  

No te that the direc tory phonenumber s  must  be empty 
before it  can be removed ; this preven ts c atastrophic 
deletions of f i les and direc tor ies .  I f  you want to 
live dang erously , it  is poss ible to rec ur sively remove 
the contents of a directory us ing the rm command , but 
that will not be explained here . See rm ( l )  in the 
XENIX Reference Manual for more information-. -

Renaming a Direc tory 

To rename a directory , use the •v command . Note that 
d irector ies and their  conten ts c anno t be moved with the 
mv command ; they can only be renamed . For instanc e ,  to 
rename the directory l ittle . di r  to big . dir , type : 

mv little . dir  b ig . dir  

Th is is a s imple renaming opera tion ; no f i les  are 
moved . 

4 . 8  F i le and Direc tory Permiss ions 

To determine the permiss ions assoc iated with a given f i le or 
directory , use the 1 command . Permis s ions are given by the 
fir st ten charac te r s  of the output from th is command . A 
sample ou tput follows : 
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to tal 50 1 
drwxr-x--- 2 bor is 27 2 Apr 5 14 : 33 dirl  
drwxr-x--- 2 en id 272  Apr 5 14 : 33 d i r 2  
drwxr-x--- 2 i r is 59 2 Apr 6 1 1 : 1 2  dir3  
-rw-r----- 1 olaf 282  Apr 7 15 : 11 f i lel 
- rw-r ----- 1 olaf 72 Apr 7 1 3 : 50 f i le2  
-rw-r ----- 1 olaf 14 0 3  Apr 1 13 : 22  f i le3 

The fi r st charac te r is : 

d if  the en try is a directory 

if the en try is a ord inary f i le 

The next nine charac te r s  are inte rpre ted as three sets of 
three permi s s ions each . The fir st se t re fe r s  to use r ( owner )  
permissions : the  next to permi s s ions for others  in a group 
assoc iated with the file or direc tory : and the last to 
permissions for all o th er use r s .  Wi th in each set ,  the three 
characte r s  ind icate permis s ion to re ad , to wr ite , and to 
exec ute the file as a command , re spec t ively . For a 
d irectory , " execute " permis s ion is inte rpre ted to mean 
permi s s ion to se arch th e directory for any inc luded files  or 
director ies . In summary , these permiss ions are ind ic ated as 
follows : 

r if  the file is re adable 

w i f  the fi le is wr itable 

X i f  the file is exec utable 

if  the ind ic ated permis s ion is no t g ranted 

Chang ing Read , Wr i te ,  and Execute Permis s ions 

To change a f ile or direc tory ' s  re ad ,  wr ite , and 
exec ute permis s ions , you need only use one command : 
chmod . Several examples are included here to 
i llustra te the syntax for th is command . Remembe r that 
there are three distinct classes of use r s :  use r ,  gr oup , 
and other , and that for each class all three 
permis s ions are e ither  set or not se t .  

For example , pre sume that a f i le named f i le l  ex ists 
with the following permi s s ions : 

-rw-r-----

To g ive f ilel re ad permis s ion for all classes of use r s ,  
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type : 

chmod a+r fi lel 

Here , " a "  stands for "all , " wh ich is a synonym for 
" ugo" wh ere " u "  stands  for use r ,  " g "  for group , and "o "  
for other use r s .  I f  no use r class is spec i f ied , then 
" a "  is normally th e default , although th is default may 
vary . The re sult ing permis s ions are : 

-rw-r--r--

To g ive write and exec ute permis s ions to member s  of a 
group only , type : 

chmod g+wx f i lel 

For a filel  with the attr ibutes 

-rw-------

the above command would alte r attr ibutes so that they 
looked li ke th is : 

-rw--wx---

To remove write and exec ute permiss ion by the use r 
(owner )  and group assoc iated with f ilel , type : 

chmod ug-wx f i lel 

No te how le tte r s  are grouped 
use r/permi s s ion comb inat ions . 

to set spec ific  

Chang ing Directory Search Permiss ions 

Obviously , director ies c anno t be exec utable file s ,  
they ,  also , have a n  exec ute attr ibute that can be 
Th is attr ibute s ignifies  se arch permi s s ion .  if 
permission is den ied to a par t icular use r ,  then 
use r  canno t even list  the names of the fi les  in 
director y .  

yet 
se t .  
th is 
that 

the 

For example , assume that the directory d i r l  has the 
following attr ibutes : 

drwxr-xr-x 

To remove search permis s ion for oth er use r s  to examine 
di r l ,  type : 
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chmod o-xr dirl  

The new attr ibute s for d i r l  are then : 

d rwxr-x---

Note that the re ad permis s ion for the direc tory wa s 
also removed with the above chmod command . In the 
great major ity of cases you wi ll want to tre at these 
two permis s ions as a pair when chang ing d irec tory 
permis s ions . 

4 . 9  Information Process ing 

Calculating 

The be command invokes an in te rac tive desk calc ula tor 
that can be used as i f  it  we re a hand-held calc ulator . 
A typical sess ion with be is shown below. Commen ts 
show what ac tion is per formed afte r each input line : 
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I*  Th is is a comment *I 
1 2 3 . 4 5 6789  + 987 . 6 5 43 2 1  I*  Add and output *I 
1111 . 111110 
9 . 0 0 0 0 0 0 0  - 9 . 0 0 0 0 0 0 1  I*  Subtract and ou tput *I 
- . 0 0 0 0 0 0 1  
6 418 I* Divide and output *I 
8 
1 . 1 2 345 678934  * 2 . 3 I*  No te prec is ion *I 
2 . 58 39 50 6 15 4 8  
19 % 4  I *  Find r emainder  *I 
3 
3 A 4 I* Exponen tiation *I 
81 
211*2  I*  Note prec edence *I 
4 
21 ( 1* 2 )  I *  Note precedenc e aga in *I 
1 
X = 46 . 5  
y = 5 2 . 5  
X + y + 1 . 0 0 0 0  
10 0 . 0 00 0  
obase=l6 
15  
F 
16 
10 
6 4  
4 0  
25 5 
FF 
25 6 
10 0 
512  
20 0 
quit 

I* As s ig n _ value to x *I 
I* Ass ign value to y *I 
I* Add and output *I 

I* Set h ex ou tput base *I 
I* Convert to hex *I 

I* Convert to hex *I 

I* Convert to hex *I 

I* Convert to hex *I 

I* Convert to hex *I 

I* Convert to hex *I 

I* Must type whole word *I 

Also avai lable are scaling , function definition,  and 
programming statemen ts much li k e  those in  the C 
programmi ng languag e .  Other feature s include 
ass ignmen t to named reg iste r s  and subroutine calli ng . 
For more  information , see Chapter �' BC : A Calculator . 

Echoing Arguments 

The echo command is used to echo argumen ts to the 
standard output . For example 

echo hello 

outputs 
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hello 

To output several lines of text,  surround the echoed 
argumen t in double quote s .  For example ,  type : 

echo "Now is the time\ 
For all good men\ 
To come to their  party . " 

This wi ll output : 

Now is the time 
For all good men 
To come to their party .  

One use for echo is to remind your self of impor tant 
events . For example , you might type 

echo "Meeting at 9 : 0 0am . " I mai l  self 

where " self "  is your log in name . The above example 
pipes your message into mai l �  ma i l  then sends you the 
reminder . Echo is also par ticularly use ful i f  you 
should eve r  program in the shell command languag e .  For 
mor e  information about the shell , see Chapte r  7 ,  " Th e  
Shell " .  

Sor t ing A File 

One of the most genera lly useful f i le proc ess ing 
commands is sor t .  By default , sor t sor ts the li nes of 
a f i le according to the ASC I I  collating sequence .  For 
example , to sor t a f ile named phonelist , type : 

sor t phonelis t  

In  the above case , the sor ted conten ts o f  the file are 
d isplayed on the screen . To create a sor ted ver s ion of 
phonel ist named phonesor t ,  type : 

sor t phonelist  >phonesor t 

Note that sort is useful in sor ting the output from 
other command s .  For example , to sor t the output from 
execution of a who command , type : 

who I sor t >whosor t 

A wide var iety of options are ava i lable for sor t .  For 
more information, see sort ( l )  in the XENIX Reference 
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Manual . 

Search ing for a Pattern in a F i le 

The grep command selec ts and extracts li nes from a 
file , pr inting only those lines that match a g iven 
pattern .  The name grep is an acr onym for global 
regular express ion pr int,  Grep is one of the most 
useful commands in  all of XEN IX ,  so learn it we ll . 

For example , to pr int out all lines in a 
conta in ing the word "tty3 8 " , type � 

g rep ' tty3 8 ' f i le 

f i le 

In general ,  you should always enclose the patte rn you 
are search ing for in s ingle quote s  ( ' ) ,  so that spec ial 
metacharac te r s  are no t expanded unexpec tedly by the 
shell . 

Grep is also useful in conj unction with ano ther command 
to " f i lter "  the output from one command , remov ing all 
unwanted lines . 

As another example , assume that you have a f i le named 
phonelist  that contains on e ach line a name followed by 
a phone number .  Assume also that there are several 
thousand lines in th is lis t .  What is the quickest way 
to find the phone numbe r  of someone named j oe ,  whose 
phone number pre fix is 8 2 2 ?  The answe r ,  of course , is 
to use grep : 

g rep ' j oe '  phonelis t  I grep ' 8 22- ' > joe s . number 

What happens above is  that grep finds all occurrences 
of lines conta in ing the word " joe " in the f i le 
phonelist .  The output from th is command is  then 
f i lte red thr ough anoth er g rep command , wh ich searches 
for an " 822- " pre fix , thus remov ing any unwanted j oe s .  
Finally , assuming that a unique phone number for j oe 
exists with the " 822-"  pre fix , that name and number are 
placed in the file joes . number . 

For more  information about grep , and the types of 
patterns it can be used to search for ( called regular 
express ions) see � ( 1 )  and its relatives , fgrep ( l ) , 
and egrep ( l )  in the XENIX Reference Manual . 
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Counting Words , Lines , and Character s  

We is a s imple , useful , easy-to-use uti lity.  The 
lette rs  "we " stand for word  count.  Thus , we counts the 
number of words in  a file .  Words are pre sumed to be 
separated by punctuation , spaces , tabs , or new lines . 
We also counts charac te r s  and lines : all three counts 
are repor ted by defau lt . For example , to count the 
number of lines , words , and characte r s  in the f i le 
textf i le , type : 

we textfi le 

Typical output might be : 

4432  18188  97808 textfi le  

To spec i fy a count of  charac te r s ,  words , or  li nes only , 
you must use an appropr i ate mnemon ic switch . To 
i llustrate , examine the following three commands and 
the output produced by each : 

we -c textfi le 
9 78 08 textfi le 

we -w textfi le 
18 18 8 textfi le 

we -1 textf i le 
4432  textfi le 

The fir st example pr ints out the number of charac te r s  
i n  textf ile , the second pr ints out the number of words , 
and the th 1 rd pr ints out the number of line s .  

4 . 10 Line Pr inte r s  

Sending a F i le to the Line Pr inter 

One of the most common opera tions that you will want to 
per form is pr inting files  on the line pr inte r .  The 
most str a ig htforward method for doing th is is to type 

lpr fi lel 

for one f i le , or 

lpr fi lel f i le2 fi le3 
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for mult iple f i les .  Other common uses of  lpr involve 
p ipe s .  For instance ,  to pag inate and pr int  a f i le of 
raw text ,  type : 

pr textfi le I lpr 

The pr and lpr commands are very often used together . 
As ano th er example , to sor t ,  pag inate , and pr int a 
f i le , type : 

sor t dataf i le I pr I lpr 

Getting Line, Pr inter Queue Information 

Mor e  than one f i le may be wa it ing to be pr inted at the 
line pr inte r : XENIX doe s  not requi re that the f i le be 
pr inted before the lpr command finishes . Inste ad,  lpr 
makes sure only that the f i le is placed in a spec ial 
directory where it wi ll wa it  its  turn to be pr inted . 

The f i les in th is 
/usr/spool/�/ [ cl ] f * .  
pr inte r  queue , type : 

queue 
Thus , 

are spec ified 
to examine the 

by 
line 

ls  -1 /usr/spool/lpd/ [ cl ] f *  

4 . 11  Communications 

Send ing Mai l  

Mai l  is  a system-wide fac i li ty that permi ts 
other system user s  to send and rece ive mai l .  
mai l  to ano ther user on the system , type 

you and 
To send 

mai l  joe 

where joe is th e name of any use r  
Following entry o f  the command , you 
text of the message you want  to send . 
terminated by typing a <CONTROL-D> . A 
at the terminal might go  li k e  th is : 
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ma i l  joe 
Subjec t :  Meeting 
There will be a meeting at 2 : 00 today 
to rev iew rec ent  problems with the 
new system . 
<CONTROL-D> 

Proc edures  

For prac tice ,  send mai l  to you r self . (Th is isn • t as  
strange as  it might sound mai l  to onese lf is  a 
handy reminder mechanism. ) 

You can also send a prev ious ly prepared lette r ,  and you 
can send mai l  to a number  of people all at onc e .  For 
mor e  deta i ls see mai l ( l )  in the XENIX Reference Manual . 

Receiving Mail 

When you log in , you may sometime s get the messag e : 

You have mai l .  

To re ad your mai l ,  type : 

mai l  

A h eading for each message is then displayed on your 
terminal screen . Afte r typing <RETURN> , the contents 
of the fir st me ssage are displayed . Subsequen t 
messages are displayed , one message at a time , most 
recent  message fir st ,  each time you type <RETURN> . 

Afte r each message is d isplayed , mai l  waits for you to 
say what to do with it . The two b as ic re sponses are d ,  
wh ich deletes  the messag e ,  and <RETURN> , wh ich does no t 
delete the message ( so it wi ll still be there the next 
time you re ad your mai lbox) . To exit ma i l ,  type q , for 
"quit . " Oth er responses are descr ibed in the XENIX 
Reference Manual under  mai l ( l ) . 

Us ing The Automatic Reminder Service 

An automatic reminder  se rv ic e  is normally ava i lable for 
all XEN IX use r s .  Once e ach day-, XEN IX uses the 
calendar command to examine each user ' s  home directory 
for a f i le named calendar , the contents of wh ich might 
look someth ing like  this : 
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1/2 3  
2/9 
4/27 
9/1 
10/3 

David ' s  wedd ing 
Mira ' s  bir thday 
Meeting at 2 : 00 
Karen ' s  bir thday 
License renewal 

Proc edure s 

Calenda r  examines each line of the calendar  f i le ,  
culling from the f i le those lines conta ining today ' s  
and tomor row ' s  date s .  These lines are then ma i led to 
you to remind you of the spec i fied even ts . 

Wr iting To A Termi nal 

To wr ite direc tly to ano th er user ' s  te rminal , 
wr i te command . For example , to wr ite 
te rminal , type : 

wr ite joe 

use the 
to j oe ' s  

After you have exec uted the command , each subsequen t 
line that you type is displayed both on your own 
te rminal screen and on joe ' s .  To te rminate wr it ing of 
text to joe , en ter a <CONTROL- D> . The proc edure for a 
two-way wr ite is for each party to end each message 
with a distinctive s ignal , normally ( o) for "over . "  The 
s ignal ( oo)  for "over and out "  is used when a 
conversation is about to be te rminated . 
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5 . 1  Introduction 

Ed is a text ed itor used to cre ate and mod i fy text .  The 
text is normally a doc umen t ,  a program , or data for a 
program .  The recommended way to learn ed is to read this 
chapte r ,  s imultaneously us ing ed to follow the examples .  No 
matte r what , you should do the exerc ises ; they cover 
mate r ial no t completely discussed in the ac tual text .  

Th is chapter  i s  organized so th at the most  bas ic information 
is pre sen ted ear ly on. More difficult and advanc ed topics 
are discussed in late r sec tions . A complete summary of all 
ed commands  appear s as th e last sec t ion in the chapte r .  

5 . 2  Ente r ing and Exi t ing The Editor 

The s implest way to invoke ed , is to type : 

ed 

The most common way , however , is to type : 

ed fi lename 

where f ilename is the name of a new or exis ting file .  

To exit the ed itor , all you need to do is type : 

q 

If  you have no t wr itten ou t any changes you have made before 
you qui t ,  ed will warn you that you will lose these changes 
by pr inting a quest ion mark ( ? ) . I f  you st ill want to qui t ,  
type another q. 

5 • 3 Commands 

The following subsect ions descr ibe the ind ividu al ed 
commands and how th ey c an be used . No te that most commands  
are  mnemonic ally named to descr ibe their function.  

5 . 3 . 1  Append - a 

As your fir st problem , suppose you want to cre ate some text 
start ing from scra tch . Perhaps you are typing the very 
fir st draft of a paper .  Clearly ,  it will have to start  
somewh ere and undergo mod i fications late r .  Th is sec tion 
shows you how to put text in a file , j ust to get star ted . 
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Later we ' ll talk about how to change it . 

When ed is f i r st star ted , it  is li ke wor k ing with a blank 
piec e  of paper -- there is no text or information pre sen t .  
This must be  supplied by th e person us ing ed : it  is  usually 
done by typing in the text ,  or by re ading it into ed from a 
f i le . We will start  by typing in some text ,  and discuss how 
to read fi les late r .  

F i r st a bit  of te rminology. I n  ed jargon, the text be ing 
wor k ed on is sa id· to be " kept in  a buffe r . " Th ink of the 
buffer  as a wor k space if  you li ke , or s imply as the 
information that you are going to be ed iting .  In effec t ,  
the buffer i s  the piec e o f  paper on wh ich you will wr ite 
th ing s ,  make changes , and finally file away for ano ther  day . 

You tell ed what to do to your text by typing instruc tions 
called "commands . "  Most command s cons is t of a s ingle le tte r ,  
wh ich must be typed in lowe r case . Each command is typed on 
a separate line . Ed makes no re sponse to most 
commands ; th ere is no prompt ing or typing of messages .  

The f i rst command is  "append " ,  written as the lette r "a"  on 
a line by itself . It means "append ( or add ) text lines to 
the buffer ,  as they are typed in . "  Append ing is li ke writ ing 
fresh mate r ial on a piece of paper .  

To en te r lines of text into th e buffer , j ust type an "a " , 
followed by a <RETURN> , followed by the lines of text you 
want , l ike  th is : 

a 
Now is the t ime 
for all good men 
to come to th e aid of their  party .  

To stop append ing , type a line that conta ins only a pe r iod 
on a line by itself . A pe r iod ( . ) is used to tell ed that 
you have fin ished append ing . (You can also use <CONTROL- D> , 
but we wi ll use the per iod throughou t th is discuss ion . ) I f  
ed seems to b e  ignor ing you , type a n  extra line with j ust a 
per iod ( . ) on i t .  You may then find you ' ve added some 
garbage  lines to your text ,  wh ich you wi ll have to tak e out 
late r .  

After  the append has completed , the buffe r  will conta in the 
following three lines : 

5- 2 



Ed 

Now is the time 
for all good men 
to come to the aid of their party .  

The a and • aren ' t  there , bec au se they are no t text .  

Ed 

To add mor e text to what you alre ady have , j ust is sue 
anoth er a command , and continue typing . 

I f  at any time you mak e  an error in the commands  you type to 
ed , it  wi ll tell you by typing : 

? 

Wi th practice,  you should usually be able to figure out how 
you have erred . 

5 . 3 . 2  Wr i te - w 

I t ' s  li kely that you will want to save your text for late r  
use . To wr ite ou t the conten ts of the buffer  into a f ile ,  
use the "wr i te command , w ,  followed by the name of the fi le 
that you want to wr ite to . Th is copies  the buffer ' s  
contents to the spec ified file , destroying any previous 
information in the file .  For example , to save the text in a 
f i le named text , type : 

w text 

Leave a space between w and the fi lename . Ed re spond s by 
pr inting the number of charac te r s  it has wr itten out .  For 
instance ,  ed might re spond with 

68  

(Remember  that blank s and the new line charac te r  at  the end 
of each line are inc luded in the charac te r count . )  Wr it ing a 
f ile just makes a copy of the text -- the buffe r ' s  conten ts 
are not dis turbed , so you can go on add ing lines to it . 

Th is is an impor tant point .  Ed at all t imes wor ks  on a copy 
of a f i le ,  no t the file itself . No change in the conten ts 
of a f ile takes plac e unti l  you g ive a w command . Wr iting 
ou t the text to a f ile from time to time as it is being 
created is a good idea,  s ince if the system crash es or i f  
you make  some hor r ible mis tak e ,  you will lose all the text 
in the buffer .  However , any text that was wr itten out to a 
f ile is re latively safe . 
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5 . 3 . 3  Qui t - q 

To te rminate a sess ion with ed , save the text you ' re wor k ing 
on by wr it ing it to a file us ing the w command , and then 
type : 

q 

The system re sponds with the XEN IX pr ompt ch arac te r .  At 
th is point your buffer  vanishes , with all it s text ,  wh ich is 
why you want to wr ite it ou t before quitting . Actually , ed 
will pr int " ?" ,  if  you try to qu it without writ ing . At th at 
point,  wr i te ou t th e text if you want ; i f  no t ,  typing 
anoth er q will get you ou t .  

Exercise 

Ente r ed and cre ate some text by typing : 

a 
text • • • 

Wr ite it ou t by typing : 

w f i lename 

Then leave ed by typing : 

q 

Next use the cat command to display the file on your 
terminal screen to see that everyth ing has wor ked .  

5 . 3 . 4  Ed it - e 

A common way to get text into your ed it ing buffe r is to re ad 
it in from a file . Th is is wh at you do to ed it  text that 
you have saved with the w command in a prev ious sess ion . 
The edi t command e fetch es the en tire conten ts of a f ile to 
the buffer . So if you had saved the three lines "Now is th e 
time " , etc . , with a w command in an earli e r  sess ion,  the ed 
command 

e text 

would fe tch the en tire conten ts of the file text into th e 
buffer and might re spond with 
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68  

wh ich is  the  numbe r of charac te r s  in text . I f  anything was 
already in the buffer , i t  is deleted firSt . 

I f  you use the e command to re ad a fi le into the buffe r ,  
then you need no t use a filename afte r a subsequen t w 
command . Ed remembe rs  the last fi lename used in an e 
command , and w will write to th is f i le .  Thu s ,  a good way to 
operate is th is : 

ed 
e fi le 
[edit ing sess ion ] 
w 
q 

Th is way , you can type w from time to t ime and be sec ure in 
th e knowledge that if you got th e filename r ig ht in the 
beg inning , you are wr it ing ou t to the proper file each time . 

5 . 3 . 5  File - f 

You can find ou t the remembered fi lename at any time with 
the " f i le "  command , f .  Just type f without a fi lename . You 
can also change the name of the remembered fi lename with f ;  
a use ful sequence is 

ed prec iou s 
f junk 

[ rest  of edit ing sess ion] 

wh ich gets a copy 
guarantee that a 
or ig inal . 

5 . 3 . 6  Read - r 

of a prec iou s f i le ,  then use s f to 
care less w command won ' t  overwr ite the 

Some t imes  you want to re ad a file in to the buffer  without 
destroying anyth ing that is  alre ady there . Th is is  done 
with the " read" command , r .  For example , the command 

r text 

reads th e file text into your ed iting buffer and adds it  to 
the end of whatever is alre ady in the buffe r .  As ano ther 
example , pre tend that you have performed a re ad afte r an 
ed i t ,  like  so : 
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e text 
r text 

Ed 

The buffe r will then contain two copies  of text ( s ix lines) : 

Now is  the time 
for all good men 
to come to the aid of th eir  party .  
Now i s  the time 
for all good men 
to come to the aid of their party .  

Like  the w and e command s ,  afte r the re ading opera tion is 
complete , r pr ints the number  of charac te r s  read in . 
Generally speak ing , r is much less used than e .  

Exercise 

Exper imen t with th e e command -- try re ading and pr inting 
var ious f i les . You may get the error message 

?name 

wh ere name is the name of a nonex isten t f i le .  Th is means 
that the file doesn ' t  exis t ,  typic ally bec au se you spelled 
the fi lename wrong , or perhaps bec au se you are no t allowed 
to re ad from or wr ite to th e file . Try alte rnate ly re ading 
and append ing to see that they wor k s imi larly .  Ve r i fy that 

ed fi le . text 

is equivalent to 

ed 
e file . text 

5 . 3 . 7 Pr int - p 

To pr in t the conten ts of the buffe r ( or parts of it )  on the 
terminal screen , use the "pr int" command , p.  To do th is , 
spec i fy the lines where you want pr in ting to beg in and where 
you want it to end , separa ted by a comma , and followed by 
th e letter "p" . Thu s ,  to pr in t the fi r st two lines of the 
buffe r ,  ( that is , lines 1 through 2 )  type : 

1 , 2p 

Ed responds with : 
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Now is the time 
for all good men 

Ed 

Suppose you want  to pr int all the lines in th e buffe r .  You 
could use 1 , 3p as above if you knew there we re exac tly 3 
lines in the buffe r .  But you will ra rely know how many 
lines there are , so what do you use for the final line 
number? The answe r is th at ed prov ides a shor thand symbol 
for " the line numbe r of th e last line in the buffe r "  -- the 
dollar s ign ( $ } . Use it th is way : 

l , $p 

Th is wi ll pr int all the lines in the buffer ( from line 1 to 
the last line} . I f  you want to s top the pr inting before it 
is finished ,  pre ss the < INTERRUPT>  key . Ed then types 

? 

and wa its  for en tr y of the next ed command . 

To pr int the last line of th e buffe r ,  use : 

$p 

You can pr int any s ing le line by typing the line number ,  
followed by a p .  Thus 

lp 

produces the re sponse 

Now is the t ime 

wh ich is the fir st li ne of the buffe r .  

In  fac t ,  ed lets you abbreviate even fur ther : you can pr int 
any s ing le line by typing j ust  the line numbe r ;  there ' s  no 
need to type th e letter  p .  So if you type 

$ 

ed pr in ts the last line of the buffe r .  

You can also use $ in comb inations li ke 

$-l , $p 

wh ich pr ints th e last two lines of the buffe r .  Th is helps 
when you want to see how far you are in your typing . 
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The next step is to use addre ss ar ithme t ic to combine the 
line numbe rs like  dot ( . } ,  dollar ( $ } , with plus ( + }  and 
minus ( - } . Thus 

$- 1 

is a command to pr int th e next to last line of the current  
f i le ( that is , one line before th e line  dollar ( $ } } . For 
example , to rec all how far you got in a prev ious ed it ing 
sess ion 

$- 5 , $ p  

pr ints the last s ix lines . (Be sure you under stand why it ' s  
s ix ,  no t five . } I f  there aren ' t  s ix ,  you ' ll get  an error 
messag e .  

As anoth er example 

. -3 , . +3p 

pr ints from three lines before where you a re now ( at l i ne 
dot} to three li nes after , thus g iving you a b it  of contex t .  
By the way , the plus ( + }  can be omi tted : For example 

. -3 , . 3 p  

i s  iden tical in meaning . 

Ano th er area in wh ich you can save typing effor t in 
spec i fy ing lines is to use plus and minus as line numbe r s  by 
themselves . For example 

by itself is a command to move back  up one line in th e file . 
In fac t ,  you can str ing several minus s igns together to move 
back up that  many lines . For example 

moves up three lines , as does "- 3 " . Thus 

- 3 , +3p 

is  also iden tical to th e examples above . 
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Exercise 

As befor e ,  cre ate some text us ing the a command and 
exper imen t with the p command . You wi ll find ,  for example , 
that you can ' t  pr int line 0 or a line beyond the end of the 
buffe r ,  and th at attempts to pr int lines in  rever se order  by 
say ing 3 , lp ,  do not wor k .  

5 . 3 . 8  Current Line- dot ( . )  

Suppose your ed i t ing buffer st ill conta ins the following six 
lines : 

Now is  th e t ime 
for all good men 
to come to the aid of their  party .  
Now i s  the t ime 
for all good men 
to come to the aid of their  par ty . 

I f  you type 

1 , 3p 

ed will display 

Now is  the time 
for all good men 
to come to the aid of their party .  

Now try typing : 

p 

Th is pr ints 

to come to the aid of their  par ty . 

wh ich is th e th ird line of the buffe r .  In  fac t ,  it  is the 
last (most  rec en t) line that you have done any th ing with . 
You can repeat th is p command without line numbe r s ,  and ed 
will continue to pr int line 3 .  

Th is happens bec ause ed mainta ins a record of the last l ine 
that you did anyth ing to ( in th is c ase , line 3 ,  which you 
j ust pr inted) so that  i t  c an be used inste ad of an expli c it 
line number .  The line most rec ently ac ted on is re ferred to 
with a per iod ( . ) and is c alled "dot. " Do t is a line number 
in the same way that dollar ( $ )  is ; it  means " the  cur rent  
line , " or loose ly ,  " the  line you most  recen tly did someth ing 
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to . "  You can use it in several way s .  One poss ibi li ty is to 
type : 

. , $p 

Th is will pr int all the lines from ( and 
cur rent line clear to the end of the buffe r .  
these are lines 3 through 6 .  

inc luding )  the 
In our example 

Some commands  change the value of dot , wh i le others  do no t .  
The p command sets dot to the number  o f  the last line 
pr inted . In th e example above , p se ts both dot and $ to 6 .  

Dot is often used in comb inations like  th is one : 

. +1 (or equivalen tly , . +lp) 

This means "pr int the next line" and is one way of s tepping 
slowly through the edi t ing buffe r .  You can also type 

• -1 (or • -lp) 

which means "pr int the line before  the current  line . " Th is 
enables you to go bac kwards through the file if  you wis h .  
Ano ther useful command is some th ing like  

. -3 , . -lp 

wh ich pr ints the previous three lines . 

Don ' �  forget that all of these change the value of dot . You 
c an find ou t what dot is at any time by typing : 

. -

Ed re sponds by pr in ting the value of dot . 

Let ' s  summar i z e  some th ing s about the p command and dot . 
Essen tially , p can be prec eded by 0 ,  1 ,  or 2 line numbe r s .  
If  there i s  no line number  g iven ,  ed pr ints the "current 
line , " the line that dot re fe r s  to . I f  there is  one li ne 
number g iven (with or without the lette r p) , ed pr ints th at 
line ( and dot is set there ) : and if  there are two li ne 
number s ,  ed pr ints all the lines in that range  ( and se ts dot 
to the last line pr inted) . If two line numbers  are 
spec i fied the fir st c anno t be b igger than the second . 

Typing a s ing le <RETURN> causes pr in ting of the nex t  line . 
I t  is equivalent to : 
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. +lp 

Try i t .  Next ,  try typing a minus s ign ( - )  alone ; you will 
find that it  is equivalen t to typing : 

. -lp 

5 . 3 . 9  Delete - d  

Suppose you want  to get r id of th e three extra lines in the 
buffe r .  Th is is done with the "delete " command , d .  I ts 
ac t ion is s imi lar to that of p ,  except that d delete s lines 
inste ad of pr in ting them .  The li nes to be dele ted are 
spec if ied for d exac tly as they are for p :  

starting-l ine , ending-l ined 

Thus , th e command 

4 , $d 

deletes lines 4 through the end . There are now three lines 
left in our example , as you can check by typing : 

l , $p 

No tice that  $ now is line 3 !  Do t is set to the next line 
afte r the last line dele ted , unle ss the last line dele ted is 
the last line in the buffe r .  In  that c ase , dot is set to $ .  

Exercise 

Exper imen t with a ,  e ,  r ,  w ,  p ,  and d until  you are sure that 
you know what they do, and until  you under stand how dot 
( . ) ,  dollar ( $ ) , and line numbe rs  are used . 

I f  you are adventurou s ,  try us ing line numbers with a ,  r ,  
and w ,  as we ll . You will find that a appends li nes after 
the line number  that you spec i fy ( ra th er than afte r dot)  ; 
that r re ads in a f i le after the line number you spec ify 
( no t  nec essa r i ly at the end of the buffe r ) ; and that w 
wr ites ou t exac tly the li nes you spec ify ,  but no t 
necessa r i ly the whole buffer .  These var iations are 
somet ime s handy . For instance ,  you can inse r t  a f ile at  the 
beg inning of a buffer  by typing 

Or  f ilename 

and you can ente r lines at the beg inning of the buffe r by 
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typing : 

Oa  
[ i nput text here ]  

Notice that typing 

. w  

is very di ffe rent from 

w 

s ince the forme r wr ites ou t only a s ingle line , and the 
latter wr i tes out the whole file . 

5 . 3 . 10 Subst i tute - s 

We are now re ady to try one of the most impor tant of all 
commands -- the " substitute " command s .  Th is is th e command 
that is used to change ind ividu al words or le tte r s  with in a 
line or group of lines . It  is  what you use for cor rect ing 
spelling mi s takes and typing. error s .  

Suppose that ,  due to a typing error , line 1 says : 

Now is th time 

The lette r " e "  has been left off of the word " the" . You can 
use s to fix th is up as follows : 

ls/th/the/ 

Th is says to substitute for 
charac te r s  " the" , in line 
subst itution has wor ked , type 

p 

to get 

Now is the t ime 

th e 
1 .  

ch arac te r s  
To ver i fy 

" th" , 
that 

the 
the 

wh ich is what you wanted . No tice that dot must have been 
set to the line where th e subst itution took plac e ,  s ince the 
p command pr inted th at li ne . Do t is always set th is way 
with the s command . 
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The syntax for the subst itu te command follows : 

s tarting-l ine , ending-l ines/pattern/replacement/ 

Whatever s tr ing of charac te r s  is between the fir st pair of 
slashes is replaced by whatever is between the second pair , 
in all the lines between s tart ing-line and ending-l ine . 
Only the fi r st occur rence on each line is changed , however . 
How to change every occur rence is discussed la te r in the 
sec t ion . The rules for line number s  are the same as those 
for p,  except  that dot is se t to the last line changed . 
(But th ere is a trap for the unwary : i f  no substitution 
takes plac e ,  dot is not changed . Th is c au ses  pr inting of a 
quest ion mark  ( ? )  as-a-warning .  

Thus , you can type 

l , $ s/speling/spelling/ 

and cor rect the fi r st spelling mi s take on each li ne in the 
text .  

I f  no line numbers are given , th e s command assumes we mean 
"make the subst itu tion on line dot , " so it changes th ing s 
only on th e cur rent line.  This leads to the very common 
sequence 

s/someth ing/some th ing else/p 

wh ich mak es some cor rec tion on the cur rent line ,  and then 
pr ints it , to make sure it wor ked out r ight . I f  i t  didn ' t ,  
you can try again .  (Notice that there is  a p on  the same 
line as the s command . Wi th few exceptions , p c an follow 
any command � no oth er mult i-command li nes are legal . )  

I t ' s  also legal to type 

s/s tr ing// 

wh ich means "change the f i r st str ing of charac te r s  to 
noth ing , "  or , in oth er word s ,  remove them .  Th is is useful 
for deleting extra words in a line or remov ing extra lette r s  
from words . For instanc e ,  i f  you had 

Nowxx is the t ime 

you could type 

s/xx//p 

to get  
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Now is the t ime 

No tice that two adj ac en t slashes mean "no charac te r s , " not a 
spac e .  There i s  a di ffe renc e !  

Exercise 

Exper imen t with the subst itute command . See what happens i f  
you subst i tute some· word on a line with several occurrences  
of that word . For example , type : 

a 
the oth er s ide of the coin 

s/the/on th e/p 

Th is re sults in : 

on the other  s ide of the coin 

A s ubst itute command changes only the f i rst  occurrenc e  of 
the fir st str ing .  You can change all occur rences by add ing 
a g ( for "global " )  to the s command , l ike  th is : 

s/ . • . I . . .  /gp 

Try other charac te r s  inste ad of slashes to delimit the two 
se ts of charac te r s  in the s command -- anyth ing should wor k 
except spac es or tab s .  

5 . 3 . 11 Search - /st r ing/ and ?str ing? 

Now that  you ' ve maste red the substitute command , you can 
move on to master ing ano ther impor tant concept : contex t 
search ing . 

Suppose you have the or ig inal three line text in  the buffe r :  

Now is  the t ime 
for all good men 
to come to the aid of their  party .  

Suppose you want  to find the line that conta ins the word 
" their " ,  so that you can change it to the word " the . " .  Wi th 
only three li nes in the buffe r ,  i t ' s  pre tty easy to keep 
track  of which line the word " thei r "  is on . But if the 
buffer  conta ined severa l hund red li nes , and you ' d  been 
mak ing changes , deleting and rearrang ing lines , and so on, 
you would no longer  re ally know what  th is line numbe r would 
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be . Context search ing is s imply a me thod of spec ify ing the 
des ired li ne , regardless of what its  number  is , by 
spec i fy ing some textual patte rn contained on the line . 

The way to say " search for a line that conta ins th is 
par ticular str ing of charac te r s "  is to type : 

/str ing of characte r s  we want to find/ 

For example , the ed command 

/their/ 

is a context search wh ich is  suff icien t to find the des ired 
line -- it will locate the next occur rence of the charac te r s  
between slash es ( " their " ) . I t  also sets dot to that  line 
and pr in ts the line for ver ification:  

to come to the aid of their  party .  

"Next occur rence" means that ed starts look ing for the 
str ing at line . +1 ,  searches to th e end of the buffe r ,  then 
continues at  line 1 and searches to line dot . (That is , the 
search "w raps around " f rom $ to 1 . )  I t  sc ans all the li nes 
in the buffer unti l  it either finds the des ired li ne or g ets 
bac k to dot again .  I f  the g iven str ing of  charac te r s  c an ' t  
be found in  any line , ed pr ints an error message : 

? 

Otherw ise , ed pr ints the line it found . 

You can also se arch backwards in a f ile for 
by us ing question mar k s  inste ad of slashes . 

?th ing ? 

search s tr ing s  
For example 

searches bac kwards in th e file for the word " th ing " Th is is 
espec ially handy when you re ali ze  that the th ing you want  to 
operate on is backwards from where you are currently 
edi t ing . 

The slash and quest ion mark  are the only charac te r s  you c an 
use to delimi t a context search , though you can use 
essentially any charac te r in a subst itute command . ( I f  you 
get unexpec ted re sult s u s ing any of the charac te r s  

$ * \ & 

read " Sect ion 5 . 4 ,  Context and Regular Express ions . " ) 
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You can do both the search for the des ired line and a 
substitut ion all at once ,  like  this : 

/their/s/their/the/p 

Th is yie lds : 

to come to the aid of the party .  

There are three separate ac tions i n  the last command . The 
fir st is a context search for the desired line , the second 
is the substitution , and th e th ird is th e pr in ting of the 
line . 

The express ion " /their/" is a context search express ion.  In  
their  s implest form , all context search express ions are li k e  
th is -- a str ing o f  characte rs  sur rounded by slashes . 
Context se arches are inte rchangeable with line number s ,  so 
they can be used by th emselves to find and pr int a des ired 
line , or as line numbers  for some other command , like s .  
They we re used both ways i n  the examples above . 

Suppose the buffe r contains the three fami liar  li nes 

Now is the time 
for all good men 
to come to the aid of their par ty.  

Then the ed  line  numbers  

/Now/+1 
/good/ 
/par ty/- 1  

a re all context search expressions , and they all re fe r to 
the same line ( line 2 ) . To make a change in line 2 ,  you 
could type 

/Now/+ls/good/bad/ 

or 

/good/s/good/bad/ 

or 

/par ty/- ls/good/bad/ 

The choice is d ictated only by convenience .  For instance , 
you could pr int all three li nes by typing e ith er 

5- 1 6 



Ed Ed 

/Now/, /par ty/p 

or 

/Now/, /Now/+2p 

or by any number of s imi lar combinations . The fi r st 
combinat ion is bette r if  you don ' t  know how many lines are 
involved . (Of cou r se ,  if  there we re only three lines in the 
buffer ,  you ' d  use 

l , $p 

but no t  i f  there we re several hundred . )  

The bas ic rule is that a context search expre ss ion is the 
same as a line numbe r ,  so it c an be used wherever a line 
number is needed . 

S uppose you ask for the search 

/hor r ible th ing/ 

and when th e line is pr inted you discover that i t  isn ' t  the 
"hor r ible th ing " that you wanted , so it is nec essary to 
repeat th e search aga in .  You don ' t have to re type the 
search , for the construc t ion 

II 

is a shor thand for " the  prev ious th ing that was searched 
for , "  whatever i t  was .  Th is c an be repeated as many time s  
a s  nec essary . You can also g o  bac kwards ,  s ince 

??  

searches for the same th ing , but in the  reverse direc t ion.  

Not only c an you repeat the se arch , but you can use II as  
the le ft s ide of a substitu te command , to mean " th e  most 
recent pattern . " For example , examine : 

/hor r ible th ing/ 
[ ed pr ints l ine with " hor r i ble thing" ] 
s//good/p 

To go bac kwards and change "hor r ible th ing "  to "good " ,  type : 

??s//good/ 
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Exercise 

Exper imen t with context search ing . Try a body of text with 
several occur rences of the same str ing of charac te r s ,  and 
scan through it us ing the same context search . 

Try us ing context searches as line number s  for the 
subst itute , pr int ,  and delete commands .  (They c an also be 
used with r ,  w, and a . ) 

Try context se arch ing us ing ?text? inste ad of /text/ . Th is 
sc ans lines in the buffe r--rn rever se order rather  than 
normal orde r . Th is is some times  useful if you go too far  
wh i le look ing for a str ing of  ch arac te r s .  I t ' s  an easy way 
to bac k  up in the fi le you ' re ed iting . 

( I f  you get unexpec ted re sults with any of the charac te r s  

$ * \ & 

r e ad " Sec t ion 5 . 4 ,  Contex t  and Regular Expre ss ions . " )  

5 . 3 . 1 2  Change and Inser t - c and i 

Th is sect ion discusses th e " change"  command , c ,  wh ich is 
used to change or replac e a group of one or more lines , and 
the " inse r t "  command , i ,  wh ich is used for inse r ting a group 
of one or more  lines . 

The c command is used to replac e a numbe r of lines with 
di fferent lines that you type at the te rminal . For example , 
to change li nes . +1 through $ to some th ing else , type 

. +l , $c 
[� the l ines of text you want here . • •  ] 

The lines you type between the c command and the dot { . ) 
will take th e plac e  of the or ig inal li nes betwe en start li ne 
and end line . Th is is useful in replac ing a line or several 
lines that have error s  in them .  

I f  only one line i s  spec if ied in the c command , then only 
that  line is replac ed . {You can type in as many replac emen t 
lines as you l ike . ) Notice the use of a per iod to end the 
input .  Th is wor ks  j ust  like  the per iod in the append 
command and mu st appear by itself on a new line .  I f  no line 
number is given , the' cur rent line spec if ied by dot is  
replaced . The valu e of  dot is se t to the la st line  you 
typed in . No te that  th e te rminat ing per iod and the line 
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re fe renced by dot are comple te ly different : the fir st is 
used s imply to te rminate a command , the second points at a 
spec ific line of tex t .  

The i command is s imi la r to the append command . For example 

/s tr ing/i 
[� the lines to be inser ted here • • •  ] 

inse rts th e given text  before the next  line that  conta ins 
" s tr ing " .  The text between i and the te rminat ing per iod is 
inser ted before  the spec if ied line . I f  no line number is 
spec if ied , aot is used . Do t is se t to the last line 
inse rted . 

Exercise 

The c command is like a comb ination of dele te followed by 
insert . Exper iment  to ver ify that 

star t , endd 
i 
[ text ]  

is almost the same as 

star t , endc 
[ text ] 

These are not preci sely the same if line dollar ( $ }  gets 
dele ted . 

Exper iment with a and i to see that they are s imi la r ,  but 
not the same . Obse rve that 

l ine-number a 
[ text ] 

appends after the given line , wh i le 

l ine-number i 
text 

inse rts before it . Obse rve that  if  no line number is g iven ,  
i inse rts  before line dot , wh i le a appends afte r line dot . 
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5 . 3 . 13 Move - m 

The "move"  command , m ,  is used for cutt ing and past ing . I t  
le ts you move a group o f  lines from one place to ano ther in 
the buffe r .  Suppose you want to put the fir st th ree lines 
of the buffe r at the end in stead . You could do it by typing 

1 , 3w temp 
$ r  temp 
1 , 3d  

wh ere temp is th e name of a tempora ry f ile .  
can do it more eas i ly with the m command : 

However , you 

1 , 3m$  

The general case is 

No tice that th ere is a th ird line to be spec if ied : the place 
where th e moved tex t gets put . Of cou r se , the lines to be 
moved can be spec if ied by con text searches . If  you had 

Fir st parag raph 

end of fir st paragraph . 
Second paragraph 

end of second parag raph . 

you cou ld rever se the two parag raphs like  th is : 

/Second/ , /end of second/m/Fi r st/-1 

No tice th e 
men tioned . 

-1 . The moved text goes after 
Do t gets se t to th e la st line moved . 

the line 

As ano th er example of a frequen t opera tion , you can reverse 
th e order of two adj acent lines by mov ing the fir st one 
afte r th e second . Suppose that you are pos it ioned at the 
fir st .  Then 

m+ 

does it . I t  says to move line dot to one line afte r line 
dot . I f  you are pos it ioned on the second line , 

m--

does the inte rchange . 
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The m command is more  succ inc t and direc t than wr it ing , 
dele ting and reread ing . Th is is a matte r of per sonal ta ste ; 
do what you have most confidenc e in . The ma in diff iculty 
with the m command is that i f  you use patte rns to spec ify 
both the lines you are mov ing and th e ta rget , you have to 
take  care that you spec ify them properly ,  or you may no t 
move the lines you wanted .  The result of a bad m command 
can be a ghastly me ss . Do ing th e job a step at a t ime makes  
it  eas ie r for you to ver ify at each step that you 
accompli shed what you wanted .  I t  i s  also a good idea to 
issue a w command before doing anyth ing complicated ; then if 
you make  a mis tak e ,  it ' s  easy to back  up to where you we r e .  

5 . 3 . 14 Global - g and v 

The "global " command s g and v are used to exec ute one or 
more  ed it ing commands on all lines that e ither conta in (g )  
or  don ' t  conta in (v )  a spec if ied patte rn .  

As the s imple st example , the command 

g/XEN IX/p 

pr ints all lines  that conta in the word "XENIX " . The patte rn 
that goes between th e slashes can be anyth ing that cou ld be 
used in a line se arch or in a subst itu te command ; exac tly 
the same ru le s  and limitations apply . 

As ano th er example , th en , 

g/"\ . /p 

pr in ts all the forma tt ing commands in a f i le ( lines  that 
beg in with " .  " )  . 

Th e v command is iden tic al to g ,  except  that it  operate s  on 
those line that do not conta in an occur renc e of the patte rn .  
Mnemonic ally , the "V"c an be  thought of as part of the word 
inver se . 

For example 

v/" \ . /p 

pr in ts all the lines that don ' t  beg in with a per iod ( i . e . , 
the ac tu al text  lines)  • 

Any command can follow g or v .  For example , the following 
command dele tes  all lines that beg in with " . " :  
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g/"'\ . /d 

Th is command dele te s all empty lines : 

g/"$/d 

Probably the most use ful  command that can follow a global 
command is the subst itute command , for th is can be used to 
make  a chang e and pr int each affec ted line for ver if ication.  
For example , we cou ld change the word "Xen ix " to "XENIX "  
everywhere , and verify that it  really wor keg ,  with 

g/Xen ix/s//XENIX/gp 

Notice that we used ; . • •  / in th e subst itute command to mean 
" the  prev iou s pattern , " in th is case , "Xen ix " . The p 
command execute s on each line that ma tches the patte rn ,  not 
j ust on those in wh ich a sub st itu tion took plac e .  

The global command operates  by mak ing two passe s over th e 
f i le .  On th e fir st pass , all lines that match the patte rn 
are marked . On th e '  second pass , each marked line is 
examined in tu rn ,  dot is se t to that line , and the command 
executed . Th is means that it  is poss ible for the command 
that follows a g or v command to use addresse s ,  se t dot , and 
so on , qu ite freely .  For example : 

g/"\ . P/+ 

pr ints the line that follows each " . P " command ( the s ignal 
for a new parag raph in some forma tt ing packages} . Remember 
that plus  (+ }  means "one line past dot . " And 

g/top ic/? "\ .H?l  

se arches for each line that conta ins " top ic " ,  sc ans 
backwards until  it finds a line that beg ins " . H" ( a  heading } 
and pr in ts the line that fo llows that ,  thus showing the 
headings unde r wh ich "top ic "  is men tioned . Finally 

g/"\ . EQ/+ , /"\ . EN/-p 

pr ints all the lines that lie between lines beg inn ing with 
" . EQ " and " . EN" formatt ing commands .  

The g and v commands can also b e  prec eded by line number s ,  
in wh ich case the lines se arched are only those in the range 
spec if ied . 

I t  is poss ible to g ive 
control of a global 

more than 
command . 
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task is to chang e "x"  to "y " and " a "  to "b " on all lines 
that  conta in "th ing " .  Then 

g/th ing/s/x/y/\ 
s/a/b/ 

is su ffic ien t .  The backsla sh (\ )  s ignals th e g command tha t  
the se t o f  commands continues on the next line ; i t  
te rminate s on th e fir st line that  does no t end with a 
back sla sh . 

Note that  you canno t use a subst itute command to inse r t  a 
new line with in a g command . 

You shou ld watch ou t for th is problem . The command 

g/x/s//y/\ 
s/a/b/ 

does not wor k as you expec t .  The remembered patte rn is the 
last patte rn that  was ac tually executed , so some t ime s it 
will be "x" ( as expec ted) , and some time s it  wi ll be " a "  ( no t  
expec ted) . You mu st spell it ou t ,  li ke th is : 

g/x/s/x/y /\ 
s/a/b/ 

It is also poss ible to execute a, c and i commands as part 
of a global  command . As with other mu lt i-line construct ions , 
all that is  needed is to add a backsla sh at the end of each 
line except  th e la st . Thus , to add a " . nf "  and " . sp"  
command befor e each " . EQ "  line ,  type : 

g /"\ . EQ/i\ 
. nf\ 
. sp 

There is no need for a final line conta in ing a per iod ( . )  to 
te rminate the i command , unless there are fu r ther commands 
to be exec uted under the global command . On the other hand , 
it  does no harm to put it  in either . 

5 . 3 . 15 List - 1 

Ed prov ides two commands for pr in ting the contents of the 
lines you ' re ed it ing . You should be fami li a r  with p,  in 
comb inat ions like  

l , $p 
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to p r in t  all the lines you are ed it ing , or 

s/abc/def/p 

to chang e " abc " to "def"  on the current line . Less fami li a r  
is the li s t  command 1 ,  wh ich g ives slightly more  in forma tion 
than p. In  par ticula r ,  1 makes v is ible charac te r s  that are 
normally inv is ible , such as tabs and backspaces .  If you 
list  a line that conta ins some of th ese , 1 pr ints each tab 
as " > " and each backspace as "< " .  Th is makes it much eas ier  
to cor rec t  the sor t of  typing mi s take that inse rts extra 
spac es ad jacen t  to tab s ,  or inse rts a backspace followed by 
a space .  

Th e 1 command also " folds"  long lines for pr in ting . Any 
line that exceeds 7 2  charac te r s  is pr in ted on mu lt iple 
lines : e ach pr inted line except the last is te rmi nated by a 
backslash (\) , so you can te ll it was folded . Th is is 
use fu l for pr in ting lines longer than the wid th of your 
te rminal sc reen . 

Occas ionally , the 1 command will pr int in a line a str ing of 
numbers prec eded by a back slash , such as \07 or \16 . These 
combinations are used to make vis ible charac te r s  that  
norma lly don ' t  pr in t ,  like  form feed or  ver t ical tab or 
bell . Each backslash-number comb ination is a s ing le 
charac te r .  Wh en you see such charac te r s ,  be wa ry : they may 
have surp r is ing meaning s wh en pr inted on some te rminals . 
Often their  presenc e means that your finger  slipped wh i le 
you we re typing : you almost never want them .  

5 . 3 . 16 Undo - u 

Occas ionally you will make  a substitution in a line , only to 
reali ze  too la te that it  was a mistak e .  The "undo" command , 
u ,  le ts you "undo" the la st substitu tion : the last line that 
was substituted can be restored to its prev iou s state by 
typing : 

u 

Th is command does not wor k with the g and v command s .  
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5 . 3 . 17 Mark - k 

The ma rk  command , k ,  prov ides a fac i li ty for mar k ing a line 
with a par ticular  name , so that you can la te r re fe renc e it 
by name , regardless of its ac tu al line number . This can be 
handy for mov ing lines and keep ing track of them as they 
move .  For example 

kx  

marks  the cur rent line  with th e name "x " .  I f  a line 
precedes the k ,  that line is marked .  (The mark  name 
a s ing le lowe rc ase le tte r . ) Now you can re fer  to the 
line with th e no ta tion : 

' x  

number 
mu st be 
mar ked 

No te the use of the s ing le quote ( ' )  here . Ma rks  are most 
use fu l for mov ing th ing s around . Find the fir st line of the 
block to be moved and then mark  it with : 

k a  

Then find the last line and mark  i t  with 

kb 

Now pos it ion yourself at the plac e wh ere the text is to go 
and type : 

' a , ' bm .  

Bear i n  mind that a line can have only one mark  name 
assoc iated with it at any given time .  

5 . 3 . 18 Transfer - t 

We mentioned ear lie r the idea of sav ing a line that is hard 
to type or used often , to cut down on typing time . Of 
cou r se ,  th is cou ld be more than one line ; then th e sav ing is 
presumably even greate r .  

Ed prov ides another command , called t ( for transfe r )  for 
mak ing a copy of a group of one or more  lines at any point.  
Th is is  often eas ie r than wr it ing and reading . 

The t command is identical to the m command , except that 
instead of mov ing lines it simply duplicate s th em at  the 
plac e you named .  Thus 
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l , $t $  

duplic ate s th e en tire contents that you are ed it ing . 

A more common use for t is to create a se r ies  of lines that 
d iffe r only slightly . For example , you can type 

a 
abcde fghi j k l  x z zzzzzz  [ long line]  

t .  
s/x/y/ 
t .  
s/y/z/ 

and so on. 

[make a copy] 
[change it a bit ]  
[mak e th ird copy ] 
[ change it a bit ]  

5 . 3 . 19 Shell Escape - ! 

Some times  it  is conven ien t to tempor a r i ly escape from the 
ed itor to exec ute a XEN IX command withou t le av ing the 
ed itor . The shell "escape " command , 1 ,  prov ides a way to do 
th is . You can re ally execute any XEN IX command , inc luding 
another  ed . (Th is is qu ite common,  in fac t . ) 

I f  you type 

! command 

you r cur rent 
command you 
fin ishes , ed 
( ! ) ; at  that 

edit ing state is  su spended , and the XEN IX 
asked for is executed . When the command 

will s ignal you by pr inting another exclama tion 
poin t you can re sume ed it ing . 

5 . 4 Context and Regular Express ions 

You may have no ticed that th ing s don ' t  wor k r ight when you 
use charac te r s  such as the per iod ( . ) ,  the aste r isk  (* ) , the 
dollar  s ign ( $ ) , and others  in context se arches and the 
substitute command . The reason is rath er complex , although 
th e solu tion to th e problem is s imple . Ed tre ats these 
characte r s  as spec ial .  For instanc e ,  in a context search or 
the fir st str ing of the subst itute command , the per iod ( . ) 
means "any charac te r , " no t a per iod , so 

/x . y/ 

me ans a line with an "x " ,  any charac te r ,  and a "y " ,  not j u st 
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a line with an "x" ,  a per iod , and a "y " .  A comple te lis t  of 
the spec ial charac te rs  that can cause trouble follows : 

$ * \ 

The next few subsec tions will discuss how to use these 
charac te r s  to descr ibe patte rns of text in se arch and 
substitute commands .  These patte rns are called "regular 
express ions " , and occur in several other impor tant XEN IX 
commands and ut i li t ie s ,  inc luding gr� ( l ) , fgrep ( l ) , 
e� ( l ) ,  sed ( l ) , sh ( l ) , ex ( l ) , and vi ( l ) . 

As the s imple st plac e to beg in ,  rec all 
tra i ling g afte r a subst itute command . 

s/th is/that/ 

and 

s/th is/that/g 

th e 
Wi th 

me an ing of a 

the fir st one replac es th e f i r st "th is " on the line with 
" that" . If there is more  than one " th is " on the line , the 
second form with the tra i ling g changes all o f  them . 

Either form of the s command can be fo llowed by p or 1 to 
pr int or li s t  th e contents of the line . For example , all o f  
the following are legal and mean s lightly d ifferent th ing s :  

s/th is/that/p 
s/th is/that/1 
s/th is/thatjgp 
s/th is /tha t/g 1 

Mak e  sure you know what the diffe renc es are . 

Of cou r se ,  any s command can be prec eded by one or two line 
number s to spec ify that the substitution is  to take  place on 
a group of lines . Thus 

l , $s/mispell/mis spell/ 

chang es th e f i rst  occur renc e of "mi spell " to "misspell"  in 
each line of the f ile .  But 

l , $s/mispell/misspell/g 

chang es every occur renc e in each line ( and th is is more  
l ikely to be what you wanted) . 
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You shou ld also notice that i f  you add a p or 1 to th e end 
of any of these substitute command s ,  only the last line 
chang ed is pr inted,  no t all the lines . We will talk late r 
about how to pr int all the lines that we re mod if ied . 

5 . 4 . 1  Per iod - ( . )  

The fir st metacharac te r that we will discuss is the per iod 
( . ) .  On the le ft s ide oj: a substitute command , or in a 
search , a per iod ( . ) stands for any sing le charac te r . Thus 
the search 

/x . y/ 

f ind s any line where "x"  and "y"  occur separa ted by a s ing le 
charac te r ,  as in 

x+y 
x-y 
X y 
xzy 

and so on . 

Sinc e  a per iod matches a s ing le charac te r , it gives you a 
way to deal w ith funny characte r s  pr in ted by 1 .  Suppose you 
have a line that appears  as 

th\07 is 

when pr inted with the 1 command , and that you want to get 
r id of the \07 , wh ich represents an ASC I I  bell characte r .  

The most obviou s solut ion is to try 

s/\07// 

but th is will fa i l .  The common solu tion,  wh ich most people 
would now take ,  is to retype the en tire li ne .  Th is is 
guaranteed , and is ac tu ally quite a reasonable tac tic if the 
line in quest ion isn ' t  too b ig .  But for a very long line , 
re typing is no t the best so lu tion.  Th is is where the 
metacharac te r " . "  come s in handy . Sinc e \07  really 
represen ts a s ing le charac te r ,  if we type 

s/th . is /th is/ 

th e  job is done . The " . " matches the myste r iou s cha rac te r 
between the "h n and th e " i n , whatever it  is . 
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Bear in mind that s ince 
the command 

s/ . / , / 

II II matches 

Ed 

any s ing le characte r ,  

converts the fir st charac te r on a line into a comma ( , ) ,  
wh ich very often is not what you intended . 

As is  true of many charac te r s  in ed , the per iod ( . ) has 
several meaning s ,  depend ing on its context .  Th is line shows 
all three : 

. s/ . / . /  

The fir st  per iod is the line number of the line we are 
ed it ing , wh ich is called "dot . " The second per iod is a 
me tacharac te r that matches any s ing le charac te r on that 
line . The th ird per iod is the only one that re ally is  an 
honest , literal per iod . {Remember  also that a per iod is 
also used to te rminate input from the a and i command s . ) On 
the r i�h� s ide of a subst itution,  the per iod ( . ) is not 
spec ial . I f  you apply th is command to the line 

Now is  the t ime .  

th e result is 

. ow is  the t ime .  

wh ich is probably no t what you intended . 

5 . 4 . 2  Backslash - \ 

Since a per iod means "any charac te r , " the quest ion naturally 
arise s : what do you do when you really want  a per iod ? For 
example , how do you convert the line 

Now is the t ime .  

in to 

Now is  the t ime ? 

The back s lash (\ )  does the job . A backslash turns off any 
spec ial meaning that the next charac te r mig ht have : in 
part icula r ,  " \ . " converts the " . "  f rom a "match anyth ing " 
into a li teral  per iod , so you can use it to replace the 
per iod in "Now is  the t ime . " l ike  th is : 
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s/\ . /?1 

The pair of charac te r s  "\ . " is cons idered by ed to be a 
s ing le real per iod . 

The back slash can also be  used wh en search ing for lines that 
conta in a spec ial charac te r .  Suppose you are look ing for a 
line that conta ins 

. DE 

at  the sta r t  of a line .  The se arch 

/ . DE/ 

isn ' t  adequ ate , for it will f ind lines like  

JADE 
FADE 
MADE 

bec au se the " . " matches th e lette r "A" on each of the 
in question . But if  you type 

/\ . DE/ 

only lines that conta in " . DE" a re found . 

lines 

The backsla sh can be used to tu rn off spec ial mean ing s for 
characte r s  oth er than the per iod . For example , consider  
f ind ing a line that conta ins a back slash . The search 

1\1 

won ' t  wor k ,  bec au se the back slash (\ ) isn ' t  a lite ral 
back slash , but instead means that the second slash (/)  no 
longer delimi ts the se arch . But by prec ed ing a backslash 
with ano th er one , you can search for a li te ra l backslash . 
Thu s ,  th is wor k s :  

1\\/ 

Simi larly ,  you can se arch for a forwa rd slash ( /) with 

/\II 

The back slash turns off the spec ial meaning of th e 
immed iately following "/"  so that it  doesn ' t  te rminate the 
slash-s lash construc tion I I prematurely .  
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As an exerc ise , find two substitu te commands each of wh ich 
convert the line 

\x\ . \y 

in to the line 

\x\y 

He re are several solutions ; you should ver ify that each 
wor k s :  

s/\\\ . /1 
sjx • •  /x/ 
s/ • •  y/y/ 

A couple of misc ellaneous no te s abou t bac k slashes and 
spec ial charac te r s .  Fi r st ,  you can use any charac te r to 
delimi t  the piec es of an s command ; there is noth ing sac red 
about slashes . (But you must use slashes for context 
se arch ing . )  For instanc e ,  in a line that conta ins a lot of 
slash es already , like  

//exec //sys . for t . go // etc • . •  

you could use a colon as the delimi te r .  To dele te all the 
sla shes , type 

s : / : : g  

Second , if  " :fl: "  and " @ " are your charac te r era se and line 
k i ll charac te r s ,  you have to type \:fl:  and \@ ; th is is true 
wheth er you ' re talk ing to ed or to any other prog ram . 

When you are add ing text with a or i or c ,  back slash is not 
spec ial , and you should only put in one backslash for each 
one you really want .  

5 . 4 . 3  Dollar Sign - $ 

The next metacharac te r ,  the " $ " , stands  for " the  end of the 
line . " As its  most obviou s use , suppose you have the line 

Now is the 

and you wish to add the word " t ime " to the end . 
dollar s ign ( $ )  li k e  th is 

s/$/ t ime/ 
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to get : 

Now is  the time 

No tice that a spac e is needed before "t ime " in th e 
substitute command , or you will get : 

Now is  thet ime 

As ano ther  example , replac e the second comma in the 
following line with a per iod withou t alte r ing the fir st : 

Now is  the time ,  for all good men , 

The command needed is : 

s/, $/ . /  

Th e dolla r s ign ( $ )  here prov ides context to make spec ific 
wh ich comma we me an . Without it , of cou r se ,  the s command 
wou ld operate on the fir st comma to produc e :  

Now i s  th e t ime .  for all good men ,  

To conve rt : 

Now is the time .  

into 

Now is the time ? 

as  we did earlie r ,  we can use : 

s/ . $/?/ 

Li k e  the per iod ( . ) ,  the dolla r s ig n  ( $ )  has mult iple 
meaning s depend ing on context . In the line 

$ s/$/$/ 

th e fir st " $ "  refe r s  to the la st line of the file ,  the 
second re fe r s  to the end of that line , and the th ird is a 
literal dollar s ign to be added to that line . 
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5 . 4 . 4  C i rcumflex - A 

The circumflex or care t ( A ) stands for the beg inn ing of the 
line . For example , suppose you are look ing for a line that  
beg ins with  " th e" . I f  you s imply type 

/th e/ 

you will in all li kelihood find severa l li nes that conta in 
" the"  in the middle befor e arr iv ing at the one you want .  
But with 

/A the/ 

you narrow the context ,  and thus arr ive at the de s ired line 
more  eas ily .  

The other  use of the c ircumflex ( A ) enable s you to inse rt 
some th ing at the beg inn ing of a line . For example 

s/A/ I 

plac es a space at the beg inn ing of the cur rent line . 

Me tacharac te rs  c an be comb ined . To search for a line that 
conta ins only the charac te rs  

. P  

you can use the command 

/A\ . P $/ 

5 . 4 . 5  Star - * 

Suppose you have a line that look s l ike  th is : 

text  x y text  

where " text"  s tands for lo ts of  tex t ,  and there are some 
indeterminate number of spac es be tween the "x"  and the "y " .  
Suppose the job is  to replac e all the - spac es between "x"  and 
"y"  by a s ing le space .  The line is too long to re type , and 
there are too many spac es to count.  What now? 

Th is  is  where the me tacharac te r " s ta r "  ( * )  come s in handy . 
A charac te r followed by a star stand s  for as many 
consec utive occurrenc es of that charac te r as poss ible . To 
refe r  to all the spac es at onc e ,  type : 
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s/x *y/x y/ 

The construc tion " *"  me ans "as  many spac es  as poss ible . "  
Thus "x *y" means an "x " ,  as many spac es as poss ible , then a 
"y" . 

Th e star can be used with any charac te r ,  not j ust a spac e .  
If  the or ig inal example was 

tex t x--------y text  

then all  minus s igns ( - )  can be  replac ed by a s ing le spac e 
with the command : 

s/x-*y/x y/ 

Finally , suppose that the line was : 

text x • • • • . • • • • • • . • . • • . •  y text 

Can you see what trap lies in wa it for the unwa ry? 
blindly type 

s/x . * y/x y/ 

If you 

what happens ?  The answe r ,  naturally , is that it depends .  
I f  th ere are no other  x ' s  or y ' s  on the line , then 
everyth ing wor k s ,  but it ' s  blind luck , no t good th ink ing . 
Remember that " . " ma tches any s ing le charac te r?  Th en " .  * "  
matches as many s ing le charac te r s  as poss ible , and unless 
you are careful , it c an eat up a lot more of the line than 
you expec ted .  For example , if the line was li ke this 

x text x . . • • • . • • •  y text y 

then typing 

s/x . *y/x y/ 

takes  everyth ing from th e f.!_r s� "x "  to the last "y " ,  wh ich , 
in th is example , is undoubtedly more than you wanted . 

The solu tion ,  of cour se , is to turn off the spec ial me an ing 
of the per iod ( . ) with th e backslash {\ ) : 

s/x\ . *y/x y/ 

Now everyth ing wor k s ,  for " \ . * "  me ans "as  many per iods as 
poss ible " .  
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Th ere are time s  wh en th e patte rn " .  * "  i s  exac tly what you 
want .  For example , to chang e 

Now is the time for all good men • • • .  

into 

Now is  the time .  

use " .  * "  to eat up everyth ing afte r the "for " : 

s/ for . */ . /  

There are a coup le of add it ional pit falls assoc iated with 
star ( * )  that you should be awa re of . Most no table is the 
fac t that "as many as poss ible " me ans zero or more . The 
fac t that  zero is a leg it ima te poss ib i li ty is some t ime s 
rather  surpr is ing . For example , if our line conta ined 

xy text x y text 

and we sa id 

s/x *y/x y/ 

the f i r st "xy" match es th is patte rn , for it cons is ts of an 
"x " , zero spaces , and a "y " .  The result is that the 
substitute ac ts on the fir st "xy" , and doe s no t touch the 
late r one that ac tu ally conta ins some in te rven ing spaces . 

The way around th is is to spec ify a patte rn li ke 

/x * y/ 

wh ich says an "x " , a spac e ,  then as many more spaces  as 
poss ible , th en a "y " , in other words , one or more spac es .  

The other  startling behav ior of sta r ( * )  again relate s  to 
the fac t that zero is a leg it imate number  of occurrenc es of 
some th ing followed by a sta r .  The command 

s/x*/y/g 

wh en appli ed to the line 

abcde f 

produc es 

yaybycydyey fy 
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wh ich is almost certa inly no t what was in tended . The re ason 
for th is behav ior is that zero is  a leg it imate number of 
matches , and there are no x ' s  at the beg inning of the line 
{ so that gets converted into a "y " ) , nor between the "a "  and 
the "b"  { so that g ets converted into a "y " ) , and so on . 
Mak e  sure you re ally want zero matches ; i f  no t ,  in th is case 
wr ite 

slxx*lylg 

s inc e "xx* " is one or more x ' s .  

5 . 4 . 6  Brackets - [ and ] 

Suppose tha t you want to dele te any number s  that appear at  
the beg inn ing of  all  lines of  a fi le . You might f ir st th ink 
of try ing a se r ies  of commands like  

l , $sl"' l*ll 
1 , $sl"' 2*11 
l , $sl"' 3 *11 

and so on , but th is is c learly going to take  forever if the 
numbers are at all long . Unless you want to repeat the 
commands over and over  until  finally all numbers are gone , 
you must get all the dig its on one pass . That is the 
purpose of brackets { [ and ] ) .  

The construc tion 

[ 0 123456789 ]  

matches any sing le dig it -- the whole th ing is called a 
"charac te r class . "  With a charac te r  class , the job is easy . 
The patte rn " [ 0 12345 678 9 ] * "  matches zero or more  dig its { an 
entire number )  , so 

l , $si"' [ O l23456789 ] *11 

deletes all d ig its  from th e beg inn ing of all lines.  

Any charac te r s  can appear with in a charac te r class , and 
there are only th ree spec ial charac te r s  ( "' , ] , and -)  ins ide 
the brackets ; even the backslash doe sn ' t  have a spec ial 
meaning . To se arch for spec ial charac te r s ,  for example , you 
can type : 

I [ .  \$ "' £ J I 
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It ' s  a nu isance to have to spell out the dig it s ,  so you can 
abbrev iate them as [ 0- 9 ] : s imi la rly ,  [ a-z ] stand s  for the 
lowe rc ase le tte r s , and [A- Z ]  for upperc ase . 

With in [ . • •  ] ,  the " [ " is  no t spec ia l .  To get  a " ] " ( or a 
"- " )  in to a charac te r class , make it the fir st charac te r .  

As a final no te on charac te r classe s ,  you can spec ify a 
class that  means "none of the following charac te r s . " Th is is 
done by beg inn ing the class with a circumflex ( A ) . For 
example 

[ " 0- 9 ]  

stands for "any charac te r except a dig i t " . Thus ,  you might 
find the fir st line that  doe sn ' t  beg in with a tab or spac e 
with a se arch like : 

/A [ " ( space)  ( tab) ] /  

With in a charac te r class , the circumflex has a 
meaning only if it occur s at the beg inn ing . 
conv ince you r self , ve r ify that 

/ A [ A " ] /  

f ind s a line that doe sn ' t  beg in with a circumflex . 

5 . 4 . 7  Amper sand - & 

To save typing , the amper sand symbol 
substitutions . Suppose you have the line 

Now is the t ime 

and you want  to make it : 

Now is the best t ime 

Of cou r se you can always type : 

s/the/the best/ 

is 

spec ial 
Ju st to 

used in 

I t ' s  unnec essary to repeat the word " the" . The amper sand 
( & )  is  used to e liminate th is repetit ion .  On the r ight s ide 
of a subst itute , the amper sand means "whatever was- just  
matched , " so you can type 

s/th e/& best/ 
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and th e amper sand will stand for "the " .  Of cou r se th is 
isn ' t  much of a sav ing if th e th ing ma tched is  just "the " , 
but i f  it  is some th ing very long , or if it  is  some th ing like  
" .  * "  wh ich matches a lot of text ,  you can save some tediou s 
typing . There is also much le ss chanc e  of mak ing a typing 
error in the replacement  text .  For example , to parenthesize  
a line , regardless  of  its  leng th , type : 

s/ . */ { & ) / 

The amper sand can occur more  than once on the r ight s ide . 
For example 

s/the/& best  and & wor st/ 

makes  

Now is the best and the wor st time 

and 

s/ . */&? & !  ! /  

converts the or ig inal line into 

Now is the time ? Now is the time ! !  

To get a li teral amper sand , the backslash is used to turn  
off the spec ial mean ing . For example 

s/amper sand/\&/ 

converts the word in to the symbol . The amper sand is  not 
spec ial on the le ft s ide of a substitute command , only on 
the r ight s ide . 

5 . 4 . 8 Substituting New Lines 

Ed prov ides a fac i li ty for splitt ing a s ing le line in to two 
or mor e  shor te r lines by " substituting in a new line . " As 
the s imple st  example , suppose a line has become unmanageably 
long bec au se of edit ing . If  it looks like  

text xy  text  

you can break it  between the "x " and the "y"  like  th is : 

s/xy/x\ 
y/ 
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Th is is ac tu ally a s ing le command , although it is typed on 
two lines . Bear ing in mind that the backslash (\ )  turns off 
spec ial mean ing s ,  it  seems re latively in tu it ive that  a 
back slash at the end of a line wou ld make  the new line there 
no longer  spec ial .  

You can in fac t mak e  a s ing le line 
this same mechanism. As a 
unde rlining the word "very " in a 
"very"  onto a separa te line , 
formatt ing command " . I " : 

text a very big text 

The command 

sf very /\ 
. I\ 
very\ 
I 

in to severa l lines with 
larg e example , consider 
long line by spli tt ing 

and prec ed ing it by the 

converts the line into four shor te r line s ,  preced ing the 
word "very " with the line " . I " ,  and eliminat ing the spac es 
around the "very" , all at the same time .  

When a new line is subst ituted in a str ing , dot is  le ft at 
the last  line created .  

5 . 4 . 9 Joining Lines 

Lines may also be jo ined together , but th is is done with the 
j command instead of s .  Given the lines 

Now is  
the t irne 

suppose that  dot is  se t to the fir st of them . 
command 

Then the 

j 

joins them tog ether . 
care fu lly showed a 
l ine . 

No blank s are added , wh ich is why we 
blank at the beg inn ing of the second 

All by itse lf ,  a j command jo ins the lines s ignified by dot 
and dot + 1 ,  but any contiguous  se t of lines can be joined . 
Just  spec ify the s tarting and end ing line number s .  For 
example 
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l , $ jp  

joins  all the lines , in to one big one and pr in ts it .  

5 . 4 . 10 Rearrang ing a Line - \ (  and \)  

Rec all that  " & " is  a shor thand for whatever was matched by 
the left s ide of an s command . In much the same way , you 
can capture separate piec es of what was ma tched . The only 
diffe renc e is that  you have to spec ify on the le ft s ide just  
what pieces you ' re in te rested in . 

Suppose that  you have a file of lines that  cons is t of name s 
in the form 

Smi th , A .  B .  
Jones , C .  

and so on , and you want the in it ials to prec ede the name , as 
in : 

A .  B .  Smi th 
C .  Jones 

It is  poss ible to do th is with a se r ie s  of edit ing commands ,  
but i t  i s  tediou s and error�prone . 

The alte rnative is to "tag " the pieces of th e patte rn ( in 
th is case , the last name , and the in it ials ) , and th en 
rearrange the pieces . On the le ft s ide of a substitution , 
i f  part of the patte rn is enc losed between \ (  and \) , 
whatever ma tched that part is  remembered , and available for 
use on the r ight s ide . On the r ight s ide , the symbol ,  "\1 " , 
r e fe r s  to whatever ma tched the fir st \ ( • • •  \ )  pair : "\2 " , to 
the second \ (  • • •  \ ) , and so on . 

The command 

l , $s/A\ ( [ . * ] \ ) ,  *\ ( . *\) /\2 \1/ 

although hard to read ,  does the job . The fir st \ (  • • •  \ )  
ma tches th e last name , wh ich is any str ing up to the comma ; 
th is is re fe rred to on th e r ight s ide with "\1" . The second 
\ (  • • •  \ )  is whatever follows th e comma and any spaces ,  and is 
r e fe rred to as "\2" . 

Of cou r se ,  with any ed it ing sequence th is complicated , it ' s  
foolhardy to s imply run it and hope.  The global commands g 
and v prov ide a way for you to . pr in t exac tly those lines 
wh ich we re affec ted by the substitute command , and thus 
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ver ify that it  did what you wanted in all case s .  

5 . 5  Default Line Numbers and the Value of Dot 

One of the most effec t ive ways to speed up your ed it ing is 
always to know what lines will be affec ted by a command if 
you don ' t  spec ify the lines it is to ac t on , and on what 
line you will be pos it ioned ( i . e . , the value of dot) when a 
command fin ishes .  I f  you can ed it without spec ify ing 
unnec essa ry line number s ,  you can save a lot of typing . 

As the most obviou s example , if you issue a search command 
like  

/th ing/ 

you are le ft pointing at the next line that  conta ins 
" th ing " .  Then no address is required w ith commands like  s 
to make  a substitution on that line ,  or p to pr in t it , or 1 
to li s t  it , or d to dele te it , or a to append text  afte r i t ,  
or c to change it , or i to inse rt  text before it . 

What happens if  there is no "th ing " ?  Then you are le ft 
r ig ht where you we re : dot is unchanged .  This is also true 
if  you we re s itt ing on the only " th ing " when you issued the 
command . The same rules  hold for searches that  use ? . . .  ? :  
the only d iffe rence is the direction in wh ich you se arch . 

The dele te command , d ,  leaves dot point ing at the line that 
followed the last de le ted line .  When the line dollar ( $ )  
gets dele ted , however , dot points at the new line " $ " . 

The line-chang ing commands a ,  c ,  and i ,  by defau lt , all 
affec t the cur rent line . I f  you g ive  no line number with 
them ,  a appends text  afte r the cur rent line ,  c chang es the 
current line , and i inse rts text before the curren t line . 

The a ,  c ,  and i commands behave iden tic ally in one respec t 
when you stop append ing , chang ing or inse r t ing ,  dot 

points at the last line ente red .  This is exac tly what  you 
want  for typing and edit ing on the fl� . For example , you 
can type 
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a 
text 
botch (minor error )  

s/botch/cor rec t/ ( fix botched line)  
a 
mor e  text 

Ed 

w ithou t spec ifying any . line number for th e subst itute 
command or for the second append command . Or you can type : 

a 
text 
hor r ible botch (major error )  

c ( replac e en tire line)  
f ixed up line 

You shou ld exper imen t to dete rmine what happens if  you add 
no lines with a ,  c ,  or i .  

Th e r command will read a f ile in to the text be ing edited , 
e ither at the end if you give no address , or afte r the 
spec i fied line if you do . In  either  case , dot poin ts at the 
last line read in . Remember  that you can even type 

O r  

to read a f ile in at the beg inn ing of the text .  (You can 
also type Oa or li to start add ing text at the beg inning . )  

The w command wr ites ou t the en tire f ile .  If  you prec ede 
the command by one line number , that line is written . I f  
you prec ede it by two line number s ,  that range  of lines is 
wr itten . The w command does not change dot : the current 
line rema ins the same , regardle ss of what  lines are wr itten . 
Th is is true even if you type some th ing like  

wh ich involves a context search . 

(Sinc e the w command is so easy to use , you shou ld save what 
you are ed it ing regularly as you go along just in case the 
system crash es , or in case you acc iden tally dele te what 
you ' re ed iting . ) 

The general  r u le is s imple : you are le ft s itt ing on the last 
line changed : if  there we re no changes , then dot is 
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unchanged . 

To i llustrate , suppose that  there are three lines in the 
buffe r ,  and the line g iven by dot is th e middle one : 

xl 
x2 
x3 

Then the command 

- , +s/x/y/p 

pr ints the th ird line , wh ich is the last  one chang ed . But 
if the three lines had been 

xl 
y2 
y3 

and the same command had been issued wh i le dot pointed at 
the second line ,  then the result wou ld be to change and 
pr int  only the fir st line ,  and that is  where dot wou ld be 
se t .  

5 . 5 . 1  Semi colon - ; 

Searches with ; • • •  / and ? • • .  ? s tart  at the cur rent line and 
move forward or backwa rd ,  respec t ively ,  until  they either 
f ind the patte rn or get back to the cur rent line . Some time s  
th is is not what you want .  Suppose , for example , that  the 
buffe r conta ins lines like  th is : 

ab 

be 

Sta rt ing at line 1 ,  you wou ld expec t th e command 

/a/, /b/p 

to pr int all the lines from the "ab "  to the "be" inc lu s ive .  
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Th is is not what  happens .  Both searches ( for " a "  and for 
" b " )  sta r t  from the same poin t ,  and th us th ey both find the 
line that conta ins "ab " . The re sult is  to pr int a s ing le 
line .  Wor se , i f  there had been a line with a "b"  in it  
before the "ab " line ,  then th e pr int command wou ld be in 
error , s inc e th e second line number would be le ss than the 
f ir st ,  and it  is illeg al to try to pr int lines in rever se 
orde r .  

Th is is bec au se the comma separa tor for line number s  doesn ' t  
se t dot as each addre ss is proc essed ; each search sta rts 
from the same plac e .  In ed , the semicolon " ; " c an be used 
j ust li k e  comma , with th e s ing le diffe renc e that use of a 
semicolon forces dot to be se t at the time the semicolon is 
encounte red ,  as th e line number s  are be ing evaluated .  In 
e ffec t ,  the semicolon "moves " dot.  Thus , in ou r example 
above ,  th e command 

/a/ ;/b/p 

pr ints the rang e  of lines from "ab " to "be " , bec au se afte r 
the "a " is found , dot is  se t to that li ne ,  and then "b "  is 
se arched for , start ing beyond that line .  

Th is property is most  often use ful in a very s imple 
s ituation .  Suppose you want to find th e second occurrenc e  
of "th ing " .  You cou ld type 

/th ing/  
II 

but th is pr ints th e fir st occur rence  as we ll as the 
and is a nu isanc e when you know very we ll that it  
the second one you ' re in te re sted in . The solu tion 
type : 

/th ing/ ;// 

second , 
is  only 

is  to 

Th is says to find the fir st occur rence  of "th ing " ,  se t dot 
to that line , th en find th e second and pr int only that .  

Close ly related i s  search ing for the second to 
occurrenc e of some th ing , as in : 

?some th ing ? ; ?? 

last 

Finally , bear in mind that if you want to f ind th e fir st 
occurrence of some th ing in a fi le ,  start ing at an arb itrary 
place with in the file ,  it is no t suff icien t to type 
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1 ; /th ing/ 

bec au se th is fa ils if " th ing " occur s on line 1 .  But it is 
poss ible to type 

0 ; /th ing/ 

bec au se th is star ts th e search at line 1 .  Th is is one of 
the few places where 0 is a legal line number . 

5 . 5 . 2 Interrupting the Edi tor 

As a final no te on what dot gets se t to , you shou ld be awa re 
that  if you pre ss the < INTERRUPT > key wh ile ed is exec ut ing 
a command , you r state is re stored as much as poss ible to 
wh at it wa s befor e the command beg an . Natura lly , some 
changes  are ir revoc able if you are reading or wr it ing a 
f i le or mak ing substitutions or dele ting lines . These will 
be stopped in some unpred ic table s tate in the middle ( wh ich 
is why it is no t usually wise to s top them) . Do t may or may 
no t be chang ed . 

Pr in ting is more  clear cut .  Do t is no t chang ed unti l  the 
pr inting is done . Thus , if you dec ide to pr in t unti l you 
see an in te rest ing line , and th en pre ss < INTERRUPT> ,  dot 
w i ll no t not be se t to that line or even near i t .  Dot is  
left where it was when the p command was started . 

5 . 6  Cut and Paste with the Ed itor 

Now we move on to manipula ting piec es of f ile s ,  ind iv idual 
lines or groups of lines . Time spen t maste r ing these 
tech niques is time we ll spen t .  

5 . 6 . 1  Inse rting One File into Anothe r  

Suppose you have a f ile called memo , and you want  the f i le 
called table to be inse rted�st afte r the re fe renc e  to 
Table 1 .  That is , in memo somewh ere is a line that says 

Table 1 shows that • • •  

and the da ta conta ined in table has to go there , probably so 
it  will be formatted properly by either of the text  
formatte r s  nroff or trof f .  Now what? 

Th is one is easy . Ed it memo , find "Table 1 " , and add the 
f i le table r ight there : 

5- 45  



Ed Ed 

ed memo 
/Table 1/ 
Table 1 shows that • . .  response from ed 
• r table 

The cr itic al line is the last one . The r command reads a 
fi le ; here you asked for it  to be re ad in r ight after  line 
dot . An r command , without any addre ss , adds lines at the 
end , so it is  th e same as " $ r " .  

5 . 6 . 2 Wr i ti ng Out Part of a File 

The other  s ide  of the coin is wr it ing out par t of the 
doc umen t you ' re ed it ing . For example , maybe you want to 
spli t ou t into a separa te fi le that table from the prev iou s 
example , so it can be formatted and te sted separate ly . 
Suppose that in the file be ing ed ited we have 

. TS 
[ lots of stu ff ]  
. TE 

wh ich is the way a table is se t up for the tbl program .  To 
isolate the table in a separa te fi le called table , fir st 
f ind the sta r t  of the table ( the  " . TS" line) , then wr ite ou t 
the in te rest ing part : 

/"'\ . TS/ 
. TS [ ed pr in ts th e line it found ] 
• , /"'\ . TE/w table 

and the job is done . I f  you are confiden t ,  you can do it  
all at once with 

The point is that the w command can wr ite ou t a group of 
lines , instead of the whole file .  In fac t ,  you can wr ite 
ou t a s ing le line if you li ke ; j ust give one line number  
instead of  two . I f  you have just  typed a hor r ibly 
complicated line and you know that it  ( or some th ing like  it)  
is  going to be needed late r ,  then save it -- don ' t  re type 
it . For example , in the ed itor , type : 
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a 
lots of stu ff 
hor r ible line 

. w  temp 
a 
more  stu ff 

• r temp 
a 
more  stu ff 

5 . 7  Editing Scr ipts 

Ed 

se t of edit ing opera t ions is to be 
f i le s ,  the eas ie st th ing to do is to 
i . e . , a f i le that conta ins the 

I f  a fa ir ly complic ated 
done on a whole se t of 
make  up a "scr ipt , " 
opera t ions you want 
each fi le in tur n .  

to perform,  then apply th is sc r ipt to 

For example , suppose you want to chang e every "Xen ix"  to 
"XENIX "  and every "USA" to "Ame r ica"  in  a la rge number of 
f i le s .  Then put into th e f i le scr ipt the lines : 

g/Xen ix/s//XENIX/g 
g/OSA/s//Ame r ic a/g 
w 
q 

Now you can type : 

ed f ilel <scr ipt 
ed fi le2 <scr ipt 

Th is c au se s  ed to tak e  
sc r ipt .  Notice that 
advance ,  and that by 
inte rprete r ,  you can 
automat ic ally . 

its  commands from the prepared 
the whole job has to be planned in 

us ing the XEN IX shell command 
cycle through a se t of f i le s  

I n  prepar ing ed it ing scr ipts , you will need to plac e a 
per iod as the only characte r on a line to ind ic ate 
te rmination of input from an a or i command . Th is is 
diff icult to do in ed , bec au se the per iod you input will 
te rminate input ra ther  than be inse rted . Nor will it  do to 
e sc ape the per iod with a back slash . One wor kable so lu t ion 
is to cre ate the scr ipt us ing a charac te r  such as the at
s ign ( @ ) to ind ic ate end of input . Then , late r ,  use the 
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following command to replac e the at-s ign with a per iod : 

s/A@$/ . /  

Th is will replace the at-s ign with the needed per iod . 
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5 . 8  Summary of Commands and Line Number s  

Th is following is a lis t  of all ed command s and line 
number s .  The general form of ed commands is the command 
name , prec eded by one or two optional line number s  and , in 
the case of e ,  £ ,  r ,  and w ,  followed by a fi lename . Only 
one command is allowed per line , but a p command may follow 
any other  command ( except  for e ,  f ,  r ,  w ,  and q) . 

a Append , that is , add lines to the buffe r ( at l ine 
dot, unle ss a di ffe ren t line is  spec ified) . 
Append ing continues until a per iod is typed on a new 
l ine . The value of dot is se t to the last line 
appended . 

c Change �e spec ified lines to �e new text wh ich 
follows .  The new lines are te rminated by a per iod 
on a new line , as with a .  If  no lines are 
spec ified , replace line dot .  � t  i s  se t to last  
line  changed .  

d Dele te the lines spec if ied . I f  none are spec if ied , 
dele te line dot .  Do t is se t to the fir st undele ted 
l ine , unle ss $ is  dele ted , in wh ich case dot is se t 
to $ .  

e Ed it new f i le .  Any prev iou s conten ts of the buffe r 
a re thrown away , so issue a w before hand . 

f Pr in t remembered filename . I f  a name follows £ ,  
then the remembered name is se t to it . 

g The command g/str ing/commands exec ute s commands on 
those lines that conta in str ing ,  wh ich can b e  any 
context search expre ss ion.  

i Inse rt  lines before spec if ied line (or dot) unti l  a 
s ing le per iod is typed on a new line .  Do t is se t to 
the last  line inse rted . 

1 Lis t line s ,  mak ing 
charac te r s  and tab s .  

vis ible non-pr inting 
Otherw ise s imi lar to p .  

ASCII  

m Move lines spec if ied to afte r the line named afte r 
m .  Dot is  se t to the last line moved . 

p Pr in t spec if ied line s .  I f  none are spec ified,  pr in t 
the line spec if ied by dot . A s ing le line number is 
equ ivalen t to a line-numberp command . A s ing le 
< RETURN> pr ints " . +1 " , the next line .  
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q Qu it  ed . 
g ive a 
edit . 

Ed 

Your  wor k  is no t saved unle ss you fir st 
w command . Give it twice in a row to abor t 

r Read a fi le in to buffe r ( at end unless spec i fied 
e lsewhere . )  Do t is se t to the last line re ad . 

s The command "s/str ingl/str ing2/" subst itute s  the 
patte rn matched by str ingl with the str ing spec i fied 
by str ing2 in the spec ified lines .  I f  no lines are 
spec i f ied , the substitution takes place only on the 
l ine spec ified by dot . Dot is se t to the last line 
in  wh ich a subst itu tion took plac e .  wh ich means 
that if no substitution tak es place ,  dot rema ins 
unchanged .  The s command changes only the fir st 
occur rence of stringl on a line ; to change mult iple 
occurrences on a li ne ,  type a g afte r the final 
s lash . 

t Transfer spec if ied lines to the line named afte r t .  
Dot i s  se t to the last line moved . 

v The command v/str ing/commands execute s commands on 
those lines that do not conta in str ing .  

u Undo the last subst itute command . 

w Wr ite ou t the ed it ing buffe r to a f ile .  Dot rema ins 
unchanged .  

. =  Pr int value of dot .  
the value o f  $ . )  

(An equal s ign by itself pr in ts 

I The line ! command-l ine cau se s command-l ine to be 
exec uted as a XEN IX command . 

/string/ 
Context search . Search for next line wh ich conta ins 
th is str ing of cha racte r s .  Pr int i t .  Do t is se t to 
th e line where str ing was found . Search starts at 
. +1 , wraps around from $ to 1 ,  and continues to 
dot , i f  nec essary . 

?str ing? 
Context search in rever se direc t ion.  Start search 
at . -1 , sc an to 1 ,  wrap around to $ .  
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6 . 1 Introduct ion 

Vi is a screen-or iented text  ed itor that  can be used for 
most any text  edit ing purpose . I t  i s  we ll in teg r a ted in to 
the XEN IX env ir onment and should be thought of ,  along with 
the shell , as one of the cen tral  XEN IX tools . Vi offe r s  a 
powe r ful  se t of text  ed it ing opera t ions based on a mnemon ic 
command se t .  Most commands are s ing le keystrokes that  
per form s imple ed it ing func tions . So  tha t  the te rminal 
screen is used to the utmost ,  Vi d isplays a "window "  into 
th e f ile you are edit ing . Th is window can be changed 
quick ly and eas i ly with in Vi , and prov ides v isual feedback  
wh ile ed it ing ( th e  name Vi  itself  is shor t for "visual " ) . 

As you use Vi , it  is impor tant to reali z e  that it  and the 
line ed itor Ex are one and the same ed itor : the name s Vi and 
Ex iden tify a part icula r  use r · in terfac e rather  than any 
underly ing funct ional d ifferenc e .  The d iffe rences in use r 
inte r fac e ,  however , are quite str ik ing . Ex is a powe r fu l  
line-or iented editor . However , visual updating o f  the 
te rminal screen is limi ted , and commands are ente red on a 
command lin e .  Vi , o n  the other  hand , is a screen-or iented 
ed itor des igned so that  what  you see on the screen 
cor re spond s exactly and immed iately with the contents of the 
f i le you are ed it ing . Most Vi commands are s ing le k eystrok e  
mnemonics that do no t require a command line.  

For most ed it ing purpose s ,  you will want  to use Vi rather  
than either  of the ed itor s Ed or  Ex  bec au se of the super ior 
way in wh ich Vi d isplays f i le conten ts on the screen . I t  is  
impor tant ,  however , to reali z e  that  many of · th e  commands 
avai lable to you in Ex also wor k in Vi . Those commands that  
wor k in  an  iden tic al fash ion are  those that you will type on 
the bottom status  line in Vi . Keep th is Vi/Ex spli t in mind 
as you use the ed itor -- it will help to eliminate confus ion 
that can ar ise when learn ing the editor . 

6-1 



Vi Vi 

6 . 2 Demonstration Run 

The following demonstra tion run g ives you hands on 
exper ience us ing Vi . I t  should g ive you some in it ial 
satis fac tion that  you can use i t  for most  any edit ing 
purpose . Remember  that  the best  way to learn Vi is to 
ac tually use it , so don ' t  be afra id to expe r iment .  

NOTE : Most o f  the Vi commands i n  th is demonstration run are 
s ing le key strokes that do not require  a te rminating 
< RETURN> . There fore ,  do not assume that a <RETURN> i s  
needed afte r the entry of e ach command . Commands that  do 
require a te rminating <RETURN> are called Ex commands and 
are en te red as command lines on the Vi sta tu s  lin e .  

To beg in , you must fir st mak e  sure that  your te rminal has 
been properly set up . Most te rminals are suppor ted , so 
there should be no problem. However , th is demonstra t ion run 
presumes that Vi knows abou t the terminal you are us ing . 
See Sec t ion 6 . 8  " Start-Up Fi les and Opt ions , "  for mor e  
informat ion about se tt ing up your te rminal for use with Vi . 

To ente r the ed itor type : 

v i  temp 

Th is  invokes the editor and places you in Vi command mod e ,  
where the keys  you pre ss a r e  inte rpre ted as  edit ing 
commands .  The editor then cle ar s your screen and pr ints out 
a row of ti ldes ( - ) . You are in it ially edit ing a tempora ry 
f i le called the edit ing buffe r .  The top line of your 
d isplay is the only line in the ed it ing buffer  and is marked 
by the cur sor . The line conta in ing the cur sor is c alled the 
"current line . " The lines conta in ing t ildes are not part of 
the ed it ing buffe r : they ind ic ate lines on the screen only , 
not real lines in the ed it ing buffer .  When you wr ite out 
the edit ing buffe r ,  you wi ll wr ite to the f ile named temp,  
wh ich is  the same as  the file you named when you invoked the 
ed itor . In  ou r example s ,  the cur sor will be ind ic ated by an 
underscor e , as shown below : 
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Note that we show a shrunken ten line screen to save  spac e .  
I n  reali ty , however , Vi takes  advantage o f  whatever  s iz e  
screen you have .  

To beg in , cre ate some text  by us ing the i ( inse rt )  command . 
To do th is , type : 

i 

Next ,  type the following three lines of tex t  to give you 
some th ing to play around with ( no te that  <RETURN> and <ESC> 
are s ing le _ k eys ) : 

Fi les  conta in text . <RETURN> 
Text conta ins lines . <RETURN> 
Lines conta in charac te r s� <RETURN> 
<ESC > 

Like most commands ,  the i command is mnemonic ( for inse rt )  
and is not echoed on your screen . The command itself 
switches you from command mode to inse rt  mode .  Once in 
inse rt mode ,  the characte r s  you type are inse rted into the 
edit ing buffe r �  they are not inte rpre ted as Vi command s .  To 
exit inse rt  mode and reente r  command mode you wi ll always 
need to type <ESC > . Th is switch ing between modes  occur s 
often in Vi , so get u sed to it now . 

Next comes a command that  you ' ll use frequen tly in Vi : the 
repeat command . The repeat command r epeats the most recen t  
inse rt  or delete command . S ince we have j u st exec uted an 
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inse r t  command , the repeat command will repeat the 
inse rtion,  duplicat ing the inse r ted tex t .  The repeat 
command is exec uted by typing a per iod ( . ) or "dot " . So , 
j ust  type 

to inse rt  ano ther  three lines of text .  The command is 
repeated re lative to the location of the cur sor and inse rts 
text below the cur rent line.  (The cur ren t line is  always the 
line conta in ing the cur sor . )  Afte r you type dot , your screen 
will look li ke  th is : 

Fi le s  conta in text .  
Text conta ins lines . 
Lines conta in charac te r s .  
Fi le s  conta in text .  
Text  conta ins lines . 
Lines conta in characte r s .  

Ano ther command wh ich is very use ful ( and wh ich you ' ll need 
often in the beg inning ) is the undo command , u .  Type 

u 

and notice that the three lines you just  finished inse rt ing 
are dele ted or "undone " :  

Fi les  conta in text .  
Text conta ins lines . 
L ines conta in charac te r s .  
= 

Now type 

u 
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aga in ,  and the three lines are re inse rted ! Th is undo 
feature can be remarkably use ful in recover ing from 
inadverten t delet ions or inse r t ions . Notice that  in 
contrast to the repeat command ( . } ,  the undo command inve r ts 
the last  inse rt  or dele te command . And bec au se the undo 
command is an inse rt  or delete command itself , two 
consec utive undo commands canc el each other  out .  

Now lets learn how to move the cur sor around in Vi . Typing 
the keys "h " ,  " j " ,  " k " ,  and " 1 " ,  will move the cur sor left , 
down , up , and r ig ht ,  re spec t ively . No te that  these k eys  are 
chosen bec au se of their  re lative pos it ions on the k eyboa rd , 
not for any mnemonic reason.  On most te rminals , you can 
also use the arrow keys to move in the same way . Remember 
that the "h " ,  "j  " ,  " k " ,  and "1 " k ey s  and the arrow keys  only 
wor k when in command mode .  

Try mov ing the cur sor us ing these k ey s .  When you are done , 
type the H command to home th e cur sor in the upper  le ft 
cor ner of the screen . Then type the L command to move to 
the lowest  line on the screen . (Note tha t  case is 
s ignifican t  in ou r example : L moves to the lowe st line on 
the screen ; wh i le 1 will move the cur sor forward one 
charac te r . } Next ,  try mov ing the cur sor to the last  line in 
the f ile with the "goto "  command , G.  If you type " 2G" , the 
cur sor wi ll move to the beg inn ing of the second line in the 
f i le ;  i f  you have a 10 , 0 0 0  line file ,  and type " 8888G" , the 
cur sor wi ll go to the beg inning of line 8 88 8 . 

The above cur sor movemen t commands should allow you to move 
around we ll enough for th is demonstration run.  Other  cur sor 
movemen t commands you might want  to try out are : w ,  to move 
forwa rd a word ;  b ,  to back up a word ; 0 to move  to the 
beg inn ing of a line ; and $ to move to the end of a line . 

Several  screen-or ien ted scrolling commands  also ex is t .  
These are all mnemonic ally named control charac te r s : 

<CONTROL-U > Scroll up 

<CONTROL-D> Scroll down 

<CONTROL-F> Page forward one screenful 

<CONTROL-B>  Page backwards one screenful 

You can also se arch forwa rd for a str ing of cha racte r s  by 
typing a slash ( /} followed by the str ing of charac te r s  you 
are se arch ing for , te rminated by a <RETURN> . For example , 
type 
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H 

to move the cur sor to the top of the screen , then type 

/char<RETURN> 

as shown below : 

Fi le s  contain text .  
Text conta ins lines . 
Lines contain charac te r s .  
Fi les  conta in text .  
Text  conta ins lines . 
Lines conta in cha rac te r s .  

/char<RETURN> 

Vi 

Your cur sor moves to th e beg inning of the word "charac te r s "  
o n  line three . To search for the next occur rence of the 
str ing "char ' ,  s imply type the cha rac te r "n " .  Th is wi ll take 
you to the beg inning of the word "charac te r s "  on line s ix .  
I f  you type "n"  again ,  Vi will search past the end of the 
f i le ,  wrap around to the beg inning , and again find the 
occurrence of the str ing "char " on line three . 

Note that the slash cha rac te r and the str ing that you 
se arch ing for appear at the bottom of the screen before 
type . Th is bottom line is the Vi statu s  line . I t  i s  u sed 
d isplay several diffe rent k inds of informat ion : 

1 .  Ex commands 

2 .  Str ing s  that  you a re se arch ing for 

3 .  Buffer  status  informat ion 

4 .  Er ror me ssages 

we re 
you 

to 

5 .  Any other  information that needs to be dis t ingu ished 
from the text that is part of your fi le 

For example , to get statu s informat ion abou t the edit ing 
buffe r ,  type <CONTROL-G> . Th is te lls you the name of the 
f ile you are ed it ing , wheth er it  has been mod if ied , the 
current line number , the number  of lines in the file ,  and 
the perc en tage of the file ( in lines)  that  prec edes the 
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cursor ( i . e . , where you are in the f i le relative to the 
beg inn ing ) . All th is information is g iven on the statu s  
line . 

Now that we know how to inse r t  and create text ,  and how to 
move around with in the ed it ing buffe r ,  we ' re re ady to dele te 
text .  The three mo st common delete commands  are : 

dd 

dw 

X 

D 

dO 

Delete the curren t line ( i . e . , the line in wh ich 
the cur sor re s ides)  • 

Dele te the word in wh ich the cur sor re s ides . 

Delete the charac te r beneath the cur sor . 

Delete from the cur sor to the end of the line . 

Delete from the cur sor to the start  of  the line . 

Repeat the last ch�ng e .  (Use th is only if your 
last command was a delet ion and not an inse r tion, 
otherw ise  you ' ll inse r t  text  inste ad of delete 
i t . ) 

To learn how all these commands wor k ,  we ' ll step you through 
the deletion of var ious par ts of th e ed it ing buffe r .  To 
beg in , move to the fir st line of your edit ing buffe r by 
typing : 

lG 

At fir st ,  your ed iting buffe r should look like  th is : 

F i les  conta in text .  
Text . conta ins lines . 
Lines conta in charac te r s .  
Fi les  conta in text .  
Tex t  conta ins lines . 
Lines conta in charac te r s .  

Now type 

dd 

to delete the fir st line.  Your  edit ing buffe r now looks 
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like  th is : 

Text conta ins lines . 
Lines conta in cha rac te r s .  
F i les  conta in text .  
Tex t  conta ins lines . 
Lines conta in charac te r s .  

Next  type 

dw 

to delete the word in wh ich th e cur sor re s ides . 
now look s  l i ke th is : 

conta ins lines 
Lines conta in charac te r s .  
F i les conta in text .  
Tex t  contains lines . 
Lines conta in charac te r s .  

Vi 

Your  f i le 

You can quickly dele te the charac te r beneath the cur sor by 
typing : 

X 

Th is leaves : 
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--- - - - - - - --- - ---- - - -- -- - -- --- - ---- - ---
onta ins lines . 
Lines contain charac te r s .  
F i les contain text .  
Text  conta ins lines .  
Lines conta in charac te r s .  

- - ---- - - - - --- - - - - - --- - - ----- - - - -- - - - - -

Vi 

Now type a "w " command to move you r cur sor to the beg inn ing 
of the word "l ines " on line one . Then type an uppercase "D " 
to dele te to the end of the line : 

D 

Th is leaves your ed it ing buffer look ing li ke  th is : 

Now type 

dO 

onta ins 
Text conta ins lines . 
Lines conta in charac te r s .  
F i les  conta in text .  
Text  conta ins lines . 
Lines conta in charac te r s .  

to dele te all charac te r s  on the line 
Th is leaves a s ing le spac e on the line : 
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Lines conta in charac te r s .  
F i les conta in text .  
Text conta ins line s .  
Lines conta in charac te r s .  

All of  the ed it ing you nave been doing has 
ed it ing buffe r ,  and not the f i le named 
spec if ied when you invoked Vi . To wr ite the 
ou t to temp, use the Ex wr ite command : 

Lines conta in charac te r s .  
F i les  conta in text .  
Text  conta ins lines . 
Lines contain charac te r s .  

:w<RETURN> 

Vi 

affec ted th e' 
temp that  you 

ed it ing buffer  

All Ex  commands are  prec eded by a colon wh ich ac ts as a 
prompt on the status line . Ex command s themse lves are 
en te red on th is line and te rminated with a <RETURN> . If you 
want to wr ite the ed it ing buffe r ou t to a f ile other  than 
temp,  you can g ive th e w command a fi lename argumen t that 
spec ifies  the name of the file you want  to wr ite to . 

In general ,  Ex commands  allow you to inte r face with the 
operating system . For instanc e ,  you can read in the 
conten ts of a f ile below the cur rent line by typing 

: r  f ilename <RETURN> 

where f i lename is the name of th e file you want  to re ad in . 
You can also exec ute arbitrary XEN IX command s such as date , 
by typing : 

: ! date <RETURN> 

Th is will ou tput the date and then prompt you to pre ss 
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<RETURN> to reente r Vi command mode .  Go ahead and try it . 

Note that when you exec ute Ex 
executing commands  avai lable 
c alled Ex. Ex and Vi a re re ally 
only difference between the two 

command s ,  you are re ally 
in the line-or iented ed itor 
one and th e same ed itor , the 
is the use r inte r face .  

Bes ides th e se t of ed it ing commands  descr ibed above , there 
are a number of options that can be set either  wh en you 
invoke Vi , or late r wh en ed it ing . These options allow you 
to control a large number  of edi t ing parame te r s .  For 
example , you can spec i fy au tomatic line number ing , au tomat ic 
word wrap , and whether or no t c ase is s ignificant  in  str ing 
se arches . You can get a complete lis t  of the ava i lable 
options by typing : 

: se t  all< RETURN> 

How to se t these options is desc r ibed in Sec tion 6 . 7 ,  
" Star t-Up Files  and Opt ions· , " but it  is  impor tant now that 
you be aware of their  ex is tenc e .  Depend ing on what you are 
doing , and your own personal pre fe rences ,  you wi ll want to 
alte r the de fau lt se tting s for many of these opt ions . 

Finally , to ex it Vi and save th e ed it ing buffe r to the f i le 
named temp, type : 

: x<RETURN> 

If  you have made any changes to th e edit ing buffe r ,  th is 
wr ites ou t the ed it ing buffe r to the last named f i le and 
then ex its the ed itor . I f  you don ' t  want  to save the ed it ing 
buffer ,  you can abor t the ed it ing se ss ion by typing : 

: q !  < RETURN> 

Th is completes  the demonstra tion run .  There are s t i ll many 
commands that  have no t been shown you , but neverthele ss , the 
fundamen tals of us ing Vi have been covered . You shou ld now 
know how to get into and ou t of Vi , how to inse r t  and delete 
text ,  how to move your cur sor around , how to exec ute Ex 
command s ,  and how to wr ite ou t the ed it ing buffe r to a fi le .  
Following sec t ions g ive you mor e  deta i led in formation about 
the commands covered above and about Vi ' s  other  commands and 
featu re s .  
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6 . 3 Bas ic Concepts 

To use Vi e ffec tively ,  you wi ll need to under stand the bas ic 
concepts that are essen tial in under stand ing how Vi wor k s .  
The top ics d iscussed here inc lude : 

- The Ed it ing Buffer 

- Modes of Operation 

- Spec ial Keys 

- Tex t  Obj ec ts 

6 . 3 . 1 The Editing Buffer 

Vi per forms no ed it ing opera tions on the file that you name 
dur ing invoc at ion . Inste ad ,  it  wor k s  on a copy of the fi le 
in an edi ting buffer . The editor remember s  the name of the 
f i le spec i fied at invoc ation, so that i t  can late r copy the 
ed it ing buffe r bac k  to the named file .  Th is means that  you 
do not affec t the contents of the named f i le unle ss and 
until  you explic itly copy th e changes you have made bac k  to 
the or ig inal f i le .  Th is se tup allows you to ed it the buffe r 
without immediate ly destroy ing the conten ts of the or ig inal 
f i le .  See Figure 6-1  for an illustra t ion o f  how th is all 
wor k s .  
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+----------+ 

Named 
F i le 

+---------- + 
f i le .  txt 

+----------+ 

Named 
F i le 

vi  f i le . txt 
----------- > 

:w<RETURN> 
<----------

+--------- - +  

Ed it ing 
Buffe r 

+--------- - +  
/tmp/Ex? ????  

+--------- - +  

Ed it ing 
Buffer  

+----------+ +----------+ 
f i le . txt /tmp/Ex? ????  

Figure 6-1 . The Ed it ing Buffer 

Vi 

When you invoke Vi with a s ingle fi lename argumen t ,  the 
named file is copied to a tempora ry ed it ing buffe r .  
When the file is wr itten ou t ,  the tempora ry f i le is 
written bac k  to the named file .  

6 . 3 . 2  Modes  of Operation 

Befor e us ing Vi extens ively you need to clearly under stand 
the concept of mode .  With in Vi there are three d is t inc t 
modes of operations : 

Command Mode 

Inse rt  

Afte r invok ing Vi , you are automat ic ally placed in 
Vi command mode . With in command mode ,  the k eys 
that you pre ss are inte rpre ted as edit ing 
commands .  I n  most c ase s ,  the k eys that you pre ss 
are not echoed on the screen . Bec au se they are 
no t echoed , you get no visual feedbac k  on the 
command you are typing . Th is isn ' t  bad for s ing le 
k eystrok e  commands ,  but it somet ime s can be 
confus ing for commands that  · require  several 
keystrokes . However , if  you ever  get confused 
when typing a command , you can abor t command en try 
by pre ss ing < INTERRUPT > . 

Mode 
Inse r t  mode can be 
inse r t ,  append , 
replace commands .  

en tered by typing any of the Vi 
open , subst itute , chang e ,  or 
A few other  commands also put 
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you in to inse r t  mode .  Once in inse rt  mod e ,  the 
keys  you type are inse r ted into your  edit ing 
buffer as you type them . Some charac te r s  are 
spec ial in inse rt  mod e : these are lis ted and 
descr ibed below : 

<BKSP> 
Th is bac k s  up the cur sor one cha rac te r on the 
c ur rent line .  The last cha rac te r typed 
before th e <BKSP> i s  removed from the input 
buffer ,  but rema ins d isplayed on the screen . 

<CONTROL-U > 
Moves the cur sor back  to the fir st cha rac te r  
of  the inse rtion,  and re star ts inse rtion.  

< CONTROL-V> 
Removes the spec ial s ignificance of the next 
typed charac te r .  Use <CONTROL-V> to inse r t  
control charac te r s .  Note that line feed <LF> 
and <CONTROL-J> c anno t be inse rted in the 
text except as newline  charac te r s .  Also , 
<CONTROL-Q>  and <CONTROL- S>  are trapped by 
the opera ting system before  they are 
inte rpreted by Vi , so they too canno t be 
inse r ted . 

<CONTROL-W> 
Moves the cur sor bac k  to the fir st cha rac te r  
o f  the last inse rted word .  

<CONTROL-D> 
Bac k tabs over  wh ite spac e at the beg inning of 
a line .  Otherw ise , if the autoindent opt ion 
is se t th is wh itespac e canno t be back spac ed 
over .  

<CONTROL-T> 
Dur ing an inse r t ion ,  with the autoindent 
option set and at  the beg inning of the 
current line ,  typing th is charac te r  will 
inse r t  shiftwidth wh ite spac e .  

<CONTROL- @ >  
I f  typed a s  the fir st cha rac te r  o f  an 
insertion it  is replaced with the last  tex t  
inse rted , and th e inse r t ion te rminate s .  Only 
1 28 charac te r s  are saved from the last 
inse r t ion.  If more  than 128  charac te r s  we re 
inse r ted , then th is command inse r ts no 
charac te r s .  A <CONTROL- @ >  canno t be part of 
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a f ile ,  even if quoted .  

Ex Escape Mode 
The Vi and Ex ed itor s are one and the same editor 
d i ffer ing ma inly in their  use r inte r face .  In  Vi , 
as  we have seen , commands  are usually s ing le 
keystrok e s .  In Ex , commands  are lines of text  
terminated by a <RETURN> . Vi  has  a spec ial 
" e sc ape"  command that  g ives you acc ess to many of 
theses line-or ien ted Ex command s .  To esc ape to Ex 
escape mod e ,  you need only type a colon ( : ) .  The 
colon is echoed on the bottom statu s  line as a 
prompt for the Ex command that you want  to 
exec ute . You then may type in the command , 
followed by a <RETURN> or an <ESC > . An exec uting 
command c an also be abor ted by typing < INTERRUPT> . 
Most f i le manipulation  commands  are exec uted in Ex 
e sc ape mode � for example , the commands  to re ad in 
a f ile ,  and to wr ite out the ed it ing buffe r to a 
f i le . Other  Ex commands  that  you need to k now are 
the command s to perform g lobal sub st itutions and 
to quit the ed itor . For mor e  information, see 
Sec tion 6 . 6 " Ex Command s . " 

6 . 3 . 3  Special Keys 

There are several k eys  that you ' ll u se ove r  and over  when 
editing in Vi . These k eys  key s  are used to edi t ,  delimi t ,  or 
abor t commands and command lines . The fir st key that we ' ll 
look at is the <ESC > key .  I t  should be near the upper le ft 
corner of your te rminal . Try press ing it  a few time s  -- i t  
r ings the bell to ind icate tha t  Vi is i n  its normal command 
state . On some te rminals , the ed itor quietly flashes the 
screen rather  than r ing ing the bell . In  genera l ,  the <ESC > 
k ey always returns you to Vi command mode .  You ' ll u se it  
most  often in  exit ing from inse r t  mod e .  I t  c an also be used 
to terminate Ex command lines . In addit ion, par tially 
formed command s  are canceled by typing an <ESC > . Th is key 
is  a fai r ly harmless one to pre ss ,  so you should press it  
when you don ' t  know exac tly what  is  going on . 

The <RETURN> key is u sed to terminate Ex commands  when in Ex 
e scape mod e .  You also type <RETURN> whenever you want  to 
s tart  a new line when in inse r t  mod e .  

Ano ther  use ful k ey is 
the same as the <DEL> 
< INTERRUPT >  key ,  as 
interrup t ,  telling the 
c an use < INTERRUPT >  to 

the < INTERRUPT> key ,  wh ich is often 
or <RUBOUT>  key on many te rminals . The 

its name implie s ,  genera te s  an 
editor to stop what i t  is doing . You 
abor t any command that is exec ut ing . 
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I t  is a forc eful way of mak ing the ed itor lis ten to you , or 
to re turn  to Vi command mode ,  if you don ' t  know or don ' t  
li ke  what is  going on . 

The next key of inte re st is the slash ( /) k ey .  Th is key is 
used when you want  to spec i fy a str ing to be searched for . 
When you type it , the slash appear s on the bottom statu s  
line as a prompt for a search str ing . You can then en te r 
the search str ing , followed by a <RETURN> or an <ESC > . You 
can get the cur sor bac k  to the current pos ition by press ing 
the < INTERRUPT>  key .  Note that the question mar k  ( ? )  wor k s  
exactly like  th e s lash key ,  except that i t  i s  used to search 
backwards in a f i le instead of forwards .  

The last key that we ' ll discuss i s  the colon ( : ) . When you 
type a colon , it  is echoed on the status line as a prompt 
for an Ex command . You can then type in any Ex command , 
followed by an <ESC > or <RETURN> and th e g iven Ex command 
will be exec uted . 

6 . 3 . 4 Text Obj ects 

The edit ing operations of the Vi editor are in most  case s 
based on the no tion of a text obj ec t .  A text obj ec t  is  any 
sequence of consec utive ch·arac te r s  in a line or any sequence 
of consecutive lines in a f i le .  In  genera l ,  text obj ec ts 
are delimited by the cur sor and a cur sor movemen t command . 
The characte r on wh ich the cur sor s its  delimi ts  one end of 
an intra-li ne obj ec t  such as a word :  the current  line  
delimi ts  one end of  a mult i-li ne obj ec t  such as  a line  
number rang e .  Bec au se the location o f  the cur sor i s  always 
known by Vi , text  obj ec ts are normally spec i fied by s imply 
typing the appropr iate cur sor movemen t command . Thus ,  naked 
cur sor movement commands move the cur sor to the oppos ite end 
of a given tex t  obj ec t .  Text obj ec ts c an be  moved , changed , 
or deleted by combin ing the appropr iate command operator 
with a cur sor movemen t command . 

6 . 4 Invok ing and Exit ing Vi 

The Vi invoc ation syntax is as follows : 

vi [-opt ion • • •  ] [+command] [ f ilename • • •  ] 

The s implest form of th is syntax , and the eas ie st way to 
ente r Vi is to type : 

v i  
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Th is allows you to wor k  on an empty edit ing buffer .  The 
most common way to ente r Vi , howeve r , is to spec i fy one or 
mor e  fi lename s as shown below : 

v i  f i lename • • • 

Filename arguments ind ic ate f i les  to be 
also enter the ed itor and then move to a 
a f i le by g iving Vi a s ing le line numbe r  
argumen t ,  prec eded by a plus  (+ ) . 

ed ited . You c an 
par t icula r place in 

or search str ing 

Examples :  

v i  
v i  f i le 
v i  +1 23  f i le 
v i  +45 f i le 
v i  +/dog f i le 
v i  +/t ty f i le 

Edi t  empty edi t ing buffer  
Ed it  named file  
Goto l ine 1� 
Goto l ine 4'"5 
Find 'f'I'rStoccur rence of "dog" 
Find f i r s t  occur rence of "tty"  

Vi may be invoked with any of th e following opt ions : 

- t  

- r  

-x 

-R 

Th is option is equ ivalen t to an init ial tag 
command , ed it ing the f i le conta in ing the tag and 
pos it ioning the ed itor at its  defin i t ion.  

Th is option is used in recover ing afte r an editor 
or system crash , retr iev ing the last saved ver s ion 
of the named file or , i f  no f i le is  spec i fied , 
pr inting a lis t  of saved f i le s .  

Th is opt ion cau ses  Vi to prompt for a k ey used to 
encrypt and dec rypt the conten ts of the named 
f i le s .  

Th is se ts a readonly opt ion so that f i le s  can be 
v iewed but no t edited . 

There are several ways to ex it the editor . One way is to 
type : 

: wq<RETURN> 

Th is command wr ites the ed iting buffer to the f i le you are 
ed it ing , quits the ed itor , and then re turns you to the 
XEN IX shell . S imi larly ,  if  you type 

z z  

the same th ing happen s ,  except that the edit ing buffe r is 
wr itten to the f i le you are ed it ing only if you have made 
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any changes .  The " ZZ "  command is equivalent to the command : 

: x<RETURN> 

To abor t an ed it ing se ss ion ,  type 

: q ! < RETURN> 

The exclamat ion mar k  ( ! )  tells Vi to qui t  uncond it ionally . 
In th is case , the edit ing buffe r is  no t wr itten out .  I f  you 
type j ust 

: q<RETURN> 

the editor will no t let you quit  unless you have wr itten out 
your f ile and wi ll pr int the message : 

No wr ite s ince last  change ( " :q ! " overr ides )  

Th is tells you to use " :q ! " if  you really want  to quit 
without wr it ing out your f ile . 

6 . 5  Vi Commands 

Vi is a visual editor with a window on the f i le .  What you 
see on the screen is Vi ' s  notion of what the file conta ins . 
Most  commands  do not c au se any change to the sc reen until 
the complete command is typed . Also , mos t  commands  may tak e  
a preced ing count that spec i f ie s  repetition  o f  the command . 
Th is count paramete r is not given in the syntax , but is  
impli ed unless overr iden by some other  pre fix  argumen t .  

Should you get confused wh i le typing a command , you can 
abor t the command by typing an < INTERRUPT>  charac te r .  
Usually typing an <ESC > will produc e  the same result . When 
Vi gets an improperly formatted command it also r ing s a 
bell . 

Following subsec t ions descr ibe Vi command s .  These are not 
all of the commands avai lable in Vi . By typing a colon ,  you 
can en ter Ex command mode and en te r Ex commands .  · For mor e  
information, see Sec tion 6 .  6 ,  " Ex Commands "  
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6 . 5 . 1  Cur sor Movement 

The cur sor movemen t keys allow you to move you r  cur sor 
around in a f i le .  Note in par t icular the arrow keys  ( i f 
ava i lable on your te rminal ) , the "hj k l "  cur sor key s ,  and 
< SPACE> , <BKSP> , <CONTROL-N> , and <CONTROL-P> . These three 
se ts of keys per form iden tic al functions : the choice of 
wh ich to use is entirely up to you . 

Forward Space - 1 ,  <SPACE> ,  or -- > 

Syntax : 1 
<SPACE> 
--> 

Func tion : Move cur sor forward one charac te r .  I f  a count is 
g iven , move forward count charac te r s .  Note that 
you canno t move past the end of the line . 

Backspace - h ,  <BKSP> , or <-

Syntax : h 

Func tion : 

<BKSP> 
<--

Move cur sor backward one charac te r .  I f  a 
i s  g iven , move bac kwa rds  count charac te r s .  
that you canno t move past the beg inning of 
cur rent line.  

Next Line - + ,  <RETURN> , j ,  <CONTROL-N> , and <LF> 

Syntax : + 
<RETURN> 

count 
Note 

the 

Function : Move cur sor down to the beg inning of the next 
l ine .  

Syntax : j 
<CONTROL-N> 
<LP> 
( down arrow) 

Function : Move cur sor down one line , remain ing in the same 
column . Note the differenc e between these 
command s  and the prec ed ing set of next line 
commands wh ich move to the beginning of the next 
line .  
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Previous Line - k ,  <CONTROL-P> , and -

Syntax : k 
<CONTROL-P> 
( up arrow) 

Function : Move cur sor up one line , rema in ing in the same 
column . I f  a count is g iven then the cur sor is 
moved up a number  of lines equal to the count.  

Syntax : 

Function : Move cur sor up to the beg inning of the prev ious 
l ine .  If  a count is g iven then the cur sor is 
moved up a numbe r  of lines equal to the count.  

Beg inning of  Line - 0 and A 

Syntax : 
0 

Function : Move cur sor to the beg inning of the current  
line .  Note that 0 always moves  the cur sor to 
the fir st charac te r of the current  line .  The 
c ircumflex ( A )  wor ks  somewhat diffe ren tly : it  
moves to the fir st characte r on  a line  that is  
no t a tab or  a spac e .  Th is is  u se ful when 
edit ing fi les that have a great deal of 
inden tat ion ,  such as prog ram texts . 

End of Line - $ 

Syntax : $ 

Function : Move cur sor to the end of the current  line .  
Note that th e cur sor re s ides on top of  the last 
charac te r on the line.  If a count is g iven , 
then the cur sor is moved forward count-1 lines 
to the end of the line . 

Goto Line - G 

Syntax : 

Function : 

[ l inenumber ] G  

Go to the beg inning of the line spec i fied by 
l inenumbe r . I f  no l inenumber is g iven , the 
cur sor moves  to the beg inning of the last line  
in the file . To find the line number of the 
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c ur rent line , use <CONTROL-G> . To turn on 
au tomatic line numbe r ing on your scre en , type : 

: se t  linenumber<RETURN> 

Column - I 
Syntax : [ column] I 
Func t ion : Move cur sor to the column in the current  line  

g iven by  column . I f  no col umn is g iven then the 
c ur sor is moved to the f i r st column in the 
current line.  

Word Forward - w and W 

Syntax : w 
w 

Function : Move cur sor forward to th e beg inning of the next 
word .  The lowe rcase w command searches for a 
word de fined as a str ing of alphanumer ic 
characte r s  separated by punc tuation or 
wh ite spac e  ( i . e . , tab , newline , or spac e 
charac te r s ) . The upperc ase W command searches  
for a word  defined as  a str ing of  non-wh i te space 
charac te r s .  

Back Word 

Syntax : 

b and B 

b 
B 

Function : Move cur sor backward to the beg inning of a wor d .  
The lowe rcase b command searches bac kwards for a 
word  defined as a str ing of alphanume r ic 
charac te r s  separa ted by punc tu ation or 
wh itespac e ( i . e . , tab , newline , or spac e 
charac te r s ) . The uppercase B command searches 
for a word  defined as a str ing of non-wh ite spac e  
charac te r s .  I f  the cur sor is already with in  a 
word ,  then it moves  bac kwards to the beg inning 
of  that word .  
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End - e and E 

Syntax : e 
E 

Func t ion : Move cur sor to the end of a word . Th e lowe rcase 
e command moves the cur sor to the last charac ter 
of a word , where a word  is defined as a str ing 
of  alphanumer ic charac te r s  separated by 
punctuation or wh itespac e  ( i . e . , tab , newline , 
or spac e charac te r s ) . The uppercase E moves the 
cur sor to the last charac te r of a word  where a 
word  is def ined as a str ing of non-wh ite spac e 
characte r s .  I f  the cur sor is already with in a 
word ,  then it moves to the end of  that word .  

Sentence - ( and 

Syntax : ( 
) 

Function : Move cur sor to the beg inning ( left parenthes is ) 
or end of a sen tence ( r ight paren thesis ) .  A 
sentence is defined as a sequence of charac te r s  
end ing with a per iod ( . ) ,  question mar k  ( ? ) , or 
exclamation mark  ( ! ) , followed by either  two 
spaces or a newline . A sen tenc e beg ins on the 
f i r st non-wh ite spac e charac te r following a 
preced ing sen tence .  Sen tences are also 
delimited by paragraph and sec t ion delimi te r s .  
See below. 

Paragraph - { and } 
Syntax : � 
Func tion : Move cur sor to th e beg inning ( { )  or end < } >  of a 

paragraph . A parag raph is defined with the 
paragraphs option.  By default , paragraphs are 
delimi ted by the nroff macros " . I P" ,  " . LP" , 
" . PP" , " . QP" , and " . bp " . Paragraphs also beg in 
a fter empty lines . 
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Section - [ [  and 1 1 

Syntax : ] 1 
[ [ 

Func tion : Move cur sor to the beg inning ( [ [ ) or end ( ] ] )  of 
a sec tion.  A sec t ion is defined with the 
sections opt ion.  By default , sec tions are 
delimi ted by the nroff mac ros " . NH" and " . SH" . 
Sec t ions also s tart  at formfeeds ( <CONTROL-L> ) 
and at lines beg inning with a brac e ( { ) . 

Match Del imiter - % 

Syntax : % 

Function : Move cur sor to a match ing delimi te r ,  where a 
delimiter  is a parenthesis , a bracket ,  or a 
brac e .  Th is is u se fu l  when match ing pair s of 
nested parenth ese s ,  brac kets , and brac es .  

Home - H 

Syntax : [offset1 B 

Function : Home cur sor to upper left cor ner of screen . Use 
th is command to quickly move to the top of the 
scre en . I f  an offset is g iven ,  then the cur sor 
i s  homed offset-1 number  of lines from the top 
of  the screen . Note that the command "dH" 
deletes all ' li nes from the current line to the 
top line shown on the screen . 

Middle Screen - M 

Syntax : M 

Function : Move cur sor to the beg inning of the screen ' s  
middle line . Use th is command to quickly move to 
the middle of the screen from e ither  the top or 
the bottom . Note that the command "dM"  delete s 
from the current line to the line spec i fied by 
the M command . 
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Lower Screen - L 

Syntax : [offset ] L  

Function : Move cur sor to the lowe st , line on the screen . 
Use th is command to quick ly move to the bottom 
of the screen . I f  an offset is g iven , then the 
cur sor is homed offset-1 number of lines f r om 
the bottom of the screen . No te that the command 
" dL" delete s  all lines from the current line to 
the bottom line  shown on the screen . 

Previous Context - ' '  and ' '  

Syntax : I I 

' character 
' 

' character 

Function : Move cur sor to previous context or to context 
marked with the • command . If  the s ingle quote 
or bac k  quote is doubled , then the cur sor is 
moved to prev ious context.  If a s ingle 
charac ter is g iven afte r e ither quote , then the 
cur sor is moved to the location of the spec ified 
mark as defined by the m command . Prev ious 
context is the location in the f i le of the last 
" non-re lat ive'' cur sor movemen t .  The s ingle 
quote ( ' ) syntax is used to move to the 
beg inning of the line repre sen ting the previous 
context .  The back quote ( ' ) syntax is used to 
move to the prev ious context within a line . 

6 . 5 . 2 The Screen Commands 

The screen commands are not cur sor movemen t commands and 
cannot be used in delete commands as the delimi te r s  of text  
obj ec ts .  However , the screen commands do move the cur sor 
and are use ful in pag ing or scrolli ng through a f i le .  These 
commands are descr ibed below : 

Page - <CONTROL-U> and <CONTROL-D> 

Syntax : [ s i ze ] <CONTROL-U> 
[ s i ze ] <CONTROL-D> 

Function : Scr oll screen up a half window ( <CONTROL-U > )  or 
down a half window ( <CONTROL- D> ) . I f  s i ze is 
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g iven , then the scroll is s i ze number of lines . 
Th is value is remembered for all late r scrolling 
commands .  

Scroll - <CONTROL-F> and <CONTROL-B> 

Syntax : <CONTROL-F> 
<CONTROL-B> 

Function : Page screen forward and bac kwa rds . Two lines of 
continu ity are kept between pages  i f  poss ible . 
A prec ed ing count g ives the number  of pages  to 
move forward or bac kwa rd s .  

Status - <CONTROL-G> 

Syntax : <BELL> 
<CONTROL-G> 

Func t ion : Pr int Vi status on status  line . Th is g ives you 
the name of the file you are ed it ing , whether it  
has been mod ified , th e current line number ,  the 
number of lines in the fi le ,  and the percen tage 
of the fi le ( in lines)  that  prec edes the cur sor . 

Zero Screen - z 

Syntax : 

Function : 

[ l inenumbe r ] z [ s i ze ] <RETURN> 
[ l inenumber ] z [ s i ze ] . 
[ l inenumber ] z [ s i ze ] -

Redraw the display with the current  line zeroed 
at the top , bottom , or middle of the scre en . I f  
you g ive a s i ze ,  then the numbe r  o f  lines 
d isplayed is--equal to s i ze .  I f  a prec ed ing 
l inenumber is g iven , then�e given line is 
zeroed at the top of the screen . I f  the last 
argumen t is  a <RETURN> , then the current  line  is 
zeroed at the top of the screen . If the last 
argumen t is a per iod ( . )  , ·then the current  line  
is  zeroed in the middle of the screen . I f  the 
last argumen t is  a minus s ign  ( - ) , then the 
current line is  zeroed at the bottom of the 
screen . 
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Redraw - <CONTROL-R> or <CONTROL-L> 

Syntax : 

Function : 

<CONTROL-R> 
<CONTROL-L> 

Redraw the screen . Use th is command to 
any system messages that  may scramble 
screen . These messages do not affec t the 
you are ed iting . 

erase 
your  
f i le 

6 . 5 . 3 Text Inser t ion 

The text inse r t ion command s  always plac e you in inse r t  mod e .  
Exit from inser t  mode i s  always done by pre ss ing <ESC > .  The 
following inse r t ion commands  are "pure " inse r t ion command s ,  
no text is deleted when you use them .  Th is d i ffe r s  from the 
text mod i ficat ion commands  -- chang e ,  replac e ,  and 
substitute -- wh ich delete and then inse rt text  in one 
operation . 

Insert - i and I 

Syntax : 

Function : 

i [ text ] <ESC> 
I [text] <ESC> 

Inse r t  text in ed it ing buffer .  The lowe rcase i 
command--places you in inse r t  mode .  Text is  
inse r ted before the charac te r beneat-h---the 
cur sor . To 1nse r t  a newline ,  j ust pre ss a 
< RETURN> . Exit inse r t  mode by typing the <ESC> 
key .  The uppercase I command plac es you in 
inse r t  mode , but beg ins tex t  inse r t ion at the 
beg inning of the cur ren t line , rather  than 
befor e the cur sor . 

Append - a and A 

Syntax : a [text] <ESC> 
A [text] <ESC> 

Func tion : Append text to ed it ing buffer . The lowe rcase a 
command wor ks  exactly li k e  the lowe rcase i 
command , except  that text  inse r t ion beg ins afte r 
th e cur sor and no t before .  Th is is the only way 
to add text to the end of a line . The upperc ase 
A command beg ins append ing text  at the end of 
the current line rath er than afte r the cur sor . 
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Open New Line - o and 0 

Syntax : 

Function : 

o [text ] <ESC> 
O [ text] <ESC> 

Open a new line and inse r t  text .  The lowe rcase 
o command opens a new line below the current 
l ine 1 uppercase 0 opens a new line above the 
current line . Afte r the new line has been 
opened , both these commands  wor k like  the I 
command . 

6 . 5 . 4 Text Delet ion 

Many of the text deletion command s u se the lette r "d " as an 
operator . Th is operator delete s text  obj ec ts delimi ted by 
the cur sor and a cur sor movemen t command . Deleted text  is 
always saved away in a buffe r .  The delete command s  are 
descr ibed below : 

Delete Character - x and X 

Syntax : x 
X 

Function : Delete a charac te r .  The lowe rcase x command 
deletes the charac te r beneath the cur sor . Wi th 
a preced ing count,  cnt charac te r s  are deleted to 
the left beg inning--with the charac te r beneath 
the cur sor . Th is is  the quick and easy way to 
delete a few charac te r s .  The uppercase X 
command delete s the charac te r just  before the 
cursor . With a prec ed ing count,  cnt charac te r s  
are deleted backward s ,  beg inning-- with the 
charac te r j ust  before the cur sor . 

Delete - d and D 

Syntax : .  dcursor-movement 
dd 
D 

Function : Delete text obj ec t .  The lowe rqase d command 
takes a cursor-movement as an argumen t .  I f  the 
cursor-movement is  an intra-line  command , then 
deletion takes plac e from the cur sor to the end 
of the text obj ec t  delimi ted by the cursor
movement . Deletion  forwa rd delete s  the 
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charac te r  beneath the cur sor J dele tion backwards 
does not .  If the cursor-movement is  a mult i
l ine command , then delet1on takes plac e from and 
inc luding the cur rent  line  to the text obj ec t  
delimited by the cursor-movement . 

The dd command deletes whole lines . The 
upperc ase D command delete s from and including 
the cur sor to the end of  the curren t line . 

Deleted text is automatically pushed on a s tack 
of buffe r s  numbered 1 through 9 .  The most 
recen tly deleted text i s  placed in a spec ial 
delete buffer  that is log ically buffer 0 .  Th is 
spec ial buffer  is th e default buff e r  for all 
delete , put , and yank command s .  The buffe r s  1 
through 9 can be accessed with the p and P 
( "put " )  command s u s ing the double quotat ion  mark  
( " )  to spec i fy the number of the buffe r .  For 
example 

" 4p 

puts th e contents of delete buff e r  number  4 in 
your edit ing buffe r j ust  below the current line . 
Note that the last deleted text is "put" by 
default and does no t need a prec ed ing buffer  
number . 

6 . 5 . 5  Text Mod i fication 

The text mod ificat ion command s  all involve the replac emen t 
of text with other  text .  Th is means that some text will 
nec essa r i ly be deleted . All text mod ificat ion command s  can 
be " undone "  with the u command , d iscussed below : 

Undo - u and 0 

Syntax : u 
0 

Function : Undo the last inse rt  or delete command . The 
lowe rc ase u command undoes  the last inse rt  or 
delete command . Th is means that afte r an 
inse r t ,  u deletes text J and afte r a delete , u 
inse rts text .  For the purposes of undo,  all 
text mod ificat ion commands  are cons idered 
inse r t ions . 
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The upperc ase u command restore s  the current  
l ine to its  state before i t  was ed ited , no 
matte r how many times the current  line has been 
ed ited s ince you moved to it . 

Repeat - • 

Syntax : 

Function : 

• 

Repeat the last inse rt  or delete command . A 
spec ial c ase exists  for repeating the p and P 
"put" commands .  When these commands  are 
prec eded by the name of a delete buffe r ,  then 
success ive u commands  pr int  out the conten ts of 
the delete buffer s .  

Change - c and C 

Syntax : ccursor -movement text<ESC> 
Ctext<ESC> 
cctext<ESC> 

Func tion : Change a text obj ec t  and replac e it with text . 
Text  is inse rted as with the i command . A 
dollar s ign  ( $ )  mar k s  the exten t of the chang e .  
The c command changes arbitrary text  obj ec ts 
delimi ted by the cur sor and a cursor-movement . 
The C and cc commands  affec t whole lines and are 
iden tical in func tion .  

Replace - r and R 

Syntax : rchar 
Rtext<ESC> 

Function : Ove r str ike charac te r or lin e  with char or text , 
re spec t ively . Use r to ove r str ike  s ingle 
characte r s  and R to ove r str ike  whole lines . 

Substitute - s and s 

Syntax : stext<ESC> 
Ste'i't<ESC> 

-

Function : Substitute current  charac ter or current  line 
with text . Use s to replac e a s ing le charac te r 
with new text .  Use S to replac e the cur ren t 
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line with new text .  I f  a prec ed ing count is  
g iven , then text substitutes  for count  number  of 
charac ter s  or lines depend ing on wh eth er the 
command is s or S ,  re spec tively . 

Filter - 1 

Syntax : ! cursor-movement cmd<RETURN> 

Function : Fi lte r the text objec t  delimi ted by the cur sor 
and the cursor-movement through the XENIX 
command , cmd . For example , the following 
command sor ts all lines between the cur sor and 
the bottom of the screen , substituting the 
des ignated lines with the sor ted lines : 

Join Lines - J 

Syntax : J 

! Lsor t  

Function : Join the curren t line with th e 
I f  a count is given ,  then 
j o ined . 

Shift - < and > 

Syntax : > [cursor-movement] 
< [cursor-movement ]  
> >  
< <  

following li ne.  
count lines are 

Function : Sh i ft text left ( > )  or r ight  ( < ) . Text  is 
sh ifted by the value of the opt ion shiftwidth,  
wh ich is normally set to e ight spac es .  Both the 
> and < commands sh i ft all lines in the text 
obj ec t  delimi ted by the current line and 
cursor-movement . Th e >> and << commands  affec t 
whole li nes . All ver s ions of the command can 
take a prec ed ing count that ac ts to mult iply the 
number of objec ts affec ted . 
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6 . 5 . 6 Text Movement 

The text movement command s  move text in and out of the named 
buffer s  "a"- " z "  and out of the delete buffe r s  1-9 . These 
commands  either  "yank " text out of the editing buffe r and 
into a named buffe r  or "put" text into the ed it ing buff e r  
from a named buffe r or a dele te buffer .  By default ,  tex t  is  
put  and yanked from the "unnamed buffe r " ,  wh ich is  also 
where the most recen tly deleted text is placed . Thu s  i t  is 
quite reasonable to delete text ,  move your cur sor to the 
location where you want the deleted text plac ed , and then 
put the text  back into the ed it ing buffer  at th is new 
location with the p or P command . 

The named buffers  are most  useful for keeping track of 
several chunks of text  that you want  to k eep on hand for 
later access , movemen t ,  or re arrang emen t .  These buffe r s  are 
named with the letters  " a "  thr ough " z " .  To re fe r  to one of 
these buffers  ( or one of the numbered delete buffers )  in  a 
command such as a put , y�nk , or dele te command , use a 
quotation mar k .  For example , to yank a line into the buffe r 
named a ,  type : 

"ayy 

To put th is text  back into the f i le ,  type : 

" ap 

If  you delete text into the buffer  named A r a ther  than a ,  
then text  i s  appended to the buffer .  

Note that the contents of the named buffers  are not 
destroyed when you sw i tch f i le s .  Therefor e , you can delete 
or yank text  into a buffer ,  sw itch file s ,  and then do a put . 
Beware , buffer contents are destroyed when you exit  the 
ed itor , so be care ful . 

Put - p and P 

Syntax : [ • alphanumeric ] p 
[ •alphanume r ic] P 

Function : Put text  from a buffer  into the ed it ing buff e r .  
I f  no buffer name is spec i fied , then text i s  put 
from the unnamed buffer .  The lowe rcase p 
command puts text either below the current  line 
or after  the cur sor , depend ing on whether the 
buffer  contains a par t ial  line or not .  The 
uppercase P command puts text  either above the 
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current line or befor e  
depend ing o n  whether  the 
par tial line or not .  

Yank - y and Y 

Syntax : [ " lette r ] ycursor-movement 
[ "letter ] yy 
[ " letter ] Y  

Vi 

the cur sor , again 
buffe r conta ins a 

Function : Copy text in the edi t ing buffer  to a named 
buffer .  If  no buff e r  name is spec i fied , then 
text is yanked in to th e unnamed buffer .  I f  an 
uppercase letter is u sed , then text is appended 
to the buffe r and doe s no t ove rw r ite and destroy 
the previous contents . 

The Y and yy commands  yank lines . 

6 . 5 . 7  Search ing 

The search commands  search e ith er forward or bac kwards in 
the edi t ing buffer for a reg ular express ion .  For more  
information about regular express ions , see Sec t ion 6 . 8  
" Regular Expre ss ions " . 

Search - I and ? 

Syntax : / [ str ing] /<RETURN> 
? [str ing] ?<RETURN> 

Function : Search forward (/) or bac kward ( ? )  for str ing .  
A str ing is ac tually a regular expre ss ion as 
defined in Sec t ion 6 . 8 " Regular Expre ss ions . "  
The tra i ling delimi ter  is no t required . See 
also the ignorecase and magic  options . 

Next Str ing - n and N 

Syntax : n 
N 

Function : Repeat the last se arch command . The n command 
repeats the search in the same direc tion as the 
last search command . The N command repeats the 
se arch in the oppos ite direc t ion of the last 
search command . 
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Find Character - f and F 

Syntax : fchar 
Fchar 
. 
I 

, 

Func t ion : Find charac ter on cur rent line . The lowe rc ase f 
se arch es forward on the line � the upperc ase F 
search es backward s .  The semi -colon ( � )  repeats 
the last charac te r search . The comma , ( , )  
rever ses  the direc t ion of the se arch . 

To Character - t and T 

Syntax : tchar 
Tchar 
. 
I 

, 

Func tion : Move cur sor up to but not on char . The semi
colon ( 1 )  repeats the last charac te r search . 
The comma , ( , )  reverses  the direc t ion of the 
se arch . 

Mar k  - m 

Syntax : mletter 

Function : Mar k  plac e in fi le with a lowe rc ase letter . You 
c an move to a mark  us ing the " to mar k "  commands  
descr ibed below . I t  is  often use ful to cre ate a 
mark , move the cur sor , and then delete from the 
cur sor to the ma rk with the following command : 
" d ' letter " . 

To Mar k  - • and ' 

Syntax : ' letter 
' letter 

Function : Move to letter . These commands  let you move to 
the location of a mark . Ma rks  a re deno ted by 
s ing le lowe rc ase alphabetic charac te r s .  Before 
you can move to a mark , it  must fir st have been 
created with th e m command . The bac k  quote ( ' )  
moves you to the exact location of the mark  
with in a line ; the  forwa rd quote ( ' )  moves  you 
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to the beg inning of the li'ne conta ining the 
mark .  Note that these commands  a re also legal 
cursor movemen t command s .  

6 . 5 . 8  Exi t  and Escape Commands 

There are several commands  that are used to escape from Vi 
command mode and to exit the ed itor . These are descr ibed 
below : 

Ex Escape - : 

Syntax : 

Function : 

. 

. 

Enter Ex escape mode to exec ute an Ex command . 
The colon appear s on the statu s  line as a prompt 
for an Ex command . You then can en te r an Ex 
command line te rminated by e ither a <RETURN> or 
an <ESC > and the Ex command will execute . You 
then wi ll be prompted to press  <RETURN> to 
retu rn to Vi command mode .  Dur ing the input of 
the Ex command line or dur ing exec ution of the 
Ex command you may pre ss < INTERRUPT>  to abor t 
what you are doing and re turn to Vi command 
mod e .  

Exit Editor - z z  

Syntax : ZZ 

Function : Exit Vi and wr ite ou t the f i le if any changes 
have been made . Th is re turns  you to the shell 
from wh ich you invoked Vi . 

Quit to Ex - Q 

Syntax : Q 

Function : Enter the Ex ed itor . Wh en you do th is , you wi ll 
s t i ll be ed it ing the same fi le .  You can re turn 
to Vi by typing th e "vi "  command from Ex. 
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6 • 6 Ex Commands 

Typing the colon ( : )  escape command when in command mod e ,  
produces a colon prompt on the statu s  line . Th is prompt is 
for a command avai lable in the line-or iented ed itor , Ex. In  
general ,  Ex  commands  le t you wr ite out or re ad in  f i le s ,  
escape to the shell , or switch ed it ing f i les . 

Many of these commands  perform ac tions that affec t the 
" cur rent"  f i le by default . The current  f i le is normally the 
f i le that you named when you invok ed Vi , although the 
cur rent f i le can be changed with the " f i le "  command , f ,  or 
with the "next"  command , n .  In  most respec ts ,  these 
commands are iden tical to s imi lar command s  for the ed itor , 
ed . All such Ex commands are te rmi nated by e ither a 
< RETURN> or an <ESC > . We shall use a <RETURN> in  our 
examples .  Command entry is te rminated by typing an 
< INTERRUPT> . 

6 . 6 . 1  Command Structure 

Most Ex command names are Enq lish words , and init ial 
pre fixes of the words are acc eptable abbreviations . In 
descr iptions , only the abbreviation is d iscussed , s ince th is 
is the most frequen tly used form of the command . The 
ambiguity of abbrev iations is  resolved in favor of the mor e 
commonly used commands .  As an example , the command 
substitu te can be abbrev iated s wh i le the shor te st avai lable 
abbreviation for the set command is se . 

Most commands  accept  pre fix addresses spec i fy ing the lines 
in the file that they are to effec t .  A number of command s  
also may tak e  a tra i ling count spec i fy ing the number  of 
lines to be involved in the command . ·counts are rounded 
down if nec essary . Thu s ,  the command " lOp"  will pr int the 
tenth li ne in the buffe r wh i le "move 5" w i ll move the 
cur rent line afte r line 5 .  

Some commands tak e  other  information or paramete r s ,  stated 
after the command name . Examples might be opt ion names in a 
set command , such as "set  number " ,  a fi lename in an ed it 
command , a regular express ion in a subst itute command , or a 
target address for a copy command , such as 

1 , 5 copy 25 

Also , a number  of commands  h ave two dis t inct var iants . The 
var iant form of the command is invoked by plac ing an 
exclamat ion mar k  ( ! )  immediate ly afte r the command name . 
Some of the default var iants may be contr olled by opt ions � 
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in th is c ase , th e exclamation mark  turns off the meaning of 
the default . 

I n  add it ion,  many commands tak e  flag s ,  including the 
charac ter s  n # " , npn  and n1  n .  A "pn  or  n 1  n must be prec eded 
by a blank or tab .  In th is c ase , the command abbrev iated by 
these charac ter s  is exec uted afte r th e command complete s .  
Since Ex normally pr in ts the new current line  afte r each 
chang e ,  p is ra re ly nec essary . Any numbe r  of plus ( + )  or 
minus ( - )  charac ter s  may also be g iven with these flag s .  I f  
they appear , the spec i fied offset i s  appli ed to the current 
line value before the pr in ting command is exec uted . 

Most commands that change the conten ts of the ed itor buffe r 
g ive feedbac k  i f  the scope of th e change exceeds a threshold 
g iven by the repor t option.  Th is feedbac k  helps to detec t 
undesirably large changes so that th ey may be quickly and 
eas i ly rever sed with the undo command . Afte r command s  with 
global effec t ,  you wi ll be informed i f  the net change in the 
number of lines in  th e buff e r  dur ing th is command exceeds 
th is threshold . 

6 . 6 . 2 Command Address ing 

The following spec ifies  the line addre ss ing syntax for Ex 
commands : 

n 

$ 

+n or -n 

/pat/ or ?pat? 

The cur rent line . Most commands leave 
the current line as the last li ne wh ich 
they affec t .  The defau lt addre ss for 
most commands is the current line , thus  
" . "  is rarely used alone as an  address . 

The n th line 
lines being 
1 .  

in the ed itor ' s  buffe r ,  
numbered sequen tially from 

The last line in the buffe r .  

An abbreviation for " 1 , $ " , the en tire 
buffe r .  

An offset ,  n relative to the 
buffer  line . The forms n . +3 "  
" +++" are all equivalen t .  
current  line is line 10 0 
address line 10 3 .  

current  
n+3n  and 
I f  the 

they all 

Scan forward and bac kward re spec t ively 
for a line conta ining pat , a regular 
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express ion .  The sc ans normally wrap 
around the end of the buffe r .  I f  all 
that is des ired is to pr int  the next 
line conta in ing pat , then the tra i li ng 
slash (/) or question mark  ( ? )  may be 
omitted . If pat is omitted or 
explicitly empty , then the str ing 
match ing the last  spec ified regular 
expre ss ion is loc ated . The forms 
" /< RETURN> "  and " ?< RETURN>"  scan us ing 
the last named regular expre ss ion .  Afte r 
a subst itute , "I /<RETURN>" and 
" ??<RETURN>" would scan us ing that 
subst itute ' s  regular express ion .  

Before each non-relative mo tion of the 
cur rent line dot ( . ) ,  the prev ious 
cur rent  line is mar ked with a label , 
subsequently re fe rred to with two s ingle 
quote s ( ' ' ) . Th is makes  it  easy to 
refe r  or re tur n  to th is prev ious 
context .  Marks  are established with the 
Vi m command , us ing a s ing le lowe rc ase 
lette r as th e name of th e mar k .  Mar k ed 
lines are late r referred to with the 
no tation 

' x . 

where x is the name of a mar k . 

Addresses to commands  cons ist  of a se r ie s  of addre ss ing 
pr imi t ives , separated by a colon ( , )  or a semicolon ( � ) . 
Such address  li s ts are evaluated left to r ight .  When 
addresses are separated by a semicolon ( � )  tqe cur rent line 
( . )  is set to the value of the prev ious address ing 
expre ss ion before the next address is inte rpre ted . I f  more 
addre sses are g iven than the command require s ,  then all but 
the last  one or two are ignored . If the command takes  two 
addresses , the fi r st addre ssed line must  precede the second 
in the buffer .  Nu ll address spec ifications are permi t ted in 
a lis t  of addresse s ,  the default in th is c ase is the cur rent  
line " · " �  thu s  " , 10 0 "  is  equivalen t to " . , 10 0 " . It  is  an  
error to g ive a pre fix  addre ss to a command wh ich expec ts 
none . 
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6 . 6 . 3 Command Format 

The following is the format for all Ex command s :  

[ address ] [ command] [ ! ]  [parameters ]  [count]  [flags ] 

All parts are opt ional depend ing on the par t icular command 
and its options . Command descr ipt ions follow. 

6 . 6 . 4  Argument List Commands 

The argumen t lis t  command s  allow you to e as i ly wor k  on a set 
of f iles . Th is  is done by remember ing the list  of f i lenames 
that are spec i fied when you invoke  Vi . The args command 
lets you examine th is  l i s t  of f i lenames . The file command 
g ives you informat ion about the current f i le .  The n ( next )  
command lets you edit  the next f i le in  the argumen t lis t  or 
change the lis t .  And the rewind command le ts you re star t  
ed iting the f i les  in the lis t .  All of these commands  are 
descr ibed below : 

args 

f 

f f ile 

n 

n ! 

The membe r s  of the argumen t lis t  are pr inted ,  with 
the cur rent argumen t delimi ted by brac k ets . For 
example , a list  might look l ike  th is : 

f i lel f i le2 [ f i le3 ] f i le4 f i leS 

Here , the current f i le is  f ile3 . 

Pr ints the current fi lename , whether  it  has been 
mod i fied s ince th e last wr ite command , whether it 
is readonly , the current line , the number of lines 
in the buffer ,  and the percen tage of the way 
thr ough the buffer of the current l ine .  In  the 
rare case that the cur rent f i le is " [Not ed ited ] " 
th is is  noted also ; in th is c ase you have to use 
the form "w l "  to wr i te to the file , s ince the 
ed itor is not sure that a w command will no t 
destr oy a f i le unrelated to the cur rent conten ts 
of the buffer .  

The current f i lename is changed to f ile which is 
cons idered " [Not ed ited] " .  

--

The next f i le from the command line argumen t  l ist  
is  ed ited . 

The var iant suppre sses warning s  about the 
mod ifications to the buffer no t hav ing been 
wr itten ou t ,' discard ing ir re tr ievably any changes  

6-38  



Vi Vi 

wh ich may have been made . 

n [ +command] f ilel ist  
The spec i fied f ilelist  is  expanded and the 
re sult ing l ist  replac es the cur rent arg umen t lis t :  
the fir st f i le in the new lis t  is  then edited . I f  
command is g iven ( it must conta in no spaces ) , then 
i t  is exec uted afte r ed it ing the fir st such fi le .  

rew The argument lis t  is rewound , and the fir st f i le 
in  the lis t  is ed ited . 

rew l Rewinds the arg umen t lis t  discard ing any changes 
made to the current buffer .  

6 . 6 . 5 Edi t  Commands 

To edit  a f ile oth er than the one you are cur ren tly edit ing , 
you wi ll o ften use one of the var iations of the e command . 

In the following d iscuss ions , no te that the name of the 
cur rent f i le is always remembered by Vi and is spec i f ied by 
a percen t  s ign ( % ) . The name of the previous f i le in the 
ed iting buffer is spec i fied by a numbe r  s ign ( # ) . Thus ,  to 
edit the last f i le in the edit ing buffe r ,  you could type : 

: e  # 

The edit  command s  are descr ibed below : 

e file  Used to beg in an  ed iting sess ion on  a new f i le .  
The ed itor f i r st checks  to see if the buffer has 
been mod i fied s ince the last w command was i s sued . 
I f  it  has been , a warning is is sued and the 
command is abor ted .  The command o th erw ise delete s  
the ent ire contents o f  the ed itor buffe r ,  makes 
the named f i le the current  f i le and pr ints the new 
f i lename . Afte r ensur ing that th is f i le is 
sens ible , ( i . e . , that i t  is no t a binary f i le , 
directory , or a dev ice) , the ed itor re ads the fi le 
into its  buffer .  I f  the re ad of the f i le 
completes without error , the number  of li nes and 
character s  re ad is pr inted on the status li ne . I f  
there we re any non-ASC I I  charac te r s  i n  the f i le 
they are str ipped of their  non-ASCI I  h ig h  bits , 
and any null charac te r s  in the file are discarded . 
I f  none of these error s  occur red , the f i le is 
cons idered ed ited . If the last line of the input 
f i le is mis s ing the tra i li ng newline charac te r ,  it  
will be supplied and a complaint wi ll be is sued . 
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e !  f ile 

e +n f ile 

Vi 

The current line is init ially the f i r st line  of 
the fi le .  

The var iant form suppre sses the compla int about 
mod ificat ions hav ing been made and no t wr itten 
from the ed itor buffe r ,  thus discard ing all 
changes wh ich have been made before ed it ing the 
new fi le .  

Cau ses  the ed itor to beg in edit ing at line  n 
rather  than at the fir st line . The argumen t n may 
also be an ed itor command conta in ing no spac es ;  
for example , " +/pat " .  

<CONTROL-A> Th is is a shor t-hand equivalen t for 
" : e #<RETURN>" ,  wh ich returns to the prev ious 
pos it ion in the last edited f i le . I f  you do no t 
want to write th e f i le you should use 
" : e !  #<RETURN>" instead .  

6 . 6 . 6 Wr ite Commands 

The wr ite commands  let you wr ite out all or par t  of your 
edit ing buffer  to e ith er th e cur rent f i le or to some other  
f i le .  These commands  are descr ibed below : 

w file  Wr ites changes made back  to f ile , pr in ting th e 
number of lines and charac te r s  written . Normally , 
f ile is omitted and the text goes  bac k  where i t  
came from .  I f  a f ile is spec i fied , th en text will 
be wr itten to that f i le .  The ed itor wr ite s  to a 
f i le only i f  it  is  th� current  file and is ed ited , 
or i f  the file does no t exis t .  Otherwise , you 
must g ive th e var iant form w !  to for ce  the wr ite . 
I f  the file does not exist  it  is cre ated . The 
current f i lename is changed only i f  there is no 
current f i lename ; the cur ren t line  is never  
changed . 

I f  an error occur s wh i le w r i t ing the cur ren t and 
edi ted fi le , the edi tor cons ide r s  that there has 
been "No wr ite s ince last change "  even i f  the 
buffer  had no t previously been mod i fied . 

w>> f ile Appends the buffer  conten ts at the end of an 
ex is t ing fi le . Previous f i le conten ts are no t 
destroyed . 
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w !  name OVerr ides 
command , 
permi ts . 

Vi 

the chec k ing of the normal wr i te 
and wr ite s to any f i le wh ich the system 

w ! command 
Wr ites the spec ified lines into command . No te the 
d i fference  between w l  wh ich overr ides chec k s  and 
w I wh ich wr ite s  to a command . The output of 
th is command is displayed on the screen and not 
inse r ted in the ed iting buffe r .  

6 . 6 . 7 Read Commands 

The re ad commands  let you re ad text into your ed it ing buffe r  
a t  any loc ation you spec i fy .  The text you re ad in must be 
at least one line  long , and can be either  a fi le or the 
output from a command . 

r f ile Places a copy of the text of the g iven f i le in the 
ed it ing buffe r afte r the spec i fied line .  I f  no 
f i le is g iven then the cur rent fi lename is used . 
The cur rent f i lename is no t changed unless there 
is  none , in wh ich case the fi le becomes the 
c urrent name . I f  the f i le buffer  is empty and 
there is no current name then th is is tre ated as 
an e command . 

Address 0 is legal for th is command and c au se s  the 
f i le to be re ad at th e beg inning of the buffe r .  
Statis t ics  are g iven as for the e command when the 
r success fully te rminate s .  Afte r an r the current  
l ine is the last line read. 

r ! command 
Reads the output of command in to the buffer  afte r 
the spec i fied line . A blank or tab before the 
exclamat ion mark  ( ! )  is mandatory .  

6 . 6 . 8  Qu i t  Commands 

There are several ways to exit Vi . Some abor t the edit i ng 
sess ion , some wr ite out the ed it ing buffer  before exit ing , 
and some warn you if you dec ide to exit withou t  wr i t ing out 
the buffe r .  All of these ways of exit ing are desc r ibed 
below : 

q Cau ses Vi to terminate . No automat ic wr i te of the 
ed itor buffer  to a f i le is  per formed . Howeve r ,  Vi 
issues a warning messag e  if the f i le has changed 
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q l  

Vi 

s ince the last w command was is sued , and does not 
quit . Vi will also issue a diagnostic  if  the re 
a re mor e fi les in th e arg umen t lis t  left to ed i t .  
Normally , you wi ll wish to save your changes , and 
you should give a w command . I f  you wish to 
d iscard them , use the " q ! " command var iant . 

Qu its  from th e editor , discard ing changes to the 
buffer  without compla int .  

wq name Like a w and then a q command . 

wq ! � Th is var iant over r ides chec k ing on the sen s ibi li ty 
of the w command , as does  "w ! "  

x name If any changes have been made and no t wr itten , 
wr ites the buffer  ou t and then quits . Otherw ise , 
i t  j ust quits .  

6 . 6 . 9  Global and Substitute Commands 

The global and subst itute commands  allow you 
complex changes to a fi le in a s ingle command . 
to use these commands  is a must for the ser ious 
See also Sec t ion 6 . 8 ,  " Regular Expre ss ions . "  

to per form 
Learning how 
use r of Vi . 

g/pat/cmds 
Th e g command has 
f i r st phase , each 
buffer  is marked . 
exec uted with dot 
line . 

two dis t inct phases .  In the 
line match ing � in  the ed it ing 
Next ,  the g iven command lis t  is 

( . ) in itially set to each marked 

The command li s t  cons ists of the rema ining 
commands  on the cur rent input line and may 
continue to multiple lines by end ing all but the 
last such li ne with a bac k slash (\ ) . Th is 
mult iple-li ne option wi ll no t wor k from with in Vi , 
you must switch to Ex to do it . I f  cmds ( or the 
trailing slash (/)  delimi te r )  is omi tted ,  then 
each line match ing pat is pr inted . 

The g command itself may not appear in cmds . The 
options autopr int and autoindent are inh ibited 
dur ing a global command and the value of the 
repor t  opt ion i s  tempora r i ly infinite , i n  
deference to a report for the ent ire  global . 
Finally , the context mark  ( '  or ' )  is set to the 
value of dot ( . ) before the global command beg ins 
and is not changed dur ing a global command . 
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The following list  of global command s ,  most  of 
them subst itutions , cover s  the most frequen t u se s  
of the global command . These examples are we ll 
wor th studying . 

g/sl/p Th is command s imply pr ints all lines 
that conta in the str ing " s l 11 •  

g/sl/s//s2/ 
Th is command subst itute s  the f i r s t  
occur rence o f  " s l 11 o n  all lines that  
conta in it  with the str ing " s2 " . 

g/sl/s//s2/g 
Th is command substitute s  all occurrences 
of " sl 11 w ith the str ing 11 S 2 11 • This 
includes  mult iple occur rences of " sl 11 on 
a line . 

g/sl/s//s2/gp 
Th is command wor k s  
prec ed ing example , 
add it ion,  all changed 
on th e screen . 

the same 
except  

lines are 

as the 
that  in 

pr inted 

g/sl/s//s2/g c  
Th is command ask s  you to confirm that  
you want  to mak e  each substitution of 
the str ing " sl "  w ith the str ing " s2 11 •  
I f  you type a "y"  then the substitution 
is  made , otherw ise it is  no t .  

g/s0/s/sl/s2/g 

g l /pat/cmds 

Th is command 
contain the 
those lines 
occurrences 
" s2 " . 

marks  all those lines that 
str ing 11 sO  11 ; and then for 

only , it  substitute s  all 
of the str ing " s l 11 w ith 

This var iant form of � runs cmds at each line no t 
match ing pat . 

s/�repljoptions 
On each spec ified line ,  the fir st instanc e  of 
pattern pat is replaced by replac emen t  patte rn 
repl . I f  the global ind ic ator opt ion charac te r 
"g 11 appear s ,  then all instanc es are substitu ted .  
I f  the  conf i rm ind icat ion characte r 11c "  appear s ,  
then befor e each substitu t ion the line to be 
subst ituted is pr inted on the screen with the 
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str ing to be substituted marked with circumflex 
( "' ) charac te r s .  By typing a "y" , you cau se the 
subst itution to be per formed ; any o th er input 
cau ses  no change to tak e  plac e .  Afte r an s 
command the cur rent line is the last line  
subst ituted . 

A synonym for the. global command var iant g ! , 
runn ing the spec ified cmds on each line wh ich does 
no t match pat . 

6 . 6 . 10 Text Movement Commands 

The text movemen t commands are largely supe r seded by 
commands  available in Vi command mod e .  However , the 
following two commands  are st ill qu ite use ful . 

co addr flags 
A copy of the spec i fied lines is  plac ed afte r 
addr , wh ich may be " 0 " . The current  line " . " 
addre sses the last line of the copy . 

[ r ange ] maddr 
The m command moves the spec i fied lines spec i fied 
by range to be afte r addr . For example , "m+" 
swaps the cur ren t line and the following line , 
s ince the default range  is j ust the current  line . 
The fir st of the moved lines becomes the current  
line (dot) . 

6 . 6 . 11 Shell  Escape Commands 

You wi ll often want to escape from, the ed itor to exec ute 
normal XEN IX commands .  You may also want to change your 
wor k ing directory so that your edit ing can be done with 
respec t to a di ffe ren t wor k ing directory.  These operations 
are descr ibed below : 

cd directory 
The spec ified directory becomes the current  
directory . If  no direc tory is  spec ified , the 
current value of the home opt ion is used as the 
target directory . Afte r a cd the cur rent  f ile is 
no t cons idered to have been ed ited so that wr ite 
restr ictions on pre-exis t ing f iles still apply . 

sh A new shell is created . You may invoke as many 
commands  as you li ke  in th is shell . To re turn to 
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Vi , you must type a <CONTROL- D> to te rminate the 
shell . 

! command The rema inder  of the line afte r the " ! " charac te r 
i s  sen t to a shell to be executed . With in the 
text of command the charac te r s  " % "  and " # "  are 
expanded as the fi lenames of th e cur rent  f i le and 
the last ed ited file and the charac te r " ! " is 
replac ed with the text of the prev iou s command . 
Thu s ,  in part icula r ,  " ! ! " repeats the last such 
sh ell esc ape . I f  any such expans ion is per formed , 
the expanded line is echoed .  The cur rent  line is 
unchanged by th is command . 

the buffe r 
the ed i t ing 
before the 

I f  there has been " [No wr ite ] " of 
conten ts s ince the last change to 
buffer ,  then a diagnostic is pr inted 
command is exec uted as a wa rning . 
exclamat ion ( ! ) is pr inted when the 
complete s .  

A s ingle 
command 

6 . 6 . 1 2 Other Commands  

The following 
miscellaneous 
categor ies : 

command descr ipt ions expla in how to use 
Ex commands  that do not fit  into the above 

nu 

preserve 

= 

Pr ints each spec if ied line prec eded by its buffer  
line number .  The  cur rent line is left  at  the last 
l ine pr inted . To get automatic line numbe r ing of 
l ines in the buffe r ,  set the number option.  

The cur rent ed itor buffe r is saved as thoug h the 
system had j ust crash ed .  Th is command is for use 
only in eme rgenc ies when a w command has re sulted 
in an error and you don ' t  know how to save your 
wor k .  

Pr ints the line number  of the addre ssed line . The 
current line is unchanged . 

recover f i le 
�cover s f ile from the system save are a .  The 

system saves a copy of the ed it ing buffer  only if  
you have made changes to the fi le ,  the system 
crashes , or you exec ute a preserve command . 
Except when you use preserve you wi ll be no tif ied 
by mai l  when a file is saved . 
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set argument 

tag label 

Wi th no argumen ts , set pr ints those opt ions whose 
values have been changed from th eir  defau lt s ;  Wi th 
the argumen t all it  pr ints all of the option 
values . 

---

Giving an option name followed by a question mark  
( ? )  cau ses  the cur rent value of that opt ion to be  
printed . The " ?" is  unnec essary unless the opt ion 
is  Boolean valued . Switch opt ions are given 
values either  by th e form "se t option " to turn  
them on  or " se t  ooption" to turn  them off ; s tr ing 
and nume r ic options are ass igned via the form "set  
opt ion=value " . 

Mor e  than one paramete r  may be given to set ; they 
are in te rpre ted left to r ig ht . for mor e 
informat ion ,  see Section 6 . 7 ,  " Star t-Up Fi les and 
Options . "  

The focus of edit ing sw itch es to th e location of 
label . I f  Vi has to , it  will sw itch to a 
different  f ile in th e cur rent direc tory to f ind 
label . If  you have mod i fied the cur rent f ile 
before g iving a tag command , you must fir st wr ite 
it  out .  I f  you give ano ther  tag command with no 
argumen t ,  then the prev iou s label is used . 

Simi larly ,  if  you type only a <CONTROL- ] > ,  Vi 
se arches for th e word immediate ly afte r the cur sor 
as a tag . Th is is equivalent to typing " : ta" , 
th is word ,  and then a <RETURN> . 

The tags f ile is normally cre ated by a pr ogram 
such as ctag s , and cons is ts of a numbe r  of lines 
with three fields separa ted by blanks or tabs . The 
f i r st field gives the name of the tag , the second 
the name of th e file where the tag re s ides , and 
th e th ird g ives an addre ss ing form wh ich can be 
used by the ed itor to find the tag . This field is 
usually a contextual sc an us ing 

/pat/ 

to be immune to minor changes in 
scans are always performed as 
option was se t .  The tag names in 
must be sor ted alphabet ically . 
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6 . 7 Star t-Up Files and Opt ions 

There are a number of options th at c an be se t to affec t  the 
Vi env ir onmen t .  These can be se t with the Ex set command 
e ither wh ile ed it ing or immediate ly afte r Vi is invoked in 
the Vi star t-up f i le ,  . exrc .  

The fir st th ing that must be done , however , befor e you can 
use Vi , is to set  the terminal type so that Vi under stands  
how to talk to the par t icular te rminal you a re us ing . Th is 
is the subjec t  of the next subsec t ion.  

6 . 7 . 1  Setting the Terminal Type 

To run Vi , the shell var iable TERM must be defined and 
expor ted to your shell env ironmen t .  How you do th is depend s 
on wh ich shell you are us ing . You can usually dete rmine 
wh ich shell you are us ing by examin ing the prompt charac te r .  
The normal shell prompts witn a dollar s ign ( $ ) : the C shell 
prompts with a percent s ign ( % ) . 

Once you have dete rmined wh ich shell you are us ing , you need 
to find the name of your te rminal type . For these example s ,  
we will suppose that you are us ing a n  HP 26 21 te rminal . I n  
the file /etc/termcap is a descr ipt ion of the capab i li t ie s  
o f  this te rminal . Each te rminal capab i li ty descr ipt ion has 
a unique name that cor re sponds  to the type of a te rmi nal 
suppor ted by Vi . For the HP 2621 , th is 11te rmc ap 11 name is  
II 2621 II o 

6 . 7 . 1 . 1  The Normal Shell 
To se t your te rminal type to 2 6 21 you would plac e the 
following commands in the file . prof ile : 

TERM=26 21 
expor t TERM 

There are var ious ways of hav ing th is dynamically or semi
automatically done when you log in . Suppose you usually 
d ial in on a 2 621 . You want  to tell th is to the mach ine , 
but sti ll have it  wor k when you use a ano ther hardwired 
te rminal . One way is to plac e  the following sequence of 
commands  

tse t  -s -d 2 6 21 > tset$$  
• tset$$  
rm tset$$  

i n  your . prof ile file . The above line says that i f  you are 

6- 47 



Vi Vi 

d ialing in you are on a 2 621 , but i f  you are on a hardwired 
terminal it figures ou t your te rminal type from an on-line 
lis t .  For the above sequence of commands  to wor k ,  be sure 
that in your . profi le f ile you have f i r st set your PATH 
var iable so that it  inc ludes the cur rent direc tory 

6 . 7 . 1 . 2  The C Shell 
To se t your terminal type to 2621  for the c shell , you would 
plac e  the following commands  in the f ile . login : 

se tenv TERM 2621 

To spec ify your terminal type dynamically wh en you log in , 
you could use a procedu re parallel to that discussed above 
for the normal shell : 

tset -s -d 2 621 > tset$$  
source tse t$$  
rm  tse t$$  

Plac e  these commands in the fi le . logi n .  

6 . 7 . 2 The . exrc File 

Each time Vi is invoked , it re ads commands  from the f ile 
named . exrc in your home direc tory . Th is f i le normally se ts 
the use�pre fe rred options so that th is need no t be done 
each time Vi is invoked . A sample . exrc f ile follows : 

se t number 
set wrapmarg in=20 
se t error bells 
se t ignorecase 
set  au to indent 

Each of the above options is descr ibed in more deta i l  below. 

6 . 7 . 3 Opt ions 

There are only two k inds of options : sw itch opt ions and 
str ing options . A sw itch opt ion is eith er on or off . A 
sw itch is turned off by pre fixing th e word no to the name of 
the sw itch with in a set command . Str ing options are str ings 
of charac te r s  that are ass igned values with the syntax 
option=str ing .  Mult iple options may be spec i fied o n  a line . 
Vi options are lis ted below : 
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autoindent ,  ai  default : noa i 
Can be used to ease th e preparation of struc tured 
prog ram text.  For each line cre ated by an append , 
chang e ,  inse r t ,  open , or substitute opera tion, Vi 
looks at the prec ed ing line to dete rmine and 
inse r t  an appropr iate amount of inden tation.  To 
bac k  the cur sor up to the prec eding tab stop one 
c an pre ss <CONTROL- D> . The tab stops going 
bac kwards are defined at mult iples of the 
shiftwidth option. You canno t backspac e  ove r  the 
inden t ,  except by typing a <CONTROL- D> . 

Spec ially processed in th is mode is a line with no 
charac te r s  added to it , wh ich turns into a 
completely blank line ( th e  wh ite spac e prov ided 
for the autoindent is  disc arded . ) Also spec ially 
processed in th is mode are lines beg inning with an 
up-arrow ( A )  and immediate ly followed by a 
<CONTROL- D> . Th is cau ses  the input to be 
repos it ioned at the beg inning of the li ne , but 
reta ins the prev iou s inden t for the next line .  
Simi lar ly ,  a " 0 "  followed by a <CONTROL- D> 
repos it ions the cur sor at the beg inning but 
without re tain ing the prev ious inden t .  Autoindent 
doesn ' t  happen in global command s .  

autopr int ap defau lt : ap 
Cau ses the cur rent line to be pr inted afte r each 
Ex copy , move,  or substitute command . Th is has 
th e same effec t  as supplying a tra i ling "p"  to 
each such command . Autopr int is suppre ssed in 
globals , and only applies  to the last of many 
commands on a line . 

autowr ite , aw default : noaw 
Cau se s  the contents of the buffer to be written to 
the current f i le if you have mod i fied it and give 
an next , rewind , tag , or ! command , or a 
<CONTROL- A> ( switch fi les )  or <CONTROL- ] >  ( tag go 
to ) command . 

beautify ,  bf default : nobeau tify 
Cau ses all contr ol charac te r s  e�cept  tab , new line 
and form-feed to be discarded from the input . A 
compla int is reg is te red th e fi r st t ime a bac kspac e  
charac te r i s  disc arded . Beauti fy does  no t apply 
to command input . 

direc tory,  dir  default : dir =/tmp 
Spec ifies  the directory in 
ed it ing buffe r f i le .  I f  
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wr itable , then th e editor will ex it  abr uptly when 
i t  fa i ls to write to the buffer  fi le . 

edcompatible defau lt : noedcompatible 
Cau se s the pre sence or absence of g and c suff ixes 
on substi tu te commands  to be remembered ,  and to be 
toggled by repeating the suffixe s .  The suffix r 
makes the subst itution be as in th e command , 
instead of like & .  

hardtabs , ht default : ht=8 
Gives the boundar ies on which te rminal hardware 
tabs are se t or on wh ich the system expand s tab s .  

ignorecase , i c  default : no ic 

lisp 

All uppercase charac te r s  in th e text are mapped to 
lowe rcase in regular expre ss ion match ing . In  
addition,  all uppercase charac te r s  in regular 
expre ssions are mapped to lowe rcase except in 
charac ter class spec i ficat ions enclosed in 
brac kets . 

default : nolisp 
Autoindent inden ts appr opr iate ly for 
and the ( ) { } [ [  and ] ]  commands  are 
have meaning for LI SP.  

LI SP code , 
mod i fied to 

list  default : nolist  
All pr inted lines wi ll be displayed unamb iguously ,  
showing tabs  and end-of-lines . 

magic default : mag ic 
If nomagic is set , the number of  regular 
expre ss ion metacharacte r s  is greatly reduc ed , with 
only up-arrow ( A )  and dollar  s ign  ( $ )  hav ing 
spec ial effec ts .  I n  addition the me tacharac te r s  
" -" and " & "  i n  replac emen t patte rns are tre ated as 
normal charac te r s .  All the normal me tacharac te r s  
may be made magic  when nomagic is set by prec ed ing 
them with a backslash (\ ) . 

mesg default : nomesg 
Cau ses wr ite permiss ion to be turned off to the 
terminal wh i le you are in visual mode , if  nomesg 
is se t .  Th is preven ts people wr it ing to your 
screen with the XENIX wr i te command and scrambling 
your screen as you ed it .  

number , n default : nonumbe r  
Cau ses  all ou tput lines to b e  pr in ted with their  
line  number s .  
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opt imiz e ,  opt default : optimi z e  
Throughput o f  text is exped ited by sett ing the 
te rminal to not do au tomatic carr iage re turns when 
pr inting more than one li ne of output , thus 
gre atly speed ing output on te rminals without 
addre ssable cur sor s when text with leading 
wh itespac e  is pr inted . 

paragraphs , para default : para=IPLPPPQPP Libp 
Spec ifies  the paragraphs for the { and } 

in the 
mac ros 

operat ions . The pair s of charac te r s  
opt ion ' s  value are th e names of the nroff 
wh ich start  paragraphs . 

redraw default : noredraw 
The editor s imulate s  ( us ing gre at amounts of 
output) , an inte lligent  te rminal on a dumb 
terminal . Useful only at very high speed . 

repor t default : repor t=S 
Spec ifies  a thre shold for feedback from command s .  
Any command that mod i fies  more  than the spec i f ied 
number  of lines wi ll prov ide feedbac k as to the 
scope of its changes . For g lobal command s and the 
undo command wh ich have potentially far re ach ing 
scope , the net change in the numbe r  of li nes in  
the buffer  is pre sen ted at the end of the command , 
subjec t  to th is same th re shold . Thus no tificat ion 
is suppre ssed dur ing a g command on the ind iv idual 
commands  per formed . 

scroll default : scroll=l/2 window 

sections 

Dete rmines the numbe r  of log ical lines scrolled 
when an end-of-fi le is rec eived from a te rminal 
input in command mode , and the number  of lines 
pr inted by a command mode z command ( double the 
value of scroll ) . 

defau lt : sec t ions=SHNHH HU 
Spec ifies  the sec tion mac ros for the [ [  
operations . The pair s  of charac te r s  
option ' s  value are the names of the nroff 
that start paragraphs . 

and ] ]  
in the 
mac ros 

shell , sh default : sh=/bin/sh 
Gives the pathname of th e shell for k ed for the 
shell escape command " !  " ,  and by the shell 
command . The default is tak en from SHELL in the 
env ironmen t ,  if  presen t .  
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shiftwidth , sw default : sw=8 
Gives the width of a software tab stop , used in 
reve r se tabbing with <CONTROL- D> when us ing 
autqindent to append text ,  and by the sh ift  
command s .  

showmatch , sm defau lt : nosm 
When a ) or } is typed , move the cur sor to the 
match ing ( or { for one second if  this match ing 
charac ter is on the screen . Useful with LISP.  

tabstop , ts  default : ts=8 
The ed itor expand s tabs in th e input f ile to be on 
tabstop boundar ies  for the purposes of display .  

taglength , tl  defau lt : tl=O 
Tag s are no t s ignificant beyond th is many 
charac te r s .  A value of zero ( th e  default)  means 
that all charac te r s  are s ignificant .  

tags default : tag s=tag s /usr/li b/tag s 
A path of fi les  to be used as tag fi les for the 
t ag command . A requested tag is searched for in 
th e spec if ied file s ,  sequen tially . By defau lt 
f i les named tag are se arched for in the current  
d irec tory and in  /usr/lib .  

term defau lt=value of  shell TERM var iable 
The te rminal type of the output device .  

ter se defau lt : no te r se 
Shor te r error diagnostics are produc ed for the 
exper ienced use r .  

war n  de fault : warn 
Warn if there has been " [No wr ite s ince 
change ] " before a shell escape command ( ! )  • 

window default : window=speed dependen t 
Th is spec ifies  the numbe r of lines in a 
w indow . The default is 8 at slow speeds ( 6 00 
or less ) , 16 at med ium speed ( 1 20 0 baud) , and 
full screen (minus one line) at h ig her speeds . 

w30 0 , wl20 0 , w9600  

last 

text  
baud 

the 

These are not tr ue opt ions but set window ( above)  
only if  the speed is  slow ( 3 0 0 ) , medium ( 1 20 0 ) ,  or 
h igh ( 9 600 ) , respec t ively . 

wrapscan , ws  default : ws 
Searches us ing the 
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address ing will wrap around past the end of the 
f i le .  

wrapmarg in , wm defau lt : wm=O 
Def ines a marg in for automat ic wrap ove r  of text 
dur ing input . 

wr iteany , wa defau lt : nowa 
Inh ibits  the chec ks  normally made befor e wr ite 
commands , allowing a wr i te to any f i le that the 
system pr otec t ion mechanism wi ll allow .  

6 . 8  Regular Express ions 

A regular expre ss ion spec i fies  a set of s tr ing s  of 
charac te r s .  A member  o f  th is se t o f  str ing s is  said to be 
match ed by the regular expre ss ion .  Vi remember s  two 
prev ious regular express ions : the prev ious regula r 
expre ss ion used in a substitute command and the prev ious 
regular expre ss ion used elsewh ere , re fe rred to as the 
prev ious scanning regular expre ss ion. The prev ious regular 
expre ss ion can always be re ferred to by a null regular 
expre s s ion : e . g . , "//" or " ?? " . 

The reg ular expre ss ions allowed by Vi a re construc ted in one 
of two ways depend ing on th e sett ing of th e magic option.  
The Ex and Vi defau lt se tt ing of magic  g ives quick acc ess to 
a powe r ful se t of regular express ion metacharac te r s .  The 
disadvantage of magic is  that th e use r must remembe r that 
these metacharacte r s  are magic  and prec ede them with the 
character " \" to use them as  "ord inary" charac te r s .  Wi th 
nomagic  se t ,  regular expre ss ions are much s imple r ,  there 
be ing only two me tacharac te r s .  The powe r of the other  
me tacharacte r s  is  st i ll ava i lable by prec ed ing the now 
ord inary charac te r with a " \" . No te that " \" is  thus always 
a metacharac te r .  In th is discuss ion the mag ic option is 
assumed . With nomagic  the only spec ial charac te r s  are " "" "  at  
th e beg inning of a regular express ion,  dollar s ign ( $ }  at 
the end of a regular expre ss ion,  and bac k slash (\ } . The 
t i lde ( - )  and the amper sand ( & } also lose their  spec ial 
meanings  re lated to the replac emen t pattern of a sub stitute . 

The following bas ic constructs  are used to construct magic  
mode regular expre ss ions . 

char An ord inary charac te r matches itself . 
Ord inary charac te r s  are any charac te r s  except 
a circum flex ( "" )  at the beg inning of a li ne , 
a dollar s ign  ( $ }  at the end of line , an 
aste r i s k  ( * }  as any charac te r oth er than the 
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$ 

• 

\< 

\> 

[ str ing] 

Vi 

fir st ,  and any of the following charac te r s : 

\ 

These charac te r s  must be escaped ( i . e . , 
prec eded) by a backslash (\ )  if  they are to 
be tre ated as ord inary charac te r s .  

At the beg inning of a patte rn th is forc es the 
match to succeed only at the beg inning of a 
line .  

At the end 
for ces the 
of the line.  

of a regular express ion th is 
match to succeed only at the end 

Match es any s ing le characte r except the new
line charac te r .  

For ces the match to occur only at the 
beg inn ing of a "word ; "  that is , e ither at the 
beg inning of a line ,  or j ust before a lette r ,  
dig it ,  or underline and afte r a charac te r no t 
one of th ese . 

Simi lar to "\< " ,  but match ing the 
"word , "  i . e . either the end of 
before a charac te r wh ich is not a 
d ig it ,  or the underline charac te r .  

end of a 
the line or 

lette r ,  a 

Matches any sing le charac te r in the class 
defined by string .  Most  charac te r s  i n  str ing 
define themselves .  A pair of charac te r s  
separated by a dash ( - )  in str ing defines the 
se t of charac te r s  between the spec ified lowe r 
and upper bounds ,  thus " [ a-z ] " as a reg ula r 
expre ss ion matches any s ing le lowe rc ase 
lette r .  If the fir st charac te r of str ing is 
a circum flex ( A )  th en the construc t  match es 
those charac te r s  wh ich it oth erw ise would 
no t .  Thus  " [ Aa-z ] " matches anyth ing but a 
lowe rcase le tte r or a newline . To plac e  any 
of the charac te r s  care t ,  left bracket ,  or 
dash in str ing they must be escapes with a 
prec ed ing backslash {\ ) . 

The concatenation of two regular expre s s ions fi r st match es 
the leftmost regular expre ss ion and th en the longest str ing 
wh ich can be recognized as a regular expre ss ion.  Th e fir st 
part of th is new reg ular expre ss ion match es the fi r st 
regular express ion and the second par t  matches the second . 
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Any of the s ing le charac te r match ing reg ular expre ss ions 
men tioned above may be followed by an aste r is k  or " s ta r "  ( * )  
to form a regular expre ss ion which match es zero or more  
adj ac ent  occur rences of  the charac te r s· matched by the 
pre fixing regular expre ss ion. The t i lde ( - )  may be used in 
a regular expre ss ion,  and match es the text wh ich defined the 
replac emen t par t  of the last  s command . A regular 
expre ssion may be enclosed betwe en th e sequenc es "\ ( "  and 
" \ ) " with side effec ts in substi tute replac emen t patte rns . 

The basic metacharac te r s  for the replac emen t patte rn are the 
amper sand ( & )  and the aste r is k  ( * )  these are g iven as "\& " 
and "\-"  when nomagic  is  set .  Each instanc e  of  the 
amper sand is replac ed by the charac te r s  match ed by the 
regular expre ss ion.  The metacharac te r n - n  stand s ,  in the 
replacemen t patte rn ,  for the defin ing text of th e prev ious 
replacemen t patte rn .  

Other metasequences poss ible in the replac emen t patte rn are 
always in troduc ed by a bac k slash (\ )  • The sequence " \n "  is  
replaced by the text match ed by the n-th regula r 
subexpre ss ion enclosed between " \  ( "  and "\ )  " .  Wh en nested , 
parenthes ized subexpre ssions are pre sen t ,  n is dete rmined by 
counting occurrenc es of " \  ( "  starting f"rom the left . The 
sequences " \u"  and " \1 "  cau se the immed iately following 
character in the replacemen t to be converted to upper or 
lowe rcase , re spec tively ,  if  th is charac te r is a lette r .  Th e 
sequences "\U"  and " \L"  turn such conver sion on , e i ther  
until  "\E"  or  " \e "  is encounte red ,  or  unti l  the end of the 
replacemen t pattern . 

6 . 9  Speeding Thing s  Up 

At time s ,  gett ing in and out of Vi can take much more time 
than you ' d  li ke . To keep the speed of invoc ation down , and 
to keep the number of invoc ations to a min imum , the 
following h in ts are offe red : 

$ Keep fi les around 20 , 0 0 0  charac te r s  
smalle r .  Files  larger  than 10 0 , 0 0 0  
intr ac table . 

in s iz e ,  or 
charac te r s  are 

& Invoke Vi with a lis t of fi lename argumen ts . You can 
then use the next ( : n )  command to cycle through the 
named fi les . Th is is faste r and mor e eff icient than 
us ing a ser ie s  of edit ( : e )  command s  or invok ing the 
editor for each f ile ,  

& When transfe rr ing text between f iles , yank or delete 
text in to a buffe r :  sw itch fi les , and then "put" the 
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text into the new fi le . 

s If  you want to exec ute XEN IX commands  wh i le in Vi , use 
the shell escape " : ! " , or the " : sh " command to cre ate a 
new shell . With e ither method , you can quickly return 
to Vi without  re invoc ation.  

6 . 9 . 1  When To Use Ex 

S ince Ex and Vi a re one and th e same program ,  you can sw itch 
back and for th between the two quite eas i ly .  To en te r Ex 
from Vi , use the Q command . To ente r Vi from Ex , use the vi 
command . 

One major difference between the two is that 
or ien ted and uses XENIX standard input and 
screen-or ien ted and uses its own spec ial input 
handling keyboard input . 

Ex is line
output . Vi is 
routines for 

Bec ause of th is d i fferenc e ,  Ex is in some cases bette r than 
Vi . For example , you can wr ite scr ipts only for Ex : scr ipts 
won ' t  wor k in Vi . Simi larly ,  if  you know how to use the 
line ed itor , Ed , the trans it ion  to Ex will be easy , s ince 
the Ex command se t is largely a super set  of Ed . Also use Ex 
whenever  you need to per form a substitution command that 
requires  more  than one line of input . Newlines  can be 
escaped with a bac k slash (\ )  in Ex , but no t in Vi . 
There for e , the following command is legal in Ex, but no t in 
Vi : 

s/one line/one line\ 
two lines\ 
three lines\ 
four li nes/ 

6 . 10 Limitations 

In us ing Vi , you should note th e following limi ts : 

s 250 , 0 0 0  lines in a file 

s 10 24 charac ter s  per line 

s 25 6 characte r s  per g lobal command lis t  

s 128 character s  per fi lename 

s 1 28 charac ter s  in the previous inse rted and deleted 
text 
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$ 10 0 charac te r s  in a shell escape command 

$ 6 3  charac te r s  in a str ing valued opt ion 

$ 30  charac te r s  in a tag name 

Vi 

6 . 11 Troubleshooting 

The following is a lis t  of common problems that you may 
encounter when us ing Vi , along with the probable solut ion 
for each . 

Don ' t  know wh ich operation mode you ' re in 
You often want  to abor t a command or exit  inse r t  
mod e .  To do th is , type <ESC >  unti l  the bell 
r ing s to assure your re turn to Vi command mod e . 

Can ' t  get  ou t of sub-shell 
Type <CONTROL- D> to exi t  any shell . 

Acc identally en te red Ex command mode 
If  you pressed colon ( : ) acc iden tally , 
re turn  to where you we re in your fi le 
an <ESC > . 

I nadver tent deletion or inse r t ion 

you c an 
by typing 

Type " u "  to undo the last delete or inse r t  
command . 

Scrambled Screen 
Type <CONTROL-L> to redraw the screen . 

Line too long 
Go to the middle of the line and type 

r <RETURN> 

to bre ak the line into two separate lines . 

Can ' t  see contr ol charac te r s  
Set the l i s t  opt ion b y  typing : 

: se t  lis t  

Th is will subst itute a circumflex ( A )  and the 
name of the contr ol lette r in plac e  of e ach 
contr ol charac ter .  Th is is most useful for 
detec ting tab characte r s  in fi les . For example , 
" "I "  would appear inste ad of the expans ion of 
the tab into one or more  spac e s .  
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Not in screen mode 
Type " :q ! " to abor t and then re sta r t .  Chec k  to 
see if the TERM variable in the fi le . prof ile in 
your home directory conta ins the proper terminal 
type definition.  

Mis takenly in open mode 
See above . 

Full f i le not re ad in 
Type " : e •  % "  to re-edit the current f i le . 

Keyboard lock ed up 
Vi has crash ed and you are now in th e sh ell w ith 
your te rminal charac te r is tics set incor rec tly .  
To re set the k eyboa rd ,  type : 

stty -nl echo -cbre ak <LF>  

Typing a linefeed , i . e . , a <LF>  or  <CONTROL-J > )  
is  impor tant here , s ince i t  i s  quite poss ible 
that the <RETURN> key will no t wor k as a newline 
charac te r . 

System crashed 
Normally , Vi will inform you that your edit ing 
buffer  has been saved before a crash . The buff e r  
c an b e  recovered by typing 

vi -r filename 

If Vi was unable to save the buffer  before the 
crash , then the ed it ing buffe r  is i r retr ievably 
lost . 
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6 . 12 Character Functions 

This sec t ion descr ibes the use of e ach k ey on your keyboard 
in Vi command mode and in inse rt  mod e .  I t  doe-s not desc r ibe 
the use of these k eys in Ex command mode .  If a charac te r ' s  
only meaning in inse r t  mode is to inse rt  the charac te r in 
the text as-is , then only its meaning as a command is 
d iscussed . Charac ter s  are presented alphabetically with a 
lowe rcase , an uppercase , and a control charac te r descr iption 
for each letter of the alphabet . 

a 

A 

Appends text afte r 
pos ition.  

the cur ren t cur sor 

Appends text at the end of the current line .  
Th is is a synonym for " $a " . 

<CONTROL-A> Not u sed as a command . 

<BKSP> Moves the cur sor one cha rac te r to the left . 

b 

B 

This has the same func t ion as the left arrow 
key ,  the "h " key ,  and <CONTROL-H> . Note that 
arrow keys on certain kinds of te rminals 
c anno t be used , and that some terminals have  
no arrow keys at  all . A prec ed ing count 
r epeats the effec t .  

I n  inse r t  mod e ,  <BKSP> eliminates the last 
input charac ter ,  bac k ing over  it and eras ing 
i t  from the inse r t ion,  but no t from the 
screen . The character remains so that you can 
see what you have typed if  you wish to type 
someth ing slightly differen t .  

Bac k s  u p  the cur sor to the beg inning of the 
c ur rent word .  A word is a sequenc e of 
alphanumer ic charac te r s ,  or a sequenc e of 
spec ial charac te r s .  A prec ed ing count 
repeats the effec t .  

Bac k s  up a word and plac es the cur sor at the 
beg inning of the current  word ,  where words  
a re composed of  non-blank sequences , A 
preced ing count  repeats the effec t .  

<CONTROL-B> Move the cur sor bac k  one screen window .  A 
preced ing count repeats the effec t .  Two 
lines from the prec ed ing window are k ept  for 
continu ity , if  poss ible . 
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Changes the following text obj ec t ,  replac ing 
it with input text up to an <ESC > . I f  more 
than part of a s ingle line is affec ted , the 
text wh ich is deleted is sqved in the numer ic 
named buffe r s .  I f  only par t  of the cur ren t 
line is affec ted , then the last charac ter in 
the text to be changed is marked with a 
dollar s ign ( $ ) . A count spec ifies  the 
number of the g iven obj ects  to be affec ted , 
thus  both n 3c ) n and nc3 ) n chang e  three  
sentences . 

C Changes the rest of the text on the cur ren t 
line ,  replac ing it  with input text up  to an 
<ESC > . Th is is a synonym for nc$ n . 

<CONTROL-C> No t u sed as a command . 

d Deletes  the following text obj ec t .  I f  more 
than par t of a line is affected , the text is  
saved in the nume r ic buffe r s .  A count 
spec ifies  the number of the g iven obj ec ts to 
be affec ted , thus  n 3dwn is  the same as nd3wn . 

D Deletes text from the cur sor to the end of 
the line . The characte r beneath the cur sor 
is  deleted as par t of th is command .  Th is is 
a synonym for nd$ n . 

<CONTROL-D> Scr olls down a half-window of text .  A 
prec eding count g ives the number of ( log ical) 
lines to scroll , and is remembe red for future 
<CONTROL-D> and <CONTROL-U > command s .  When 
in insert  mode ,  <CONTROL- D> bac k tabs over  
autoindent wh ite spac e  at the beg inning of a 
line : th is wh ite space canno t be bac k spac ed 
over .  

e Advances to the end of  the next word , where a 
word is defined as for the b and w command s .  
A prec ed ing count repeats the effec t .  

E Moves forward to the end of a word , where a 
word is defined as for the B and W commands .  
A prec ed ing count repeats the effec t .  

<CONTROL-E> Not u sed as a command . 

<ESC> Exits inse rt mode and canc els a partially 
formed command , such as a z when no following 
charac ter has yet been g iven .  Also 
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terminate s command line  input on the status  
l ine for commands  such as colon ( : ) , slash 
(/) , and question  mar k  ( ? ) ) • If  an  <ESC >  is  
g iven when in comma nd mode ,  the editor r ing s 
the bell or flashes the screen . 

f Find s the fir st instanc e  of a charac te r 
following the cur sor . The next typed 
characte r is the charac te r given as an 
arg ument .  The search for the charac te r 
beg ins following the cur sor on the current  
line .  The search goe s  no far ther than the 
end of line . A preced ing count  repeats the 
e ffec t .  

F Finds  a s ingle following charac te r ,  prec ed ing 
the cur sor . The next typed characte r is the 
charac ter g iven as an arg umen t .  The search 
for the characte r beg ins prec ed ing the cur sor 
on the current line .  The search goes no 
farth er than the beg inning of the line . A 
preced ing count repeats the effec t .  

<CONTROL-F> Move the cur sor forward one screen window.  A 
prec eding count repeats the effec t .  Two 
lines from the preced ing window are k ept  for 
continu ity , if poss ible . 

g Not u sed as a command . 

G Moves the cur sor to the line spec ified by a 
preced ing line numbe r argumen t ( e . g . , " 12G "  
moves the cur sor to the beg inning of line 1 2 . 
I f  no line numbe r is g iven , then the cur sor 
moves  to the end of  the file .  The screen is 
redrawn with the new curren t line in the 
cen te r  of the screen . 

<CONTROL-G> Equivalent to " : f <RETURN>" , Pr ints the name 
of the file cur rently be ing ed ited , whether 
the fi le has been mod ified dur ing the cur rent 
ed iting sess ion,  the line number of the 
c urrent line ,  the number of lines in the 
f i le ,  and the percen tage of the file viewed 
in lines ,  relative to the curren t line.  

h See <BKSP> . 

B Homes the cur sor to the beg inning of the top 
line on the screen . If  a count  is  g iven , 
then the cur sor is moved to the beg inning of 
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the line that is  the " count ' th "  l ine  from the 
top of the screen . In  any c ase , the cur sor 
is  moved to the fir st non-wh ite spac e 
character on the line.  

<CONTROL-H> See h .  

i 

I 

Inse rts text before the cur sor , oth erwise 
l ike  a .  

Inse £ts text at the beg inning of  the cur rent  
line .  Th is is  a synonym for " Ai " .  

<CONTROL-I> See <TAB> .  

j Moves the cur sor one line down in the same 
column . If the column pos it ion doe s  no t 
exis t ,  vi comes as c lose as  poss ible to the 
same column . Synonyms include <CONTROL-J> , 
< LF> , and <CONTROL-N> . 

J Joins togeth er the current  line with the next 
line ,  supplying appropr iate wh ite spac e :  one 
spac e  between words , two spac es afte r a 
per iod , and no spac es at all if the fir st 
charac ter of the joined line is a r ig ht 
parenthesis . A count c au ses  the g iven number 
of  lines to be jo ined .  

<CONTROL-J> See j . 

k Moves the cur sor up one line in the same 
column . <CONTROL-P> is a synonym . 

K Not u sed as a command . 

<CONTROL-K> No t used as a command . 

1 Moves the cur sor one charac te r to the r ig ht .  
The <SPACE> and r ig ht arrow keys are 
synonyms . 

L Moves the cur sor to the fir st non-wh ite 
character of the last line on the screen . 
With a prec ed ing count,  it  moves to the fir st 
non-wh ite of the "count ' th "  line from the 
bottom . 

<CONTROL-L> Causes the screen to be cleared and redrawn . 
Th is is use ful afte r a transmi s s ion error , i f  
character s  typed by a program scramble the 
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screen , or afte r output is stopped by an 
interrup t .  The <FF>  or form feed key is a 
synonym for th is key . 

m Marks  the current pos it ion of the cur sor with 
an alphabetic "mark " .  The mar k  is spec ified 
by the charac te r g iven as an argumen t to the 
command . Th is charac te r is the next k ey 
typed , and must be in the range  " a "- " z " . 
Move to th is marked pos ition us ing ' or ' .  

M Moves the cur sor to the middle line on the 
scre en , at the fir st non-white pos ition on 
the lin e .  

<CONTROL-M> Same as <RETURN> . 

n Repeats the last search command (/ or ? ) . 

N Scans for the next match of  the last patte rn 
g iven to I or ? ,  but in the rever se 
d irec tion � this is the rever se of n .  

<CONTROL-N> See j . 

0 Opens a new line below the 
that input text can be 
<ESC > . 

current line so 
inse rted up to an 

0 Opens a new line above the current line and 
inputs text  there up to an <ESC > .  A count 
can be used on dumb terminals to spec i fy a 
number of lines to be opened � th is is 
generally obsolete , as the slowopen opt ion 
wor ks  bette r .  

<CONTROL-0> Not u sed as a command . 

p Puts last deleted text at e ither the line 
below the cur sor or inse rts that  text before 
the cur sor on the same line.  See P below for 
deta i ls . 

P Puts the last deleted text back above or 
before the cur sor . The text goe s  back as 
whole lines above the cur sor i f  it  was 
deleted as whole lines . Otherw ise , the text 
is  inse r ted between the charac te r s  before and 
at  the cur sor . P may be preceded by a named 
buffer  spec ification of the form 
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" x  

to re tr ieve the conten ts of the named buffer .  
Buffers  1-9 conta in deleted mate r ial ; buffe r s  
" a "- " z "  a re ava i lable for g eneral  use . 

<CONTROL-P> See k .  

q No t used as a command . 

Q Switches from Vi to Ex command mode .  In Ex 
command mode , whole lines form command s ,  
end ing with a <RETURN> . You can g ive most Ex 
commands  in  Ex command mode without typing a 
preced ing colon ; the ed itor wi ll supply the 
colon as a prompt .  To re tur n  to Vi command 
mode , use the "v i "  command . 

<CONTROL-Q> Not a command charac te r .  

<RETURN> Advances to th e next line , at the fir st non
wh ite position in the line .  If  g iven a 
count , it  advances that many lines . 

When in inse rt  mode , a <RETURN> cau se s  the 
inse r t ion to continue on to a new line . The 
<RETURN> key is th e same as the <CONTROL-M> 
k ey .  

r Replaces th e s ingle characte r at the cur sor 
with the next typed charac te r .  The new 
charac te r may be a <RETURN> : th is is the 
eas iest way to spli t lines . A count replaces  
e ach of the  following count charac te r s  with 
the s ingle charac te r  g iven . 

R Replac es characte r s  on the sc reen with 
characte r s  you type ( th is is some times c alled 
over str ike mode ) . Replac emen t te rminate s 
with an <ESC > . 

<CONTROL-R> Redraws the cur rent sc reen , eliminat ing 
log ical li nes no t cor re spond ing to phy s ical 
lines ( li nes conta in ing only a s ingle at-s ig n  
( @ )  ) 0 

s Substitutes  the s ingle charac te r under  
cur sor to the following inse rted text .  
inse r t ion is te rminated with an <ESC > . 
g iven a count,  s th en subst itute s  the 
number of charac te r s  rather than j ust 
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Vi 

The last charac ter 
with a dollar s ign 
command . 

to be chang ed is marked 
( $ ) , as with the c 

Changes whole lines , a synonym 
command . A count substitutes 
number of lines inste ad of 
Subst itute� lines are saved in 
buffers  and erased on the screen 
subst itution beg in s .  

for the cc 
the g iven 

j ust one . 
the nume r ic 
before the 

<CONTROL-S> Not u sed as a command . 

<SPACE> See 1 above . 

t Advances the cur sor forward , up to , but no t 
on a given charac te r .  The g iven charac te r is 
th e next charac te r typed . Most useful with 
operator s such as d and c to dele te the 
charac te r s  up to a characte r .  Use dot ( . ) to 
delete more if th is doe sn ' t  delete enough the 
f i r st t ime .  

T Takes a s ing le following charac te r ,  loc ate s 
the charac te r before the cur sor in  the 
cur rent line , and plac es the cur sor just  
after  that charac ter . A count repeats the 
effec t .  

<CONTROL-T> 

<TAB> 

u 

Not a command 
inse r t ion,  with 
beg inning of the 
wh ite spac e .  

charac te r .  
autoindent se t 

line , inse rts  

Dur ing an 
and at the 
shiftwidth 

Not a command charac te r .  When in inse r t  
mode,  a <TAB > pr ints as a numbe r  of  spac es 
appropr iate to vi ' s  tab sett ing s .  When the 
cur sor is at a tab charac te r  it  rests at the 
last of the spaces  wh ich repre sen t the tab . 
The spac ing of tab stops is controlled by the 
tabstop opt ion. 

Undoe s the last change made to the current  
buffer .  If  repeated ,  w i ll alte rnate between 
th ese two state s ,  thus th is command is its 
own inve r se .  When used afte r an inse r t ion 
that inse rted text on more  than one line ,  
then the inse rted lines are saved in  the 
nume r ic named buffe rs .  
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u 

<CONTROL-U> 

v 

v 

<CONTROL-V> 

Vi 

Restore s  the current line to its state before 
you star ted chang ing i t .  This wor ks  only for 
the duration of the particular li ne ed it ; no t 
for the duration of the edit ing sess ion .  

Scrolls the scre en up . Counts wor k as  they 
do for <CONTROL-D> . The previous scroll 
amount is common to both . 

Not used as a command . 

Not u sed as a command . 

No t a command charac ter .  
<CONTROL-V> quote s the next 
i t  is poss ible to inse rt  
spec ial charac te r s  into the 

In  input mode ,  
charac te r so that  

nonpr in  ting and 
file . 

w Advances the cur sor to the beg inning of the 
next  word ,  where a word is as defined in the 
b command , above . 

W Moves the cur sor forwa rd to the beg inning of 
a word  in th e cur rent line , wh ere words  are 
defined as sequences of non-blank charac te r s .  
A count repeats th e effec t .  

<CONTROL-W> Not a command charac te r .  Dur ing an 

X 

inse r t ion,  <CONTROL-W> backs  up as b would in 
command mode .  

Deletes 
cur sor . 
number of 
pos i t ion,  

the s ingle charac te r under  the 
Wi th a count , x delete s  the g iven 
charac te r s  forwa rd from the cur sor 
but only on the current line . 

X Delete s the charac te r  before th e cur sor . A 
count repeats th e effec t ,  but only charac te r s  
on the cur rent line are deleted . 

<CONTROL-X> No t used as a command . 

y "Yanks "  the following obj ec t  into the unnamed 
tempora ry buffe r .  I f  prec eded by a named 
buffe r spec i ficat ion,  then the text is  plac ed 
in that buffer  also . Text c an be recovered 
with a late r p or P command . 

Y "Yanks "  a copy of the cur rent li ne into the 
unnamed buffe r ,  to be put bac k  by a late r  p 
or P command . Th is is a use ful synonym for 
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"yy " . A count yank s that many lines . May be 
preceded by a buffer  name to put li nes in 
that buffe r .  

<CONTROL-Y> Not used a s  a command . 

z Adjusts and redraws the screen with the 
current  line plac ed as spec ified by an 
alignmen t charac te r .  The alignmen t charac te r 
may be either  a <RETURN> , a per iod ( . ) ,  or a 
minu s  ( - ) . A < RETURN> spec ifies  the top of 
the screen , a dot the cen te r of the screen , 
and a minus the bottom of the screen . A 
count may be given afte r the z ,  but befor e 
the alignmen t charac te r ,  to spec i fy the new 
screen s iz e  for th e redraw . A count befor e 
the z g ives the numbe r of the line to place 
in  the cen te r of the screen inste ad of the 
defau lt current line .  

z z  Exits the ed itor . 
any changes have 
wr itten out to th e 
ed itor quits . 

(Same as " : x<RETURN> " . )  I f  
been made , the buffer  is 

current f i le .  Then the 

<CONTROL- Z> Not used as a command . 

0 Moves the cur sor to the fir st charac te r on 
the cur rent line .  Also used in forming 
number s ,  afte r an init ial 1-9 .  Note that no 
command can take an in it ial zero as part of a 
count argumen t.  

1-9 Used to form nume r ic arg umen ts to command s .  

) 

Retre ats to the beg inning of a sen tenc e ,  or a 
LI SP a-expre ss ion,  i f  the l i sp opt ion is se t .  
A sentence ends a t  a per iod ( . ) ,  exclamation 
( ! ) ,  or quest ion mar k  ( ? ) wh ich is followe d 
by eith er the end of a line or by two spac e s .  
Any number  o f  clos ing parenth ese s ,  brackets , 
quotation mar k s ,  or s ingle quote s may appe ar 
after the per iod , exclamation,  or question 
mark , and before the spac es or end of lin e .  
Sen tences also beg in a t  paragraph and sec t ion  
boundar ie s  ( see { and [ [ below) . I f  g iven a 
count , the command is repeated .  A count  
advanc es the g iven numbe r of  sen tenc es . 

Advances to th e beg inning of a sen tenc e .  A 
count repeats the effec t .  See ( above for 
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[ [ 

] ] 

< 

> 
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the definit ion of a sen tence .  

Backs  up to the previous sec t ion boundary . A 
sec tion beg ins at each mac ro  in the sections 
option, normally a 11 . NH 11 or 11 • SH11 and also at 
lines that start  with a formfeed , <CONTROL
L> . Lines beg inning with { also stop [ [ . 
Th is makes it  use ful for look ing bac kwards ,  a 
funct ion at a time , in C programs . If  the 
l isp option is se t ,  th e [ [  stops at each left 
paren thes is [ ( ] at the beg inning of a line .  

Move forward to a sect ion  boundary . See  [ [  
for the definition of a sec t ion boundary . 

An operator wh ich shifts lines left one 
shiftwidth , normally e ight spac es .  Affec ts 
lines wh en repeated , as in 11 < < 11 • Counts are 
passed through to th e bas ic obj ec t ,  thus 
11 3<< 11 sh ifts three lines . 

Sh ifts lines r ight one shi ftwidth , normally 
e ight spac es .  Counts repeat the bas ic 
obj ec t .  Th is operator c an be made to affec t 
a given numbe r of lines when the charac te r is 
doubled and prec eded by the number of lines 
to be affected , as in 11 2 3> > 11 • 

Re tre ats to the beg inning of the preced ing 
paragraph . A paragraph beg ins at each mac ro  
in the par agraphs opt ion,  normally at  a 
11 . I P11 , 11 . LP11 , 11 . PP11 , 11 . QP11 and 11 . bp 11 • A 
paragraph also beg ins after a complete ly 
empty line , and at each sec t ion boundary ( see 
[ [ above ) . 

Advances to 
paragraph . 
paragraph . 

the 
See 

beg inning 
{ for the 

of the next 
definit ion of 

When followed by ano ther  bac k quote , th is 
retu rns to the previous context .  The 
previous context is  se t wh enever the current 
line is moved in  a non-relative way . When 
followed by a lette r in the range 11 a 11 - 11 Z 11 1 
r etu rns to th e pos it ion marked with the g iven 
letter  by an m command . When used with an 
opera tor such as d ,  the operation takes place 
from th e exac t marked plac e to the curren t 
pos it ion with in the line � If a s ingle quote 
( ' )  is used , the opera tion takes plac e over  
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whole lines inste ad. 

When followed by a s ing le quote ( ' )  returns 
to the prev ious context at  the beg inning of a 
line .  The prev iou s  context is  se t when ever  
the cur rent line is  moved in  a non-re lative 
way . When followed by a lette r in the rang e  
" a "- 11 z " , i t  re turns to the line marked with 
the given lette r by an m command . When used 
with an operator such as d ,  the operation 
takes place over  complete lines ; if you use a 
bac k  quote ( ' ) , the opera t ion  takes plac e 
from the exac t  marked place to the current  
cur sor pos i t ion with in the  line . 

Same as <RETURN> when used as a command . 

Retreats to the previous line at the fir st 
non-wh ite charac ter . Th is is  the inverse of 
plus ( + )  and < RETURN> . If the line moved to 
is no t on the scre en , the screen is scrolled , 
or , if  th is is not poss ible , cleared and 
redrawn . If  a large amount  of scrolli ng 
would be required the screen is cleared and 
redrawn , with the cur rent line at the cen te r .  

Moves  to the fir st non-wh ite pos it ion on the 
cur rent  li ne.  

Not used as a command .  

Processes a text  obj ec t in the ed it ing buffer  
with a XENIX command g iven as the second 
argumen t .  The f i r st argumen t  is a cur sor 
movemen t command that delimits  the text  
obj ec t .  The XEN IX command is  proc essed by 
the sh ell , so normal XEN IX quoting 
conven tions apply . The command line itself 
is  te rminated with a <RETURN> . Doubling 1 
and preced ing it by a count cau se s  count  
li nes to be  f ilte red ; ·otherw ise the  count  is  
passed on to the obj ec t  afte r the ! .  Thus  
" 2 ! } sor t<RETURN> 11 sor ts the next two 
paragraphs by r unning them through the 
program sor t .  To re ad a fi le or the output 
of a command into the buffer  use 11 : r " .  To 
s imply exec ute a command use " : ! 11 • 

Prec edes a named buffer  spec i fication.  There 
are named buffe r s  1-9 used for sav ing deleted 
text and named buffers  11 a 11- 11 Z "  i n to wh ich you 
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can plac e  text .  

Moves th e cur sor to 
l ine .  If  you use 
th e end of each 
pr inting a dollar 
th e d isplayed text  
count,  advances to 
of line ; thus " 2 $ "  
following line . 

Vi 

th e end of the current 
" : set  lis t<RETURN>" , then 
line will be shown by 
s ign ( $ )  afte r the end of 
in the line . Given a 

the count ' th following end 
advanc es to the end of the 

Moves the cur sor to the paren th es is or brac e 
that balanc es the paren th es is or brac e at the 
cur rent cur sor pos ition . 

A synonym for " : & <RETURN>" , by analogy with 
the Ex & command . 

Reverse th e last f ,  F ,  t ,  or T command ,  
se arch ing in the oppos ite direc t ion on the 
current line.  Th is is espec ially use ful 
afte r typing too many semicolon ( ; )  
charac te r s .  A count repeats the se arch . 

Repeats the last single charac te r find 
command ( either f ,  F ,  t ,  or T ) . A count 
repeats th e scan count number of t ime s .  

Repeats the last command that changed the 
buffer .  Th is is espec ially useful when 
deleting words or lines ; you can dele te some 
words  or li nes and then press  dot ( . )  to 
delete more words or lines . If  g iven a 
count ,  "dot " passes it on to the command 
being repeated . Thus  afte r a " 2dw" , " 3 . "  
deletes  three words . 

Reads a str ing fr om the last line on the 
screen , and scans forwa rd for the next 
occurrence of th is str ing .  Th e normal input 
edit ing sequences may be used dur ing input on 
the status  li ne .  

The  search beg ins when you pre ss <RETURN> . 
The cur sor then moves to the beg inning of th e 
last line to ind icate that the search is in 
prog ress . Th e search can be terminated by 
typing an <INTERRUPT > . Search es normally 
wrap around the end of the file to the 
beg inning to find a str ing anywhere in the 
buffe r .  
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<CONTROL- ?> 
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When used with an operator the enc losed 
reg ion is normally affected .  By g iv ing an 
offset from the line ma tch ed by the patte rn 
you can for c e  whole lines to be affec ted . To 
do th is , give a patte rn with a clos ing slash 
(/> and then an offset  +n or -n . 

Search es backwards for 
argumen t .  Th is is the 
See the descr iption 
deta i ls on se arch ing . 

the str ing g iven as an 
oppos ite of slash (/) . 
of slash above for 

The Ex command esc ape charac te r .  Ex command 
input is ente red on th e status  line . I f  you 
pre ss colon ( : ) acc iden tally , you can re turn 
to where you we re by typing an < INTERRUPT> .  

Plac es th e cur sor on the charac te r in the 
column spec ified by a prec ed ing count.  

Not used as a command . 

Not used as a command . 

Not u sed as a command .  

Not used as a command . 

Not used as a command . 

Not used as a command . 

Not u sed as a command . Rese rved as the 
command charac te r for some te rminals . 

Interrupts the ed itor , re turn ing i t  to 
command mode .  

<CONTROL- @ >  Not a command characte r .  I f  typed as the 
f ir st charac te r of an inse r t ion i t  is 
replaced with the last text inse rted , and the 
insert ion te rminate s .  Only 1 28 charac te r s  
are saved from the last inse r t ion.  I f  more  
charac ter s  we re inse rted than 1 28 , then th is 
c.ommand inse rts  no charac te r s .  A <CONTROL- @ >  
c_anno t be part of a file ,  even i f  quoted .  

<CONTROL- [ >  Same as  <ESC > . 

<CONTROL- ] > Searches for the word  wh ich is afte r the 
cur sor as a tag . Equivalent to typing " : ta " , 
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th is word ,  and th en a <RETURN> . 
Mnemonically , th is command is "go r ig ht to " .  

<CONTROL- "'> Equivalent to " : e #<RETURN> " ,  Re turns to the 
prev ious pos i t ion in the last ed ited file . 
I f  you do no t want to wr ite the fi le you 
should use " :e !  # <RETURN> " instead.  
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The Shell 

7 . 1 I ntroduction 

When use r s  log in to XENIX ,  they communic ate 
command in te rpre ter , sh . Th is inte rpre te r is 
program that suppor ts a very powe rful command 
Each invoc ation of th is inte rprete r  is c alled a 
each shell has one s ing le-mi nded funct ion :  to 
exec ute commands from its standard input . 

The Shell 

th e shell 
a XEN IX 

languag e .  
shell ; and 

read and 

Bec au se the shell g ives th e use r a high-level language in 
wh ich to communic ate with th e operating system , XEN IX c an 
perform tasks  unh eard of in le ss soph isticated opera ting 
systems . Command s th at would normally have to be wr itten in 
a tradit ional programming language can be wr itten with j ust 
a few li nes in a shell procedu re . In other opera ting 
systems , commands are exec uted in str ict sequenc e .  With 
XENIX and the sh ell , commands c an be : 

$ Combined to form new commands 
$ Passed pos it ional parame te r s  
$ Added or renamed by th e use r 
$ Exec uted with in loops or exec uted condit ionally 
$ Cre ated for loc al exec ut ion without fear of name 

conflict  with other use r commands  
$ Exec uted in  the bac kgr ound without interrupt ing a 

sess ion at a te rminal 

Furthermor e ,  commands c an " redirec t "  command input from one 
source to ano ther and red irec t command ou tput to a fi le ,  
te rminal , pr inte r ,  or to ano ther command . What th is 
prov ides the use r is flexibility and genera li ty ; flexib ili ty 
in ta i lor ing a task for a part icula r purpose and generali ty 
in the concept of input and ou tput . 

7 . 2 XENIX and the Shell 

The shell itself ( i . e . , the program that re ads 
when you log in or th at is invoked with th e sh 
program wr itten in the C language ; it is no t 
operat ing system proper ,  but an ord inary use r 

your commands 
command)  is  a 
part of the 

program . 

Note that the word "sh ell " has two dis tinct mean ing s when 
used in th is chapte r .  Normally , when we re fer  to " the  
shell " ,  we mean th e in te rpre te r that implements the shell 
command lang uage ; th e word " sh ell"  in th is c ase is used in a 
general sense . However , when we talk about several 
instances of exec uting command inte rpre te r s ,  then each of 
these is c alled a " shell " . Keep these two usages of the 
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word in mind as you re ad th is chapte r .  

7 . 2 . 1 The Shell Command Inter face 

Bec ause th e shell is the in ter fac e  to all of the re sources 
of the operating system , it is impor tant to under stand the 
struc ture of th is inte r fac e .  Figure 7-1 illustrates  the 
overall struc ture : 

I Use r 
Input 

v 

I XEN IX 
Shell 

v 

I XENIX 
Commands  

v 

I XEN IX 
Kernel 

I Sh ell I Procedu re s 
Commands from keyboa rd or 
commands  in shell procedure s .  

v 

One sh ell for each termi nal . 
Branch ing ch i ld shells are poss ible . 

Exec utable prog rams 
are invoked by the shell . 

Inte r face  to system resources 

+-- >  Pr ocesse s 
+------ > Fi les and direc tor ie s 

+---------- > Dev ices : te rminals & pr inte r s  
+-------------- > Disk  spac e 

+------------------ > Ma in memory 

· Figure 7-1 . XEN IX Command Structure 

Commands are typed at th e user ' s  te rminal or read from a 
f i le .  Command lines are re ad and inte rpre ted by the use r ' s  
shell so th at exec utable XEN IX programs can be invoked . 
Invoked commands th en make system calls to th e XEN IX ke rnel . 
Th e ac tions of the kernel are transparen t to th e use r at the 
keyboard . 
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7 . 2 . 2 How Shells  Are Created 

The Shell 

In XENIX ,  a proc ess is an exec ut ing en tity complete with 
instructions , data , input , and ou tput . Al l processes have 
lives of their  own , and may even g ive b i r th to new life by 
" for k ing " new processe s .  Thu s ,  at any g iven momen t in XEN IX ,  
several processes may be executing , some of wh ich are 
" ch i ldren"  of  o ther processes . Use r s  log into th e operat ing 
system and are ass igned a "shell " from wh ich they execute . 
Th is shell is s imply a per sonal copy of th e shell command 
interpre te r that is re ading commands  from th e keyboa rd : in 
th is context ,  th e shell is s imply ano th er process . 

In th is mult i-task ing env ir onmen t,  pr ocesses may be cre ated 
in one process and then sen t off on their own to be 
processed in the "bac kground . " Such jobs are analogous to 
batch jobs in  larger  computer installations . 

A sch ematic look at how user shells might for k oth er shells 
is shown in Fig ure 7- 2 .  

I Use rl 
Shell 

For ked 
Chi ld 
"who" 

I I Use r2 
Shell I I Use r3 

Shell 

For ked 
Ch ild 
"who : date "  

I � 
• I 

For ked 
Ch i ld 
"who" 

I • 
• I 
For ked 
Ch ild 
"date " 

'Y 

• 

I 
For ked 
Ch ild 
"date "  

Figure 7-2 .  For k ing Shells 

Ar rows show how contr ol is passed from a parent shell to a 
ch ild shell leav ing th e paren t wa iting .  When a ch i ld shell 
completes execut ion,  it  dies and contr ol re tu rns to the 
paren t shell . 
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7 . 3 Using the Shell 

The most common way of us ing th e sh ell is by typing s imple 
commands at your keyboard .  A s imple command is any sequenc e 
of argumen ts separated by spac es or tabs . Th e fir st 
argumen t ( numbered ze ro) spec ifies  th e name of the command 
to be exec uted . Any rema in ing argumen ts , with a few 
exceptions , are passed as argumen ts to that command . The 
following command line might be typed to request pr in ting of 
the fi les allan , bar ry,  and calvin : 

lpr allan barry c alv in 

If the fi r st argumen t of a command names a f ile that is 
executable ( as ind icated by an appropr iate se t of permi s s ion 
b1ts assoc iated with th at file )  and is ac tu ally a comp iled 
prog ram ,  the shell , a s  paren t ,  cre ate s a ch ild process th at 
immed iately exec utes  that program .  If th e file is marked as 
be ing executable , but is no t a compi led program , it is 
assumed to be a shell procedure , i . e . , a file of ord inary 
text conta in ing shell command lines . In th is c ase , the shell 
spawns ano ther instance of itself ( a  sub-shell)  to re ad the 
f i le and exec ute the commands  ins ide it . Th e shell for ks  to 
do th is , but no exec call is made . 

viewpoint ,  comp iled programs and shell 
invoked in exac tly th e same way . The shell 
implemen tation has been used , rather than 

use r to do so . Th is pr ov ides uni formity of 
ease of choos ing the implemen tation of a 

From the use r ' s  
procedures are 
dete rmines wh ich 
requir ing the 
invoc at ion and 
g iven command . 

7 . 4 How the Shell Finds Commands 

The shell normally searches for commands in three dis tinc t 
loc at ions in the file system . Th e sh ell f i r st attempts to 
use the command name as given ; i f  th is fa ils , it  prepend s 
the str ing /bin to the name , and finally , /us r/bi n .  The 
effec t is to se arch , in order , the cur ren t direc tory , then 
th e direc tory /bin ,  and finally , /us r/bin . For example , the 
pr and man commands are ac tually�he--files /bin/££ and 
/usr/bin/man , re spec tively . A more complex path name may be 
glven�ither to locate a file relative to the use r ' s  
cur rent directory , or to access a command with an absolute 
path name . I f  a given command name beg ins with a slash (/) 
( e . g . , /bin/sor t or /cmd) , the prepend ing is no t per formed . 
Instead , a s ingle attempt is made to exec ute the unmod i fied 
command as named . 
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Th is mechanism gives th e use r a conven ient  way to exec ute 
public command s  and command s  in or near th e current 
d irec tor y ,  as  well as th e ab ility to exec ute any access ible 
command , regardless of its loc ation in the file structure . 
Bec ause the cur rent direc tory is usually searched fir st , 
anyone can possess a pr ivate ver s ion of a public command 
withou t affec ting other  use r s .  Simi larly ,  the cre ation of a 
new public command does no t affec t a use r who alre ady has a 
pr ivate command with the same name . The part icular sequenc e 
of director ies se arched may be changed by re se tting th e 
sh ell PATH var iable . 

7 . 4 . 1 Generation of Argument Lists 

The argumen ts to commands are very often fi lename s .  
Sometimes , th ese fi lenames have s imi lar , but no t iden tical 
name s .  To take advantage of th is s imi lar ity in names ,  th e 
shell lets th e use r spec i fy patte rns that match the 
fi lename s in a directory .  If  a patte rn is match ed by one or 
more  fi lename s in a direc tory ,  then those fi lenames are 
au tomatically genera ted by the shell as arg umen ts to the 
command . 

Most charac te r s  in such a pattern match th emselves , but 
there are also spec ial me tach arac te r s  that may be inc luded 
in a patte rn .  These spec ial charac te r s  are : the aste r is k  
( * ) , wh ich match es any str ing , inc luding the nu ll str ing ; 
th e question mark ( ? ) , wh ich match es any one charac te r ;  and 
any sequence of characte r s  enc losed with in brackets ( [  and 
] ) ,  wh ich match es any one of the enc losed charac te r s .  

Ins ide brackets ,  a pair of charac te r s  separa ted by a dash 
( - )  match es any charac te r lex ic ally with in the range  of that 
pair . Thus ,  " [ a-de ] " is equivalen t to " [ abcde ] " .  

Examples follow of me tacharac ter usage : 

* 
*temp* 
[ a-f ] *  
* . c  
/usr/bin/? 

(Matches all name s in th e curren t direc tory) 
(Matches all names conta ining " temp" ) 
(Ma tches all names beg inn ing with "a "  through " f " )  
(Matches all names end ing in " .  c " )  
(Matches all s ing le-ch arac te r name s in /usr/b in)  

Th is patte rn match ing capab ility saves much typing and , more  
impor tantly , makes it poss ible to organize, information in 
large collec tions of small fi les that are named in a 
d isc iplined way . 

Pattern-match ing has some re str ictions . If  the fir st 
charac ter  of a fi lename is a per iod ( . ) ,  i t  c an be match ed 
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only by an argumen t that literally beg ins with a per iod . I f  
a pattern does no t match any fi lenames ,  then the patte rn 
itse lf is re turned as the re sult of th e match . 

Note that directory names should no t conta in any of the 
following charac te r s : 

* ? 

bec au se th is may cau se infin ite rec ur s ion dur ing pattern 
match ing attempts . 

7 . 4 . 2 Quoting Mechanisms 

Many charac te r s  have spec ial meanings to the shell . To 
remove the spec ial meaning of these charac te r s  require s some 
form of quoting . Sing le quotes ( ' )  and double quote s ( " )  
surround ing a str ing , or a back slash (\ )  before a s ingle 
charac te r , prov ide th is function in somewhat diffe ren t ways .  
(Bac k  quotes ( ' ) are used only for command substitution in 
the shell and do no t hide the spec ial meanings of any 
charac te r s . ) 

With in s ingle quote s ,  all charac te r s  ( except the s ingle 
quote ( ' )  itself ) are tak en li te ra lly , with any spec ial 
meaning removed . Thus 

echostu ff= ' echo $? $* ; ls  * I we ' 

results in the str ing 

echo $ ?  $* ; ls * I we 

being ass igned to the var iable echostuff , but it  doe s not 
result in any other commands  be ing exec uted . 

Wi th in double quote s ,  the spec ial meaning of certa in 
charac te r s  does per s is t ,  wh i le all other charac te r s  are 
taken li te�ally . The charac te r s  th at retain their spec ial 
meaning are the dollar s ign ( $ ) , the s ingle quote ( ' ) ,  and 
the double quote ( " )  itse lf .  Thu s ,  with in double quote s ,  
var iables are expanded and command substitution (discussed 
in a later sec tion) takes plac e .  However , any commands  in a 
command substi tution are no t affected by double quote s 
ou ts ide of the grave accents ,  so that charac te r s  such as 
star ( * )  reta in their  spec ial mean ing . 

To hide th e spec ial meaning of qollar s ign ( $ ) , s ing le quote 
( ' ) ,  and double quote ( " )  with in double quote s ,  prec ede 
these charac ter s  with a back slash (\ ) . Outs ide of double 
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quote s ,  preced ing a charac te r with a back slash is equivalent 
to plac ing s ingle quotes around that charac te r .  A backslash 
(\ )  followed by a newline cau ses that newline to be ignored 
and is equivalen t to a spac e .  The back slash-newline pair is 
therefor e useful in allowing continuation of long command 
lines . 

7 . 5 Redirection of Input and Output 

In general , most commands do no t know or care whether th eir  
input or  ou tput is coming from or  going to a te rminal or  a 
f i le . Thu s ,  a command can be used conven ien tly eith er at a 
te rminal or in a pipeline .  A few commands  vary their  
ac tions depend ing on the nature of  their  input or output , 
e ither for eff iciency ' s  sake ,  or to avoid useless ac tions 
( such as attempting random access I/O on a te rminal or a 
pipe) . 

7 . 5 . 1  Standard Input and Output 

When a command beg ins execution,  it  usually expec ts that 
three f i les are alre ady open : a " standard input , " a 
" standard output , "  and a "d iagnostic output , "  ( also called 
" standard error " ) . A number  called a f i le descr iptor is 
assoc iated with each of th ese files . By conven tion,  f i le 
descr iptor 0 is assoc iated with th e standa rd input , fi le 
descr iptor 1 with the standard output , and file descr iptor 2 
with the diagnostic  output . A ch ild process normally 
inher its  these fi les from its parent ;  all three f i les are 
initially connec ted to the te rminal ( 0  to the k eyboa rd , 1 
and 2 to th e te rminal screen) . The shell permits  them to be 
redirected elsewhere before  control is passed to an invok ed 
command . 

An argumen t to th e shell of the form " < f i le "  or " >f i le "  
opens the spec i fied file a s  the standa rd input or output ( in 
the case of output , destroying the prev ious contents of 
f ile , if  any) . An argumen t of the form " >> f i le "  d irec ts the 
standard ou tput to th e end of f ile , thus prov id ing a way to 
append data to it without destroy ing its existing conten ts . 
In e ither of the two ou tput cases , the shell cre ates f ile if 
it doe s no t already exis t ( thus " >output " alone on-a-Ti ne 
creates a z ero-leng th file) . The following append s to f i le 
log the li s t  of use r s  who are currently logged on : 

who > >  log 

Such red irection argumen ts are only subjec t  to var iable and 
command subst itution ; neither blank inte rpre tation nor 
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pattern match ing of fi lename s 
subst itutions . For example 

echo ' th is is a te st ' > * . gal 

occur s afte r these 

produces a one-li ne fi le named * .�, a most unfor tunate 
name for a file . Simi larly ,  an error message is produc ed by 
the following command , unless you have a file with the name 
n ? " : 

cat < ? 

So remember ,  spec ial 
redirec tion argumen ts . 
red irec tion argumen ts 
pattern recognition and 

charac ter s  are not expanded in 
Th e re ason th is is so , is that 

are scanned by the shell before 
expans ion takes plac e .  

7 . 5 . 2 Diagnostic and Other Outputs 

Diagnostic output from XENIX commands is tradit ionally 
directed to the file assoc iated with f ile descr iptor 2 .  
(There is often a need for an error output f i le that is 
d ifferent from standard output so that error messages do no t 
get lost down pipelines . )  One can red irect th is error 
output to a fi le by immed iately prepend ing the number of th e 
f i le descr iptor ( i . e . , 2 in th is case ) to either output 
red irec tion symbol ( >  or > > ) . The following line appends 
error messages from the cc command to the fi le named ERRORS : 

cc testfile . c  2 > >ERRORS 

No te that th e file descr iptor numbe r must be prepended to 
the red irec t ion symbol without any inte rven ing spac es or 
tabs ; otherw ise , the number wi ll be passed as an argumen t to 
the command .  

Th is method may be generalized to allow red irection of 
output assoc iated with any of the fir st ten fi le descr iptor s 
( numbered 0- 9 ) . For instanc e ,  if  cmd puts output on f ile 
descr iptor 9 ,  then the following line will capture th at 
ou tput in the file savedata : 

cmd 9> savedata 

A command often generates  standa rd output and error output , 
and might even have some oth er ou tput , perhaps a data fi le .  
In th is case , one can red irec t independen tly all the 
different outputs . Suppose , for example , that cmd direc ts 
its  standard ou tput to file descr iptor 1 ,  its error output 
to f i le descr iptor 2 ,  and bui lds a data fi le on fi le 
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descr iptor 9 .  The following would direct each of these 
three ou tputs to a di ffe rent  file : 

cmd > standa rd 2>error 9 >data 

7 . 5 . 3 Command Lines and Pipelines 

A sequence of commands separa ted by the ver t ical bar ( I ) 
makes up a pipel ine . In a pipeli ne cons is t ing of more than 
one command , each command is run as a separa te proc ess 
connec ted to its  neighbor s by pipes , i . e . , the output of 
each command ( except th e last one) becomes th e input of the 
next command in li ne .  

A f ilter  is  a command that re ads its standard input , 
transforms it in some way , then wr ites it  as its  standard 
output . A pipeline normally cons ists of a se r ies  of 
f i lte r s .  Although th e processes in a pipeline are permi tted 
to execute in parallel , they are synchronized to the exten t 
that each program needs to· re ad the ou tput of its 
predecessor . Many commands operate on ind ividu al lines of 
text ,  re ading a li ne , process ing it , wr it ing it out ,  and 
looping back for mor e input . Some must re ad larger  amounts 
of data before produc ing ou tput ; sor t is an example of the 
extreme case that require s all input to be re ad befor e any 
output is produced . 

The following is an example of a typic al pipeline ,  wh ere 
nroff is a text formatte r whose output may conta in rever se 
line motions , col converts th ese motions to a form that can 
be pr inted on a te rminal lack ing rever se-mo tion capab i li ty ,  
and lpr does the ac tual pr in ting . The flag -mm ind icate s 
one of the commonly used formatt ing options , and text is th e 
name of the file to be formatted : 

----

nroff -mm text I col I lpr 

The following examples i llustrate the var iety 
that can be obta ined by combin ing a few commands  
descr ibed above . I t  may be helpful to try these 
a te rminal : 

$ who 

of effec ts 
in the ways 
examples at  

Pr ints the lis t  of logged- in use r s  on  the te rminal 
screen . 

& who > >log 
Appends the lis t  of logged-in use r s  to the end of f i le 
log . 
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$ who I we -1 
Pr ints the number  of logged-in use r s .  
to we is "minus ell " . )  

$ who I pr 

The Shell 

(The arg umen t 

Pr ints a pag inated lis t  of logged-in use r s .  

$ who I sor t 
Pr ints an alphabetized lis t  of logged-in  use r s .  

$ who I grep bob 
Pr in ts the lis t  of logged-in use r s  whose log in names 
conta in th e str ing bob .  

$ who I grep bob I sor t I pr 
Pr ints an alphabetized ,  pag inated lis t  of logged-in  
use r s  whose log in names contain the  str ing bob .  

$ { date ; who I we - 1  } 
Appends ( to file log) 
count of logged-in 
after the left brac e .  

>>log 
the current date followed by the 
use r s .  Be sure to plac e  a spac e 

$ who I sed -e ' s/ . *// ' I sor t I uniq -d 
Pr ints only the log in names of all use r s  who are 
logged in more than once .  No te the use of sed as a 
f i lter  to remove charac te r s  tra i ling the log in name 
from e ach line . 

The who command does not £y itself prov ide options to yield 
all these results -- they are obtained by comb in ing who with 
o th er command s .  Note that who j ust se rves as the data 
source in these example s .  As an exerc ise , replac e "who I " 

with " < /e tc/passwd" in the above examples to see how a f ile 
can be used as a data source in the same way . Notice that 
redirec tion arg umen ts may appear anywhere on the command 
line , even at the star t .  

7 . 5 . 4 Command Subst i tution 

Any command line can be plac ed within bac k  quote s ( ' • • •  ' ) so 
that the output of the command replac es the command line 
itself . Th is concept is known as command subst itut ion . Th e 
command or commands  enclosed between back  quote s are fir st 
exec uted by the shell and then their output replaces the 
whole expre ss ion ,  back quote s and all . Th is feature is 
often used to ass ign to shell var iables .  (Shell v ar iables 
are descr ibed in the next sec tion . )  For example 
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today='date ' 

ass igns the str ing representing the current date to the 
var iable today ( e . g . , " Tue Nov 27 16 : 0 1 : 0 9  EST 19 8 2 " ) . The 
following command saves th e numbe r of logged- in use r s  in the 
var iable user s : 

u se r s='who I we -1 ' 

Any command that wr ites to the standard output can be 
enclosed in bac k  quote s .  Bac k  quote s may be nested ,  but the 
ins ide sets must be escaped with bac kslashes (\ ) . For 
example : 

logmsg= 'echo Your log in direc tory is \ 'pwd\ ' '  

Shell var iables c an also b e  g iven values ind irec tly by us ing 
the read command . The read command takes a line from the 
standard input ( usually your te rminal) and ass igns 
consec utive words on that line to any var iables named . 

For example 

re ad fir st init  last 

takes an input line of the form 

G. A .  Snyder 

and has the same effec t  as typing : 

f i r st=G .  in it=A .  last=Snyder 

The read command ass igns any excess "words"  to th e last 
var iable . 

7 . 6  Shell Var iables 

The shell has several mechanisms for cre ating var iable s .  A 
var iable is a name repre senting a str ing value .  Ce rta in 
var iables are re ferred to as pos itional par ameter s ; these 
are the var iables that are normally set · only on the command 
line . Oth er shell var iables are s imply names to wh ich the 
use r  or the shell itself may ass ign str ing values . 
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7 . 6 . 1 Pos i t ional Parameters 

When a shell procedure is invoked , the shell implic itly 
cre ates pos it ional parameters .  Th e name of the shell 
proc edure itself in pos ition zero on the command line is 
ass igned to the pos it ional paramete r $0 . The fir st command 
argumen t is c alled $ 1 ,  and so on. The shift command may be 
used to access argumen ts in pos it ions numbered hig her than 
n ine . 

One can explicitly force  values 
paramete r s  by us ing the set command . 

set  abc def ghi  

in to these pos it ional 
For example 

ass igns the str ing "abc" to the fir st pos it ional paramete r ,  
$ 1 ,  the str ing "def"  to $ 2 ,  and th e str ing "ghi " to $ 3 . 
Note that $0  may not be ass igned a value in th is way -- i t  
always re fe r s  to the name of the shell procedure , or in the 
log in shell , to the name of the shell . 

7 . 6 . 2 User-Defined Var iables 

The shell also recognizes alphanume r ic var iables to wh ich 
str ing values may be ass igned . A s imple ass ignmen t has the 
syntax : 

name=str ing 

Thereafte r ,  $name will yield the value str ing . A name is a 
sequence of le tte r s ,  digits , and underscores  that beg ins 
with a letter or an underscore . No spac es surr ound the 
equals s ign ( = )  in an ass ignmen t statemen t .  Note that 
pos it ional parameter s  may no t appear on the left s ide of an 
ass ignmen t statement �  th ey can only be set as desc r ibed in 
the prev ious sec tion . 

More  than one ass ignmen t may appear in an ass ignmen t 
statemen t ,  but beware : the shell per forms the ass ignments 
from r ight to left . 

The following command li ne re sult s in the var iable a 
acquir ing the value "abc " : 

a= $b b=abc 

The following are examples of s imple ass ignmen ts . Double 
quotes around the r ight-hand s ide allow spac es ,  tabs , 
semi colons , and newlines to be inc luded in a str ing , wh i le 
also allowing var iable substitution ( also known as 
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"parame te r substitution" ) to occur . Th is means that 
re fe rences to pos it ional parame te r s  and other var iable names 
that are pre fixed by a dollar s ign ( $ )  are replac ed by the 
cor respond ing values , if  any . S ingle quotes inh ibit  
var i able subst itution : 

MAI L=/usr/ma i l/gas 
echovar=" echo $ 1  $ 2  $ 3  $ 4" 
star s =* ****  
aste r is k s = ' $star s '  

In the above example , th e var iable echovar has as its  value 
th e str ing cons ist ing of the values of the fi r st four 
pos it ional parame te r s ,  separa ted by spac es .  No quotes are 
needed around the str ing of aste r is k s  be ing ass igned to 
stars bec au se pattern match ing (expans ion of sta r , the 
question mark , and brac kets)  does no t apply in th is context .  
Note that the value of  $asterisks is  the li te ral str ing 
" $star s " ,  not the str ing " ***** " , bec au se the s ingle quotes 
inh ibit substitution. 

In  ass ignmen ts , spac es are no t re-inte rpreted afte r var iable 
substitution , so that the following example re sult s in  
$first  and $second having the same value : 

f i r st= ' a  str ing with embedded spaces ' 
second=$fir st 

In  access ing the values of var iables ,  one may enclose the 
var iable name (or dig i t ,  in pos itional parame te r s) in brac es 
{ • • •  } to delimi t the var iable name from any following 
str ing .  In  par ticular , if the charac te r immed iate ly 
following the name is a lette r ,  dig i t , or underscore , th en 
the brac es are required . For example , examine the following 
input : 

a= ' Th is is a str ing ' 
echo " $ { a } ent test of var iable s . " 

He re , the echo command pr ints : 

Th is is  a str ingen t test of var iables .  

I f  no brac es we re used , the shell would substitute a null 
value for $ aent and pr int :  

ent test of var iables .  

The following var iables are ma inta ined by the shell . Some 
of them are se t by the shell , and all of them can be re set 
by the use r : 
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HOME Init iali zed by the log in program to the name of 
the use r ' s  login di rectory, i . e . , the directory 
that becomes the cur rent direc tory upon 
completion of a log in ; cd without argumen ts uses  
$HOME as the directory to sw itch to . Us ing th is 
var iable helps keep full path names ou t of shell 
procedure s .  Th is is of great benefit when 
pathnames are changed , eith er to balanc e  disk  
loads or to re flec t admin istrative changes . 

I FS The var iable that spec ifies  wh ich charac te r s  are 
internal field separator s .  These are the 
charac te r s  the shell use s dur ing blank 
inte rpre tation.  ( I f  you want to par se some 
delimi ter-separated data eas ily ,  you can set IFS 
to include that delimite r . ) The shell init ially 
sets IFS to inc lude th e blank , tab , and newline 
charac te r s .  

MAI L The pathname of a file wh ere your ma i l  is 
depos ited . I f  MAIL is set ,  th en the shell ch ecks  
to see if anyth ing has been added to the file it  
names and announc es the arr ival of new mai l  each 
t ime you re turn to command level ( e . g . , by 
leav ing the editor ) .  MAIL  must be se t by the 
use r and expor ted . (Th e presence of ma i l  in the 
standard ma i l  f ile is also announc ed at log in , 
regardless of whether MAIL is set . ) 

PATH The var iable that spec ifies  th e search path used 
by the shell in find ing command s .  Its  value is 
an ordered li s t  of directory path names separa ted 
by colons . The shell init iali zes  PATH to the 
l ist  : /bin :/usr/bin where a null arg umen t appears 
in fr ont of th e fi r st colon. A null anywhere in 
th e path list  repre sen ts the cur rent director y .  
On some systems , a search of the cur ren t 
d irectory is not the defau lt and the PATH 
var iable is init iali zed inste ad to /bin : /usr/bin .  
I f  you wish to search your cur rent directory 
last , rath er than fir st ,  use : 

PATH=/b in : /usr/b in : :  

He re , th e two colons togeth er repre sen t a colon 
followed by a null , followed by a colon,  thus 
naming th e current direc tory . You could possess 
a per sonal directory of commands  ( say , $HOME/bin) 
and cau se it to be searched before t�other 
three director ies by us ing : 
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PATH=$HOME/bin : : /b in : /usr/b in 

The sett ing of PATH is normally done in your 
. prof ile file .  

PS l The var iable that spec ifies  what str ing is to be 
used as th e pr imary prompt str ing .  I f  the sh ell 
is inte rac tive , it prompts with th e value of PS l 
when it  expec ts input . The defau lt value of PS l 
is " $  " ( a  dollar s ign ' $ ' followed by a blank ) . 

PS 2 Th e var iable that spec i fies  the secondary pr ompt 
str ing . If  th e shell expects more  input when it 
encounter s  a newline in its  input , it  pr ompts 
with the value of PS 2 .  The defau lt value for 
th is var iable is " >  " ( a  gre ate r-than symbol ' > ' 
followed by a blank ) . 

In  genera l ,  you should be 
var iable s so that they 
export at the end of your 
expor t statemen t follows : 

sure to expor t all of the above 
are defined for all sh ells .  Use 

. prof i le fi le .  An example of an 

expor t HOME I FS MAIL  PATH PS l PS l 

7 . 6 . 3 Pre-Defined Special Var iables 

Several var iables have spec ial meaning s :  the following are 
se t only by th e shell : 

$ #  Records th e number of arg umen ts passed to the 
shell , no t counting th e name of the shell proc edure 
itself . For instanc e ,  $# yields the numbe r of the 
h ighest set pos it ional parame te r .  Thus 

sh cmd a b c 

sets $ #  to 3 .  One of its pr imary uses is in 
check ing for the pre sence of the requ ired numbe r of 
argumen ts : 

if test $#  -lt  2 
then 

echo ' two or more arg s required ' ;  exit  
fi  

$? Conta ins the ex it statu s of the last command 
exec uted ( also re fe rred to as "return code , "  " exit  
code , "  or  "value" ) .  Its  value is a dec imal .str ing . 
Most XENIX commands re turn zero to ind ic ate 
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successful completion . The shell itself  returns 
the cur rent value of $? as its  ex it statu s .  

$ $  The process number o f  the current process . Bec ause 
proc ess number s  are unique among all exist ing 
proc esses , th is 5-d ig it str ing is often used to 
generate unique names for tempor a ry fi les . XENIX 
prov ides no mechanism for the au tomatic cre at ion 
and deletion of tempora ry fi les ; a fi le exis ts 
unt i l  it is e�plicitly removed . Tempora ry fi les  
are generally undes irable obj ec ts ;  the  XENIX pipe 
mechanism is far super ior for many applications . 
However , the need for uniquely-named tempora ry 
f i les  does  occas ionally occur . 

The following example i llustrates  the recommended 
prac tice of creating tempora ry f iles in a directory 
used only for that purpose : 

. 

. use current process id 
to form unique temp f ile 

temp=$HOME/temp/$$  
l s  > $temp 
: commands  h ere , some of wh ich use $ temp 
rm $temp 
: clean up at end 

$ !  The process numbe r of the last process run in the 
bac kground (us ing th e ampe rsand { & ) ) .  Again , th is 
is a 5-digit  str ing .  

$- A str ing cons is t ing of names of exec ution flags 
currently turned on in th e shell . For example , $
might have the value "xv"  i f  you are trac ing your 
output . 

7 . 7 The Shel l  State 

The state of a given instanc e  of the shell includes the 
values of pos itional paramete r s ,  use r-defined var iables ,  
env ir onmen t var iables ,  mod es of execution,  and the cur rent 
wor k ing direc tory . 

The state of a shell may be alte red in var ious ways . These 
include chang ing the wor k ing d irectory with the cd command , 
setting several flag s ,  and by re ading commands  from the 
spec ial f ile , .prof i le , in your log in directory . The 
. prof i le f ile is re ad each time you log in to XENIX ,  I t  is 
normally used to execute spec ial one-t ime-only commands  and 
to set  and expor t var iables to all late r shells . 
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7 . 7 . 1 Cd 

Th e cd command changes the cur rent di rec tory to the one 
spec ified as its arg umen t .  Th is c an and should be used to 
change to a conven ien t plac e in the direc tory struc ture . 
Note that cd is often plac ed within parenthese s to cau se a 
sub-shell to change to a different direc tory and exec ute 
some commands  without affec ting the or ig inal shell . 

For example , the fir st sequence below copies  the file 
/usr/bin/ls to /usr/you/bin/ls . Th e second changes 
director ies fir st , and then performs a copy . 

cp /usr /bin/ls /usr/you/bin/ls 
( cd /usr/bin ; cp ls /usr /you/b in/ls )  

Both command lines have the same effec t .  

7 . 7 . 2 The . prof ile File 

When you log in , the shell is invoked to re ad your command s .  
The shell then pr oceeds to see if you have a f ile named 
. profile. in your log in direc tory . I f  so , commands  are re ad 

�· and exec uted from it . Finally , the shell is re ady to re ad 
commands  from your standard input -- usually the te rminal . 

7 . 7 . 3 Execut ion Flags : set 

The set command lets you alte r the behav ior of the sh ell by 
setting cer tain shell flag s .  In part icular , the -x and -v 
flags may be useful when invok ing th e shell as a command 
from the terminal . Flags  may be set by typing , for example : 

set -xv 

( to turn on both flags -x and -v ) . Th e same flag s may be 
turned off by typing : 

se t +xv 

These two flags have th e following meaning : 

-v Input lines are printed as they are re ad by the 
shell . Th is flag is par t icularly use ful for 
isolating syntax error s .  The commands  on each 
input line are exec uted afte r that input li ne is 
pr inted . 
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-x Commands and th eir arg umen ts are pr inted as they 
are executed . (Sh ell control commands , such as 
for , while , etc . , are no t pr inted , however . ) No te 
that -x cau ses  a trace of only those commands  that 
are ac tually exec uted , where as -v pr ints each line 
of input unti l a syntax error is detec ted . 

The set  command is also used to set these and other  flags 
with in shell proc edure s .  

7 . 8 A Command ' s  Environment 

All the var iables (with th eir  assoc iated values)  that are 
known to a command at the beg inning of exec ution of that 
command constitute its environment . Th is env ironmen t 
inc ludes var iables that the command inh er its from its parent  
proc ess and var iable s spec i fied as  keyword par ameters on the 
command line that invokes the command . 

The var iables that a sh ell passe s to its ch i ld pr oc esses are 
those that have been named as arg umen ts to the expor t 
command . Th e expor t command plac es the named var iables in 
the env ir onmen ts of both th e shell and all its future ch i ld 
processe s .  

Keywor d paramete r s  are var iable-value pair s that appear in 
the form of ass ignmen ts , normally before the proc edure name 
on a command li ne . Such var iables are plac ed in the 
env ir onmen t of th e procedure be ing invoked . For example : 

keycommand 
echo $ a  $ b  

is  a s imple procedure that echoes the values o f  two 
var iables . I f  it  is invoked as : 

a=keyl b=key2 keycommand 

then th e re sult ing output is : 

k eyl key2 

Keywor d paramete r s  are not counted as argumen ts to the 
procedure and do no t affec t  $# . 

A procedure may access the value of any var iable in its  
environmen t .  However , if changes are  made to th e value of  a 
var iable , these changes are no t re flec ted in th e 
env ir onmen t ;  they are local to th e procedure in question.  
In order for these changes to be plac ed in the env ir onmen t 
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that the procedure passes to its ch i ld proc esse s ,  the 
var iable must be named as an argumen t to the expor t command 
with in that procedure . To obta in a li s t  of var iables that 
have been made expor table from the cur rent  shell , type : 

expor t 

You wi ll also get a list  of var iable s that have been made 
readonly. To get a li s t  of name-value pair s in the cur ren t 
env ir onmen t ,  type : 

se t 

7 . 9  Invok ing the Shell 

The shell is a command and may be invoked in the same way as 
any other  command : 

sh proc [ � • • •  A new instance of the 
explicitly invoked to 
Argumen ts , if  any , 
manipulated .  

sh ell is 
read proc.  

can be 

sh -v proc [ �· · · ] Th is is equ ivalen t to putt ing " se t  
- v "  at the beg inning o f  proc.  
Simi larly ,  for the -x , -e , -u , and 
-n flag s .  

proc [ � • • •  ] I f  proc is marked exec utable , and 
is no t a compi led , exec utable 
program ,  the effec t  is s imi lar to 
that of : 

sh proc args 

An advantage of th is form is that 
var iables that have been expor ted 
in the shell w i ll still be expor ted 
from proc when th is form is used 
( bec au se the shell only for ks  to 
read commands from EI££) .  Thus  any 
changes made with in proc to the 
values of expor ted var iables will 
be passed on to subsequen t commands  
invoked from proc . 
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7 . 10 Pass ing Arguments to the Shell 

The Shell 

When a comma nd line is sc anned , any ch arac ter sequence of 
the form $n is replaced by the nth arg umen t to the shell , 
counting the-name of th e shell procedure itself as $ 0 . Th is  
no tation permits  d irec t re fe rence to th e procedure name and 
to as many as nine pos it ional paramete r s .  Add it ional 
argumen ts can be processed us ing th e shift command or by 
us ing a for loop . 

The shift command sh i fts  arg umen ts to the le ft ; i . e . , the 
value of $ 1  is thrown away , $ 2  replaces $ 1 , $ 3  replac es $ 2 , 
and so on . The highest-numbered posit ional paramete r 
becomes unset ( $ 0  is never sh i fted} . For example , in the 
shell procedure r ipple below, echo wr ites its  arg umen ts to 
th e standard output ; whi le is discussed late r ( it is  a 
looping command } ; and lines that beg in with a colon ( : } are 
commen ts : 

: r ipple command 
wh ile test $#  ! =  0 
do 

echo $ 1  $ 2  $ 3  $ 4  $ 5  $6 $7 $8 $ 9  
sh i ft 

done 

If the proc edure we re invoked by 

r ipple a b c 

it would pr int : 

a b c 
b c 
c 

The spec ial shell var iable " star"  ( $* }  cau ses  substitution 
of all pos itional paramete r s  except $0 . Thus ,  the echo line 
in the r ipple example above could be wr itten more compac tly 
as : 

echo $*  

Th ese two echo command s  are not equivalen t :  the  fir st pr ints 
at most nine pos it ional paramete r s ;  the second pr ints all o f  
the cur rent pos itional paramete r s .  Th e shell star var iable 
( $ * }  is more  conc ise and le ss error-prone . One obvious 
application is  in pass ing an arbitrary number of  argumen ts 
to a command : 
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nroff -man $* 

It is impor tant to under stand th e sequenc e of ac tions used 
by the sh ell in sc anning command lines and subst itut ing 
argumen ts . Th e shell f i r st re ads input up to a newline or 
semi colon , and then par ses that much of the input . 
Var iables are replaced by their values and then command 
subst itution (via bac k quote s) is attempted . I/O 
redirec tion argumen ts are detected , ac ted upon , and deleted 
from the command line . Next , the shell sc ans the result ing 
command line for internal field separators ,  that is , for any 
charac te r s  spec i fied by IFS to bre ak the command line in to 
dist inc t  arg umen ts ; explicit  null arg umen ts ( spec ified by  '"' 
or ' ' )  are re ta ined , wh ile implicit null arg umen ts re sult ing 
from evaluation of var iables that are null or no t se t are 
removed . Then fi lename genera tion occur s ,  with all 
me tacharacte r s  be ing expanded . The re sult ing command li ne 
is then exec uted by the shell . 

Some time s ,  command lines are built inside a shell proc edu re . 
In th is case , i t  is some time s useful to have the shell 
rescan th e command line afte r all the init ial substitutions 
and expans ions have been performed . The spec ial command 
eval is ava i lable for th is purpose . Eval takes a command 
line as its  argumen t and s imply rescans the line , per forming 
any var iable or command subst itutions that are spec ified . 
Cons ider the following ( s impli fied) s ituation : 

command=who 
output= ' I we -1 ' 
eval $command $output 

Th is segmen t of code re sults in the command line 

who I we -1 

being executed . 

The ou tput of eval canno t be red irec ted . However , use s  of 
eval c an be nested , so that a command line can be evaluated 
several t ime s .  

7 . 11 Control Commands 

The shell prov ides several commands  that implemen t a var ie ty 
of control struc tures  u se ful in creating shell procedu re s .  
Before desc r ib ing these struc ture s ,  a few te rms need to be 
defined . 
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A s imple command is any single ir reduc ible command spec ified 
by the name of an exec utable file .  I/O red irec tion 
arg umen ts c an appear in a s imple command line and are passed 
to th e shell , not to the command . 

A command is a s imple command or any of the shell control 
command s descr ibed below. A pipel ine is a sequenc e of one 
or more commands  separa ted by a vert ic al bar ( ! ) .  In a 
pipeline , th e standard output of each command but the last 
is connec ted ( by a �) to the standard input of the next 
command . Each command in a pipeline is run separa tely � the 
shell wa its for the last command to fin ish . The exit status 
of a pipeline is non-zero if  the ex it status of e ith er the 
f i r st or last proc ess in the pipeline is non-zero.  

A command list is a sequence of one or mor e pipelines 
separated �a semicolon ( 1 ) , an amper sand ( & ) , an "and- i f "  
symbol ( && ) , or an "or - i f "  ( j l )  symbol ,  and optionally 
terminated by a semicolon or an amper sand .  A semicolon 
cau ses  sequen tial exec ution of the prev ious pipeline . Th is 
means that the shell wa its for th e pipeline to finish before 
re ading the next pipeline . On th e other hand , th e amper sand 
( & )  cau ses asynchr onous background exec ut ion of the 
preced ing pipeline . Thus ,  both sequen tial and background 
exec ution are allowed.  A backgr ound pipeline continues 
exec ution until  it te rminates voluntar i ly ,  or unti l its 
proc esses are k i lled . 

Oth er uses of the amper sand inc lude off-line pr inting , 
background compi lation , and generation of jobs to be sen t to 
oth er compute r s .  For example , if  you type 

nohup cc prog . c& 

you may continue wor k ing wh ile the C compi le r  runs in the 
background . A command li ne end ing with an amper sand is 
immune to inte rrupts or quits  that you might genera te by 
typing <INTERRUPT>  or <QUIT> . I t  is also immune to logou ts 
with <CONTROL- D> . However , <CONTROL- D> will abor t the 
command if you are opera ting over  a dial-up line . In th is 
case , it i's wise to make the command immune to hang-ups  
( i . e . , logou ts)  as  we ll . The nohup command is  used for th is 
purpose . In th e above example without nohup , if  you log ou t 
from a dial-up line wh i le cc is still exec ut ing , cc will be 
k i lled and your output will disappear . 

The amper sand 
espec ially on 
cons ider you a 
of background 
doing so . 

opera tor should be used with re stra int,  
heav i ly-loaded systems . Oth er use r s  wi ll no t 
good citi zen if you start  up a la rge number 

processes without a compell ing re ason for 
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The and-if  and or - i f  ( && and I I >  opera tor s c ause cond it ional 
execution of pipelines .  Both of these are of equal 
prec edence when evaluat ing command lines ( but both are lowe r 
than th e ampe rsand ( & }  and th e vertical bar < I > > · In the 
command li ne 

cmdl I I cmd2 

th e fir st command , cmdl , is exec uted and its exit  status 
examined . Only i�mdl fa i ls ( i . e . , has a non-zero exit 
status}  is  cmd2 exec uted . Thus ,  th is is  a mor e te r se 
notation for=--

i f  cmdl 
test $? ! =  0 

th en 
cmd2 

fi 

The and-if  operator ( && }  operator yields a complemen tary 
test .  For example , in the following command li ne 

cmdl &&  cmd2 

.� the second command is exec uted only i f  the fir st succeeds 
( and has a zero ex it statu s} . In the sequence below, each 
command is exec uted in order until  one fai ls : 

cmdl & &  cmd2 &&  cmd3 &&  • • •  && cmdn 

A s imple command in a pipeline may be replac ed by a command 
list  enclosed in either parentheses or brac es .  The output 
of all the commands  so enclosed is combined into one stream 
that becomes the input to th e next command in the p ipeline .  
The following line formats and pr ints two separa te 
documen ts : 

{ nroff -mm textl � nroff -mm text2 ; } I lpr 

Note that a spac e is usually needed afte r the left brac e and 
befor e th e r ight brac e .  

7 . 1 1 . 1  Structured Cond it ional : if  

The shell prov ides structured cond it ional capab i li ty with 
the i f  command . The s implest if  command has the following 
form : 
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i f  command-l i s t  
then command-l i s t  
f i  

The command li s t  following the i f  is exec uted and 
last command in the lis t  has a z ero exit  statu s ,  
command li s t  that follows then is exec uted . The 
ind icates the end of the i f  command . 

The Shell 

if the 
then th e 
word f i  

To cau se an alte rnative se t of commands  to b e  exec uted when 
there is a non-zero exit  statu s ,  an else clause can be g iven 
with the following structure : 

if  command-l ist  
then command-list  
else command-l ist  
fi  

Mult iple tests  c an be ach ieved in  an  i f  command by us ing the 
elif clause , although the case statemen t is bette r for larg e 
numbers  of tests . For example :  

i f  test  -f  " $1 "  
is $ 1  a fi le? 

then pr $ 1  
elif  test -d " $1 "  

else , is $1  a directory? 
then (cd $ 1 ;  pr * )  
else echo $ 1  is neither a f ile nor a directory 
f i  

The above example i s  exec uted a s  follows : i f  the value of 
the fir st pos i t ional parame te r is a fi lename , then pr int  
that file ; if  no t ,  th en ch eck to see  if  it is the name of  a 
d irectory.  I f  so , change to that directory and pr int all 
the fi les there . Otherwise , echo the error message .  

The if command may be nested ( but be sure to end each one 
with a fi ) . Th e newli nes in th e above examples of i f  may be 
replac ed by semi colons . 

The exit  status of th e if  command is th e ex it status of the 
last command exec uted in any then clause or else clau se .  I f  
no such command was exec uted , i f  returns a zero exit status . 
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7 . 11 . 2  Multiple Way Branch : case 

A mult iple way branch is pr ov ided by th e case command . Th e 
bas ic format of case is : 

c ase str ing in 
pattern 

pattern 
esac 

command-l i s t  ; ; 

command-lis t ; ; 

The shell t r ies to match str ing against each pattern in  
turn , us ing the same pattern-match ing conventions as in  
f i lename generation.  I f  a match is  found , the command lis t  
following the matched patte rn is exec uted ; the double 
semi colon ( : : )  se rves as a break out of the case and is 
required afte r each command li s t  except th e last .  No te that 
only one pattern is ever matched , and that matches are 
attempted in order , so that if a star ( * )  is th e fir st 
pattern in a case , no oth er patte rns are looked at . 

More  than one patte rn may be assoc iated with a given command 
list  by spec i fying alternate patte rns separa ted by vertical 
bar s  < I > ·  For example : 

c ase $ i  in 
* • c )  cc $ i  

. . 
I I 

* . h  I * • sh) 
. do no th ing . 

. . 
I I 

* )  echo " $ i  of unknown type " 
. .  
I I 

e sac 

In the above example , no ac tion is taken for the second set 
of patterns bec ause the null , colon ( : ) command is 
spec i fied . The star ( * )  is used as a defau lt patte rn , 
bec au se it matches any word .  

The exit status of case is the ex it status of the last 
command exec uted in th e case command . I f  no commands  we re 
executed , th en case has a z ero exit  statu s .  
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7 . 11 . 3  Cond i t ional Looping : while and until 

A wh ile command has the general form : 

wh ile command-list  
do 

command-list  
done 

The Shell 

The commands  in the fi r st command li s t  are exec uted , and if 
the exit  status of the last command in that lis t  is zero, 
th en th e commands  in the second li s t  are exec uted . Th is 
sequence is repeated as long as th e exit status of the fir st 
command li s t  is zero.  A loop can be exec uted as long as the 
f i r st command lis t  re turns a non-zero exit status by 
replac ing wh ile with until . 

Any newline in the above example may be replac ed by a 
semi colon . The exit  status of a wh ile ( or until)  command is 
the exit status  of the last command exec uted in the second 
command li s t .  I f  no such command is exec uted , whi le (or 
until)  has a zero exit  statu s .  

7 . 11 . 4  Looping Over a List : for 

Often , one wishes to per form some set of opera tions for each 
f i le in a set of fi les , or exec ute some command onc e  for 
each of several argumen ts . The for command can be used to 
accomplish th is . The for command has the format 

for var iable in word-l ist  
-- --

do 
command-l ist  

done 

wh ere word-list  is a lis t  of str ing s separated by blanks .  
The commands  i n  th e command-l i s t  are exec uted onc e for each 
word  in the word lis t .  Var iable takes on as its value each 
word  fr om the word  li s t ,  in turn .  The word lis t  is f ixed 
afte r it is evaluated the fir st time . For example , the 
following for loop cau ses each of the C source files xec . c ,  
cmd . c ,  and word . £  in the current direc tory to be "di ffed" 
with a f i le of the same name in the direc tory 
/usr/s rc/cmd/sh : 

for CFI LE in xec cmd word 
do diff $CFI LE . c  /usr /sr c/cmd/sh/$CFI LE . c  
done 
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The fir st occur rence of CFI LE immed iately afte r the word for 
has no prec eding dollar s ign , s ince the name of the var iable 
is wanted and no t its value . 

One can omi t  th e " in word-l ist " par t of a for command ; th is 
causes  th e current se t of pos it ional parame te r s  to be used 
in plac e  of word-l i s t .  Th is is use ful when wr it ing a 
command that performs th e same set of commands  for each of 
an unknown number of argumen ts . For example , assume that 
the following command is given th e name "echo2 " :  

for word 
do echo $word$word 
done 

Th en th is command could be given exec ute status and exec uted 
as follows : 

chmod +x echo2 
echo2 rna pa bo fi yo no so ta 

The ou tput from th is command would be : 

mama 
papa 
bobo 
f ifi  
yo yo 
no no 
so so 
tata 

7 . 11 . 5  Loop Control : break and continue 

The break command can 
while or a for loop . 
next iteration of th e 
only when they appear 

be used to te rminate 
Continue requests the 
loop . These commands 
between do and done . 

exec ution of a 
exec ution of th e 

are effec tive 

The break command te rminates  exec ut ion of 
( i . e . , innermost )  enclos ing loop , caus ing 
re sume after the neare st following unmatched 
from n levels is obta ined by break n .  

the smallest 
exec ution to 

done . Exit 

The cont inue command cau ses  exec ution to re sume 
nearest enc los ing for , wh ile , or until statemen t ,  
one that beg ins the innermost loop conta in ing the 
You can also spec i fy an argument n to continue and 
will re sume at the n th enclos ing loop : 
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Th is proc edure is inte ractive . 
"Bre ak " and "continue "  commands  are used 
to allow the use r to control data en try . 

wh ile true  
do echo " Please en te r data " 

read re sponse 

done 

case " $re sponse " in 
n done " )  bre ak 

: no more data 
. .  
I I 

" " )  continue 
. .  
I I 

* )  : proc ess th e data here 
. . 
I I 

e sac 

7 . 11 . 6  End-of-File and exit 

The Shell 

When the shell re aches the 
exec ution , re turn ing to its  
last  command exec uted pr ior to 
level sh ell is te rminated by 
th e same as logg ing ou t .  

end-of-f i le ,  it  te rminate s 
parent  the ex it status of the 

the end-of-f i le .  The top 
typing a <CONTROL- D> wh ich is 

The exit command s imply re ads to the end-of-f i le and 
returns , setting the ex it status to the value of its 
argumen t ,  if  any .  Thus ,  a procedure can be te rminated 
normally by plac ing " ' exit  0" at th e end of the file .  

7 . 11 . 7  Command Grouping : Parentheses and Braces 

There are two me thods for group ing commands  in the shell : 
parenthese s and braces .  Parenth eses cau se the sh ell to 
cre ate a sub-shell that re ads th e enclosed command s .  Both 
the r ight and left parenth eses are recognized wh erever they 
appear in a command li ne -- they can appear as literal 
parenthese s only by be ing quoted . For example ,  if you type 

garble ( stu ff)  

the shell in terpre ts th is as four discre te words : "garble" , 
" ( " ,  " stuff " ,  and " ) " .  

This sub-shell capab ility is useful wh en per formi ng 
opera tions without affec ting the values of var iables in the 
current shell , or wh en tempor a r i ly chang ing direc tory and 
exec uting commands in the new directory without  hav ing to 
explicitly re tu rn to th � current directory . 
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The current env ironmen t is passed to the sub-sh ell and 
var iables that are expor ted in the current sh ell are also 
expor ted in th e sub-shell . Thus 

CURRENTDIR='pwd' ; cd /usr/docs/o therdir ; 
nohup nroff doc . n  I lpr & ; cd $CURRENTDIR 

and 

{ cd /usr/docs/otherd ir ; nohup nroff doc . n I lpr & ) 

accomplish the same result : a copy of 
/usr/docs/otherdir/doc . n  is sen t to the line pr inte r .  
However;-th e second example au tomatic ally puts you bac k in 
your or ig inal wor k ing directory . In the second example 
above , blanks  or newlines sur round ing the parenthese s are 
allowed but no t nec essary .  Th e sh ell w i ll prompt with the 
value of th e sh ell var iable PS 2 if an end parenthes is is 
expec ted . 

Braces { { and } >  may also be used to gr oup commands  
togeth er . Both th e left and th e r ight brac e are recognized 
only if they appear as the fir st { unquoted) word of a 
command . Th e open ing brac e may be followed by a newline { in 
wh ich case the shell prompts for more input) . Unlike  
parenth ese s ,  no sub-shell is  cre ated for brac es : the 
enclosed commands  are s imply re ad by th e shell . Th e brac es 
are conven ien t  when you wish to use th e { sequen tial)  output 
of several command s  as input to one command . 

The exit  status of a set 
parentheses or brac es is 
enclosed executed command . 

of commands 
the ex it 

gr ouped by either  
status of the last 

7 . 11 . 8  I nput/Output Redirection and Control Commands 

The shell normally does no t for k when it  recognizes  the 
control commands  {oth er than parenthese s)  descr ibed above . 
However , each command in a pipeline is run as a separa te 
process in order to direct input to or output from e ach 
command . Also , when red irection of input/output is 
spec i fied explicitly for a contr ol command , a separa te 
process is spawned to exec ute that command . Thus , when i f ,  
whi le ,  until , case , and for are used in a pipeline 
cons isting of more than one command , the shell for ks  and a 
sub-sh ell runs the contr ol command . Th is has two 
implications : 

1 .  The most noticeable implication is that any changes 
made to var iables with in the control command are no t 
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2 .  

effec tive once that control command fin ishes ( th is is 
s imi lar to the effec t of us ing parenthese s to group 
commands) . 

The second implication is that contr ol commands  
slightly slowe r when red irec ted , bec au se of 
add it ional overhead of cre ating a shell for 
contr ol command . 

run 
the 
the 

7 . 11 . 9  Transfer to Another File and Back : The Dot ( . )  
Command 

A command line of the form : 

• proc 

c au ses  the shell to re ad commands from proc without  spawn ing 
a new process . Changes made to var iables in proc are in 
effec t afte r the dot command finishes . Th is is a good way 
to gath er a numbe r of shell var iable in itializations into 
one fi le .  A common use of this command is to re init iali z e  
the top level shell by re ading th e . prof i le fi le with : 

• •  profi le 

7 . 11 . 10 Interrupt Handling : trap 

A prog ram may choose to catch an inter rupt  from the 
te rminal , to ignore  it  completely , or to be te rmi nated by 
it . Shell procedure s c an use th e trap command to obta in the 
same effects . 

trap � s ignal-l ist 

is  the form of the trap command ,  where � is a str ing to be 
interpre ted as a command li s t  and s ignal-l ist  cons is ts of 
one or more  s ignal numbe rs  as desc r ibed in s ignal ( 2 ) ) .  The 
commands  in � are sc anned at least onc e ,  when the shell 
fir st encounte r s  the trap command . Bec au se of th is , it  is 
usually wise to use s ingle ra th er than double quote s to 
surround th ese command s .  Th e forme r inh ibit  immed iate 
command and var iable subst itution. Th is becomes impor tant,  
for instanc e ,  when one wishes to remove tempora ry f i les and 
the names of those fi les have no t ye t been dete rmined when 
the trap command is f i r st re ad by th e shell . Th e following 
procedure will pr int the name of th e cur rent direc tory in 
the f ile errdirect wh en it is inte rrupted , thus g iving the 
use r information as to how much of the job was done : 
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trap ' echo 'pwd' >errdirec t ' 2 3 15 
for i in /b in /usr /bin /usr/gas/b in 
do 

cd $ i  

The Shell 

: commands to be exec uted in direc tory $ i  h ere 
done 

Beware that th e same pr oc edure with double rather than 
s ingle quotes does someth ing di fferen t :  

( trap " echo ' pwd' >errdirect "  2 3 15 ) 

Th is pr ints the name of th e directory from wh ich the 
procedure was exec uted . 

Signal 1 1  may never be trapped , bec au se the shell itself  
needs to catch it to deal with memory alloc ation . Zero is 
interpre ted by the trap command as a s ignal genera ted by 
exit ing fr om a shell . Th is occur s either with an exit 
command , or by " falling through" to the end of a pr ocedure . 
If  � is no t spec i fied , then the ac t ion taken upon rec eipt 
of any of the s ignals in the s ignal list  is reset to the 
defau lt system ac tion . I f  � is an explicit null str ing ( 
' '  or " "  ) , then th e s ignals 1n th e s ignal list  are ignored 
by th e shell . 

The trap command is most frequen tly used to make sure that 
tempor ary f i les are removed upon te rmination of a procedure . 
The preceding example would be wr itten mor e typic ally as 
follows : 

temp=$HOME/temp/$$  
trap ' rm $temp ; trap 0 ;  exit ' 0 1 2 3 15 
ls > $temp 

: commands that use $ temp here 

In th is example , whenever s ignal 1 ( hangup } , 2 ( in te rrupt ) , 
3 ( quit ) , or 15  ( k i ll )  is rec eived by the shell procedure , 
or wh enever the shell pr ocedure is about to exit , the 
commands  enclosed be tween the s ingle quote s are exec uted .  
The exi t  command must be inc luded , or else the shell 
continues re ading commands where it le ft off when the s ignal 
was rec eived . The " trap 0" in the above procedure turns off 
th e or ig inal trap on exits from th e shell , so that the exi t  
command does no t re ac tivate the execution o f  the trap 
command s .  

Some time s 
exec uting 
d irec tory 
directory , 

the shell continues re ading commands afte r 
trap commands .  The following proc edure takes each 

in the cur rent director y ,  changes to that 
prompts with its name , and exec utes commands  
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typed at th e te rminal until  an end-of-f i le ( <CONTROL- D> ) or 
an interrupt is received . An end-of-f i le causes  the read 
command to re turn a non-zero exit statu s ,  and thus th e wh ile 
loop te rminates  and the next direc tory cycle is init iated . 
An inte rrup t  is ignored wh i le execut ing the requested 
commands ,  but c auses  te rmination of the procedure wh en it is 
wa it ing for input : 

d= 'pwd' 
for i in * 
do if  test 

th en 

fi  
done 

-d $d/$i 
cd $d/$i 
wh i le echo " $ i : "  

trap exit 2 
read x 

do trap : 2 

done 

: ignore in te rrupts 
eval $x  

Several traps may be  in effec t at  the same time : 
s ignals are rec eived s imultaneously , they are 
nume r ic ally ascend ing order . To dete rmine wh ich 
curren tly se t ,  type : 

trap 

i f  mult iple 
se rv iced in 

traps are 

It is impor tant to under stand some th ing s about the way in 
wh ich the sh ell implemen ts th e trap command . Wh en a s ignal 
(other than 1 1 )  is rec eived by th e shell , it  is passed on to 
whateve r ch i ld proc esses are curren tly exec ut ing . When 
th ese ( synchronou s) pr ocesses te rminate , normally or 
abnormally , the shell polls any traps that happen to be set 
and executes th e appropr iate trap commands .  Th is process is 
stra ightforward , except in the case of traps se t at the 
command (oute rmost , or log in) level .  In th is case , it  is 
poss ible that  no ch i ld process is runn ing , so before the 
shell polls the traps ,  it wa its for th e te rminat ion of the 
f i r st process spawn ed after the s ignal was rec eived . 

For inte rnal commands ,  th e shell normally polls traps on 
completion of th e command . An exception to th is rule is 
made for the read command , for wh ich traps are se rv iced 
immediately , so that read can be in te rrupted wh i le wa it ing 
for input.  
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7 . 1 2 Spec ial Shell Commands 

There are several spec ial commands that  are internal to the 
sh ell ( some of wh ich have alre ady been men tioned) . These 
commands should be used whenever poss ible , bec au se they are , 
in genera l ,  faste r and more eff ic ien t than oth er XEN IX 
command s .  The shell does no t for k  to exec ute these 
commands ,  so no addit ional proc esses are spawned .  The 
trade-off for th is eff ic iency is that  red irec t ion of 
input/ou tput is not allowed for mos t  of these spec ial 
commands .  

Several o f  the spec ial commands have already been descr ibed 
bec au se they affec t the flow of control . They are dot ( . ) ,  
break , continue , exi t ,  and trap.  The set command is also a 
spec ial command . De sc r iptions of the rema in ing spec ial 
commands are given here : 

. . 

cd � 

exec � • • •  

newgrp .§!!.9_ • • •  

The null command . Th is command does  
noth ing and is used to inse rt  
commmen ts in shell proc edures .  Its  
ex it  status  is  z ero ( true) . Bewa re : 
any argumen ts to th e null command are 
par sed for syntac t ic cor rec tness � when 
in doubt , quote such argumen ts . 
Paramete r substitution tak es plac e ,  
j ust  as i n  oth er commands .  

Mak e  �rg th e cur ren t direc tory . I f  
arg 1s not a valid direc tory ,  or the 
use r is no t au thor ized to access i t ,  a 
non-zero ex it  status  is returned .  
Spec ifying cd with no � is 
equ ivalen t to typing "cd $HOME" . 

If � is a command , then th e shell 
executes it withou t  for k ing . No new 
process is cre ated . Input/output 
redirec t ion argumen ts are allowed on 
the command line . If  only 
input/output redirec t ion argumen ts 
appear , then th e input/output of the 
shell itself is mod ified accord ing ly . 

The newgrp command is exec uted ,  
replac ing the shell . Newgrp in  turn 
cre ate s a new shell . Bewa re : only 
env ironment var iables  wi ll be known in 
th e shell c reated by the newgrp 
command . Any var iable s that  we re 
expor ted will no longer  be marked as 
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read var . . .  

readonly var 

t imes 

umask .!2!!!!. 

wa it 

The Shell 

such . 

One line ( up to a newline)  is read 
from standa rd input and the fir st word 
is  ass igned to the fir st var iable , the 
second word to the second var iable , 
and so on . All words  left over  are 
ass igned to the last var iable . The 
exit status of read-rs-zero unle ss an 
end-of-f i le is re ad .  

The spec ified var iable s are made 
readonly so that no subsequen t 
ass ignments may be made to them .  I f  
no argumen ts are g iven , a lis t  o f  all 
readonly and of all exported var iable s 
is g iven . 

The accumulated use r and system t ime s 
for processe s run from the cur rent 
shell are pr inted . 

The use r file cre at ion mask is se t to 
nnn . If  nnn is omitted , then the 
current value-of th e mask is pr inted . 

The sh ell wa its for all curren tly 
ac tive ch i ld pr oc esses to te rmi nate . 
The ex it status of wait is always 
zero.  

7 . 13 Creat ion and Organi zation of Shell Procedures 

A shell procedu re can be cre ated in two s imple steps . The 
f i r st is build ing an ord inary text f i le .  The second is 
chang ing the mode of the file to make  it executable , thus 
permitting it�be invoked by 

proc arg s 

rather  than 

sh proc arg s 

The second step may be omitted for a proc edure to be 
once or twice and then disc arded , but is recommended 
long er-l ived ones . He re is the en tire input needed to 
up a s imple procedure : 
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ed 
a 
nroff -T4 50 -man $ *  

w draft 
q 
chmod +x dra ft 

I t  may then be invoked as 

draft f i lel f i le2 

Note that shell procedure s must always be at least readable , 
so that the shell itse lf can read commands  from the f ile .  

I f  draft we re thus  c re ated in a directory whose name appear s 
in the use r ' s  PATH var iable , the use r could chang e wor k ing 
director ie s and st ill invoke the draft command . 

Shell proc edu res may be cre ated dynamically . A proc edure 
may generate a fi le of commands ,  invoke ano ther instance  of 
the shell to exec ute that f ile ,  and then remove i t .  An 
alte rnate approach is that of us ing the dot command ( . ) to 
make the cur rent sh ell read commands from--the new f i le ,  
allowing use of exis ting shell var iable s and avoid ing the 
spawn ing of an additional process for ano ther  shell . 

Many use r s  pre fe r to wr ite shell procedures  inste ad of C 
programs . Th is is true for severa l re asons : 

1 .  A shell procedure is easy to cre ate and mainta in 
bec au se it is only a f ile of ord inary text .  

2 .  A shell procedure has no cor re spond ing obj ec t  program 
that must be generated and ma inta ined . 

3 .  A sh ell proc edure is easy to cre ate on the fly , use a 
few time s ,  and then remove .  

4 .  Bec au se shell procedures are usually shor t i n  leng th ,  
written in a high-level programming languag e ,  and kept  
only in  their  source-language form,  they are  genera lly 
easy to find , under stand , and mod i fy . 

By conven tion , direc tor ies that conta in only commands  
shell procedure s are named bin . Th is name is  der ived 
the word "b inary , " and is--used bec au se compi led 
executable prog rams are often called "bina r ie s "  
distingu ish them from program source f ile s .  Most groups 
use r s  sharing common inte re sts have one or more  
direc tor ies se t up to hold common procedure s .  Some use r s  

and 
from 

and 
to 
of 

bin 
-
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have their  PATH var iable lis t  several such d irector ies .  
Although you can have a number  of such direc tor ie s ,  it  is 
unwise to go overboa rd : it may become diff icult to k eep 
track of your env ir onmen t and eff ic iency may suffe r .  

7 . 14 More About Execution Flags 

There are several execution flag s avai lable in the shell 
that can be use ful in shell procedures : 

-e Th is flag causes  the shell to ex it immediate ly if 
any command that it exec utes ex its with a non-z ero 
exit statu s .  Th is flag is use ful for shell 
procedures  composed of s imple command lines � it  is 
no t in tended for use in conj unction with other  
cond it ional construc ts . 

-u Th is flag causes unse t var iable s to be cons idered 
e rror s  when substituting var iable values . Th is 
f lag can be used to effec t a global chec k  on 
var iable s ,  rather  than us ing cond i t ional 
substitution to check each var iable . 

-t Th is f lag causes the shell to exit  afte r re ading 
and exec uting the commands on the remainder  of the 
cur rent input line . 

-n Th is is a "don ' t  exec ute " f lag .  On occ as ion , one 
may want to check a procedu re for syntax error s ,  
but no t exec ute the commands in the procedu re . 
Us ing " se t  -nv " at the beg inning of a fi le w i ll 
accomplish th is . 

-k Th is flag cau ses  all argumen ts of the form 
var iable=val ue to be treated as keyword parame te r s .  
When this flag is not se t ,  only such argumen ts that 
appear before the--command name are treated as 
keyword parame te r s .  

7 . 15  Suppor ting Commands and Features 

Shell procedures c an make  
command s descr ibed in 
espec ially frequently in 
des igned for such use . 

use of any XENIX command . The 
th is sec t ion are either  used 

shell proc edu re s ,  or are explic itly 
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7 . 15 . 1  Cond i tional Evaluation : test  

The test  command evaluates the express ion spec ified by its 
argumen ts and , if  the expre ss ion is true , test re turns a 
zero ex it statu s .  Otherw ise , a non-zero ( false)  ex it status 
is  re turned . Test  also returns a non-zero exit  status if it 
has no arguments . Often it is conven ien t to use the test  
command as  the fir st command in  the command lis t  following 
an i f  or a while . Shell var iables u sed in test expre ss ions 
should be enc losed in double quotes i f  there is any chance  
of their be ing null or no t se t .  

On some XEN IX systems , the square bracke ts may be used a s  an 
alias to tes t ,  for example 

[ express ion ] 

has the same effec t as : 

test express ion 

Note that the spac es before and afte r the express ion in 
brackets are essen tial . 

The following is a par t ial l ist  of the pr ima r ie s  that c an be 
used to construc t a cond it ional express ion : 

-r  file 
-

-w f ile 

-x f ile 

-s f ile 
-

-d file  

-f  f ile 

- z  s l  

-n s l  

-t f i ldes 

True  if  the named file exists and is re adable 
by the use r .  

True if the named file exis ts and is wr itable 
by the use r .  

True if  the named f ile ex ists and is 
exec utable by the use r .  

True if the named f ile ex ists and has a s iz e  
greate r than zero.  

True if the named fi le is a direc tory .  

True if the named f ile is an ord inary f i le .  

True if  the leng th of str ing s l  is zero.  

True  if  the leng th of the str ing s l  is non-
zero.  

True  if the open f ile whose f i le descr iptor 
number is f ildes is assoc iated with a 
terminal dev ic e .  I f  f ildes is  no t spec i fied , 
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s l  = s 2  

s l  ! = s 2  

s l  

Th e Shell 

f i le descr iptor 1 is u sed by default . 

True if str ing s si  and s 2  are iden tical . 

True if str ings sl  and s 2  are not identic al .  

True i f  s l  i s  � the null str ing . 

True i f  the 
algebra ically 
compar isons are 
-lt , and -le . 

integers  nl  and 
equal ; other 

ind icated by -ne 
_ , 

n2  are 
algebra ic 

-g!, -�, 

These pr ima r ie s  may be comb ined 
operator s :  

with the following 

-a 

-o 

( expr ) 

unary negation opera tor . 

binary log ic al and operator . 

binary log ic al or 
prec edence than
opera tor ( -a )  • 

operator ; it  
the binary 

has lowe r 
log ic al or 

parenth eses for gr oup ing ; they must  be 
escaped to remove their s ignificanc e to the 
shell . In the absenc e of paren th ese s ,  
evalu at ion proc eeds from left to r ig ht .  

Note that all pr ima r ie s ,  opera tor s ,  fi lenames ,  etc . are 
separate arg umen ts to test.  

7 . 15 . 2  Simple Output : echo 

The echo command is invoked as : 

echo [ � • • •  ] 

Echo copies  its  argumen ts to the standard output , each 
followed by a s ingle spac e ,  except for the last argumen t ,  
wh ich is normally followed by a newline . Often , i t  i s  used 
to prompt the use r for input,  to issue diagnostics in shell 
procedu re s ,  or to add a few lines to an output stream in the 
middle of a pipeline . Ano ther use is to ver ify the argumen t 
l ist  g eneration process before is su ing a command that does 
some th ing dra stic . Th e command 

ls 

is often replaced by 
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echo * 

bec au se the latte r is faste r and pr ints fewe r  lines of 
ou tput . 

The -n sw itch to echo removes the newline  fr om the end of 
the echoed line . Th e following two commands prompt for 
input and then allow typing on th e same line as the prompt : 

echo -n ' en te r  name : '  
re ad name 

7 . 15 . 3 Express ion Evaluation : expr 

The expr command prov ides arithme tic and log ical opera t ions 
on integers  and some pattern-match ing fac i li t ies on its 
argumen ts . It evaluate s a s ingle expres s ion and wr ites the 
result on the standa rd ou tput ; expr can be used ins ide grave 
accen ts to se t a var iable . Typic al examples are : 

incremen t $A 
A= 'expr $a  + 1'  

put th ird through last charac te r s  of 
: $1  in to substr ing 
substr ing=' expr 11 $1 11  : ' • • \ ( .  *\} • ' 
: obta in leng th of $1  
c= ' expr 11 $1 11 : ' .  * ' ' 

The most common use s of expr are in counting ite ra tions of a 
loop and in us ing its pattern-match ing capab i li ty to p ick  
apar t str ings . 

7 . 15 . 4 

The true 
ex it ing 
The true 
loop . 

7 . 15 . 5  

True and False 

and false command s perform th e obvious func t ions of 
with zero and non-zero ex it statu s ,  re spec tively . 
command is often used to implemen t an uncond it ional 

In-Line Input Documents 

Upon see ing a command line of the form 

command << eofstr ing 

where eofstring is any arbitrary str ing ,  the shell w i ll take  
the subsequen t li nes as the standard input of  command until  
a l ine  is  re ad cons is t ing only of eofstr ing .  
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The shell cre ates a temporary fi le conta ining the input 
document and per forms var iable and command substitution on 
its conten ts befor e pass ing it to th e command . Patte rn 
match ing on fi lename s is per formed on the arg umen ts of 
command lines in command substitutions . In  orde r  to 
proh ibit  all substitutions , one may quote any charac te r of 
eofstr ing :  

command < <  \eofstr ing 

The in-l ine input documen t feature is espec ially use ful for 
small amounts of input data , where it is mor e  conven ien t to 
place the da ta in the shell procedu re than to k eep it in a 
separate f i le . 

7 . 15 . 6 Input/Output Red irect ion Us ing File Descr iptor s 

We men tioned above that a command occas ionally direc ts 
ou tput to some file assoc iated with a fi le descr iptor other  
than 1 or  2 .  In languages such as  C ,  one can assoc iate 
output with any f i le descr iptor by us ing the wr i te ( 2 )  system 
call . The shell prov ides its own mechanism for creating an 
ou tput file assoc iated with a par t icular file descr iptor . 
By typing 

fdl>&fd 2 

where fdl and fd2 are valid f ile descr iptor s ,  one can direc t  
ou tput that  --would normally be assoc iated with fi le 
descr iptor fdl onto the f i le assoc iated with fd2 .  The 
defau lt value for fdl and fd2 is 1 .  I f ,  at run-time , no 
f i le is assoc iated with fd2 , then the red irec tion is  void . 
The most common use of th is mechanism is that of d irec ting 
standard error ou tput to the same f ile as standard output . 
Th is is accompli shed by typing : 

command 2 > &1 

I f  you wanted to red irect both standard ou tput and standa rd 
error ou tput to th e same file ,  you would type : 

command l > f i le 2 > &1 

The order here is s ignifican t :  fir st ,  f ile descr iptor 1 is 
assoc iated with f ile : then file descr iptor 2 is assoc iated 
with the same fi le-as- is curren tly assoc iated with file 
descr iptor 1 .  I f  th e order of the red irec tions we re 
rever sed ,  standard error ou tput would go to the te rmi nal , 
and standard ou tput would go to file , bec au se at the t ime of 
the error ou tput red irec t ion,  f i le descr iptor 1 st ill would 
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have been assoc iated with the terminal . 

This mechanism can also be generalized to the redirec tion of 
standard input . You cou ld type 

fda <&fdb 

to cause both f ile descr iptor s fda and fdb to be assoc iated 
with the same input f i le .  If fda or fdb is no t spec ified , 
f i le descr iptor 0 is assumed . Such input red irec tion is  
use ful for a command that uses  two or  more  input sources . 

7 . 15 . 7  Condi tional Substitution 

Normally , the shell replac es occurrences of $var iable by the 
str ing value ass igned to var iable , i f  any .  However , there 
exis ts a spec ial no tation to allow cond i t ional substitution , 
dependen t upon wheth er th e var iable is se t or no t null . By 
definition,  a var iable is se t i f  it has ever  been ass igned a 
value .  The value of a var iable can be the null str ing , 
wh ich may be ass igned to a var iable in anyone of the 
following ways : 

A= 
bed=" " 
efg= ' ' 
se t ' '  " "  

The f i r st three examples ass ign null to each of the 
cor respond ing shell var iable s .  The last example sets the 
f i r st and second pos it ional parame te r s  to null . The 
following cond it ional expce ss ions depend upon whether a 
var iable is se t and no t null . Note that the meaning of 
braces in these expre ss ions d i ffe r s  from their  meaning when 
used in group ing shell commands .  Par ameter as used below 
re fe r s  to e ither a dig it or a var iable name . 

$ {var iable :-str ing } If  var iable is se t and is non-null , 
th en substitute the value $var iable 
in plac e of th is express ion .  
Otherwise , replace the expre ss ion 
with str ing .  Note that the value of 
var iable is not changed by the 
evaluation of th is express ion.  

$ {var iable : =str ing } I f  var iable is se t and is non-null , 
th en substitute the value $var iable 
in plac e of th is express 1on.  
Otherwise , se t var iable to str ing ,  
and then substitute the value 
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$var iable 
express ion .  
may no t be 
fash ion.  

The Shell 

in place of th is 
Pos it ional parame te r s  
ass igned values in  th is 

$ {var iable : ?str ing } I f  var iable is se t and is non-null , 
then substitute the value of var iable 
for the expre ss ion .  Otherwise , pr int 
a message of the form 

var iable : str ing 

and ex it from the cur rent shell . ( I f  
the shell i s  the log in shell , it  i s  
no t ex ited . ) I f  str ing is omitted in 
th is form , then the message 

var iable : parame te r null or no t se t 

is pr inted instead . 

$ {var iable : +str ing } I f  var iable is set and is non-null , 
then substitute str ing for th is 
expre ss ion. Otherw ise , substitute the 
null str ing . No te that th e value of 
the var iable is not alte red by the 
evalu ation of th is expre ss ion.  

These express ions may also be used withou t the 
th is va� iation,  the shell does  no t check 
var iable

-l is null or no t �  it only checks  whether 
has ever  been se t .  

colon. In 
whether the 
th e var iable 

The two examples below i llustrate the use of th is fac i li ty :  

1 .  Th is example performs an explicit  ass ignmen t to the 
PATH var iable : 

PATH=$ {PATH : - ' : /bin : /usr/b in ' } 
Th is says ,  if  PATH has ever been set and is no t null , 
then keep its c ur rent value � o therwise , set it  to the 
str ing " : /b in : /usr/b in " . 

2 .  Th is example au tomatically ass igns the HOME var iable a 
value : 

cd $ {HOME : = ' /usr/gas ' } 
I f  HOME is set ,  and is no t null , then change directory 
to i t .  Otherw ise set HOME to the g iven value and 
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change direc tory to it . 

7 . 15 . 8  Invocation Flag s  

There are four flags that may be spec i f ied on the command 
line wh en invok ing th e shell . These flags  may no t be turned 
on with the set command : 

- i  If  th is flag is  spec i fied , or i f  the shell ' s  input 
and output are both attach ed to a te rmina l ,  the 
shell is interactive . In such a shell , INTERRUPT 
( s ignal 2 )  is caught and ignored , and TERMINATE 
( s ignal 1 5 )  and QUIT ( s ignal 3 )  are ignored . 

- s  I f  th is f lag is spec ified or i f  no input/output 
red irection arguments are g iven , the shell re ads 
commands  from standa rd input . Shell output is 
wri tten to f i le descr iptor 2 .  The shell you get 
upon logg ing in to the system has the -s  f lag turned 
on.  

-c When th is flag is turned on , the shell reads 
commands  from the fir st str ing following the flag . 
Rema in ing argumen ts are ignored . Double quote s 
should be used to enclose a mult i-word str ing ,  in 
order to allow for var iable substitution . 
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7 . 16 Effective and Efficient Shell Programmi ng 

Th is section ou tlines strateg ies for wr it ing eff ic ien t shell 
procedures ,  ones that do not unreasonably waste re sources in 
accomplish ing th eir purpose s .  The pr imary reason for 
choos ing a shell procedure to perform a spec ific  func t ion is 
to ach ieve a des ired re sult at a min imum human cost . 
Emphasis should always be placed on s impli c ity,  clar ity , and 
re adab i li ty ,  but effic iency can also be gained through 
awareness of a few des ign strateg ies .  In  many c ase s ,  an 
effec tive redes ign of .an exis t ing pr oc edure improves its 
eff i ciency by reduc ing its s iz e , and often incre ases its 
comprehen s ib ility .  In  any c ase , you should not wor ry about 
opt imi z ing shell procedures  unless they are in tole rably slow 
or are known to consume an inord inate amount of a system ' s  
resou rces . 

The same k ind of  iteration cycle should be applied to shell 
procedures as to other  programs : wr ite code , measure it , and 
optimi z e  only the few impor tant parts . The user should 
become fami liar  with the time command ,  wh ich can be used to 
measure both entire procedu res and par ts thereof . Its  use 
is strongly recommended ; human intuition is no tor iously 
unre li able when used to est imate t imings of prog rams , even 
when the style of prog ramming is a fami liar  one . Each 
t iming test  should be run several t ime s ,  bec au se the results 
are eas i ly dis turbed by var iations in system load.  

7 . 16 . 1 Number of Processes Generated 

When large number s  of shor t commands  are exec uted , the 
ac tual exec ution t ime of the commands  may we ll be dominated 
by th e overhead of cre at ing processes .  The procedu re s that 
incur s ignificant amounts of such overhead are those that 
per form much looping and those that generate command 
sequences to be in te rpre ted by ano ther  shell . 

If  you are wor r ied about eff ic iency , it  is  impor tant to know 
wh ich commands are curren tly bui lt into the shell , and wh ich 
are no t .  He re is the alphabetical list  of those that are 
bui lt-in : 

break case cd continue eval 
exec exit expor t for i f  
newgrp re ad re adonly se t sh ift 
test times trap urn ask unti l 
wa it wh i le { }  

Parenth eses ,  ( ) , are bui lt in to the shell , but commands  
enc losed with in th em a re exec uted as  a ch i ld process , i . e . , 
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th e shell does a for k ,  but no exec . Any command no t in the 
above li s t  requires  both for k and exec . 

The use r should always have at least a vague idea of the 
number of processes generated by a shell procedu re . In  the 
bulk of obse rved procedure s ,  the numbe r of processes c re ated 
{ no t  necessa r i ly s imultaneously) can be descr ibed by : 

processes = { k*n)  + c 

wh ere k and c are constants , and n may be the number  of 
procedure argumen ts , the number of lines in some input f i le ,  
the number  of entr ies 1n some direc tory , or some oth er 
obvious quantity.  Effic iency improvements are most commonly 
gained by reduc ing th e value of �' sometime s to zero.  

As an example , here is  an analys is of a procedure named 
sel i t ,  whose text i s  g iven below : 

spli t 
trap ' rm temp$ $ ;  trap 0 ;  exit ' 0 1 2 3 15 
star tl=O start2=0 
b= ' [A- Za- z ] ' 
c at > temp$ $ 

: re ad std in in to temp f i le 
: save or ig inal leng ths of $ 1 , $ 2  

i f  tes t  -s " $1 "  
then startl= 'wc -1 < $ 1 '  
f i  
i f  tes t  - s  " $ 2 "  
then star t2= 'wc -1  < $ 2 '  
fi  
grep " $b"  temp$ $ >> $ 1  

: l ines with le tte r s  onto $ 1  
g rep - v  " $b "  temp$ $ I grep ' [ 0- 9 ] ' > >  $ 2  

: lines with only number s onto $ 2  
to tal=" 'wc -1 < temp$ $ ' "  
endl=" 'wc -1 < $1' " 
end2=" 'wc -1 < $ 2 ' " 
lost=" ' expr $to tal - \ { $endl - $start!\ ) - \ { $end2 - $ start2\ ) ' "  
echo " $to tal r e ad,  $lost thrown away " 

For each iteration of the loop , there is one expr plus 
either  an echo or ano th er expr . One additional echo is 
executed at the end . I f  n is the number  of li nes of input , 
the number of processes is 2 *n+l . On the other  hand , the 
number of processes in the following { equivalen t)  procedure  
is 1 2 ,  regardless of  the  number of  lines of  input : 

Some types of proc edures should not be wr itten us ing the 
shell . For example , if one or more  processe s are genera ted 
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for each charac ter in some file ,  it is a good ind ic ation 
that the proc edu re should be rewr itten in C .  

Shell proc edures should not be used to scan or build files a 
charac te r at a t ime .  

7 . 1 6 . 2  Number o f  Data Bytes Accessed 

It is wor thwh i le cons ider ing any ac tion that reduc es the 
number of bytes re ad or wr itten . Th is may be impor tant for 
those procedures whose t ime is spent pass ing data around 
among a few proc esses ,  rather  than in cre ating large number s  
of shor t processe s .  Some f i lte r s  shr ink their  output , 
others  usually incre ase i t .  I t  always pays to put the 
shr inkers  f i r st wh en th e order is i r re levant .  For instanc e ,  
the second o f  the following examples i s  likely to b e  faste r : 

sor t fi le I grep patte rn 
grep pattern file I sor t 

7 . 16 . 3  Directory Searches 

Directory search ing can consume a great deal of time , 
espec ially in those applications that utili z e  deep direc tory 
struc ture s and long pathnames .  Judic ious use of cd c an help 
shor ten long pathnames and thus reduc e the number  of 
d irectory search es needed . As an exerc ise , try the 
following commands  ( on a fair ly quiet system) : 

time sh -c ' ls -1 /usr/b in/* >/dev/null ' 
t ime sh -c ' cd jusr/b in 1 ls -1 * >/dev/null ' 

7 . 16 . 4 Directory-Search Order and the PATH Var iable 

The PATH var iable is a conven ien t  mechanism for allowing 
organization and shar ing of procedure s .  However , it must be 
used in a sen s ible fash ion ,  or th e result may be a great 
incre ase in system overhead that occur s in a subtle , but 
avoidable , way . 

The proc ess of find ing a command involves reading every 
d irectory included in every pathname that prec edes the 
needed pathname in the cur ren t PATH var iable . As an 
example , cons ider the effect  of invok ing nroff ( i . e . , 
/usr/bin/nrof f )  when th e value of PATH i s  " :/b in : /usr /b in " . 
T�sequence of direc tor ies re ad is : 
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I 
/bin 
I 
/usr 
/usr/b in 

The Shell 

Th is is a to tal of s ix director ies .  A long path lis t  
ass igned to PATH c an inc re ase th is number  s ignificantly . 

The vast major ity of command executions are of commands  
found in  /bin and , to a somewhat lesse r exten t ,  in  /us r/bin . 
Careless PATH se tup may le ad to a gre at deal of  unnec essary 
se arch ing . The following four examples are ordered from 
wor st to best ( but only with re spec t to the eff ic iency of 
command searches)  : 

: /usr/john/bin :/usr/lbin : /bin : /usr/b in 
: /b in : /usr/j ohn/b in : /usr /lb in : /usr/b in 
: /b in : /usr/b in :/usr/j ohn/bin : /usr/lbin 
/bin : : /usr/b in : /usr/john/b in : /usr/lbin 

The fir st one above should be avoided . The others  are 
acceptable and th e choice among them is dictated by the rate 
of change in the se t of commands kept in /bin and /�/�. 

A procedure that is expens ive bec ause it  invokes many 
shor t-l ived commands  may often be speeded up by se tt ing the 
PATH var iable inside the procedure so that the fewe st 
poss ible director ies are search ed in an optimum order . 

7 . 16 . 5 Good Ways to Set Up Direc tor ies  

I t  is wise  to avoid direc tor ies that are larger than 
necessary.  You should be aware of several spec ial s izes . A 
directory that conta ins en tr ies for up to 3 0  f i les  (plus the 
required and • •  ) fits  in a s ing le dis k block and can be 
searched very eff i c ien tly . One that has up to 286  en tr ies 
is st i ll a small f i le ;  anyth ing larger is  u sually a disaste r  
when used as a wor k ing directory.  I t  is espec ially 
impor tant to keep log in director ies small , pre fe rably one 
block at most . Note that , as a rule , direc tor ies never 
shr ink . 
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7 . 17 Shell Procedure Examples 

The powe r of the XEN IX shell command language is most  
re adily seen by examin ing how XEN IX ' s  many labor -sav ing 
utili t ies  c an be combined to perform powe r ful  and use ful 
commands  with very li ttle programming effor t .  Th is sec tion 
g ives examples of procedu res that do j ust that .  By study ing 
these example s ,  you will gain ins ight into the techniques 
and shor tcuts that can be used in programming shell 
procedures ( also qalled " sc r ipts " ) . No te the use of the 
null command ( : ) for introduc ing commen ts into shell 
proc edure s .  

All o f  the following procedures could conceivably be en te red 
at your keyboard . Howeve r ,  it  is intended that each 
procedure be plac ed in fi le , g iven exec ute permis s ion with 
th e chmod command , and then exec uted li ke  any other  XEN IX 
command . 
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BIRUNIQ 

ls /b in /usr/bin I sor t I uniq -d 

Th is procedure determines wh ich fi les are in both /� and 
/usr /bin .  I t  is done bec au se fi les in /bin wi ll "overr ide " 
those in /usr/bin dur ing most searches and dupli c ate s need 
to be weeded--out.  I f  the /Js r/� fi le is obsolete , then 
space is being wasted ; i f  th e bin fi le is outda ted by a 
cor respond ing en try in /us r/bin then the wrong ver s ion is 
being run and , aga in , space is be ing wasted . Th is is also a 
good demonstration of "sor t I uniq" to find matches and/or 
duplications . 
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COPYPAIRS 

Usage : copypai r s  f i le! f ile2 
Copie s f i le! to file2 , f i le3 to fi le4 , 

wh i le test " $ 2 "  ! =  " "  
do 

done 

cp $ 1  $ 2  
sh i ft ; sh ift 

i f  test " $ 1" ! =  " "  
th en echo " $ 0 : odd number of argumen ts " 
f i  

The Shell 

Th is proc edu re illustrates the use of a wh i le loop to 
process a li s t  of pos it ional parame te r s  that are somehow 
re lated to one ano th er . He re a whi le loop is much bette r 
than a for loop , bec au se you can adj ust th e pos it ional 
parameter s  with the shift command to handle re lated 
argumen ts . 
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COPYTO 

Usage : copyto dir fi le • • •  

Cop ie s arg umen t f iles to "dir " ,  
mak ing sure that at least 

The Shell 

two argumen ts exis t ,  that "dir " is a direc tory ,  
and that each add itional argumen t 
is a re adable f i le .  
$ #  -lt  2 
echo " $ 0 :  usage : copy to direc tory f i le " 

i f  test  
th en 
eli f 
then 
else 

test ! -d $ 1  

f i  

echo " $ 0 :  $1  i s  not a directory" � 
dir=$1 ; sh ift 
for each file 
do cp $eachf i le $dir  
done 

Th is procedure uses an if command with severa l parts to 
screen out improper usage .  The for loop at the end of the 
procedure loops over all of the argumen ts to copyto but the 
f i r st ;  the or ig inal $ 1  is sh ifted off . 
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DISTINCT! 

Usage : d is t inc t! 
Reads standard input and repor ts list  of 
alphanume r ic str ings that differ  only in case , 
g iving lowe rcase form of each . 

tr  -cs ' A- Za-z0- 9 '  ' \0 12 ' ! sor t -u I \ 
tr  ' A- Z '  ' a-z ' I sor t I uniq -d 

Th is proc edure is an example of the k ind of process that is 
cre ated by the left-to-r ight construc tion of a long 
pipeline.  No te the use of the back slash at the end of the 
f i r st line as the line continuat ion charac te r .  I t  may no t 
be immediately obvious how th is command wor k s .  You may wish 
to consult �( 1 } ,  �( 1 } , and unig ( l }  if  you are comple tely 
unfami liar  with th ese commands .  The tr  command translate s  
all charac te r s  except le tte rs  and dig its in to newline 
charac ter s ,  and then squeezes out repeated newli ne 
charac ters .  Th is leaves each str ing ( in this c ase , any 
contig uous sequence of le tters  and dig its }  on a separa te 
line .  The sor t command sor ts th e lines and emi ts only one 
line from any sequence of one or more repeated lines . The 
next tr converts everyth ing to lowe r case , so that 
identifiers  differ ing only in case become iden tical .  The 
ou tput is sor ted again to br ing such duplicates together . 
The "uniq -d " pr ints ( once} only those lines that occur more 
than onc e ,  yield ing the des ired lis t .  

The process of bui ld ing such a pipeline relies  on the fac t 
that pipes and fi les c an usually be inte rchanged . Th e fir st 
line is equivalen t to the last two lines , assuming that 
suff icien t dis k  spac e is avai lable : 

cmdl I cmd2 I cmd3 

cmdl > temp! ; < temp! cmd2 > temp2 ; < temp2 cmd3 
rm temp [ 123 ]  

Starting with a file of  test data on  the standa rd input and 
wor k ing from left to r ight , each command is exec uted tak ing 
its input from the prev ious f i le and putting its ou tput in 
the next f i le .  The final output is th en examined to make 
sure that it  conta ins the expec ted re sult . Th e goal is to 
cre ate a se r ies of transformations that wi ll convert the 
input to th e des ired ou tput . As an exerc ise , try to m1m1c 
dist inct! with such a step-by-step process , us ing a fi le of 
test data conta in ing : 
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ABC :DEF/DEF 
ABCl ABC 
Abc abc 

The Shell 

Although pipelines c an g ive a conc ise no tation for complex 
processes ,  you should exerc ise some restra int ,  s ince such 
prac tice often yields incomprehens ible code . 
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DRAPT 

. 

. 

for 

Usage : draft f ile ( s) 
Pr int man pages for Diablo pr inte r  • 

i in $ *  
d o  nroff -T450 -man $ i  I lpr 
done 

The Shell 

Use r s  often wr ite th is k ind of procedure for conven ience in 
dealing with commands that require the use of many distinc t 
flags that canno t be given default values that are 
reasonable for all ( or even most) use r s .  
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EDFIRD 

The Shell 

Usage : edfind file arg 
Finds  the last occur rence in " f i le "  of a line 
whose beg inning matches " a rg " ,  then pr ints 
3 lines ( the  one before , th e line itself , 
and th e one afte r )  

ed - $ 1  << ! 
? "'$2?  
- , +p 
! 

Th is i llustrates the practice of us ing ed itor ( ed )  in-li ne 
input scr ipts into wh ich the shell can substitute the values 
of var iables . 
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ED LAST 

Usage : edlast f i le 
: Pr ints the last line of f i le ,  

then deletes that line . 
ed - $1  < <\ !  

$p  
$ d  
w 
q 

I 
echo done 

The Shell 

Th is proc edure illustrates  tak ing input from with in the file 
itse lf up to the exclamation ( ! ) . Var i able substitution is 
proh ibited bec ause of the backslash . 
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FILCOM 

i f  ( cmp -s $ 1  $ 2  = 0 }  
th en 

fi 

echo Fi les are iden tical 
e lse 

d i ff $ 1  $ 2  

The Shell 

Th is procedure compares two fi les ( $1 and $ 2 }  and if  they 
are iden tical r epor ts the fac t that the fi les are indeed the 
same . I f  they are different ,  it  lis ts the diffe rences 
between them .  
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FSPLIT 

The Shell 

Usage : fsplit  f ilel f i le2 
Re ads standa rd input and div ides it  into 3 par ts : 
appends any line conta ining at least one lette r 
to fi lel , any line conta in ing d ig its but no 
le tter s  to file2 , and throws the rest away . 

count=O gone=O 
wh ile re ad next 
do 

done 

count=" 'expr 
case " $next"  
* [A- Za-z ] * )  

echo 
* [ 0- 9 ] * )  

echo 
* )  

$count + 
in 

" $next"  

" $next" 

1 ' "  

>> 

>> 

$1 

$ 2  

. . 
' ' 

. . 
' ' 

gone=" 'expr $gone + 1 ' "  
esac 

echo " $count lines re ad , $gone thrown away" 

Each ite ration of the loop re ads a line from the input and 
analyzes it . Th e loop te rminates only when read encounte r s  
an end-of-f i le .  Note the use of the expr command . 

Don ' t  use the shell to re ad a line at a time unless you 
must -- i t  can be an extremely slow proc ess . 
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GDIF 

PATH=/bin : /usr/b in 
: $ {STD= } 
if  te st " $ 1"  = " -h " ; then 

diff="diff  -hb"  
sh i ft 

else 

f i  
for i 
do 

done 

diff="d iff -b" 

if test -f $ i  
then if  test 

th en 
! -f $STD/$ i  
echo "New file : $ i "  
i f  test ' ta i l  - 4 1  $ i  I we - 1  I \  

tr -d I I ' -lt  4 1  
th en cat $ i  
f i  
echo " "  

eli f crop -s $ i  $STD/$i ; then 

else 

f i  
f i  

echo " $ i -- $STD/$i " 
$diff  $i  $STD/$i  
echo " "  

Th is proc edure can be used to find the differences between 
one set of f i les and ano ther se t wh ich must be in a s imi lar 
direc tory hiera rchy . Th e second set of fi lename s is 
construc ted by prepend ing a str ing to each name in the fi r st 
se t .  The str ing to be used may be expor ted to th e procedu re 
in th e var iable STD ; by default it is a slash (/} . The 
procedure wi ll also ind icate if new files have appeared in 
the f i r st set of names .  If a new file is re latively shor t ,  
it  wi ll be pr inted.  I f  a -h flag is g iven , the di ffh program 
will be used to li s t  the differences .  

7- 59 



The Shell 

IRITVARS 

Usage : • initvar s 
Use s c ar r iage re turns for "no change . "  

echo -n ' in it iali z ations? . ' 
re ad re sponse 
i f  test " $response " = y 
then echo -n ' HOME= ' ;  read temp 

HOME=$ { temp : - $HOME } 

f i  

echo -n "PATH=" ; read temp 
PATH=$ { temp :- $PATH } 
echo -n " TERM=" ;  read temp 
TERM=$ { temp :- $TERM } 

The Shell 

Th is shell procedure would be invoked by a use r at the 
terminal ,  or as par t of a . prof ile file .  Th e ass ignmen ts 
are effect ive even when the procedu re is fin ished ,  bec au se 
the "dot" command is used to invok e  i t .  To bette r 
under stand the dot command , invoke initvars as ind ic ated 
above and check the values of HOME , PATH , and TERM . Then 
make ini tvars exec utable , type ini tvar s ,  ass igning d iffe rent 
values to the three var iable s ,  and ch eck  again the values of 
these three shell var iable s afte r initvar s  te rminate s .  
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LISTFIELDS 

grep $ *  I tr " : " "\0 12"  

Th is procedure lis ts li nes conta in ing any des ired en try that 
is given to it  as an argumen t .  I t  plac es any field that 
beg ins with a semicolon on a newline . Thus , i f  g iven the 
following input 

j oe newman :  1350 9 NE 78th St : Redmond , wa 98062  

l i stfields will produce  th is : 

joe newman 
1350 9  NE 7 8th St 
Redmond , Wa 9 8 0 6 2  

No te the use o f  the tr  command to transpose colons to line 
feeds . 
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MERGE 

Usage : merge srcl sr c2 [ dest ] 
Me rges two fi les ,  every oth er li ne . 
The fir st argumen t starts off the me rge ,  
excess lines of th e longer  file are appended to 
th e end of the re sultant f i le .  

exec 4 < $ 1  5<$2  
: defau lt dest .  f ile below is  named $ l .m 
dest=$ { 3- $ 1 . m } 
wh ile true 
do 

done 

line 
line 

: Alte rnate re ading from the files ; 
: The var iable ' more ' represents the 
: descr iptor of th e long er file .  

<&4  > > $dest I I { more=5 ;  break ; } 
<&5  > > $dest { more=4 ; bre ak ; }  

De le te th e last line of dest 
f i le ,  bec au se it is blank . 

ed - $dest << ! 
\$ d 
w 
q 

wh ile line <& $more > >  $dest 
do : ;  done 

fi le 

Re ad the rema inder of the longer  file . 
Th e body of the "wh i le "  loop 
does no th ing ; th e wor k of the loop 
is done in th e command li s t  following 
th e "wh i le " . 

This command illustrates a technique for re ading sequen tial 
lines fr om a f ile or files without cre ating any sub-shells 
to do so . When th e file descr iptor is used to access a 
f i le ,  th e effec t  is that of open ing th e file and mov ing a 
f i le pointe r along until  the end of th e file is read .  I f  
the input red irections used srcl and src2  explicitly rather  
than the assoc iated file descr iptor s ,  th is procedure would 
never te rminate , bec au se the fir st line of each file wou ld 
be re ad over  and over again . 
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MKFILES 

Usage : mk f i les pre f [ quant ity ]  
Makes "quantity"  f i les , named pre fl , pre f2 , • • • 

: De fau lt is 5 as dete rmined on following line . 
quantity= $ { 2-5 } 
i=l 
wh i le test " $ i "  -le " $quantity" 
do 

> $1$i  
i =" 'expr $ i  + 1' " 

done 

Th e mkf i les procedu re uses input/ou tput red irec tion to 
cre ate ze ro-l eng th files . Th e expr command is used for 
counting ite rations of th e whi le loop . 

7- 63  



The Shell The Shell 

NULL 

Usage : null files 
Cre ate each of the named files as an empty file .  

for eachf i le 
do 

> $ each file 
done 

Th is procedu re uses the fac t that ou tput red irec t ion cre ate s 
the ( empty) ou tput file if a f ile does not already exis t .  
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PHONE 

echo 
grep 
j fk 
lbj  
hst 
jqa 
! 

Usage : 
Pr in ts 
people 

' inits  
" "$ 1 "  << ! 

1234 
22 3 4  
33 42  
4 567  

phone in it ials . • •  

th e phone numbe rs  of th e 
with th e given in it ials . 

ext home ' 

999- 2 345  
58 3- 2245  
98 8-10 10 
555-1234  

The Shell 

Th is procedure is an example of us ing an in-line input 
sc r ipt to mainta in a small da ta base . 
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STATLOG 

( systat 6 00  & 
wh i le sleep 350 0 ;  do 

date 
done) > f i le& 

The Shell 

To run two programs s imultaneously ,  and inte rming le their 
ou tput , you can do : 

(progl  & 
prog2 ) >outfile 

Thus ,  th e above statlog procedure per forms a systat eve ry 10 
minutes . Every almost-hour ,  the date is inte r j ec ted in to 
the file .  In  order to get "delta " f igures , you don ' t  want  to 
re run systat each time , but have him sleep , thus the 6 00 . 
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SUBMIT 

: " Submit a job for late r execut ion,  redirec t outputs , 
send ma i l  wh en done" 

i f  test $#  = 2 ;  then 
i f  test ! -r $ 2  
then echo " $ 0 : cant find $ 2 "  

exit 1 
fi 
if tes t 
th en 

else 
f i  

" $1 "  = now 
i='date I \ 
sed -e ' s/" . *\ {  • •  \)  : \ {  • •  \)  : . * $/\1\2/ ' '  
i= ' expr $ i  + 2' 
echo "Wi ll start at $ i . " 
i=" $1 "  

usr ='who am i I awk ' { pr int $1 } ' '  
at  " $ i " << ! 

{ echo -n " Started at : " ;  date 
sh $ 2  
echo - n  "Fin ished at : " ; date 
) l>$ 2out 2 > &1 

echo " 'pwd'/$2  fin ish ed . " I ma i l  $usr 

eli f te st $ #  = 1 ;  then 
$ 0  210 0 $ 1  

else 
echo usage : $ 0  [ time shf i le 

f i  

Th is procedure le ts you submit a batch job that saves the 
re sults and no tifies  you that the job is done . I t  doe s th is 
by plac ing a proc ess in the background , wr it ing re sult s to a 
f ile , and then send ing ma il  to th e use r .  
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TEXTFILE 

if  tes t  " # $ 1 "  = #- s 
th en 

fi  

Re turn condition code 
sh ift 
i f  test -z " ' $ 0  $* ' " ; then 

exit 1 
else 

exit 0 
fi  

if  test  $ #  -lt  1 
then echo " $ 0 :  Usage : $0  [ -s ] f i le 

exit 0 
fi 

f ile $ *  I fgrep ' text ' I sed ' s/ :  

The Shell 

" 1> &2 

. *// ' 

To dete rmine wh ich fi les 
information, textf ile 
commands .  For example , 
pr int all the text files 

in a directory conta in only textual 
filte r s  argumen t lis ts to other  
the following command line will 
in th e cur ren t direc tory : 

pr ' textfi le * '  I lpr 

Th is procedure also uses a -s flag wh ich s i len tly te sts 
whether any of  the files in the arg umen t lis t  is a text  
f i le .  
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WRITEMAIL 

Usage : writema i l  message use r 
If  use r is logged in , 
wr ites me ssage to terminal : 
otherwise , ma i ls it  to use r .  

echo " $1 "  I { wr ite " $ 2 "  I I  ma i l  " $ 2 "  : } 

The Shell 

Th is procedure illustrates the use of command group ing . The 
message spec i fied by $ 1  is piped to both the wr i te command 
and , i f  wr ite fails , to the •ail command . 
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7 . 18 Shell Grammar 

item :  word 
input-output 
name = value 

s imple-command : item 

command : 

pipeline : 

andor : 

command-l i s t : 

s imple-command item 

s imple-command 
{ command-l i s t  l 
{ command-l i s t  J 
for name 

do command-list  
done 

for name in word 
do command-list  
done 

while command-list  
do command-l i s t  
done 

until  command-list  
do  command-list  
done 

case wor d in 
case-part  

esac 

if command-list  
then command-list  
else-part  
f i  

command 
pipeline I command 

pipeline 
andor & &  pipeline 
andor I I pipeline 

and or 
command-list  1 
command-l i s t  & 
command-l ist  1 andor 
command-l i s t  & andor 
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input-output : 

f ile : 

case-part : 

patte rn : 

else-part : 

empty : 

word : 

name : 

dig it : 

> f i le 
< fi le 
<< word 
>> word 

word 
& dig it 
& -

pattern ) command-list  1 1  

word 
pattern I word 

eli f  command-l i s t  
then command-list  else-part  
else  command-list  
empty 

a sequence of non-blank charac te r s  

The Shell 

a sequence of lette r s ,  dig i ts ,  or underscor e s  
starting with a lette r 

0 1 2 3 4 5 6 7 8 9 
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Meta-characters and Reserved Words 

a .  syntactic 

pipe symbol 

& &  and-i f symbol 

I I  or - i f  symbol 

• command separator I 

; ; case delimiter  

& background commands 

( ) command group ing 

< input red irec tion 

< <  input fr om a here documen t 

> ou tput creation 

< ou tput append 

b .  patte rns 

* match any charac ter ( s } inc luding none 

? match any s ingle charac te r 

[ . . .  ] ma tch any of enc losed charac te r s  

c .  substitution 

$ { • • •  } 
... ... 

d .  quoting 

\ 

substitute sh ell var iable 

subst itute command ou tput 

quote next charac ter as l ite ral with no 
spec ial meaning 
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The Shell The Shell 

. . . quote enclosed charac te r s  except ing the back  
quote ( ' }  

n n quote enclosed charac te r s  except ing : $ ' \ " 

e .  re se rved words 

if  then else elif fi 
case in esac 
for wh ile until do done 
{ } 
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8 . 1  Introduction 

Sed is a context - editor des igned to be used in three case s : 

1 .  To ed it f i les  too large for com for table inte rac t ive 
edit ing . 

2 .  To ed it  f i les  of any size  when the sequenc e of ed it ing 
commands is too complic ated to be comfor tably typed in 
inte rac t ive mode .  

3 .  To per form mult iple "global "  ed it ing 
effic ien tly in one pass through the input . 

func t ions 

Since only a few lines of the input re s ide in memory at one 
t ime in Sed , and no tempor a ry f i les  are used , the effec t ive 
s iz e  of a f ile that c an be ed ited is vir tu ally unlimi ted .  
Sed , by its nature , i s  non-inte rac t ive , and canno t b e  used 
at the te rminal li k e  the ed itor s ed , and vi . 

Complicated ed it ing scr ipts c an be  cre ated separa te ly and 
g iven to sed as a command fi le .  For complex edits , th is 
saves cons iderable typing and its attendan t  error s .  Sed , 
runn ing from a command f i le ,  is much more  effic ien t than-any 
known inte rac tive ed itor , even i f  that ed itor can be dr iven 
by a pre-written scr ipt .  

The  pr inc ipal d isadvantages of sed , compared to an 
in te rac tive ed itor , are lack of r e lative addre ss ing ( bec au se 
of the line-at-a-t ime opera t ion) , and lack of immed iate 
ver i f icat ion that a command has done what was intended . 

Sed is a descendant  of the XEN IX line ed itor , ed ( l ) . 
Bec au se of the differenc es between inte rac t ive ana-non
inte rac t ive operation ,  cons iderable changes have been made 
between the two : even confi rmed use r s  of ed w i ll frequen tly 
be surpr ised , if they rashly use sed without re ading th is 
chapter . The most str i k ing fami ly re semblanc e  between the 
two ed itor s is in the class of patte rns ( regular 
expre ss ions) they recognize : the code for match ing patte rns 
is  copied almost verbatim from the code for ed . 

8 . 2 Overall Operation 

Sed cop ies  the standard input to the standard output , 
perhaps per forming one or more  ed it ing command s  on each line 
before wr it ing it  to the ou tput . Th is behav ior may be 
mod ified by flag s on the command line .  
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The general format of an ed it ing command is : 

[ address l , address2 ]  [ f unct ion] [ arguments ] 

One or both addresses may be omi tted . Any number of blank s 
or tabs  may separa te the addresses from the func tion ,  but 
the function must be pre sen t .  The argumen ts may be required 
or optional ,  accord ing to the function g iven . Tab charac te r s  
and spac es a t  th e beg inning of lines are ignored . 

8 . 3 Command Line Flags 

Three flags are recognized on the command line : 

-n No copy of input to output . Th is opt ion suppresses 
the au tomatic copy ing of lines to the ou tput . The 
only lines copied are those spec i fied by the pr in t  
functions (p  or P )  or by p flag s .  

-e Tells sed to take the next argumen t as an ed it ing 
command . Th is next argumen t should be quoted with 
s ing le quotation marks  ( ' )  to preven t expans ion of 
metacharac ter s  by the shell . If only one -e 
arg umen t is g iven and if there are no -f flag s ,  
then the - e  flag may be omi t ted and the argumen t 
g iven as the fi r st one on the command line.  

-f Te lls sed to tak e  the next arg umen t as a fi lename . 
The f i le should contain ed it ing commands , one to a 
line .  

Some sample invoc ations are given below : 

sed -f sed . scr ipt < input >output 
sed /s/one/two/g <input >output 
sed -e s/one/two/g < input >output 
sed -n -e /s/one/two/p < input >ou tput 

The fir st of these examples re ads commands  fr om the f i le 
sed . scr ipt . The second and th ird examples per form an 
iden tical operatio n :  both take  th e fir st arg umen t as a sed 
subst itute command . The four th example has the same effec t  
a s  examples two and th ree ,  except that i nput lines are no t 
cop ied to output . 
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8 . 4  Order of Application of Edit ing Commands 

Commands are applied in the order  that they are g iven on the 
command line  or in the f i le spec i fied by the -f flag . Each 
line may undergo several transformations before be ing 
ou tput , depend ing on the numbe r of commands  to be exec ute d .  
The output from e ach command is always a s ing le line .  Th is 
output line is the input to the next command to be exec uted .  
Thus ,  sed , i s  sa id to be a "line-at-a-t ime "  ed itor as  
i llustrated in  Figure 8- 1 .  

Input 

v 

Sed 

v 

Output 

Input comes a line at a t ime .  
Each li ne is re ad one t ime only . 

Sed pe rforms zero or more  commands  
on  the  cur rent line . 

Input lines are echoed to the output 
by defau lt .  I f  the -n sw itch is 
used , then lines are not echoed . 

Figure 8-1 . Line at a Time Process ing 

Note that the default linear order of appli cation of edit ing 
commands can be changed by th e flow-of-control command s ,  t 
and b.  

8 . 5  The Pattern Space 

The range  of patte rn match es is c alled the patte rn spac e .  
Ord ina r i ly the patte rn spac e is one line of the input tex t ,  
but mor e  than one line can b e  re ad into th e patte rn spac e  by 
us ing the N command . 

Except where oth erw ise noted , all examples in th is chapte r 
assume the following input text : 
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In Xanadu did Kubla Khan 
A s tately pleasure dome decree : 
Where Alph , the sac red r iver , ran 
Through caverns measure less to man 
Down to a sunless sea .  

The following i s  a n  a n  example o f  a command : 

2q 

Sed 

Th is quits after  copy ing the fir st two lines of the input.  
The output is : 

In Xanadu did Kubla Khan 
A s tately pleasure dome decree : 

8 . 6  Addresses : Selecting l ines for edit ing 

Lines in th e input file ( s ) to wh ich ed it ing command s  a re to 
be applied can be selected by addre sse s .  Addresses may be 
e ither line numbers  or context addre sses .  

The  application of a group of  commands  c an be controlled by 
one address ( or addre ss-pair )  by group ing the commands  with 
cur ly braces < {  and } ) .  

8 . 6 . 1  Line-Number Addresses 

A l inenumber is a dec imal  integ e r .  As each line is re ad 
from the input , a l inenumber counte r is incremen ted . A 
l inenumber address matches and se lec ts the input line equal 
to that line number in the input f i le . The counte r runs 
cumulatively through mult iple input f i les . It is  no t reset 
when a new input f i le is  opened . 

As a spec ial case , the dollar s ign ( $ )  matches the last line 
of the last input f i le .  

8 . 6 . 2 Context Addresses 

A context address is a patte rn ( regular expression) enc losed 
in slashes (/) . The regular expre ss ions recogniz ed by sed 
are construc ted as follows : 

1 .  An ord inary charac te r 
below) is a regular 
charac te r . 

( not  one of those discussed 
express ion,  and matches that 
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2 .  A c ircumflex ( A )  at the beg inning of a regular 
express ion matches the beg inning of a line .  

3 .  A dollar-s ign ( $ )  at  the end of a reg ular express ion 
matches the end of a line.  

4 .  The characte r s  
charac te r , but 
pattern  spac e .  

(\n) 
not 

match an 
the newline 

embedded newline  
at the end of the 

5 .  A per iod ( . ) matches any charac te r except  th e te rminal 
newline of the pattern spac e .  

6 .  A regular express ion followed by an aste r is k  ( * )  
matches any number  ( including 0 )  of adj ac en t 
occur rences of the regular express ion it follows . 

7 .  A str ing of charac te r s  in square brac kets ( [  and ] )  
matches any charac te r in th e str ing , and no other s .  
I f ,  however , the f i r st charac te r of th e str ing is a 
c ir c umflex ( A ) , the regular express ion match es any 
charac te r except th e charac te r s  in the str ing and the 
terminal newline of the patte rn spac e .  

8 .  A concatenation of regular expre ss ions i s  a regular 
expre ss ion that matches th e conc atenation of str ing s  
matched by the componen ts of the regular expre ss ion .  

9 .  A regular expre ss ion between the sequenc es "\ ( "  and 
" \) " is  iden tical to the unador ned regular express ion ,  
but has s ide-effec ts wh ich are desc r ibed under  the s 
command and 10 , immediate ly below. 

10 . The expre ss ion \d means the same str ing of charac te r s  
matched by an -express ion enclosed in " \  ( "  and "\ ) " 
e ar l i e r  in the same patte rn . Here d is a s ingle 
d ig i t .  The str ing spec i f ied is that beg inning with 
the d th occur rence of "\ ( "  counting from the left . 
For example , the expre ss ion " A\ ( . *\) \1"  matches a line 
beg inning with two repeated occur rences of the same 
str ing . 

11 . The null regular express ion 
example , "//" ) is equ ivalen t 
express ion se arched for . 

s-tand ing 
to the 

alone ( for 
last  regular 

To use one of the spec ial charac te r s  ( A  $ • * [ ] \ /) as a 
l iteral ( to match an occur renc e  of itself  in the input ) , 
precede or "escape " the spec ial charac te r with a bac k slash 
(\ ) , as in " \$ "  or " \* " · 
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If a context address is to "match " the input,  then the whole 
patte rn with in the address must match some por t ion of the 
patte rn spac e .  

8 . 6 . 3 Command Address Arguments 

A command may have 0 ,  1 ,  or 2 preced ing addre ss argumen ts , 
as descr ibed below : 

1 .  I f  a command has no addre sse s ,  i t  i s  applied to every 
line  in th e input .  

2 .  I f  a command has one addre ss ,  it  i s  applied to all 
l ines wh ich match that addre ss .  

3 .  I f  a command has two addresses ( separated by a comma) ,  
i t  is applied to the fir st line that matches the fi r st 
address , and to all subsequen t lines up to and and 
including the f i r st line match ing the second addre ss . 
Th is pr ocess is repeated , so that an attempt is made 
on subsequent lines to again match the fi r st addre ss . 

4 .  An error occur s if  a command has more  addresses  than 
the max imum allowed 

For example , examine the input text : 

In  Xanadu did Kubla Khan 
A s tately pleasure dome decree : 
Where Alph , the sac red r iver , ran 
Through caverns measureless to man 
Down to a sunless sea . •  

The following addresses match lines of th is text  as 
noted : 

jan/ 
/an . *an/ 
/"an/ 
/ . /  
/\ . /  
/r *an/ 
/\ ( an\) . *\1/ 

Matches lines 1 ,  3 ,  4 in our sample text 
Matches line 1 
Matches no lines 
Match es all lines 
Matches line 5 
Matches lines 1 ,  3 ,  and 4 
Matches line 1 
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8 . 7 Functions 

All functions are named by a s ingle characte r .  I n  the 
following descr iptions , the s ing le charac te r func t ion name 
is given followed by poss ible argumen ts . Next , a 
descr iption of what each function does is followed by the 
maximum number of allowable addre sses that may prec ede the 
command given . Th is number  is g iven in paren th ese s .  

8 . 7 . 1  Whole-Line Or iented Functions 

The following commands  opera te on whole lines ; they do no t 
affec t in tra-l ine  conten ts : 

d Delete lines ( 2 )  
The d funct ion deletes from the i�put ( i . e . , does 
no t wr ite to the output) all those lines matched 
by its addresses . A s ide effec t is that no 
furth er commands are attempted on the deleted 
line .  As soon as the d func tion is exec uted , a 
n ew line is re ad from the input , and the lis t  of 
edit ing commands  is re started from the beg inning 
on  the new line . 

n Next  line ( 2 )  

a\ 

The n funct ion re ads the next line  from the input ,  
replac ing the cur ren t line .  The cur ren t line  is 
w r i tten to the ou tput i f  i t  should be . The li s t  
o f  ed it ing commands is continued following the n 
command . 

text Append lines ( 1 )  
�e a func t ion cau ses  the text argumen t to be 

wr itten to the output afte r the line match ed by 
i t s  address . The a command is inheren tly mu lti
line : the a itself  must appear at  the end of  a 
l ine  and must be followed by a backslash . The 
appended text may conta in any number of lines . 
However , �pre se rve the one-command-to-a-l ine  
f iction,  the inte r ior newlines must be  hidden by  a 
backslash charac te r ( \ )  immediate ly prec eding the 
newline . The text arg umen t is te rminated by the 
f i r st unb idden newline ( the  fir st one no t 
immed iate ly prec eded by backslash ) . Remembe r that 
text does no t appear on the same line as the a 
command itse lf , and that the a command must always 
be followed by a backslash to have any effec t ,  as 
in  
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a\ 
one line of appended text\ 
the second and last line with no backslash . 

Once  an a func t ion is success fully exec uted , 
is  wr itten to the ou tput regardless of what 
commands  do to the line that tr iggered it . 
tr igger ing lin e  may be deleted en tirely ,  but 
is still written to the output . 

text 
late r 

Th e 
text 

The text is  not scanned for addre ss matches , and 
no edit ing commands are attempted on it . I t  does 
no t cau se any chang e  in the l inenumber counte r .  

i \  text I nse r t  lines ( 1 )  
�e i func tion is s imi lar to the a func t ion,  

except that text is wr itten to the ou tput before 
th e matched line:- All o ther  commen ts about the a 
function apply to th e i func t ion as well . 

c\ text Change lines ( 2 )  
The c function deletes th e lines selec ted by its 
address ( es ) , and replaces them with the lines in 
text . Like a and i,  c must be followed by a 
newline hidden by a bac kslash � inte r ior new lines 
in  text must be hidden by backslashes .  

The  c command may have two addre sse s ,  and 
th ere for e selec t a range  of lines . I f  it  doe s ,  
all the lines i n  th e range are deleted , but only 
one copy of text is wr itten to the output , not one 
copy per line deleted . As with a and i ,  text is 
no t sc anned for addre ss matches , and no edit ing 
commands are attempted on it . I t  does no t change 
the line-number  counte r .  

After  a li ne  has been deleted by a c func tion ,  no 
fur th er commands  are attempted on it . 

I f  text is appended afte r a line  by e i th er the a 
or r func t ion ,  and the line  is  subsequen tly 
chang ed ,  the text inse rted by the c func t ion is  
plac ed befor e  the  text of th e a or  r func tion.  

Note : With in th e text put in  th e output by these func t ions , 
leading blank s and tabs will disappear , as always in sed 
commands . To get  leading blank s and tabs into the output , 
precede the fir st des ired blank or tab by a backslash � the 
backslash wi ll no t appear in the output . 
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As an example , examine the following lis t  of ed it ing 
commands : 

n 
a\ 
xxxx 
d 

These commands ,  applied to our s tandard input , produce :  

In  Xanadu did Kubla Khan 
xxxx 
Where Alph , th e sac red r iver , ran 
xxxx 
Down to a sunless se a .  

I n  th is par ticular case , the same effec t would be  produc ed 
by eith er of the two following command lis ts : 

n 
i\ 
xxxx 
d 

n 
c\ 
xxxx 

8 . 7 . 2  The Substitute Funct ion 

The substitute func t ion changes parts  of lines selec ted by a 
context search with in the line . I t s  syntax is below : 

s/pattern/replacement/flags 

The s function replaces par t  o f  a line ( se lec ted by pattern )  
with replacement . I t  can best be re ad as substitute for 
pattern ,  r eplacement . The pattern argumen t conta ins a 
pattern , exac tly li ke  the patte rns in addre sse s .  The only 
difference between pattern and a context address is that  the 
context addre ss must be delimi ted by slash ( /) cha racte r s �  
pattern  may be  delimi ted by any charac te r oth er than spac e 
or newline .  

By defau lt , only the fir st str ing matched by pattern is  
replaced , but see the g flag below. 

The replacement argumen t beg ins immed iate ly after  the second 
delimi t ing charac ter of pattern , and must be followed 
immed iate ly by ano ther  instance of the delimi t ing charac te r .  
(Thu s ,  there are exac tly three instances of the delimi t ing 
charac te r . ) 
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The replacement is no t a patte rn , and the charac te r s  wh ich 
are spec ial in patterns do not have spec ial meaning s in  
replacement . Instead, other  charac te r s  are spec ial : 

& The amper sand is replac ed by the str ing matched by 
pattern  

\d The s ingle dig it d is  replaced by the dth 
substr ing matched by par ts of pattern  enclosed �n 
11 \ ( 11 and 11\ ) 11 • I f  nested substr ing s occur 1n 
patter n ,  the dth is dete rmined by counting open ing 
delimi ter s  11 \ ( 11 • 

As in patte rns , spec ial characte r s  may be made li teral by 
preceding them with bac kslash ( \ ) . 

The flags argumen t may conta in the following flags : 

g Substitu te replacement for all ( non-overlapping ) 
instances of pattern in the line . Afte r a 
successful subst itution ,  the sc an for the next 
instance of pattern beg ins j ust afte r the end of 
the inse r ted charac te r s ;  charac te r s  put into the 
line from replacement are no t re-scanned . 

p Pr in t the line if a successful replacemen t was 
done . The p flag cau ses  the line to be wr itten to 
the output i f  and only if a substitution was 
actually made by the s function .  Note that i f  
several s functions , each followed by a p flag , 
successfully substitute in the same input line , 
mult iple cop ie s of the line will be written to the 
output ; one for each successful subst itution .  

w f ilename 
Wr ite the line to a f ile if a successful 
replac emen t was done . The w flag cau se s  lines 
wh ich are ac tu ally substituted by the s function 
to be wr itten to a file named by filename . I f  
f ilename ex is ts before sed is run,  it is 
overwr itten ; if not ,  the�lename is cre ated . A 
s ing le spac e must separa te w and f ilename . The 
poss ibili ties  of mult iple , somewhat different  
copies of one input line be ing wr itten are the 
same as for p. A maximum of ten different  
f i lename s may be  men tioned afte r w flags and w 
functions ( see below) , comb ined . 

For example , study the following command 
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s/to/by/w changes 

applied to our standard input : 

In Xanadu did Kubla Khan 
A stately pleasure dome dec ree : 
Where Alph , the sac red r iver , ran 
Through caverns measureless to man 
Down to a sunless se a .  

Th is produc es the following output : 

In Xanadu did Kubla Khan 
A stately pleasure dome dec ree : 
Where Alph , the sacred r iver , ran 
Through caverns measure less by man 
Down by a sunless sea .  

I t  also wr ites the following ou tput to the file change�: 

Through caverns measure less by man 
Down by a sunless sea .  

I f  the no-copy option i s  i n  effec t ,  the command 

s/ [ . , ; ? : ] /*P&*/gp 

produces : 

A s tately pleasure dome dec ree*P : *  
Where Alph*P , *  the sac red r iver *P , *  ran 
Down to a sunless sea*P . *  

Sed 

Finally , to illustrate the effec t  of the g flag , the command 

/X/s/an/AN/p 

produces ( assuming no-copy mode )  : 

In  XANadu did Kubla Khan 

and the command 

/X/s/an/AN/gp 

produc es : 

In XANadu did Kubla KhAN 
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8 . 7 . 3 Input/Output Functions 

p Pr int  ( 2 )  
The pr int function wr ites th e addre ssed lines 
th e standard ou tput fi le .  They are written at 
t ime the p func tion is  encounte red , regardless 
what succeeding edit ing commands  may do to 
l ines . 

to 
� e  
o f  

� e  

w f i lename Wr ite to f ilename ( 2 )  
Th e write function wr ites  the addre ssed lines to 
th e f i le named by f ilename . I f  the f i le 
prev iously exis ted , it  is  ove rwr1tten � i f  no t ,  i t  
is  cre ated . The lines are w r itten exac tly as  they 
exis t when the wr ite func t ion is encounte red for 
e ach line , regardless of what subsequen t ed it ing 
commands  may do to them .  Exac tly one spac e mus t  
separate the w and f ilename . A max imum of ten 
d i ffe ren t  f i les may be men tioned both for wr i te 
functions and for w flags  afte r s func tions . 

r f ilename Read the conten ts of a f i le ( 1 )  
The re ad function re ads the conten ts of f ilename , 
and appends them after  the line match ed by the 
address . The f i le is re ad and appended regardless 
of what subsequen t ed it ing command s  do to the line 
wh ich match ed its address . If  r and a func t ions 
are exec uted on the same lin e ,  the text from the a 
functions and the r functions is  wr itten to the 
output in the order  that the func t ions are 
executed . 

Exactly one spac e must separa te the r and 
f i lename . I f  a f i le men tioned by an r func t ion 
c anno t be  opened , it  is cons idered a null f i le ,  
no t an error , and no diagnostic is g iven . 

Note : Since there is a limi t to th e numbe r  of f i les  that  can 
be opened s imultaneously , care should be taken that no mor e  
than ten fi les are men tioned i n  w functions or flag s .  Th is  
number  is reduc ed by one  if  any r functions are pre sen t ,  
s ince only one re ad fi le is open a t  one t ime .  

For example , assume that the file notel has the following 
contents : 

Note : Kubla Khan (more properly Kubla i Khan � 1 21 6- 1 29 4 )  
was the grandson and most  eminen t  successor of Genghiz  
(Ch ing iz )  Khan , and founder  of the Mongol dynasty in Ch ina . 
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Then the following command : 

/Kubla/r notel 

produc es : 

I n  Xanadu did Kubla Khan 
Note : Kubla Khan (more properly Kublai Khan ; 1 21 6- 1 29 4 )  
was the grandson and mo s t  eminen t  successor of Genghiz  
(Ch ing iz )  Khan , and founder  of  the Mongol dynasty in Ch ina . 

A s tate ly pleasure dome dec ree : 
Where Alph , the sac red r iver , ran 
Through caverns measure less to man 
Down to a sunless sea .  

8 . 7 . 4  Mult iple Input-Line Functions 

Three func tions , all spelled with cap ital lette r s ,  deal with 
mult iple line  pattern spac es conta in ing embedded newlines . 
They are intended to prov ide patte rn matches ac ross lines in 
the input . 

N Next  li ne ( 2 )  
The next input line is appended to the current  
line  in  the pattern spac e ;  the  two input lines are 
separated by an embedded newline .  Patte rn match es 
may extend ac ross the embedded newline ( s ) . 

D Dele te fir st part of the patte rn spac e  ( 2 )  
Delete up to and including the f i r st newline 
charac te r in the current  pattern spac e .  If the 
pattern spac e  become s empty ( th e  only newline was 
the te rmi nal newline ) , read ano ther  line  from the 
input . I n  any case , beg in the lis t  of edit ing 
commands  aga in from th e beg inning . 

P Pr int  fir st part of the patte rn spac e ( 2 )  
P r int  up to and including the fir st newline in the 
patte rn spac e .  

The P and D functions are equivalen t to 
counte rparts  if  there are no embedded 
pattern spac e .  
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8 . 7 . 5 Hold and Get Functions 

Five funct ions save and re tr ieve par t  of the input for 
poss ible late r use : 

h hold pattern spac e  ( 2 )  
The h function copies the conten ts of the patte rn 
spac e into a hold are a ,  destroy ing the prev ious 
conten ts of the hold are a .  

H append pattern spac e  to hold are a ( 2 )  
The H function appends the con ten ts of the pattern 
spac e to the conten ts of  the hold are a ;  the forme r 
and new conten ts are separa ted by a newline .  

g 

G 

X 

get conten ts of hold are a ( 2 )  
The g function copies the conten ts of the 
area into the patte rn spac e ,  destroy ing 
previous conten ts of the pattern spac e .  

Get conten ts of hold are a ( 2 )  
The G function appends the con ten ts of the 
area to the conten ts of the patte rn spac e ;  
forme r and new conten ts are separated by 
newline . 

Exchange ( 2 )  
The exchange command in terchanges the conten ts 
the pattern space  and the hold are a .  

For example , the commands 

lh 
ls/ did . *// 
lx 
G 
s/\n/ :/  

applied to our standard example , produc e :  

I n  Xanadu did Kubla Khan : In Xanadu 
A stately pleasure dome dec ree : : In Xanadu 
Where Alph , the sac red r iver , ran : In Xanadu 
Through caverns measure less to man : In Xanadu 
Down to a sunless sea .  : In Xanadu 
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8 . 7 . 6 Flow-of-Control Functions 

These functions do no ed it ing on the input lines , but rather  
control the application of func tions to the lines se lec ted 
by the address par t .  

1 Don ' t  ( 2 )  
The Don ' t  command cause s  the next command (wr itten 
on the same line) , to be  appli ed to all and only 
those input lines not selected by the address 
par t .  

{ and } Group ing ( 2 )  
The group ing command , { ,  cau se s  the next se t of 
commands  to be applied (or no t applied)  as a block 
to the input lines selected by the addresses of 
the gr oup ing command . The fir st of the commands  
under  contr ol of  the  group ing may appear on  the 
same line as th e { or on the next li ne . The group 
of commands  is te rminated by a match ing } stand ing 
on a line by itself . Groups c an be nested . 

: label Place a label ( 0 ) 
The label function mar k s  a plac e in the li s t  of 
edit ing commands  wh ich may be re fe rred to by b and 
t functions . The label  may be any sequenc e of 
e ight or fewe r charac te r s .  I f  two diffe ren t colon 
functions have iden tical labels , a compi le time 
d iagnostic will be genera ted , and no exec ut ion 
attempted . 

blabel Branch to label ( 2 )  
The branch func tion cau ses  the sequenc e of 
edit ing commands be ing applied to the cur ren t 
input line to be re sta r ted immedia te ly afte r the 
plac e  where a colon function with the same label 
was encountered .  If no colon func t ion with the 
same label c an be found afte r all the ed it ing 
commands have been comp i led , a comp i le t ime 
d iagnostic is produc ed ,  and no exec ution is 
attempted . 

A b function with no label is taken to be a branch 
to the end of the li s t  of ed it ing command s .  
Whatever should be done with the current  input 
line is done , and ano ther  input li ne is re ad . The 
l ist  of edit ing command s  is restarted from the 
beg inning on the new line .  

tlabel 
The 

Te st subst itutions ( 2 )  
t func t ion te sts whether  any 
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subst itutions have been made on the current  input 
line .  If so , it  branch es to label 1 if no t ,  the t 
function does no th ing . The flag wh ich ind icate s 
that a successful subst i tution has been exec uted 
is re se t by re ading a new input line , or exec uting 
a t function.  

8 . 7 . 7 Miscellaneous Functions 

= Equals ( 1 )  
The = function wr ite s  to the standard output the 
line  number of the line match ed by its  addre ss . 

q Qu it  ( 1 )  
The q function cau ses  the current line  to be 
written to the output ( if it should be) , any 
appended or re ad text to be written , and exec ution 
to be te rminated . 
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8 . 8  Command Summary 

a\ text 

blabel 

c\ text 

d 

D 

g 

G 

h 

H 

i\ text 

n 

N 

p 

p 

q 

r f ilename 

Sed 

Append line to patte rn spac e .  

Branch to label . 

Change pattern spac e ,  replac ing with 
text . 

De le te patte rn spac e .  

De lete fir st part of patte rn spac e .  

Get conten ts of hold are a .  

Get f i r st line  of  hold are a .  

Put pattern spac e  i n  hold are a .  

Append patte rn spac e  to hold are a .  

Inse rt  lines . 

Make  next line patte rn spac e .  

Append next line to patte rn spac e .  

Pr int  the patte rn spac e .  

Pr int  f i r st part o f  the patte rn spac e .  

Qu it . 

Re ad in the conten ts of a f i lename . 

s/pattern/replacement/ 
Substitute Eattern  with replacement . 

tlabel Test subst itutions . 

w f ilename Wr ite to f ilename . 

X Exchange hold are a with patte rn spac e .  

{ and } Group statemen ts . 

addresses ! Don ' t  match these addresses . 

: label Plac e label . 
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= Pr int line number .  
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9 . 1 Introduction 

BC is a program for doing arbitra ry prec 1s 1on arithmet ic .  
BC is both a language and a comp i le r .  The output of the 
compi le r  is inte rpre ted and exec uted by a collec t ion of r ou
t ines wh ich can input , output,  and do ar ithmet ic on inde fin
itely large integers  and on sc aled f ixed-poin t number s .  
Although you can wr ite �ubstantial programs with BC , it  is  
also a use ful in te rac tive tool for per formi ng calculator
like  computations . The lang uage has  a complete control 
struc ture as well as immediate-mode operation.  Func tions c an 
be defined and saved for late r exec ution.  The exec ution 
speed of BC is  quite fast . For example , two 50 0-dig it  
number s  can be mult ipli ed to g ive a 10 0 0-dig it re sult in  
about ten seconds . 

A small collec tion of library func t ions is also ava i lable , 
including s in ,  cos , arc tan , log , exponen tial , and Bessel 
functions of integer orde r .  

Some of the uses of BC a re to perform : 

$ Computation with large integers  

$ Computations accurate to many dec imal  plac es 

$ Conver s ions of number s  from one base to ano ther  base 

There is a scaling prov is ion that  permi ts  the use of dec imal 
point no tation . Prov is ion is  made for input and output in  
bases other  than dec ima l .  Number s  can be converted from 
dec imal to octal s imply by se tt ing the output base to equal 
8 .  

The ac tual limi t on the number  of dig its  that c an be hand led 
depends on the amount of storage ava i lable on the mach ine . 
Manipulation of numbe r s  with many hundreds of d ig its is pos
s ible even on the smallest ver s ions of XENIX • 

The syntax of BC has been deliberate ly selec ted to agree 
substantially with the C lang uage .  Those who are fami liar  
with C will find few surpr ises in th is lang uag e .  

9 . 2 Simple Computations with Integers 

The s implest k ind of statemen t is an a r ithme tic express ion 
on a line by itself . For instanc e ,  if  you type 

14 28 57 + 28 57 14 
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the program re sponds immediate ly with the line : 

428 57 1  

The following operator s c an all b e  used : 

* I % 

They ind icate subtract ion,  mult iplic at ion ,  divis ion ,  modulo 
( rema inder ing ) , and exponen tiation,  re spec t ively . Divis ion 
of integers  produces an integer re sult trunc ated toward 
zero.  Divis ion by zero produces an error comment .  

Any te rm i n  an expres s ion may be pre fixed with a minus s ign 
to ind icate that it  is to be negated ( th is is the " unary" 
minus s ign) . For example , the expre ss ion 

7+- 3  

is inte rpre ted to mean that - 3  i s  to b e  added to 7 .  

More complex expre ss ions with several ope ra tor s and with 
paren th eses are interpre ted j ust  as in FORTRAN , with 
exponentiation ( h )  having the greatest  bind ing powe r ,  then 
mult ipli cation ( * ) , divis ion (/) , and modu lo ( % ) , and , 
finally , add i t ion (+ ) , and subtrac tion ( - ) . The conten ts of 
parenth ese s are evalu ated before express ions ins ide the 
parenth ese s .  All of  the above operator s a re performed from 
left to r ight , except exponentiation ,  wh ich is per formed 
from r ight to left . The two expre ss ions 

ahbhc and ah ( bhc )  

are  equivalent ,  as are  the two expre ss ions : 

a *b*c and ( a*b) *c 

BC share s  with FORTRAN and C th e conven tion that a/b*c is 
equivalent to ( a/b) *c . Inte rnal storage reg iste r s  to hold 
numbers  have s ingle lowe rcase le tte r name s .  The value  of an 
expre ss ion can be ass igned to a reg iste r in the usual way . 
The statemen t 

X = X + 3 

has the effec t of increas ing by three the value of the 
conten ts of the reg is te r  named ' x" .  When , as in th is c ase , 
the oute rmost operator is the ass ignmen t operator ( = ) , then 
the ass ignmen t is per formed but the result is  no t pr inted . 
There are twen ty-s ix ava i lable named storage reg iste r s .  
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There is  a bu i lt-in square root  func t ion whose result is 
truncated to an integer ( See also Sec t ion 9 .  4 ,  " Scaling " ) . 
The lines 

x = sqr t  ( 1 9 1 )  
X 

produce the pr inted re sult 

13  

9 . 3  Bases 

There are spec ial inte rnal quantities  in BC , called i base 
and obase . ! base is in itially set to 10 , and dete rmines the 
base used for inte rpret ing number s  that  are re ad by BC . For 
example , th e lines 

ibase = 8 
11 

produce the output line 

9 

and you are all set up to do octal to dec imal conver s ions . 
However , beware of try ing to change the input base bac k  to 
dec imal by typing : 

ibase = 10 

Bec au se the number 10 is in te rpre ted as octal , th is 
statemen t has no effec t .  For those who deal in hexadec imal 
notation , the charac te r s  A-F a re permitted in number s  ( no 
matte r wha t  base is in effect )  and are inte rpre ted as d ig its 
hav ing values 10-15 , respec tively .  The statemen t 

i base = A 

changes you back to dec imal input base no matte r what the 
cur rent input base is . Negative and large pos it ive input 
base s are permi t ted , but use less . No mechanism has been 
prov ided for the input of arbitrary numbe r s  in base s less 
than 1 and gre ate r than 16 . 

The value of obase is initially se t to 10 dec ima l .  Obase is 
used as the base for ou tput number s .  The lines 
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abase = 16  
10 0 0  

produce the ou tput line 

3E8 

wh ich is to be inte rpre ted as a three-d ig it  hexadec ima l  
number .  Ve ry large output base s are permi t ted . For 
example , large numbe r s  c an be output in groups of f ive 
d ig its by se tt ing abase to 10 0 0 0 0 . Strang e  output bases ,  
such as negative base s ,  and 1 and 0 ,  are handled cor rec tly .  

Ve ry large number s  are split  ac ross li nes with seven ty 
characte r s  per line . A spli t line that continues on the 
next line ends with a backslash (\ ) . Dec imal  output 
conver s ion is  practically instantaneous ,  but output of very 
large number s  ( i . e . , more  than 100  dig its )  with o ther  bases 
is  rath er slow. Non-dec imal output conver s ion of a one 
hundred dig i t  numbe r  takes abou t three seconds . 

Remember that  i base and abase do no t affec t the cou r se of 
inte rnal computation or the evaluation of expre ss ions ; they 
only affec t  input and output conver s ion.  

9 . 4 Scaling 

A th ird spec ial in te rnal quantity c alled scale is  used to 
dete rmine the sc ale of calc ulated quantit ies . Numbe r s  may 
have up to 9 9  dec imal digits  afte r the dec imal  poin t .  Th is  
fractional par t  is re tained in  fur ther  computations . We 
re fe r  to the number of d ig its  afte r the dec imal point  of a 
number as its  scale . 

When two scaled numbers  are combined by means of one of the 
arithmetic operations , the re sult has a scale dete rmined by 
the following rule s : 

Addition and subtract ion 

Mult iplicat ion 

The scale of the re sult is  the larger  of the 
sc ales of the two operand s .  There is never 
any truncat ion of the re sult . 

The scale of the re sult is never less than 
the maximum of the two scales of the 
operands , never mor e  than the sum of the 
scales of the operands , and subjec t  to those 
two re str ict ions , the scale of the re sult is 
set  equal to the conten ts of the in te rnal 
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Divis ion 

Modu lo 

quantity,  scale . 

The scale of a quotien t  is the conten ts of 
the in te rnal quantity,  scale . 

The scale of a remainder  is the sum of the 
scales of the quotien t and the div isor . 

Exponentiation 

Square Root 

All of the 
terms of 
necessary.  
truncation 

The re sult of an exponen tiation is scaled as 
i f  the implied mult ipli c at ions we re 
performed . An exponen t must be an in teger . 

The scale of a square root  is se t to the 
maximum of the sc ale of the arg ument and the 
conten ts of scale . 

inte rnal operations are ac tually 
in teger s ,  with dig its  be ing 
In every case where dig its 

is  per formed , and no t round ing . 

carr ied out in 
discarded when 
are disc arded , 

The conten ts of scale must be no g re ate r than 9 9  and no less 
than 0 .  I t  is init ially set to 0 .  If more than 9 9  frac t ion 
digits  are needed , it  is poss ible to wr ite a BC program that 
will handle th is . 

The in te rnal quantities  scale , i base , and base can be used 
in expre ss ions j ust  li ke  oth er var iable s .  The line 

sc ale = sc ale + 1 

incre ases the value of scale by one , and the line 

sc ale 

cause s  the cur rent v alue of scale to be 'pr in ted . 

The value of scale re tains its meaning as a number  of 
dec imal digits  to be re ta ined in in te rnal computat ion even 
when i base or obase are no t equal to 10 . The inte rnal 
computations (wh ich are sti ll conducted in dec ima l ,  
regardless of the bases)  are per formed to the spec ified 
number of dec imal dig its , never hexadec imal  or octal or any 
o ther k ind of  dig its . 
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9 . 5 Functions 

The name of a function is a s ingle lowe rc ase lette r .  
Function names are permi t ted to collide with s imple var iable 
names .  Twen ty-s ix di ffe ren t  defined functions are permi tted 
in add i t ion to the twenty-s ix var i able names .  The line 

define a ( x) { 
beg ins the definition of a func t ion with one argumen t .  Th is 
line must be followed by one or more statemen ts , wh ich make  
up the body of  the function,  end ing with a r ig ht brac e ( } ) . 
Re turn of control from a func t ion occur s when a return  
statemen t is exec uted or  when th e end of  the func t ion is  
reached . The re turn  statemen t can tak e  e ither  of the two 
forms : 

return 
re turn ( x) 

In the fir st c ase , the value of th e func t ion is 0 ,  and in 
the second , the value of the express ion in paren th ese s .  

Var iables u sed in the function can b e  dec lared as au tomatic 
by a statemen t of the form 

auto x , y , z 

There can be only one auto statement in a func t ion and it  
must be th e fir st statemen t in the definit ion . These 
automatic var iables are alloc ated spac e and init iali zed to 
zero on en try to the function and thrown away on re turn .  
The values of any var iables with the same names ou ts ide the 
func tion are no t dis turbed . Functions may be called 
rec ur s ively and the au tomatic var iables at each call level 
are protec ted . The parame te r s  named in a func t ion 
definit ion are tre ated in the same way as the au tomatic 
var i ables of that  function,  with the s ing le exception that 
they are g iven a value on en try to the function.  An example 
of a function definition follows : 

define 

} 

a ( x , y) { 
au to z 
z = x*y 
re turn ( z) 

The value of th is function,  when called , will be the produc t 
of its  two argumen ts . 
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A function is c alled by the appearanc e  of its name , followed 
by a str ing of argumen ts enc losed in parenth ese s and 
separated by commas .  The re sult is unpred ictable i f  the 
wrong number of arg umen ts is used . 

Functions may require no argumen ts , but still 
useful  operation or re turn  a use ful re sult . 
are defined and called us ing paren th ese s 
between them .  For example : 

a ( )  

per form some 
Such func t ions 

with no th ing 

If the function , " a " , is defined as shown above , then the 
line 

a ( 7 , 3 . 14 )  

would pr int the result : 

21 . 98 

Simi larly ,  the line 

x = a ( a ( 3 , 4 ) , 5 ) 

would cause the value of "x"  to become 6 0 . 

9 . 6 Subscr ipted Var iables 

A s ing le lowe rc ase le tte r var iable name followed by an 
express ion in brackets is c alled a subscr ipted var iable and 
ind ic ates an array element .  The var iable name is the name 
of the array and the expre ss ion in brackets is c alled the 
subscr ipt.  Only one-d imen s ional ar rays are permitted in BC . 
The names of arrays are permitted to coll ide with the names 
of s imple var iables and function name s .  Any frac t ional part 
of a subscr ipt is d isc arded befor e use . Subsc r ipts must be 
greate r than or equal to zero and le ss than or equal to 
2047 . 

Subscr ipted var iables may be freely used in expre ss ions , in 
function calls , and in re turn statemen ts . 

An array name may be used as an arg umen t to a func t ion,  as 
in : 

f ( a [ ) ) 

Ar ray name s may also be dec lared as au tomatic in a func t ion 
definition with the use of empty brackets : 

9- 7 



BC : A Calc ulator 

define f ( a [ ] ) 
auto a [ ]  

BC : A Calculator 

When an array name is so used , the en tire conten ts of the 
array are cop ied for th e use of the function,  then thrown 
away on exit from the function.  Ar ray names that refe r to 
whole arrays c anno t be used in any other context .  

9 . 7 Control Statements 

The if ,  whi le , and for statemen ts are used to alte r the flow 
with in prog rams or to cau se ite ration.  The rang e  of e ach of 
these statemen ts is a following statemen t or compound 
statemen t consist ing of a collec t ion of statemen ts enclosed 
in brac es .  They are wr itten in the following ways : 

i f ( relat ion ) statement 
while ( relation) statement 
for ( expressionl ;  relation ; e xpression 2 ) statement 

i f ( relation) { statements } 
while ( relation) { statements } 
for ( express ionl ; relation ; e xpression2 )  { statements } 

A re lation in one of the contr ol statemen ts is an express ion 
of the form 

express ionlrel-opexpress ion2 

where the two expre ss ions are related by one of the s ix 
re lational operator s :  

< > < =  >= ! =  

Note that a double-equals s ign (== )  stands  for "equal to " 
and an exclamation-equals ( ! = ) stands  for "no t  equal to . "  
The meaning of the remain ing re lational operator s is their  
normal ar ithme tic and log ical meaning . 

Beware of us ing a s ingle equals s ign ( = )  instead of the 
double-equals s ign ( == )  in a re lational . Both of these 
symbols are legal , so you will no t get a diagnostic messag e .  
However , the ope ration will no t per form the intended 
compar ison. 

The if statement cau se s  exec ut ion of its rang e  if  and only 
i f  the re lation is true .  Then control passes  to the next 
statement in sequence .  
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The while statemen t c au se s  exec ution of its rang e  repeatedly 
as long as the re lation is true . The relation is tested 
befor e each execution of its range  and if  the re lation is  
false , contr ol passes to the next statemen t beyond the range 
of the wh i le .  

The for statemen t beg ins by exec ut ing expression ! . Then the 
relation is tested and , i f  true , the statemen ts in the rang e  
of the for are executed .  Then express ion2 is exec uted .  The 
relation is tested , and so on. The typical use of the for 
statemen t is for a controlled ite rat ion ,  as in  the s ta temen t 

for { i=l ; i <=lO ; i =i+l )  i 

wh ich will pr int the in teger s from 1 to 10 . He re are some 
examples of the use of the contr ol statements : 

define f ( n) { 
au to i ,  x 
x=l 
for { i=l ; i <=n ; i =i +l )  x=x* i 
return ( x) 
} 

He re , the line 

f ( a) 

w i ll pr int " a "  f ac tor ial if "a "  is  a pos it ive integer . He re 
is the defin i t ion of a func t ion that  computes values of the 
binomial  coeffic ien t ( "m" and " n "  a re assumed to be 
pos it ive integers )  : 

define b ( n , m) { 
auto x ,  j 
x=l 
for { j =l ;  j <=m ; j =j +l )  x=x* ( n- j +l ) /j 
r e turn ( x) 
} 

The following function computes values of the exponen tial 
func tion by summing the appropr iate se r ies  without regard to 
poss ible trunc at ion error s :  
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scale = 20 
define e ( x) { 

auto a ,  b ,  c ,  d ,  n 
a = 1 

} 

b = 1 
c = 1 
d = 0 
n = 1 
wh i le ( l==l ) { 

} 

a = a*x 
b = b*n 
c = c + a/b 
n = n + 1 
if ( c==d) re turn ( c )  
d = c 

9 . 8  Language Features 

BC : A Calc ulator 

Collec ted below , are some language feature s that every user 
should know about .  

Normally , statemen ts are typed one to a line .  I t  i s  also 
permiss ible to type several statemen ts on a line if they are 
separated by semicolons . 

I f  an ass ignmen t statemen t is parenth es ized ,  it  then has a 
value and can be used anywhere that an expre ss ion can . For 
example , the line 

(x=y+l7 ) 

no t only makes the ind ic ated ass ignmen t ,  but also pr ints the 
re sult ing value .  

Here is an  example of a use of  the value of  an ass ignmen t 
statemen t even when it is no t parenthesized : 

x = a [ i=i+l ]  

Th is cau se s  a value to be ass igned to "x"  and also 
incremen ts " i "  before it is  used as a subscr ipt .  

The following construc t ions wor k in BC i n  exac tly the same 
manner as they do in the C language : 
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x=y=z is the same as X = (y=z)  
X =+ y is the same as X = x+y 
X =- y is the same as X = x-y 
X =* y is the same as X = x*y 
X =I y is the same as X = x/y 
X =%  y is the same as X = x%y 
X = ,.. y is the same as X = x"y 
x++ is the same as ( x=x+l ) -1 
x-- is th e same as ( x=x- 1 ) +1 
++x is th e same as X = x+l 
--x is  the same as X = x-1 

Even if you don ' t  intend to use th ese construc tions , if  you 
type one . inadverten tly ,  some th ing legal but unexpec ted may 
happen . 

WARNING 
In some of these construc t ions , spac es are s ignificant .  
There is a real di fference between "x=-y "  and " x= -y" . The 
f i r st replac es " x "  by "x-y" and th e second by "-y" . 

To ex it a BC program ,  type : 

quit 

Typing just a "q"  w i ll no t do . 

There is a commen t conven tion iden tical to that of C .  
Commen ts beg in with " /* "  and end with " *  / " . 

There is a library of math funct ions that may be obta ined by 
typing 

be -1 

wh en you invoke BC . Th is command will load the library 
functions s ine ,  cos ine ,  arctangen t ,  natural logarithm , 
exponential , and Bessel func tions of integer  order . "These 
are named "s " ,  " a " , " 1 " ,  " e " ,  and " j ( n , x) " ,  re spec tively . 
Th is library sets scale to 20 by default . 

I f  you type 

be f ile 

BC will read and exec ute the named file or f i les  before 
accepting commands from the k eyboa rd .  In  th is way , you may 
load your favor i te programs and func t ion definitions . 
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9 . 9 The BC Language 

Below is a spec ification of th e BC languag e .  

9 . 9 . 1  Tokens 

Tokens cons is t of keywords , iden ti fie r s ,  constants , 
operator s ,  and separa tor s .  Token separa tor s may be blanks ,  
tabs or commen ts . Newline charac te r s  or semicolons separa te 
statemen ts . 

Commen ts 

Identifie r s  

Keywords 

Constants 

Commen ts are intr oduc ed by the charac te r s  
" /* "  and terminated by " */" . 

There are three k inds of iden tifie r s :  
ord inary identi fie r s ,  array iden tifie r s  and 
function identi fie r s .  All three types 
cons is t of s ingle lowe rc ase le tte r s .  Ar ray 
iden tifiers  are followed by square brackets , 
poss ibly enclos ing an expre ss ion descr ib ing a 
subscr ipt .  Ar rays are s ingly dimens ioned and 
may conta in up to 20 4 8  elemen ts . Indexing 
beg ins at zero so an array may be indexed 
from 0 to 2047 . Subscr ipts are trunc ated to 
integer s .  Func t ion iden tifie r s  are followed 
by parenth ese s ,  poss ibly enclos ing a rgumen ts . 
The three types of identifie r s  do no t 
conflict � a program c an have a var iable named 
" x" , an array named " x " , and a func tion named 
" x " , all o f  wh ich are separa te and dis t inc t .  

The following are re se rved k eywords : 

ibase 
obase  
scale 
sqr t 
length 
while 
for 

i f  
break 
def ine 
auto 
return 
qui t  

cons ist  of a rbitra r i ly long number s  
optional dec imal  point .  The 
digits  A-F a re also recognized as 
values 10-15 , respec t ively . 

Constants 
with an 
hexadec imal 
digits  with 
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9 . 9 . 2  Express ions 

Al l express ions c an be evaluated to a value . Th e value of 
an express ion is always pr inted unle ss the ma in ope ra tor is 
an ass ignmen t .  Prec edence is the same as the order  of 
presen tation here , with hig hest appear ing f i r st .  Left or 
r ight assoc iativity , where appli c able , is disc ussed with 
each operator . There are several types of expre ss ions : 

Named expre ss ions 
Named expre ss ions are plac es where values are stored .  
Simply stated , named express ions a re legal on  the left 
s ide of an ass ignmen t .  The value o f  a named express ion 
is  the value stored in the plac e named . 

identifiers  
Simple iden tifiers  are named express ions . 
have an in it ial value of zero .  

They 

array-name [express ion] 
Ar ray elemen ts are named express ions . 
an in it ial value of zero.  

They have 

sc ale , ibase and obase 

Constants 

The in te rnal registe r s  scale , i base , and obase are 
all named expre ss ions . Scale is the number of 
d ig its  after  the dec imal point to be re ta ined in 
a r i thme tic ope rat ions.  Scale has an in i t ial value 
of zero. ! base and obase are the input and output 
number  radixes re spec t ively . Both i base and obase 
have in it ial values of 10 . 

Constants are pr imi t ive express ions that evaluate to 
themse lves . 

Parenth etic Expre ss ions 
An express ion sur r ounded by paren theses is 
expre ss ion.  The paren th eses are used 
normal prec edenc e .  

Function Calls 

a pr imit ive 
to alte r the 

Function calls are expre ss ions that  re turn values . 
They are discussed in the following subsec t ion.  
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9 . 9 . 3 Function Calls 

A function call cons is ts of a func tion name followed by 
parentheses conta in ing a comma-separa ted lis t of 
express ions , wh ich are the function argumen ts . Th e syntax 
is as follows : 

funct ion-name [express ion [ , express ion ] ] ) 

A whole array passed as an argumen t is spec ified by the 
array name followed by empty square brac kets . All func t ion 
argumen ts are passed by value . As a re sult , changes made to 
the formal parame te r s  have no effec t  on the ac tual 
argumen ts . I f  the func t ion te rminates by exec uting a return 
statemen t ,  the value of  the func tion is  the value of  the 
expre ss ion in th e paren th eses of the re turn  statemen t ,  or is 
zero i f  no express ion is pr ov ided or i f  there is no re turn 
statement .  

sqr t ( expr ) 

leng th ( expr ) 

scale ( expr ) 

Th e re sult is the square root  of th e 
expre ss ion.  The re sult is trunc ated in the 
least s ignif icant dec imal plac e .  The sc ale 
of th e re sult is the scale of the express ion 
or the value of scale wh ich ever  is larger . 

The re sult is the to tal numbe r of s igni f icant 
dec imal d ig its  in the express ion.  The scale 
of th e re sult is zero .  

The re sult is th e sc ale of  th e express ion.  
The sc ale of the re sult is zero.  

9 . 9 . 4  Unary Operators 

The unary operator s bind r ight to le ft . 

-expr 

++named-expr 

--named-expr 

named-expr++ 

The re sult is the negative of the express ion.  

The named expre ss ion is  inc remen ted by one . 
The re sult is th e value of the named 
expre ss ion afte r incremen ting . 

The named express ion  is dec remen ted by one . 
The result is the value of the named 
expre ss ion afte r dec remen ting . 

The named expre ss ion  is incremen ted by one . 
The re sult is the value of the named 
expre ss ion before inc remen ting . 
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named-expr-- The named expre ss ion is dec remen ted by one . 
The result is th e value of the named 
expre ss ion before decremen ting . 

9 . 9 . 5 Multiplicative Operator s 

The mult iplicative operator s ( * ,  / ,  and % )  bind from left to 
r ight . 

expr *expr 

expr/expr 

expr % expr 

"' expr expr 

The re sult is the produc t of the two 
expre ss ions . I f  " a "  and " b "  a re the sc ales  
of the  two expre ss ions , then th e sc ale of  the 
result is : 

min ( a+b ,max ( sc ale , a , b) ) 

The re sult is the quotien t of the two 
expre ss ions . Th e scale of th e re sult is  the 
value of scale . 

The modulo operator ( % ) produc es the 
rema inder  of the divis ion of the two 
expre ss ions . More  prec isely ,  a %b  is a-a/b*b .  
The scale of the result is-the sum of-the 
sc ale of th e divisor and th e value of scale . 

The exponentiation operator binds r ig ht to 
left . The re sult is the fir st express ion 
r a ised to the powe r of th e second express ion .  
The second expre ss ion must  b e  a n  integer . I f  
" a "  i s  the sc ale o f  th e left express ion and 
" b "  is the absolute value of the r ig ht 
expre ss ion,  then th e sc ale of the re sult is : 

min ( a*b,max ( sc ale , a) ) 

9 . 9 . 6 Addit ive Operator s 

The additive operator s b ind left to r ight .  

expr +expr 

expr-expr 

The re sult is the sum of the two express ions . 
The sc ale of the re sult is the max imum of the 
scales of th e express ions . 

The re sult is th e diffe rence of the two 
expre ss ions . The sc ale of th e re sult is the 
maximum of th e scales of the expr e ss ions . 
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9 . 9 . 7 Ass ignment Operators 

The ass ignmen t operator s lis ted below ass ign values to the 
left-hand named-expre ss ion.  

named-expr =expr 
Th is express ion re sults in 
the expre ss ion on th e 
expre ss ion on th e le ft . 

named-expr =+expr 

ass igning th e value of 
r ig ht to the named-

The re sult of th is express ion is equivalen t to 
" named-expr =named-expr +expr . "  

named-expr =-expr 
The result of th is expre ss ion is equ ivalen t to 
" named-expr =named-expr-expr . "  

named-expr =*expr 
The re sult of th is expre ss ion is equivalen t to 
" named-expr =named-expr *expr . "  

named-expr =/expr 
The re sult of th is express ion is equivalen t to 
" named-expr=named-expr/expr . "  

named-expr =%expr 
The result of th is express ion is  equivalen t to 
" named-expr=named-expr % expr . " 

named-expr =A expr 
The re sult of th is express ion is equivalen t to 
"named-expr =named-expr A expr . " 

9 . 9 . 8  Relations 

Unlike  all o ther  ope rator s ,  the re lational opera tor s are 
only valid  as the obj ec t  of an i f , whi1e , or ins ide a for 
statemen t .  These operator s are lis ted below : 

expr <expr 

expr> expr 

expr <=expr 

expr>=expr 

expr ==expr 
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expr ! =expr 

9 . 9 . 9  Storage Classes 

There are only two storage classes in BC : g lobal and 
automatic ( local) . Only identifiers  th at are to be loc al to 
a function need be dec lared with the auto command . The 
argumen ts to a function are local to th e func tion.  All 
o th er identifie r s  are assumed to be global and ava i lable to 
all functions . 

All iden tifie r s ,  global and local , have init ial values of 
zero. Identifiers  dec lared as auto are alloc ated on en try 
to the funct ion and released on re turning from the func t ion. 
They , there for e ,  do no t reta in values between func tion 
calls . Auto arrays are spec i fied by the array name r ,  
followed by empty square brac kets . 

Automat ic var iables in BC do no t wor k in  the same way as in 
C .  On entry to a function,  the old values of the names that 
appear as parame te r s  and as au tomatic var iable s are pushed 
onto a stack . Un til  re turn is made from th e func t ion ,  
re ference to these names re fe r s  only to th e new values . 

9 . 9 . 10 Statements 

Statemen ts must be separated by a semicolon or a new line .  
Except where alte red by control statemen ts , exec ution is 
sequentia l .  There are four k inds of statemen ts : express ion 
statemen ts , compound statemen ts , quoted str ing statemen ts , 
and bui lt-in statemen ts . Bui lt-in statemen ts include auto , 
break , define , for , i f ,  quit ,  return ,  and while . Each kind 
of statemen t is d iscussed below : 

Expre ss ion statemen ts 
When a statemen t is an express ion ,  unless the ma in 
operator is an ass ignmen t ,  the value of the expre ss ion 
is pr in ted , followed by a newline charac te r .  

Compound statemen ts 
Statements may be grouped together  and 
statemen t is expec ted by sur r ound ing 
brac es < { and } ) .  

Quoted str ing statemen ts 
· 

For example 

" str ing "  
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pr in ts th e str ing ins ide the quote s .  

Built-in Statemen ts 
The syntax for each bui lt-in statemen t is g iven below : 

auto ident ifier  [ ,  identifier ] 

break 

The au to statemen t causes the values of the 
identifiers  to be pushed down . The identifie r s  
can b e  ord inary identifiers  or array iden tifie r s .  
Ar r ay identifiers  are spec ified by following the 
array name by empty square brackets . The au to 
statemen t must be the f i r st statemen t in a 
function definition.  

Break cau ses  te rmination of a for or 
s ta temen t .  

while 

define ( [parameter [ , par ameter • • •  ] ] ) { statements } 
The define statemen t defines a func tion .  The 
parame ter s  may be ord inary iden ti f i e r s  or array 
names .  Ar ray names must be followed by empty 
square brac kets . 

for ( express ion 1 relation 1 expression ) statement 

The for statemen t is the same as : 

f i rst-express ion 
while ( relation ) { 

statement 

} 
last-express ion 

All three express ions must be pre sen t .  

i f  ( relat ion) substatement 

qui t  

The substatemen t is exec uted if  the relation i s  
true .  

The qui t  statemen t stops execution of  a BC program 
and re turns contr ol to XEN IX 
encounte red . Bec ause it is no t 
exec utable statemen t ,  it  canno t 
function definit ion or in an i f ,  
s tatemen t .  
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return 

retur n ( expr ) 

statemen t te rminate s  a func tion, pops 
var iables off the stack , and spec ifies  
of the function.  The f i r st form is 

The return 
its  auto 
the re sult 
equ ivalen t 
function is 
parenth eses .  

to return ( O ) . The re sult of the 
the result of the express ion in  

while ( relation) s tatement 

The statemen t is exec uted whi le the re lation is 
true . The te st occur s before  each exec ut ion of 
the statemen t .  
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APPENDIX A :  GLOSSARY 

Th is g lossa ry lists impor tant te rms used in th is manu al . 
No te that underlined words followed by a number  in 
paren these s refe r  to en tr ies in the XENIX Reference Manual . 

absolute 

argument 

You r cur rent directory has the name "dot " ( . ) 
as  we ll as the name pr in ted by the command 
pwd . The cur rent direc tory is usu ally the 
f ir st componen t of the se arch path conta ined 
in the var iable path , thu s  commands wh ich are 
in the cur rent direc tory are found fir st .  
The per iod is also used in  separating 
componen ts of f i lename s ,  as in f i le . txt . The 
per iod ( . )  at the beg inn ing of a componen t of 
a pathname is treated spec ia lly and not 
ma tched by the f i lename expans ion 
me tacharac te r s  ( ? , * ,  [ , and ] ) .  An example 
of th is is the standard f i le . prof i le . 

Each direc tory has a f i le named "dot-dot " 
( • •  ) that is a re fe renc e  to its parent 
direc tory . After  chang ing in to any direc tory 
w ith 

cd dir name 

you can return to the paren t direc tory by 
typing 

cd 

You can always pr int the current dir ec tory 
w ith the pwd command . 

path name 
A path name that beg ins with a 
absolu te s ince it  spec ifies  
d ir ec tor ies from the beg inn ing 
d ir ec tory system -- c alled 
d irec tory . Pathname s wh ich are 
a re called relative ( see the 
relati ve pathname ) . 

slash (/) is 
the path of 

of the entire  
the root 

not absolute 
definit ion of 

Command s in XENIX may acc ept a lis t of 
a rgument  words . Thu s ,  the command 

echo a b c 

consis ts of the command name echo 
a rgumen t  words  �, b ,  and c .  
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background 

base 

bin 

break 

bui lt-in 

case 

cat 

cd 

Glossary 

argumen ts afte r the command name is sa id to 
be the argumen t  lis t  of the command . 

Commands started w ithout wa it ing for them to 
comple te are called background command s .  You 
can execute oth er commands wh i le background 
commands are runn ing . 

A f i lename is some time s thought of as 
cons is t ing of a base par t ,  before any per iod 
( . )  cha rac te r ,  and an extens ion , the part 
a fter  the per iod . See f ilename and extens ion 
in  th is glossa ry for more  informa tion . 

A d irec tory conta in ing exec utable programs 
( some time s  called "b inar ie s " )  and shell 
sc r ipts is called a bin direc tory . The 
s tandard system b in direc tor ies are /bi n ,  
conta in ing the most heav i ly used command s and 
/usr/bin , wh ich conta in s most  other  use r 
programs . Game s are kept  in the direc tory 
/usr /games . You can plac e programs in any 
d ir ec tory .  I f  you wish to exec ute them 
often , you should mak e  the name of the 
d ir ec tory a componen t of the var iable PATH . 

Break is a bu i lt-in command used to ex it  from 
loops with in the - control struc ture  of the 
shell . 

A command executed direc tly by the shell is 
called a bui lt-in command . Most  commands in 
XENIX are not built into the shell , but ex ist  
as f ile s  in  b in direc tor ie s .  These command s 
are access ible bec au se the direc tor ies in 
wh ich they res ide are named in the PATH 
var iable . 

The shell built-in case command allows the 
shell to se lec t one of a number of sequenc es 
of  commands based on an argumen t  str ing . 

The cat prog ram conc atenate s  the contents of 
a lis t  of f i le s  on the standard ou tput . I t  
is  usually used to look a t  the contents o f  a 
s ing le f ile on the te rminal . 

The cd command is used to chang e your wor k ing 
d irec tory . With no arguments , cd changes  
your wor k ing direc tory to be you r HOME 
d ir ec tory . 
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cmp 

command 

command name 

Glossary 

Cmp is a prog ram that compare s f i le s .  I t  is 
usu ally used to compare b inary f i le s ,  or to 
see if two f i le s  are iden tical .  For 
compar ing text f i le s  the prog ram diff , 
desc r ibed in diff ( l )  is u sed .  

A command is  an order to exec ute a g iven 
system func tion .  Command s are recognized and 
executed by the shell . Some commands are 
par t of the shell itself , and there fore ,  are 
c alled built-ins . Other command s are 
programs or shell proc edures  res id ing in a 
f i le with in the XENIX system . 

When a command is issued , it consis ts of a 
command name , wh ich is the fir st word of the 
command , followed by argumen ts . The 
convention in XEN IX is that the fir st word of 
a command name s the func tion to be per formed . 

command subst i tu tion 

component 

control-

cp 

date 

Command substitution refe r s  to the 
replacemen t of a command enc losed in back  
quote s ( ' )  with the text  output by tha t  
command . For example , the following ass igns 
the name of the wor k ing direc tory to the 
shell var iable HERE : 

HERE='pwd' 

The parts of path name s separa ted by slash 
characte r s  (/) are called componen ts o f  that 
path name . 

Ce rta in spec ial charac te r s ,  called control 
charac te r s ,  are produced by hold ing down the 
<CONTROL> key on your te rminal and 
s imultaneou sly press ing another charac te r ,  
much li ke  the <SHI FT> key is u sed to produce  
upperc ase charac te r s .  Thus <CONTROL-C>  i s  
produc ed by hold ing down the <CONTROL> key 
wh i le press ing the "c " � ey .  

The cp ( copy) prog ram i s  used to copy the 
contents of one file in to ano ther  f i le .  I t  
can also be used to copy several f i le s  into a 
d irec tory . 

The date command pr ints the cur rent date and 
t ime . 
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debugg ing 

<DEL> 

detached 

diagnostic 

directory 

du 

echo 

else 

EOF 

Glossary 

Debugg ing is the proc ess of cor rec t ing 
mistakes in programs and shell scr ipts . The 
shell has several opt ions and var iable s wh ich 
may be used to a id in shell debugg ing . 

The <DEL > key sends an inte rrupt  to the 
curren t job and is normally the same as the 
< INTERRUPT >  key . Most inte rac tive commands 
r e turn  to their  command level upon rec e ipt of 
an inte rrup t ,  wh i le non-i n te rac tive commands 
usually te rminate , retu rning control to the 
shell . 

A command 
background 
detached . 

that 
afte r 

continues  runn ing in the 
you logou t is sa id to be 

An error message produc ed by a program is 
often refe rred to as a diagnostic . Most 
e rror messages are not wr itten to the 
s tanda rd ou tput , s ince that is  often direc ted 
away from the te rminal . Er ror me ssages are 
instead wr itten to the diagnostic output 
c alled "s tandard error , " wh ich is direc ted to 
the te rminal , but may be red irec ted if  
desired .  

A struc ture that conta ins f i le s .  When in 
XENIX , you are always in one part icula r  
d irec tory whose name can be pr in ted by the 
command pwd . The cd command w i ll chang e you 
to ano ther directory . Th e direc tory you are 
in when you fir st log in to XENIX is called 
your "home " d irec tory . 

The du command is a prog ram ( desc r ibed in 
du ( l ) ) wh ich pr ints the number of d isk  block s  
i s  all director ie s below and inc luding your 
cur ren t wor k ing direc tory . 

The echo command pr ints its  arguments . 

The else command is part of the " i f-then
else-f i "  control command construc t .  

An end-of-f ile is genera ted at the te rminal 
wit�a--<CONTROL-D> , and whenever a command 
reads to the end of a f ile wh ich it has been 
g iven as input . Command s rec eiv ing input 
from a � rec eive an end-of-file when the 
command send ing them input comple te s .  Most 
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escape 

/etc/passwd 

exit 

exit status 

Glossary 

command s te rminate when they rec e ive an end
of-f i le .  
- --

A backslash 
inte rpre tation 
me tacharac te r .  
charac te r from 

{\ ) is used to preven t 
of the spec ial meaning of a 

I t  is sa id to "escape " the 
its spec ial meaning . Thus  

echo \*  

w i ll echo 

* 

wh i le just  

echo * 

w i ll echo the names of the f i le s  in the 
current direc tory . In th is example , the 
back sla sh {\ )  esc apes the sta r  { * ) . 

There is also a non-pr in ting charac te r called 
" e scape " wh ich we re fe r  to as <ESC > in th is 
manual . Th is charac te r  has no relation to 
the back slash escape charac te r  disc ussed 
above .  

Th is f ile conta ins informat ion about the 
accounts curren tly on the system . I t  
cons is ts o f  a line for each account w ith 
f ie lds separa ted by colon { : ) cha rac te r s .  
You can look at th is f i le by typing 

cat /e tc/passwd 

The commands finger and grep are often 
to search for information in th is f i le .  
f inger { ! ) , passwd { S ) , and �{ 1 )  for 
deta i ls .  

used 
See 

mor e  

The exit command i s  used to force  te rmination 
of a sh ell sc r ip t ,  and is bui lt into the 
sh ell . 

A command· wh ich fin ishes executing bec au se of 
some problem can repor t th is fac t to the 
command wh ich invok ed it { such as a shell) . 
It  does th is by re turning a non-zero number 
as  its ex it statu s ,  where a statu s  of z ero is 
considered normal te rmination.  The exit 
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expans ion 

express ions 

extens ion 

filename 

Glossary 

command can be used to force  a shell command 
sc r ipt to g ive a non-zero ex it  sta tu s .  

The replacemen t o f  str ing s i n  the shell input 
wh ich conta in me tacharac te r s  by other  str ing s 
is  re fe rred to as the proc ess of expan s ion.  
Thus ,  the replac ement  of sta r ( * )  by a sor ted 
list  of f i le s  in  the current  direc tory is 
" f i lename expans ion . " Expans ions are also 
r e fe rred to as subst itu tions . 

Expre ss ions are used in the shell to control 
the cond it ional struc tures  used in the 
w r it ing of shell sc r ipts and in calculat ing 
values for these scr ipt s .  

Fi lenames often consis t  of a base name and an 
extens ion separa ted by a per iod ( . ) .  By 
conven tion , groups of related f i les  often 
share the same base name . Thus  if £r�. c is 
a C prog ram , then the obj ec t  f i le for th is 
prog ram would be s tored in £r�. o .  S imi lar ly 
a paper wr itten with nroff might be s tored in 
paper . n  wh i le a t roff ver s ion o f  th is paper 
might be kept  in pape r .� and a l ist  of  
spelling err·or s in  paper . !!.£.· In  these 
example s ,  "prog "  and "paper " a re base name s 
and " . c" ,  " . o " , " . n" ,  " . t " ,  and " . sp "  a re 
exten s ions . 

Each file in XENIX has a name cons is t ing of 
up to 14  charac te r s  no t inc luding the s la sh 
charac te r ( /) wh ich is used in path name 
build ing . Most f i lename s do no t beg in with 
the per iod charac te r ,  and conta in only 
lette r s  and dig its with perhaps a per iod 
separa t ing the base por t ion of the f i lename 
from an extens ion.  No te that  XEN IX doe s  no t 
inte rpre t the filename cha rac te r s  in any way � 
base name s and extens ions are conven tions 
only . 

fi lename expans ion 
Fi lename expans ion use s the me tacharac te r s  
( * , ? , \ ,  and , [ and ] ) to prov ide a 
conven ient mechan ism for naming f i le s .  us ing 
f i lename expans ion ,  it is easy to name all 
the f i le s  in the cur rent direc tory or all 
f i les  that have a common base name . 
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flag 

for 

foreground 

grep 

head 

home direc tory 

Glossa ry 

See swi tch.  

The for command is  u sed in  shell sc r ipts and 
a t  the te rminal to spec i fy repetit ion of a 
sequence of commands wh i le the value of a 
c erta in shell var iable rang es through a 
spec ified lis t .  

When commands exec ute so that  the shell 
command inte rpre te r wa its for them to fin ish 
befor e prompt ing for ano ther command , these 
command s are sa id to be runn ing in the 
foreg round . Foreg round jobs c an be stopped 
by s ignals from the te rminal c au sed by typing 
d i ffe ren t control charac te r s  at the k eyboa rd . 
Th is is in contrast  to commands executing in 
the background , wh ich th e shell doe s  not wa it  
for and wh ich canno t be k i lled except with 
the k ill command . 

The grep command searches through a lis t  of 
a rgumen t f i les  for a spec i f ied str ing . Thus 

g rep bill /e tc/passwd 

w i ll pr in t each line in the f i le /etcjpasswd 
that conta ins the str ing " b i ll " .  Ac tually , 
grep sc ans for patte rns of tex t  called 
" regular express ions " Thus , the word "grep "  
s tands  for "globally f ind regula r express ion 
and pr in t . " 

The head command pr ints the fir st few lines 
of one or  mor e  f i le s .  If  you have a number  
of  f i le s  conta in ing text ,  only one of wh ich 
you are in te re sted in , it  is some t ime s u se ful  
to run  head w ith the names of these f i le s  as  
a rgumen ts . Head w i ll usually show enough of 
what is  in these f i les  to le t you dec ide 
wh ich one you are in te rested in . 

Each use r has a home qirec tory , wh ich is 
g iven in your entry in the password f i le ,  
/etc/passwd . Th is is the direc tory in wh ich 
you are placed when you fir st log in . The cd 
command w ith no argumen ts takes  you bac k  to 
th is d irec tory . The name of th is direc tory is 
recorded in the shell var iable �-
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i f  

input 

interrupt 

<INTERRUPT> 

k ill 

log in shell 

logout 

lpr 

Glossa ry 

The cond it ional command , i f , is used with in 
shell command scr ipts to mak e  dec is ions about 
what cou r se of ac t ion to tak e  nex t .  

Many command s i n  XENIX tak e  informa tion from 
the terminal or from f i le s  wh ich they then 
act on . Th is informat ion is called input.  
Commands normally read for input from their  
s tandard input wh ich is , by defau lt , the 
te rminal . Th is standard input can be 
red irec ted from a f i le us ing the charac te r 
( < ) . Many commands will also read from a 
f i le spec if ied as an argumen t .  Commands  
plac ed in  pipelines w i ll r e ad from the ou tput 
of the prev ious command in the pipeline . The 
le ftmost command in a pipeline reads from the 
terminal if you neither redirec t its input 
nor give it a fi lename to use as standard 
input . 

An in te r rupt is a s ignal to a prog ram that is  
g enerated by hitting the < INTERRUPT> key .  I t  
c au se s  most programs to stop execution.  
Ce rta in prog rams , such as  the shell and the 
editor s ,  handle an inte rrupt  in spec ial  way s ,  
usu ally by stopping what  they are doing and 
prompt ing for ano ther command . Wh i le the 
shell is exec uting ano ther  command and 
wa it ing for it  to fin ish , the shell does  not 
l i s ten to in te rrup ts . The shell o ften wakes  
up when you press  < INTERRUPT >  bec au se many 
commands d ie when they rec e ive  an in te r rup t .  

The < INTERRUPT>  key cau se s  an in te rrup t  to be 
sent to the curren tly runn ing foreg round 
proc ess . Th is key is normally configured to 
one of the following keys  on a k eyboa rd : 
<DEL > , <DELETE> , <RUBOUT> , or <CONTROL-C> . 

The k i ll command sends s ignals to proc esse s 
cau s ing them to te rminate . 

The shell that is sta r ted on your te rminal 
when you log in is  c alled your " log in shell . "  

A log in shell will ex it  when you type 
<CONTROL-D> , genera ting an end-of-f i le .  

The lpr pr ints f i le s  on the line pr in te r .  I t  
i s  common to use lpr as the last componen t of 
a pipeline . 1 
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ls  

ma il 

Glossary 

The ls  { li s t  f i le s) command w ith no argument 
f i lenames ,  pr ints the 
the cur rent direc tory . 
use ful sw itches ,  and 
name s of d irec tor ie s as 
c ase it lis ts the name s 
d irec tor ie s .  

name s o f  the f i le s  in 
I t  has a number  of 
can also be g iven the 
a rgumen ts , in wh ich 
of the f i le s  in these 

The ma i l  prog ram is u sed to send and rec e ive 
messag es from oth er XEN IX u se r s .  

manual " Th e  manu al " is the XENIX Reference Manual . 
I t  conta ins e ig ht sec t ions , the f i r st of 
wh ich descr ibes each ava i lable XEN IX prog ram . 
An on-line ver s ion of the manu al is 
access ible through the man command , wh ich 
come s only w ith the XENIX Text  Proc ess ing 
Packag e .  

metacharacter Many charac te r s  that  are ne ither  le tte r s  nor 
d ig its have spec ial meaning e ither  to the 
shell or to XEN IX . These charac te r s  are 
called me tacharac te r s .  If it is  nec essary to 
plac e these characte r s  in arg umen ts to 
commands withou t  them hav ing their  spec ial 
me�ning , then th ey must  be quote d ,  or 
esc aped .  An example of a me tacharac te r  is 
the greate r-than s ign { > ) , wh ich is used to 
ind ic ate plac ement of command output into a 
f i le .  

mkdir 

more 

output 

The mkd ir command is u sed to cre ate a new 
d irec tory . 

The program more displays the conten ts of a 
f i le on you r te rminal , allowing you to 
control how much tex t  is  d isplayed at a t ime .  
More can move through the f i le screenful by 
screenfu l ,  line by line ,  search forward for a 
str ing , or start  again at the beg inn ing of 
the file .  It is  generally the eas ie st way to 
v iew long f i le s .  

Many commands i n  XEN IX result in lines of 
text wh ich are called their  output .  Th is 
ou tput is u su ally sen t  to what · is known as 
the standa rd output , wh ich is normally 
connec ted to the use r ' s  te rminal . The shell 
has a syntax us ing the less-than cha rac te r 
{ > )  for redirec t ing the s tandard ou tput of a 
command to a f ile .  Us ing the p ipe mechanism 
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PATH 

pathname 

Glossary 

and the pipe symbol < 1 > ,  it  is also poss ible 
for the standa rd ou tput of one command to 
become the standa rd input of ano ther  command . 
Ce r ta in commands such as lpr do not send 
their  re sults to the standard ou tput but 
r a ther  to more  use ful  plac es such as the line 
pr inte r .  Simi la r ly ,  th e wr ite command sends 
its  ou tput to ano ther  use r ' s  te rminal r a th er 
than its standard output . Command s also have 
a diagnostic ou tput where they wr ite error 
messag es .  Normally these go to the te rminal 
even if th e standard ou tput has been sen t to 
a file or to ano ther command , but it is 
poss ible to red irect error d iagnostic s  along 
w ith standa rd ou tput us ing a spec ial 
me tano ta t ion . 

The shell has a var iable , PATH , wh ich g ives 
the name s of the direc tor ies in wh ich it 
se arches for command s to exec ute . The sh ell 
always chec k s  f i r st to see if the command it 
is  g iven is bu i lt into the shell . If the 
command is built i n ,  then then the shell need 
no t search for the command as it can execute 
the command inte rnally . I f  the command is 
not bui lt-i n ,  then the shell searches for a 
f i le with the name g iven in each of  the 
d irec tor ies in the PATH var iable , left to 
r ight . Sinc e  the normal def in i t ion of the 
PATH var iable is 

PATH= : /b in : /usr/b in 

the shell normally look s  in the current 
d irec tory ,  and then in the s tanda rd system 
direc tor ies /bin and /usr /bin for the named 
command . I f  �e command canno t be found the 
shell pr ints an error diagnostic . Scr ipts of 
shell commands  will be exec uted us ing ano ther  
shell to in te rpret  them if  they have 
" execute " permis s ion se t .  Th is is normally 
true bec au se a command of the form 

chmod +x scr ipt  

was exec uted to tur n  th is exec ute permis s ion 
on .  

A l ist of  name s ,  separa ted by slash 
charac te r s ,  forms a path name . 
componen t ,  between succ ess ive slashes , 
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pipeline 

por t 

pr 

process 

program 

prompt 

ps 

Glossary 

componen t f i le 
w ith a slash 

a directory in wh ich th e next 
r e s ides .  Path name s beg inn ing 
a re in te rpre ted relative 
d irec tory in the f i le 
path name s are inte rpre ted 
current  direc tory.  The last  
path name may name a e ither  
f i le .  

to the roo t  
system . Other  
re lat ive to the 
componen t of a 
a direc tory or a 

A pipeline 
connec ted 
s tandard 
connec ted 

is a group of commands that  a re 
toge ther  by pipe symbols < I > ·  The 

output of each command 1s then 
to the standa rd input of the nex t .  

The part o f  a compute r system to wh ich each 
terminal is connec ted is called a por t .  
Usu ally the system has a fixed numbe r  of 
por ts ,  some of wh ich may be connec ted to 
telephone lines for dial-up acc ess , and some 
of  wh ich may be permanen tly wired direc tly 
to spec ific te rminals . 

The pr command is u sed to pag inate file s .  At 
the top of e ach page is a header g iv ing the 
name of the f i le and the date and time at  
wh ich the f i le was last mod i f ied . Each page 
also has a page number . 

An instanc e  of a runn ing program is c alled a 
proc ess . XENIX ass igns each proc ess a unique 
number from 1-30 , 0 0 0  when it is sta r ted --

c alled the proc ess number .  Proc ess numbers  
can be used to stop ind iv idu al proc esse s 
us ing the kill  command . 

Usu ally synonymous  with command � a prog ram is 
a b inary file or shell proc edu re wh ich 
per forms a system func t ion.  

Many prog rams will pr in t a prompt on the 
terminal when they expec t input . Thus the 
ed itor vi ( l )  will pr int a colon ( : ) when it  
expec ts--input.  The shell prompts for input 
w ith " $  " and occas ionally w ith " >  " when 
r e ading commands from the te rminal . Th ese 
prompts are defined by the shell var iable s 
named PS l and PS 2 ,  and can be changed by the 
u se r .  

The ps command is u sed to show the proc esse s 
you are curren tly runn ing . Each proc ess is 
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shown with its unique proc ess number , the 
terminal name it is attached to , the s ta te of 
the proc ess (whether  it  is runn ing , awa it ing 
some even t ( sleep ing ) , and wheth er it i s  
swapped out) , and the amount of CPU t ime i t  
has used so far .  The command itself i s  
iden tified by pr in ting some o f  the word s u sed 
when it was invoked . 

The pwd command pr ints the full pathname of 
the current wor k ing direc tory .  

The qui t  s ignal , genera ted by a <CONTROL-\> , 
i s  used to te rminate pr ograms wh ich a re 
behav ing unre asonably . I t  normally produces  
a core image f i le that is  named � in the 
current direc tory . 

The me thod of turn ing off the spec ial meaning 
of me tacharac te r s  e ither  by us ing the bac k  
quote ( ' )  i n  pair s ,  or b y  us ing the back slash 
( \ )  for ind iv idu al charac te r s .  

The rou ting of input or ou tput from or to a 
f i le is known as redirec t ion of input or 
output.  

relat ive pathname 
A pathname wh ich does no t beg in with a slash 
( /) is called a re lative path name , s inc e it  
is  in te rpre ted relative to the curren t ,  
wor k ing direc tory .  The f i r st componen t of 
such a pathname re fe r s  to some f i le or 
d irec tory in the wor k ing direc tory , and 
subsequen t componen ts between slashes ( /) 
r e fe r  to direc tor ies below the wor k ing 
d irec tory . Path name s that  are not rela tiv e  
a re called absolu te path name s .  

root The direc tory that  is at the top of th e 
entire direc tory structure is c alled the roo t  
d irec tor y ,  s inc e i t  i s  the " roo t "  of  th e 
" tree " of director ies in the fi le system . 
The name used in pathnames to ind ic ate the 
r oo t  is a s ingle slash (/) . Pathname s 
s tart ing with a slash are sa id to be absolute 
s ince they start  at the roo t  direc tory . 

scr ipt Sequences of shell command s  placed in a f i le 
are called shell proc edures  or " sc r ipts . " You 
c an per form many task s u s ing scr ipts inste ad 
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of  writ ing a prog ram in a languag e  such as C .  

The bu i lt-in shell command set i s  used to 
examine the se tt ing of shell var iable s .  For 
example , typical ou tput might look l ike  th is : 

DEF=/usr /stew/li b/def 
HOME=/usr/s tew 
IFS= 

MAI L=/usr /spool/ma i l/stewk 
TERM=hl9 
PATH= : /bin : /usr/b in : /u sr /s tew/b in 
SHELL=/b in/sh 

shell A shell is a command languag e  inte rpre te r .  
I t  is poss ible to wr ite and run  your own 
shell , as shells a re no d iffe rent than any 
o ther  programs as fa r as the system is 
conc erned .  Th is manual deals with the 
deta i ls of one par t icular shell called sh . 

shell scr ipt See scr ipt .  

signal A s ignal in XENIX is a shor t me ssage that is 
sent to a runn ing prog ram to cau se some 
ac t ion .  S ignals a re sen t e ither  by typing 
spec ial control charac te r s  on the k eyboa rd or 
by us ing the k i ll command . 

sor t The sor t prog ram sor ts a sequence of lines in 
ways  that can be controlled by sw itches . 

spec ial character 

status 

str ing 

stty 

See metacharacte r s . 

A command normally retu rns an ex it  sta tu s  
when i t  f in ishes exec ution.  B y  conven t ion a 
s ta tus  of z ero ind icate s tha t  the command 
success fully completed executio n .  Command s 
may re turn  non-zero  status to ind icate that  
some abnormal event has  occurred . The  s ta tu s  
of the last exec uted command i s  k ep t  i n  the 
shell var iable $? . 

A sequen tial group of charac te r s  tak en 
together  is called a str ing .  Str ing s c an 
conta in any pr intable charac te r s .  

The stty prog ram chang es 
inside  XEN IX wh ich 
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te rminal is hand led . See stty ( l )  for a 
comple te descr ipt ion.  

The shell implemen ts a number  of  
subst itutions where me tacharac te r s  are 
replaced by other  sequenc es of charac te r s .  
We also often re fe r  to subst itut ions as 
expansions . 

Many XEN IX command s accept arguments wh ich 
a re no t the name s of f i le s  or other use r s  but 
a re used to mod i fy the ac tion of the 
commands .  These are refe rred to as sw itches ,  
flag s ,  or  opt ions . By  conven tion ,  switches 
cons ist of one or more  le tte r s  prec eded by 
the dash charac te r ( - ) . Thus , th e ls  ( li s t  
f i les )  command has an opt ion -s to li s t  the 
s izes  of f i le s .  Th is is spec i fied 

ls -s 

When a command fin ishes executing we say it 
" te rminate s . " Commands normally te rminate 
wh en they read an end-of-fi le from th eir  
s tanda rd input . It  is  also poss ible to 
terminate a command by send ing it  an 
inte rrupt  or quit  s ignal . Th e k i ll prog ram 
also te rminates  spec ified jobs . 

The then command is part  of the shell ' s  " i f
then-e lse-f i "  control construct used in shell 
procedure s and scr ipts . 

The word " tty " is an abbrev iation for the 
word " teletype , " wh ich is frequen tly used in 
XEN IX to ind ic ate the por t to wh ich a g iven 
terminal is connec ted . Th e t ty command pr in ts 
the name of the tty or por t to wh ich your 
terminal is pre sen tly connec ted . 

XEN IX is the name of th e system of so ftwa re 
mak ing up th e XEN IX system . 

var iable expans ion 

var i ables 

See var iables and expans ion . 

Var iable s have values g iven by a str ing of 
characte r s .  Var iable s are used to help 
control the behav ior of the shell . See PATH 
for an example . 
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The we program calc ula te s  the numbe r  of 
charac te r s ,  word s ,  and lines in the fi le s  
whose name s are g iven a s  argumen ts . 

The while built-in control construc t is used 
in shell command sc r ipts . 

A sequence of charac te r s  that forms an 
a rgumen t to a command is called a word . In  
g enera l ,  words  are  separa ted by tab s ,  blank s ,  
o r  newlines . Any sequenc e of charac te r s ,  
including spaces ,  may b e  made into a word by 
surround ing it  with s ing le quote s ( ' ) ,  except 
for the quote charac te r itself , wh ich 
requires  spec ial treatmen t .  Th is proc ess of 
plac ing spec ial charac te r s  in words without 
th eir spec ial meaning is called quoting . 

work ing d i rectory 

wr ite 

At any g iven t ime you are in one par t icula r 
d irectory , called you r cur ren t ,  or "wor k ing 
d irec tory . "  Th is direc tory ' s  name is pr in ted 
by th e pwd command and the file s  lis ted by ls 
are the ones in th is direc tory . You can 
change wor k ing direc tor ie s us ing the cd 
command . 

The wr i te command is used to communic ate with 
o ther  logged in use r s .  
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TERMS AND CONDITIONS OF SALE AND LICENSE OF RADIO SHACK COMPUTER EQUIPMENT AND SOFTWARE 
PURCHASED FROM A RADIO SHACK COMPAN Y-OWNED COMPUTER CENTER, RETAIL STORE OR FROM A 

RADIO SHACK FRANCHISEE OR DEALER AT ITS AUTHORIZED LOCATION 

L CUSTOMER OBLIGATIONS 
LIMITED WARRANTY 

A CUSTOMER assumes full responsibility that this Radio Shack computer hardware purchased (the " Equipment") . and any copies of Radio 
Shack software included with the Equipment or licensed separately (the " Software") meets the specifications, capacity, capabilities. 
versatility, and other requirements of CUSTOMER. 

B. CUSTOMER assumes full responsibility for the condition and effectiveness of the operating environment i n  which the Equipment and Software 
are to function, and for its installation . 

IL RADIO SHACK LIMITED WARRANTIES AND CONDITIONS OF SALE 

A For a period of n inety (90) calendar days from the date of the Radio Shack sales document received upon purchase of the Equ ipment, RADIO 
SHACK warrants to the original CUSTOMER that the Equipment and the medium upon which the Software is stored is free from manufacturing 
defects. THIS WARRANTY IS ONLY APPLICABLE TO PURCHASES OF RADIO SHACK EQUIPMENT BY THE ORIGINAL CUSTOMER FROM 
RADIO SHACK COMPANY-OWNED COMPUTER CENTERS. RETAIL STORES AND FROM RADIO SHACK FRANCHISEES AND DEALERS AT ITS 
AUTHORIZED LOCATION. The warranty is void if the Equipment's case or cabinet has been opened, or if the Equipment or Software has been 
subjected to 1mproper or abnormal use. If a manufacturing defect IS discovered during the stated warranty period, the defective Equipment 
must be retu rned to a Radio Shack Computer Center, a Radio Shack retail store, participating Radio Shack franchisee or Radio Shack dealer 
for repair, along with a copy of the sales document or lease agreement The original CUSTOMER'S sole and exclusive remedy in the event of 
a defect IS limited to the correction of the defect by repair. replacement, or refund of the purchase price, at RADIO SHACK'S election and sole 
expense RADIO SHACK has no obligation to replace or repair expendable items 

B. RADIO SHACK makes no warranty as to the design ,  capability, capacity, or suitability for use of the Software, except as provided in this 
paragraph. Software is licensed on an " AS IS" basis. without warranty. The original CUSTOMER'S exclusive remedy, in the event of a 
Software manufacturing defect , is its repair or replacement within thirty (30) calendar days of the date of the Radio Shack sales document 
received upon license of the Software. The defective Software shall be returned to a Radio Shack Computer Center, a Radio Shack retail store, 
participating Radio Shack franchisee or Radio Shack dealer along with the sales document. 

C. Except as provided herein no employee, agent, franchisee, dealer or other person is authorized to give any warranties of any nature on behalf 
of RAD I 0 SHACK. 

D. Except as provided herein ,  RADIO SHACK MAKES NO WARRANTIES, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE. 
Some states do not allow limitations on how long an implied warranty lasts, so the above limitation(s) may not apply to CUSTOMER. 

IlL LIMITATION OF LIABILITY 

A. EXCEPT AS PROVIDED HEREIN, RADIO SHACK SHALL HAVE NO LIABILITY OR RESPONSIBILITY TO CUSTOMER OR ANY OTHER PERSON 
OR ENTITY WITH RESPECT TO ANY LIABILITY, LOSS OR DAMAGE CAUSED OR ALLEGED TO BE CAUSED DIRECTLY OR INDIRECTLY BY 
" EQUIPMENT" OR " SOFTWARE" SOLD. LEASED, LICENSED OR FURNISHED BY RADIO SHACK, INCLUDING,  BUT NOT LIMITED TO, ANY 
INTERRUPTION OF SERVICE, LOSS OF BUSINESS OR ANTICIPATORY PROFITS OR CONSEQUENTIAL DAMAGES RESULTING FROM THE 
USE OR OPERATION OF THE "EQUIPMENT" OR " SOFTWARE" IN NO EVENT SHALL RADIO SHACK BE LIABLE FOR LOSS OF PROFITS, OR 
ANY INDIRECT, SPECIAL. OR CONSEQUENTIAL DAMAGES ARISING OUT OF ANY BREACH OF THIS WARRANTY OR IN ANY MANNER 
ARISING OUT OF OR CONNECTED WITH THE SALE. LEASE. LICENSE, USE OR ANTICIPATED USE OF THE "EQUIPMENT" OR "SOFTWARE" 

NOTWITHSTANDING THE ABOVE LIMITATIONS AND WARRANTIES, RADIO SHACK'S LIABILITY HEREUNDER FOR DAMAGES INCURRED BY 
CUSTOMER OR OTHERS SHALL NOT EXCEED THE AMOUNT PAID BY CUSTOMER FOR THE PARTICULAR "EQUIPMENT" OR " SOFTWARE" 
INVOLVED. 

B .  RADIO SHACK shall not be  liable for any  damages caused by  delay i n  delivering o r  furnishing E quipment and/or Software 
C. No action arising out of any claimed breach of this Warranty or transactions under this Warranty may be brought more than two (2) years 

after the cause of action has accrued or more than four (4) years after the date of the Radio Shack sales document for the Equipment or 
Software, whichever first occurs 

D. Some states do not allow the limitation or exclusion of incidental or consequential damages, so the above limitation(s) or exclusion(s) may 
not apply to CUSTOMER. 

IV. RADIO SHACK SOFTWARE LICENSE 

RADIO SHACK g rants to CUSTOMER a non-exclusive. paid-up license to use the RADIO SHACK Software on one computer, subject to the following 
provisions: 
A. Except as otherwise provided in this Software License, applicable copyright laws shall apply to the Software. 
B. Title to the medium on which the Software is recorded (cassette and/or diskette) or stored (ROM) is transferred to CUSTOMER, but not title to 

the Software. 
C. CUSTOMER may use Software on one host computer and access that Software through one or more terminals if the Software permits this 

function. 
D. CUSTOMER shall not use, make, manufacture, or reproduce copies of Software except for use on one computer and as is specifically 

provided in this Software License. Customer is expressly prohibited from disassembling the Software 
E .  CUSTOMER i s  permitted to  make additional copies of the Software only for backup o r  archival purposes o r  if additional copies are required in 

the operation of one computer with the Software, but only to the extent the Software allows a backup copy to be made. However. for 
TRSDOS Software, CUSTOMER is permitted to make a limited number of additional copies for CUSTOMER'S own use. 

F. CUSTOMER may resell or distribute unmodified copies of the Software provided CUSTOMER has purchased one copy of the Software for each 
one sold or distributed. The provisions of this Software License shall also be applicable to third parties receiving copies of the Software from 
CUSTOMER. 

G. All copyright notices shall be retained on all  copies of the Software. 

V. APPLICABILITY OF WARRANTY 

A. The terms and conditions of this Warranty are applicable as between RADIO SHACK and CUSTOMER to either a sale of the Equipment and/or 
Software License to CUSTOMER or to a transaction whereby RADIO SHACK sells or conveys such Equipment to a third party for lease to 
CUSTOMER. 

B. The limitations of liability and Warranty p rovisions herein shall inure to the benefit of RADIO SHACK, the author, owner and/or licensor of the 
Software and any manufacturer of the Equipment sold by RADIO SHACK. 

VI. STATE LAW RIGHTS 

The warranties granted herein give the original CUSTOMER specific legal rights, and the original CUSTOMER may have other rights which vary 
from state to state. 
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Agreement . 

" tsh"  and " tx "  Sof tware : Copyr ight 1983  Tandy Corporat ion . 
All Rights Reser ved . 

XENIX  Development Sys tem Sof twa re : 
Corpo r ation . All Rights Reserved . 
Corporation . 

Copyr ight 1983  Mic rosoft 
Licensed to Tandy 

TRS-XENIX Sys tems Reference Manual : Copyr ight 1983  
Microsoft Corporation . All Rights Reserved . Licensed to 
Tandy Corpo ra tion . 

Reproduc tion or  use wi thout express wr i tten permi ss ion f rom 
Tandy Corporation ,  of  any por t ion of thi s  manual is  
prohibi ted . Wh i le reasonable efforts  have been taken in  the 
preparation of thi s  manual to assure i ts accuracy , Tandy 
Corporation assumes no l iabi l i ty resul ting f rom any e r rors  
or  omi s s i ons in  thi s  manual , o r  f rom the use of  the 
information contained here in . 

XENIX  i s  a t rademark of M i c rosoft . 

UNI X  i s  a t rademark  of Bell Laborato r ies . 



1 .  Command s 

ac . . . . . . . . • . . . • . . . . .  

acc ton . . . . . . . . . . . . .  . 

a db • • • • • • • • • . • • • . • • •  

ar . . . . . . . . . . . . . . . . .  . 

a rev . • • . . . . . . . . • • . . .  

as . . . • . . • • . . • . . . • • . .  

ask t ime • • • . • • • • . • • . •  

at . . . . . . . . . . . . . . . . .  . 

awk . . . . . . . . . . . . . . . .  . 

basename • • • • . . . . . • . •  

be . . . . • • . . . . . . . . . . . •  

cal . . . . . . . . . . . . . . . .  . 

calendar • • • • • • . . • • • .  

cat . . . . . . . . . . . . . . . .  . 

cb . . • . . . • . . . • . . . . • . .  

cc . . . . . . . . . . . . . . . . .  . 

cd , chd ir . . . . . . . . . .  . 

check eq . . . . . . . . . . . .  . 

chg rp • • . • • . . • • . • • • • .  

chmod . . . . . . . . . . . . . .  . 

chown • • . • . . • • . • • • • • •  

clr i . . . . . . . . . . . . . . .  . 

cmp • • • • • • • • • • • • • • • • •  

col . . . . . . . . . . . . . . . .  . 

comrn • • • • • • • • • • • • • • • •  

config . . . . . . . . . . . . .  . 

copy . . . . . . . • . . . • . . . .  

cp . . . . . . . . . . . • • . • . . .  

crypt . . . . . . . . . . . . . .  . 

csh • . . . . • • . • . • • . . . . .  

c tag s • • • • . . • • • • • • • • •  

cu • . . . . . . . . . . . • . • • . .  

date . . . . . . . . . . . . . . .  . 

de . • . . . . . . . . . . . . . . . .  

dcheck • • • • • • . • . . • • • •  

CONTENTS 

Log in accounting 
Turn on system accounting 
Debugger  
Arch ive and library ma inta iner 
Conver t format of arch ives 
Assemb le r  
Prompt for the cor r ec t t ime o f  day 
Exec ute command s at a late r t ime 
Patte rn sc ann ing and proc ess ing 
lang uag e 
Str ip f i lename aff ixes 
Arb itra ry-prec is ion ar ithme t ic 
languag e 
Pr int  calendar 
Reminder serv ice 
Catenate and pr int 
C prog ram beau t i f ier  
C c omp i le r  
Chang e wor k ing d i r ec tory 
Chec k  eqn usag e 
Chang e group 
Chang e mode 
Change owner 
Clear i-node  
Compare two f i le s  
F i lte r rever se line feeds 
Se lec t or re j ec t  lines common to two 
sor ted  files  
Conf igure  a XEN IX sy stem 
Copy group s of f i le s  
Copy 
Encode/decode  
A shell ( command inte rpre te r )  with  C
like  syntax 
Create a tag s f i le 
Call up XEN IX 
Pr int  and se t the da te 
De sk calcula tor 
F i le sy stem d ir ec tory cons is tency 
chec k 

dd • • • • . • • • • • . • • • • . • •  Convert  and copy a f i le 
deroff • • • • • • • • • • • • . •  Remove nroff , troff , tbl and eqn 

construc ts 
df  • • . . • • • • • • • • • . . • • • Disk  fr ee 
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diff . . . . . . . . . . . . . . .  . 

d iff 3 . . . . . . . . . . . . . .  . 

disable • • • • • • • • • • • • •  

du • • • • • • • • • • • • • • • • • •  

dump . . . . . . . . . . . . . . .  . 

dumpd ir . . . . . . . . . . . .  . 

echo • • • . . • . . . • . . • . . .  

ed • • . . • . . • . • • • • . . • • •  

eg rep • • • • • • • • • • • • . • •  

enable . . . . . . . . . . . . .  . 

eqn , . . . . . . . . . . . . . . .  . 

ex • • . • . . . . . • • • • . • • • •  

expr . . . . . . . . . . . . . . .  . 

false . . . . . . . . . . . . . .  . 

fg rep . . . . . . . . . . . . . .  . 

file . . . . . . . . . . . . . . .  . 

find . . . . . . . . . . . . . . .  . 

finger • • • • • • • • • • . • • •  

fsck . . . . . . . . . . . . . . .  . 

gets . . . . . . . . . . . . . . .  . 

graph • • • • • • • • • • • • • • •  

grep . . . . . . . . . . . . . . .  . 

haltsys • • • • • • • • • • • • •  

head • . • • . . • . • • • . . • . •  

icheck • • • • • • • • • • • • • •  

J O  1n • • • • • . . • . . . . . • • .  

k ill • . . . . . . . . • • . . • . .  

1 . . . . . . . . . . . . . . . . . .  . 

lc . . . . . . . . . . . . . . . . .  . 
ld . . . . . . . . . . . . . . . . .  . 

learn • • • • • • • • • • • • • • •  

lex . . . . . . . . . . . . . . . .  . 

lint • • • • • • • • • • • • • • • •  

ln . . . . . . . . . . . . . . . . .  . 

log in . . . . . . . . . . . . . .  . 

look . . . . . . . . . . . . . . .  . 

larder • • • • • • • • • • • • • •  

lpr , vpr • • • • • • • • • • • •  

ls . . . . . . . . . . . . . . . . .  . 

m4 • • • • • • • • • • • • • • • • • •  

·rna i 1 . . . . . . . . . . . . . . .  . 

mak e  • • • • • • • • • • • • • • • •  

man • • • • • • • • • • • • • • • • •  

Di fferen tial file compara tor 
3-way differential f ile compar ison 
Turn off te rminals 
Summarize  disk  usag e 
Inc remental file system dump 
Pr int the name s of files  on a dump 
tape 
Echo arguments 
Text ed itor 
Search a file for a fu ll regular  
express ion 
Turn on te rmi nals 
Typese t mathematics  
Text ed itor 
Evaluate arguments as an express ion 
Re turn fa lse 
Search a file for a str ing 
Dete rmine file type 
Find files  
Use r information lookup prog ram 
File system cons is tency check and 
inte ractive repair 
Ge t a str ing from standard input 
Draw a graph 
Search a file for a limited regular 
express ion 
Close ou t the file systems and halt 
the CPU 
Pr int fir st few lines of a stream 
File sy stem storag e consis te ncy check 
Re lational database opera tor 
Te rminate a process with ex treme 
prej udice 
List  information abou t contents of 
direc tory 
List  direc tory in columns 
Loade r 
Computer  aided instruc tion about XEN IX 
Genera tor of lex ical analysis programs 
A C program ver ifier  
Mak e  a link 
Sign on 
Find lines in a sor ted list  
Find orde r ing re lation for an objec t  
library 
Line pr inte r  spooler 
List  contents of direc tory 
Macro processor 
Send or rece ive ma il  among user s  
Ma inta in prog ram group s 
Pr int sec tions of th is manual 
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me sg • • • • • • • • • • • • • • • •  

mkd i r . • • • • • • • • . • • • . •  

mk fs • . . • • • • • • • . • • . • •  

mknod • • • . • • • • • • • • • . •  

mk s tr • • • • • • • • • • • • • • •  

mkuse r • • • . • • • • • . . • . •  

mor e ,  pag e • . • • • • • • • •  

mount • . . • • • • • • • . . • • .  

mv • • • • • • • • • • • • • • • . • •  

ncheck • • . . . . . . . . . . • •  

neqn • . • • . . . . . . . . • . • .  

newg rp . . . . . . . . . . . . .  . 

n 1c e • • • • • • • • • • • • • • • •  

nm • . • . . . . . . . . . . . . • • •  

noh up • . • • • . • • • • • . • • •  

nroff . . . . . . . . . . . . . .  . 

od . • • • • • • • • • • • • . • • • •  

passwd • • . • • • • • • • . . . .  

plo t . . . . . . . . . . . . . . .  . 

pr . . . . . . . . . . . . . . . . .  . 

prep • . . . . . . . . . . . . . . .  

pr in tenv • . . • . . • • • • • •  

prof . . . . . . . . . . . . . . .  . 

ps • • • . . . . . • • • • . . • . . .  

ps ta t . . . . . . . . . . . . . .  . 

ptx . . . . . . . . . . . . . . . .  . 

pwd . . . . . . . . . . . . . . . .  . 

quat . . . . . . . . . . . . . . .  . 

random • • • • • • • • • • . • • •  

ranli b . . . . . . . . . . . . .  . 

ratfor . . . . . . . . . . . . .  . 

refe r ,  lookbib . • • • . .  

re stor . . . . . . . . . . . . .  . 

rev . . . . . . . . . . . . . . . .  . 

rm • . • . . . . . • . . . . • • • . .  

rmd i r . . . . . . . . . . . . . .  . 

rmuser  . . . . . . . . . . . . .  . 

sa . . . . . . . . • . • . . • • • . •  

sddate • • • . . . . . • • • . . .  

sed • • . . • . . • . • • . . . . . .  

sett ime . . . . . . . . . . . .  . 

Permi t or deny me ssages  
Make  a direc tory 
Construc t a f i le sy stem 
Build spec ial f i le 
Create an error me ssage f i le by 
massag ing C sou rc e 
Add a log in ID to the system 
View f i le one sc reenful at a t ime 
Mount f i le system 
Move or rename fi les and direc tor ie s 
Generate name s from i-numbers  
Format mathematics  
Log in  to a new group 
Run a command at low pr ior ity 
Pr int name li s t  
Run a command immune to hangup s and 
qu its 
Text formatte r 
Oc tal dump 
Chang e log in password 
Gr aph ics f i lte r s  
Pr int f i le 
Prepare text for sta t is t ic al 
proc ess ing 
Pr int ou t the env ironment 
Di splay profile data 
Proc ess sta tus 
Pr int system fac ts 
Permu ted index 
Wor k ing direc tory name 
Summa r i z e  f i le system owne r sh ip 
Generate a random number 
Convert  arch ives to random libra r ie s  
Rational For tran dialec t 
Find and inse rt lite ra ture  refe renc e s  
i n  doc uments 
Inc remen ta l  f i le system re store  
Reverse lines  of  a f i le 
Remove ( unli nk )  f i le s  
Remove ( unlink )  f i le s  
Remove a use r from the system 
System accounting 
Pr int and se t dump date s 
Stream ed itor 
Change the access and mod if ication 
date s of f i le s  

s h  • • • • • • • • • . . . . . . . . .  Command in te rpre te r  
shutdown • • • . . • . . . . • •  Br ing the sy stem down grac e fu lly . 
s 1z e  • • . . . . . • • • • • . • . •  S i z e  of  an ob j ec t  f i le 
sleep • . • • . . • . . • • • • • •  Suspend exec u t ion for an in te rval 
sor t • • • • . • • • • . • • • . . .  Sor t or me rg e files  
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spline • • • • • • • • . . • • • .  
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sync • • • • • . • • . . • • . • . .  
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ta r . . . . . . . . . . . . . . . .  . 

tbl . . . . . . . . . . . . . . . .  . 
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te st . . . . . . . . . . . . . . .  . 

time . . . . . . . . . . . . . . .  . 

touch . . . . . . . . . . . . . .  . 

tr . . . . . . . . . . . . . . . . .  . 

troff . . . . . . . . . . . . . .  . 

true . . . . . . . . . . . . . . .  . 

tse t . . . . . . . . . . . . . . .  . 

tsor t . . . . . . . . . . . . . .  . 

tty . . . . . . . . . . . . . . . .  . 

UITlC>U n t . . . . . . . . . . . . .  . 

un iq . . . . . . . . . . . . . . .  . 

units  . . . . . . . . . . . . . .  . 

uucp , uulog • • • • . . . • •  

uux • • • . . . • . . . • . • • . • •  

v 1 • • . • • • • • • • • • • • • • • •  

wa it . . . . . . . . . . . . . . .  . 

wall . . . . . . . . . . . . . . .  . 

we • • • • • • • • • • • • • • • • • •  

who . . . . . . . . . . . . . . . .  . 

wr ite . . . . . . . . . . . . . .  . 

xstr . . . . . . . . . . . . . . .  . 

yacc . . . . . • . . . . . . . . . .  

yes • • • . . • . . • . • • . • . • •  

Convert  narrow input to a wider format 
ou tput.  
F ind spelling error s  
I n te rpola te smoo th curve 
Split  a f i le into pieces 
Find the pr intable str ings in an 
objec t f i le 
Remove se lec ted parts  of an obj ec t  
f i le 
St ruc ture For tran prog rams 
Set te rminal options 
Become supe r-user  or another use r 
Sum and count blocks  in a f ile 
Upda te the super block 
Admi n iste r  the system 
Set te rminal tabs 
De liver the last par t of a f i le 
Tape arch iver 
Format tables for nroff or troff 
Pipe fitt ing 
Cond it ion command 
Time a command 
Update date last mod if ied of a f i le 
Trans late charac te r s  
Text typese tt ing 
Retu rn tr ue 
Set te rminal modes  
Topolog ic al sor t  
Ge t te rmi nal name 
Di smount f i le system 
Repor t repeated lines in a f i le 
Conver s ion prog ram 
Un ix to unix copy 
Un ix to un ix command exec u tion 
S creen or iented ( v isual)  display 
editor based on ex 
Awa it completion of process  
Wr ite to all  users  
Word count 
Who is on the system 
Wr ite to another user 
Extrac t str ings  from C programs to 
implemen t shared str ings  
Ye t another comp i ler-comp i ler  
Be  infin ite ly affi rmat ive 
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2 .  System Calls 

access • . • . . . • .  � · · · · ·  Dete rmine acc ess ibili ty of f i le 
acc t  • • • . • • . . . • • • • • . .  Turn account ing on or off 
alarm . . • • . • • • • • • • • • .  Schedu le s ig nal  a fte r spec if ied t ime 
break . . • • . . • . . . . . • • •  Chang e cor e alloc at ion 
chd i r , chroot  . • • . . • .  Chang e de fau lt dir ec tory 
chmod . • • • • • • • • • • • • • •  Chang e mode of f i le 
chown • • . . . . • • • • • • • • .  Change owner and group of a f i le 
close . . . . . . . . . . . . . . .  Close a f i le 
creat . . . . . . . . . . . . . .  . 

creatsem • . . • . • • • • • • .  

dup , dup2 . . . . • • • • • • •  

exec • . . . . . . . • . . . • • • •  

ex it . . . . . . . . . . . . . . .  . 

for k . . . . . . . . . . . . . . .  . 
getpid • • • • • • • • • . • • • •  

getid . . . . . . . . . . . . . .  . 

ind i r . . . . . . . . . . . . . .  . 

intr a ,  errno • . • • • • • •  

ioc tl ,  stty , gtty • • • 

k i ll . . . . . . . . . . . . . . .  . 
link  . . . . . . . . . . . . . . .  . 

lock . . . . . . . . . . . . . . .  . 

lock ing • . . . • . . . • • • . .  

lseek , te ll • • . • • • . • •  

mknod • • • • . . . . • • . . • . .  

mount , umount • • . . . . .  

n 1c e • • • • • . . • • • • • • • • •  

open . . . . . . . . . . . . . . .  . 

opensem • • . • . . • . . . . . .  

pau se . . • • . . . . . . . . . . .  

phy s . . . . . . . . . . . . . . .  . 

p1pe . . . . . . . . . . . . . . .  . 

prof i l  . . . . . . . . . . . . .  . 

ptrace • • . • • • • • . . . • • .  

rdchk . . . . . . . . . . . . . .  . 

read . . . . . . . . . . . . . • . .  

se tu id , se tg id • • . . . .  

shutdn • • • . • • • • • . . . . •  

s ignal • . . . . . . . . . . . . •  

s igsem • . • . • • • . • • . . . .  

stat , fs ta t . . . • . . . • .  

s t ime . . . . . . . . . . . . . .  . 

Create a new f i le 
Create an instanc e of a binary 
semaphor e 
Duplic ate an open f i le desc r iptor 
Exec ute a f i le 
Te rminate proc ess 
Create a new proc ess 
Ge t proc ess iden t i f ication 
Ge t user and group iden t i ty 
I nd irec t system c all 
I n troduc t ion to system calls and error 
numbers 
Control dev ice 
Send s ig nal  to a proc ess 
Link  to a f i le 
Lock a proc ess in pr ima ry memory 
Lock or unlock a f i le reg ion for 
read ing or wr i t ing 
Move read/wr ite pointe r  
Mak e  a d irec tory or a spec ial  f i le 
Mount or remove f i le system 
Set prog ram pr ior ity 
Open f ile for read ing or wr it ing 
Opens a semaphore 
Stop unt i l  s ig nal 
Allow a proc ess to acc ess phys ical 
addresses 
Create an inte rproc ess channe l 
Execution t ime pro f i le 
Proc ess trace 
Check if there is data to be read 
Read fr om f i le 
Set user and group ID 
Flush block I/0 and halt CPU 
Ca tch or ignore s ig nals 
S ignal a proc ess wa it ing on a 
semaphor e 
Ge t f i le status 
Set time 
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sync • • . • • • • . . • • • . . • .  Upda te super-block 
time , ftime . • • • . • • . .  Ge t date and time 
t ime s • • . • • • . . . . . • • • •  Ge t proc ess time s 
umask . . • • • . • • . • . • • • .  Se t f i le creat ion mode mask 
unlink • • • • . • • . . . . • • .  Remove direc tory  entry 
utime . . • • . . • . • • • • • • •  Set f i le t ime s 
wa it • . . . . • • . . . • . • • • •  Wa it  for proc ess to te rminate 
wa itsem • . • . . • • • . • . . •  Awa it access to a resource governed by 

a semaphore  
wr ite • . • • • • • • • • • • • • •  Wr ite on a f i le 
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3 .  Subrou tines 

abor t • • • • • • • • • • . • • • •  

abs • • • • • • • • . • . • • • . • . 

asse rt  • • • • • • • • • . • • • •  

ato f , atoi , ato l • • • •  

crypt . . . . . . . . . . . . . .  . 

ctime . . . . . . . . . . . . . . .  .. 

isa lpha • • • • • • • • • • • • •  

cur se s  • • • • • • • • • • • • • •  

dbmin it • • • • • • • • • • • • •  

defopen , defread • • • •  

ecvt ,  fcvt ,  gcvt • • • •  

end , etext ,  edata • • •  

exp . . . . . . . . . . . . . . . .  . 

fclose , fflush • . • • • •  

feof . . . . . . . . . . . . . . .  . 

fabs . . . . . . . . . . . . . . .  . 

fopen • • • • • • • • • • • • • • •  

fread . . . . . . . . . . . . . .  . 

frexp • • • • • • • . • • • . • • •  

fseek • • • • • • • • • • • • • • •  

getc . . . . . . . . . . . . . . .  . 

getenv • • • • • • • • • • • • • •  

getgrent • • • • • • • . • • • •  

get log in • • • • • • • • • • • •  

getpass . . . . . . . . . . . .  . 
getpw . . . . . . . . . . . . . .  . 

getpwent • • • • • • • • • • • •  

gets , fgets • • • • • • • • •  

hypot , cabs  • • • • • • • • •  

j O  • • • • • . • • • • • . • . • • • .  

13 tol ,  lto l3 • . • • • • • •  

malloc . . . . . . . . . . . . .  . 
mk temp • • • • • • • • • • • • • •  

mon itor . . . . . . . . . . . .  . 
rna th . . . . . . . . . . . . . . .  . 

nlist  . . . . . . . . . . . . . .  . 

perror . . . . . . . . . . . . .  . 
plot . . . . . . . . . . . . . . .  . 

popen , pclose • • • • • • •  

pr intf • • • • • • • . • • • • • •  

putc . . . . . . . . . . . . . . .  . 

puts , fputs • • • • • . • • •  

qsor t . . . . . . . . . . . . . .  . 

Generate I/O trap fau lt 
Integer abso lute value 
Prog ram ver if icat ion 
Convert ASC I I  to numbers 
DES enc rypt ion 
Convert date and time to ASC I I  
Convert ASC I I  charac te r s  
Screen func tions with optimal cur sor 
motion 
Data base subroutines 
Read de fau lt entr ies 
Ou tput conver s ion 
Last locat ions in prog ram 
Exponential , log ar ithm , powe r ,  square 
root 
Close or flu sh a stream 
Stream status inqu ir ies 
Absolu te value , floor , ceiling 
functions 
Open a stream 
Buffered binary input/output 
Split into mantissa and exponen t 
Repos it ion a stream 
Ge t characte r or word from stream 
Value for env ironment name 
Ge t group f ile entry 
Ge t log in name 
Read a password 
Get name from UID 
Ge t password entry 
Ge t a str ing from a stream 
Eucli dean distance 
Besse l func tions 
Convert between 3-byte integers  and 
long integ ers  
Ma in memory alloc ator 
Make  a unique file name 
Prepare execution profi le 
Math routines 
Ge t en tr ies from name list  
System error me ssag es 
Graph ics inte r face 
Init iate I/O to/from a proc ess 
Formatted output conversion 
Put characte r or word on a stream 
Put a str ing on a stream 
Qu icker sor t  
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r and , srand • • • . . • • • •  

scan f  • • . • • • • • • • • • • • •  

se tbuf • • • • • • • • • • • • . •  

setjmp ,  long jmp • • • • •  

s 1n • • • • • • • • • • • • • . • • • •  

s inh . . . . . . . . . . . . . . .  . 

s leep • • • • • . • • • • • • • • •  

s td io • • • . . • . • • • . • • • •  

strcat • • • • . • • • • • • • • •  

swab • • • • • • • • • • • • • • • •  

system • • • • • • • • • • • • • •  

tgetent  . • . . . . . . . . . . •  

ttyname • • • • • •  : • • • • • •  

ungetc • • • • • • • • • • • • • •  

Random number  genera tor 
Formatted input conver s ion 
As s ig n  buffer ing to a stream 
Non-local goto 
Tr igonometr ic func t ions 
Hyperbolic func tions 
Suspend exec ution for inte rval 
Standard buffered input/output package  
Str ing operat ions 
Swap byte s 
I ssue a shell command 
Terminal independent operation 
routines 
F ind name of a te rminal 
Push charac ter  back  in to input stream 
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4 .  Spec ial  F i le s  

conso le • • • • • • • • •  � • • •  Conso le dev ice 
fp • • • • • • • • • • • • • • • • • •  Floppy disk  
hd • • • • • • • • • • • • • • • • • •  Wincheste r hard disk  
mem , kmem • • • • • • • • • • •  

lp . . . . . . . . . . . . . . . . .  . 
nu 11 . . . . . . . . . . . . . . .  . 

tty . . . . . . . . . . . . . . . .  . 

5 .  Fi le Formats 

a .  au t . . . . . . . . . . . . . .  . 

acct  . . . . . . . . . . . . . . .  . 

ar . . . . . . . . . . . . . . . . .  . 

core . . . . . . . . . . . . . . .  . 
dir  . . . . . . . . . . . . . . . .  . 
dump , ddate • • • • • • • • •  

env iron • . . . • . . . . . . . .  

f i lsys • • • • • • • • • • • • • •  

group . • • • . . • . • . • • . . .  

mtab • • . • . • . . • • • • • . . .  

passwd . . . . . . . . . . . . .  . 

physic • • • • • • • • • • • • • •  

plo t . . . . . . . . . . . . . . .  . 
te rmcap • • • • • . • • . . . . .  

t tys . . . . . . . . . . . . . . .  . 

types • • • • • • . • • • • • • • •  

utmp , wtmp • • • • • • • • • •  

6 .  Game s 

ar ithme tic • • • • • • • • . .  

backgammon • • • • . • • • • •  

for tune , ch ing • • • • . •  

hangman • • • • • • • • . . • • •  

qui z  . . . . . . . . . . . . . . .  . 

word s • • • • • • • • • • • . • • •  

wump . . . . . . . . . . . . . . .  . 

Core  memory 
L ine pr inte r  
Data s ink 
General  te rminal  inte r face 

Assembler  and link ed itor ou tput 
Execution account ing f i le 
Arch ive ( li brary)  f i le format 
Forma t of cor e image fi le 
Format of direc tor ies  
Inc remental dump format 
Use r env ironment 
Format of f i le system volume 
Group f i le 
Mounted f i le system table 
Password f i le 
Phy s ical i/o on raw dev ices 
Graphics inte r face 
Terminal capab i l i ty data base 
Terminal in it iali z ation data 
Pr imi t ive  system data types 
Log in record s  

Prov ide dr i ll i n  number fac ts 
The game 
The book of changes  
Word guess ing game 
Test your knowledg e 
Word game s 
The game of hunt-the-wumpus 
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7 .  Miscellaney 

asc i i  . . . . . . . . . . . . . .  . 

eqnchar • • . • • . . • • • • . •  

greek • • • • • • . • • • . • • • .  

h ie r . . . . . . . . . . . . . . .  . 

man • • • • • • • • • • • • • • • • •  

ms • • • • • • • • • • • • • • • • • •  

te rminals • • • • • • • • • • •  

8 .  Ma intenanc e  

boot . . . . . . . . . . . . . . .  . 

cron . . . . . . . . . . . . . . .  . 
getty • • • • • • • • • • • • . • •  

1.n 1r  • • • • • . • • • . . . • • • •  

init , rc • • • • • • • • • • • •  

lpd . . . . . . . . . . . . . . . .  . 

mak ekey . . . • . . . . . . . . .  

messages • • • • • • • • • • • •  

update . . . . . . . . . . . . .  . 

Map of ASC I I  charac te r se t 
Spec ial charac te r de finit ions for eqn 
Graphics for the extended TTY- 37  
type-box 
F i le system h ierarchy 
Macros to typese t manu al 
Macros for formatt ing manusc r ipts 
Conventional name s 

How to bootstrap XEN IX 
Clock daemon 
Se t te rminal mode 
Root f i le system recovery dur ing 
boot up 
Proc e ss control in it iali z ation 
L ine pr inte r  daemon 
Genera te enc ryption key 
Descr iption of system conso le me ssages  
Per iod ically update the super  block 
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Introduction 

Th is manual  is a re ference  to the command s ,  fac i li t ies , and 
uti l i t ies of the XENIX system.  Wi thin  the area it surveys , 
th is manual  attempts to be complete and conc ise . Th is 
manual does not attempt  to prov ide introductory or tutor ial  
informa t io n .  See oth er XEN IX manu als for th is informat ion . 

The volume is div ided into eight sec t ions : 

Sec tion 1 Command's 

Sec tion 2 

Commands  are prog rams intended to be invoked 
direc tly by the user . Th is is in  contrast  to 
system calls and subrou t ines wh ich are intended 
to be called fr om with in use r programs . System 
star tup commands ,  and command s invoked by only 
inte rnally by the system are in in Sec t ion 8 .  
Some of the entr ies for th is sec t ion come only 
with the XENIX Softwa re Developmen t  Package  and 
the XEN IX Text Process ing Packag e .  Commands 
genera lly res ide in the direc tory /bin ( for  
binary prog rams } . Some programs also res ide in 
jusr/bin ,  to save space in /bi n .  These 
direc tor ies  are searched au tomatically by the 
shell command inte rprete r .  

System Calls 
Sect ion 2 descr ibes the C languag e  inte r face to 
each system call . System calls are entr ies  into 
the XEN IX operat ing system ke rnel . I t  is in the 
kernel that the system ' s  resources are  
manipulated . En tr ies  for th is sec tion come only 
with the XENIX Software Developmen t  Package . 

Section 3 Subrou tines 

Sec tion 4 

An assor tment of standard subrou t ines is  
avai lable . These subroutines are  intended to be 
included and compi led into C prog rams . The 
librar ies  in  wh ich they are kept are descr ibed in 
intro ( 3 } . Entr ies for th is sec t ion come only 
with the XENIX Software Development Package . 

Spec ial Fi les 
Th is sec tion discusse s 
each system " f i le "  that 
dev ice .  

the characte r is t ic s  of  
ac tually refe r s  to an  I/0 

Sec tion 5 F i le Formats 
Th is sec tion documents the structure  of 
par ticular k inds of f i les . For example , the form  
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XENIX Refe rence XENIX Refe renc e  

of  the output o f  the loade r and 
g iven . Excluded are f i les used 
command , for example any program ' s  
f i les . 

assemble r is 
by only one 

inte rmed iate 

Sec tion 6 Games 
Th is sec t ion descr ibes the game s ava i lable in 
jusr/games . 

Sec tion 7 Misc ellaneou s 
This sec t ion is ma inly a miscellaneou s collec t ion 
of information nec essary to wr it ing in var ious 
spec iali zed languages . For example charac te r 
codes , and mac ro packages for typese tt ing , are 
included here . 

Sec tion 8 Ma intenance 

Page Format 

Th is sec t ion discusse s proc edures  not in tended 
for use by the ord inary user . These proc edures  
often involve use of command s of sec t ion 1 ,  where 
an attempt  has been made to s ingle out pec uliarly 
maintenance-f lavor ed commands by mar k ing them 1M . 

Each  sec tion cons is ts of a number of independent entr ies  of 
a page or so each . The name of the entry is in the upper 
cor ner s of its pages , together with the sec tion number , and 
sometimes a lette r charac te r is t ic of a subcategory , e . g .  
graphics  is lG , and the math l ibrary is 3M . Entr ies with in 
each sec tion are alphabeti zed . The page  number s of each 
entry sta r t  at 1 .  

All entr ies  are based on a common forma t ,  not all of whose 
subsec tions will  always appear . 

The NAME subsec t ion lists  the exac t name s of the commands 
and subroutines covered under  the entry and g ives a very 
shor t descr ipt ion of their  purpose . 

The SYNTAX summar i zes usag e of the program be ing descr ibed . 

The DESCRIPTION subsect ion discusse s in deta i l  the sub j ec t  
a t  hand . 

The FILES subsec t ion g ives the name s of f i les  that are bu ilt  
into the pr og ram or  that are  close ly re lated to the manual 
entry . 
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A SEE ALSO subsec t ion g ives pointe r s  to re lated informa t ion . 

A DIAGNOSTICS subsec tion discusses the er ror messages and 
other diagnostic ind icat ions that may be produced . Messages 
that are intended to be self-explanatory are not l isted . 

The NOTES subsec t ion gives known bugs , limitat ions , and 
other prog r amme r note s . 

At the end of th is volume is a permuted index der ived from 
the table of contents . Within each index entry ,  the t itle 
of the wr iteup to wh ich it re fe r s  is followed by the 
appropr iate sec tion numbe r in parenthese s .  Th is  fac t is 
impor tant bec au se there is cons iderable name duplication 
among the sec tions , ar is ing pr inc ipally from commands wh ich 
exi s t  only to exerc ise a par t icular system call . 

Notational Conventions 

The following conventions are used throughout th is manu al : 

Boldface words  are cons idered lite rals , and are typed j ust  
as  they appear . 

Square brack ets [ ] around an argumen t  ind icate that the 
argument  is opt iona l .  When an argument  is g iven as ' name ' ,  
it  always re fe r s  to a f i le name . 

Ellipse s ' . • .  ' are used to show that the prev ious argument
proto type may be repeated . 

A f inal convention is used by the command s  themselves . A 
dash { - )  is often taken to mean some sor t  of option
spec i fying argumen t  even if it appears  in a pos it ion where a 
f i le name could appear . There fore ,  i t  is unwise to have 
f i les  whose names beg in with a dash . 
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NAME 
intro - i n tr oduc tion to commands  

SYNTAX 
Th is sec t ion g ives th e syntax for th e command 

DESCRIPTION 
Th is sec t ion descr ibes publicly access ible command s  in 
alphabetic  orde r .  Ce rta in dis t inc t ions of purpose are made 
in the heading s : 

( 1 )  Commands  of g enera l uti lity .  

( lS )  Command s  for so ftware development .  These may no t be 
avai lable if you own only th e bas ic XENIX pac k ag e .  

( lT )  Command s  for text process ing and formatt ing . These may 
no t be avai lable if  you own only the bas ic XEN IX pac k
age . 

( 1M)  Command s  used pr ima r i ly for system ma intenanc e .  
a r e  avai lable o n  all systems . 

These 

The word  ' XEN IX-nn ' at the foot  of a pag e me ans that the 
command is e ither  unique or diffe ren t for th is ver s ion of 
XEN IX .  

DIAGNOSTICS 
Upon te rmi nation each command re turns  two byte s of status , 
one suppli ed by the system g iv ing the cau se for te rminatio n ,  
and ( in t h e  case o f  ' normal ' te rmination )  one supplied by 
th e prog ram , see wa it  and exit ( 2 ) . The forme r byte is 0 for 
norma l t e rminatio�he  latte r is customa r i ly 0 for success
ful·  exec ution , nonzero to ind ic ate trouble s such as errone
ou s parame te r s ,  bad or inaccess ible data , or other  inab i li ty 
to cope with th e task at hand . I t  i s  c alled var iously ' ex it 
code ' ,  ' ex i t  status ' or ' re turn  code ' ,  and is desc r ibed only 
where spec ial conven tions are involved . 
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NAME 
ac - log in accounting 

SYNTAX 
ac [ -w wtmp [ -p [ -d ] [ people ] . . •  

DESCRIPTION 
Ac produces a pr intou t g iv ing connec t t ime for each use r who 
has logged in dur ing the life  of the current wtmp f i le .  A 
tota l is  also produced . -w is used to spec ify an alte rnate 
wtmp file . -p pr ints ind iv idual tota ls ; withou t th is 
option , only tota ls are pr inted . -d cau se s a pr intout for 
each midnight to midn ight per iod . Any people will limit the 
pr intou t to only the spec if ied log in name s .  I f  no wtmp f i le 
is g iven , /usr /adm/wtmp is used . 

The accounting f i le /�/adm/wtmp is ma inta ined by init  and 
login . Ne ither of these prog rams create s  the f i le , so if  it  
does not ex is t no connec t-t ime account ing is done . To sta r t  
accounting , it  shou ld be created with leng th 0 .  On the 
other hand if the f i le is le ft und is turbed it will  grow 
withou t bound , so per iod ically any informa tion de s i r ed 
shou ld be collec ted and the f i le truncated . 

FILES 
jusr /adm/wtmp 

SEE ALSO 
init ( 8 ) , log in ( l ) , utmp ( 5 ) . 

1 



ACCTON ( 1M) ACCTON ( 1M) 

NAME 
acc ton - tu rn  on system account ing 

SYNTAX 
/etc/accton [ f i le ] 

DESCRIPTION 

FILES 

Wi th an argument naming an ex ist ing f i le , accton cau se s  sys
tem accounting information for every proc ess execu ted to be 
placed at the end of the f i le .  I f  no argument is g iven , 
accounting is tu rned off . 

Sa ( l )  per forms ac tual accounting funtion s .  

/usr /adm/acc t 
/usr /adm/savacct  
/u sr /adm/usr acct 

raw accounting 
summary 
per-user summary 

SEE ALSO 
ac ( l ) , acc t { 2 ) , sa ( l )  

1 
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NAME 
adb - debugger  

SYNTAX 
adb [ -w] [ obj f i l  [ cor f i l  ] ] 

DESCRIPTION 
Adb is a general p urpose debugg ing prog ram . I t  may be used 
to examine f i le s  and to prov ide a controlled env ironmen t  for 
the exec ution of XEN IX prog rams . 

Obj f i l  i s  normally an executable prog ram f i le ,  pre fe rably 
conta in ing a symbol table ; i f  not then the symbolic features  
of  adb  canno t be used although the f i le can s t i ll be  exam
ine� The de fau lt for obj f i l  i s  a . out . Cor f i l  i s  assumed to 
be a core image fi le produced afte r execut ing obj f il ; the 
default for co� f i l  is cor e .  

Requests to adb are read from the standard input and 
r e sponse s are to the standard ou tput . I f  the -w flag is 
present  then both obj f i l and cor f i l  a re created if  nec essary 
and opened for read ing and wr it ing so that  f i le s can be 
mod if ied us ing adb .  Adb ig nores  QUIT;  INTERRUPT causes  
r e turn  to the nex t adb  command . 

I n  general r equests to adb are of the form 

[ address ] [ ,  coun_!:.J [command ] [ ; ]  

I f  address  is present then dot is  se t to address . I n it ially 
dot is  se t to 0 .  For most command s count spec i f ie s  how many 
t ime s th e command wi ll be executed .  The de fau lt count is  1 .  
Address  and count are  express ions . 

The inte rpreta t ion of an address depends on the context it 
is  used in . I f  a subprocess is be ing debugged then 
addresses  are interpreted in the usual way in the address  
spac e  of the  subproc ess . For fu rther deta i ls of address 
mapp ing see ADDRESSES . 

EXPRESSIONS 
The valu e of dot . 

+ The value of dot inc remented by the current inc re-
men t .  

The valu e of dot dec remen ted by the cur ren t inc re-
men t .  

n The la st address  typed . 

integ:er 
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An oc ta l number if  integer beg ins with a 0 ;  a dec ima l 
number , if  prec eded by O t  or O d ;  otherw ise a hex ide
c ima l numbe r .  Hex idec ima l may also be input  with a 
prec ed ing number s ig n  ' # '  or  O x .  i ;  otherw ise a 
dec imal  numbe r .  

integer . f ract ion 
A 32 bit floa t ing po int numbe r .  

' ecce ' The ASC I I  value  o f  up to 4 charac te r s .  \ may be used 
to esc ape a ' . 

< name The value of name , wh ich is e ither a var iable name or 
a reg is te r  name . Adb ma inta ins  a number of var iable s 
( see VARIABLES ) named by s ing le le tte r s  or d ig its . 
I f  name is a reg is te r  name then the value of the 
reg iste r  is obta ined from the system header in cor
f i l .  

symbol A symbol is a sequenc e of upper or lowe r case 
le tte r s ,  under scor e s  or dig its , not sta r t ing with a 
d ig i t .  The value of the symbol is tak en from the 
symbol table in obj f i l .  An in it ial or  - will be 
prepended to symbol if  needed . 

symbol 
In C ,  the ' t rue name ' of  an exte rnal symbol beg in s 
w ith an underscore  ( ) .  I t  may be nec essary to use 
th is name to dis ingu ish it from the in te rnal or h id
den var iable s of a prog ram .  

( e xp) The value of the expre ss ion exp. 

Monad ic operator s 

*exp The contents of the loc ation addre ssed by exp in cor-
f i l .  

@exp The contents of the location addre ssed by e� in 
obj f i l . 

-exp In teg er negation .  
-exp Bitwise complement .  

Dyad ic operator s are le ft assoc iative  and are  le ss bind ing 
than monad ic opera to r s .  

e l+e 2 I n teg er add i t ion . 

e l-e 2 Integ er  subtrac t ion . 
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el*e2  I n teg er mu lt iplication.  

el%e2 Integer div is ion .  

e l&e 2 Bitwise conj unc t ion . 

Bitwise disj unction . 

elie2 El  rounded up to the next mult iple of e2 . 

COMMANDS 
Most command s cons is t of a verb followed by a mod if ie r  or 
list  of mod i f ie r s .  The follow ing verbs are avai lable . (The 
commands ' ? ' and ' / ' may be fo llowed by ' * ' ; see ADDRESSES 
for fu rther de ta i ls . } 

?f  Loc ations sta rt ing at add ress in obj f i l  are pr inted 
accord ing to the forma t f .  

/f Loc ations sta rt ing at address in cor fil  are pr inted 
accord ing to the forma t f .  

=f The value of address itself is pr inted in the style s 
ind ic ated by the format f .  (For i format ' ? '  is 
pr in ted for the parts of the-instruction that re fe renc e 
subsequen t word s . } 

A format consis ts of one or more  characte r s  that spec ify a 
style of pr inting .  Each forma t characte r may be prec eded by 
a dec ima l integ er that is  a repeat count for the forma t 
cha rac te r .  Wh i le stepp ing through a forma t dot is inc re
men ted tempora r i ly by the amount given for each format 
le tte r .  If no forma t is g iven then the la st format is used . 
The format le tte r s  available are as follows . 

XENIX-68  

o 2 Pr int 2 byte s in  oc tal .  All oc tal numbers ou tput 
by adb are prec eded by 0 .  

0 4 Pr int 4 bytes in oc ta l .  
q 2 Pr int i n  s igned oc ta l .  
Q 4 Pr int long signed oc tal .  
d 2 Pr int in  dec ima l .  
D 4 Pr int long dec imal .  
x 2 Pr int 2 byte s in  hexadec ima l .  
X 4 Pr int 4 bytes in hexadec ima l .  
u 2 Pr int as an uns ig ned dec ima l number .  
U 4 Pr int long uns ig ned dec ima l .  
f 4 Pr int the 32  bit value a s  a floa ting poin t number . 
F 8 Pr int double floa ting po in t .  
b 1 Pr int the add re ssed byte in oc tal .  
c 1 Pr in t the addressed charac te r . 
C 1 Pr int the addressed charac te r  us ing the follow ing 

escape conven tion.  Charac te r values 0 0 0  to 0 4 0  
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s n 

S n 

y 4 
i n 

a 0 

I 
? 
= 

p 2 

t 0 

r 0 
n 0 

ADB (lS )  

are  pr inted as @ fo llowed by the cor respond ing 
charac te r in the range  0 10 0  to 0 14 0 .  The charac
te r @ is pr inted as @ @ .  
Pr int the addre ssed cha rac te r s  until  a zero cha r
ac te r is reached . 
Pr int a str ing us ing the @ escape conven tion . n 
is the leng th of the str ing inc lud ing its zero 
te rminator . 
Pr int 4 byte s in da te format ( see ctime ( 3 ) ) .  
Pr int as mach ine ins truc tions . n is the number of 
bytes occup ied by the instruc t ion . Th is style of 
pr inting causes var iables  1 and 2 to be set to the 
offset parts of the sou rce and de st ination respec
t ively .  
Pr int the valu e of dot in symbolic form.  Symbols 
are checked to ensu re that they have an appropr i
ate type as ind ic ated below . 

local or global da ta symbol 
loc al or global text symbol 
loc al or global absolute symbol 

Pr int the addre ssed value in symbolic form us ing 
th e same rule s for symbol lookup as a .  
When prec eded by an in teger tabs to the nex t 
appropr iate tab stop . For example , 8 t  moves to 
the next 8- space tab stop . 
Pr in t a space .  
Pr int a newline . 

• • • •  • 0 

+ 

Pr in t the enc lo sed str ing . 
Dot is dec remented by the cur rent inc remen t .  
No th ing i s  pr inted .  
Dot is inc remented by 1 .  No th ing is  pr inted .  
Dot is dec remen ted by 1 .  No th ing is  pr inted .  

newline 
If  the prev iou s command tempora r i ly inc remented dot ,  
make the inc remen t permanen t .  Repeat the prev iou s com
mand with a count of 1 .  

[ ?/ ] 1 value mas k  
Words start ing a t  dot are masked with mas k  and compared 
with value unti l-a-ma tch is found . If L is used then 
th e match is for 4 byte s at a t ime inste ad of 2 .  If no 
match is found then dot is unchanged ; otherwise dot is 
se t to the ma tched location . If mas k is omi tted�hen 
-1  is used . 

[ ?/ ] w  value • . • 

XENIX- 68 

Wr ite the 2-byte value in to the addre ssed location.  If 
the command is W, wr 1te 4 byte s .  Odd addresses are not 
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allowed when wr it ing to the subprocess address spac e .  

[ ?/ ] m  b l  el  f l [ ?/ ]  
New valu es for ( bl ,  el , fl )  are recorded . I f  le ss than 
th ree express ions are g iven then the rema in ing map 
parame te r s  are le ft unchanged .  If  the ' ? ' or ' / '  is 
followed by ' * ' then the second segment ( b2 , e 2 , f 2 )  of 
the mapp ing is changed .  If  the lis t  is te rminated by 
' ? ' or ' / '  then the file (obj f il  or  corfil  respec
t ively) is  used for subsequen t requests . (So that ,  for 
example , ' /m? ' w ill cau se ' / '  to refe r  to obj f il . ) 

>name 
Dot is ass ig ned to the var iable or reg is te r  named . 

A shell is called to read the rest of the line follow
ing ' ! ' • 

$modif ier 
Miscellaneous command s .  The available modifiers  are : 

<f  
>f  

r 

b 

c 

e 

w 

s 

0 
d 
q 
v 
m 

Read commands from the file f and return .  
Send ou tput to the file f ,  wh ich is  c reated if  it  
does  not ex ist .  
Pr int the general reg iste r s  and the instruc tion 
addre ssed by pc . Dot is se t to pc . 
Pr in t all breakpoints and their  assoc iated counts 
and commands .  
C stack back trac e .  I f  address is g iven then it is 
taken as the address of the current frame . 
Th e names and values of ex te rnal var iable s are 
pr inted . 
Se t the page  wid th for ou tput to address (default 
8 0) • 

Se t the limi t for symbol ma tches to address 
(defau lt 2 5 5 ) . 
All integer s  input are regarded as oc tal .  
Re se t integer input as desc r ibed in EXPRESSIONS . 
Exit from adb .  
Pr int all non zero var iable s in  oc tal .  
Pr int the address map . 

: modifier  

XENIX- 68 

Manage a subprocess . Avai lable mod i f ie r s  are : 

be Se t breakpoint at address . The breakpoint is exe
cuted count-1 t ime s before caus ing a stop . Each 
t ime the breakpoint is encounte red the command c 
is executed . If  th is command se ts dot to zero 
then the breakpoint causes a stop . 

d De le te breakpoint at address . 
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r 

cs 

ss 

k 

VARIABLES 

ADB ( lS ) 

Run obj f il  as  a subprocess . I f  address is  given 
explic itly then the prog ram is en te red at  th is 
poin t ;  otherwise the prog ram is en te red at its 
standa rd en try poin t .  count spec ifies  how many 
breakpoints are to be ignored be fore stopp ing . 
Argumen ts to the subprocess may be supplied on the 
same line as the command . An argumen t start ing 
with < or > causes  the standa rd input or ou tput to 
be established for the command . All s ignals are 
turned on on en try to the subprocess . 

The subprocess is continued with s ignal s c s ,  see 
s ignal ( 2 ) . I f  address is g iven then the subpro
cess is continued at th 1s address . If no s ignal 
is spec if ied then the s ignal that  c aused the sub
process to stop is sen t .  Bre akpoint sk ipp ing is 
th e same as for r .  

As for c except  tha t  the subproc ess is s ing le 
stepped count t ime s .  If  there is no curren t sub
proc ess then obj f il is  run as a subprocess as for 
r .  In  th is case no s ignal c an be sen t ;  the 
rema inder of the line is treated as arguments to 
the subprocess . 

The cur ren t subprocess , if any , is te rminated . 

Adb prov ides a number of var iable s .  Named var iable s are se t 
in it ia lly by adb but are not used subsequen tly . Numbe red 
var iables  are rese rved for communication as follows . 

0 The last  valu e pr in ted . 
1 The la st offse t part of an instruc tion sourc e .  
2 Th e prev iou s value of var iable 1 .  

On en try the following are se t from the system heade r in the 
cor fil . If  corfil  does not appear to be a core file then 
these values are set from obj f il . 

b The base address of �e da ta segmen t .  
d �e data segmen t s iz e .  
e �e entry po in t .  
s The stack segment s i z e .  
t �e tex t segment s i ze .  

ADDRESSES 
The address in a file assoc ia ted with a wr itten address is 
dete rmined by a mapping assoc ia ted with tha t  f i le .  Each 
mapp ing is represen ted by two tr iple s ( bl ,  e l ,  fl )  and ( b2 ,  
e 2 , f 2 )  and the f i le address cor re spond ing�o a wr itten 
address is c alc ula ted as follows . 
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bl<address<el =>  f ile address=address+fl-bl , otherwise , 

b2<address <e2 = >  f ile address =address+f 2-b2 , 

otherwise , the requested address is no t legal .  In some 
case s { e . g .  for prog rams with separated I and D space) the 
two segments for a f ile may over lap . I f  a ? or I is fol
lowed by an * then only the second tr iple is used . 

The init ial sett ing of both mapp ing s is su itable for normal 
a . out and core f i le s .  If  e ither f ile is not of the k ind 
expec ted then , for that f i le ,  bl is set to 0 ,  el  is se t to 
the max imum file s ize  and fy-is se t to 0 ;  in-th is way the 
whole file can be examined with no addre ss translation.  

So that  adb may be used on la rge files  all appropr iate 
values are-k ept as s igned 32  bit integer s .  

FILES 
/dev/mem 
/dev/swap 
a . ou t  
core 

SEE ALSO 
ptrace ( 2 ) , a . out { 5 ) , core ( 5 )  

DIAGNOSTICS 

NOTES 

' Adb ' when there is no cur rent command or forma t .  Comments 
abou t inacc ess ible f i le s ,  syntax error s ,  abnormal  te rmina
t ion of commands ,  etc .  Exit status is 0 ,  unle ss la st com
mand fa i led or re tu rned nonzero statu s .  

A breakpoint se t at the en try poin t i s  no t effec tive on ini
tial en try to the prog ram . 
When s ing le stepping , sy stem calls do no t count as an exe
cuted instruc tion . 
Loc al var iable s whose name s are the same as an ex te rnal 
var iable may foul up the acc ess ing of the exte rnal . 
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NAME 
ar - arch ive and library ma inta iner 

SYNTAX 
ar key [ posname ] afile name . . . 

DESCRIPTION 
Ar ma intains groups of files  combined into a s ing le arch ive 
file . I ts ma in use is to cre ate and update library files  as 
used by the loade r .  It  can be used , though ,  for any s imilar 
purpose . 

Key is one character  from the set drqtpmx , optionally con
catenated with one or more of vuaibcl . Af ile is the arch ive 
file . The names are const ituent f iles in the arch ive f i le .  
The mean ings  of the key charac te rs  are : 

d De le te the named files from the arch ive file . 

r Replace the named files in the arch ive f ile .  I f  the 
opt ional charac te r u is used with r ,  then only those 
f i le s with mod if ied date s late r than the arch ive f i les 
are replaced . I f  an optional pos it ion ing characte r  
from the. set abi i s  used , then the posname argument 
must be present and spec ifies  that new files  are to be 
placed after ( a) or before ( b  or i) posname . Otherwise 
new files are placed at the end . 

q Qu ick ly append the named files to the end of the 
arch ive file . Optional positioning charac te r s  are 
invalid . The command does not chec k whether the added 
members are alr eady in the arch ive .  Use ful only to 
avoid quadratic behav ior when creat ing a large arch ive 
piece-by-p iec e .  

t Pr int a table of contents of the arch ive file . I f  no 
name s are given , all files  in the arch ive are tabled . 
If  names are given , only those files  are tabled . 

p Pr int the named files  in the arch ive . 

m Move the named files  to the end of the arch ive . I f  a 
pos it ioning characte r  is presen t ,  then the posname 
argument  must be present and , as in r ,  spec ifies  where 
the files  are to be moved . 

X Extract the named file s .  If  no name s 
files in the arch ive are extrac ted . 
does x alte r the arch ive file . 

are given , all 
In ne ither case 

v Ve rbose . Under the verbose option , ar gives a f i le
by-f i le desc r iption of the mak ing of-a new arch ive file 
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from the old arch ive and the constituent file s .  When 
used with t ,  it g ives a long list ing of all information 
about the file s .  When used with p ,  it prec edes each 
file with a name . 

c Create . Normally ar will create afile when it  needs 
to . The create -option suppresses the normal message 
that is produced when afile is created . 

1 Local .  Normally ar places its temporary files in the 
direc tory /tmp . --Th is option cau ses them to be placed 
in the local director y .  

FILES 
;tmp/v* temporar ies 

SEE ALSO 

NOTES 

ld ( lS } , ar ( SS } , lorder (lS }  

If  the same file is  mentioned twice in an argument lis t ,  it  
may be put in the arch ive twice . 
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NAME 
arcv - convert format of arch ives 

SYNTAX 
arcv file 

DESCRIPTION 

FILES 

Arcv converts arch ive files ( see ar ( lS ) , ar ( 5 ) ) from PDP-11  
format to M68 000  forma t .  The convers ion-is done in  place ,  
and the command refuses to alte r a f ile not in  PDP-1 1  
arch ive format .  

PDP- 11 arch ives are ind icated with a mag ic number whose 
bytes have been swapped ; M68 000  arch ives have 0 17 7 5 4 5  as the 
mag ic number .  

/tmp/v* , tempora ry copy 

SEE ALSO 
ar ( lS ) , ar ( 5 )  
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RAME 
as  - assembler  

SYNTAX 
as [ -1 [ -o obj file [ -g 1 f i le .  s 

DESCRIPTION 

FILES 

As assembles  the named file . I f  the optional fir st argument 
=I is used , art assembly li s t ing is produced and wr itten to 
file . L .  Th is inc ludes the source , the assembled code , and 
any assembly error s .  

The ou tput of the assembly is left on the file obj f ile : if 
that is omitted , f ile . o  is used . If  the optional -g flag is 
g iven , undefined symbols will be treated as exte rnals . 
Arguments may appear in any order , except that -o must  
immediatly precede obj file , Flag arguments may be bunched . 

Obj fi le is made executable if no errors occur red dur ing the 
assembly , and if there are no unde fined symbols . 

I f  f i le does not end with a . s  then a wa rn ing is produced , 
but the assembly is run normally anyway . The obj f ile will 
have the last characte r  replaced by o and the lis t ing file 
will have the last character  replaced by L 

jtmp/A68 tmpr *  temporary 

SEE ALSO 
ld ( IS )  , nm ( IS )  , adb ( IS )  , a .  ou t ( 5 )  
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NAME 
ask t ime - prompt for the cor rec t time of day 

SYNTAX 
/etc/ask time 

DESCRIPTION 
Th is command prompts for the t ime of day . You must ente r a 
leg al t ime accord ing to the proper format as de fined below 

[ yymmdd] hhmm [ . ss ]  

where yy i s  a two dig it year , mm i s  a two dig it month , dd is 
a two dig it day of the month , hh is the hour in mi litary 
t ime ,  mm is the minute s ,  and ss is-second s .  

EXAMPLES 
Th is example sets the new time ,  date , and year to " 9 : 2 3 . 4 5  
Janu ary 1 ,  198 3" . 

I th ink it ' s  Wed Nov 3 14 : 36 : 2 3 PST 19 8 2  
Ente r time ( [ yymmdd ] hhmm [ . ss ] ) :  8 3 010 10 9 23 . 4 5  

Th is example s imply re se ts the t ime of day to " 9 : 23 "  and 
le aves the date and year as they are : 

I th ink it ' s  Wed Nov 3 14 : 36 : 2 3 PST 19 8 2  
Ente r time ( [ yymmdd] hhmmT . ss ] ) :  09 23  

DIAGNOSTICS 

NOTES 

If  you en te r  an illeg al t ime , askt ime prompts with : 

Try again : 

As kt ime is normally per formed immediately afte r the system 
is booted ; however , it may be executed at any time . The com
mand is pr iv i leged , and can only be executed by the super
use r .  
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NAME 
at - execute command s at a la te r  time 

SYNTAX 
at time [ day ] [ f i le 

DESCRIPTION 
At makes  a copy of the named f ile to be used as input to the 
shell at a spec if ied la te r  time . I f  no named f ile is g iven ,  
then file is assumed to b e  the standard inpu�y default 
( i . e . ;--you r te rminal) . As the f ir st line of the cop ied 
f ile ,  at inse r ts a cd ( l )  command to the cur rent direc tory . 
Th is is followed �y ass ignmen ts to all env ironment var i
able s .  When the scr ipt is run,  it uses the use r and group 
ID of  the creator of the copy f i le .  

The time is 1 to 4 dig its , with an optional following ' A ' , 
' P ' , ' N ' or ' M ' for AM ,  PM , ooon or midnight . One and two 
d ig it numbers are taken to be hou r s ,  three and four dig its 
to be hou r s  and minute s .  If  no le tte r s  follow the dig its , a 
24  hour clock time is under stood . 

The optional day is either ( 1 )  a month name followed by a 
day number , or ( 2 )  a day of the week ; if the word ' week ' 
follows invocation is moved seven days further off . Name s 
of month s  and days may be recognizably truncated .  Examples  
of leg it imate commands are 

at B arn jan 2 4  
at  15  3 0 f r week 

At programs are executed by per iod ic execution of the com
mand /usr/l i b/atr un from cron ( 8 ) . The granular ity of at 
depends upon how often atr un-rs-exec uted . 

Standard ou tput or error ou tput is lost unle ss redirec ted .  

FILES 
/usr /spool/a t/yy . ddd . hhhh . uu 
ac tiv ity to be per formed at hou r hhhh of year day ddd of 
year yy. uu is a unique number . 
/u sr /spool/a t/lastt irnedone conta ins hhhh for last hou r of 
ac tiv ity . 

----

/u sr /spool/a t/past direc tory of ac tiv i t ies  now in prog ress 
/usr /l ib/a trun prog ram that exec ute s ac tivities  that are due 
pwd ( l )  

SEE ALSO 
calenda r ( ! ) , cron ( 8 )  

DIAGNOSTICS 
Compla ins abou t var ious syntax error s  and time s ou t of 
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NOTES 

AT ( l )  

rang e .  

Due to the granular ity of the execution of /usr/l i b/atrun ,  
there may be problems in schedu ling th ing s almost exac tly 24  
hours  into the fu tu re . 
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NAME 
awk patte rn scanning and process ing language 

SYNTAX 
awk [ -F£ ] [ prog ] [ f ile ] 

DESCRIP'l'ION 
Awk scans each input f ile for lines that match any of a se t 
of patte rns spec if i�in � · Wi th each patte rn in � 
there can be an assoc iated action that will be per formed 
when a line of a f ile matches the patte rn .  The set of  pat
terns may appear lite ra lly as � , or in a f ile spec i f ied 
as -f f i le . 

Files are read in order ; i f  there are no 
input is read . The file name ' - ' means 
Each line is matched aga inst the patte rn 
patte rn-action statement ; the assoc iated 
for each matched patte rn .  

files , the standard 
the standard input . 
por tion of every 

ac tion is per formed 

An input line is made up of fields separa ted by wh ite space . 
(Th is defau lt can be changed by us ing FS , vide infra . )  The 
fields are denoted $ 1 ,  $ 2 ,  . • •  ; $ 0  refers � the entire  
line . 

A patte rn-action statement has the form 

pattern  { action } 
A miss ing { act ion } means pr int the line ; a miss ing patte rn 
always matches . 

An ac tion is a sequence of statements . A statement can be 
one of the following : 

if  ( cond it ional ) statement [ else statement 
wh ile ( cond it ional ) statement 
for ( expre ssion ; cond it ional ; express ion ) statement 
break 
continue 
{ [ statement ] • • • } 
var iable = express ion 
print [ express ion-lis t ] [ > express ion 
pr intf format [ , express ion-li s t  ] [ > express ion ] 
next # sk ip rema in ing patte rns on th is input line 
exit  t sk ip the rest of the input 

Statements are te rminated by semicolons , newlines or r ight 
braces . An empty express ion-l ist  stands for the whole line . 
Express ions take  on str ing or numer ic values as appropr iate ,  
and are bu ilt us ing the operator s + ,  - ,  * ,  ; ,  % ,  and con
catenat ion ( ind ic ated by a blank ) . The C operator s ++ , , 
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+= ,  - = ,  * = ,  /= , and %=  are also avai lable i n  express ions .  
Var iables may be scalars , array elements ( denoted x [ i ] ) or 
fields . Var iables are in it iali zed to the null str ing .  
Ar ray subscr ipts may be any str ing ,  not necessa r i ly nume r ic ; 
th is allows for a form of assoc iative memory . Str ing con
stants are quoted " • • •  " .  

The pr int statement pr ints its arguments on the standard 
output (or on a file if >file is present) , separated by the 
current output field separator , and te rminated by the ou tput 
record separator . The �r intf statement formats its expres
s ion list accord ing to t e  format ( see  pr intf { 3 ) ) .  

The bu ilt-in function length returns the leng th of its argu
ment tak en as a str ing ,  or of the whole line if no argument . 
There are also bu ilt-in func tions exp ,  log , sqr t ,  and int . 
The last truncate s its argument to an integer . 
substr ( s , m ,  n )  returns the n-charac te r substr ing of s that 
beg ins - - at pos it ion- m. The func tion 
spr intf ( fmt , expr , expr , • • •  ) formats the express ions 
accord ing to the pr intf ( 3 )  format g iven by fmt and retur ns 
the result ing str ing . 

Patte rns are arbitrary Boolean combinations ( ! ,  I 1 ,  && , and 
parenthese s )  of regular expre ss ions and relational expres
s ions . Regular express ions must be surrounded by slashes 
and are as in egrep .  Isolated regular express ions in  a pat
tern apply to the entire line . Regular express ions may also 
occur in relational express ions . 

A patte rn may cons ist of two patte rns separated by a comma ; 
in th is case , the action is per formed for all lines between 
an occur rence of the fir st patte rn and the next occur renc e 
of the second . 

A relat ional express ion is one of the following : 

express ion matchop regular-express ion 
express ion re lop express ion 

where a relop is any of the s ix relational operator s in C ,  
and a matchop is  either - ( for conta ins) or ! - ( for does not 
conta in) . A cond it ional is an ar ithme tic express ion , a 
relational express ion ,  or a Boolean comb ination of these . 

The spec ial patte rns BEGIN and END may be used to capture 
control before the fir st input line is  read and afte r the 
last . BEGIN must be the fir st patte rn ,  END the last . 

A s ingle charac ter  c may be used to separate the fields by 
start ing the prog ram with 
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BEGIN { FS = " c "  } 
or by using the -F£ option . 

Other var iable names with spec ial meaning s inc lude NF , the 
number of fields in the current record � NR , the ord inal 
number of the cur rent record � FILENAME , the name of the 
current input file � OFS , the output field separator ( de fault 
blank ) � ORS , the ou tput record separator ( default newline ) � 
and OFMT , the ou tput format for numbers ( defau lt " % . 6g " ) . 

EXAMPLES 
The following examples all assume that input is read from a 
file . I f ,  instead , input is read from the shell command 
line , then spec ial characte r s  need to be escaped or quoted .  

Pr int lines longer  than 7 2  cha�acte r s : 

leng th > 72 

Pr int fi r st two fields in oppos ite order : 

{ pr int $ 2 ,  $ 1  } 
Add up f i r st column , pr int sum and average : 

END 
{ s += $1  } 
{ pr int "sum is " ,  s ,  " average is " ,  s/NR } 

Pr int fields in rever se order : 

{ for ( i  = NF � i > 0 �  -- i )  pr int $i  } 
Pr int all lines between start/stop pair s :  

/start/,  /stop/ 

Pr int all lines whose f i rst field is different from prev ious 
one : 

$ 1  ! =  prev { pr int � prev = $ 1  } 
SEE ALSO 

NOTES 

lex ( l ) , sed ( l )  
A .  V .  Aho , B .  W .  Kernighan , P .  J .  We inberger , Awk - a pat
tern scanning and process ing language 

There are no explicit  convers ions between number s  and 
str ing s .  To force  an express ion to be treated as a number 
add 0 to it � to force it to be treated as a str ing concaten
ate " "  to it . 
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NAME 
basename - str ip fi lename affixes 

SYNTAX 
basename str ing [ suffix ] 

DESCRIPTION 
Basename dele tes  any pr efix end ing in ' / '  and the suffix ,  if  
present in str ing ,  from str ing ,  and pr ints the result on the 
standard output . I t  is normally used ins ide subst itution 
mar ks ' ' in shell procedures . 

Th is shell procedure invoked with the argument 
/usr/l i b/book . n  formats the named file and moves the output 
to boo k . txt in-the cur rent direc tory : 

SEE ALSO 
sh ( 1 )  

nroff $ 1  > ' basename $ 1  . n' . txt 

Th is is  a common way of handling de fau lt 
fi lename extens ions . 
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NAME 
be - a rb itrary-prec is ion ar ithme tic language 

SYNTAX 
be [ -c [ -1 ] [ f i le . . . ] 

DESCRIPTION 
Be is an in te rac tive processor for a language wh ich re sem
bles  C but prov ides unlimi ted prec is ion ar ithme t ic .  It  
takes input from any f i les g iven , then reads the standa rd 
input .  The -1  argumen t stands for the name of an arbitra ry 
prec is ion ma th libra ry . Th e syntax for be programs is as 
follows ; L me ans le tte r a-z , E me ans-expre ss ion, S me ans 
statemen t .  

Commen ts 

Name s 

are enc lo sed in /* and */ . 

s imple var iable s :  L 
a rray elemen ts : L [ E ] 
The words ' ibase ' ,  ' obase ' ,  and ' scale ' 

Other operands 
arbitra r i ly long numbers with optional s ign and 
dec imal poin t .  
( E ) 
sqr t ( E ) 
leng th ( E ) number of significant dec imal dig its 
sc ale ( E ) number of dig its r ight of dec ima l poin t 
L ( E ,  • • •  , E )  

Operator s 
+ 
++ 

* I % A ( %  is rema inde r ;  A 

< = 
= =+ 

Sta tements 
E 

>= ! =  
=- =* 

{ s ; ; s } 
if  ( E ) S 
wh ile ( E ) S 

(pre fix 
< > 

=I =% 

for ( E ; E E ) S 
null statement 
break 
qu it 

Function de finitions 

= 

def ine L ( L , • • •  , L ) { 
au to L ,  • . • , L 
s ; . . . s 

1 
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} 
re tu rn ( E ) 

Func t ions in -1  ma th library 
s ( x) s ine 
c ( x) cos ine 
e ( x) exponen tial 
l ( x) log 
a ( x) arc tang en t  
j ( n , x) Bessel  func t ion 

All func tion argumen ts are passed by valu e .  

BC ( l )  

The value of a statemen t that is an expre ss ion is pr inted 
unless the ma in opera tor is an ass ignment .  E i ther  semi
colons or  newlines may separate statements . As s ig nment  to 
scale influences the number  of dig its to be reta ined on 
ar ithme tic  opera tions in the manner of dc ( l ) . As s ig nments 
to i base or obase se t the input and-ou tput number  radix 
respec t ively .  

The same le tte r may be used as an ar ray , a fu nc t ion , and a 
s imple var iab le s imu ltaneou sly .  Al l var iable s are global to 
the prog ram . ' Au to '  var iable s are pushed down du r ing fu nc
t ion calls . Wh en us ing arrays as  func t ion argumen ts or 
defin ing them as au toma tic var iable s empty square brackets 
mu st fo llow th e array name . 

For example 

sc ale = 20 
de fine e ( x) { 

} 

au to a ,  b ,  c ,  i , s 
a = 1 
b = 1 
s = 1 
for ( i =l ; 1==1 ; i ++ ) { 

} 

a = a*x 
b = b* i 
c = a/b 
i f ( c  == 0 )  return ( s ) 
s = s +c 

de fines a func t ion to compute an approx ima te valu e of the 
exponen tial  func t ion and 

for { i=l ; i < =lO ; i ++ )  e ( i ) 

pr in ts approx imate values of the exponen tial func t ion of the 
f ir st ten integ e r s .  
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FILES 

BC ( 1 )  

Be is ac tu ally a preprocessor for dc ( l ) , wh ich i t  invokes 
au toma tically , unle ss the -c (comp i le only) option is 
pre sen t .  In th is case the de input is sent  to the standa rd 
ou tput instead .  

/u sr /li b/lib . b ma th ema tical libra ry 
dc ( l )  de sk calc ulator proper 

SEE ALSO 
dc ( l )  

NOTES 

L .  L .  Ch erry and R .  Mor r is ,  BC 
des k-calculator language 

No & & , I I , or ! opera tor s .  

An ar bitrary precis ion 

For statemen t mu st have all three E ' s .  
Quit  is interpre ted when re ad,  not when executed . 
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N�E 
cal - pr int calendar 

smT� 
cal [ month ] year 

DESCRIPTION 

NOTES 

Cal pr ints a calendar for the spec if ied year . If  a month is 
also spec if ied , a calendar j ust  for that  month is pr inted .  
Year can be  between 1 and 9 99 9 . The month is  a numbe r 
between 1 and 1 2 . 

The year is always cons idered to start  in January even 
though th is is histor ic ally inaccurate . 
Bewa re that ' c al 8 3 '  refers  to the year 8 3  and not to 19 8 3 . 
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NAME 
calenda r - reminder se rv ice 

SYNTAX 
calendar [ - ] 

DESCRIPTION 

FILES 

Calendar consults th e file ' c alenda r '  in the cur rent direc
tory and pr ints ou t lines that conta in today ' s  or tomorrow ' s 
date anywhere in· the line . Most re asonable month-day da te s 
such as ' Dec . 7 , ' ' dec ember 7 , '  ' 12/7 , ' e tc . , are recog
nized ,  but no t ' 7  Dec ember '  or ' 7/1 2 ' . On we ekend s ' tomor
row '  extend s th rough Monday . 

When an argumen t is pre sen t, calendar does its job for every 
use r  who has a f ile ' c alendar ' in his log in direc tory and 
send s h im any pos it ive results by ma i l ( l ) . Normally th is is 
done da i ly in the we e hou r s  under  control of  cron ( 8 ) . 

calenda r 
/usr/l i b/c alenda r to figure ou t today ' s  and tomor row ' s  da te s 
/e tc/passwd 
/tmp/c al* 
eg rep , sed , ma i l  subprocesses  

SEE ALSO 

NOTES 

at ( l ) , cron ( 8 ) , ma i l ( l )  

Calendar ' s  ex tended idea of ' tomor row '  doesn ' t  account for 
holidays . 
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NAME 
cat - catenate and pr int 

SYNTAX 
cat [ -u ] f i le • • •  

DESCRIPTION 
Cat reads each f i le in sequenc e and wr ites  it  on the stan
dard ou tput . Thus 

cat f ile 

pr ints the file and 

cat f i lel f ile2 > f i le3 

conc atenates the fir st two files  and plac es the result on 
the th ird . 

I f  no f i le is g iven , or if the argument ' - ' i s  encountered , 
cat reads from the standard input . Ou tput i s  buffered in 
5 12-byte blocks  unless the -u option is pre sen t .  

SEE ALSO 
more ( 1 ) , pr ( 1 ) , cp ( 1 )  

WARNINGS 
Bewa re of ' cat a b >a ' and ' c at a b > b ' , wh ich destroy input 
f iles before read ing them . Also ' cat * >ou tput ' w i ll cause 
output to grow infin itely .  

1 



CB (lS )  

NAME 
cb - C program beauti fier  

SYNTAX 
cb 

DESCRIPTION 

CB (lS )  

Cb  places a copy of  the C program from the standard input on 
the standard ou tput with spac ing and indenta tion that 
displays the structure of the program. 

NOTES 
Output is not always as one wou ld des ire . 
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N�E 
cc - C c omp i le r  

SYNTAX 
cc [ op t ion • • •  f i le • . •  

DESCRIPTION 
Cc is the XEN IX M6 8 0 0 0  C comp i le r .  Argumen ts whose name s end 
with ' . c '  a re tak en to be C sou rce prog rams ; they are com
pi led , and each object  prog ram is le ft on the f i le whose 
name is that  of the sou rce with ' . o '  substitu ted for ' . c ' . 
The ' . o '  f i le is normally deleted , however , if  a s ing le C 
prog ram is comp i led and loaded all at one go.  

In the same way , argumen ts whose name s end with ' . s '  a re 
taken to be assembly sou rce programs and are assemb led , pro
duc ing a ' . o '  f i le .  

The following options are in te rpreted by cc . See ld ( lS )  for 
load-t ime opt ions . 

-c Suppress the loading phase of the comp i lation ,  and 
forc e  an ob jec t  f i le to be produc ed even if  only one 
prog ram is comp i led . 

-0 Invok e an obj ec t-code optimi z e r .  

-s Comp i le the named 
assemble r-languag e  
suff ixed ' . s ' . 

C programs , and leave  
ou tp ut on  cor respond ing 

�e 
fi le s  

-o output 
Name the final output f i le output . I f  th is opt ion 
is  u sed the f i le ' a . ou t ' w i ll be le ft und is turbed . 

-Dname=def 
-Dname De fine  the name 

If  
1 .  

to the preprocessor , as i f  by 
no de fin it ion is g iven , the name is ' #de fine ' .  

defined as 

-Uname Remove any init ial de fin i t ion of name . 

- Id i r  ' # inc lude ' f i les  whose name s do no t beg in with ' / '  
are always sought fir st in  the d irec tory of the f i le 
argumen t ,  then in direc tor ie s named in -I opt ions , 
then in direc tor ie s on a standard li s t .  

-tl replac e the comp i le r  phase with a prog ram c alled c68  
from the cur rent  direc tory . 

-t2  replac e the obj ec t  code opt imi z er  phase with a pro
gram called c68o from the cur ren t direc tory . 

XEN IX-68  1 XEN IX-68  
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-K Do no t genera te stac k probes .  Stack probes are 
necessary for XEN IX u ser  prog rams to assure proper 
s tac k growth . 

-w Suppre ss  comp i ler  wa rn ing me ssages 

Other argumen ts 
a re taken to be either loade r opt ion argumen ts , or 
C-compat�ble objec t  programs , typic ally pr oduc ed by 
an earlier  cc run,  or pe rhaps libra r ie s  of C
compatible routines . These prog rams , together with 
the re su lts of any comp i lations spec ified , are 
loaded ( in the order g iven)  to produce an exec utable 
program with name a . out .  

FILES 
f ile . c  
f i le . o  
a .  ou t 
f i le .  [ isx ]  
/li b/cpp 
/l ib/c6 8 
/l ib/c68o 
/l ib/crtO . o  
/l i b/libc . a 
/u sr /include 

input f ile 
obj ec t f ile 
loaded ou tput 
tempor a r ie s  for cc 
preproce ssor 
comp i ler  for cc 
optional opt imi zer 
runt ime startoff 
standard library ,  see intro ( 3 )  
standard direc tory for ' # inc lude ' f i les  

SEE ALSO 
B .  w .  Kernighan and D .  M.  Ri tch ie , The C Progr amming 
Language , Pren tice-Hall ,  1 978  
D .  M .  Ri tch ie , C Reference Manual 
adb ( lS ) , ld ( lS ) -

DIAGNOSTICS 

NOTES 

The diagnostics  pr oduced by C itself are intended to be 
self-explana tory.  Occas ional me ssages may be produced by 
th e assemble r ,  loade r Of these , the most  mystify ing are from 
the assemble r ,  as ( l ) , wh ich pr oduces line number repor ts 
based on the genera ted code , wh ich is only loose ly related 
to the sou rce line numbe r .  runn ing the comp i le r  with the - s  
opt ion and assembling the result by hand may help you 
re solve the diff iculty . 

The -f  ( softwa re float ing po int) and -p (profi ling) opt ions 
are no t cur ren tly implemen ted . 
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NAME 
cd , chd ir  - change wor k ing direc tory 

SYNTAX 
cd [ d irectory ] 
chdir  [ direc tory ] 

DESCRIPTION 
Directory becomes the new wor k ing direc tory .  The process 
must have execute ( search ) permiss ion in dir ectory.  

Bec ause a new process is created to execute each command , cd 
wou ld be ineffec t ive if it we re wr itten as a normal comman� 
It  is therefore recognized and executed by the Shell . Note 
that chd i r  is a synonym for cd . 

SEE ALSO 
sh ( l ) , pwd ( l ) , chd ir ( 2 )  
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NAME 
checkeq check eqn usage 

SYNTAX 
checkeq [ f ile ] • • •  

DESCRIPTION 
The prog r am chec keq repor ts miss ing or unbalanced delimite r s  
and . EQ/ . EN pair s .  It  i s  use ful to qu ickly chec k usage 
before process ing f iles us ing eqn , bec au se of the time 
saved . 

SEE ALSO 
eqn (lT ) , neqn ( lT ) , troff ( lT ) , tbl ( lT ) , ms ( 7 ) , eqnchar ( 7 )  

1 
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NAME 
chg rp - change group 

SYNTAX 
chgrp group f ile . . .  

DESCRIPTION 
Chgrp changes the group- ID of the f i les to group.  The group 
may be e ither a dec imal GID or a group name found in the 
group- ID f i le .  

To s impl i fy accounting procedur es , only the super-user can 
chang e owner or group . 

FILES 
/e tc/passwd 
/e tc/g roup 

SEE ALSO 
chown ( l ) , chown ( 2 ) , passwd ( S ) , group ( S )  
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NAME 
chmod - chang e mode 

SYNTAX 
chmod mode file  • • • 

DESCRIPTION 
The mode of each named file is changed accord ing to �ode , 
wh ich may be absolute or symboli c .  An absolu te mode 1s an 
oc ta l number constructed from the OR of the following modes : 

4000  
2000  
1000  
0400  
0 200  
0 100  
0070  
0007  

se t user  ID  on execut ion 
se t group ID on execution 
st icky bit , see chmod ( 2 )  
read by owner 
wr i te by owner 
execute ( search in direc tory) by owner 
read , wr ite , execute ( search) by group 
read , wr i te , execute ( search ) by others  

A symbol i c  mode has the form : 

[who ] 2£ permiss ion [2£ permiss ion ] 

The who par t is a combinat ion of the le tte r s  u ( for user ' s  
permi s s ions ) , g ( group ) and o ( other ) . The lette r a s tands 
for ugo . I f  who is omi tted , the de fau lt is a but the sett ing 
of the f i le--creation mask ( see umask (2) ) is taken in to 
account .  

Q£ can b e  + to add permiss ion to the f i le ' s  mode , - to take 
away permi s s ion and = to ass ign permiss ion absolute ly ( all 
other b i t s  will be reset ) . 

Permiss ion is any comb inat ion of the lette r s  r ( read) , w 
(wr ite ) , x ( execute ) , s ( set  owner  or group id)  and t ( save 
text - s t icky) . Lette r s  u ,  g or o ind ic ate that  permiss ion 
is  to be taken from the cur rent mode . Omitt ing permiss ion 
is only useful with = to take away all permi s s ions . 

The f i r s t  example den ies  wr ite permi s s ion to other s ,  the 
second makes a f ile executable : 

chmod o-w f i le 
chmod +x f i le 

Mu lt iple symbolic modes separa ted by commas may 
Operations are per formed in the order spec ified .  
s is  only useful with u or g .  

be g iven . 
The le tte r 

Only the owner of a f ile (or the super-use r )  may change its  
mode . 
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SEE ALSO 
1s { 1 ) , chmod ( 2 ) , chown ( 1 ) , stat ( 2 ) , umask ( 2 )  

2 
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NAME 
chown - change  owner  

SYNTAX 
chown owner  f i le • • •  

DESCRIPTION 
Chown changes  the owner of the f i les to owner . The owner 
may be e ither a dec imal UID or a log in name found in the 
password f i le . 

To s impli fy accounting procedures , only the super-user can 
change owner or group . 

FILES 
je tc/passwd 
/etc/group 

SEE ALSO 
chg rp ( l ) , chown ( 2 ) , passwd ( S ) , group ( S )  
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N�E 
clr i - c lear i-node 

S�T� 
clr i f i lesystem i-number • • •  

DESCRIPTION 
Clr i wr ites z e ros on the i-nodes with the dec imal i-numbers  
on--the f i lesystem . After clr i ,  any bloc k s  in the-affec ted 
f i le will  show up as ' miss ing ' in an i check ( l )  of the 
filesystem . 

Read and wr ite permiss ion is requ ir ed on the spec if ied f i le 
system dev ic e .  The i-node become s allocatable . 

The pr imary purpose of th is rou t ine is to remove a f i le 
wh ich for some reason appears  in no directory . I f  it  is 
used to zap an i-node wh ich doe s appear in a direc tory , care 
should be taken to trac k down the entry and remove it . Oth
erwise , when the i-node is reallocated to some new f i le , the 
old entry will st i ll point to that f i le . At that po int 
remov ing the old entry will destroy the new f i le .  The new 
entry will again  point to an unallocated i-node , so the 
whole cycle is l i kely to be repeated aga in and aga in . 

SEE ALSO 
icheck ( l )  

NOTES 
If  the f i le is open , clr i is li kely to be ineffec t ive . 
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NAME 
cmp - compare two f i les 

SYNTAX 
cmp [ -1 ] [ -s ] f i lel f i le 2  

DESCRIPTION 
The two files  are compared . ( I f  f i l e l  is ' - ' ,  the standard 
input is used . ) Under  de fau lt options , cmp makes  no comment 
if the f i les  are the same ; if they diffe r , it announces the 
byte and line number at wh ich the difference occurred . I f  
one file  is an in i t i al sub sequence of the other , that fac t 
is noted . 

Options : 

-1 Pr int the byte number ( dec imal )  and the differ ing 
bytes ( oc tal }  for each differenc e .  

-s Pr int noth ing for differ ing f i les ; re turn codes only . 

SEE ALSO 
d iff  ( 1 ) , cornrn ( 1 ) 

DIAGNOSTICS 
Exit cod e 0 is returned for iden tical f i les , 1 for diffe rent 
f i les , and 2 for an inaccess ible or mis s ing argument . 
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N�E 
col - f i lter reverse line feeds 

S�T� 
col [ -bfx] 

DESCRIPTION 
Col read s  the standard input and wr ites the standard ou tput . 
� per forms the line ove r lays implied by reverse line feeds 
(ESC- 7 in ASC I I }  and by forwa rd and reverse half  line feeds 
(ESC- 9 and ESC- 8 } . Col is par ticula r ly useful for f i lter ing 
mult icolumn output made with the ' . r t ' command of nrof f ( lT }  
and ou tput result ing from use o f  the tbl ( lT }  preprocessor . 

Although col accepts half line motions in its  input ,  i t  nor 
mally does- not emit  them on output . Instead , tex t  that 
would appear between li nes is moved to the next lowe r full 
line boundary . Th is treatment can be suppre ssed by the -f 
( f ine }  opt ion ; in th is case the ou tput from col may conta in 
forward half line feeds ( ESC- 9 } , but will still never con
tain e i ther  k ind of reverse line mo tion . 

I f  the - b  option is g iven , col assume s that the output  dev
ice in use is not capable of backspac ing . In  th is case , if  
several  charac te r s  are to appear in the same plac e ,  only the 
last one read will be taken . 

The control charac te r s  so (ASC I I  code 0 17 } , and SI ( 0 16 }  are 
assumed to sta r t  and end text in an alte rnate charac te r set .  
The char ac ter  set ( pr imary or alte rnate ) assoc iated with 
each pr inting charac te r read is remembered ; on output , SO 
and SI charac te r s  are generated where nec essary to ma inta in 
the cor rec t treatment  of each characte r .  

Col normally conve r ts wh ite space to tabs to shor ten pr int
lng time . I f  the -x opt ion is g iven ,  th is conver s ion is 
suppressed . 

All control charac te r s  are removed from the input except  
space , back spac e ,  tab , return , newline , ESC ( 0 3 3 )  followed 
by one of SI , SO , and VT ( 0 13 ) . Th is last charac te r is an 
alte rnate form of full reverse line feed , for compatib i l i ty 
with some other hardwa re conventions . Al l other non
pr inting characte r s  are ignor ed .  

SEE ALSO 

NOTES 

tbl { lT } , troff ( lT )  

Can ' t  back  up more than 1 2 8  lines . 
No more  than 8 00 charac te r s , inc lud ing backspaces , on a 
line . 
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NAME 
comm - select or r e j ect  lines common to two sor ted f i le s  

SYNTAX 
comm [ - [ 123  ] ] f i lel  f i le 2  

DESCRIPTION 
Comm reads f i le l  and 
collat ing sequenc e ,  
lines only in f i le l ;  
f ile s .  The f i lename 

f i le 2 ,  wh ich shou ld be ordered in ASC I I  
and produces a three  column output : 

li nes only in f i le 2 ;  and lines in both 
' - ' means the standard input .  

Flag s 1 ,  2 ,  or 3 suppress pr inting of the cor r e spond ing 
column . Thus comm -12 pr ints only the lines common to the 
two f i le s ; comm -23  pr ints only lines  in the f i r s t  f i le but 
not in the second ; comm -123  is a no-op . 

SEE ALSO 
cmp ( l ) , d iff ( l ) , uniq ( l )  
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NAME 
config - configure a XENIX system 

SYNTAX 
/etc/config [ - t  ] [ -c f i le ] [ -m f i le ] dfile 

DESCRIPTION 
Con f ig is a prog r am that takes a descr ipt ion of a XENIX sys
tem and generates  a file  wh ich is a C program de fin ing the 
configuration tables for the var ious dev ices on the system.  

The -c option spec ifies  the name of the configura tion table 
f i le ; c . c  is the de fau lt name . 

The -m option spec ifies  the name of the f i le that conta ins 
all the informat ion regard ing suppor ted dev ices ; /etc/master 
is the de fau lt name . Th is f i le is suppli ed with the XENIX 
system and shou ld not be mod if ied unless the user fully 
under stand s its  construc t ion . 

The - t  option requests a shor t table of major dev ice number s  
for charac te r and block type dev ices . Th is can fac i li tate 
the creat ion of spec ial f i les . 

The user must supply df ile ; i t  must conta in dev ice in forma
tion for the user ' s  system.  Th is f i le is div ided into two 
parts . The f i r s t  par t conta ins phys ical dev ice spec if ica
tions . The second par t conta ins system-dependent in forma
tion . Any line with an aste r is k  ( * )  in column 1 is a com
ment . 

All configurations are assumed to have a set of requ ir ed 
dev ices wh ich must  be present to run XENIX such as the sys
tem c lock . These dev ices mus t not be spec if ied in d f i le . 

First  Par t of dfile 
Each line conta ins two fields , delimi ted by blank s and/or 
tabs in the following format : 

devname numbe r 

where devname is the name of the dev ice ( as it  appears  rn 
the /etc/master dev ice table ) , and number is the number 
( dec imal )  of dev ices assoc iated with the cor respond ing con
troller ; number is optional , and if omi tted , a default  value 
wh ich is the max imum value for that controller is used . 

There are cer ta in dr ivers  that may be prov ided with the sys
tem , that are ac tually pseudo-device dr iver s ;  that is , there 
is no real hardwa re assoc iated with the dr iver . Dr iver s of 
th is type are identif ied on the ir respec t ive manual entr ie s .  

1 
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Second Par t of df i le 
The second par t  conta ins three  different types of l i nes . 
Note that all spec if ications of th is par t  are  requi red , 
although therr-ord er  is arbitrary .  

1 .  Root/� device specif icat ion 

Each line has three fields : 

root devname 
pipe devname 

minor 
minor 

where minor is the minor dev ice number ( in octal ) . 

2 .  Swap devi ce speci f i cat ion 

One line that conta ins five fields as follows : 

swap devname minor swplo nswap 

where swplo is the lowe st disk  block (dec imal )  in the swap 
area and nswap is the number of disk  bloc k s  ( dec imal )  in  the 
swap are a .  

3 .  Par ameter speci f i cat ion 

A number of lines of two f ields each as follows ( number  is 
dec imal )  : 

buffers  
inodes 
files 
mounts 
swapmap 
pages 
calls 
procs 
maxproc 
texts 
clists 
locks  
time zone 
daylight 

number 
number 
number 
number 
number 
number 
number 
number 
number 
number 
number 
number 
number 
0 or 1 

Suppose we wish to configure a system with the following 
dev ic es : 

one 54 disk  dr ive controller with 1 dr ive 
one F8  floppy disk  dr ive controller with 1 dr iver 

we mu st also spec i fy the following paramete r  information : 
roo t  dev ice is an 54 (pseu do disk  3 )  
p ipe dev ice is an 54 (pseu do disk  3 )  
swap dev ice is an 54 (pseudo disk  2 )  

with a swplo of 1 and an nswap of 2 3 0 0  

2 
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FILES 

number of buffe r s  is 5 0  
number o f  proc esses i s  5 0  
max imum number o f  proc esses per use r ID i s  15  
number of mounts is 8 
number of inodes is 1 20 
number of f i le s  is 1 20 
number of calls is 3 0  
number o f  texts i s  3 5  
number o f  charac te r buffers  i s  1 5 0  
number o f  swapmap entr ies  i s  5 0  
number o f  memory pages  i s  5 1 2  
number o f  f i le locks  i s  1 0 0  
t imez one i s  pac i fic  t ime 
day light t ime is in effec t 

The ac tual system configura tion wou ld be spec i f i ed as fol
lows : 

s4  1 
f8 1 
roo t  s4 
pipe s4 
swap s4 

3 
3 
2 0 2 3 0 0  

* Comments 
buffe r s  5 0  

may be inse rted in th is manner 

proc s 15 0 
maxproc 15  
mounts 8 
inodes  120  
f i les  120  
calls 30  
texts 3 5  
clists  150  
swapmap 50  
pages  ( 10 24/2 ) ; 
locks  10 0 
t ime zone ( 8 * 6 0 )  
daylight 1 

/etc/maste r  
c . c  

de fault input maste r dev ice table 
de fault output configuration table f i le 

SEE ALSO 
master ( 5 ) . 

DIAGNOSTICS 

NOTES 

Diagnos t ics  are rou ted to the standard output  and are self
explanatory .  

The - t  option doe s  not know about dev ices that have ali ase s .  
For example , an RP0 6  ( an ali as for an RP0 4 )  will show up as 
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an RP0 4 � however , the maj or dev ice numbers  are always 
cor r ec t .  
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NAME 
copy - copy groups of f i les  

SYNTAX 
copy option ] source . . .  dest  

DESCRIPTION 
The � command copies  the contents of direc tor ies  to 
another  director y .  I t  is poss ible to copy whole f i le sys
tems s inc e direc tor ies are made when needed . 

I f  f i les , director ies , or spec ial f i les  do not ex ist  at the 
dest ination , then they are cre ated with the same modes and 
flag s of the source . I n  add i t ion , the super-user  may set 
the user and group ids .  The owner  and mode will not be 
chang ed if the dest inat ion f i le ex is ts . Note that there may 
be more  than one source di rectory .  I f  so , then the effec t 
is the same as i f  the � command had been issued , each 
with only one source .  

All of  the opt ions must be  g iven as  separate arguments and 
they may appear in any order  even afte r the other arguments . 
The arguments are : 

-a Asks  the user before attempt ing a copy . If  the 
response does not beg in with a ' y ' , then a copy will 
not be done . Th is option also sets the ' - ad ' flag . 

-1 Use s links  in stead whenever they can be used . Oth
erwise a copy is done . Note that links  are never 
done for spec ial f i les  or  director ie s .  

-n Requires  the dest inat ion file  to be new . I f  not ,  
then the copy command will  not change the dest ina
tion f i le . Of course the • -n '  f lag is meaningless 
for direc tor ie s .  For spec ial f i les  a ' -n '  flag is 
assumed ( i . e . , the dest ination of a spec ial f i le 
must not exis t )  . 

-o Only the supe r user may set th is opt ion . I f  se t 
then every f i le copied will have  its owner  and group 
set to those of the sourc e .  I f  not se t ,  then the 
owner will be that of the user  who invok ed the pro
gram. 

-m If set then every f i le cop ied will have its mod i f i
cation time and access t ime set to that of the 
sourc e .  I f  not set ,  then the mod i f ic ation t ime will  
be  set to the time of the copy . 

-r  I f  set , then every direc tory is  rec ur s ively examined 
as it  is encounte red . I f  not set then any 
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-ad 

COPY ( 1 )  

d irector ies  that are found w i ll be ignor ed . 

As k s  the use r whether a ' - r ' 
d irec tory is discovered . 
beg in with a ' y ' , then 
ignored . 

flag appli es  when a 
I f  the answe r doe s not 

the direc tory will  be 

-v I f  the verbose option is set ,  then all k inds of me s
sages will be pr inted that reveal what the prog ram 
is doing . 

source Th is may be a f i le , direc tory or spec ial f i le . I t  
must exis t .  I f  i t  is not a direc tor y ,  then the 
results of the command will be the same as for the 
cp command . 

dest The dest ination must be e ither  a f i le or direc tory 
different from the source . 

I f  the sou rce and dest inat ion are anyth ing but 
then copy will act j ust l ike  a cp command . 
d ir ec tor ies ,  then copy will copy each f i le into 
t ion directory accord ing to the flag s that have 

DIAGNOSTICS 
Should be self-explanatory 

2 
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NAME 
cp - copy 

SYNTAX 
cp f i lel f i le2  

cp  f i le . • • direc tory 

DESCRIPTION 
F i le l  i s  copied onto f i l e 2 . The mode and owner  o f  f i l e 2  are 
preserved if  it  already ex isted ; the mode of the sou rce f i le 
is used otherwise . 

In  the second form , one or more f i les are cop ied into the 
directory with the i r  or ig inal f i le-names . 

� refuses to copy a f i le onto itself . 

SEE ALSO 
cat ( l ) , pr ( l ) , mv ( l ) , copy ( l )  
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N�E 
c rypt - encode/decode 

SYNTAX 
crypt [ password 

DESCRIPTION 

FILES 

Crypt reads from the standard input and wr ites  on the stan
dard ou tput .  The password is a key that  se lec ts a par ticu
lar  transforma t ion . I f  no password is g iven , crypt demand s 
a k ey from the te rminal and turns off pr in ting wh i le the k ey 
is be ing typed in . Crypt enc rypts and dec rypts with the 
same k ey :  

c rypt key <c lear > cypher 
crypt key .  <cypher I pr 

w i ll pr int the cle ar . 

F i le s  enc rypted by crypt are compatible w ith those treated 
by the ed itor ed in enc rypt ion mode .  

The secur ity of enc rypted f i le s  depends on three fac tor s :  
the fundamenta l  me thod must be hard to so lv e ;  d irec t se arch 
of the k ey spac e must be infeas ible ; ' sneak path s ' by wh ich 
keys or cle artext c an become vis ible must  be mi n imi z ed .  

Crypt implements a one-rotor mach ine des ig ned along the 
lines  of th e Ge rman En igma , but with a 2 5 6-e lement rotor . 
Me thod s of attack on such mach ines are known , but no t 
widely ; moreover  the amount  of wor k requ ired is l i kely to be 
larg e .  

The trans forma t ion o f  a key in to the in te rnal sett ing s o f  
the mach ine i s  deliberately des igned to be expens ive ,  i . e . 
to tak e  a substan tial frac t ion of a second to compute . How
eve r , i f  keys are re str icted to ( say) three lowe r-c ase 
lette r s ,  then enc rypted fi le s  c an be read by expend ing only 
a substantial  frac t ion of f ive  minute s of mach ine t ime .  

Since the k ey is an argumen t to the crypt command , it is 
poten tially vis ible to use r s  exec ut ing � ( 1 )  or a de r iva
t ive . To min imi z e  th is poss ib i li ty ,  crypt takes  care to 
destroy any record of the k ey immediate ly upon en try . No 
doubt the cho ice of k eys and key sec u r ity are the most 
vulne rable aspec t of crypt . 

/dev/t ty for typed key 

SEE ALSO 
ed ( l ) , makekey ( B )  
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NOTES 
There is no wa rr anty of me rchantab i l i ty nor any wa rranty of  
f i tness for a par t ic ular purpose nor any other  wa rranty ,  
e ither express or impli ed , as to the accuracy o f  the 
enclosed ma te r ials or as to their  su itab i li ty for any par
t icula r purpose . Accord ing ly , Bell Te lephone Labor a tor ie s 
and the Mic rosoft Corpora t ion assume no re spons ib i li ty for 
the i r  use by the rec ip ien t .  Fu rther , ne ither Bell Labor a
tor ies  nor the Microsoft Corpor a t ion assume s any obligation 
to fu rnish any ass is tance of any kind whatsoever , or to fu r
n ish any add i t ional  informat ion or doc umen tation .  
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NAME 
csh - a shell ( command inte rpre te r )  with C- l i ke syntax 

SYNTAX 
csh [ -cef instvVxX [ arg . . .  

DESCRIPTION 
Csh is a command lang uage in te rpre te r .  I t  beg ins by exec ut
ing commands  from the f i le ' . cshrc ' in  the home direc tory of 
th e invoker . I f  th is is a log in shell , then--It also exe
cutes  commands  f r om the f i le ' . log in ' there . In the norma l 
case , the shell w i ll then beg in re ading command s from the 
te rminal , prompting with ' %  ' .  Proc ess ing of a rgumen ts and 
the use of the shell to process f i les  conta in ing command 
sc r ipts w i ll be descr ibed la te r .  

The shell then repeatedly per forms the following ac tions : a 
line  of command input is read and broken into words . Th is 
sequenc e of word s  is plac ed on the command history lis t and 
then par sed . F inally each command in the cur ren t line is 
exec uted . 

When a log in shell terminate s ,  it  exec utes  command s  from the 
f i le ' . logou t '  in th e use r s  home directory . 

Lexical s truc ture  

The shell  splits  input lines into words  at blank s and tabs  
w ith the  following exceptions . The  charac te r s  ' & ' ' I '  ' ; ' 
' < ' ' > ' ' ( ' ' ) ' form separate word s .  I f  doubled in ' & & ' , 
' I I ' , ' < < ' or ' > > ' these pai r s  form s ing le word s .  These 
par se r me tacharac te r s  may be made par t of other  word s ,  or 
preven ted the i r  spec ial mean ing , by prec ed ing them with ' \ ' . 
A newline prec eded by a ' \ '  i s  equivalent to a blank . 

In  add it ion str ing s enc lo sed in ma tched pa ir s of quota t ions , 
' ' ' ,  ' ' '  or ' " ' ,  form parts of a word ; me tacharac te r s  in 
these str ing s ,  inc lu ding blank s and tabs , do no t form 
separate words . These quota tions have seman tics to be 
desc r ibed subsequen tly . Wi thin pa i r s  of ' '  or ' " ' charac
te r s  a newline  preceded by a ' \ '  g ives a true newline  char
ac te r .  

Wh en th e shell ' s  input is no t a te rmi nal , the cha rac te r ' # '  
introduc es a commen t wh ich con tinues to the end of the input 
line . I t  is preven ted th is spec ial me an ing when preceded by 
' \ '  and in quota tions us ing ' ' ' , ' ' ' , and ' " ' 

Commands 

A s imple command is a sequenc e of wor d s ,  the fir st of wh ich "� 

spec i fies  the command to be exec uted .  A s imple command or a 
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sequence of s imple command s separated by 1 I '  charac te r s  
forms a pipeli ne . The ou tput o f  each command in a pipeline 
is  connec ted to the input of the nex t .  Sequenc es of p ipe
lines  may be separa ted by 1 ;  1 ,  and are then exec uted sequen
tially . A sequenc e of p ipelines may be exec uted withou t 
wa it ing for it  to te rminate by following it  with an 1 & 1 • 
Such a sequence is au toma tically preven ted fr om be ing te r
minated by a hangup s ignal ; the nohup command need no t be 
used . 

Any of the above may be plac ed in 1 ( 1 1 ) 1 to form a s imple 
command (wh ich may be a componen t of a pipeline ,  e tc . ) I t  is 
also poss ible to separate pipelines with 1 I I 1 or 1 & & 1  ind i
c at ing , as  in  the C languag e ,  tha t the second is  to be exe
cuted only if  the f i r st fa i ls or succeeds re spec tively . ( See 
Express ions . )  

Substitut ions 

We now desc r ibe the var iou s transforma t ions the shell pe r
forms on the input in the order  in wh ich they occur . 

History substitutions 

His tory substitut ions c an be used to re introduce sequenc es 
of word s  from prev iou s command s ,  poss ibly per forming mod i f i
c at ions on these words . Thus h istory subst itu tions prov ide 
a genera l i z ation of a redo func t ion .  

H istory substitutions beg in with the charac te r 1 !  1 and may 
beg in anywhere in the input stream if a h is tory substitution 
is  no t alre ady in prog re ss . Th is 1 !  1 may be prec eded by an 
1 \ 1 to preven t its spec ial me aning ; a 1 !  1 is passed 
unchanged when it  is followed by a blank , tab , newline , ' = 1 
or ' ( ' .  His tory subs t itu tions also occur when an input line 
beg ins with ' 1 Th is spec ial abbrev iation will be desc r ibed 
late r .  

Any input line wh ich conta ins h istory substitu t ion is echoed 
on the te rminal before it is exec uted as it cou ld have been 
typed withou t  h istory substitu t ion .  

Command s input from the te rminal wh ich cons is t of one or 
mor e  words  are saved on the his tory lis t ,  the s i z e  of wh ich 
is contr olled by the history var iable . The prev ious command 
is  always re ta ined . Commands  are numbered sequen tially from 
1 .  

For de fin iteness , cons ide r the fo llow ing ou tput from the 
h is tory command : 

2 



CSH ( l S )  

9 wr ite michae l 
10  ex  wr ite . c  
11 cat oldwr ite . c  
1 2  diff  *wr ite . c  

CSH ( l S )  

The commands are shown with the i r  even t number s .  I t  i s  not 
usually necessary to use even t numbe r s ,  but the cur rent 
even t number can be made par t of the prompt by plac ing an 
' ! '  in the prompt str ing . 

Wi th the cur ren t even t 1 3  we can re fer to prev ious  even ts by 
even t number ' ! 11 ' , relatively as  in  ' ! - 2 '  ( re fe r r ing to the 
same even t) , by a pre fix  of a command word as in ' ! d '  for 
even t 1 2  or ' ! w '  for even t 9 ,  or by a str ing conta ined in a 
word  in the command as in ' ! ?mic ? ' also re fe rr ing to even t 
9 .  These forms , w ithou t fu r ther mod if ication , s imply re in
troduc e the words  of the spec if ied even ts , each separa ted by 
a s ingle blank . As a spec ial · case ' ! ! '  re fe r s  to the prev i
ous command ; thus ' ! ! ' a lone is essen tially a redo . The form 
' ! # '  r eferences the cur rent  command ( the  one be ing typed 
in )  • I t  allows a word  to be se lec ted from fu r th er left  in 
the line , to avo id re typing a long name , as in ' ! # : 1 ' . 

To se lec t words  from an even t we can follow the even t 
spec i f ication by a ' · '  and a des ignator for the de s ired 
word s .  The words  of a input line are numbered from 0 ,  the 
f i r st ( usu ally command ) word  be ing O ,  the second word  ( f i r st 
argumen t)  be ing 1 ,  and so on . The bas ic word  de s ig nator s 
are : 

0 f i r st ( command ) word  
n � ' th argumen t 

f i r st arg umen t ,  i . e . ' 1 ' 
$ last  arg umen t  
% wor d ma tch ed by ( immediate ly prec ed ing ) ?s ? se arch 
�-y range of words  
-y abbrev ia te s  ' 0- y '  
* abbreviate s  ' - $ ' , or no th ing if  only 1 word  in even t 
x* abbrev iates ' x- $ ' 
x- l i k e  ' �* '  but-omi tt ing word  ' $ '  

The ' : ' separa t ing the even t spec i f ication from the word 
des ignator can be omi tted if  the argumen t  selec tor beg ins 
with a " , ' $ ' , ' * ' ' - ' or ' % ' . After the opt ional word 
des ignator can be plac ed a sequenc e of mod if ie r s ,  each pre
ceded by a ' : ' . The following mod i f i e r s  are de fined : 

h Remove a tra i ling pathname componen t .  
r Remove a trai ling ' . xxx ' componen t .  
s/!/£/ Subst itute 1 for r 
t Remove all le ad ing pathname componen ts . 
& Repeat the previou s substitu t ion .  
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g 
p 
q 
X 

CSH ( l S )  

Apply th e change globally , pre fix ing the above . 
Pr int the new command but do no t exec ute i t .  
Quote the subst itu ted word s ,  preven ting substitu tions . 
L ike  q ,  but break into words  at blank s ,  tabs , and newlines . 

Unle ss prec eded by a ' g ' the mod i f ication is applied only to 
the f i r st mod if iable word . I n  any case it is an e r ror for 
no wor d to be appli c able . 

The le ft hand s ide  of subst itu t ions are no t regular expres
s ions in the sen se of the ed itor s ,  but rather  str ing s .  Any 
charac te r may be used as the de limi te r in plac e of ' / ' ;  a 
' \ '  quote s the de limi te r  into the 1 and r str ing s .  The 
charac te r ' & ' in the r ight hand s ide is-replaced by the text  
from the le ft . A ' \ '  quote s ' & ' also . A null 1 use s  the 
prev iou s str ing e i ther  from a 1 or from a contextu al sc an 
str ing s in ' ! ?s ? ' . The tra i l1ng delimi te r  in the subst itu
t ion  may be omitted if  a newline follows immediate ly as may 
the trai ling ' ? '  in  a contextual scan .  

A h i s tory re fe renc e may b e  given without an even t spec ifica
t ion ,  e . g .  ' ! $ '  � In  th is c ase the reference is to the pre
v ious command unle ss a prev iou s h istory r e fe renc e occurred  
on the same li ne in  wh ich case th is form repeats the  prev i
ou s re fe renc e .  Thus ' ! ?foo? ! $ '  g ives the f i r st and la st 
argumen ts from the command ma tch ing ' ?foo? ' .  

A spec ial abbrev iation of a h is tory r e fe rence occurs  when 
th e f i r st non-blank charac te r of an input line is a ' ' .  
Th is is equ ivalen t to ' ! : s '  prov id ing a conven ient shor thand 
for substitutions on the text  of the prev iou s line . Thus 
' lblib ' f ixes the spelling of ' l i b ' in  the previous command . 
F inally , a his tory substitution may be surrounded w ith ' { '  
and ' } '  i f  n ec essary to insula te it  from the charac te r s  
wh ich follow . Thus , afte r ' ls -ld �pau l ' we mi ght do 
' ! { l } a '  to do ' ls -ld �pau la ' ,  wh i le ' ! la '  wou ld look for a 
command start ing ' la ' . 

Quotations with ' and • 

The quota tion of str ing s by ' ' '  and ' " ' c an be used to 
preven t all or some of the rema in ing subst itutions . Str ing s 
enc losed in ' ' '  are  preven ted any fu rther  in te rpre ta tion .  
Str ing s enclosed  in ' " ' a re yet var iable and command 
expanded as descr ibed below . 

I n  both case s ,  the result ing text become s ( all  or  part  of)  a 
s ing le word ; only in one spec ial c ase ( see  Command Subs t i t i
t ion below) doe s a " quoted str ing yield parts of mor e  than 
one word ; ' quoted str ing s never  do . 
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Ali as substitut ion 

The shell ma in ta ins  a li s t  of aliase s  wh ich can be esta
blished , displayed and mod i f ied by the al ias and unal ias 
commands .  Afte r a command line is  scanned , it is  par sed 
into d i s t inc t command s and the f i r st word  of e ach command , 
left-to-r ight ,  is chec k ed to see if  it  has an ali as . I f  it  
does , then the text wh ich is  the alias  for that  command is 
reread w i th the his tory mechan ism ava i lable as thoug h that  
command we re the prev iou s input line . Th e re sult ing words  
replace the command and argumen t li s t .  I f  no re fe rence is  
made to the his tory li s t ,  then the argumen t l i s t  is left 
unchang ed .  

Thus i f  the ali a s  for ' ls '  i s  ' ls -1 ' the command ' ls /usr ' 
wou ld map to ' ls -1 /usr ' ,  the argumen t li s t  here be ing 
und is tu rbed .  S imi lar ly if th e al ias  for ' look up ' was ' g rep 
! A /e tc/passwd ' then ' look up bill ' would map to ' g rep bi ll 
/e tc/passwd ' .  

I f  an a l i a s  is found , the word  transforma t ion of the input 
text is pe r formed and the alias ing proc ess beg ins ag ain  on 
the re formed input li ne . Loop ing is preven ted if  the f i r st 
word  of the new text is the same as the old by flagg ing it 
to preven t fur ther  alias ing . Other  loops are de tec ted and 
cau se an error . 

Note that  the mechanism allows aliases to introduc e par se r 
me tasyntax . Thus  we can ' alias  pr int ' p r  \ ! * I lpr ' '  to 
mak e  a command wh ich ££ ' �  its  argumen ts to the line pr inte r .  

Var iable subs t i tution 

The shell ma inta ins  a set of var iable s ,  each of wh ich has as 
value a l i s t  of z e ro or more  word s .  Some of these var iable s 
are se t by the shell or re fe rred to by it . For instanc e ,  
the argv var iable is an imag e of the shell ' s  argumen t li s t ,  
and wor d s  of th is var iable ' s  value are refe rred to in spe
c ia l  ways . 

The values  of var iable s may be displayed and changed by 
us ing the set and unset  command s .  Of the var iable s re fe rred 
to by the shell a number are togg le s ;  the shell doe s no t 
care wha t  the i r  value is , only wh ether  th ey are set  or no t .  
For instanc e ,  the ver bose var iable is a toggle wh ich cau se s  
command input to be echoed . The sett ing o f  th is var iable 
results  f r om the -v command line opt ion . 

Other  opera tions treat var iable s nume r ic ally . The ' @ '  com
mand permi ts nume r ic calc ula tions to be per formed and the 
r e sult ass igned to a var iable . Va r iable values are , how
eve r , always represented as ( zero or more )  str ing s .  For the 
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purpose s o f  nume r ic opera tions , the null str ing is con
s idered to be zero ,  and th e second and subsequen t words  of 
mult iword values are ignored . 

After  the input line is ali ased and par sed , and before  each 
command is executed , var iable substitution is per formed 
keyed by ' $ ' charac te r s .  Th is expans ion can be preven ted by 
prec ed ing the ' $ ' w ith a ' \ '  except  within ' " ' s wh ere it 
always occur s ,  and with in ' ' s wh ere it  never occur s .  
Str ing s  quoted by ' ' '  a re inte rpre ted late r ( see Command 
subs t itut ion below) so ' $ ' subst itu tion doe s no t occur  there 
unti l late r ,  i f  at  all .  A ' $ '  is  passed unchanged if  fol
lowed by a blank , tab , or end-of-l ine . 

I nput/ou tput redirec t ions are recogni zed before var iable 
expan s io n ,  and are var iable expanded separa te ly . Otherw ise , 
the command name and en tire  argument  l i s t  are expanded 
together . I t  is thus poss ible for the f i r st ( command )  word 
to th is po int to gene ra te more  than one word , the f i r st of 
wh ich become s the command name , and the rest  of wh ich become 
arg umen ts . 

Unless enc losed in 1 "  1 or given the 1 : q 1  mod i f i e r  the 
results  of var iable substitution may even tu ally be command 
and f i lename substituted . Wi thin ' " '  a var iable whose value 
cons ists  of mu lt iple words  expand s to a ( por tion of) a s in
g le wor d , with the words of the va r iable s value separa ted by 
blank s .  When the ' : q 1 mod i f ie r  is applied to a subst itution 
the var iable w i ll expand to mu lt iple words with each word 
separated by a blank and quoted to preven t la te r command or 
f i lename subst itution .  

The following me tasequenc es are pr ov ided for in troduc ing 
var iable values into the shell input . Except  as no ted ,  it 
is an e r r or to re fe renc e a var iable wh ich is no t se t .  

$name 
$ { name } 

Are replac ed by the words  of the value of var iable 
name , each separa ted by a blank . Braces insula te name 
f r om following charac te r s  wh ich would otherw ise be part 
of  i t .  Shell var iable s have name s cons is t ing of up to 
2 0  le tte r s ,  dig its , and und e r scor e s .  

I f  name is no t a shell var iable , but i s  se t i n  the env ir on
men�then that value is returned ( but : mod if i e r s  and the 
other  forms g iven below are no t avai lable in th is c ase ) . 

$name [ se lec tor ] 
$ { name [ se lec tor ] }  

May be used to se lec t only some of the words  from the 
value of name . The se lec tor is sub j ec ted to 1 $ ' 
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substitu t ion and may cons is t of a s ing le number or two 
numbers  separa ted by a ' - ' .  The fi r st word of a var i
able s value is numbered ' 1 ' . If the f i r st numbe r  of a 
rang e is omi t ted it  de fau lts to ' 1 ' . I f  the last 
member of a rang e  is omi tted it  de fau lts to ' $ #name ' .  
The se lec tor ' * ' selec ts all word s .  I t  is no t an error 
for a rang e  to be empty if  the second arg umen t is omi t
ted or in  rang e .  

$ #name 
$ { #name } 

$ 0  

Gives  the number  of words  in the var iable . 
use ful for la te r  use in a '  [ se lec tor ] ' .  

Th is  is 

Substitu te s  the name of the f i le from wh ich command 
input is be ing read .  An error occur s i f  the name is 
not known . 

$number  
$ { number }  

Equ ivalent to ' $ argv [ number ]  ' ·  

$*  
Equ ivalen t to ' $ argv [ * ] ' .  

The mod i f i e r s  ' : h ' , ' : t ' , ' : r ' , ' : q '  and ' : x '  may be appl i ed 
to the subst itu tions above as may ' : g h ' , ' : g t ' and ' : g r ' .  
I f  b races ' { '  ' } '  appear in the command form then the mod if
ie r s  must  appear with in the brac es .  The cur rent  implementa
t ion allows only one ' : ' mod i f ier on each ' $ '  expans ion . 

The following substitu tions may no t be mod if ied with ' : ' 
mod i f ie r s .  

$ ?name 
$ { ?name } 

$ ? 0  

$ $  

Subst itute s  the str ing ' 1 '  i f  name is se t ,  ' 0 '  i f  i t  is 
no t .  

Substitutes  ' 1 '  i f  the cur rent  input f i lename is know , 
' 0 ' i f i t  is no t • 

Subst itu te the ( dec imal )  process number  of the ( paren t)  
sh ell . 

Command and fi lename subs titution 

Th e rema in ing subst itu t ions , command and f i lename subst itu
t ion ,  are applied se lec tively to the argumen ts of  b u i lt in 
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command s .  Th is means that por t ions o f  express ions wh ich are 
not evalu ated are no t subjec ted to these expan s ions . For 
command s wh ich are no t inte rnal to the shell , the command 
name is substituted separa te ly from the arg umen t lis t .  Th is 
occurs  very late , afte r input-ou tp�t red irec tion is  per
formed , and in a ch i ld of  the ma in shell . 

Command subst i tution 

Command substitu tion is ind ic ated by a command enc losed in 
' ' '  The ou tput from such a command is norma lly br oken into 
separate words at blank s ,  tabs and newlines , with null words  
be ing discarded , th is text  then replac ing the or ig inal 
str ing .  Wi thin ' " ' s ,  only newlines for ce  new words ;  b lanks 
and tab s  are prese rved . 

I n  any case , the s ing le final newline  doe s no t for ce  a new 
word . No te that it  is thus poss ible for a command subst itu
t ion  to y ie ld only part of a word , even if  the command out
puts a complete line .  

Filename substi tution 

If a wor d  conta ins any of the charac te r s  ' * ' , ' ? ' ,  ' [ ' or 
' { ' or beg ins with the charac te r • - • , then that  word is a 
cand ida te for fi lename substitu t ion , also known as ' g lob
b ing ' . Th is wor d  is then regarded as a patte rn , and 
replaced with an alphabetically sor ted lis t of f i le name s 
wh ich match the patte r n .  In  a l i s t  of word s  spec i fying 
f i lename subst itu t ion it  is an error for no patte rn to match 
an ex i s t ing f i le name , but i t  is no t requ ired for each pat
tern to ma tch . Only the me tacharac te r s  ' * ' , ' ? ' and ' [ ' 
imply patte rn ma tch ing , the charac te r s  , - ,  and ' { ' be ing 
mor e  ak in to abbrev iations . 

In  match ing f i lename s ,  the charac te r ' · '  at  the beg inn ing of 
a fi lename or  immediately following a ' / ' , as we ll as  the 
charac te r ' / '  mu st be ma tch ed explic itly .  The charac te r ' * '  
matches any str ing of cha rac te r s ,  including the nu ll str ing .  
The characte r ' ? ' ma tches any s ing le charac te r .  The 
sequence ' [  . • .  ] '  ma tches any one of the charac te r s  enc losed . 
Wi th in ' [  . • .  ] ' ,  a pai r  of charac te r s  separa ted by ' - ' 
matches any characte r  lex ic ally between the two . 

The characte r  • - • at  the beg inn ing of a fi lename is used to 
re fe r to home di rec tor ie s .  Stand ing alone , i . e . • - • i t  
expands to the invok e r s  home direc tory a s  re flec ted i n  the 
valu e of the var iable home . Wh en followed by a name cons is t
ing of le tte r s ,  digits  and ' - ' characte r s  th e shell searches 
for a use r with that name and subst itu tes  their  home d irec
tory ; thus ' � ken ' might expand to ' /usr /ken ' and 
' � ken/chmach ' to ' /usr /ken/chmach ' .  I f  th e cha rac te r , - ,  is  
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followed by a character other than a le tte r or ' / '  or 
appea r s  no t at the beg inn ing of a word , it is left  und is 
tu rbed . 

The me tano ta t ion  ' a { b , c , d } e '  is  a shor thand for ' abe ac e 
ade ' . Le ft to r ight order  is pre se rved , with re sults of 
matches be ing sor ted separate ly at a low level to pre se rve 
th is orde r . Th is construct may be nested . Thus 
• -source/s l/ { oldls , ls } . c '  expand s to ' /usr /sourc e/s l/oldls . c  
jusr/source/sl/ls . c '  whether or no t these f i les  ex is t 
withou t  any chance of error i f  the home di rec tory for 
' sou rce ' is ' /usr/source ' .  S imi lar ly 1 • •  / { memo , * box } ' might 
expand to ' • .  /memo . .  /box . •  /mbox ' .  (No te that ' memo ' was 
no t sor ted with the results  of match ing ' *box ' . )  As a spe
c ia l  c ase ' { ' ,  ' } '  and ' { } '  are passed und is turbed . 

Input/output 

The standard input and standard ou tp ut of a command may be 
redirected with the following syntax : 

< name 
Open f i le name (wh ich is f i r st var iable , command and 
f i lename expanded ) as the standard input . 

<<  wor d 
Read the shell input up to a li ne  wh ich is iden tic al to 
word .  Word  is no t sub j ec ted to var iable , f i lename or 
command subst i tu t ion , and each input line  is compared 
to word  before  any subst itu t ions are done on th is input 
l ine:--unless a quot ing ' \ ' , ' " ' , ' ' '  or ' ' '  appears  in 
word  var iable and command substitution  is per formed on 
the in te rven ing l ines , allowing ' \ '  to quote ' $ ' , ' \ ' 
and ' ' '  Command s  wh ich are substituted have all 
blank s ,  tabs , and newli nes prese rved , except  for the 
f inal newline wh ich is dropped . The re sultant text is 
plac ed in an ano nymou s tempor ary f i le wh ich is g iven to 
the command as standa rd input . 

> name 
> !  name 
> &  name 
> & !  name 

Th e f i le name is used as standard ou tput . I f  the f i le 
does  no t ex ist  then it is c re ated ; i f  the f i le exis ts , 
its  is trunc ated , its prev ious c ontents be ing los t .  

I f  the var iable noclobber i s  se t ,  then the f i le mu st  
no t ex ist  or be a charac te r spec ial f i le ( e . g .  a te rmi
nal or ' /devjnu ll ' )  or  an  error results . Th is helps 
preven t acc idental destruc t ion  of f i le s .  In  th is c ase 
the ' ! ' forms c an be used and suppress th is chec k .  
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T h e  forms involv ing ' & ' r ou te the diagno s t ic ou tput 
into the spec i f ied fi le as we ll as the standa rd output .  
Name is  expanded in the same way as ' < ' i nput f i lename s 
are . 

>>  name 
> > &  name 
> > ! name 
> > & ! name 

uses  f i le name as standard ou tp ut li ke  ' > ' but plac es 
ou tput at�e end of the f i le .  I f  the var iable 
noclobber is se t ,  then it is an error for the f i le no t 
to ex i s t  unless one of the ' ! '  forms is g iven . Other
wise s imi lar to ' > ' . 

I f  a command is run detached ( followed by ' & ' ) then the 
defau lt standard input for the command is th e empty f i le 
' ldevlnull ' .  Otherw ise  the command receives the env ironmen t  
i n  wh ich the shell was invoked as mod i f ied by the input
ou tput parame te r s  and the pre senc e of the command in a pipe
l i n e .  Thu s ,  unl i k e  some prev ious shells , command s run from 
a f i le of sh ell command s have no access to the text of the 
commands  by default ; rather they rec eive the or ig inal stan
dard  input of the shell . The ' < < ' mechanism should be used 
to pre sent  inline  da ta . Th is permi ts  shell command sc r ipts 
to funct ion as componen ts of pipelines  and allows the shell 
to block read its input.  

Diag nost ic ou tput  may be di rected thr ough a pipe with the 
standa rd ou tput . Simply use the form ' I & ' rather  than j ust 
, I , • 

Express ions 

A number of the bu i lt in command s ( to be desc r ibed subse
quen tly ) tak e express ions , in wh ich th e ope rato r s  are s imi
lar to those of C, with the same prec edenc e .  These expres
s io ns appear in the @ ,  exi t , i f ,  and while  command s .  The 
following operator s are ava i lable : 

I % 
I I  & &  I 

( 
& 1 = < =  >= < > < <  > >  + * 

He re the prec edence inc re ase s to the r ight ,  ' == ' and ' ! = ' , 
' < = ' ' >= ' ' < ' and ' > ' , ' < < ' and ' > > ' , ' + ' and ' - ' , ' * '  ' I ' 
and ' % '  be ing , in group s ,  at the same level . The ' == ' and ' ! = ' operator s compare th eir  argumen ts as str ing s ,  all o th
e r s  opera te on numbe r s .  Str ing s wh ich beg in with ' 0 '  a re 
cons idered octal numbe r s .  Null or mi s s ing argumen ts are 
cons idered ' 0 ' . The result of all expre ss ions are str ing s ,  
wh ich repre sen t dec ima l numbe r s .  I t  i s  impor tant to no te 
that no two componen ts of an express ion  can appear in the 
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same wor d ;  except  when adj ac en t  to componen ts o f  express ions 
wh ich are syntac t ic ally s ignificant  to the par se r  ( ' & ' ' I ' 
' < ' ' > ' ' ( '  ' )  ' )  they should be surrounded by spac es .  

Also avai lable in express ions as pr imi t ive operand s  are com
mand exec utions enc losed in ' { ' and ' } '  and fi le enqu i r ies 
of the form ' - 1  name ' where 1 is one of : 

r read access 
w wr ite access 
x exec ute access 
e ex is tence 
o ownersh ip 
z zero  s ize  
f pla in f i le 
d direc tory 

The spec i f ied name is command and fi lename expanded and then 
tested to see i f  it  has the spec i f ied r e la t ionsh ip to the 
real  u se r .  I f  the f i le does no t ex is t or is inaccess ible 
then all enqu i r ies re tu rn  false , i . e .  ' 0 ' . Command exec u
tions succeed , return ing tru e ,  i . e . ' 1 ' ,  if the command 
ex its with status 0 ,  otherw ise they fa i l ,  r e turning false , 
i . e . ' 0 ' . I f  mor e  de ta i led status  informa t ion is  required 
then the command should be exec uted ou ts ide of an expre ss ion 
and the var iable status examined . 

Control flow 

The shell conta ins a number of command s wh ich can be used to 
reg ulate the flow of contr ol in command f i les  ( shell 
scr ipts ) and ( in limi ted but use ful ways )  from te rminal 
input .  These commands  all opera te by for c ing the shell to 
re re ad or s k ip in its input and , due to the implementa t ion ,  
restr ic t the plac emen t  of some of  the command s .  

The foreach , swi tch , and while  statemen ts , a s  we ll as  the 
i f-then-else form of the if statement requ i re that the maj or 
keywords appear in a s ing le s imple command on an input line  
as shown below . 

I f  the shell ' s  input is no t seekable , the shell buff e r s  up 
input whenever a loop is be ing re ad and per forms seeks  in 
th is inte rnal buff e r  to accomplish the re re ad ing implied by 
the loop . (To the extent that th is allows , bac kwa rd goto ' s  
w i ll succeed on non-seekable inputs . )  

Built in commands 

Bu i lt in commands  are exec uted with in the shell . I f  a bui l
t in command occur s as any componen t of a pipeline  except  the 
last then it is exec uted in a subshell . 

11  



CSH ( l S }  CSH ( l S }  

alias 
alias name 
alias name wordlist  

Th e f i r st form pr ints all aliase s .  The second form 
pr ints the alias  for name . The final form a ss igns the 
spec i f ied wordlist  as the ali as  of name ; wordlist  is 
command and fi lename subst ituted . Name is no t allowed 
to be al ias or unalias 

alloc 
Shows the amount of dynamic core in use , br oken down 
in to used and free cor e , and addre ss of the last loc a
tion in the heap . With an argumen t shows each used and 
free  block on the in te rnal dynamic memory chain ind i
c ating its addre ss , s iz e ,  and wh ether it  is used or 
free . Th is is a debugg ing command and may no t wor k  in 
produc t ion ve r s ions of the shell ; it requ ires  a mod i
f ied ver s ion of the sys tem memory alloc ator . 

break 
Cau ses exec ution to re sume afte r the end of the neare st 
enclos ing for all  or whi le . Th e rema in ing command s  on 
the cur ren t line are exec uted . Mu lt i-level bre aks  are 
thus poss ible by wr it ing th em all  on one line . 

breaksw 
Cau se s a bre ak from a swi tch , r e suming afte r the endsw . 

case label : 
A label  in a switch sta temen t  as d isc ussed below . 

cd 
cd name 
chd i r  
chd i r  name 

Chang e the shells wor k ing d irectory to direc tory name . 
I f  no argument is g iven th en change to the home direC
tory of the use r .  

I f  name is no t found as a subd irectory  of the cur ren t d irec
tory ( and doe s no t beg in with ' / ' , ' . / ' , or ' • •  / ' } ,  then 
each componen t of th e var iable cdpath is ch ecked to see i f  
it  has a subd irectory name . Finally , i f  a l l  else fa i ls but 
name is a shell var iable whose value beg ins with ' / ' , then 
th is  is tr ied to see if it is a directory . 

continue 
Continue exec ution of the nearest  enc los ing whi le  or 
foreach . The re st of the commands  on the cur rent  line 
are exec uted . 
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default : 
Labels the de fault c ase in a switch s tatemen t .  
defau lt should come afte r all case labels . 

The 

echo wordlist  
The spec i f ied word s  a re  wr itten to the shells standard 
ou tput .  A ' \c '  c auses  the echo to complete without 
pr in ting a newline , ak in to the ' \c '  in nroff ( lT ) . A 
' \n '  in wordlist  cau ses  a newline to be pr inted . Oth
erw ise  the 'words are echoed , separa ted by spac e s .  

else 
end 
end if  
endsw 

See the desc r iption of the foreach , i f , switch , and 
while  statements below . 

exec command 

exit  

The spec i f ied command is  exec uted in plac e of the 
current  shell . 

exi t  ( expr ) 
The shell 
var iable 
f ied expr 

exits  e ither with the value of the status 
( f i r st form) or with the value of the spec i
( second form) • 

foreach name (wordli s t )  

end 
The var iable name is success ively se t to each membe r  of 
word l i s t  and the sequenc e o f  command s betwe en th is com
mand and the ma tch ing end are exec uted . (Both foreach 
and end must appear alone on separate lines . ) 

The bu i lt in command cont inue may be used to continue 
the loop prema turely and the bu i lt in command break  to 
terminate it prema turely .  Wh en th is command is read 
f r om the te rminal , the loop is re ad up onc e prompt ing 
with ' ? ' before any statements in the loop are exe
cuted . I f  you make  a mis take typing in a loop at the 
terminal you can rub it  ou t .  

glob word l i s t  
Like  echo b u t  no ' \ '  e sc apes are recognized and word s  
a r e  delimi ted by nu ll charac te r s  in  the ou tput . Use ful 
for prog rams wh ich wish to use the shell to f i lename 
expand a l i s t  of words .  

goto word  
The spec i f ied word is f i lename and command expanded to 
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y i e ld a str ing o f  the form ' label ' .  The shell rewinds 
its input as much as poss ible and searches for a line 
of the form ' label : '  poss ibly prec eded by blank s or 
tab s .  Exec ution continues afte r the spec i f ied line . 

history 
Displays the his tory even t li s t .  

i f  ( expr ) command 
If  the spec i f ied express ion evalu ate s true , then the 
s ing le command with arguments  is exec uted . Var iable 
subs t i tu t ion on command happens ear ly ,  at the same t ime 
i t  doe s for the re st of the if  command . Command must  
be  a s imple command , no t a pipeline , a command lis t ,  or 
a parenthes i z ed command lis t .  Input/output red irec tion 
occur s even if  expr is false , when command is  not exe
cuted ( th is is a bug ) . 

if  ( expr ) then 

else if ( expr 2 )  then 

else 

end i f  

log in  

If  the  spec i f ied expr is true then the command s  to the 
f i r st  else are exec uted ; else if expr 2 is true then the 
command s to the second else are exec uted , etc . Any 
number of else- i f  pair s are poss ible ; only one end i f  is 
needed . The else part  is li kewise opt iona l .  (The 
wor ds  else and end i f  must appear at the beg inning of 
input  lines ; the if must appear alone on its input line 
or afte r an else . -) -

Te rminate a log in shell , replac ing it  with an instanc e  
of  /bin/log in.  Th is i s  one way to log off , inc luded for 
compatib i li ty with /bin/sh . 

logout 
Te rminate a log in shell . 
ignoreeof is se t .  

Espec ially useful if  

nice 
n ice +number  
nice command 
nice +number command 

The f i r st form se ts 
second form sets 
f inal  two forms run 
re spec tively . Th e 
niceness by us ing 

the nice for th is shell to 4 .  The 
the -niCe to the given numbe r .  Th e 
command at pr ior ity 4 and numbe r 

supe r-use r may spec i fy negative 
' n ice  -number  • • • ' .  Command is 
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always exec uted in a sub-shell , and the restr ic tions 
plac e on commands  in s imple if sta temen ts apply . 

nohup 
nohup command 

Th e f i r st form can be used in shell sc r ipts to cau se 
hangups to be ignored for the rema inder  of the sc r ipt . 
The second form c auses the spec i f ied command to be run 
with hangup s ignored . On the Compute r  Cen te r systems 
at UC Berkeley , th is also submi ts the proc ess . Unless 
the shell is runn ing de tached , nohup has no e ffec t .  
Al l pr ocesses detached with " & "  are au toma tic ally 
nohup ' ed .  ( Thus , nohup is no t re ally needed . )  

onintr 
onintr 
onintr label 

Control the ac tion of the · shell on inte r rupts . The 
f i r st form restore s  the default ac t ion of the shell on  
interrupts wh ich is  to te rminate shell sc r ipts or  to 
return  to the terminal command input level .  The second 
form ' onintr - '  c au ses  all inte r r upts  to be ignored . 
The f inal form cau ses th e sh ell to exec ute a ' goto 
label ' when an inte r r upt  is rec eived or a ch i ld process 
terminate s bec au se it was inte r rup ted . 

In  any case , i f  the shell is runn ing 
inte r rupts are being ignored , all forms 
no me an ing and inte rrupts continue to be 
shell and all invok ed commands .  

de tach ed and 
of on intr have 
ig nored by th e 

r ehash 
Cau ses th e internal hash table of the contents of the 
d irector ie s in th e path var iable to be recomputed . 
Th is is needed if  new commands are added to di rec tor ies  
in the path  wh i le you are  logged in . Th is shou ld only 
be necessary if  you add commands to one of your own 
d irector ie s ,  or if  a systems prog ramme r changes the 
contents of one of th e system d irector ies .  

repeat count command 

s e t  

The spec i f ied command wh ich i s  subject  to the same res
t r i c t ions as th e command in th e one line i f  sta temen t 
above , is exec uted count t ime s .  I/0 red irec tions 
occur s exac tly onc e ,  even if  count is 0 .  

set name 
set name=word  
set name [ index ] =word 
set name= (wordli s t )  

The fir st form o f  the command shows th e valu e o f  all 

1 5  



CSH ( l S )  CSH ( l S )  

shell var iable s .  Va r iable s wh ich have other  than a 
s ing le word  as value pr int as a paren thesized word 
li s t .  Th e second form se ts name to the nu ll str ing . 
The th ird form sets name to th e s ing le word . The fourth 
form sets the index�componen t of name to word ; th is 
CQ�ponen t must alre ady-ex is t .  Th e final form se ts name 
to - th e l ist  of words in wordli s t .  In  all case s the 
value is command and fi lename expanded . 

These argumen ts may be repeated to set mult iple values 
in a s ingle set command . No te however , that var iable 
expans ion happen s for all argumen ts be for e any sett ing 
occur s .  

setenv name valu e 

shift  

(Ve r s ion 7 systems only . ) Sets the value of env ir onmen t  
var iable name to be val ue , a s ing le str ing .  Use ful 
env i ronmen t  var iable s are ' TERM ' the type of your te r
minal and ' SHELL ' the shell you are us ing . 

sh ift  var iable 
Th e member s of argv are sh i fted to the le f t ,  disc ard ing 
argv [!J . I t  is an error for argv no t to be set or to 
have le ss than one word as valu e .  The second form per
forms the same fu nc tion on the spec i f ied var iable . 

source name 
The shell reads commands from name . Source command s may 
be nested ; i f  they are nested too deeply the shell may 
run  ou t of f i le desc r iptor s .  An error in a source at 
any level te rminates all nested source commands .  Input 
dur ing source command s is never plac ed on the history 
l i s t . 

switch ( str ing ) 
case strl : 

breaksw 

default : 

breaksw 
endsw 

Each case label is success ively ma tch ed , ag ainst the 
spec i f ied str ing wh ich is f i r st command and f i lename 
expanded . Th e f i le me tacharacte r s  ' * ' , ' ? ' and ' [  • • • ] '  
may be used in the case labels , wh ich are var iable 
expanded . I f  none of the labels ma tch before  a 
' de fau lt ' label is found , then th e exec ution beg ins  
afte r the defau lt label . Each case label and the 
defau lt label mu st appear at the beg inn ing of a lin e .  
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The command brea ksw cau ses  exec ution to continue afte r 
the endsw . Oth erw ise control may fall  th rough case 
labels and defau lt labels as in C. I f  no label ma tches 
and there is no de fau lt , exec ution continues afte r the 
endsw . 

t ime command 
Wi th no argumen t ,  a summa ry of t ime used by th is shell 
and its  ch i ld ren is pr inted .  If  argumen ts are given 
the spec i f ied s imple command is t imed and a t ime sum
mary as de sc r ibed under  the time var iable is pr in ted . 
I f  nec essa ry , an extra shell is cre ated to pr int the 
t ime statis t ic when th e command comple te s .  

umask  
umask  value 

The f i le cre ation ma sk is d isplayed ( f i r st form)  or set 
to the spec i f ied value ( second form) . Th e mask is 
g iven in oc ta l .  Common valu es for the ma sk a re 0 0 2  
g iv ing all access to the group and r e ad and exec ute 
access to others  or 0 22 g iv ing all access except  no 
wr ite access for use r s  in the group or oth e r s .  

unali as patte rn 
All ali ase s  whose 
d isc arded . Thus 
* ' I t is no t an 

names ma tch the spec i f ied patte rn are 
all aliases are removed by ' unali a s  

error for no th ing to b e  unal iased . 

unhash 
Use of the in te rnal hash table to speed loc at ion of 
executed prog rams is disabled .  

unset patte rn 

wai t  

All var iable s whose name s match th e spec if ied patte rn 
a re removed . Thus all var iable s are removed by ' unse t 
* ' ; th is has no tic eably d i s taste ful  s ide-e ffec ts . I t  
is  not an error for noth ing to be unset .  

Al l ch i ld proc esses are wa ited for . I t  the sh ell is 
inte rac t ive , then an in terrupt  can disrup t  the wa it , at 
wh ich t ime the sh ell pr ints name s and pr ocess numbe r s  
of  all ch i ldren k nown to b e  ou ts tand ing . 

whi le ( expr ) 

end 
Wh i le the spec i f ied express ion evalu ate s non-zero ,  the 
commands between the while and the ma tch ing end are 
evalu ated . Break and continue may be used to te rminate �. 

or continue the loop premature ly .  (The  whi le and end 
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mu st appear alone o n  their  inp ut lines . ) Prompting 
occur s here the fir st t ime th rough the loop as for the 
for each statement if th e input is a te rminal . 

@ name = expr 
@ name [ index ] = expr 

The fir st form pr ints th e values of all the shell var i
able s .  The second form se ts th e spec if ied name to the 
value of expr . I f  the express ion conta ins ' <-,-, --, > , , ' & '  
or ' I '  then at le ast th is part of the expr e ss ion mu st 
be placed with in ' ( ' ' )  ' .  The th ird form ass ig ns the 
value of expr to the index ' th argument of name . Both 
name and its  index ' th componen�must already exiSt . 

The operator s ' *= ' , ' += ' , etc are ava i lable as in c .  
The space separat ing the name from the ass ignmen t 
operator is optiona l .  Spac es are , however , mandatory 
in separa ting componen ts of expr wh ich wou ld otherw ise 
be s ing le wor d s .  

Spec ial postfix ' ++ '  and ' -- ' ope rator s inc rement  and 
dec remen t name respec t ively , i . e . ' @  i++ ' . 

Pre-def ined var i ables 

The fol lowing var iable s have spec ial me an ing to the shell . 
Of th ese , argv , child , home , . path , prompt , shell and s tatus 
are  always se t by the sh ell . Except for child and s tatus 
th is se tt ing occur s only at init ia li za tion ; these var iable s 
w i ll no t then be mod i f ied unle ss th is is done expli c i tly by 
th e use r . 

The shell copie s  th e env ir onmen t var iable PATH i n to the 
var iable path , and cop ies  th e value back  in to the env ir on
men t wh enever path is se t .  Thus is is no t nec essary to 
wor ry abou t its  se tt ing other than in the f i le . cshrc  as 
infe r ior csh pr ocesses  will impor t the de fin i t ion of path 
from the env ir onmen t .  

argv 

cdpath 

chi ld 

Se t to the argumen ts to th e shell , it  is 
th is var iable th at pos it ional parame te r s  
substitu te d ,  i . e . ' $ 1 '  is replaced 
' $argv [ l ] ' ,  etc .  

from 
are 

by 

Gives a l ist  of alte rnate direc tor ies  
searched to find subdirec tor ie s in chd i r  com
mand s .  

Th e process number pr inted when the la st com
mand wa s for ked with ' & ' . Th is var iable is 
unset  when th is process te rminate s .  
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echo 

histchar s 

history 

home 

ignoreeof 

mail  

noclobber 
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Se t when the -x command line opt ion  is g iven . 
Causes  each command and its arguments to be 
echoed j u st before it  is exec uted . For non
bu i lt in commands  all expans ions occur  before 
echoing . Bu i lt in command s are echoed befor e 
command and fi lename substitu t io n ,  s ince 
these subst itu tions are then done se lec
t ively . 

Can be ass igned a two characte r str ing . The 
f i r st characte r  is u sed as a h istory charac
te r in plac e of  " ! " ,  the second cha rac te r  is 
used in plac e of th e " A " subst itu t ion mechan
ism.  For example , " s e t  histchar s=" , ; " "  w i ll 
c au se the history characte r s  to be comma and 
semicolon .  

Can be given a nume r ic value to control the 
s iz e  of the history l is t .  Any command wh ich 
has been re fe renc ed in th is many even ts will 
no t be disc arded . Too large values of his
iQ£y may run the shell out  of memory . The 
IaSt exec uted command is always saved on  the 
h i s tory l i s t .  

Th e home direc tory o f  th e invoker , in it ial
i zed from the env ir onment .  The f i lename 
expans ion  of • - •  refe r s  to th is var iable . 

If  se t the shell ig nores  end-o f- f i le f rom 
input dev ices wh ich are te rminals . Th is 
preven ts shells from acc iden tally be ing 
k i lled by control-D ' s .  

The f i les  where the sh ell chec k s  for ma i l .  
Th is is done afte r each command comple tion 
wh ich will r e sult  in a promp t ,  i f  a spec if ied 
inte rval has elapsed . The shell says ' You  
have new ma i l . ' if  the f i le ex is ts with an 
access t ime no t g reate r  than its mod i fy time .  

I f  th e fir st word of  the value of mai l  is 
nume r ic it  spec i f ies  a di ffe ren t ma i l  check
ing in te rval , in  second s ,  than the de fau lt , 
wh ich is 10  minute s .  

I f  mu lt iple ma i l  f i le s  are spec i f ied , then 
the shell says ' New ma i l  in name ' when there 
is  ma i l  in the f i le name . 

As desc r ibed in the sec t ion  on Input/output , 
restr ic tions are plac ed on ou tput redirec t ion 
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noglob 

nonomatch 

path 

prompt 

shell 

status 

to insure that f i le s  
destroyed , and that 
to ex is ting f i le s .  
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are no t acc identally 
' > > '  red irec tions re fe r 

If  se t ,  f i lename expans ion is inh ib ited . 
Th is is most use ful in shell scr ipts wh ich 
are no t dealing with fi lename s ,  or afte r a 
l i s t  of fi lenames has been ob ta ined and 
further  expans ions are no t des irable . 

If  se t ,  i t  is no t an error for a f i lename 
expansion to no t ma tch any ex ist ing f i le s ; 
rather  the pr imi t ive patte rn is re tur ned . I t  
is  still an error for th e pr imi t ive patte rn  
to be malformed , i . e . ' echo [ '  s t i ll g ives  
an  error . 

Each word of th e path var iable spec i f i e s  a 
d irec tory in wh ich commands are to be sought 
for exec ution .  A null word spec ifies  th e 
cur rent  direc tory . I f  th ere is no path var i
able then only full path name s will exec ute . 
The usual search path is ' . ' ,  ' /bin ' and 
' /usr/b in ' ,  but th is may vary from system to 
system . For the super-use r the de fau lt 
se arch path is ' /e tc ' , ' /b in ' and ' /usr/bin ' .  
A shell wh ich is g iven neither the -c nor the 
- t  op tion will  normally hash the contents of 
the direc tor ies  in  the path var iable afte r 
read ing . cshr c ,  and each t ime the path var i
able is re se t .  If new command s are added to 
th ese director ies wh i le the shell is ac tive , 
i t  may be nec essary to g ive  the rehash or the 
commands may no t be found . 

Th e str ing wh ich is pr inted before each com
mand is read from an inte rac tive te rmi nal 
input .  If  a ' ! ' appears  in the str ing it 
w i ll be replac ed by the cur rent even t numbe r  
unle ss a prec ed ing 1 \ 1 is  g iven . De fau lt is 
1 % 1 , or ' #  1 for the super-use r .  

Th e f i le in wh ich th e shell r e s ides . Th is is 
used in for k ing shells to in te rpret  f i le s  
wh ich have exec ute bits  se t ,  but wh ich are 
no t exec utable by the system . ( See  the 
descr ipt ion of Non-builtin  Command Execut ion 
below . ) I n i t iali z ed to th e ( system-dependen t) 
home of the sh ell . 

Th e status  retur ned by th e last command . I f  
i t  te rminated abnormally , then 0 20 0  i s  added 
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time 

verbose 
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to the statu s .  Bui lt in command s  wh ich fa i l  
return  ex it  status ' 1 ' , all o ther  bu i lt in 
commands  se t status ' 0 ' . 

Controls au toma tic timing of command s .  I f  
se t ,  then any command wh ich tak es mor e  than 
th is many cpu second s will  c au se a line giv
ing use r ,  system , and r e al t ime s and a utili
z&tion percen tage wh ich is  the ra t io of user  
plus system time s  to real t ime to be pr inted 
wh en it te rminate s .  

Se t by the -v command line option , causes  the 
words  of each command to be pr inted afte r 
h is tory substitu tion . 

Non-builtin command execution 

When a command to be exec uted is found to not be a bui lt in 
command the shell attempts to exec ute the command via 
exec ( 2 ) . Each word in th e var iable path name s a d irec tory 
f r om wh ich the shell w i ll attempt to exec ute the command . 
I f  i t  is  g iven neither a -c nor a -t  opt ion , the shell will 
hash the names in these director ies into an in te rnal table 
so that it  will only try an exec in a direc tory if there is 
a poss ibil ity that the command r e s ides there . Th is g r e atly 
speeds command loc at ion when a large number of director ie s 
are pre sen t in  the se arch path . I f  th is mechanism has been 
turned off  ( via  unhash) , or if  the shell was g iven a -c or 
- t  argumen t ,  and in any case for each direc tory componen t of 
path wh ich does no t beg in with a "/" , the shell conc atenate s  
with the g iven command name to form a path name o f  a f i le 
wh ich it  then attempts to exec ute . 

Paren thes i z ed commands  a re always exec uted in a subsh ell . 
Thus  ' ( cd ; pwd ) ; pwd ' pr in ts th e home d i rectory ; leav ing 
you where you we re ( pr inting th is after the home d irec to ry ) , 
wh i le ' cd ; pwd ' le aves you in the home direc tor y .  
Parenth e s i z ed commands  are mo s t  often used to preven t chd i r  
f r om a ffec ting the cur ren t sh ell . 

I f  the f i le has exec ute permiss ions but is no t an exec utable 
b inary to the system , then it  is  assumed to be a f i le con
ta in ing shell command s  an a new shell is spawn ed to read i t .  

I f  there i s  an alias  for shell then the words  o f  the alias  
w i ll be  prepended to the argumen t li s t  to form the shell 
command . The f i r st word of the alias should be the full 
path name of the shell ( e . g .  ' $shell ' ) . No te that th is is  a 
spec ial , late occur r ing ,  case of al ias subst itution ,  and 
only allows words  to be prepended to the argumen t lis t �� 
withou t mod i f i c atio n .  
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Argument l i s t  processing 

If  argumen t 0 to the shell is ' - ' then th is is a log in 
shell . The flag argumen ts are inte rpreted as follows : 

-c Commands  are re ad from the ( s ing le ) following argumen t 
wh ich must  be presen t .  Any rema in ing a rgumen ts are 
placed in argv . 

-e The shell ex its  if  any invok ed command te rminate s  
abnormally or yields a non-zero  ex it  statu s .  

-f The shell w i ll sta r t  faster , bec au se i t  will neither 
se arch for nor exec ute command s f r om the f i le ' . cshrc ' 
in  the invoke r s  home d irectory . 

- i  Th e shell is inte ractive and prompts for its  top-level 
input ,  even if  it  appears  to no t be a te rminal . Shells 
are inte rac tive without th is opt ion if  the i r  inputs and 
ou tputs are terminals . 

-n Commands  are par sed , but not exec uted . Th is may a id in 
syntac tic  chec k ing of shell scr ipts . 

-s Command input is taken fr om the standard input . 

-t  A s ingle line of input is read and executed . A ' \ '  may 
be used to escape the newline  at th e end of  th is line  
and continue onto ano ther  lin e .  

-v Cau ses  the ver bose var iable to be se t ,  with the effec t 
that command input is echoed afte r h is tory sub stitu
t ion . 

- x  Cau ses  the echo var iable to be se t ,  so that commands  
a re echoed immed iate ly before exec ut ion .  

-V Cau se s the ver bose var iable to be se t even before 
' .  csh rc ' is  exec uted . 

-X Is to - x  as -v is to -v . 

After  process ing of flag argumen ts i f  argumen ts rema in but 
none of th e -c , - i , -s , or -t opt ions was g iven the f i r st 
argumen t is  tak en as the name of a f i le of command s to be 
exec uted . The shell opens th is f i le ,  and saves its  name for 
poss ible resubstitu t ion by ' $ 0 ' . S i nc e  many systems use 
e i ther  the standard ver s ion 6 or ver s ion 7 shells whose 
shell scr ipts are no t compatible with th is shell , the sh ell 
w i ll exec ute such a ' s tanda rd ' shell if the f i r st charac te r 
of  a scr ipt is no t a ' # ' , i . e . i f  th e scr ipt does no t sta r t  
with a commen t .  Rema in ing argumen ts in it iali ze  the var iable 
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argv . 

S ignal handli ng 

The shell norma lly ignores  qui t  s ignals . The inte r r upt and 
qui t  s ignals are ignored for an invoked command if  the com
mand is followed by ' & ' ; otherw ise the s ignals have the 
values wh ich the shell inher ited from its  parent .  The 
shells handling of inte r r upts c an be controlled by on intr . 
Log in shells c atch the terminate s ignal ; o therwise  th 1s  s lg
nal is passed on to ch i ldren from th e state in the shell ' s  
paren t .  In  no case are inte r rupts allowed when a log in 
shell is reading the f i le ' . logou t ' . 

FILES 
-; . cshrc Re ad at beg inn ing of execution by each shell . 

Re ad by log in shell , afte r ' . cshrc ' at  log in . 
Re ad by log in �hell , at  logou t .  

-; . log in 
-; . logou t 
/b in/sh 
/tmp/sh *  
/dev/null 
/e tc/passwd 

Shell for scr ipts no t sta rt ing with a ' # ' . 
Tempor a ry f i le for ' < < ' .  
Source  of empty f i le .  
Source  of home director ies  for • -name ' .  

LIMITATIONS 
Words  c an be no longer  than 5 1 2 charac te r s .  The number of 
charac te r s  in an argumen t var ies  from system to system . 
Ear ly ver s ion 6 sys tems typic ally have 5 1 2  charac te r limits 
wh i le la te r ver s ion 6 and ver s ion 7 systems have  5 1 20 char
ac te r limi t s .  The number  of argumen ts to a command wh ich 
involves  f i lename expans ion is limi ted to l/6 ' th the numbe r  
of  charac te r s  allowed i n  an arg umen t li s t .  Also command 
subst itutions may substitute no more charac te r s  than are 
allowed in an argumen t li s t .  

To detec t loop ing ,  the shell r e str icts th e number o f  al ias 
substit itutions on a s ingle line to 2 0 . 

SEE ALSO 
access ( 2 ) , exec ( 2 ) , for k ( 2 ) , pipe ( 2 ) , s ignal ( 2 ) , umask ( 2 ) , 
wa it ( 2 ) , a . ou t ( 5 ) , env iron ( 5 ) , 

CREDIT 

NOTES 

Th is u t i li ty was developed at th e Un ive r s ity of Cali for nia  
at Berkeley and is  used with permi s s ion .  

Control structu re should be  par sed rather  than be ing r ecog
n i z ed as built- in command s .  Th is would allow control com
mand s to be plac ed anywhere , to be comb ined with ' I ' , and to 
be used with ' & ' and ' ; ' me tasyntax . 
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Command s with in loops , prompted for b y  ' ? ' , are no t plac ed 
in th e history lis t .  

I t  shou ld be poss ible to use the ' : '  mod i f i e r s  on the ou tput 
of command substitu tions . All and mor e  than one ' : '  mod if
ier  should be allowed on ' $ '  subst itu tions . 

Some commands  should no t touch status or it  may be so tran
s ien t as to be almost u se le ss . Or ing in 0 20 0  to status on 
abnorma l termination is a kludg e .  

In  order  to 
ver s ion 6 
f i le s  oth e r  
d iagnostic  
and th e new 
may be held 

be able to recover  from fai ling e xec  command s on 
systems , the new command inh e r its  severa l open 
than th e normal standard input and ou tput and 
output . If  the input and ou tput are redirected 
command doe s no t close these fi le s ,  some f i les  
open unnec essa r i ly .  

There are a number o f  bug s assoc iated with the 
impor ting/expor t ing of the PATH . For example , director ies 
in the path us ing the - syntax are no t expanded in the PATH . 
Unu su al path s ,  such as ( ) , can cau se csh to cor e dump . 

Th is ver s ion of csh does no t suppor t or use the proc ess con
trol featu res  of the 4 th Ber keley Dis tr ibution . I t  conta ins 
a numbe r  of known bugs  wh ich have been fixed in th e pr oc ess 
contr ol v e r s io n .  Th is ver s ion is not suppor ted . 
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N�E 
c tag s - create a tag s f i le 

smT� 
ctags [ -u  ] [ -w [ -x ] name • • •  

DESCRIPTION 

FILES 

Ctags mak es a tag s f i le for vi ( l )  f rom the spec i f ied C ,  Pas
cal and For tran . sources . A tag s f i le g ives the locat ions of 
spec if ied obj ects  ( in th is case func t ions ) in a group of 
f i les . Each line of the tag s f i le conta ins the func t ion 
name , th e file  in wh ich it  is defined , and a scann ing pat
tern used to find the func t ion def i n i t ion . These are given 
in separate f ields  on the line , separated by blanks  or tabs . 
us ing the tags f i le , vi  can quickly f i nd these func t ion 
definitions . 

I f  the -x flag is g iven , ctags produces a l i s t  of func tion 
name s ,  the line number and f i le name on wh ich each is 
defined , as  we ll as the text of that line and pr ints th is on 
the standard output . Th is is a s imple index wh ich can be 
pr inted out as an off-line readable func t ion index . 

F i les  whose name ends in . c  or . h  are assumed to be C source  
f i les  and are  searched for C rou t ine and macro  definit ions . 
Others  are f i r s t  examined to see if  they conta in any Pasc al 
or For tran rou tine definit ions ; i f  not ,  they are processed 
aga in look ing for C definitions . 

Other  options are : 

-w suppress ing warning diagnostics . 

-u cau s ing the spec if ied f iles  to be updated in tag s ,  that 
is , all re fe renc es to them are de leted , and the new 
values are appended to the f i le . (Beware : this  option 
is implemented in a way wh ich is rather slow ; it is 
usually faste r to s imply rebu i ld the tags f i le . ) 

The tag main  is treated spec ially in C programs . 
formed is created by prepend ing M to the name of 
with a tra i l i ng . c  removed , if any , and lead ing 
components also removed . Th is  makes use of ctags 
in d irector ies  with more than one prog ram . 

tag s ou tput tag s f i le 

The tag 
the f i le , 
pathname 

prac tical  

SEE ALSO 
ex ( l ) , vi ( l )  
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CREDIT 

NOTES 

Th is utili ty was developed at the Un ivers ity of Cali for nia  
at  Berkeley and is  used with permis s ion . 

No attempt i s  made to deal w ith block structure ; i f  you have 
two Pascal proc edures  in d i fferent blocks  with the same name 
you lose . 
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N�E 
cu  - c all  up XEN IX 

S�T� 
cu te lno [ - t  ] [ -s  speed ] [ - a  ac u ] [ -1 line  ] [ -nh ] 

DESCRIPTION 
Cu calls up ano th er  XEN IX system , a te rminal , or poss ibly a 
non-XEN IX system .  I t  manag es an in te rac t ive  conv e r sa tion 
with poss ible transfe r s  of text  f i le s .  Telno is the te le
phone number , with minus s ig ns at appr opr iate place s  for 
delays , or ' wa i t ' ,  to ind ic ate a manu al connec t ion .  I f  
' wa i t ' i s  spec ified ,  ' /dev/null ' i s  used as the dial  unit  
and cu wa its  up  to five  minute s  for the car r ie r  to tu rn on . 
The -=t flag is used to dial  out to a te rminal . Speed g ives  
the  transmi s s ion speed ( 1 10 , 1 3 4 , 150 , 3 0 0 , 6 0 0 , 1 20 0 , 2 4 0 0 , 
4 8 00 , 9 6 0 0 ) � 3 0 0  is the defau lt valu e .  The -nh flag 
preven ts cu from hang ing up th e te rminal line  upon ex it . 

The - a  and -1 values may be used to spec ify pathname s for 
the ACU and communic ations line  dev ic es . Th ey can be used 
to ove r r ide th e following bu i lt-in  choices : 

-a  /dev/c uaO -1  /dev/c ulO 

After  mak ing the connec tion , cu runs as two processes : the 
send pr oc ess reads the standard input and passes most of it  
to the remo te system � the  rece i ve pr oc ess reads from the 
remo te system and passes most da ta to th e standard ou tput . 
Lines beg inn ing with • - •  have spec ial meaning s .  

The send pr oc ess inte rprets the following : 

- $ cmd . . .  

te rminate th e conversat ion .  
te rminate th e conversation 

send th e conten ts of f i le to the r emo te 
system , as though typed at the te rminal . 

invoke an in te rac tive shell on the loc al 
system . 

run the command on the loc al system ( v ia 
sh -c)  • 

run the command loc ally and send its out
put to the remo te system . 

- % take  f r om [ to ]  copy f i le ' f rom '  (on the remo te system) to 
f i le ' to '  on the loc al system . I f  ' to '  is  
omi tted , the ' fr om '  name is used both 
plac es . 
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- %put f r om [ to ]  

- % speed n 

CU ( l )  

copy f i le ' f rom '  (on local system ) to f i le 
' to '  on remo te system . I f  ' to '  is  omi t
ted , the ' f r om '  name is used both plac es . 

set speed of transmis s ion line  to ' n ' , 
wh ere n is one of 1 10 , 1 3 4 , 150 , 3 0 0 , 6 0 0 , 
1 20 0 , 24 0 0 , 4 8 0 0 , 9 60 0 . 

send th e line • - • • •  ' .  

The rece i ve proc ess handles  ou tput diver s ions of the follow
ing form : 

- > [ > ] [ : ] f i le 
z e ro or mor e  lines to be written to f i le 
- >  

I n  any c ase , ou tput i s  d iverted ( or appended , i f  ' > > '  u sed)  
to th e f i le .  If  ' : '  i s  used , the diver s ion is s i lent , i . e . , 
i t  is wr i t ten only to the f i le .  I f  ' : '  i s  omi t ted , output 
is wr it ten both to the f i le and to the standard ou tput . The 
tra i ling • -> '  terminates th e d iver s ion .  

Th e use of - %put requ ires  stty and cat on th e remo te s ide . 
It  also requ ires  that th e cur rent  erase and k i ll charac te r s  
o n  the remo te system b e  iden tical to th e cur rent  ones on the 
local system . Backslashes are inse r ted at appropr iate 
places . 

The use of -%take requires  th e ex is tenc e of echo and tee on 
the remo te system . Also , stty tabs mode is required on the 
remo te system if  tabs  are to be copied withou t expans ion . 

FILES 
/dev/cuaO 
/devjculO 
/dev/nu ll  

SEE ALSO 
dn ( 4 ) , tty ( 4 )  

DIAGNOSTICS 

NOTES 

Exit cod e  is z ero for normal ex i t ,  nonz ero  ( var iou s values )  
otherwise . 

Th e syntax is unique . 
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NAME 
date - pr int  and se t the date 

SYNTAX 
date [ yymmddhhmm [ . ss ] 

DESCRIPTION 
If  no argument is  g iven , the current  date and t ime are 
pr inted . I f  an argumen t is  g iven , the current  date is se t .  
yy i s  the last two dig its  of the year ; the f i r s t  mm i s  the 
month number ; dd is the day number in the month;-hh is the 
hou r number  ( 24 hour system} ; the second mm is the- minute 
number ;  . ss is opt ional and is the second� For example : 

date 1 0 0 8 0 0 4 5  

se ts the date to Oc t 8 ,  1 2 : 4 5  AM .  The year , month and day 
may be omi t ted , the cur rent  values be ing the defau l t s .  The 
system operates in GMT . Date takes c are of the conver s ion 
to and f r om local standard and daylight t ime . 

FILES 
/u sr /adm/wtmp to record t ime-sett ing 

SEE ALSO 
u tmp ( 5 }  

DIAGNOSTICS 
' No perm i s s ion ' i f  you aren ' t  the super-u se r and you try to 
change the date ; ' bad conver s ion ' i f  th e date set is syn tac
tic ally incor rec t .  
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NAME 
de - desk c alc ula tor 

SYNTAX 
de [ f i le 

DESCRIPTION 
De is an arb itrary prec is ion ar ithme tic pac k age . Ord inar i ly 
it  operate s  on dec ima l in teg e r s ,  but one may spec ify an 
input base , ou tput base , and a numbe r  of frac t ional d ig i ts 
to be  ma intained . The ove rall struc ture of de is a stack ing 
{ rever se Polish )  calc ula tor . If an argumen t-rs g iven , input 
is tak en from that f i le unt i l  its end , then from the stan
dard input .  The following construc t ions are recog n i z ed : 

numbe r  
The value  of the number i s  pushed on the stack . A 
number is  an unbroken str ing of the d ig its  0 - 9 . I t  
may b e  prec eded by a n  und e r scor e  to input a negative 
number . Number s  may conta in dec imal  po in ts . 

+ - I * % 
The top two valu es on the stack are added { + ) , sub
trac ted { - ) , mu lt iplied { * ) , div ided {/) , r ema indered 
{ % ) , or exponen tiated  { � ) . The two en tr ies  are popped 
off the stac k ; the result is pushed on the s tack in 
the i r  plac e .  Any frac t ional part  of an exponen t is 
ignored . 

sx  The top of the stack is popped and s tored  in to a 
reg ister  named x ,  where x may be any characte r .  I f  
the s i s  c ap italized , � i s  treated as a stack and the 
value is pushed on it . 

lx The value in reg iste r  � is  pushed on the stac k . The 
r eg ister  x is not alte red . All r eg i s te r s  sta r t  with 
zero value� If the 1 is c ap i ta l i z ed ,  reg i s te r  x is 
treated as a stac k and its  top value is popped-onto 
the ma in stack . 

d The top value on the stack is duplic ated . 

p The top value on the stack is pr inted . The top value 
rema 1ns unchanged . P inte rpre ts the top of the stack 
as  an asc i i  str ing , removes it , and pr ints it . 

f Al l v alues on the stack and in reg i s te r s  are pr inted . 

q ex its  the prog ram . I f  execut ing a str ing , the rec ur
s ion level is popped by two . If  q is c ap i tal i z ed ,  the 
top value on the stack is popped and the str ing exec u
t ion level is popped by that value . 
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X tre ats the top element of the stac k as  a charac te r 
str ing and exec ute s it  as a str ing of de command s .  

X replac es the number  on the top of the stack with its  
scale �ac tor . 

[ • • • 1 
puts th e bracketed asc i i  str ing onto the top of the 
s tac k . 

<x > x  = x  
The top two elements o f  the stack are popped and corn
pared . Reg ister  x is exec uted if  they obey the s tated 
r e lation . 

v replac es the top element on the s tack by its square 
r oo t .  Any ex ist ing frac t ional part  of the argumen t  is 
taken in to account ,  but ptherw ise the sc ale fac tor is 
ignor ed . 

inte rpre ts the rest  of the line as a XEN IX command . 

c Al l values on the stac k are popped . 

i The top value on the stac k is popped and used as  the 
number radix for further  input .  I pushes the input 
base on the top of the stack . 

o Th e top value on the stack is popped and used as  the 
number radix for fu rther  ou tput .  

0 pushes th e ou tput base on the top of the stac k .  

k the top of the stack is popped , and tha t value is u sed 
as  a non-negative scale fac tor : the appr opr iate numbe r 
o f  plac es are pr in ted on ou tput ,  and ma in ta ined du r ing 
mult iplicatio n ,  div is ion ,  and exponen tiation .  The 
inte rac tion of sc ale fac tor , input base , and output 
base w i ll be re asonable if all are chang ed together . 

z The stack level is pushed onto the stack . 

Z replaces the number  on th e top of the stack with its  
leng th . 

? A l ine  of input is tak en from the input sou rce ( usu
ally the te rminal)  and exec uted .  

; : are used by be for array operat ions . 

An example wh ich pr ints the fir st ten values of n !  is  
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[ lal+dsa *plalO >y ] sy 
O sal 
lyx 

DC ( 1 }  

SEE ALSO 
bc ( l } , wh ich is a preprocessor for de pr ov id ing infix  no ta
tion  and a C-l i k e  syntax wh ich implements func t ions and r e a
sonable control structures  for prog r ams . 

DIAGNOSTICS 
' x  is un implemen ted ' where x is an oc tal numbe r .  
' s tack empty ' for not enough elemen ts on the stack to do 
what was asked . 
' Ou t  of spac e ' when the free l ist  is exhau sted ( too many 
d ig its } . 
' Ou t  of heade r s ' for too many numbe r s  be ing kept around . 
' Ou t  of p ushdown 1 for too many items on the stac k . 
' Ne s t ing Dep th ' for too many levels of nested exec utio n .  
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NAME 
dchec k  - f i le system d i rec tory cons i s tency chec k 

SYNTAX 
dcheck - i  numbers  ] [ f i lesystem ] 

DESCRIPTION 

FILES 

Dcheck  reads the 
the link-count 
entr ies  by wh ich 
not spec if ied , a 

direc tor ies  in a f i le system and compares 
in each  i-node with the number of d irec tory 
it  is re fe renc ed .  If the f i le system is 
set of de fau lt f i le systems is chec ked . 

The - i  flag is followed by a l ist  of i-number s ;  when one of 
those i-number s  turns up in a d irec tory , the number , the i
number of the di rec tory , and the name of the entry are 
repor ted . 

The prog ram is fas te s t  if  the raw ver s ion of the spec ial 
f i le is used , s ince the i-li s t  is read in large chunk s .  

De fault f i le systems vary with installa tion . 

SEE ALSO 
ichec k ( l ) , f i lsys ( S ) , clr i ( l ) , nchec k ( l )  

DIAGNOSTICS 

NOTES 

When a f i le turns up for wh ich the link-count and the number 
of directory entr ies  disag ree , the relevant facts  are 
repor ted . Allocated f i les  wh ich have 0 li nk-count and no 
entr ies  are also lis ted . The only dangerou s  s ituation 
occur s when there are more entr ies  than link s ;  if entr ies  
are  removed , so the link-count drops to 0 ,  the  rema in ing 
entr ies  point to th in air . They should be removed . When 
there are more  links  than entr ie s ,  or there is an allocated 
f i le w ith  ne ither links  nor entr ie s ,  some disk  spac e may be 
lost  but the s ituat ion will  not deg ene rate . 

Since dcheck  is inherently two-pass in nature , extraneou s 
diagnostics  may be produced if  applied to act ive f i le sys
tems . 

Fsck  is in most  cases a bette r ut ili ty for repair ing f i le 
systems , and also requires  somewhat less technical knowledg e  
than dcheck  to use effec t ively .  
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NAME 
dd - convert  and copy a f i le 

SYNTAX 
dd [ option=value ]  

DESCRIPTION 
Dd cop i e s  the spec i f ied input f i le to the spec i f i ed output 
with poss ible conver s ions . The standard input and output 
are used by default . The input and output bloc k s i z e  may be 
spec i f i ed to tak e  advan tage of r aw phy s ic al I/0 . 

option 
i f =  
of= 
ibs=n 
obs=n 
bs=n-

cbs=n 
s k ip-;-n 
f i le s-;-n 
seek=n-

count=n 
conv=asc i i  

ebcdic 
ibm 
lease 
ucase 
swab 
noerror 
sync 
. . . ' . . .  

values 
input f i le name ; standard input is de fau lt 
ou tput f i le name ; s tandard output is  default 
input block s i z e  n byte s ( de fau lt 5 1 2 ) 
output block s i z e- ( defau lt 5 1 2 )  
set both input and ou tput block s i z e ,  
super sed ing i bs and obs ; also , i f  no conver
s ion is spec i f ied , it  is  par t icula r ly effi
cient  s ince no copy need be  done 
conver s ion buffer  s i z e  
sk ip n input records before sta r t ing copy 
copy n files  from ( tape) input 
seek n records from beg inn ing of output f i le 
before copying 
copy only � input records 
conver t EBCDIC to ASC I I  
conver t  ASC I I  to EBCDIC 
slightly different  map of ASC I I  to EBCDIC 
map alphabetics  to lowe r case 
map alphabetics to upper case 
swap every pair  of bytes 
do not stop proc ess ing on an error 
pad every input record to i bs 
several  comma-separated conver s ions 

Where s i z es are spec i fi ed , a number of bytes is expec ted . A 
number  may end with k ,  b or w to spec i fy mult iplicat ion by 
10 24 , 51 2 ,  or 2 respec tively ; a pa ir  of number s  may be 
separated  by x to ind icate a product .  

Cbs is used only if  asci i or ebcd i c  conver s ion is spec i f i ed .  
I n  the former case cbs charac te r s  are placed in to the 
conver s ion buff e r , conver ted to ASC I I , and tra i ling blank s 
tr immed and new-l i ne added before send ing the line to the 
output . In  the latte r case ASC I I  charac te r s  are read into 
the  convers ion buffer , conver ted  to EBCDIC , and blank s added 
to make  up an output record of s i z e  cbs . 

Afte r completion , dd r epor ts the number of whole and par tial  
input and ou tput  bloc k s . 

1 



DD ( l )  DD ( l )  

For example , to read an EBCDIC tape block ed ten 8 0- byte 
EBCDIC c ard images per record into the ASC I I  f i le x :  

dd if=/dev/rmtO of=x ibs=800  cbs=80  conv=asc i i , lcase 

Note the use of r aw mag tape . Dd is espec ially su ited to I/O 
on the raw phys ical dev ices�ec au se it allows read ing and 
wr it ing in arbitrary record s i zes . 

To s k ip over  a f i le before copy ing from magnetic  tape do 

( dd of=/dev/null � dd of=x) </dev/rmtO 

SEE ALSO 
cp ( 1 )  , tr  ( 1 )  

DIAGNOSTICS 

NOTES 

f+p records  in ( ou t ) : numbe r s  of full and par tial  records  
read ( wr i t ten )  

The ASC I I/EBCDIC conver s ion tables are taken from the 256  
charac te r standard in the CACM Nov , 19 68 . The ' ibm ' conver
s ion cor re spond s bette r to cer ta in IBM pr int tra in conven
t ions . 

Newlines are inse r ted only on conver s ion to 
is done only on conver s ion to EBCDIC . 
separate options . 
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NAME 
deroff - remove nroff , troff , tbl and eqn constructs  

SYNTAX 
deroff [ -w ] f i le . . •  

DESCRIPTION 
Deroff r e ads each f i le in sequenc e and removes all nrof f { lT )  
and troff { lT )  command lines , back slash constr uct ions , macro  
definit ions , eqn constructs  { betwe en ' . EQ ' and ' . EN ' l i nes  
or  between delimite r s ) , and table desc r iptions and wr ite s  
the rema inder on the standard output . Deroff follows cha ins 
of inc luded files { ' . so '  and ' . nx ' commands ) ; if  a f i le has 
already been inc luded , a ' . so '  is ignored and a ' . nx ' ter
minate s execut ion . I f  no input f i le is g iven , deroff  r eads 
from the standard input f i le .  

I f  the -w flag is g iven , the output  is a word lis t , one 
' word ' { str ing of lette r s ,  dig its , and apostrophes ,  beg in
ning with a lette r ;  apostrophes are removed ) per line , and 
all other  charac te r s  ignored . Otherw is e , the output follows 
the or ig inal , with the de let ions mentioned above . 

SEE ALSO 

NOTES 

nroff { lT ) , troff { lT ) , eqn { lT ) , tbl { lT )  

Deroff is  not a complete troff inte rprete r ,  so it  can be 
confused by subtle constructs . Most error s  result in too 
much rather than too lit tle output . 
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NAME 
df - d is k  free 

SYNTAX 
df [ fi lesystem ] . . . 

DESCRIPTION 

FILES 

Of pr ints out 
Tilesystems . 
on all of the 

the number of free blocks  available on the 
I f  no file system is spec if ied , the free space 
normally mounted file systems is pr inted . 

Default file systems vary with installation . 

SEE ALSO 
icheck ( l )  
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NAME 
d i f f  - d i f fe rential  f i le comparator 

SYNTAX 
diff  [ -efbh ] f i lel f i le2 

DESCRIPTION 
D i f f  tells what  lines must  be changed in two fi les to br ing 
them into ag reemen t .  If f ilel  ( f i le 2 )  is ' - ' ,  the standard 
input is  used . If f ilel  ( file 2 )  1 s  a di rec tory , then a f i le 
in tha t  directory whose fi le-name is the same as the fi le
name of f i l e 2  ( f il e l )  is u sed . The normal ou tput conta ins 
l ines of these forms : 

nl  a n3 , n4 
n l , n2 d n3  
nl , n2 c n3 , n4 

These lines re semble ed command s  to convert  f i lel  in to 
f i l e 2 . The number s  afte r the lette r s  pe rta in to f i le 2 . In  
fac t ,  by  exchang ing ' a '  for ' d '  and reading bac kward one  may 
asc er ta in  equally how to convert  f ile2  in to f i lel . As in  
ed , iden tical pai r s  wh ere nl = n 2  or  n3  = n4  are  abbrev iated 
as a s ingle numbe r .  

-- -- -- --

Followi ng each of  these lines come all the lines that are 
affected in the f i r st f i le flagged by ' < ' ,  then all the 
l i nes that  are affec ted in the second f i le flagged by ' > ' . 

The -b option cau ses tra i ling blank s ( spac es and tabs )  to be 
ignor ed and other  str ing s  of blank s to compare equal . 

The -e option produces a scr ipt of a ,  c and d commands  for 
the ed i tor ed , wh ich will recre ate fi le2 from f ile l .  The -f  
opt ion  produces a s imi lar scr ip t ,  no t use ful w ith ed , in  the 
oppos ite orde r .  In  connec t ion  with - e , the following sh ell 
prog ram may help ma inta in mult iple ve r s ions of a f i le .  Only 
an ancestral  f i le ( $ 1 )  and a chain  of ver s ion-to-ver s ion  ed 
scr ipts ( $ 2 , $ 3 ,  • • •  ) made by d iff  need be on hand . A ' la te s t  
ver s ion ' appear s o n  the standard ou tput . 

( sh i ft ; c at $ * ; echo ' l , $p ' ) I ed - $ 1  

Except in  rare c ircums tances , d if f  f inds a smalle st su ffi
c ient  se t of f i le d i ffe rences . 

Option -h does a fas t ,  half-hear ted job . I t  wor k s  only wh en 
changed stretches are shor t and we ll  separa ted , but does  
wor k  on  f i les  of unl imi ted leng th . Opt ions - e  and -f  are 
unavai lable with -h . 
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FILES 
/tmp/d?????  
/usr/l i b/d i f fh for -h  

SEE ALSO 
cmp ( l ) , comm ( l ) , ed ( l )  

DIAGNOSTICS 

NOTES 

Exit status is 0 for no differences , 1 for some , 2 for trou
ble . 

Ed it ing sc r ipts produc ed under  the -e  or -f opt ion are naive 
abou t creat ing li nes cons is t ing of a s ing le 1 1 
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NAME 
d i ff3  3-way d i f fe ren tial f i le compar ison 

SYNTAX 
diff3  -ex3 J f i lel f i le2 f i le3 

DESCRIPTION 

FILES 

D i f f 3  compares th ree ver s ions of a f i le ,  and publishes  
d isagree ing ranges of  text  flagged w i th these codes : 

====1 

====2 

====3 

all three f i les  d iffer  

f i lel  is d i fferent 

f ile2  is d i ffe rent 

f i le3  is d i fferent 

Th e type of change suffe red in conver t ing a g iven range of a 
g iven fi le to some other  is ind ic ated in one of these ways : 

f : nl  a 

f : nl  , n 2  c 

Text  is to be append ed afte r line  number nl 
in f i le f, where f = 1 ,  2 ,  or 3 .  

Text  is to be changed in the range line nl 
to line n2 . I f  nl  = n 2 , th e range  may be 
abbrevia te�to nl . 

The or ig inal conten ts of th e range  fo llows immediate ly afte r 
a c ind ication . When the conten ts of two f i les  are iden ti
cal , th e conten ts of the lowe r-numbered f i le is suppre ssed . 

Unde r  the -e  optio n ,  d i f f 3  publishes a sc r ipt for the ed itor  
ed  that will incorpor a te into f il e l  all changes betwe en 
f ile2  and f i le3 , i . e .  the changes that  normally would be 
f lagged ==== and ====3 . Option -x (-3 )  pr oduc es a sc r ipt to 
incorpor ate only changes flagged ==== { ====3 ) • The follow
ing command w i ll apply th e re sult ing sc r ipt to ' f i lel ' . 

( cat scr ipt ;  echo ' l , $p ' )  I ed - f i lel 

/tmp/d3 ? ? ? ? ?  
jusr/l i b/d iff3  

SEE ALSO 

NOTES 

d if f ( l )  

Text  lines that cons is t of a s ingle ' . '  w i ll defeat - e . 
Fi les longer  than 6 4K byte s won ' t  wor k . 
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NAME 
disable - turn  off te rminals 

SYNTAX 
disable ttyg 

DESCRIPTION 

FILES 

This prog ram manipulates the /etc/ttys file and s ignals init 
to disallow lOg ins on a par ticular te rminal .  The use r mu st 
be in the same group as the user root . 

Normally disable will disallow log ins on the te rminals 
spec ified . 

/dev/tty* , /etc/ttys 

SEE ALSO 
log in ( l ) , enable ( l ) , ttys ( 5 ) , getty ( 8 ) , init ( 8 )  

WARNING 
Be absolutely cer ta in to pau se at least one minute before 
reus ing th is command or before us ing the enable command . 
Fai lure to do so may cause the system to crash .  
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NAME 
du summar i ze  disk  usage  

DU { l }  

SYNTAX 
du [ - s  [ -a ] [ name • • . ] 

DESCRIPTION 

NOTES 

Du g ives the number of blocks contained in all f iles  and 
(recur s ively} director ies with in each spec ified direc tory or 
f i le name . I f  name is mis s ing , ' · '  is used . 

The optional argumen t 
g iven . The optional 
erated for each file .  
be genera ted for each 

-s cau ses only the 
argumen t -a cau ses 
Absenc e of e ither 

di rec tory only . 

grand to tal to be 
an en try to be gen
causes  an en try to 

A f i le wh ich has two links to it is only counted onc e .  

Non-d irector ies given a s  arguments { not  under -a  opt ion} are 
no t li s ted . 
I f  there are too many distinc t linked file s ,  du counts the 
excess f i les  mult iply . 

1 



DUMP { 1M) DUMP { 1M) 

NAME 
dump - i ncremental file system dump 

SYNTAX 
dump key [ argument • . •  ] filesystem 

DESCRIPTION 
Du�p copies  to magnetic tape all files changed afte r a cer
ta1n date in the fi lesystem . The � spec ifies  the date and 
other options about the dump . The � consists of charac
ter s  from the set 0 123456789fusd . 

f Place the dump on the next argument file inste ad of the 
tape . 

u If the dump complete s success fully , wr ite the date of 
the beg inn ing of the dump on file ' /etc/ddate ' .  Th is 
f ile records a separate date for each filesystem and 
each dump level .  

0- 9 Th is number is the ' dump level ' .  All f iles  mod if ied 
s ince the last  date stored in the file ' /etc/ddate ' for 
the same fi lesystem at lesser levels will be dumped . 
If  no date is dete rmined by the level , the beg inning of 
time is assumed ; thus the option 0 causes the entire  
filesystem to be  dumped . 

s The size  of the dump tape is spec ified in feet . The 
number of feet is taken from the next argument . When 
the spec ified size  is reached , the dump will wa it for 
reels to be chang ed . The de fault s i ze  is 2 3 0 0  fee t .  

d The dens ity of the tape , expressed in BPI , is taken 
from the next argument . Th is is used in calculating the 
amount of tape used per wr ite . The de fault is 1600 . 

k Th is opt ion is used when dumping to a block-s tructured 
dev ic e ,  such as a floppy disk . The size  { in K-byte s )  
o f  the volume be ing wr itten i s  taken from the next 
argument . If  the k argument is spec if ied , any s and d 
arguments are ignor ed . The default is to use s and d .  

I f  no arguments are given , the � is assumed to be 9 u  and 
the prog ram attempts to dump the de fault filesystem to the 
defau lt tape . 

Now a shor t suggest ion on how per form dumps . Start with a 
full level 0 dump 

dump Ou  
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FILES 

Next ,  per iod ic level 9 dumps should be made on an exponen
tial progress ion of tapes .  (Some times called Towe r of Hano i 
- 1 2 1 3 1 2 1 4 • • .  tape 1 used �very other time , tape 2 
used every four th , tape 3 used every eighth , etc . ) 

dump 9u  

When the level 9 incremental approaches a full tape ( abou t 
7 8 0 0 0  blocks at 1 6 0 0  BPI blocked 2 0 ) ,  a level 1 dump should 
be made . 

dump lu 

After th is , the exponen tial ser ies shou ld progress as unin
terrupted . These level 9 dumps are based on the level 1 
dump wh ich is based on the level 0 full dump . Th is progres
sion of levels of dump can be carr ied as far as des ired . 

De fault fi lesystem and tape vary with insta llation . For 
safety ,  however , we recommend that de fault dis k filesystems 
not be used , as common opera tor error s can destroy that 
default dis k .  
/etc/ddate : record dump dates of fi lesystem/level .  

SEE ALSO 
restor ( l ) , dump ( S ) , dumpdir ( l )  

DIAGNOSTICS 
I f  the 
change 
done . 

dump requires more than one tape , it  will ask you to 
tapes .  Reply with a new-li ne when th is has been 

NOTES 
Sizes  are based on 1 6 0 0  BPI blocked tape . The raw mag tape 
device has to be used to approach these dens ities . Read 
error s  on the filesystem are ignored . Wr ite error s on the 
mag tape are usually fata l .  
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NAME 
dumpdir  - pr int the names of files  on a dump tape 

SYNTAX 
dumpdir  [ f f i lename ] 

DESCRIPTION 
Dumpdir  is  used to read mag tapes dumped with the dump com
mand and list .the names and inode number s  of all the files  
and director ies on the tape . 

The f option cau ses f ilename as the name of the tape inste ad 
of the default . 

FILES 
defau lt tape unit var ies with installation 
r st*  

SEE ALSO 
dump ( l ) , restor ( ! )  

D IAGNOSTICS 

NOTES 

If  the dump extends 
to change tapes .  
has been mounted . 

over more  than one tape , it  may ask you 
Reply with a new-line when the next tape 

There is redundant informat ion on the 
used in case of tape reading problems . 
dir  doesn ' t  use it . 

1 
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NAME 
echo - echo arguments 

SYNTAX 
echo -n ] [ arg ] 

DESCRIPTION 
Echo wr ites its argumen ts separa ted by blank s and te rminated 
by a newline on the standa rd ou tput . I f  the flag -n is 
used , no newline is added to the ou tput . 

Echo is useful for produc ing diagnostics in shell programs 
and for wr it ing constant data on pipes . To send diagnostics 
to the standard error f ile ,  do ' echo • • •  1>&2 ' . 
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NAME 
ed - text ed itor 

SYNTAX 
ed [ - ] [ -x ] [ name 

DESCRIPTION 
Ed is the standard text ed itor . 

I f  a name arg umen t is g iven ,  ed s imulates  an e command ( see 
below,--on the named f ile ; that is to say , the file is re ad 
into ed ' s  buffe r so that it can be ed ited . If -x is 
present , - an x command is s imulated fir st to handle an 
encrypted file� The optional - suppresses the pr in ting of 
charac te r counts by �, £1 and w commands .  

Ed operates on a copy of any f ile i t  
made in the copy have no effec t 
(wr ite ) command is g iven . The copy of 
res ides in a tempor ary f i le cal�ed the 

is ed it ing ; changes 
on the file until  a w 
the text be ing ed ited 
buffer . 

Commands to ed have a s imple and regula r struc ture : zero or 
more  addresses followed by a s ing le charac te r command , pos
s ibly followed by parame te r s  to the command . These 
addresses spec ify one or more  lines in the buffe r .  Mis s ing 
addresses are supplied by default . 

In genera l ,  only one command may appear on a line . Ce rtain 
commands allow the add ition of text to the buffe r .  Wh i le ed 
is accept ing text ,  it  is sa id to be in input mode . In th is 
mode , no commands are recognized ;  all input is me rely col
lec ted . Input mode is left by typing a pe r iod ' · '  alone at 
the beg inn ing of a line . 

Ed suppor ts a limi ted form of regular express ion no ta tion . 
A reg ular express ion spec ifies  a se t of str ings of charac
te r s .  A member  of th is se t of str ing s is said to be matched 
by the regular express ion.  In th e following spec if1cat 1on 
for regular express ions the word ' charac te r ' me ans any char
ac te r but newline . 

1 .  Any charac te r except a spec ial charac te r matches 
itself . Spec ial charac te r s  are the regular express ion 
del imi ter plus \ [ .  and some time s A * $ .  

2 .  A • matches any charac te r .  

3 .  A \  followed by any charac te r except a dig it or ( )  
matches that charac te r .  

4 .  A nonempty str ing � bracketed [ s ]  (or [ A s ] ) matches any 
charac te r in (or no t in) s .  In �' \-has no spec ial 
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me aning , and ] may only appear as the fir st le tte r .  A 
substr ing a-b ,  with a and b in asc end ing ASC I I  orde r , 
stands for the inclusive range of ASCII  charac te r s .  

5 .  A regular expre ss ion of form 1-� followed by * ma tches 
a sequenc e of 0 or more match es of the regular expres
s ion.  

6 .  A regular expre ss ion,  �,  of form 1-8 , bracketed \ (�\ ) 
matches what x ma tches . 

7 .  A \  followed by a dig i t � ma tch es a copy of the str ing 
that the bracketed regula r expre ss ion beg inn ing with 
the �th \ (  matched . 

8 .  A regula r express ion of form 1-8 , � ,  followed by a reg
ular expression of form 1-7 , y ma tches a ma tch for � 
followed by a match for y, with the � ma tch be ing as 
long as poss ible wh i le still permi tt ing a y match . 

9 .  A regular express ion of form 1-8  preceded by A (or fol
lowed by $ ) , is constra ined to matches that beg in at 
the le ft ( or end at the r ight) end of a line . 

10 . A reg ula r express ion of form 1-9  picks  ou t the longest 
among the le ftmost matches in a line . 

1 1 . An empty regular expre ssion stands for a copy of the 
last regular expre ss ion encounte red .  

Reg ular express ions are used in addre sses to spec i fy lines 
and in one command ( see s below) to spec ify a por tion of a 
line wh ich is to be replaced .  I f  it  is des ired to use one 
of the regular expre ss ion me tacha rac te r s  as an ord inary 
charac te r , that charac te r may be prec eded by 1 \ 1 • Th is also 
appl ies  to the charac te r bound ing th e regular express ion 
(often 1 / 1 ) and to 1 \ 1 i tself . 

To understand address ing in ed it is necessary to know that 
at any time th ere is a cur rent line .  Genera lly speak ing , the 
cur rent line is the last line affec ted by a command ; how
ever , the exac t effec t  on the cur rent line is d iscussed 
under  the descr iption of the command . Addresses are con-
structed as follows . 

· 

1 .  The charac te r I I addre sses the cur rent • 

2 • The charac te r I $ I addresses �e last 
buffe r .  

3 .  A dec ima l number n addresses the n-th 
� 

buffer .  

2 
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4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

ED ( 1 )  

' ' x '  addresses the line marked with the name x ,  wh ich 
must be a lowe r-case le tte r .  Lines are marked-with the 
k command descr ibed below. 

A regular express ion enc losed in slashes ' / ' addre sse s 
the line found by se arch ing forwa rd from the curr en t 
line and stopping at the fir st line conta in ing a str ing 
that matches the reg ular express ion.  If necessary the 
se arch wraps around to the beg inning of the buffe r .  

A regular expre ss ion enclosed in quer ie s ' ? '  addresses 
th e line found by se arch ing backwa rd from the cur rent 
line and stopping at the fir st line conta in ing a str ing 
that matches the regular  expre ss ion.  If  nec essary the 
search wraps around to the end of the buffe r .  

An address followed by a plu s s ign ' + ' or a mi nus s ign 
' - ' followed by a dec imal number spec ifies  that address 
plu s ( resp .  minus)  the ind ic ated number of lines . The 
plu s s ign may be omi tted . 

If  an address beg ins with ' + '  or ' - ' the addi tion or 
sub traction is taken with re spec t to the cur rent line ; 
e .  g • ' - 5 ' is  under stood to me an ' • -5 ' • 

If an address ends with ' + ' or ' - ' ,  then 1 is added 
( re sp .  subtracted) . As a consequenc e of th is rule and 
rule 8 ,  the address ' - ' refe r s  to the line before th e 
cur rent line . Moreover , tra i ling ' + '  and ' - ' charac
te r s  have cumu lative effec t ,  so ' -- ' refers  to the 
cur rent line le ss 2 .  

10 . To ma intain compatib i li ty with earlier  ver s ions of the 
ed itor , the charac te r ' A ' in addresses is equ ivalent to 
I _  I 

Commands may require zero, one , or two addre sses . Commands 
wh ich require no addresses reg ard th e pre senc e of an address 
as an error . Commands wh ich accept one or two addre sse s 
assume default addresses when insuffic ient are given . If  
more addresses are given than such a command requ1 re s ,  the 
last one or two ( depend ing on what is accepted) are used . 

Addresses are separated from each other typic ally by a comma 
' , ' . They may also be separa ted by a semicolon ' ; ' .  In  
th is case the cur rent line ' ' is  set to the prev ious 
address befor e the next address is inte rpre ted . Th is 
feature can be used to dete rmine the start ing line for for
wa rd and bac kward se arches ( ' / ' , ' ? ' ) .  The second address 
of any two-address sequenc e mu st cor re spond to a line fol
lowing th e line cor re spond ing to th e fir st address . 
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I n  the following list  of ed command s ,  the defau lt addresses 
are shown in paren these� Th e paren these s are no t part of 
th e addre ss , but are used to show that th e given addresses 
are the defau lt . 

As men tioned , it  is genera lly i llegal for more than one com
mand to appear on a line . However , most  commands may be 
suff ixed by ' p '  or by ' 1 ' ,  in wh ich case the cur rent line is 
either pr inted or lis ted re spec tively in th e way discussed 
below . 

( . )  a 
< text> 

The append command reads th e given tex t and append s it 
after the addre ssed line.  ' . '  is left on the last line 
input,  if  there we re any , otherw ise at the addre ssed 
lin e .  Address ' 0 '  i s  legal for th is command ; text is 
plac ed at the beg inn ing of the buffe r .  

( . ,  . ) c  
< text> 

( . , 

The change command dele te s the addre ssed lines ,  then 
accepts input text wh ich replac es these lines . ' ' is 
left at the last  line input ; if there we re none , it is 
left at th e line preced ing th e dele ted lines . 

• ) d 
The dele te command dele tes th e addre ssed lines from the 
buffe r .  Th e line or ig inally afte r th e la st line 
deleted becomes the cur rent line ; i f  th e lines dele ted 
we re or ig inally at the end , the new last line become s 
th e cur rent line . 

e fi lename 
The ed it  command causes the en tire conten ts of th e 
buffer to be dele ted , and then th e named file to be 
read in . ' . '  is se t to the last line of the buffe r .  
The numbe r of charac te r s  re ad is typed . ' f i lename ' is 
remembered for poss ible use as a defau lt f i le name in a 
subsequen t r or w command . If  ' f i lename ' is mis s ing , 
the remembered name is used . 

E f i lename 
Th is command is th e same as e ,  except that no diagnos
tic results when no � has been given s inc e th e last 
buffe r alte ration. 

f f i lename 
Th e fi lename command pr ints th e 
f i le name . If  ' f i lename ' is 
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remembered file name is changed to ' f i lename ' .  

( l , $ ) g/regular express ion/command li st  

( .  ) i 

In the global command , the fir st step is to mar k  every 
line wh,ich matches the g iven regular express ion .  Then 
for every such line , the given command lis t  is exec uted 
with • . •  init ially set to that line .  A s ingle command 
or th e fir st of mult iple commands appear s on the same 
line with the global command . All lines of a mult i
line lis t  except the last line must be ended with ' \ ' . 
A ,  i ,  and c commands and assoc iated input are permit
ted ;-the • . • -terminat ing input mode may be omitted if 
it  would be on the last line of the command lis t .  The 
commands � and v are no t permitted in the command lis t .  

< text> 

Th is command inse r ts the given text before the 
addre ssed line . • .  • is left at the last line input , 
or , i f  there we re none , at the line before the 
addre ssed line . Th is command di ffe r s  from the a com
mand only in th e plac emen t of the text .  

( . , . +l ) j 

( . 

( .  ' 

Th is command joins the addre ssed lines in to a 
l ine ; intermed iate newlines s imply disappear . 
left at the result ing line . 

s ing le 
I I iS  

) kx 
The mar k  command marks  th e addre ssed 
wh ich mu st be a lowe r-case le tte r .  
' ' x '  then addresses th is line . 

line with name x ,  
The address form 

• ) 1 
The lis t command pr ints the addre ssed lines 
biguous way : non-g raph ic charac te r s  are 
two-d ig it oc tal ,  and long lines are folded . 
mand may be plac ed on the same line afte r 
command . 

in an unam
pr in ted in 
The 1 com

any non-i/o 

( .  , • ) rna 
The move command repos it ions the addre ssed lines 
th e line addressed by a .  Th e last of the moved 
becomes the cur rent line� 

( . , . ) p  

afte r 
lines 

The pr int command pr ints the addre ssed lines . ' · '  is 
left at the la st line pr inted . The E command may be 
plac ed on the same line afte r any non- i/o command . �, 
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( . , . ) P  
Th is  command is a synonym for £· 

q The quit  command c auses  ed to ex it . No au tomatic  wr ite 
of  a f i le is done . 

Q Th is  command is th e same as g, except that no d iagnos
t ic results when no w has been g iven s inc e th e last 
buffe r alte ration.  

( $ ) r f i lename 
The read command reads in the g iven f i le afte r the 
addre ssed line . I f  no fi le name is g iven ,  the remem
bered f i le name , if any , is u sed ( see e and f com
mands ) .  The f i le name is remembe red if there wa s no 
remembered f i le name alre ady . Address 1 0 1 is legal for 
r and causes  the f i le to be read at th e beg inning of 
th e buffe r .  I f  the read is succ ess ful , the numbe r of 
characte r s  read is typed . 1 • 1 is  le ft  at the last line 
r e ad in from th e f i le . 

• , . ) s/regular express ion/replac emen t/ or , 
. ,  . ) s/regular express ion/replacemen t/g 

The subst itute command searches each addressed line  for 
an occur rence of the spec i f ied regular expre ss ion .  On 
each line in wh ich a ma tch is found , all ma tched 
str ing s  are replac ed by the replac emen t spec i f ied , i f  
th e global r eplacemen t ind ic ator 1 g 1 appear s afte r the 
command . I f  th e global ind ic ator does no t appear , only 
the f i r st occur renc e of th e matched str ing is replac ed . 
It  is an error for the subst itution to fa i l  o n  all 
addre ssed lines . Any charac te r other  than spac e or 
new-line  may be used instead of 1 / 1 to delimi t the reg
ula r express ion and the replac emen t .  1 . '  is left  at 
the last line substituted . 

An amper sand 1 & 1  appear ing in the replac emen t is 
replaced by the str ing ma tch ing th e regula r express ion .  
The spec ial me an ing o f  1 & 1  in th is context may be 
suppre ssed by prec ed ing it by 1 \ 1 • Th e charac te r s 1 \n 1 
where n is a dig i t ,  are replac ed by the text ma tch ed by 
th e n=th regular  subexpre ss ion enc losed between 1 \ ( 1 
and 1 \) 1 • Wh en nested , parenthes ized subexpress ions 
are presen t ,  n is dete rmined by counting occ urrenc es of 
1 \ ( 1 s tar t ing-f r om the le ft . 

L ines  may be spl i t  by substitut ing new-l ine  characte r s  
into them . The new-l ine  in the replac emen t str ing must  
be  escaped by prec ed ing it  by 1 \ 1 • 

( . , • ) ta 
ThTs command ac ts j ust li ke the � command , except  that 
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a copy of the addre ssed lines i s  plac ed afte r address a 
{wh ich may be 0 ) . 1 • 1 is left on the last li ne of the 
copy . 

{ . ,  . ) u  
The undo command re stores  the prec eding contents of the 
cur rent line ,  wh ich must be the last line in wh ich a 
substitution was made . 

{ 1 , $ ) v/regular expre ss ion/command li s t  
Th is command i s  the same as the global command � except 
that the command lis t  is executed � with 1 • 1 init ially 
se t to every line except those match ing the regula r 
expre ss ion.  

{ 1 , $ ) w  fi lename 
The write  command writes  the addre ssed lines onto the 
g iven file .  I f  the file does not ex is t ,  it  is c re ated 
mode 666  ( readable and writable by eve ryone) . The file 
name is remembered if  there was no remembered fi le name 
already . If  no file name is g iven ,  the remembered file 
name , if  any , is used ( see e and f commands ) . 1 1 is 
unchanged .  I f  the command is-successful , the numbe r  of 
characte r s  wr itten is pr in ted . 

( l , $ ) W  fi lename 
Th is command is the same as w ,  except that the 
addre ssed lines are appended to the file .  

x A key str ing is demanded from the standard input . 
Late r r ,  e and w commands will encrypt and dec rypt the 
text with th is key by the algor ithm of crypt { l ) . An 
explicitly empty key turns off enc rypt ion.  

{ $ ) = The line number  of  the addre ssed line is  typed . 1 • 1 is 
unch ang ed by th is command . 

! < sh ell command> 
The rema inder of 
sh { l )  to be 
unchanged .  

{ . +1 )  <newline> 

the line afte r 
inte rpreted as 

the 1 1 ' is 
a command . 

sen t 
I I . 

to 
is 

An address alone on a line cau ses  the addre ssed line to 
be pr inted . A blank line alone is equ ivalen t to 
1 . +lp 1 �  i t  is useful for stepping through text .  

If  a n  in te r rupt s ignal {ASCII  DEL ) i s  sent ,  ed pr ints a 1 ? 1 
and returns to its command level .  

Some s iz e  limi tations : 512  charac te r s  per line ,  25 6 charac
te r s  per global command lis t ,  6 4  charac te r s  per f ile name , 
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and 1 28K charac te r s  i n  the tempor a ry f i le .  The limit on the 
number of lines depends on the amount  of core : e ach line 
takes  1 wor d .  

When re ad ing a f i le ,  e d  discards ASC I I  NUL characte r s  and 
all charac te r s  afte r the last newline . I t  re fuses  to re ad 
f i les  conta in ing non-ASC II  charac te r s .  

FILES 
/tmp/e * 
ed . hup : wor k is saved here if  te rminal hang s up 

SEE ALSO 
sed ( l ) , crypt ( l )  

DIAGNOSTICS 

NOTES 

' ?name ' for inaccess ible f i le ;  ' ? '  for e r r or s  in command s ;  
' ?TMP ' for tempor a ry f i le overflow. 

To protec t aga inst  throw ing away valu able wor k ,  a g or e 
command is cons idered to be in error , unless a w has 
occurred s ince the last buffer  chang e .  A second g or �-w i ll 
be obeyed regardless . 

The 1 command mishand les  DEL . 
A ! command c anno t be subj ec t to a � command . 
Bec au se 0 is an i lleg al addre ss for a w command , it  is no t 
poss ible to cre ate an empty f i le with ed . 
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NAME 
eg rep - search a f i le for a full regular express ion 

SYNTAX 
egrep [ option ] express ion f i le ] • • .  

DESCRIPTION 
Commands of the � family search the input f i les ( standard 
input default )  for li nes match ing a patte r n .  Norma lly , each 
line found is copied to the standard outp u t .  The f i le name 
is shown if there is more than one input f i le .  

Egrep patte rns  are full reg ular express ions . The algor ithm 
used is a fast dete rmi n is t ic algor ithm that some t imes needs 
exponential  spac e .  Normally , egrep is used when search ing 
for complicated reg ular express ions . Use fgrep to find 
fixed str ing s ,  and use � to find limited reg ular expre s
s ions cons i s tent  with the syntax used by ed and ex .  

The following options are  recognized .  

-v All li nes but those match ing are pr inted . 

-c Only a count of match ing lines is pr inted . 

-1 The names of f i les  with matching lines are l isted  
( once )  separated by newl i nes . 

-n Each line is prec eded by its  line number in the f i le .  

-b Each line is prec eded by the block number on wh ich it  
was found . Th is is somet imes useful in locat ing disk  
block numbers by context . 

-s No ou tput is produced , but the cor rec t ex it  status is 
returned . ( See  DIAGNOSTICS below . ) Useful for detec t ing 
a g iven patte rn in a f i le before per forming an opera
tion on it . 

-h Do not pr int  f ilename header s  with output lines . 

-e expr ess ion 
Same as a s imple express ion argument , but usefu l when 
the express ion beg ins with a 

-f f i le 
The reg ular express ion is taken from f i le . 

Care shou ld be taken when us ing the charac te r s  $ * [ � I ? 1 
" ( ) and \ in  an express ion as they are also mean ing ful to �. 

the shell . I t  is safest to enc lose the ent ire  express ion 
argumen t  in s ingle quote s 1 1 

1 
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Egrep accepts extended regular express ions consist ing of the 
following elements . Note that in the following desc r ipt ion 
' charac te r ' excludes newli ne : 

A back slash ( \ )  
that charac te r . 
d iscussed below , 
charac te r cease s 

followed by a s ing le charac te r matches 
Th is is tr ue for all of the charac te r s  
so that the spec ial meaning of any 
if  prec eded by a bac k slash . 

A caret  ( A ) matches the beg inni ng of a line . 

A dollar s ign ( $ )  matches the end of a line . 

A per iod ( . )  matches any charac ter . 

A s ingle charac ter not otherwise  endowed with spec ial 
mean ing matches that charac te r . 

A str ing enc losed in brack ets [ ]  matches any s ingle 
characte r from the str ing . Ranges of ASC I I  charac te r  
codes may be abbrev iated as i n  " a- z 0- 9 " . An end 
bracket  ( ] ) may occur only as  the f i r st charac te r of 
the str ing . A l i te ra l  hyphen ( - )  must be placed where 
it  can ' t  be mis taken as a range ind icator . 

A regular express ion followed by an aste r is k  ( * )  
matches a sequence o f  0 or mor e  matches o f  the regular 
express ion . 

A regular express ion followed by a plus s ign  ( + )  
matches a sequenc e of 1 or more  matches o f  the regular 
express ion . 

A reg ular express ion followed by a quest ion mark  ( ? )  
matches a sequenc e of 0 or 1 matches of the regular 
expres s ion . 

Two concatenated reg ular express ions are the same as a 
match of the f i r s t  followed by a match of the second . 

Two reg ular express ions separated by a ver t ical  bar ( j )  
or newline s ignify a match of j ust one of the two regu
lar express ions . 

A regular express ion enc losed in parentheses is the 
same as a match for the enc losed regular express io n .  

The order o f  prec edenc e for ope ra tor s at the same 
parenthesis  level is brac k ets ( [ ] ) ,  then charac te r expans ion 
and repeti t ion (* , + , and ? ) , followed by conc atenat ion , 
and then se lect ion < I  and newli ne ) . 
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EXAMPLES 
All examples below f ind reg ular express ions in the f i le s  
names f i le l  and f ile2  • 

Find all lines beg inning with an upper case lette r : 

eg rep ' � [A- Z ] ' f i lel  f i le2  

Find all  lines conta in ing an  aste r is k : 

egrep ' \* '  f i lel f i le2  

Find all l i nes end ing with a backslash : 

egrep ' \\$ ' f i lel  f i le 2  

Find a l l  l i nes not beg inn ing with " . H" :  

eg rep -v ' �\ . H ' f i lel f i le 2  

Find all l i nes conta in ing exac tly three charac te r s : 

egrep ' · · · ' f i lel f i le 2  

Find a l l  lines conta in ing any o f  the reg ular express ions 
l isted in expressf i le : 

eg rep -f  expre ss f i le f i lel  f i le 2  

SEE ALSO 
ed ( l ) , fgrep ( l ) , grep ( l ) , sed ( l ) , sh ( l )  

DIAGNOSTICS 

NOTES 

Exit status is 0 i f  any matches are found , 1 i f  none , 2 for 
syntax e r r or s  or inaccess ible f i le s .  

Ideally there should be 
algor ithm ex ists that 
t ime tradeoffs . 

only one �' but no know s ing le 
spans a wide enough range of space-

L ines are limi ted to 2 5 6  charac te r s ;  longer lines are trun
cated . 
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NAME 
enable - tur n  on termi nals 

SYNTAX 
enable [ -ed ] ttyg [ [ -ed ] ttyg ] • • •  

DESCRIPTION 

FILES 

Th is prog ram manipulate s  the /etc/tty7 f i le 
to allow log ins  on a par ticular te rm1nal . 
in the same group as the user root . 

and s ignal in it  
The user  must  be 

Normally enable will  allow log ins on the spec if ied te rmi
nals . The -e and -d flags may be used to allow log ins on 
some te rminals and d isallow log ins on other te rminals in a 
s ingle command . 

jdev/tty* , /e tc/ttys 

SEE ALSO 
log in ( ! ) , disable ( ! } , ttys ( 5 } , getty ( 8 } , in it ( 8 }  

WARNING 
Be absolutely certain  to pau se at least one minute before 
reu s ing th is command or before us ing the d i sable command . 
Fai lure to do so may cau se the system to cra sh . 
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NAME 
eqn , - typese t ma thematics  

SYNTAX 
eqn [ -dxy ] � -pn [ -sn ] [ -fn ] [ f i le ] • • •  

DESCRIPTION 
Eqn is a troff ( lT )  preproc essor for typesett ing math ematics  
on a Gr aph ic Systems photo typesette r ;  neqn is its  counte r
par t  for nrof f ( lT )  terminals and pr inte r s .  Usage is almost 
always 

eqn f i le • • • I troff 

If  no fi les  are spec i f ied , these pr og rams reads from the 
standard input .  A l ine beg inning with ' . EQ ' ma r k s  the sta r t  
of  an equation ; t h e  end of  a n  equation is marked by a line 
beg inn ing wi th ' . EN ' .  Ne ither Gf these lines is  alte red , so 
th ey may be def ined in mac ro  packag es to get cen te r ing ,  
number ing , etc .  I t  is  also poss ible to set  two charac te r s  
as  ' delimiter s ' ; subsequen t tex t between delimi te r s  i s  also 
treated as e6n input . Delimi te r s  may be set  to charac te r s  x 
and y with t e command-l i ne argumen t -d� or (more commonlyf 
with ' d elim � ·  between . EQ and . EN .  The left and r ight  
delimi ters  may be  iden tical . Delimi t e r s  are turned off  by 
' delim off ' . All text that is nei th er between delimi te r s  
nor betwe en . EQ and . EN is  passed th r ough untouched . 

The prog ram checkeq repor ts miss ing or unbalanced delimi te r s  
and . EQ/ . EN pai r s .  

Tokens with in eqn are separated by spaces , tabs , newlines � 
braces , double quote s ,  t i ldes or circum flexes .  Braces { r  
are  used for g roup ing ; generally speak ing , anywhere a s ingle 
charac te r l i k e  x could appear , a complic ated construc t ion 
enclosed in brac es may be used inste ad . Ti lde  - represents 
a full space in the ou tput , circum flex A half as  much . 

SEE ALSO 

NOTES 

neqn ( lT ) , chec k eq ( lT ) , troff ( lT ) , tbl ( lT ) , ms ( 7 ) , eqncha r ( 7 )  
B .  w.  Kernighan and L .  L .  Cherry , Typesett ing Mathematics
User ' s  Guide 
J.  F . -Os sanna , NROFF/TROFF User ' s  Manual 

To embolden dig its , paren s ,  etc . , it is  nec essa ry to quote 
them ,  as in  ' bold " 1 2 . 3 " ' .  
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NAME 
ex  - text ed itor  

SYNTAX 
ex [ - ] [ -v ] [ -t  tag ] [ - r  ] [ +l ineno ] name • • • 

DESCRIPTION 
Ex  is  the roo t  of a fami ly of editor s :  edi t , ex  and vi . Ex 
is  a sup e r se t  of ed , with th e most no table extens ion be ing-a 
d isplay ed it ing fac i li ty .  Display based ed it ing is the 
foc us of vi . 

I f  you have not used ed , or are a casual use r ,  you will f ind 
that the ed itor ed i t-rs conven ien t for you . I t  avoids some 
of the complex i t ie s  of ex used mostly by systems pr ogramme r s  
and pe r sons very familiar  with ed . 

I f  you have a CRT te rminal , you may wish to use a display 
based editor ; in th is case see vi ( l ) , wh ich is a command 
wh ich foc use s on the d isplay ed i t ing-por t ion  of ex .  

DOCUMENTATION 
For ed i t  and ex  see the Ex/ed i t  command s ummary Ver s ion 
2 . 0 .  Th e doc umen t Ed i t : A tutor ial prov ides  a comprehens ive 
Tntroduc tion to edi t  assuming no previous knowledge of com
pute r s  or the XEN IX system . 

The Ex Reference Manual - Ver s ion 2 . 0 is a comprehens ive and 
comple te manual for the command mode-featu r e s  of e x ,  but you 
c anno t le arn to use the ed itor by re ading it . Foran in tro
duc t ion to mor e  advanced forms of edit ing us ing the command 
mode of ex  see the ed it ing doc umen ts wr itten by Br ian Ke r
nighan for the ed itor ed ; the mate r ial  in the in troduc tory 
and advanced doc umen ts wor ks  a lso with e x .  

An Introduct ion t o  Display Ed i t ing with  Vi introduces the 
d isplay ed itor vi  and prov ides re fe rence mate r ial  on vi . The 
Vi Quick  Reference card summa r i zes  the command s  of vi--in a 
use ful , func tional way , and is u seful  w ith the IntrOduc tion . 

FOR ED USERS 
I f  you have used ed you will f ind that ex  has a numbe r  of 
new featu res  use ful on  CRT te rminals . I n te ll ig en t  te rminals 
and high  speed te rminals are very ple asant to use with vi . 
Generally , the editor uses far  mor e  of the capab i li t ie s-of 
te rminals than ed does , and use s the te rminal c apab i li ty 
data base termcap ( 5 )  and the type of the te rminal you are 
us ing fr om the var i able TERM in the env i ronmen t  to dete rmine 
how to d r ive  your  te rminal eff ic ien tly . The ed itor makes 
use of features  such as inse r t  and dele te cha rac te r and line 
in  its  visual command (wh ich can be  abbrev iated  vi ) and 
wh ich is the cen tra l  mode of ed it ing when us ing vi ( l ) . 
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Th ere i s  also an inte r line ed i t ing open (o) command wh ich 
wor k s  on all terminals . 

Ex conta ins a number  of new features  for eas i ly viewing the 
text of the fi le .  The z command gives easy acc ess to win
dows of text . H i t t ing �D cau ses  the ed i tor to sc roll a 
half-window of text and is more  use ful for quickly stepping 
thr ough a f i le than j ust  hitt ing retu r n .  Of cou r se ,  the 
screen or ien ted visual mode g ives constant access to ed i t ing 
context .  

Ex  g ives you mor e help when you mak e  mis takes . The undo ( u) 
command allows you to rever se any s ingle change wh ich goe s 
astray .  Ex g ives you a lo t of feedbac k ,  normally pr in ting 
changed lines , and ind ic ate s when more  than a few lines  are 
affec ted by a command so that it  is easy to detec t wh en a 
command has affec ted mor e  lines than it should have . 

The edi to r  also normally prevents overw r i t ing ex i s t ing f i le s 
unless you edi ted them so that you don ' t  acc iden tally 
clobber with a wr i te a f i le other  than the one you a re edit
ing . I f  the system ( or editor ) cra sh es ,  or you acc iden tally 
hang up the phon e ,  you can use the ed itor recover command to 
re tr ieve  you r  wor k .  Th is will get  you bac k to with in a few 
l ines of where you le ft off . 

Ex has several  features  for dealing with more  than one f i le 
at  a t ime .  You can g ive  it  a lis t of f i le s  on the command 
l i ne and use th e next ( n) command to deal w ith each  in tur n .  
The next command can also be g iven a li s t  o f  f i le name s ,  or 
a patte r n  as used by the shell to spec i fy a new se t of f i les  
to be dealt with . In  genera l ,  f i lename s in the  ed i to r  may 
be formed with full shell me tasyntax . The metacharac te r ' % '  
is  also avai lable in forming f i lename s and is replac ed by 
the name of the cur ren t f i le .  For ed it ing large groups of 
related fi les you can use ex ' s  tag command to quic k ly loc ate 
functions and other  impor tant-points in any of the f i le s .  
Th i s  i s  u seful  when wor k ing on a large prog ram when you wan t  
to quic k ly f ind the def i n i t ion o f  a part icula r func t ion .  
The command ctags ( l )  bu i lds a tags f i le or a group of C pro
grams . 

For mov ing text  be tween f i les  and within a f i le the ed itor  
has  a g r oup of  buffe r s ,  named a through �· You can  plac e  
text in these named buffe r s  and carry i t  over  wh en you ed it  
ano ther f i le .  

There is a command & in ex wh ich repeats the last subst itute 
command . In  add i t ion there is a confi rmed substitute com
mand . You g ive a rang e  of substitu t ions to be done and the 
ed itor  i n te rac tively ask s whether  each subst itution is 
des ired . 
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You can use th e subst i tute command in e x  to systema tically 
convert  the case of le tte r s  betwe en-upper and lowe r case . 
It  is  poss ible to ignore case of le tte r s  in searches and 
substitu tions . Ex  also allows regular expre ss ions wh ich 
match words  to be constructed . Th is is conven ien t ,  for 
example , in. se arch ing for the word  "ed i t "  i f  your doc umen t  
also conta ins the word "editor . "  

Ex  has a se t of options wh ich you can se t to ta i lor i t  to 
you r l i k ing . One opt ion wh ich is very useful is the autoin
dent opt ion wh ich allows the ed itor to au tomatically supply 
leading wh i te spac e  to align text .  You can then use the AD 
key as a bac k tab and spac e and tab forward to align new code 
eas i ly .  

Miscellaneou s new useful fe atures  include an intelligen t  
J 0 1 n  ( j )  command wh ich supplies  wh i te spac e  between j o ined 
lines  au tomatically , command s  < and > wh ich sh ift  g r oups of 
lines , and the ab i li ty to f i lter  por t ions of the buffe r 
thr ough command s  such as sor t .  

FILES 
jusr/l ib/ex2 . 0 str ings 
/usr/l i b/ex2 . 0 recover  
/u sr /l ib/ex2 . 0pr e se rve 
/e tc/te rmcap 
$HOME/ . exrc 
/tmp/Exnnnnn 
/tmp/Rxnnnnn 
/usr /prese rve 

error me ssages  
recover command 
pre se rv e  command 

descr ibes c apab i li t ies  of te rminals 
ed itor startup f i le 

ed i tor temporary 
named buffe r tempor a ry 
prese rvation d irec tory 

SEE ALSO 
awk ( l ) , ed ( l ) , grep { l ) , sed { l ) , te rmc ap { S ) , vi { l )  

CREDIT 

NOTES 

Th is u t i l i ty was developed at the Un ivers ity of Cali for nia  
at Berkeley and is  u sed with permi s s io n .  

The undo command causes  all mar k s  to be lost o n  lines 
changed and then re stored if  the mar k ed lines we re chang ed .  

Undo never  cle ar s the buffer  mod i f ied cond it ion . 

The z command pr ints a numbe r  of log ic al r a th er than phy s i
cal -lines . Mor e  than a sc reen full  o f  output may result i f  
long lines  are presen t .  

F i le input/ou tput error s don ' t  pr in t a name if  the command 
line  ' - '  opt ion is u sed . 
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There i s  no easy way to do a s ing le scan ignor ing case . 

Bec au se of th e implemen tation of the argumen ts to next , only 
5 1 2  bytes of argument  lis t  are allowed there . 

The format of /etc/termcap and the large number  of capabili
ties of te rminals used by the ed itor cause te rminal type 
se tup to be rather  slow. 

The ed i tor does no t warn if text is placed in named buffe r s  
and no t used before ex it ing the editor . 

Null charac te r s  are disc arded in input f i les  and cannot 
appear in resultant file s .  
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NAME 
expr - evaluate arguments as an express ion 

SYNTAX 
expr arg • • •  

DESCRIPTION 
The arguments are taken as an expre ss ion . Afte r evaluat ion , 
the result is wr itten on the standard output .  Each tok en of 
the express ion is a separa te argument .  

The operator s and keyword s  are l isted below . The l i s t  i s  in 
order of increas ing prec edenc e ,  with equal prec edence opera
tor s grouped . 

expr I e xpr 
yields the fir st expr if  it  is  ne ither null  nor ' 0  ' ' 
otherwise yields the second expr . 

expr & e xpr 
yields the fir st expr if  ne ither expr is null  or ' 0 '  ' 
oth erwise yields ' 0 '  . 

expr relop expr 
where relop is one of < < =  = ! =  >= > ,  yields ' 1 '  i f  the 
ind ic ated compar ison is true , ' 0 '  if false . The com
par ison is nume r ic if  both expr are integer s ,  otherw ise  
lexicog raph ic . 

expr + expr 
exp: - expr 
add 1t ion or subtrac t ion of the arguments . 

* e xpr 
expr I expr 
expr % expr 
mult iplicat ion , 
ments . 

expr : e xpr 

div is ion , or rema inder  of  the argu-

The match ing operator compar e s  the str ing fir st  argu
men t  with the reg ular express ion second argument ;  regu
lar express ion syntax is the same as that of ed ( l ) . 
The \ (  • • •  \ )  patte rn symbols can be used to selec t a 
por tion of the f i r st argument .  Otherw ise , the match ing 
operator yields the number of charac te r s  matched ( ' 0 '  
on fa i lure ) .  

expr ) 
parentheses for group ing . 
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Examples :  

To add 1 to the Shell var iable a :  

a= 'expr $a + 1'  

To find the fi lename par t ( least significant par t }  of  the 
pathname stored in var iable a ,  wh ich may or may no t conta in 
I I ' : 

expr $a : ' . */\ ( . *\} ' ' I '  $a 

Note the quoted Shell metacharac te r s .  

SEE ALSO 
ed ( 1 } , sh ( 1 } , te st ( 1 }  

DIAGNOSTICS 
Expr returns the following exit codes : 

0 if the expression is ne ither null nor ' 0 ' , 
1 if the express ion is null or ' 0 ' , 
2 for invalid express ions . 
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NAME 
false - return false 

SYNTAX 
false 

DESCRIPTION 

FALSE ( ! )  

False does noth ing except return with a non-zero ex it value . 
Tr ue ( ! ) , false ' s  counte rpart , does noth ing except return 
with a z ero exit value .  False is typic ally used in shell 
procedures  such as : 

SEE ALSO 

wh ile test ' ! false ' 
do 

command 
done 

sh ( 1 )  true ( 1 )  

DIAGNOSTICS 
False has ex it status 1 .  
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NAME 
fgrep - search a file for a str ing 

SYNTAX 
fgrep option 1 • • •  [ str ings 1 [ f i le 1 

DESCRIPTION 
Commands of the � family search the input fi les ( standard 
input default ) for lines match ing a patte rn . Normally , each 
line found is copied to the standard ou tput . The file name 
is shown if  there is more than one input file .  

Fgrep patterns are fixed str ings and not regular 
s ions . Use � or fgrep when search ing for more 
cated text patte rns . For simple str ing s ,  fgrep is 
and more effic ient . 

The following options are recogni zed .  

-v All lines but those match ing are pr inted . 

-c Only a count of match ing li nes is pr inted . 

expres
compli

faste r 

- 1 The names of files with match ing lines are lis ted 
(once}  separated by newlines . 

-n Each line is  preceded by its linenumber in the file . 

-b Each line is prec eded by the block number on wh ich it 
was found . Th is is sometimes useful in locating disk 
block numbers by context .  

-s  No ou tput is  produced , but the cor rec t exit  status is 
returned . (See DIAGNOSTICS below. } Useful for detec ting 
a g iven patte rn in a file before per forming an opera
tion on it . 

-h Do not pr int fi lename header s  with output line s .  

-y Alphabetic lette r s  in the patte rn will match lette r s  of 
either case in the input . 

-e express ion 
Same as a s imple str ing express ion argument , but useful 
when the str ing express ion begins with a hyphen ' - ' .  

-f fi le 
�e str ing list  is taken from fi le . Fgrep searches for 

lines that conta in one of the (newli ne-separated) 
str ings . /-� 

-x (Exact)  only li nes matched in their  entirety are 
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pr inted 

Care should be taken when us ing the charac ters  $ * [ A I ? ' 
" ( ) and \ in the express ion as they are also mean ingful to 
the Shell . In genera l ,  it is safest to enc lose the entire  
express ion argument in s ingle quote s ' ' ·  

EXAMPLES 
All examples below find regular express ions in the files  
names filel and f i le2 • 

Find all lines 

fgrep ' * '  

Find all li nes 

fgrep dog 

Find all li nes 

fgrep - v  e 

conta in ing an 

f i lel file2 

conta in ing the 

filel � f i le2  

not conta in ing 

file! f ile2 

aste r isk : 

word "dog " : 

the lette r ' e '  : 

Find all lines conta in ing any of the str ings listed in 
str ingfile 

fgrep -f str ingfile file! f ile2 

SEE ALSO 
awk ( l ) , ed ( l ) , egrep ( l ) , grep ( l ) , sed ( l ) , sh ( l )  

DIAGNOSTICS 

NOTES 

Exit status is 0 if  any matches are found , 1 if  none , 2 for 
syntax error s  or inaccess ible file s .  

Ideally there shou ld be only one � command , but there is 
no known s ingle algor ithm that spans a wide enough range of 
space-t ime tradeoffs . 

Lines are limited to 256  charac te r s : longer lines are trun
cated . 
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file - determine file type 

SYNTAX 
f ile fi lename • • •  

f ile - f  fi leofnames 

DESCRIPTION 

NOTES 

File per forms a ser ies of tests on each argument in an 
attempt to classify it . If  a file appears  to be asc i i , f ile 
examines the f i rst 512 bytes and tr ies to guess its 
languag e .  

I f  the fir st argument i s  a - f  flag , f ile will take the list  
of  fi lenames from ' f i leofnames ' .  

Several obj ec t  file formats are recognized .  For a . out and 
x . out  format object file s ,  the re lationsh ip of cc flag s to 
file classification follows : 

cc flag 
i 
n 
s 

class ification 
separate 
pure 
not "not str ipped " 

It  often makes mis takes . In par ticular it  often suggests 
that command files are C programs . 
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NAME 
f ind - f ind files 

SYNTAX 
f ind pathname-list  express ion 

DESCRIPTION 
Find rec ur s ively descends the directory hiera rchy for each 
pathname in th e pathname-l ist ( i . e . , one or more  path name s) 
seek ing f i les that match a boolean express ion wr itten in the 
pr ima r ie s  given below. In the desc r iptions , the argumen t � 
is used as a dec imal integ er where +n me ans more than n ,  -n 
me ans less than n and � me ans exactly �· 

-name fi lename 

-perm onum 

True if th e fi lename argument  matches the current 
f i le name . Normal Sh ell argument  syn tax may be 
used if escaped (watch out for ' [ ' ,  ' ? ' and ' * ' ) .  

Tru e if  the fi le permi s s ion flag s exac tly match 
the oc tal number onum ( see chmod ( l ) ) . I f  onum is 
pre fixed by a minus-sign,  more  flag bits ( 0 17 7 7 7 , 
see stat ( 2 ) ) become s ignificant and th e flag s are 
compared : ( flags &onum) ==onum. 

- type c True if the type of the file is c ,  where £ is b ,  
c ,  d or f for block spec ial f i le ,  charac te r spe
c ial f i le ,  directory or plain file .  

-links n True i f  the file has n links .  

-user uname 
True if th e file belongs  to the use r uname ( log in 
name or nume r ic use r ID) . 

-group gname 

-s ize  n 

- inum n 

-a time n 

-mtime n 

True if th e file belongs  to group gname ( group 
name or nume r ic group ID) . 

True if th e file is n 
-

blocks long ( 5 12  byte s per 
block )  • 

True if the file has inode number n .  

True if th e file has been accessed in n days .  

True if the file has been mod if ied in n 
-

day s .  

-exec command 
True if the executed command returns a zero value 
as ex it statu s .  The end of the command must be 
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punctu ated by an escaped semicolon.  A command 
argumen t ' { } ' is  replac ed by the cur rent pathname . 

-ok command 
Li ke  -exec except that the generated command is 
wr itten on the standa rd ou tput , then the standard 
input is re ad and the command exec uted only upon 
re sponse y .  

-pr int Always true ; causes the cur rent pathname to be 
pr inted . 

-access name [ rwx ] 
True if th e name has the exac t match ing permis
s ions to the file . The name may be either a valid 
log in name or a group name . The permiss ion 
request is optional ; i t  c an cons is t of any of the 
re ad ,  write , or exec �te combinations . I f  omi tted , 
i t  tests whether the direc tor ies leading to the 
f i le can be searched and the file ex is ts . 

-newer file 
True if  th e cur rent f i le has been mod if ied more 
recen tly than the argumen t f ile . 

The pr imaries  may be combined us ing the following opera tor s 
( in or der of decreas ing prec edence) : 

1 }  A parenth es ized 
(paren theses are 
escaped) . 

group of 
spec ial 

pr imar ies and opera tor s 
to th e Shell and must be 

2 )  Th e negation of a pr ima ry ( ' ! '  is the unary not opera
tor } • 

3 }  

4 }  

EXAMPLE 

Concatenation of pr ima r ies ( the  and opera tion is implied 
by th e juxtapos ition of two pr ima r ies } . 

Alte rnation of pr imar ies ( ' -o '  is  the or operator ) .  

To remove all f i les named ' a . out ' or ' * . o '  that have no t 
been accessed for a week : 

f ind I \ (  -name a . out -o -name ' * . o '  \)  -atime +7 -exec rm 
{ } \ ;  

FILES 
/e tc/passwd 
/e tc/group 
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SEE ALSO 
sh ( l ) , test ( l ) , f ilsys ( 5 )  
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NAME 
finger - user information lookup program 

SYNTAX 
finger  [ options ] name 

DESCRIPTION 

FILES 

By default finger lists the log in name , full name , te rminal 
name and wr ite status ( as a ' * '  before the te rminal name if  
write permis s ion is den ied) , idle time , log in time , and 
office location and phone number { i f they are known ) for 
each cur rent XENIX user . { Idle time is minu te s if  it  is a 
single integer , hours  and minutes if  a colon ( : ) is presen t ,  
or  days and hour s  if  a ' d '  is presen t . ) 

A longer format also ex ists and is used by finger whenever a 
lis t  of peoples names is given . (Account name s as we ll as 
first  and last name s of users  are accepted . )  Th is format is 
mult i-l ine ; it  includes all the information descr ibed above 
as we ll as the user ' s  home direc tory and log in shell , any 
plan wh ich the per son has placed in the file . plan in their  
home directory ,  and the proj ec t on wh ich they are  wor k ing 
from the file . proj ect also in the home direc tory . 

Finger options include : 

-f Suppress the pr inting of the header line ( shor t for
mat )  • 

- 1  Force  long ou tput format .  

-p Suppress pr inting of the . plan files 

-s Force shor t output format . 

jetc/utmp 
jetc/passwd 

jusr /adm/lastlog 
$HOME/ . plan 
$HOME/ . proj ec t  

who file 
user name s ,  
log in direc tor ies , 
last log in times 
plans 
proj ects 

offices , 
and shells 

phones , 

SEE ALSO 
who ( l )  

CREDIT 

NOTES 

Th is utility was developed at the Un ivers ity of Cali for nia 
at Berkeley and is used with permis s ion.  

Only the fir st line of the . proj ect file is pr inted . 
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NAME 
fsck f i le sys tem cons is tency check  and inte rac tive repair 

SYNTAX 
fsck [ option ] [ fi le system ] • • •  

DESCRIPTION 
Fsck audits and in te rac tively repair s incons istent cond i
tions for the named f ilesystems . Fsck ignores the ' f i le 
system clean ' flag in the super block ; upon comple tion fsck 
se ts ' f i le system clean ' ( i f it  was no t alre ady se t) . 

I f  a f i le system is cons isten t then the number of f iles , 
number of blocks used , and number of blocks free are 
repor ted . If the f ile system is incons isten t the operator 
is prompted for concurrence before each cor rection is 
attempted . Most cor rections lose data ; all losses are 
repor ted . The defau lt ac tion for each cor rection is to wa it 
for the operator to re spond ' yes ' or ' no ' . Wi thout wr ite 
permi s s ion fsck defaults to -n ac tion . 

These options are recognized : 

-y As sume a yes re sponse to all quest ions . 

-n As sume a no re sponse to all quest ions . 

-sX Ignore the ac tual free lis t  and ( uncondit ionally) con
struct a new one by rewr it ing the super-block of the 
f i le system . The file sys tem shou ld be unmounted wh i le 
th is is done , or extreme care should be taken that the 
system is qu iescen t  and that it is rebooted immediately 
afte rwards . Th is prec aution is nec essa ry so that the 
old , bad , in-core copy of the superblock will no t con
t inue to be used , or wr itten on th e file system . 

Th e free li s t  is cre ated with inte r leaving accord ing to 
the following spec ification of c : s  for X :  
-sc : s  spac e free blocks s blocks apart  In cylinders  of 
c block s each . 

I f  X is not g iven , the values used when the f i lesystem 
was cre ated are used . I f  these values we re no t spec i
fied , then c=4 00 , �=9 is assumed . 

-SX Cond i t ionally reconstruct  the free lis t .  Th is option 
is like  -sx except that the free li s t  is rebu i lt only 
i f  there we re no discrepanc ies discovered in the f i le 
system . I t  is u seful for forc ing free lis t  reorganiza
t ion on uncontaminated file systems . -s forces -n . 

-t  If  fsck  canno t obtain enough memory to keep its tables , 
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it u ses  a scratch file .  If the -t opt ion is spec ified , 
th e f i le named in the next argumen t is used as  the 
scratch fi le . Wi thout the -t option,  fsck prompts if  
i t  needs a scratch fi le .  The file should not be on the 
f i le system be ing checked ,  and if  it  is not a spec ial 
f i le or did not alre ady ex is t ,  it  is removed when fsck 
comple tes .  

I f  no fi lesystems are given to fsck then a default lis t of 
f i le systems is re ad from the file /etc/checklist . 

Incons is tenc ies checked are as follows : 

1 .  Blocks  cla imed by more than one inode or the free lis t .  

2 .  Blocks  cla imed by an inode or the free list  ou ts ide the 
range of the fi le system . 

3 .  Incor rect link counts . 

4 .  S i z e  checks : 
Incor rec t number of blocks  in file . 
Direc tory s ize  not a mult iple of 16  bytes .  

5 .  Bad inode format .  

6 .  Blocks  not accounted for anywhere . 

7 .  Direc tory checks : 
F i le pointing to unalloc ated inode . 
!node number ou t of rang e .  

8 .  Super Block checks : 
Mor e than 6 5 5 36 inodes . 
More  blocks for inodes than there are in the fi le sys
tem . 

9 .  Bad free block li s t  format .  

10 . To tal free block and/or free inode count incor rec t .  

Orphaned fi le s and director ies ( allocated but unre fe renced) 
are , with the opera tor ' s  concur rence ,  reconnec ted by plac ing 
th em in the 11 lost+found 1 1 directory . The name ass igned is 
the inode number .  The only restr iction is that the direc tory 
11lost+found 11 must preex is t in th e root of the fi lesystem 
be ing chec ked and must have empty slo ts in wh ich en tr ie s can 
be made . Th is is accomplished by mak ing " lost+found " ,  copy
ing a number of f i les to the di rec tory , and then remov ing 
th em ( before fsck is exec uted) • 
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Check ing the raw dev ice is almost always faste r . 

FILES 
/e tc/ch ecklist  defau lt li s t  of f i le systems to chec k .  
lost+found home for orphans 

SEE ALSO 

NO�ES 

dcheck ( l ) , icheck ( l ) , f i lsys ( 5 ) , cra sh ( 8 ) , mount ( lM) 
/e tc/rc the system star tup scr ipt wh ich uses fsck heav i ly .  

!node number s  for • and in each directory should be 
checked for validity .  
The - b  option o f  icheck ( l )  should be avai lable . 
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NAME 
gets - get a str ing fr om standard input 

SYNTAX 
gets [ default ] 

DESCRIP'l'ION 
Gets can be us�d with csh ( lS )  to read a str ing from the 
standard input .  I f  a default is g iven it is used if an 
error occur s .  The result ing str ing ( either the default  or 
as read from the standard input is wr itten to the standard 
output . I f  no default is g iven and an er ror occur s ,  gets 
exits with exit  status 1 .  

SEE ALSO 
csh ( lS )  
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NAME 
graph - draw a graph 

SYNTAX 
graph [ option ] • • .  

DESCRIPTION 
Graah with no options takes pairs  of numbers 
dar input as absc issas and ord inate s of a 
s ive points are connec ted by stra ight lines . 
encoded on the standard ou tput for display 
filte r s .  

from the stan
graph . Succes

The graph is 
by the plot ( l )  

I f  the coord inate s o f  a point are followed by a nonnume r ic 
str ing ,  that str ing i s  pr inted as a label beg inning on the 
point .  Labels may be surrounded with quote s " • • •  " , i n  wh ich 
case they may be empty or conta in blank s and number s ;  labels 
never conta in newlines . 

The following options are recognized ,  each as a separa te 
argument .  

-a Supply absc issas au tomatically ( they are mis s ing from 
the input ) ; spac ing is given by the next argument 
(default 1 ) . A second optional argument is the start
ing point for automatic absc issas ( default 0 or lowe r 
limit g iven by -x) . 

-b Break (disconnec t )  the graph after each label in the 
input .  

-c  Charac ter str ing given by next argument is  default 
label for each point .  

-g Next argument is  gr id style , 0 no gr id , 1 frame with 
tick s ,  2 full gr id (defau lt ) . 

-1 Next argument is label for graph . 

-m Next  argument is mode ( style ) of connec ting lines : 0 
disconnec ted , 1 connec ted (defau lt ) . Some dev ices g ive 
dis tinguishable line styles for other small integer s .  

-s Save screen , don ' t  erase before plott ing . 

-x 1 ] 
I f  1 is present ,  x axis is logar ithmic . Next 1 (or 2 )  
arguments are lowe r ( and upper )  x limits . Th ird argu
ment ,  if present ,  is gr id spac ing-on x ax is . Normally 
these quantities are dete rmined automatic ally . 

-y [ 1 ] 
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Simi larly for '1..· 

-h Next argument is fraction of space for he ight . 

-w Simi lar ly for width . 

-r Next  argument is frac tion of space  to move r ight before 
plotting . 

-u Simi larly to move up before plott ing . 

- t  Transpose hor i zontal and ver t ical axes . 
applies  to the ver tical axis . ) 

(Option -x now 

A leg end ind icating gr id rang e  is produced with a gr id 
unle ss the -s option is presen t .  

If  a spec ified lowe r limi t exceeds the upper limi t ,  the axis 
is rever sed . 

SEE ALSO 

NOTES 

spline ( ! ) , plot ( ! )  

Graph stores all points inte rnally and drops those for wh ich 
there isn ' t  room . 
Segments that run out of bounds are dropped , not windowed . 
Logar ithmic axes may not be rever sed . 
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NAME 
grep - search a file for a limi ted regular express ion 

SYNTAX 
grep [ option ] . . . express ion [ f ile ] • • •  

DESCRIPTION 
Commands of the � fami ly search the input files ( standard 
input default)  for li nes match ing a patte rn .  Normally , each 
line found is copied to the standard output .  The file name 
is shown if  there is more than one input file . 

Grep patte rns are limi ted regular express ions in the style 
of ed ( l ) . Use egrep for searches of full regular expres
s ions and fgrep for fast searches of fixed str ing s .  

The following options are recognized .  

-v All li nes but those match ing are pr inted .  

-c Only a count of match ing lines is pr inted . 

-1  The names of files with match ing li nes are lis ted 
(once)  separa ted by newlines . 

-n Each line is  prec eded by its li nenumber in the file . 

-b Each line is preceded by the block number on wh ich it  
was found . Th is is sometimes useful in locating disk  
block numbers  by context . 

-s No ou tput is produced , but the cor rec t ex it status is 
returned . (See DIAGNOSTICS below . ) Useful for detec t ing 
a given patte rn in a file before per forming an opera
tion on it . 

-h Do not pr int filename header s  with output li nes . 

-y Alphabetic lette r s  in the patte rn will match lette r s  of 
either case in the input . 

-e express ion 
Same as a s imple express ion argument ,  but use ful when 
the express ion beg ins with a - .  

Care should be taken when us ing the following charac te r s  in 
an express ion as they are also meaningful to the shell : $ * 
[ A I ? 1 " { ) and \ .  I t  is safest to enc lose the entire  
express ion argument in s ing le quote s ' ' ·  

Regular express ions are composed of the following elements . 
Note that in the following descr iption a ' charac ter ' 
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excludes the newli ne charac te r : 

EXAMPLES 

A back slash (\ )  followed by a s ingle charac te r matches 
that characte r .  Th is is true for all of the charac ter s  
discussed below , so that the spec ial meaning of any 
charac te r ceases  if  prec eded by a back slash . 

A caret ( "" ) . matches the beg inning of a line . 

A dollar s ign ( $ )  matches the end of a line .  

A per iod ( . ) matches any charac te r .  

A s ingle charac te r not otherwise endowed with spec ial 
meaning matches that charac ter . 

A str ing enclosed in brackets [ ]  matches any s ing le 
charac ter from the str ing .  Ranges of ASC I I  character 
codes may be abbrev iated as in "a-z0- 9 " . An end 
bracker ( ] ) may occur only as the fir st charac ter of 
the str ing .  A l iteral hyphen ( - )  must be placed where 
it can ' t  be mis taken as a range ind icator . 

Parentheses escaped with backslashes \ (  and \ )  can be 
used to delimi t and remember express ions . Remembered 
express ions are numbered beg inning with 1 in the ord er 
in wh ich they are encounte red . Each delimi ted expres
s ion can then be repeated in the search express ion by 
escaping the appropr iate express ion number . For exam
ple , \ (T0\) \1 would match "TOTO" and \ (T\) \ (0\) \2\1 
would match " TOOT" 

All examples below find regular expre ss ions in the f iles  
name s f ilel  and file2  • 

Find all li nes beg inning with an upper case letter : 

grep ' "' [A- Z ] ' f i lel f i le2 

Find all lines conta ining an aste r is k : 

grep ' \* '  f i lel file2  

Find all lines end ing with a back slash : 

grep ' \\$ ' f i lel f ile2  

Find all lines not beg inn ing with 

grep -v ' "'\ . H ' f i lel f ile2 
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Find all lines conta ining exactly three charac te r s : 

egrep ' f i lel f ile2 

SEE ALSO 
ed ( l ) , eg rep ( l ) , fgrep ( l ) , sed ( l ) , sh ( l )  

DIAGNOSTICS 

NOTES 

Exit sta tus is 0 if  any matches are found , 1 if  none , 2 for 
syntax error s  or inaccess ible file s .  

Ideally there shou ld be 
algor ithm exists that 
time tradeoffs . 

only one �' but no known s ingle 
spans a wide enough range of space-

Lines are limi ted to 2 56  charac te r s ;  longer li nes are trun
cated . 
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NAME 
haltsys - close out the file systems and halt the CPU 

SYNTAX 
/etc/haltsys 

DESCRIPTION 
Haltsys does a shutdn ( )  system call ( see shutdn ( 2 ) ) to flush 
out pend ing dis k I/0 , mar k  the file systems clean , and halt 
the proc essor . Haltsys takes effect immed iate ly ,  so user 
proc esses shou ld be killed beforehand . Shutdown ( lM)  is 
recommended for normal system te rmination � it  warns the 
use r s ,  cleans th ings up , and calls haltsys . Use haltsys 
direc tly only if some system problem prevents the running of 
shutdown . 

SEE ALSO 
shutdn ( 2 ) , shutdown ( lM) , boot ( 8 )  
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NAME 
head - pr int fir st few lines of a stream 

SYNTAX 
head [ -count ] [ f ile . . . 

DESCRIPTION 
Th is fi lte r pr ints the f i rst count lines of each of the 
spec ified files . I f  no files are spec if ied , head reads from 
the standard input .  If  no count is spec i fied;-then 10 lines 
are pr inted . 

SEE ALSO 
ta il ( l )  

CREDIT 
Th is utility was developed at the Un ivers ity of Cali fornia  
at  Berkeley and is  used with permis s ion . 
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NAME 
icheck  - f i le system storage cons is tency check 

SYNTAX 
icheck [ - s ] [ -b number s  ] [ f i le system ] 

DESCRIP'l'ION 

FILES 

!check examines a f i le system , bui lds a bit map of 
block s ,  and compare s th is bit map ag ainst the free 
ma inta ined on the file system . If th e fi le system is 
spec ified ,  a se t of defau lt f ile systems is checked .  
normal output of icheck includes  a repor t of 

used 
list  
no t 
The 

Th e total number of f iles and the number s  of reg ular ,  
directory , block spec ial and charac te r spec ial f i le s .  

The total numbe r o f  blocks i n  use and the numbe r s  of 
s ing le- , double- , and tr iple-ind irec t blocks and di rec
tory blocks .  

The number of  free blocks .  

The number of  blocks  miss ing ; i . e .  not in  any f i le nor 
in the free li s t .  

The - s  option causes  icheck to ignore the ac tual free lis t  
and reconstruc t  a new one by rewr i t ing the super-block of 
th e f ile system . The fi le system should be dismounted wh ile 
th is is done ; i f  th is is not poss ible ( for example if  the 
root  f i le sys tem has to be salvaged) care should be taken 
that the system is quiescent  and that it  is rebooted immedi
ately afterwards so that the old , bad in-core copy of the 
super-block wi ll not continue to be used . No tice also that 
the words in the super-block wh ich ind ic ate th e s ize  of th e 
free lis t  and of the i-l i s t  are believed . I f  th e super
block has been curdled these words wi ll have to be patched . 
The -s  opt ion causes the normal  output repor ts to be 
suppre ssed . 

Following the -b option is a li s t  of block number s ;  whenever 
any of the named block s turns up in a fi le ,  a diagnostic is 
produc ed . 

!check is  faster if the raw ver s ion of the spec ial f i le is 
used , s ince it re ads the i-l i s t  many blocks at a t ime .  

De fault f i le systems vary with installation. 

SEE ALSO 
dcheck ( l ) , nch ec k ( l ) , f i lsys ( S ) , clr i ( l )  
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DIAGNOSTICS 

NOTES 

For duplicate blocks and bad blocks {wh ich lie ou ts ide the 
f i le system) icheck announces the difficulty , the i-number , 
and the k ind of  block involved . I f  a re ad error is encoun
tered , the block number of the bad block is pr inted and 
icheck  cons iders  it  to conta in 0 .  ' Bad freeblock ' means 
that a block numbe r ou ts ide the avai lable spac e was encoun
tered in the free li s t .  ' n  dups in f�ee ' me ans that n 
blocks  we re found in the free li s t  wh ich duplic ate blocks 
either in some f ile or in the earlier  part of the free lis t .  

Since icheck is inheren tly two-pass in nature , extraneous 
diagnostics may be produced if  applied to ac tive f ile sys
tems . 
I t  believes even preposte rous supe r-blocks and consequently 
can get cor e images . 
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NAME 
join - relational database operator 

SYNTAX 
join [ options ] f i lel f ile2  

DESCRIPTION 
Join forms , on the standard ou tput ,  a join of the two rela
t1ons spec ified by the lines of f i lel  and f ile 2 . If  f ilel 
is  ' - ' ,  the standard input is used . 

Filel and file2  must be sor ted in increas ing ASC I I  collating 
sequence on the fields on wh ich they are to be joined , nor
mally the f ir st in  each line . 

There is one line in the ou tput for each pair of lines in 
filel and file2 that have iden tical join field s .  The output 
line normally cons ists of the common field ,  then the rest of 
the line from f ile! , then the rest of the line from file 2 . 

Fields are normally separa ted by blank , tab or newline . In  
th is case , mult iple separator s count as  one , and leading 
separator s are discarded . 

These options are recognized : 

-an In addit ion to the normal output , produce a line for 
each unpairable line in file n ,  where n is 1 or 2 .  

-e s Replace empty ou tput fields by str ing s .  

-jn m 
Jo in on the mth field of f ile n .  I f  n is miss ing , use 
the mth field in each file .  

-o list  
�ch 

each 
f ile 

output line compr ise s the fields spec ifed in l ist , 
element of wh ich has the form n . m ,  where n-rs-a 

number and m is a field number . 

-tc Use charac ter c as a separa tor ( tab charac te r ) . 
appearance of c in a line is s ignificant .  

Every 

SEE ALSO 

NOTES 

sor t ( l ) , comm ( l ) , awk ( l )  

With de fault field separation , the collating sequenc e is 
that of sor t -£� with - t , the sequenc e is that of a pla in 
sor t .  
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The conventions o f  join , sor t ,  comm , uniq, look and awk ( l }  
are wildly incongruou s .  
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HAME 
k i ll - terminate a process with extreme prej udice 

SYN'rAX 
k ill -s igno ] process id • • •  

DESCRIP'l'IOH 
Kill  sends s ignal 15  ( terminate ) to the spec if ied processes . 
�a s ignal number prec eded by ' - ' is g iven as f i r st argu
ment ,  that s ignal is sent instead of te rminate ( see s ig
nal ( 2 ) ) . Th is will k i ll processes that do not catch the 
s 1gnal ; in par ticular ' k ill - 9  • • •  ' is  a sure k i ll .  

By convention , i f  process number 0 is spec if ied , all members 
in the process group ( i . e . processes result ing from the 
cur rent log in)  are s ignaled . 

The k i lled proc esses must belong to 
he is the super-use r .  To shut the 
up single user the super-use r may 
init ( 8 ) . 

the cur rent user unless 
system down and br ing it 
use ' k ill -1 1 ' ; see 

The proc ess number of an asynchronous process started with 
' & '  is repor ted by the shell . Process number s can also be 
found by us ing � { 1 ) . 

SEE ALSO 
ps ( l ) , k i ll ( 2 ) , s ignal ( 2 )  
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NAME 
1 l i s t  information about contents of direc tory 

L (l )  

SYNTAX 
1 [ -asdruc i fg ] name • • • 

DESCRIPTION 
For each directory argumen t,  1 l ists  the contents of the 
directory ;  for each file argumen t ,  1 ' r epeats its  name and 
any other  in formation requested . The output is sor ted 
alphabetically by defau lt .  Wh en no argumen t is g iven , th e 
cur rent d irec tory is lis ted . Wh en several arg umen ts are 
g iven , the argumen ts are fir st sor ted appropr iate ly ,  but 
f i le arg umen ts appear before director ies and their  contents . 
By defau lt , information is l isted in the format of the ' ls 
-1 ' command , wh ich is iden tical to 1 in most re spec ts .  Th is 
format prov ides mode , number  of links , owner , s ize  in byte s ,  
and t ime of last mod ification for each fi le .  (See below. ) 
I f  the f i le is  a spec ial f i le the s ize field w i ll inste ad 
conta in the major and minor dev ic e number s .  Th ere are 
several options : 

- t  Sor t by time mod if ied ( latest f ir st}  
name , as is  normal .  

in ste ad of by 

-a Lis t  all entr ie s ;  usually ' . '  and ' • •  ' a re suppre ssed . 

-s  Give s ize  in block s ,  including ind irect block s ,  for 
each en try . 

-d If a rgumen t is a directory , l ist  only its  name , no t its  
contents (mostly used with -1 to get status on di rec
tory)  • 

-r  Rever se the order of  sor t  to get  rever se alphabetic or 
oldest f i r s t  as appropr iate . 

-u Use time of last  access instead of la st mod i f ication 
for sor t ing (-t )  or pr inting (-1 ) . 

-c Use time of last mod ification to inode (mode , etc . ) 
instead of last  mod i f ication to file for sor t ing (-t )  
or  pr inting ( -1 ) . 

- i  Pr in t i-numbe r in fir st column of the repor t for each 
f i le lis ted . 

-f  Force  each argumen t to be  inte rpre ted as a direc tory 
and lis t  the name found in each slo t .  Th is  opt ion 
turns off -1 , - t ,  -s , and - r , and turns on -a ; the 
order  is the order  in wh ich en tr ies appear in the 
direc tory . 
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FILES 

L ( l )  

-g Give group ID inste ad of owner ID in long lis t ing . 

The mode pr inted under the -1  opt ion conta ins 11  charac te r s  
wh ich are inte rpre ted a s  follows : the fi r st charac te r is  

d if  the entry is a directory � 
b if the entry is a block-type spec ial f i le �  
c if the en try is a charac ter-type spec ial f i le �  

if the entry is a pla in f ile .  

The next 9 charac te r s  are inte rpre ted as three sets of three 
bits  each . The f ir st se t re fe r s  to owner permiss ions � the 
next to permiss ions to others  in the same user-group � and 
the last  to all o ther s .  With in each se t the three charac
te r s  ind icate permis s ion re spec tively to read, to wr ite , or 
to exec ute the f ile as a program .  For a directory , ' exe
cute ' permis s ion is inte rpreted to mean permis s ion to search 
the direc tory for a spec ifi€d f ile .  The permiss ions are 
ind ic ated as follows : 

r if  the file is re adable � 
w if  the f ile is wr itable � 
x if the f i le is executable � 

if  the ind ic ated permi s s ion is not g ranted . 

The group-exec ute permis s ion charac te r is g iven as s i f  the ·�. 

f i le has se t-group-ID mode � l i kewise the use r-exec ute per
mis s ion charac te r is g iven as s if the file has se t-use r-ID 
mode . 

The last  charac te r of the mode ( normally ' x '  or ' - ' )  is t if  
the 10 0 0  bit of  the mode is  on . See chmod ( l }  for the mean
ing of th is mode . 

When the s izes  of the fi les in a di rec tory are lis ted ,  a 
to tal count of blocks ,  inc luding ind irec t blocks is pr inted .  

/e tc/passwd to get  user  ID ' s  for ' 1 ' .  
/e tc/group to get group ID ' s  for ' 1  -g ' .  
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NAME 
lc - list  directory in columns 

SYNTAX 
lc [ -abcdfgi lmqrstuxlCFR ] name • • .  

1 [ lc options ] name 

DESCRIPTION 
For each directory argumen t,  lc lists  the contents of the 
direc tory ; for each fi le argumen t ,  lc repeats its name and 
any other  information requested . The ou tput is sor ted 
alphabetically by defau lt .  When no argumen t is g iven , the 
cur rent direc tory is listed.  When several argumen ts are 
g iven , the argumen ts are fir st sor ted appropr iately , but 
f i le arg umen ts appear before direc tor ies and their  conten ts . 

There are three major li s t ing formats . Th e format chosen 
depends on whether  the ou tput is going to a te letype , and 
may also be controlled by option flag s .  The default format 
for a tele type is to lis t the con ten ts of direc tor ies in 
mult i-column format ,  with the en tr ie s sor ted down the 
columns .  ( F iles wh ich are no t th e contents of a direc tory 
be ing in terpre ted are always sor ted ac ross the page rather 
than down the page in columns .  Th is is bec ause the ind ivi
du al f i le name s may be arbitra r i ly long . ) If the standard 
ou tput is not a tele type , the defau lt format is to lis t  one 
en try per line . Finally , there is a stream ou tput format in 
wh ich fi les are li s ted across the pag e ,  separa ted by ' , '  
charac te r s .  The -m flag enable s th is forma t �  when invoked 
as 1 this format is also used . 

There are an unbeli evable number of options : 

-1  Lis t  in long format ,  g 1v1ng mode ,  number of link s ,  
owner , s ize  in bytes , and time o f  last mod if ic at ion for 
each file .  (See below. ) I f  th e f ile is a spec ial f ile 
the s ize  field will instead conta in the major and minor 
dev ice  number s .  

- t  Sor t by time mod i f ied ( latest f ir st) instead of by 
name , as is normal .  

- a  Lis t all en tr ie s �  usually ' . '  and ' • •  ' a re suppre ssed . 

-s  Give s ize  in blocks , including ind irec t blocks , for 
each en try .  

-d If  argumen t is a directory , list  only its name , no t its  
contents (mostly used with -1 to  get status on  direc
tory)  • 

- r  Rever se the order o f  sor t to get rever se alphabetic or 
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oldest fir st as appropr iate . 

-u Use t ime of last access inste ad of last mod i f ication 
for sor t ing (-t )  or pr inting ( -1 ) . 

-c Use t ime of f i le creation for sor t ing or pr inting . 

- i  Pr int i-number  in fir st column of the repor t for each 
f i le lis ted . 

-f  Force  each argumen t to be in te rpreted as  
and lis t the name found in  each slo t .  
turns off - 1 , -t , - s ,  and -r , and turns 
or der is the order in wh ich en tr ies 
direc tory . 

a direc tory 
Th is option 

on -a 1  the 
appear in the 

-g Give group ID instead of own er ID in long list ing . 

-m force  stream ou tput forma t 

-1  forc e  one entry per  line output format ,  e . g .  to a te le
type 

-c for ce  mult i-column ou tput , e . g .  to a f ile or a pipe 

-q force  pr inting of non-g raphic charac te r s  in file name s 
as the charac te r ' ? ' ; this normally happens only i f  the 
ou tput dev ice is a tele type 

-b force  pr inting of non-g raph ic charac te r s  to be in the 
\ddd notation , in oc tal . 

-x for ce  columnar pr inting to be sor ted ac ross rather than 
down the pag e ;  th is is th e defau lt if  the last charac
te r of the name the program is invoked with is an ' x ' . 

-F cau se direc tor ies to be ma rked with a tra iling ' / '  
exec utable f i les to be ma rked with a tra iling ' * ' ; 
is the defau lt if  the last charac te r of the name 
prog ram is invoked with is a ' f ' . 

-R rec ur s ively list  subdirec tor ie s encounte red . 

and 
this 

the 

The mode pr inted under the - 1  opt ion conta ins 11  charac te r s  
wh ich are inte rpre ted as follows : the fir st charac te r is 

d if  the entry is a direc tory ; 
b if the entry is a block-type spec ial f i le ;  
c if th e entry is a charac te r-type spec ial f i le ;  
m if  the entry is a mu lt iplexor -type charac te r spec ial 

f i le ;  
if the entry is a pla in fi le . 
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FILES 

LC ( l )  

The next 9 charac te r s  are inte rpre ted as three sets of three 
bits each . The f ir st se t refe r s  to owner permiss ions ; the 
next to permiss ions to others  in th e same use r-group ; and 
the last to all o ther s .  Within each se t the three cha rac
ter s  ind ic ate permis s ion re spec t ively to re ad , to wr ite , or 
to exec ute the f ile as a pr ogram .  For a direc tory , ' exe
cute ' permi s s ion is interpre ted to mean permis s ion to se arch 
th e direc tory for a spec i fied f ile .  The permis s ions are 
ind ic ated as follows : 

r i f  th e f ile is re adable ; 
w if  the fi le is wri table ; 
x if  the fi le is executable ; 

i f  the ind icated permis s ion is no t g ranted . 

The group-execute permis s ion charac te r is g iven as s i f  the 
f i le has set-group-ID mode ; likewise the use r-exec ute pe r
mi s s ion charac te r is g iven as s if  the fi le has se t-user-ID 
mode . 

The last character of the mode ( normally ' x '  or ' - ' )  is t i f  
the 10 0 0  b i t  o f  the mode is on. See chmod ( l )  for the mean
ing of th is mode .  

When the s izes  of th e f iles in a directory are lis ted , a 
to tal count of blocks , including ind irec t blocks is pr inted . 

/e tc/passwd to get user  !D ' s  for ' lc -1 ' .  
/e tc/group to get group !D ' s  for ' lc -g ' .  

CREDIT 

NOTES 

Th is  ut il ity was developed at the Un ivers ity of Cali for nia 
at Berkeley and is used with permis s ion. 

Newline and tab are cons idered pr in ting charac te r s  in f i le 
names .  

The ou tput dev ic e i s  assumed to b e  8 0  columns wide . 

The option se tt ing 
is  undes irable 
" lc -s I lpr " .  On 
incompatible with 
expec ted that many 
ali a s ing lc  to ls . 

based on whether the ou tput is a te le type 
as " lc -s " is much di fferent than 
the other hand , not doing th is would be 

older shell sc r ipts us ing ls , as is 
wi ll replac e the older  ls with lc by 

Column widths choices are poor for te rminals wh ich can tab . 
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NAME 
ld - link ed itor 

SYNTAX 
ld [ option ] ' f i le • • • 

DESCRIPTION 
Ld comb ines several obj ec t  pr ograms into one , resolves 
exte rnal re ferences , and searches libra r ie s .  Ld combines 
th e g iven obj ec t  f iles , produc ing an obj ec t  module-wh ich can 
be either  exec uted or become the input for a further  ld run . 
( In the latter case , the -r  option must be given to prese rve 
th e relocat ion records . )  The ou tput of ld is left by defau lt 
in the fi le a . out .  Th is f i le is made exec utable only if no 
error s occur red . 

The f iles g iven as argumen ts are conc atenated in the 
spec ified . The defau lt en try point of the output 
beg inn ing of the fir st rou tine in the fir st f i le . 
compile r ,  cc , calls ld automatic ally unless g iven 
option.  The command line that cc passes to ld is 

ld /lib/crtO . o  f iles cc-opt ions -lc 

order  
is the 
The C 
the -c 

If any argumen t is a library , it  is searched exac tly once at 
the point it is encountered in the argumen t lis t .  Only 
those rou t ines defin ing an unre solved external referenc e are 
loaded . I f  a routine fr om a library re ferences ano ther rou
tine in the library , and the library has not been pr ocessed 
by ranl i b ( lS ) , the refe renc ed routine must appear afte r the 
refe renc ing rou tine in the library . Thus the order of pro
grams with in libraries  may be impor tant .  I f  the fir st 
member of a library is named ' . SYMDEF ' ,  then it is under
stood to be a dictionary for the library such as produc ed by 
ranl i b �  the dictionary is se arch ed ite ratively to satisfy as 
many refe rences as poss ible . 

The symbols '_etex t ' ,  ' _edata ' and '_end ' ( ' e text ' , ' edata ' 
and ' end ' in C )  are rese rved , and if refe rred to , are se t to 
the fir st loc ation above the pr ogram ,  the fir st loc at ion 
above initiali zed data , and the fir st loc ation above all 
data , re spec tively . It is err oneous to define these sym
bols . 

I f  no error s occur and there are no unre solved exte rnal 
re fe rences , th en shor t form re loc ation information is 
attached and the fi le is made exec utable . Th is shor t form 
reloc at ion information is suff ic ien t to allow the fi le to be 
used for ano ther pass of ld , to change the text and data 
base addresses . At the- same time , the -n , - i  , or -F 
options can be used to produce di ffe ren t types of exec utable /� 
f i le s .  
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LD (lS )  LD ( lS )  

Ld understands several options . Except for - 1 , they should 
appear before the names of all obj ect  f ile argumen ts . 

-s ' Str ip '  the ou tput to save spac e  by remov ing the symbol 
table and reloc at ion record s .  No te that str ipping 
impa irs  the use fulness of the debugger . Th is informa
tion can also be removed la ter  with str ip ( lS ) . 

-sr  Do not attach th e shor t form of reloc ation . Th is does 
not imply remov ing the symbol table , as with -s  • 

-u Take  the following argumen t as a symbol and en te r it  as 
undefined in the symbol table . Th is is use ful for 
load ing wholly from a library,  s ince init ially the sym
bol table is empty and an unre solved reference is 
needed to for ce the loading of the fir st rou tine . 

-lx Th is option is an abbrev iation for the li brary name 
' /l ib/l i bx . a ' , where x is a str ing .  I f  the library 
does no t ex is t ,  ld then tr ies ' /usr/lib/libx . a ' . A 
li brary is searched when its name is encounte red , so 
th e placemen t of a - 1  is s ignif icant .  Note that - 1  
with no arg umen t,  defau lts to -lc • I f  the processor on 
wh ich ld is running is no t the same as the ta rget  pro
cessor , then it is poss ible that -p may be implied . In 
the case of the MC68000  target ,  -p /usr/lib/m68lib is 
implied . 

-p Tak e th e following argumen t as the direc tory in wh ich 
-lx librar ies wi ll be found . 

-x Do no t prese rve local ( non- . globl)  symbols in the out
put symbol table ; only en te r external symbols . Th is 
option saves some space in the ou tput f i le .  

-X Save loc al symbols except for 
with ' L ' . Th is option is 
inte rnally genera ted labels 
local to routines . 

those whose names beg in 
used by cc ( lS )  to discard 
wh i le retain ing symbols 

-r Generate ( long form) relocation records  in the output 
f i le so that the output f i le can be the subj ec t of 
another ld run .  Th is flag also prevents f inal defini
tions from be ing given to common symbols and suppre sses 
th e ' unde fined symbol ' diagnost ics . 

-d Force definition of common storage even if the -r flag 
is pre sent .  

-nn Ar range that wh en the ou tput fi le is  executed , the text 
por t ion wi ll be re ad-only and shared among all use r s  
exec uting the f i le .  Th is involves mov ing the data 
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FILES 

are as up to the fir st poss ible page  boundary following 
the end of the text .  A warning is issued if  the 
cur rent mach ine doe s no t suppor t th is option . 

-nr Iden tical to -nn except that the text and data pos i
t ions are rever sed . 

-n Iden tical to wh ichever of -nn and -nr is the de fau lt 
for the cur rent mach ine . 

- i  When the ou tput f ile is executed , the program text and 
data areas are given separa te address spaces .  The only 
difference between th is opt ion and -n is that with - i  
the data may start  at a boundary unre lated to the pos i
t ion of the text .  A wa rning is is sued if the current 
mach ine does no t suppor t th is option. 

-o The name arg umen t afte r -o is u sed as the name of the 
ld ou tput f ile ,  inste ad of a . out .  

-e The following arg umen t is taken to be tbe name of the 
entry point of the loaded program .  The base of the text 
segmen t is the default .  

-D The next argumen t is a dec imal numbe r that sets the 
s iz e  of the data segmen t.  

-N 

-R 

The next argument is taken to be a hex idec imal numbe r 
that se ts the pages ize , or round ing s ize , for use with 
the -n option. With - i , it  spec ifies  the base of the 
data segmen t.  With -nn , it is used to compute the base 
of the data segmen t.  With -nr , it is used to compute 
th e base of the text segmen t.  

The next argumen t 
that is used as 
With - i  or -nn , 
addre ss � with -nr 

is taken to be a hex idec imal numbe r 
the base address for text  relocat ion.  

it  also spec ifies  the text base 
it spec ifies  the da ta base addre ss . 

-F The next argumen is taken to be a hexadec imal numbe r 
that spec ifies the s ize  of the stack requ ired by the 
obj ec t  f ile when execut ing . Th is only has meaning on 
those pr ocessor s that canno t expand the stack dynami
cally . 

/l i b/lib* . a  
/usr/l ib/lib* . a  
a .  ou t 

libra r ies 
more libraries 
ou tput f ile 

SEE ALSO 
as { lS ) , ar { lS ) , cc { lS ) , ranlib { lS ) , str ip { lS ) , a . out { 5 )  
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NAME 
learn - computer aided instruct ion about XENIX 

SYNTAX 
learn - directory subj ect [ lesson [ speed ] ] ] 

DESCRIPriON 

FILES 

Th is command gives compute r aided cour ses and prac tice in 
XENIX . To get star ted , type ' learn ' .  The program will ask 
quest ions to find ou t what you want to do . The quest ions 
may be bypassed by naming a subj ect , and the last lesson 
number that learn told you in the prev ious sess ion . You may 
also include a speed number that was g iven with the lesson 
number ( but withou t the parentheses that learn places around 
the speed number ) . I f  lesson is  ' - ' ,  learn prompts for each 
lesson ; th is is useful when debugg ing . 

Among the subjects handled are : 

Files 
More Fi les 
Ed 
c 
Macros 
Eqn 

The spec ial command ' bye ' terminates  a learn sess ion . 

The -d i rectory option allows use of learn in a non-standard 
plac e .  

/usr/lib/learn and all dependent director ies and f iles 

SEE ALSO 
man ( l )  

NOTES 
The ma in streng th of learn , that it  asks the studen t to use 
the real XENIX , also make� poss ible baffling mis takes . I t  
i s  helpfu l ,  espec ially for nonprogrammer s ,  to have a XENIX 
init iate near by dur ing the fir st sess ions . 

Occas ionally , lessons are incor rec t bec au se the local ver
s ion of a command wor ks in a non-standard way . 
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NAME 
lex - generator of lex ic al analys is programs 

SYNTAX 
lex [ - tvfn ] ·  [ f i le ] 

DESCRIPTION 
Lex gene rates programs to be used in s imple lex ical 
of text .  The input f i les ( standard input defau lt)  
regular expre ss ions to be searched for , and act ions 
in C to be executed when expre ss ions are found . 

A C source prog ram ,  ' lex . yy . c '  is  genera ted , to be 
thus : 

cc lex . yy . c -lln 

analyis 
conta in 
wr itten 

comp iled 

Th is program , when run,  cop ies .unrecognized por tions of the 
input to the output,  and exec ute s the assoc iated C ac tion 
for each regular expre ss ion that is recognized .  

The following lex program converts upper case to lowe r ,  
removes blank-s--at the end of lines , and replac es mult iple 
blank s by s ingle blank s .  

% %  
[A- Z ] putchar {yytext [ O ] + ' a ' - ' A ' ) : 
[ ] + $ 
[ ] + putchar { '  ' )  : 

The opt ions have the following meaning s .  

-t Place the re sult on the standa rd output instead of in 
f i le ' lex . yy . c ' . 

-v Pr int  a one-line summary of statis t ics of the gene rated 
analyzer . 

-n Oppos ite of -v : -n is defau lt . 

- f  ' Faster ' compilation : don ' t  bother to pac k  the result-
ing table s :  limi ted to small programs . 

SEE ALSO 
yacc { lS )  
M .  E .  Le sk and E .  Schmidt,  LEX - Lexical Analyzer Gener ator 
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NAME 
lint - a C prog ram ver ifier  

SYNTAX 
lint [ -abchnpuvx ] f i le • • •  

DESCRIPTION 
Lint attempts to detec t features of the C program f iles 
wh ich are li kely to be bugs , or non-por table , or waste ful . 
It also chec ks the type usage of the program more str ictly 
than the compile r s .' Among the th ings  wh ich are cur ren tly 
found are unreachable statements , loops not entered at the 
top , au tomatic var iables declared and not used , and log ical 
express ions whose value is constant . Moreover ,  the usage of 
functions is checked to find funct ions wh ich return values 
in some places and not in other s ,  func tions called with 
varying numbers of arguments , and func tions whose values are 
not used . 

By default , it is assumed that all the f iles are to be 
loaded together ; they are chec ked for mutual compatibility .  
Func tion definitions for cer tain li brar ies are ava ilable to 
lint ; these librar ies are referred to by a conventional 
name , such as ' -lm ' , in the style of ld ( lS ) . 

Any number of the options in the following lis t may be used . 
The -D , -u , and -I options of cc ( lS )  are also recognized as 
separate arguments . 

--

p Attempt to chec k por tab ility to the IBM and GCOS 
dialects of C .  

h Apply a number of heur is tic tests to attempt to intu it 
bug s ,  improve style , and reduce waste . 

b Repor t break statements that cannot be reached . (Th is 
is not the default because ,  unfor tunately ,  most lex and 
many yacc outputs produce dozens of such comments:} 

v Suppress complaints abou t unused arguments in func
tions . 

x Repor t var iables re ferred to by exte rn dec larations , 
but never used . 

a Repor t ass ignments of long values to int var iables . 

c Compla in about casts wh ich have quest ionable por tabil
ity .  

u Do not complain about functions and var iables used and 
not defined , or def ined and not used ( th is is su itable 
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n 

LINT ( 15 )  

for running l int on a subset of f iles  out of a larger 
program) • 

Do not check compatibility ag ainst 
library . 

the standard 

Exi t ( 2 )  and other func tions wh ich do not return are not 
under stood ; this causes var ious lies . 

Certain conventional comments in the c source will change 
the behav ior of l int : 

/*NOTREACHED*/ 
at appropr iate points stops comments about unreachable 
code .  

/*VARARGSn */ 
suppresses the usual chec k ing for var iable number s of 
arguments in the following func tion dec laration . The 
data types of the fir st n arguments are chec ked ; a 
mis s ing � is taken to be a. 

/*NOSTRICT*/ 
shuts off str ict type chec k ing in the next express ion .  

/*ARGSUSED*/ 
turns on the -v option for the next func t ion . 

/*LINTLIBRARY*/ 
at the beg inning of a file shuts off compla ints about 
unused functions in th is file .  

FILES 
/usr /l i b/lint [ l2 ]  programs 
/usr /li b/llib-lc declarations for standard functions 
jusr /li b/llib-por t dec larations for por table func tions 

SEE ALSO 
cc ( lS )  
s .  C .  Johnson , Lint , a C Program Checker 
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ln make  a link 

LN ( l )  

SYNTAX 
ln name 1 [ · name 2 ] 

DESCRIPTION 
A link is  a direc tory entry re ferr ing to a file ; the same 
file ( together with its s ize , all its protec tion informa
tion , etc . ) may have several links to it . There is no way 
to dis tingu ish a link to a f ile from its or ig inal direc tory 
entr y ;  any changes in the file are effective independen tly 
of the name by wh ich the file is known . 

Ln creates a link to an ex ist ing file name l .  
given , th e link has that name ; otherwise i t  is 
cur rent directory and its name is the last 
name! .  

I f  name2 is 
placed in the 
componen t of 

It is  for bidden to link to a direc tory or to link across 
file sys tems . 

SEE ALSO 
rm ( 1 )  
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NAME 
log in s ign on 

SYNTAX 
log in [ use rname ] 

DESCRIPTION 

FILES 

The login  command is  used when a 
it  may be used at any time 
ano ther . The latter case is the 
descr ibed here . See ' How to Ge t 
init ially . 

use r init ially s igns on , or 
to change from one use r to 

one summar ized above and 
Started ' for how to dial up 

I f  loq in is invoked without an arg umen t ,  it  asks for a user 
name , and , if  appropr iate , a password .  Echoing is turned 
off ( i f poss ible) dur ing the typing of the password ,  so it  
will not appea·r on  the writ  ten record of the sess ion .  

After  a successful log in , accounting f i les are updated and 
the use r is informed of the exis tenc e of ma i l  and messag e
of-th e-day f i le s .  Login in itializes  the use r and group IDs 
and the wor k ing directory , then execute s a command in te r
pre ter ( usually sh ( l } ) accord ing to spec i fic ations found in 
a password file .  Argumen t 0 of the command in te rpreter  is 
' -sh . 

Log in is recognized by sh ( l )  and exec uted directly (wi thout 
for k ing ) . 

/e tc/utmp accounting 
/usr/adm/wtmp accounting 
/usr /spool/ma i l/*ma i l  
/etc/mo td me ssage-of-the-day 
/e tc/passwd password file 

SEE ALSO 
in it { 8 ) , newgrp { l } , getty { 8 ) , ma i l ( l } , passwd ( l } , passwd { S )  

DIAGNOSTICS 
' Log in incor rec t , ' if the name or the passwor d is bad . 
' No Shell ' ,  ' c anno t open password file ' , ' no direc tory ' :  
consult a pr og ramming counse lor . 
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NAME 
look - f ind lines in a sor ted list  

SYNTAX 
look [ -df ] str ing [ f i le ] 

DESCRIPTION 
Look consults a sor ted f ile and pr ints all lines that beg in 
with str ing .  I t  uses binary search . 

The options d and f affec t  comparisons as in sort { l ) : 

d ' Dictionary ' order : only le tte r s ,  dig its ,  tabs and 
blank s par tic ipate in compar isons . 

f Fold . Upper case le tte r s  compare equal to lowe r case . 

If  no f i le is spec ified , /usr /dict/words is assumed with 
collat ing sequence -df . 

FILES 
/usr/dic t/words 

SEE ALSO 
sor t { l } , grep { l }  
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larder - f ind order ing relation for an obj ec t  library 

SYNTAX 
larder file • • •  

DESCRIP.l'ION 

FILES 

The input is one or more obj ec t  or library arch ive ( see 
ar (lS ) ) f i les : The standard output is a lis t  of pai r s  of 
obj ec t  f i le names , meaning that the f i rst f ile of the pa ir 
refe r s  to external identifiers  defined in the second . The 
output may be proc essed by tsor t ( lS )  to find an order ing of 
a library su itable for one-pass access by ld ( lS ) . 

This brash one-li ner intends to bu ild a new library from 
existing ' . o '  f i les .  

ar cr li brary ' !order * . o I tsor t'  

*symr e f ,  *symdef 
nm ( lS ) , sed ( l ) , sor t ( l ) , join ( l )  

SEE ALSO 

NOTES 

tsor t ( lS ) , ld ( lS ) , ar ( lS )  

The name s o f  obj ec t  file s ,  in and out o f  li bra r ies , mu st end 
with • . o ' � nonsense results otherwise . 
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lpr , vpr - line pr inte r  spooler 

SYNTAX 
lpr [ option ] • • • [ f ile ] 
vpr [ -b banner ] [ f ile ] 

DESCRIPTION 

FILES 

Lpr causes the f iles to be queued for pr inting on a line 
pr inte r . If no files are named , the standard input is read . 
The following options are ava i lable : 

-r Remove the file when it has been queued . 

-c Copy the file to insulate against changes that may hap
pen before pr inting . 

-m Repor t  by mail (!) when pr inting is complete . 

-n Do not repor t by ma i l .  Th is is the default option . 

Vpr is the program used by !££ when the online pr inte r  is a 
Ver satec mach ine to insert  an identification banner before 
the output , str ip overstr ikes , and , where poss ible , remove 
blank lines to make 66-line pages fit on 6 4  lines . If  the 
file /us r/adm/vpacct is wr itable , vpr places accounting 
information on it . 

jusr /spool/lpd/lock 
jusr /spool/lpd/cf*  data file 
jusr /spool/lpd/df*  daemon control file 
jusr/spool/lpd/tf * tempora ry ver s ion of control f i le 
jusr/bin/vpr for Ver satec pr inte r  
/usr /adm/vpacct 

SEE ALSO 
lpd ( 8 )  
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NAME 
ls lis t  conten ts of direc tory 

LS ( l )  

SYNTAX 
ls [ -1tasdruc ifg ] name • • • 

DESCRIPTION 
For each directory argumen t ,  ls lists the contents of the 
directory ; for each file argumen t ,  ls repeats its name and 
any oth er information requested . The output is sor ted 
alphabetically by defau lt .  When no arg umen t is g iven , the 
cur rent directory is li s ted . When several argumen ts are 
g iven , the argumen ts are fir st sor ted appropr iate ly ,  but 
f i le arguments appear befor e director ie s and their  conten ts . 
There are several opt ions : 

-1 Lis t  in long format ,  giv ing mode ,  number  of link s ,  
owner , s iz e  in byte s ,  and ,t ime of last mod ific at ion for 
each file .  (See below. ) I f  the file is a spec ial file 
the s ize  field will inste ad contain the major and minor 
dev ice number s .  

- t  Sor t  by time mod if ied ( latest f ir st) instead of by 
name , as is normal .  

-a Lis t all entr ie s ;  usually ' . '  and ' · · '  a re suppre ssed . 

-s  Give s ize  in block s ,  including ind irec t block s ,  for 
each en try . 

-d If argumen t is a directory , list  only its name , not its 
conten ts (mostly used with -1  to get status  on direc
tory) • 

-r  Reverse the order of  sor t  to get rever se alphabetic or 
oldest f i r st as appropr iate . 

-u Use t ime of last access inste ad of last  mod ification 
for sor ting ( -t)  or pr inting (-1 ) . 

-c Use time of last mod ification to inode (mode , etc . ) 
instead of last mod ification to file for sor t ing ( -t )  
or  pr inting ( -1 ) . 

- i  Pr int i-numbe r in fir st column of the repor t for each 
f i le li s ted . 

-f For ce  each argumen t to be in te rpre ted as a direc tory 
and li s t  the name found in each slot .  Th is opt ion 
turns off -1 , -t , -s , and -r , and turns on -a 7 the 
order is the order in wh ich entr ies appear in the 
directory . 

1 



LS ( l )  

FILES 

LS ( l )  

-g Give group ID inste ad of owner ID in long list ing . 

The mode pr inted under the -1 opt ion contains 11  charac te r s  
wh ich are inte rpre ted a s  follows : the fir st charac te r i s  

d if  the en try i s  a directory ; 
b if the en try is a block-type spec ial f i le ;  
c if the en try is a charac te r-type spec ial f i le ;  

if the entry is a pla in file .  

The next 9 charac te r s  are inte rpre ted as three sets of three 
bits each . The fi r st set re fe r s  to owner permis s ions ; the 
next to permis s ions to others  in the same use r-group J and 
the last  to all o ther s .  Wi thin each se t the three cha rac
ters ind icate permis s ion re spec tively to re ad,  to wr ite , or 
to exec ute the file as a pr og ram . For a directory , ' exe
cute ' permi s s ion is inte rpre ted to mean permis s ion to search 
the directory for a spec i fied file .  The permis s ions are 
ind ic ated as follows : 

r i f  the file is re adable ; 
w i f  the file is wr itable ; 
x if the file is executable ; 

if the ind icated permis s ion is not g ranted . 

The group-exec ute permiss ion charac te r is g iven as s i f  the 
f i le has set-group- ID mode ; li kewise the use r-exec ute per
mi s s ion charac te r is g iven as s if th e fi le has set-use r-ID 
mode . 

The last charac te r of the mode (normally ' x '  or ' - ' )  is t i f  
the 10 0 0  b i t  o f  the mode i s  on . See chmod ( l )  for the mean
ing of th is mode . 

When the s izes  of the fi les in a directory are lis ted , a 
to tal count of block s ,  including ind irect blocks  is pr inted . 

/etc/passwd to get user !D ' s  for ' ls -1 ' .  
/e tc/group to get group !D ' s  for ' ls -g ' .  
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m4 - macro  processor 

SYNTAX 
m4 [ f i le s  ] 

DESCRIPI'ION 
M4 is a macro  processor intended as a front end for C and 
other lang uages. Each of the arg ument  files  is processed in 
order 1 i f  there are no arguments , or if an argument is ' - ' , 
the standard input is read .  The processed text is wr itten 
on the standard output . 

Macro calls have the form 

name ( argl , arg2 , , argn) 

The ' ( ' must immediate ly follow the name of the macro .  If a 
defined macro  name is not followed by a ' ( ' ,  it  is deemed to 
have no arguments . Lead ing unquoted blanks ,  tabs , and new
lines are ignored wh ile collect ing arguments . Potential 
macro names consist  of alphabet ic lette r s ,  dig its , and 
under score ' ' , where the fir st character is not a dig i t .  

Left and r ight s ing le quote s ( ' ' )  are used to quote str ing s .  
The value of a quoted str ing is the str ing str ipped of the 
quotes . 

When a macro  name is recognized ,  its arguments are collected 
by search ing for a matching r ig ht parenthes is . Mac ro 
evaluat ion proc eeds normally dur ing the collect ion of the 
arguments , and any commas or r ight parentheses wh ich happen 
to turn up with in the value of a nested call are as effec
tive as those in the or ig inal input text .  Afte r argument 
collection , the value of the mac ro is  pushed back onto the 
input stream and rescanned . 

M4 makes available the following bu ilt- in macros . They may 
be redef ined , but once th is is done the or ig inal meaning is 
lost . Their values are null unless otherwise stated . 

define The second argument is installed as the value of 
the macro whose name is the fir st argument .  Each 
occur renc e of $n in the replacement text , where n 
is a dig it , Ts replaced by the n-th argument� 
Argument 0 is the name of the macro 1 -miss ing argu
ments are replaced by the null str ing .  

undefine removes the definit ion of the macro named in its 
argument . 

ifdef If  the fir st argument is def ined , the value is the 
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second argument ,  oth erwise the th ird . I f  there is 
no th ird argument , the value is null . The word 
unix  is predef ined on  UNIX ver s ions of  m4 . 

changequote -
Change quote charac te r s  to the 
arguments . Changequote without 
the or ig inal values ( i . e . , ' • J .  

f i rst and second 
arguments restores 

divert  M4  ma inta ins 10  output streams , numbered 0- 9 .  The 
final output is the concatenation of the streams 
in numer ical order � initially stream 0 is the 
current stream .  The divert  macro changes the 
cur rent output stream to its ( dig it-str ing )  argu
ment . Output diver ted to a stream other than 0 
through 9 is discarded . 

und ivert  cau ses  immed iate output of text from diver s ions 
named as arguments , or all divers ions if no argu
ment .  Text may be und iver ted into another diver
s ion . Und iver t ing discards the diver ted text . 

d ivnum returns the value of the cur rent output stream .  

dnl reads and discards charac te r s  up to and inc luding 
the next newline . 

i felse 

incr 

eval 

len 

index 

substr 

has three or more arguments . If the fir st argu
ment is the same str ing as the second , then the 
value is the th ird argument . If not ,  and if there 
are more than four arguments , the process is 
repeated with arguments 4 ,  5 ,  6 and 7 .  Otherwis e ,  
the value i s  either the four th str ing , or , if  it  
is not present ,  null . 

returns the value of its argument incremented by 
1 .  The value of the argument is calcula ted by 
interpreting an in itial d ig it-str ing as a dec imal 
number . 

evaluates its argument as an ar ithme tic expres
s ion , us ing 32-bit ar ithmetic . Operator s include 
+ ,  - , * ,  ; ,  % ,  � (exponentiation) � relationals � 
parentheses .  

returns the number of character s  in its argument.  

returns the pos ition in its fir st argument where 
the second argument beg ins ( zero or ig in) , or -1 i f  
the second argument does not occur . 

returns a substr ing of its fir st argument .  The 
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second argument is a zero  or 1g 1n number selec ting 
the fir st charac ter ; the third argument ind icates 
the leng th of the substr ing . A miss ing third 
argument is taken to be large enough to extend to 
the end of the fir st str ing . 

translit  transliterates  the characte r s  in its fir st argu
ment from the set g iven by the second argument  to 
the set g iven by the th ird . No abbrev iations are 
permitted . 

include returns the contents of the file named in the 
argument . 

s include is identical to include , except that it  says noth
ing · if the file is inaccess ible . 

syscmd executes the XENIX command g iven in the f i r st 
argument .  No value is returned . 

maketemp fills in a str ing of XXXXX in its argument  with 
the cur rent process id . 

er rpr int pr ints its argument on the diagnostic output file .  

dumpdef 

SEE ALSO 

pr ints cur rent names and def initions , for the 
named items , or for all if no arguments are g iven . 

B .  w.  Kern ighan and D .  M .  Ritch ie , The M4 Macro Processor 

DIAGNOSTICS 
pushback  over flow :  an expans ion caused overflow of m4 ' s  
internal buffe r s .  Usually the result of a looping recur s ive 
definition.  
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NAME 
ma il  send or  rec eive mai l  among use r s  

SYNTAX 
mai l  person 
rna i 1 [ - r ] [ -q [ -p ] [ -f file ] 

DESCRIPTION 
Ma il with no arg umen t pr ints a user ' s  ma i l ,  message-by
message , in last-in , f i r st-out order ; the optional a rgumen t 
- r  cau ses f ir st-in , fir st-out order . If  the -p flag is 
given , the ma i l  is pr inted with no quest ions asked ; o ther
wise , for each message ,  mail  reads a line from the standa rd 
input to direct dispos ition of the messag e .  

newline 
Go on to next me ssage .  

d Delete me ssage and go on to the next .  

p Pr int me ssage again . 

Go back  to prev ious message . 

s [ file  ] • • •  

Save the me ssage in the named f iles ( ' mbox ' default ) . 

w file  ] • • •  

Save th e message ,  without a header , in the named f iles 
( ' mbox ' defau lt) . 

m [ per son ] 
Ma i l  the message to the named persons (you r self is 
defau lt)  . 

EOT (contr ol-D) 
Put unexamined ma i l  back in the ma i lbox and stop . 

q Same as EOT . 

x Exi t ,  without chang ing the ma i lbox f i le .  

! command 
Esc ape to the Shell to do command . ·  

? Pr int a command summary . 

An in terrupt  stops the pr inting of the current le tte r .  - The  
optional argumen t -q causes mail to  ex it  afte r inte rrupts 
without chang ing the ma i lbox . 
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When per sons are named , mail takes the standard input up to 
an end-of-f i le (or a line with just ' . ' )  and adds it  to each 
per son ' s  ' ma i l '  f i le . The message is prec eded by the 
sender ' s name and a postmark . Lines that look li ke post
mar k s  are prepended with ' > ' . A per son is usu ally a use r 
name recognized by login ( l ) . To deno te a rec ipient on a 
remo te system , pre fix per son by the system name and exclama
tion mar k  ( see  uucp ( l ) ) .  

The -f option causes  the named file ,  e . g .  ' mbox ' , to be 
pr inted as if  it  we re the ma i l  f ile .  

Each use r owns h is own ma i lbox , wh ich 
erally readable but no t wr itable . 
dele te an empty mai lbox nor change its 
make it unre adable if des ired . 

is by defau lt gen
The command does no t 

mode , so a use r may 

When a use r log s in he is informed of the pre senc e of ma i l . 

FILES 
/usr /spool/ma i l/* mai lboxes 
/e tc/passwd to iden tify sender and loc ate persons 
mbox saved ma i l  
/tmp/ma * temp f i le 
dead . le tte r unma i lable text 
uux ( l )  

SEE ALSO 

NOTES 

wr ite ( l ) , uucp ( l )  

There is a lock ing mechanism in tended to preven t two sende r s  
from access ing the same ma i lbox , but it  is no t pe rfec t and 
races are poss ible . 
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NAME 
make - ma intain program groups 

SYNTAX 
make - f  makefi le ] [ option ] f i le • • • 

DESCRIPTION 
Make exec ute s commands in makefile to update one or more 
target names . Name is  typic ally a pr og ram . I f  no -f  option 
is pre sent ,  ' makefile ' and ' Makefile ' are tr ied in orde r .  
I f  makefile is ' - ' ,  the standard input is taken . More  than 
one -f  option may appear 

Ma ke updates a target if it depends on pre requis ite f i les 
that have been mod if ied s inc e the target  was last mod i f ied , 
or if  the target doe s no t ex is t .  

Makefile  conta ins a sequenc e of  entr ie s that spec i fy depen
denc ie s .  The fir st line of an en try is a blank-separa ted 
list  of targets , then a colon ,  th en a list  of pre requ is ite 
f i le s .  Text following a semicolon,  and all following li nes 
that beg in with a tab , are shell commands to be exec uted to 
update the target .  

Sharp and newline surround commen ts . 

The following mak ef ile says that ' pgm ' depend s on two 
' a . o '  and ' b . o ' , and that they in turn depend on ' . c '  
and a common file ' incl ' .  

pgm : a . o  b . o  
cc a . o b . o  -lm -o pgm 

a . o :  incl a . c  
cc -c a . c 

b . o :  inc l b . c 
cc -c b . c 

Makefile entr ies of the form 

str ingl  = str ing2 

f i les 
f i les  

a re mac ro definitions . Subsequen t appearances of  $ ( str ingl)  
are replaced by string2 . If  str ingl is a s ing le charac te r ,  
th e paren th eses are optional . 

Make infe r s  pre requis ites for files for wh ich ma kef ile gives 
no construction command s .  For example , a ' . c '  f i le may be 
infe rred as pre requ is ite for a ' . o '  f i le and be compi led to 
produc e the ' . o '  f i le .  Thus the preceding example can be 
done more br iefly : 
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pgm : a . o  b . o  
cc a . o  b . o  -lm -o pgm 

a . o  b . o :  inc l 

MAKE (lS )  

Pre requis ites 'are infe rred accord ing to selec ted suff ixes 
listed as the ' pre requis ites ' for the spec ial name ' . SUF
FIXES ' : mult iple lists accumu late : an empty lis t clears what 
came before . Order is s ignific ant :  the fir st poss ible name 
for wh ich both a f ile and a rule as descr ibed in the next 
paragraph exist  is infe rred . The defau lt li s t  is 

. SUFFIXES : . out . o  . c  . e  . r  . f  . y  . 1  . s  

The rule to cre ate a file with suff ix s 2  that depends on a 
s imi larly named file with suffix sl is spec if ied as an entry 
for the ' target ' sls 2 .  In such anen try , the spec ial macro 
$*  s tands for the target  name with suffix dele ted , $@  for 
the full target  name , $< for the complete lis t  of pre re
quis ites , and $ ?  for the list  of pre requ is ites that are out 
of date . For example , a rule for mak ing optimi zed ' . o '  
f i les from ' . c '  f i les is 

. c . o :  : cc -c -0 -o $@ $ * . c  

Ce rtain mac ros are used by the default infe rence rules to 
communic ate optional argumen ts to any result ing compi la
tions . In part ic ula r ,  ' CFLAGS ' is u sed for ££ and f77 ( 1S )  
options , ' LFLAGS ' and ' YFLAGS ' for lex and yacc ( lS )  opt ions . 

Command lines are executed one at a t ime , each by its own 
shell . A line is pr in ted when it is executed unle ss the 
spec ial targ et ' . SILENT ' is in makefile , or the fi r st char
ac te r of the command is ' @ ' . 

Command s  re tu rning nonzero status ( see intro ( l ) ) cause make 
to te rminate unle ss the spec ial target ' . IGNORE ' is in 
makefile or the command beg ins with <tab><hyphen> . 

Interrupt and quit cau se the target to be deleted unle ss the 
target depends on the spec ial name ' . PREC IOUS ' .  

Other options : 

- i  Equ ivalen t to the spec ial en try ' . IGNORE : ' .  

-k When a command returns nonzero statu s ,  abandon wor k on 
the cur rent entry , but continue on branches that do no t 
depend on the cur rent entry . 

-n Trace and pr int,  but do not exec ute the commands  needed 
to update the targets . 
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FILES 

-t Touch , i . e . upda te the mod if ied date of ta rgets , 
without exec ut ing any commands .  

- r Equivalen t to an init ial spec ial en try ' . SUFFIXES : ' 
with no lis t .  

-s  Equ ivalen t to the spec ial en try ' . SILENT : ' .  

makef i le ,  Mak efile 

SEE ALSO 

NOTES 

sh ( 1 ) , touch ( 1 )  
s .  I .  Fe ldman Make - A Program for Maintaining Computer Pro
gr ams 

Some commands re turn  nonzero status inappropr iately . Use - i  
to overcome the difficulty . 
Commands  that are direc tly exec uted by the shell , no tably 
cd ( l ) , are ineffec tual across newlines in make . 
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man - pr int sections of this manual 

SYR'l'AX 
man [ option • • • ] [ chapte r  ] title 

DESCRIP'l'ION 
Man locate s and pr ints the sec tion of th is manual named 
title in the spec ified chapter .  ( In th is context , the word 
1pag e ' i s  often used as a synonym for ' sec tion ' . )  The ti tle 
is entered in lower case . The chapter number does not need 
a lette r suffix . If no chapter is spec ified , the whole 
manual is searched for t itle and all occur rences of it are 
pr inted . 

Options and their  meanings are : 

-t Phototypeset the sec tion us ing troff ( lT ) . 

-n Pr int  the sect ion on the standard 
nroff ( lT ) . 

output us ing 

-e Appended or prefixed to any of the above cau se s  the 
manual sec tion to be preprocessed by neqn or eqn ( lT) � 
-e alone means -te . 

-w Pr int the path names of the manual sec t ions , but do not 
pr int the sect ions themse lves . 

(default ) 
Copy an already formatted manual sect ion to the te rmi
nal , or , if none is ava ilable , act as -n . It may be 
nec essary to use a fi lte r  to adapt the output to the 
par ticular te rminal ' s  characte r is t ics . 

Fur ther options , e . g .  to spec ify the k ind of te rminal you 
have , are passed on to troff ( lT )  or nroff ( lT ) . Options and 
chapter may be changed before each ti tle . 

For example : 

man man 

would r eproduce th is sec tion , as we ll as any other  sec tions 
named man that may exist  in other chapte r s  of the manual , 
e . g .  man ( ? ) . 

FILES 
/usr/man/man?/* 
/usr/man/cat?/* 
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SEE ALSO 

NOTES 

nroff ( lT ) , eqn ( lT ) , man ( 7T)  

The manual .is supposed to be reproduc ible either on a photo
typese tte r or on a te rminal . However , on a te rminal some 
information is necessar i ly lost . 
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mesg permit or deny messages 

SYNTAX 
mesg [ n ] [ y ] 

DESCRIPriON 

MESG ( l )  

�esg with argument n forbids messages via wr i te ( l )  by revok-
1ng non-user wr ite permis s ion on the user ' s  te rminal . Mesg 
with argument y re instates  permi s s ion . All by itself , mesg 
repor ts the cur rent state without chang ing i t .  

FILES 
/dev/tty* 
/dev 

SEE ALSO 
wr ite ( l )  

DIAGNOSTICS 
Exit  status is 0 if messages are receivable , 1 if not ,  2 on 
error . 
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NAME 
mkd ir  make  a direc tory 

SYNTAX 
mkdi r  dirname 

DESCRIP'l'ION 
Mkdir  creates spec ified direc tor ies in mode 777 . Standard 
entr ies , • . • ,  for the direc tory itself , and ' · · '  for its 
parent ,  are made automatically . 

Mkdir  requires  wr ite permis s ion in  the parent director y .  

SEE ALSO 
rm ( l )  

DIAGNOSTICS 
Mkdir  returns 
fully made . 
nonzero . 

exit code 0 if all direc tor ies were success
Otherwise it  pr ints a diagnostic and returns 
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mkfs - construct a f ile system 

SYNTAX 
/etc/mkfs [ -y ] I -n ] spec ial proto [ m n ] 

DESCRIP'fiON 
Mkfs cons tructs a file system by wr it ing on the spec ial file 
�ia� according to the directions found in the prototype 
f1le proto . The proto type file conta ins tokens separa ted by 
spaces or new li nes . The fir st token is the name of a f ile 
to be copied onto block zero as the bootstrap program .  The 
second tok en is a number spec ifying the s i ze of the created 
file system. Typic ally it will be the number of blocks  on 
the dev ic e ,  perhaps dimin ished by spac e for swapping . The 
next tok en is the number of i-nodes in the i-l i s t .  The next 
set of tok ens compr ise the spec ification for the root  file .  
File spec ific at ions cons ist  of tok ens g iv ing the mod e ,  the 
user-id , the group id , and the in it ial contents of the file .  
The syntax of the contents field depends on the mode .  

The mode token for a file is a 6 charac ter str ing . The 
first characte r spec ifies  the type of the file .  (The char
acter s  -bed spec ify regular , block spec ial , charac te r spe
cial and directory fi les respectively . ) The second charac te r 
of the type is either u or - to spec ify set-use r-id mode or 
not .  The th ird is g or - for the set-group- id mode .  The 
rest of the mode is a three dig it octal number giving the 
owner , group , and other read ,  wr ite , execute permiss ions , 
see chmod ( 1 )  • 

Two dec imal number tokens come afte r the mode : they spec ify 
the user and group ID ' s  of the owner of the file . 

If  the file is a regular file ,  the next token is a pathname 
whence the contents and size  are copied . 

I f  the file is a block or charac te r spec ial file ,  two 
dec imal number tok ens follow wh ich give the major and minor 
dev ice  number s .  

I f  the file i s  a directory ,  mkfs makes the entr ies • and • •  

and then reads a list or--names and ( rec ur sively)  f i le 
spec ific ations for the entr ies in the direc tory . The scan 
is te rminated with the token $ .  

I f  the prototype file canno t be opened and its name cons ists 
of a str ing of dig its , mkfs bu ilds a file system with a s in
gle empty direc tory on � The s i ze of the file system is 
the value of proto interpreted as a dec imal number .  The 
number of i-nodes is calculated as a function of the fi lsys
tem s i z e .  The boot prog ram i s  le ft unin itialized .  

1 



MKFS ( lM) MKFS ( lM) 

Mkfs can also be used to create a file system image in a 
regular f ile , rather than on a spec ial dev ice file , by giv
ing the pathname of the target file , instead of special . 

If the target file is not a regular file , then mkfs checks  
for an existing file system on that dev ice .  I f  i t  appears  
the dev ice conta ins a file system , operator confirmat ion is 
requested before overwr it ing the data . The -y switch over
r ides th is , and will wr ite over any exist ing data without 
question . The -n switch causes mkfs to te rminate withou t 
quest ion if the target conta ins an exist ing f i le system . The 
check used is to read block one from the target dev ice 
(block one is the super block )  and see whether the byte s are 
all the same . If they are not , th is is taken to be meaning
ful data , and confirmation is requested . 

A sample prototype spec ification follows : 

/usr/mdec/uboot 
4872  55 
d--777  3 1 
usr d-- 777  3 1 

$ 

sh --- 755  3 1 /bin/sh 
ken d-- 755  6 1 

$ 
bO b-- 644  3 1 0 0 
cO c-- 644 3 1 0 0 
$ 

SEE ALSO 
fi lsys ( 5 ) , dir ( 5 ) , 

NOTES 
There should be some way to spec ify links . 
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NAME 
mknod - build spec ial f i le 

SYNTAX 
/etc/mknod name [ c ] [ b ] major minor 

DESCRIPTION 
Mknod makes a spec ial file . The f i rst argument  is the name 
of the entry . The second is b if the spec ial f i le is 
block-type (disks ,  tape) or c if  it is charac ter-type ( other 
dev ices ) . The last two arguments are number s  spec ifying the 
major dev ice type and the minor dev ice ( e . g .  uni t ,  dr ive , or 
line number ) . 

The ass ignment_ of major dev ice number s  is spec ific to each 
system. They can be determined by examin ing the system 
source f i le c . c .  

SEE ALSO 
mknod ( 2 )  
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NAME 
mkstr - create an error message file by massag ing C source 

SYNTAX 
mkstr - ] messagefile pre fix file 

DESCRIPTION 
Mkstr is used to create files of error messages . Its use 
can make  programs with large number s  of error diagnostics 
much smaller ,  and reduce system overhead in running the pro
gram as the error messages do not have to be constantly 
swapped in and out .  

Mkstr will proc ess each of the spec i fied f iles , plac ing a 
massaged ver s ion of the input f i le in a f ile whose name con
s ists  of the spec ified prefix  and the or ig inal name . A typ
ical usage of mkstr would be 

mkstr pistr ings  xx * . c 

Th is command would cause all the error messages from the C 
source files in the cur rent directory to be placed in the 
file pistrings and processed copies of the source for these 
files to be placed in files whose names are pre f ixed with 
xx . 

To process the error messages in the source to the message 
file mkstr keys on the str ing ' error ( " ' in the input stream.  
Each time it  occur s ,  the C str ing start ing at  the ' " ' is 
placed in the message  file followed by a null charac te r and 
a new-li ne charac te r 1 the null characte r te rminate s the mes
sage so it can be eas ily used when retr ieved , the new-line 
character makes it  poss ible to sens ibly cat the error mes
sage file to see its contents . The massaged copy of the 
input f i le then conta ins a lseek pointe r into the file wh ich 
can be used to retr ieve the messag e ,  i . e . : 

char efi lname [ ]  = "/usr/li b/pi_str ing s " 1 
int efil  = - 1 1  

error ( al ,  a2 , a3 , a4 ) 
{ 

oops : 

char buf [ 25 6 ] ; 

i f  ( efil  < 0 )  { 
efi l = open ( efi lname , 0 )  1 
i f  ( ef i l  < 0 )  { 

} 
perror ( efilname) ; 
exit ( l ) 1 
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} 

} 
if ( lseek ( efil ,  ( long ) al , 0 )  I I  read ( ef i l ,  buf , 25 6 )  < = 0 )  

goto oops : 
pr intf ( buf , a2 , a3 , a4 ) : 

The opt ional - causes the error messages to be placed at the 
end of the spec ified message file for recompiling par t  of a 
large mkstred program .  

SEE ALSO 
lseek ( 2 ) , xstr ( lS )  

CREDIT 

NOTES 

This utility was developed at the Un iver s ity of Cali for nia 
at  Berkeley and is  used with permis s ion . 

All the arguments except the name of the file to be pro
cessed are unnec essary . 
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NAME 
mkuser - add a log in ID to the system 

SYNTAX 
/etc/mkuser. 

DESCRIP'J.'IOR 
Mkuser is used to add more user log in ID ' s  to the system.  I t  
is the pre fe red method for add ing new user s  to the system, 
s ince it  handles  all directory creation and password file 
update . 

To add a new user to the system , mkuser requ ires  three 
pieces of informat ion : the log in name , the in it ial password , 
and an opt ional comment str ing for the password file . The 
prog ram prompts for these three items and validate s  the 
g iven data . The log in name is checked against cer ta in cr i
ter ia (must  be at least three characte r s ,  and beg in with a 
lowercase lette r ) . The password must  follow standard XENIX 
conventions , see passwd ( l ) . The password file comment field 
can be up to 20  charac te r s  of information . 

Mkuser takes some of i ts parame te r s  from a default file ,  
/etc/default/mkuser . Cur rently the two settable options are 
the pathname for the log in shell and the root  path of home 
direc tor ies . An example default file is : 

home=/usr 
shell=/bin/sh 

Th is file can be edited ( by the super-use r )  to change these 
defaults . There are three other fi les in the directory 
/usr/lib  which may also be altered to su it local options . 
They are mkuser . help wh ich is the introductory explanat ion 
g iven by mkuser on startup , mkuser . mail  which is the init ial 
mai l  message  sent to new use r s , and mkuser . prof , the stan
dard . prof ile f ile g iven to new user s .  

Mkuser allocates user ID ' s  starting at 20 0 ,  or the largest 
number used in the password file . It  allocate s all new use r s  
to the in itial group 50 . 

FILES 

Mkuser can only be executed by the super-use r . 

/etc/passwd 
/usr /spool/ma il/username . 
/etc/default/mkuser 
/usr/l i b/mkuser . help 
/usr /lib/mkuser . prof 
/usr/lib/mkuser . ma i l  
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SEE ALSO 
rmuser ( lm) , passwd ( l ) . 
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NAME 
mor e ,  page - view file one screenful at a t ime 

SYNTAX 
mor e  [ -cdflsur ] -n [ +l inen.umber ] +/pattern 
name ] 

page more  opt ions 

DESCRIPTION 
Th is f i lter  allows examination of a continuou s text one 
screenful at a t ime on a te rminal . I t  normally pauses afte r 
each screenful , pr in ting "--More-- " at  the bottom of the 
screen . If  the use r then types a carr iage return ,  one more 
line is displayed . If  the use r hits  a spac e ,  ano ther 
screenful is displayed . Other poss ib i lit ies are descr ibed 
below. 

The command line options are : 

-n An in teger  wh ich is the s ize  ( in lines}  of the window 
wh ich more will use inste ad of the default . 

-c Mor e  will draw each page by beg inning at the top of the 
screen and eras ing each line just before it draws on 
it . Th is avoids sc roll ing the screen , mak ing it  eas ie r 
to re ad wh i le more is wr it ing . Th is option will be 
ignored if the te rminal does no t have the ab i li ty to 
clear to the end of a line . 

-d More  will prompt the use r with the me ssage "Hit spac e  
to continue , Rubout to abor t "  at the end o f  e ach 
screenfu l .  Th is is useful if more is be ing used as a 
f i lter  in some sett ing , such as a class , where many 
use r s  may be unsophis t ic ated . 

-f  Th is c au ses  more to count log ic al , rather than sc reen 
lines . Tha�s , long lines are not folded . Th is 
opt ion is recommended if  nroff output is being piped 
through ul , s ince the la tte r may generate esc ape 
sequences-.- These escape sequences contain charac te r s  
wh ich wou ld ord inarily occupy screen pos itions , but 
that do no t pr int when they are sent to the te rminal as  
par t  of  an  escape sequenc e .  Thus· more may th ink that 
lines are longer  than they ac tu ally are and fold lines 
erroneously .  

- 1  Do not treat A L  ( form feed} spec ially .  I f  th is option 
is no t g iven , more will pause afte r any line that con
ta ins a AL , as if  the end of a screenful had been 
reached . Also , if a f ile beg ins with a form feed , the 
screen wi ll be cle ared before the file is pr inted . 
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-s 

-u 

-r 

-w 

MORE ( l )  

Squeez e  mult iple blank lines from the output,  produc ing 
only one blank line . Espec ially h elpful when viewing 
nroff output , th is option maximi zes  the use ful informa
t 1on  present on the screen . 

Normally , more w i ll hand le underlin ing such as produced 
by nroff in-a-manner appropr iate to the particula r te r
minal : if the. te rminal can perform underlining or has a 
s tand-out mode , more  will output appropr iate escape 
sequences to enable underlin ing or stand-out mode for 
underlined information in the source f i le .  The -u 
opt ion suppre sses th is process ing . 

Normally , more  will eat control charac te r s  that  i t  does 
not inte rpre t in some way . The -r  option will cau se 
these to be displayed as AC where C s tands for any such 
charac ter . 

Normaly ,  more will ex it  when it come s to end of its 
input . -w--ii ll c ause more  to prompt and wa it for any 
key to be-struck before exit ing . 

+l inenumber 
Sta r t  up at l inenumber . 

+/patter n  ·�. 

Star t  up two lines before the line conta in ing the regu
lar express ion pattern . 

I f  the program is invoked as �, then the screen is 
cleared before each screenful is pr inted ( but only i f  a full 
screenful is being pr inted) , and k - 1 rath er than k 2 
lines are pr inted in each sc reenful ,  where k is the-number  
of lines the terminal can display . -

Mor e  look s  i n  the file /etc/termcap 
character is tics ,  and to dete rmine 
On a te rmi nal capable of displaying 
window s ize  is 2 2  lines . 

to determine te rminal 
the defau lt window s iz e .  
2 4 lines , the default 

More  look s in the env ironmen t var iable MORE to pre-set any 
flag s des ired . For example , if  you pre fe r to view files  
us ing the -c  mode of opera t ion,  the csh command setenv MORE 
-c or the sh command sequence MORE=1-c ' ; expor t MORE would 
cau se all invoc ations of more  , including invocat ions by 
programs such as man and msgs , to use th is mode . Normally , 
the use r wi ll plac e the command sequence wh ich se ts up the 
MORE env ironmen t var iable in the . cshrc or . prof ile f i le .  

I f  mor e  is reading from a file ,  rather than a pipe , then a 
percentage is displayed along with the n--More-- " pr ompt . 
Th is  g ives the frac t ion of the f i le ( in charac te r s ,  no t 
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lines)  that has been re ad so far .  

Oth er sequences wh ich may be typed 
their  effec ts ,  are as follows 
argumen t ,  defaulting to 1 )  

when more  pau se s ,  and 
( i  is an optional in teger 

i <space> 
- display i more lines , (or ano ther screenful if no argu

ment is g iven ) 

d 

i z  

i s  

i f  

display 1 1  more  lines ( a  " scroll " ) . 
then the scroll s ize  is se t to i .  

same as "'o ( contr ol-D) 

same as typing a spac e except that 
becomes the new window s ize .  

sk ip i l ines and pr int a screenful of  

If  i is  given , 

i ,  if  pre sen t ,  

lines 

skip i sc reenfuls and pr int a screenful of li nes 

q or Q 
Exit from more .  

= Display the current line numbe r .  

v Star t  up the ed itor vi at  the cur rent line .  

h or  ? 
Help command ; g ive a descr ipt ion of all the more com
mand s .  

i/expr 
- search for the i-th occur renc e of the regular expres

s ion expr . If  there are less than i occurrences of 
expr , and the input is a f ile ( ra ther  -than a pipe) , 
then the pos ition in the file rema ins unchanged .  Oth
e rwise , a screenful is displayed , start ing two lines 
before the plac e where the expre ss ion was found . The 
use r ' s  erase and k i ll charac te r s  may be used to edit  
the regular expre ss ion.  Eras ing back past the fir st 
column cancels the search command . 

in se arch for the i-th occur rence of the last regular 
express ion ente red . 

( s ing le quote ) Go to the point from which the last 
search star ted . If no search has been per formed in the 
current  f i le ,  th is command goes bac k  to the beg inning 
of the file .  
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! command 
invoke a shell with command . The charac te r s ' % '  and ' 1 '  
in "command " are replaced with the cur ren t f ile name 
and the previous shell command respec tively . I f  there 
is no ' current  f i le name , ' % ' is  not expanded . The 
sequences "\% " and " \ ! " a re replac ed by " % "  and " ! " 
respectively . 

i : n sk ip to the i-th next f i le given in the command line 
( sk ips to last f i le if n doesn ' t  make  sense ) 

i : p sk ip to the !-th previous f i le given in the command 
line . If  th is command is g iven in the middle of pr int
ing out a f ile ,  then more  goes bac k  to the beg inning of 
the file .  If i does�make sense , more sk ips back  to 
the fir st f i le . - I f  more is not reading--fr om a f i le ,  
the bell is rung and no th ing else happens .  

: f  display the cur rent file name and line numbe r .  

: q  or : Q  
ex it f r om  more ( same a s  q or Q) . 

(dot) repeat the prev ious command . 

The commands take  effec t  immediate ly ,  i . e . , it  is no t nec es
sary to type a car r iage return .  Up to the t ime when the 
command charac te r itself is g iven ,  the use r may hit  the line 
k i ll charac te r to canc el the nume r ical argumen t be ing 
formed . In  addition,  the use r  may hit  the era se charac te r 
to red isplay the "--More-- ( xx% ) " me ssage .  

At  any time when ou tput is be ing sen t to the te rminal , the 
use r can hit  the qu it key ( normally contr ol-\) . More  will 
stop send ing ou tput , and will display the usual " --More-- " 
prompt .  The use r may then en te r one of the above commands 
in the normal manner .  Unfor tunately , some output is  lost 
wh en th is is done , due to the fac t that any charac te r s  wa it
ing in the te rminal ' s  ou tput queue are flushed when the quit 
s ignal occur s .  

The terminal is se t to noecho mode by th is program so that 
the ou tput can be continuou s .  What you type will thus  no t 
show on your te rminal , except for the slash ( /) and exclama
t ion ( 1 ) command s .  

I f  the standard ou tput i s  no t a teletype , then more ac ts 
j ust like  cat , except that a header is pr inted before each 
f i le ( i f there-is more than one) . 

A sample usage of more in previewing nroff ou tput wou ld be 
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nroff -ms +2 doc . n  I mor e -s 

FILES 
je tc/te rmc ap 
jusr/lib/mor e . help 

SEE ALSO 

Te rminal data base 
Help f i le 

csh ( lS ) , man ( lT ) , msgs ( l ) , sh ( l ) , env iron ( S )  

CREDIT 

MORE ( l )  

Th is u t i li ty was developed at the Univers ity of Cali for nia 
at Berkeley and is used with permis s ion.  
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mount - mount file system 

SYNTAX 
/etc/mount [ spec ial name [ -r ] ] 

DESCRIP'l'ION 
Mount announces to the system that a removable f i le system 
is present on· the dev ice special . The file name must  exist 
already , i t  must  be a direc tory ( unless the root of  the 
mounted file system is not a direc tory) . I t  becomes the 
name of the newly mounted root .  The optional last argument 
ind icates that the file system is to be mounted read-only . 

Umount per forms the inver se dismounting opera tion , announc
ing to the system that the removable f i le system prev iously 
mounted on dev ice special is to be removed . F i r st , any 
pend ing I/0 for the fi le system is completed ,  and the file 
system is flagged clean . Mount will refuse to mount a f ile 
system wh ich is not flagged clean , this can happen if  a sys
tem crash prevented the use of umount or haltsys ( 8 ) . In  
such a case , use fsck ( lM) to clean the fi le system, then try 
mount aga in .  

----

These commands  ma inta in a table of mounted dev ices . I f  
invoked without  a n  argument ,  mount pr ints the table . 

Phys ically wr ite-protec ted and 
must be mounted read-only or 
times are updated , whether or 
attempted . 

magnetic tape file systems 
error s will occur when access 
not any explicit  wr ite is 

PILES 
/etc/mtab : mount table 

SEE ALSO 
umount ( lm) mount ( 2 ) , mtab ( S )  

DIAGNOSTICS 

NOTES 

Exit code 0 is returned for a successful mount ,  1 for a 
failure , 2 for attempting to mount an unclean structure . 

Mounting f i le systems full of garbage will crash the system. 
Mounting a root directory on a non-d irec tory makes some 
apparently good pathnames invalid . 
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mv move or rename files  and direc tor ies  

MV ( l )  

SYNTAX 
mv filel f i le2  

mv file • • • direc tory 

DESCRIPTION 
Mv moves ( changes  the name of) f ilel to f i le 2 . 

If  file2  already ex is ts , it  is removed before f ilel is 
moved . If f ile2 has a mode wh ich forbids  wr it ing , mv pr ints 
the mode ( see  chmod ( 2 ) ) and reads the standard Input to 
obtain a line 1 1 f  the line beg ins with y ,  the move takes 
place ; i f  not , mv ex its . 

In  the second form,  one or more f iles are moved to the 
directory with their  or ig inal file-name s .  

Mv refuses to move a f ile onto itse lf . 

SEE ALSO 

NOTES 

cp ( l ) , chmod ( 2 ) , copy ( l )  

I f  f ilel and f ile2 lie on di"fferent f i le systems , mv must 
copy the file and delete the or ig inal . In  th is case the 
owner name becomes that of the copying process and any link
ing relationsh ip with other file s  is los t .  

Mv should take - f  flag , like  rm , to suppress  the quest ion if 
the target exists  and is not wr itable . 
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NAME 
ncheck genera te names from i-numbers  

SYNTAX 
ncheck -i number s  J [ -a  ] [ -s  [ fi lesystem 

DESCRIPTION 
Ncheck  with no argumen t generates  a pathname vs . i-number 
l ist  of all f i les  on a se t of defau lt f i le systems . Names 
of direc tory f i le s  are followed by ' / . ' .  The -i option 
reduc es the repor t to only those files  whose i-number s  fol
low. The -a option allows pr in ting of the names ' · '  and 

• •  ' ,  wh ich are ordinarily suppre ssed . The -s  opt ion 
reduc es th e repor t to spec ial files  and file s  with set
use r-ID mode ; i t  is in tended to discover  concealed viola
tions of sec ur ity policy .  

A f i le system may be spec i f ied � 

The repor t is in no useful order , and pr obably should be 
sor ted . 

SEE ALSO 
dcheck ( l ) , icheck ( l ) , sor t { l )  

DIAGNOSTICS 
When the fi lesystem struc ture is improper ,  ' ?? '  deno te s the 
' parent ' of a paren tless f i le and a pathname beg inning with 
' · · · ' deno tes a loop . 
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NAME 
neqn - format mathematics 

SYNTAX 
neqn [ -dxy ] [ -fn ] [ f i le ] . • .  

checkeq [ fi le ] • • •  

DESCRIPTION 
Neqn is an nroff ( lT)  preprocessor for formatt ing mathematics 
on te rminals and for pr inte r s ;  eqn ( lT )  is its counte rpart 
for typese tting with troff ( lT ) . Usage is  almost always 

neqn file • . • I nroff 

If no files  are spec ified , these pr ograms reads from the 
standard input . A line beg inning with ' . EQ ' marks the start  
of  an  equation ;  the  end of  an  equation is marked by a line 
beg inn ing with ' . EN ' . Ne ither of these lines is alte red , so 
they may be defined in mac ro packages to get cente r ing , 
number ing , etc . It  is also poss ible to set  two charac te r s  
a s  ' delimi ter s ' ; subsequen t text between delimi te r s  i s  also 
tre ated as neqn input . Delimi te r s  may be se t to charac te r s  
x and y with the command-line argumen t -d!Y or (more com
monly) with ' delim � ·  be tween . EQ and . EN .  The le ft and 
r ight delimi te r s  may be identical .  De limi te r s  are turned 
off by ' delim off ' . Al l text that is neither between delim
ite r s  nor between . EQ and . EN is passed through untouched . 
Fonts c an be changed globally in a documen t with gfont n ,  or 
with the command-line argumen t -f�. 

-

The prog ram checkeq repor ts miss ing or unbalanced delimi te r s  
and . EQ/ . EN pair s .  

Tokens with in neqn are separated by spac es , tabs ,  newli nes 
brac es ,  double quote s ,  t ildes or circumflexes . Brac es { 1  
are used for group ing ; generally speak ing , anywhere a s ingle 
charac ter like  x could appear , a complicated construction 
enclosed in brac es may be used instead . T i lde - repre sen ts 
a fu ll spac e in the ou tput,  circumflex A half as much . 

SEE ALSO 

NOTES 

eqn ( lT ) , checkeq ( lT } , troff ( lT } , tbl ( lT ) , ms ( 7 ) , eqnchar ( 7 }  
B .  w .  Kernighan and L .  L .  Cherry , Typesett ing Mathematics
User ' s  Guide 
J .  F . -Os sanna , NROFF/TROFF User ' �  Manual 

To embolden dig i t s ,  parens ,  etc . , it is nec essary to quote 
th em ,  as in ' bold " 1 2 . 3 " ' .  
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NAME 
newgrp - log in to a new group 

SYNTAX 
newgrp group 

DESCRIPTION 

FILES 

Newgrp changes the group identification of its calle r ,  
analogously to login ( l ) . The same person rema ins logged in , 
and the cur rent directory is unchanged ,  but calculations of 
access permiss ions to files  are per formed with re spec t to 
the new group ID . 

A password is demanded if the group has a password and the 
user himself does not .  

When most use r s  log in , they are member s  of the group named 
' other . '  Newgrp is known to the shell , wh ich executes  it 
directly without  a for k .  

/etc/g roup , /etc/passwd 

SEE ALSO 
log in ( l ) , group ( S )  
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NAME 
n ic e  - r un a command at low pr ior ity 

SYNTAX 
nice -number 1 command [ arguments 1 

DESCRIPTION 
Nice executes command with low scheduling pr ior ity .  I f  the 
number arg ument is pre sen t ,  the pr ior ity is  inc remented 
( higher number s  mean lowe r pr ior i t ies )  by that amount up to 
a limit of 20 . The default number is 10 . 

The super-use r may run commands  with pr ior ity hig her than 
normal by us ing a negative pr ior ity ,  e . g .  ' --10 ' .  

SEE ALSO 
nohup ( l ) , nice ( 2 )  

DIAGNOSTICS 
Nice returns the ex it status of the subject command . 
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NAME 
nm - pr int name li st  

SYNTAX 
nm [ -gnoprucvx [ f i le • • • ] 

DESCRIPTION 

FILES 

Nm pr ints the name list ( symbol table ) of each obj ec t  fi le 
Tn the argument li s t .  If  an argument i s  an arch ive , a 11st
ing for each obj ec t  file in the archive will be produced .  
I f  no f ile is g iven , the symbols in ' a . out ' are lis ted . 

Each symbol name is prec eded by its value in hexadec imal 
(blanks if undefined ) and one of the lette r s  0 ( undefined) , 

A ( absolute ) , T { text segment symbol ) , D ( data segment sym
bol ) , B {bss segment symbol) , C { common symbol) , or K { 8 08 6  
common) . I f  the symbol i s  local { non-exte rnal) the type 
lette r is in lowercase . The output is sor ted alphabeti
cally . 

Options are : 

-g Pr int only global { external) symbols . 

-n Sor t  nume r ically rather than alphabetically . 

-o Prepend file or arch ive element name to each output 
line rather than only onc e .  

-p Don ' t  sor t ;  pr int in symbol-table order . 

-r Sor t  in rever se order . 

-u Pr int only undefined symbols . 

-c Pr int only C program symbols ( symbols wh ich beg in with 
' ' )  as they appeared in the C program .  

-v Also descr ibe the obj ect  file and symbol table format . 

If  the obj ec t  file is an 808 6  relocatable file , th is flag 
also causes three fields to be pr inted out afte r each symbol 
name that is not undef ined . They are : a segment type 
descr iptor , the type of relocat ion requ ired and the { sequen-· 
tial)  number of the segment to wh ich it belong s .  At the end 
of the namelist  the segment table is pr inted out ,  includ ing 
the segment number ,  the segment name , and the class name of 
each segment .  

a . out  Defau lt input file .  
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SEE ALSO 
ar ( lS ) , ar ( 5 ) , a . out ( S )  
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NAME 
nohup - run a command immune to hangups and quits 

SYNTAX 
nohup command [ arguments ] 

DESCRIPHON 
Nohup executes command with hangups and qu its ignored . Use 
it to place a command in the background wh ile logged off . 
I f  output is not re-direc ted by the use r , it will be sent to 
nohup . ou t .  I f  nohup. out is not wr itable in the cur rent 
direc tory , output is red irected to $HOME/nohup . out.  

SEE ALSO 
n ice ( l ) , s ignal ( 2 ) . 
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NAME 
nroff - text formatte r 

SYNTAX 
nroff [ option ] • • •  [ f i le ] • • •  

DESCRIPTION 
Nroff formats text in the named fi les . Troff is par t  of the 
nroff/troff fami ly of text formatte r s .  Nroff is used to 
format files for output to a linepr inte r  or daisy wheel 
pr inte r � troff to a Graph ic Systems C/A/T phototypesette r .  

If no f ile argument is present ,  the standard input is read . 
An argument cons isting of a single minus ( - )  is tak en to be 
a file name cor re spond ing to the standard input . The 
options , wh ich may appear in any order so long as they 
appear before the files , are : 

-ol i st Pr int only pages whose page  number s  appear in the 
comma-separated list  of number s  and ranges . A range 
N-M means pages N through M �  an initial -N means from 
the beg inning to page N �  and a final N- means from N 
to the end . -

-nN Number fir st generated page N .  

-sN Stop every N pages . Nroff wi ll halt pr ior to every N 
pages (default N=l ) to allow paper load ing or chang
ing , and will resume upon rec e ipt of a newline . 

-mname Prepend the macro file /usr/lib/tmac/tmac . name to the 

-raN 

-i 

input f iles . 
----

Set reg iste r  a (one-charac te r )  to N .  

Read standard input afte r the input files  
exhausted . 

are 

-q Invoke the s imultaneous input-output mode of the . rd 
request . 

-Tname Prepare output for spec if ied terminal . Known names 
are 37 for the ( default ) Teletype Corporation Model  
37 terminal ,  tn300 for the GE Te rmiNet 3 0 0  (or any 
terminal without half-line capability) , 300S for the 
DASI- 300S , 300 for the DASI- 300 , and 450 for the 
DASI-450  (Diablo Hyterm) . 

-e Produce equally-spaced words  in adj usted lines , us ing 
full terminal resolut ion . 

-h Use output tabs dur ing hor i zontal spac ing to speed 
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FILES 

output and reduce output character count . Tab set
tings are assumed to be every 8 nominal character  
width s .  

/usr /li b/suftab 
jtmp/ta* 
jusr /lib/tmac/tmac . *  
jusr /li b/term/* 

su ffix hyphenation tables 
temporary file 
standard macro files 
te rminal dr iv ing tables 

SEE ALSO 
J .  F .  Ossanna , Nroff/Troff user ' s  manual 
B .  W. Kernighan , A TROF�utor ial ( Reg . ) . br 
eqn ( lT ) , tbl ( lT ) , troff ( lT )  

2 
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NAME 
od oc tal dump 

OD ( l )  

SYNTAX 
od [ -bcdox ] f i le ] [ [ + ] offset [ • ] [ b ] ] 

DESCRIPTION 
Od dumps f i le in one or more formats as selec ted by the 
f ir st argumen t .  If  the fir st arg umen t is miss ing , -o is 
default . The me anings of th e format argument  charac te r s  
are : 

b Interpret bytes in oc ta l .  

c Interpret bytes i n  ASC I I . Ce rtain non-graph ic charac te r s  
appear as C escapes : null=\0 , backspace=\b , formfeed=\f , 
newline=\n , retur n=\r , tab=\t ; o thers appear as 3-d ig it 
oc tal numbe r s .  

d Interpret words i n  dec imal . 

o Interpret words in oc tal .  

x Inte rpret words in hex . 

The f i le argumen t spec ifies  wh ich file is to be dumped . I f  
no file argument  i s  spec if ied , the standard input is  used . 

The offset  argumen t spec ifies  the offset in the f i le where 
dump ing is to commence .  Th is arg umen t is normally inter
pre ted as oc tal byte s .  I f  ' · '  is appended , the off set is 
inte rpre ted in dec imal . If ' b '  is appended , the offset is 
inte rpre ted in blocks of 5 1 2  bytes .  I f  the fi le argumen t is 
omi tted , th e offset argumen t must be prec eded ' + ' . 

Dump ing continues until end-of-f i le .  

SEE ALSO 
adb ( lS )  
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passwd - change log in password 

SYNTAX 
passwd [ name 1 

DESCRIPTION 
Th is command ch�nges ( or installs ) a password assoc iated 
with the user name (your own name by defau lt ) . 

The prog ram prompts for the old password and then for the 
new one . The caller must supply both . The new password 
must be typed twice ,  to fore stall mistakes . 

New passwords must 
use a suffic iently 
long if  monocase . 
ins istent enough .  

be at least four charac te r s  long if  they 
r ich alphabet and at least s ix charac te r s  
These rules are relaxed i f  you are 

Only the owner of the name or the super-user may change a 
password ;  the owner must prove he knows the old password . 

FILES 
jetc/pas swd 

SEE ALSO 
log in ( ! } , passwd ( S ) , crypt ( 3 }  
Rober t  Mor r is and Ken Thompson, Password Secur i ty :  A Case 
History 
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NAME 
plot - graph ics fi lte r s  

SYNTAX 
plot [ -Tterminal [ raste r  ] 

DESCRIPTION 

FILES 

These commands read plott ing instruct ions ( see plot ( 5 } ) from 
the standard input , and in general produce plott ing instruc
tions su itable for a par ticular terminal on the standard 
output . 

I f  no terminal type is spec ified ,  the env ironment  parame te r 
$TERM ( see environ ( 5 } } is used . Known terminals are : 

4 014 Tek tronix 4 0 14 storage scope . 

450 DASI Hyterm 4 50 te rminal (Diablo mechanism} . 

300  DASI 300  or GSI terminal ( Diablo mechanism} . 

300S  DASI 300S  te rminal (Diablo mechanism} • 

ver Ver satec Dl20 0A pr inter-plotte r .  Th is ver s ion of plot 
places a scan-conver ted image in ' /usr /tmp/raste r '  and 
sends the re sult directly to the plotte r dev ice rather 
than to the standard · output .  The optional argument 
cau ses a prev iously scan-conver ted file r aster to be 
sent to the plotter . 

/usr/bin/tek 
/usr /bin/t4 50  
/usr /bin/t300  
/usr /bin/t300s  
/usr /bin/vplot 
/usr /tmp/raste r  

SEE ALSO 
plo t ( 3 } , plo t ( 5 }  

NOTES 
There is no lockou t  protec t ion for /usr /tmp/raste r .  
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NAME 
pr pr int file 

PR ( l )  

SYNTAX 
pr [ option ] • • • [ f ile ] • • •  

DESCRIPTION 

FILES 

Pr produces a pr inted list ing of one or more  f iles . The out
put is separated into pages headed by a date , the name of 
the file or a spec ified header , and the page number .  If  
there are no file arguments , ££ pr ints its  standard input .  

Options apply to all following files but may be reset 
between files : 

-n Produce n-column ou tput . 

+n Beg in pr inting with page n .  

-h Take the next argument as a page header . 

-wn For purposes of mult i-column output , take the width of 
the page to be � characte r s  instead of the de fault 7 2 .  

-ln Take  the leng th of the page to be n lines instead of 
the default 66 . 

-t Do not pr int the 5- line header or the 5-line tra iler  
normally supplied for each page . 

-sc Separate columns by the s ingle charac te r c 
by the appropr iate amount of wh ite space� 
is taken to be a tab . 

instead of 
A miss ing c 

-m Pr int all f iles simultaneously , each in one column , 

-b A form feed character  is used to separate pages , nor-
mally pages are separa ted by a number of  newline char
acte r s .  

Inter-terminal messages via wr ite { l )  are for bidden dur ing a 
££· 

/dev/tty* to suspend messages . 

SEE ALSO 
cat ( 1 )  

DIAGNOSTICS 
There are no diagnos tics when E£ is pr inting on a te rminal . 
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NAME 
prep - prepare text for statist ical process ing 

SYNTAX 
prep -dio ] f i le • . •  

DESCRIPTION 
Prep reads each file in sequenc e and wr ites it on the stan
dard output,  one ' word ' to a li ne .  A word is a str ing of 
alphabetic character s  and imbedded apostrophes , delimi ted by 
space or punctuation . Hyphen ted words are broken apar t ;  
hyphens at the end of lines are removed and the hyphenated 
par ts are jo ined . Str ings  of dig its are discarded . 

The following option lette r s  may appear in any order : 

-d Pr int the word number ( in the input stream) with each 
word . 

- i  Tak e  the next file  as an ' ignore ' f ile .  These words  
will not appear in  the output .  (They will be counted , 
for purposes of the -d count . ) 

-o Take  the next f i le as an ' only ' f i le . Only these words 
will appear in the ou tput . (All other words will also 
be counted for the -d count . ) 

-p Include punc tuat ion marks  ( s ingle nonalphanume r ic char
acte rs )  as separate output lines . The punc tuation 
mar ks are not counted for the -d count .  

Ignore and only f i les conta in words , one per line . 

SEE ALSO 
deroff ( lT )  
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NAME 
pr intenv - pr int out the environment 

SYNTAX 
pr intenv [ name 

DESCRIPTION 
Pr intenv pr ints out the values  
env1ronment.  If a name is  
pr inted . 

of the var iables in the 
spec ified , only its  value is 

If a � is spec ified and it  is not defined in the environ
ment ,  pr intenv returns exit  status 1 ,  else it  returns status 
o .  

SEE ALSO 
sh ( l ) , env iron ( 5 ) , csh ( lS )  

CREDIT 
Th is utility was developed at the Univers ity of Cali forn ia 
at Berkeley and is used with permi s s ion.  
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NAME 
prof - d isplay profi le data 

SYNTAX 
prof [ -v ] [ -a ] [ -1 ] [ -low [ -high ] ] [ f i le 

DESCRIPTION 

FILES 

Prof interpre ts the file mon . out produced by the mon itor 
subrout ine . Under default modes , the symbol table in the 
named obj ect  file (�. out default)  is read and cor related 
with the mon . out profi le file . For each external symbol , 
the percentage of time spent executing between that symbol 
and the next is  pr inted ( in decreas ing order ) , together with 
the number of times that rout ine was called and the number 
of milliseconds per call . 

If  the -a option is used , all symbols are repor ted rather 
than just external symbols . If  the -1 option is used , the 
output is lis ted by symbol value rath er than dec reas ing per
centage .  

I f  the -v option is used , all pr inting is suppre ssed and a 
graphic vers ion of the profile is produced on the standard 
output for display by the plot ( l )  f i lte r s .  The numbers low 
and high , by default 0 and 10 0 ,  cau se a selec ted percentage 
of the profi le to be plotted with accord ingly higher resolu
tion . 

mon . out  for profi le 
a . ou t  for namelist  

SEE ALSO 

NOTES 

monitor ( 3 ) , profi l ( 2 ) , cc ( lS ) , plot ( l )  

Beware of quantization error s .  

I f  you use an explic it call to monitor ( 3 )  you will need to 
mak e  sure that the buffer s i ze is equal to or smaller than 
the prog ram s i z e .  
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NAME 
ps - process status 

SYNTAX 
ps [ alx ] [ namelist  ] 

DESCRIPTION 
Ps pr ints certa in ind icia about active processe s . The a 
option ask s  for information about all processes with termi
nals ( ord inarily only one ' s  own processes are displayed) : x 
asks even abou t processes with no terminal :  1 asks for a 
long listing .  The shor t list ing conta ins the proc ess ID , 
tty name , the cumulative execution time of the proc ess and 
an approx imation to the command line . 

The long lis ting is columnar and conta ins 

F Flags assoc iated with the process . 0 1 :  in core : 0 2 : 
system process : 04 : locked in core ( e . g .  for phys ical 
I/O) : 10 : be ing swapped : 20 : be ing trac ed by another 
process . 

S The state of the process . 0 :  nonexis tent : S :  s leeping : 
W :  wa iting : R :  running : I :  inte rmed iate : Z :  terminated : 
T.: stopped . 

UID The user ID of the process owner . 

PID The process ID of the process : i f  you know the true 
name of a process it is poss ible to k i ll the process 
with the kill  command . 

PPID The process ID of the parent process . 

CPU Processor utili zation for scheduling .  

PRI The pr ior ity of the process : h igh number s  mean low 
pr ior ity .  

NICE Used i n  pr ior ity computation.  

ADDR The core address of the process if  res iden t ,  otherwise 
the disk address . 

SZ  The s ize  in  blocks  of the core image of  the  process . 

ICT If the process is cur rently res ides in core memory , 
then ICT ( in-core time ) represents the number of 
seconds that the process has been res ident ,  up to a 

XENIX-68 

limit of 127 . I f  the process is currently on the ....._ .·� 
swapper ,  then ICT is  the number of seconds s ince the 
process was swapped out of core . 
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FILES 

PS ( 1 )  

WCHAN 
The even t for wh ich the process is wa it ing or sleep ing ; 
if  blank , the process is runni,ng . 

TTY The controlling tty for the proc ess . 

TIME The cumulative execution time for the process . 

COMMAND 
The command and its arguments . 

A pr ocess that has exited and has a parent , but has not yet 
been wa ited for by the parent is marked <defunct> . Ps makes 
an educated guess as to the file name and arguments given 
when the process was created by examin ing core memory or the 
swap are a .  The method is inherently somewhat unreliable and 
in any event a process is entitled to destroy th is informa
tion , so the names cannot be counted on too much . 

If  a second argument is g iven , it  is taken to be the f ile 
conta in ing the system ' s  namelis t .  

jxenix 
/devjmem 
/dev 

system namelist  
core memory 
searched to find swap dev ice and tty names 

SEE ALSO 
k ill ( l }  

NOTES 
Th ing s can change wh ile � is running ; the picture it gives 
is only a close approximation to reality . 
Some data pr inted for de func t processes is irre levant 
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NAME 
pstat - pr int system facts 

SYNTAX 
pstat [ -aixpuf 1 [ suboptions 1 [ f i le ] 

DESCRIPTION 
Pstat interpre ts the contents of cer ta in system tables . I f  
f ile i s  given ; the tables are sought there , otherwise in 
/dev/mem . The required namelist  is taken from /xenix .  
Options are 

-a Under -p, descr ibe all process slots rather than j ust  
active ones . 

-i  Pr int the inode table with the these heading s : 

LOC The core location of th is table entry . 
FLAGS Miscellaneous state var iables encoded thu s : 

L lock ed 
u update time f ilsys ( S ) ) must be cor rec ted 
A access time must be cor rec ted 
M file system is mounted here 
W wanted by another process (L  flag is on) 
T conta ins a text file 
C changed time must be cor rec ted 

CNT Number of open file table entr ies for th is inod e .  
DEV Maj or and minor dev ice number of f i le system in wh ich 

this inode res ides . 
INO !-number with in the dev ice .  
MODE Mode bit s ,  see chmod ( 2 ) . 
NLK Number of links to th is inode . 
UID Use r  ID of owner . 
SI Z/DEV 

Number of bytes in an ord inary file ,  or major and 
minor dev ice of spec ial f i le .  

-x 

LOC 
FLAGS 

Print  the text table with these heading s : 

The core location of th is table entry .  
Miscellaneous state var iables encoded thus : 
T ptrace ( 2 )  in effect  
W text not yet wr itten on swap device 
L load ing in prog ress 
K locked 
w wanted (L  flag is on) 

DADDR Dis k  address in swap , measured in mult iples of BLOCK
SI ZE bytes . 

CADDR Core  address , measured in units  of memory management 
reso lution , usually either 6 4  or 1 28 bytes . 
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SI ZE Size  of text segment ,  measured in units of memory 
management resolut ion , usually either 64  or 128 byte s .  

IPTR Core location of cor respond ing inode . 

CNT Number of processe s us ing th is text segment . 

CCNT Number of processes in core us ing th is text segment .  

-p Pr int process table for ac tive processes with these 
head ings : 

LOC 
s 

F 

The core location of th is table entry .  
Run state encoded thus : 
0 no proc ess  
1 wa iting for some event 
3 runnable 
4 being created 
5 being te rminated 
6 stopped under trace 
Miscellaneous state var iable s ,  OR-ed together : 
0 1  loaded 
0 2  the schedu ler process 
0 4  locked 
0 10 swapped out 
0 20 traced 
040  used in trac ing 
0 10 0  locked in by lock ( 2 ) . 

PRI Scheduling pr ior it�ee nice ( 2 ) . 
SIGNAL 

--

UID 
TIM 
CPU 
NI 
PGRP 

PID 
PPID 
ADDR 

Signals rec eived ( s ignals 1-16 coded in bits  0-15 ) , 
Real user ID . 
Time res ident in seconds ; t imes over 127 coded as 127 . 
We ighted integ ral of CPU time , for schedu le r .  
Nice leve l ,  see nice ( 2 ) . 
Process number of root  of proc ess group ( the opener of 
the controlling te rminal) • 

The process ID number .  
The proc ess ID of parent process . 
If in core , the phys ical address of the • u-area ' of 
the process measured in units of memory management 
resolution , usually either 64 or 128  bytes .  I f  
swapped ou t ,  the pos it ion i n  the swap area measured in 
mult iples of BLOCKSI ZE byte s .  

S I ZE Size  o f  process image , measured i n  units of memory 

WCHAN 
LINK 
TEXTP 

management resolution , usually usually 6 4  or 128 
bytes . 
Wa it channel number of a wa it ing proc ess . 
Link pointer  in list  of runnable processes . 
If  text is pure , pointe r to locat ion of text table 
entry .  

CLKT Countdown for alarm { 2 )  measured in  second s .  
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FILES 

-u 

-f  

LOC 
FW 

CNT 
INO 
OFFS 

pr int information about a user process : the next argu
men t  is its address as g iven by � ( 1 ) . The process 
must be in main memory ,  or the f i le used can be a core 
image and the address 0 .  

Pr int the open file table with these headings : 

The core location of this table entry . 
Miscellaneous state var iables encoded thus : 
R open for reading 
W open for wr it ing 
P pipe 
Number of processe s that know th is open file .  
The location of the inode table entry for th is f i le .  
The file offse t ,  see lseek ( 2 ) . 

/xen ix namelist  
/dev/mem default source of  tables 

SEE ALSO 
ps ( l ) , stat ( 2 ) , f i lsys ( S ) 
K .  Thompson , UNIX Implementat ion 
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NAME 
ptx - pe rmuted index 

SYNTAX 
ptx [ option [ input [ ou tput ] ] 

DESCRIPTION 
Ptx generates a permuted index to file input on file output 
( standard input and output default ) . I t  has three phase s :  
the fir st does the permutat ion , genera ting one line for each 
keyword in an input line . The keyword is rotated to the 
front . The permuted file is then sor ted . Finally , the 
sor ted lines are rotated so the keyword comes at the middle 
of the page . Ptx produces output in the form : 

. xx " tail "  "before keyword "  " keyword and afte r "  "head " 

where . xx may be an nroff or troff ( lT )  macro for user
defined formatting . The before keyword and keyword and 
after fields incorpora te as much of the line as will fit 
around the keyword when it is  pr inted at the middle of the 
page . Tail and head , at least one of wh ich is an empty 
str ing � are wrapped-around pieces small enough to fit in 
the unused space at the oppos ite end of the line . When or i
ginal text must be discarded , ' / '  marks  the spot . 

The following options can be applied :  

-f Fold upper and lowe r case lette r s  for sor t ing . 

-t  Prepare the output for the phototypesette r ; the default 
line leng th is 10 0 characte r s . 

-w n use the next argument , g, as the width of the output 
line . The de fault line leng th is 72 characte r s .  

-g n Use the next argument , g ,  as the number of charac te r s  
to allow for each gap among the four par ts of the line 
as finally pr inted . The defau lt gap is 3 charac te r s .  

-o only 
Use as keywords only the words g iven in the only f i le .  

- i  ignore 
Do not use as keywords any words given in the ignore 
file . If  the -i  and -o options are miss ing , use 
/usr /l ib/e ign as the ignore-file .  

-b break 
use the charac te r s  in the break file to separate word s .  
In any case , tab , newl1ne , and space charac te r s  are 
always used as break charac te r s . 
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FILES 

NOTES 

-r Take  any lead ing nonblank charac te r s  
to be a refe renc e  identifier  ( as to 
separate from the text of the line . 
tifier  as a 5 th field on each output 

of each input line 
a page or chapter )  
Attach that iden
li ne . 

The index for th is manual was g enerated us ing ptx. 

/bin/sor t 
/usr/lib/e ign 

Line leng th counts do not account for over str i k ing or pro
por tional spac ing • 
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NAME 
pwd - wor k ing directory name 

SYNTAX 
pwd 

DESCRIPTION 

PWD ( l )  

Pwd pr ints the pathname of the wor k ing ( cur rent)  direc tory . 
Use pwd when you ' ve lost track of where you are in the 
direc tory h iera rchy . 

SEE ALSO 
cd ( l )  
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NAME 
quot - summar i z e  f i le system owner sh ip 

SYNTAX 
quot [ opt ion ] . . .  f i lesystem 

DESCRIPTION 
Quot pr ints the number of blocks  in the named f ilesystem 
cur rently owned by each user . I f  no f iles�s tem is named , a 
default name is assumed . The following opt 1ons are avail
able : 

-n Cause the pipeline 

ncheck f ilesystem I sor t +On I quot -n f i lesystem 

to produce a list  of all ,files  and the i r  owner s .  

-c Pr int three columns g iv ing f ile s i z e  in blocks , number 
of files of that s i z e ,  and cumulative total of blocks  
in  that s ize  or  smaller file .  

-f Pr int count of number of files  as we ll as space owned 
by each user . 

FILES 
Default file system var ies with system.  
/e tc/passwd to get user names 

SEE ALSO 

NOTES 

ls ( 1 ) , du ( 1 )  

Holes in files are counted as i f  they actually occup ied 
space .  
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NAME 
random - generate a random number 

SYNTAX 
r andom [ options ] [ seed ] 

DESCRIPTION 
Th is command generates  a random number as it ' s  ex it value 
afte r reading from the standard input . The number is in the 
range 0 to ( 2 Al5 ) -l .  The s ingle integer argument seed can 
be given as a key from wh ich the random number is computed .  
The - e  option cau ses  random to ex it  immed iately without 
reading from the standard input . 

SEE ALSO 
rand ( 3 ) , srand ( 3 )  
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NAME 
ranlib - convert  arch ives to random librar ies 

SYNTAX 
ranlib arch ive • • •  

DESCRIPTION 
Ranli b  converts �ach archive to a form wh ich can be loaded 
more rapidly by the loader ,  by add ing a table of contents 
named . SYMDEF to the beg inning of the arch ive . I t  uses 
ar ( lS ) --to reconstruc t  the arch ive , so that suffic ient tem
porary f i le spac e  must be available in the file system con
ta in ing the cur rent direc tory . 

SEE ALSO 

NOTES 

ld ( lS ) , ar ( lS ) , copy ( l ) , sett ime ( l )  

Becau se generation of a li brary by a r  and randomi zation by 
ranl i b  are separate , phase error s are poss ible . The loader 
ld warns when the mod ificat ion date of a library is more  
recent than the creation of  its  dict ionary � but  this means 
you get the warning even if you only copy the li brary . 
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N�E 
ratfor - rat ional For tran dialect 

S�T� 
ratfor ( opt ion . • .  ] ( f i lename • . •  ] 

DESCRIPTION 
Ratfor conve rts a rat ional dialec t of For tran into ord inary 
irrat1onal For tran . Ratfor prov ides control flow constructs 
essentially identical to those in C :  

statement group ing : 
{ statement :  statement :  statement } 

dec is ion-mak ing : 
if ( cond it ion) statement [ else statement 
switch ( integer  value ) { 

case integer : statement 

} 
( defau lt : ] statement 

loops : 
wh ile ( condition) statement 
for ( express ion : cond ition : express ion) statement 
do limits statement 
repeat statement ( until  (cond i t ion) ] 
break ( n ]  
next [ n ] 

and some syntac tic sugar to make programs eas ier to read and wr ite : 

free form input : 
mult iple statements/line : automatic continuat ion 

comments : 
i th is is a comment 

translation of relationals : 
> , > = ,  etc . , become . GT . , . GE . , etc . 

return ( express ion) 
returns express ion to caller from func tion 

define : 
define name replacement 

inc lude : 
inc lude fi lename 

The option -h causes quoted str ings to be turned into 27H 
constructs .  -c copies comments to the output , and attempts 
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to format it  neatly . Normally , continuation lines are 
mar ked with a & in column l 1 the opt ion -6x makes the con
tinuation charac ter x and places it in column 6 .  

SEE ALSO 
str uct ( lS )  
B .  W .  Ke rnighan and P .  J .  Plauger , Software Tools ,  Add ison
Wes ley , 1976 . 
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NAME 
refe r ,  lookbib - find and insert  literature refe rences in 
documents 

SYNTAX 
refer option 

lookbib [ f ile . . .  

DESCRIPTION 
Lookbib accepts keywords from the standard input and 
searches a bibliograph ic data base for references that con
tain those keywords anywhere in title , author , journal name , 
etc . Match ing references are pr inted on the standard out
put . Blank li nes are taken as delimite r s  between quer ies . 

Refer is a preproc essor for nroff or troff ( lT )  that f inds 
and formats re ferences . The input files  ( standard input 
defau lt)  are copied to the standard output , except for lines 
between • [ and . ]  command lines , wh ich are assumed to con
ta in keywor ds as for lookbib ,  and are replaced by informa
tion from the bibliograph ic data base . The user may avoid 
the search , overr ide fields from it , or add new fields . The 
re ferenc e  data , from whatever source,  are ass ig ned to a set 
of troff str ing s .  Macro packages such as ms ( 7 )  pr int the 
fin ished reference text from these str ing s .  A flag is 
placed in the text at the point of referenc e ;  by de fault the 
references are ind icated by number s .  

The following options are available : 

-ar Reverse the fir st r au thor names ( Jones , J .  A .  instead 
of J .  A .  Jones ) .  If  r is omitted all au thor names are 
rever sed . 

-b Bare mode : do not put any flags  in text ( neither 
numbers  nor labels ) .  

-cstr ing 
Capitali ze  (wi th CAPS SMALL CAPS ) the fields whose 
key-lette r s  are in string .  

-e  Instead of leav ing the re ferences where encounte red , 

-kx 

accumulate them unt il a sequence of  the form 
. [ 
$LI ST$ 
. ] 

is encountered , and then wr ite out all references  col
lected so far . Collapse referenc es to the same 
source . 

Instead of number ing references ,  use labels as 
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FILES 

spec ified in a re ferenc e  data li ne beg inning % X J  by 
default x is L .  

-lm , n  Instead of  number ing re ferenc es ,  use labels made from 
the senior author ' s  last name and the year of publica
t ion . Only the f irst m lette r s  of the last name and 
the last n dig its of-the date are used . If  e i ther m 
or , n  is omit ted the entire  name or date respec t ively 
is used . 

-p Tak e  the next argument as a f i le of r e ferences  to be 
searched . The default file is searched last .  

-n Do not search the default file .  

-skeys 
Sor t  refe rences by fields whose k ey-lette r s  are in the 
�eys str ing , permute re ference number s  in text accord-
1ngly . Implies  -e . The key-lette r s  in keys may be 
followed by a number to ind icate how many such fields 
are used , with + taken as a very large number . The 
default is AD which sor ts on the sen ior au thor and 
then date J to sor t ,  for example , on all author s and 
then title use -sA+T . 

To use your own referenc es , put them in the format descr ibed 
in pubindex ( lT )  They can b e  searched mor e  rapidly by running 
pubindex ( lT )  on them before us ing refer , fa i lure to index 
results in a linear search . 

When refer is used with eqn , neqn or tbl , refer should be 
fir st , to minimi ze  the volume of data passed through pipe s .  

jusr/dict/paper s  direc tory o f  default publication lis ts and 
indexes 
jusr/l i b/refer direc tory of programs 

SEE ALSO 
nroff ( lT ) , troff ( lT )  
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NAME 
restor - incremental  file system restore 

SYNTAX 
restor k ey [ argument • • •  

DESCRIP'l'ION 
Restor is used to read mag tapes dumped with the dump com
mand . The � spec ifies  what is to be done . Key is one of 
the characte r s  rRxt optionally comb ined with f .  

f Use the fir st argument as the name of the tape instead 
of the default . 

r or R 

X 

The tape is read and loaded into the file system spec i
fied in argument . Th is should not be done lightly ( see 
below) . I f  the key is R restor ask s wh ich tape of a 
multi  volume set to start  on . Th is allows restor to be 
interrupted and then restarted ( an icheck -s must be 
done before restart ) . 

Each file on the tape named by an argument is 
extracted . The file name has all ' mount ' pre fixes 
removed ; for example , /usr /bin/lpr is named /b in/lpr on 
the tape . The file extracted is placed in a file with 
a nume r ic name supplied by restor ( actually the inode 
number ) . In order to keep the amount of tape read to a 
minimum , the following procedure is recommended : 

Mount volume 1 of the set of dump tapes .  

Type the restor command . 

Res tor will announce whether or not it  found the files , 
g ive the number it  will name the file , and rewind the 
tape . 

I t  then asks  you to ' mount the des ired tape volume ' .  
Type the number of the volume you choose . On a mu lti  
volume dump the recommended procedure is  to mount the 
last through the fir st volume in that order . Restor 
checks  to see if any of the files requested are on the 
mounted tape (or a later  tape , thus the rever se order )  
and doesn ' t  read through the tape i f  no files  are . I f  
you are wor k ing with a s ingle volume dump or the number 
of f iles be ing restored is large , re spond to the query 
with ' 1 '  and restor will read the tapes in sequential 
order . 

I f  you have a hiera rchy to restore you can use dump
dir ( l )  to produce the lis t  of name s and a shell scr ipt 
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FILES 

to move the result ing f iles  to the ir  homes .  

t Pr int the date the tape was wr itten and the date the 
f ilesystem was dumped from .  

The r opt ion should only be used to restore a complete dump 
tape onto a clear file system or to restore an incremental 
dump tape onto th is . Thus 

/etc/mkfs /devjrpO 4 0600  
restor r /devjrpO 

is a typical sequenc e to restore a complete dump , where rpO 
is the name of a disk  dev ice .  Another restor can be done to 
get an incremental dump in on top of th is . 

A dump followed by a mkfs and a restor is used to change the 
size  of a file system. 

default tape unit var ies with installation 
r st* 

SEE ALSO 
dump ( l ) , mkfs ( l ) , dumpdir ( l )  

DIAGNOSTICS 

NOTES 

There are var ious diagnost ics involved with read ing the tape 
and wr iting the dis k . There are also diagnost ics i f  the i
list or the free list  of the �ile system is not large enough 
to hold the dump . 

If  the dump extends over more than one tape , it  may ask you 
to change tapes . Reply with a new-l i ne when the next tape 
has been mounted . 

There is redundant information on the tape that could be 
used in case of tape reading problems . Unfor tunate ly , res
tor doesn ' t  use it .  
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NAME 
rev - reverse lines of a fi le 

SYNTAX 
rev [ f i le ] • • •  

DESCRIPTION 
Rev copies  the named files to the standard output , rever s ing 
the order  of charac te r s  in every line . I f  no file is spec i
fied , the standard input is copied . 
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NME 
rm - remove ( unlink )  f iles  

smTn 
rm [ -fri ] f i le • • • 

DESCRIPTION 
Rm removes the entr ies for one or mor e  fi le s  from a direc
tory .  If an entry was the last link to a f i le ,  then the 
f i le is destroyed . Removal of  a f i le requires  wr ite permis
s ion in  its directory , but neither read nor wr i te permis s ion 
on the file itself . 

I f  a f ile has no wr i te permis s ion and the s tandard input is 
a te rminal , its  permis s ions are pr inted and a line is re ad 
from the standa rd input . I f  that line  beg ins with 1 Y 1 the 
f i le is  dele ted , o therw ise  the f ile rema ins . No quest ions 
are asked when the -f ( force )  opt ion is g iven . 

If a des ignated fi le is a direc tory , an error commen t is 
pr inted unless the opt ional argumen t -r has been used .  In  
that  case , rm rec ur s ively dele tes the entire  conten ts of  the 
spec ified d1rec tory , and the directory itself . 

If  the -i ( in terac t ive) opt ion is in effec t ,  rm asks  whether 
to dele te each file ,  and , under  -r , whether  to examine each 
direc tory . 

SEE ALSO 
rmdir ( l ) , unlink ( 2 )  

DIAGNOSTICS 
Generally self-explanatory . I t  is forb idden to remove the 
f i le 1 1 to avoid the consequences of inadverten tly doing 
someth ing l ike  " rm -r . * " ·  
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NAME 
rmd ir  - remove ( unlink)  f iles  

SYNTAX 
rmd i r  dir  

DESCRIPTION 
Rrn removes the entr ies for one or more subd irec tor ies from a 
direc tory.  A direc tory must  be empty before it can be 
removed . Rrndi r  enforc es a standard and safe procedure  for 
remov ing a direc tor y ;  that is , f i r st delete the contents of 
the directory and only then remove the direc tory itself .  
Note that the "rm -r di r "  command is a more dangerous alte r
native to rmdir . 

Rrndi r  removes entr ies for the named direc tor ies ,  wh ich must 
be empty . 

SEE ALSO 
rm ( l )  unlink ( 2 )  

DIAGNOSTICS 
Generally self-explanatory . 
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NAME 
rmuser - remove a user from the system 

SYNTAX 
/etc/rmuser 

DESCRIP'l'ION 
Rmuser removes use r s  from the system . I t  beg ins by prompt-
1ng for a user name : afte r rece iv ing a valid user name as a 
response , it  then delete s the named user ' s  entry in the 
password file ,  and removes the user ' s  mai l  box f ile ,  the 
. prof ile file ,  and the entire  home direc tory . 

Before remov ing a user ID from the system , mak e  sure its 
mai l  box is empty and that all file s  belong ing to that user 
ID have been saved or deleted as requ ired . 

The rmuser program will refu se to remove a user ID or any of 
its files if one or more  of the following chec k s  fa ils : 

- The user name g iven is one of the " system" user names 
such as root ,  sys , sys info , cron , or uucp . All user 
ID ' s  less than 200 are cons idered reserved for system 
use , and cannot be removed us ing rmuser . 

- The user ' s  ma il  box exists  and is not empty .  

- The user ' s  home direc tory conta ins f iles  other than 
. prof ile . 

Rmuser can only be executed by the super-use r .  

FILES 
/etc/passwd 
/usr /spool/ma il/username . 
$HOME 

SEE ALSO 
mkuser ( l ) , dump ( l )  
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N�E 
sa - system accounting 

smT� 
sa [ -abc i j lnr stuv [ f ile ] 

DESCRIPTION 
Sa repor ts on , cleans up , and genera lly ma inta ins accounting 
file s .  System accounting must fir st be turned on with ace
ton • The command " accton f ile , where f ile is an existing 
file , cau ses system accounting information for every process 
exec uted to be placed at the end f ile . If  no argument is 
given , accounting is turned off .  

Sa is able to condense the information in /usr/adm/acct into 
a summary file /usr/adm/savacct wh ich conta ins a count of 
the number of times each command was called and the time 
resources consumed . Th is condensation is des irable bec au se 
on a large system acct can grow by 10 0 blocks per day . The 
summary file is read before the accounting file , so the 
repor ts include all available information. 

If a f ile name is g iven as the last argumen t ,  that f i le will 
be treated as the accounting file ; /usr/adm/acct is the 
default . There are z i llions of options : --- --- ----

a Place all command names conta ining unpr intable charac
ter s  and those used only once under the name 
' ***other . '  

b Sor t ou tput by sum of user and system time div ided by 
number of calls . De fault sor t is by sum of user and 
system time s .  

c Bes ides total user , system , and real time for each com
mand pr int percentage of total time over all commands .  

i Ignore the summary files /usr/adm/savacct and 
jusr/adm/usracct ; do not inc lude the ir-contents in th is 
repor t .  

j Instead of to tal minutes time for �ach category ,  give 
seconds per call . 

1 Separate system and user time ; normally they are com
bined . 

m Pr int number of proc esses and number of CPU minu te s  for 
each user . 

n Sor t  by number of calls . 
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FILES 

r 

s 

Rever se order  of sor t .  

Merge accounting f i le 
/usr /adm/savacct when done . 

into summary f i le 

t For each command , repor t ratio of real t ime to the sum 
of user and system t ime s .  

u Super sed ing all other  flag s ,  pr int  for each command in 
the accounting file the use r  ID and command name . 

v If the next characte r is a dig it  n ,  then type the name 
of each command used n times or-fewe r .  Awa it a reply 
from the typewr ite r 1 if-it  beg ins with • y • ,  add the 
command to the category ' **j unk * * · '  Th is is used to 
str ip out garbage . 

(default ) 
A table of 4 columns is pr inted : the number of calls , 
the total r eal t ime , the total comb ined system and user 
time , and the name of the command . The f i r st line in 
the table conta ins the sum of each column . 

/usr/adm/acct  raw 
/usr /adm/savacct 
/usr /adm/usracct 

accounting 
summary 
per-user summary 

SEE ALSO 
ac ( l ) , acct ( 2 ) , accton (lm) 
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NAME 
sddate - pr int and se t dump date s 

SYNTAX 
sddate [ name lev date ] 

DESCRIPTION 
If  no argumen t is g iven , the conten ts of the dump da te f i le 
' /e tc/ddate ' are pr in ted . Th e dump date file is ma inta ined 
by dump ( lM) and conta ins the date of the most rec en t dump 
for each dump level for each filesystem . 

I f  arguments are given , an entry is replac ed or made in 
' /e tc/ddate ' .  name is the last componen t of the dev ice 
path name . lev is the dump level number ( from 0 to 9 ) , and 
date is a time in the form taken by date ( l ) . 

Some s ites may wish to backup fi lesystems by coping them 
verbat im to dismountable pac k s .  Sddate could be used to 
make a ' level 0 '  en try in ' /e tc/ddate ' ,  wh ich would then 
allow incremental mag tape dumps .  

For example : 

sddate r rp3 5 10 08 15 20 

makes an ' /e tc/dda te ' en try showing a level 5 dump of 
' /dev/r rp3 ' on October 8 ,  at ·  3 : 20 PM . 

PILES 
/e tc/dda te 

SEE ALSO 
dump ( lM) , da te ( l ) 

DIAGNOSTICS 
' bad conve r s ion ' i f  the date set is syntac tic ally incor rec t .  
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NAME 
sed - stream editor 

SYNTAX 
sed [ -n 1 [ -e scr ipt 1 - f  sfile 1 [ f i le 1 • • •  

DESCRIPTION 
Sed copies the named f iles ( standard input default )  to the 
standard output , ed ited accord ing to a sc r ipt  of commands .  
The - f  opt ion cau ses  the scr ipt to be taken from f i le sfi le ; 
these opt ions accumulate . I f  there is just  one -e option 
and no - f ' s ,  the flag -e may be omit ted .  The -n option 
suppresses the de fault output .  

A scr ipt cons ists  of edit ing commands ,  one per line , of the 
following form : 

[ address [ ,  address ]  ] func t ion [ arguments ] 

In normal operation sed cyclically copies  a line of input 
into a pattern space�nless there is someth ing left afte r a 
' D ' command ) , applies  in sequence all commands whose 
addresses select that patte rn spac e ,  and at the end of the 
scr ipt copies the patte rn space to the standard output 
( except under -n )  and delete s  the patte rn spac e .  

An address i s  eith er a dec imal number that counts input 
lines cumulatively across file s ,  a ' $ '  that addresses the 
last line of input , or a context address , ' /regular expres
s ion/ ' , in the style of ed ( 1 )· mod i fied thus : 

The escape sequence ' \n '  matches a newli ne embedded in 
the patte rn space .  

A command line with no addresses selec ts every patte rn  
spac e .  

A command line with one address selec ts each patte rn space 
that matches the address . 

A command line with two addresses selec ts the inc lus ive 
range  from the f i rst patte rn  space that matches the fir st 
address through the next patte rn space that matches the 
second . ( I f  the second address is a number le ss than or 
equal to the line number fir st selec ted , only one line is 
selected . )  Thereafter the proc ess is repeated ,  look ing again 
for the fir st address . 

Edi t ing commands can be applied only to non-selected patte rn  
spac es by use of  the negat ion func t ion ' ! '  ( below) . 
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I n  the following list  of funct ions 
permis s ible addresses for each 
parentheses .  

the maximum number of 
func tion is ind icated in 

An argument denoted text cons ists of one or more lines , all 
but the last of which end with ' \ '  to hide the newline . 
Backslashes in text are treated li ke  back slashes in the 
replacement str ing of an ' s '  command , and may be used to 
protec t init ial blank s and tabs against the str ipping that 
is done on every scr ipt line . 

An argument denoted r f ile or wf ile must te rminate the com
mand line and mu st be prec eded by exac tly one blank . Each 
wfile is created before process ing beg ins . There can be at 
most 10 dist inct  wfile arguments . 

( l ) a\ 
text 

Append . Place text on the output before reading the 
next input line-. ---

(2 ) b  label 

( 2 ) c\ 
text 

Branch to the ' : ' command bear ing the label . If label 
is empty , branch to the end of the scr ipt .  

Chang e .  
or at 
output . 

Delete the patte rn spac e .  With 0 or 1 address 
the end of a 2-address rang e ,  place text on the 
Start  the next cycle . 

----

( 2 ) d Dele te the patte rn space .  Start  the next cycle . 

( 2 ) D Dele te the initial segment of the patte rn space through 
the fir st newline . Start  the next cycle . 

( 2 ) g  Replace the contents of the pattern space by the con
tents of the hold space .  

( 2 ) G  Append the contents of the hold space to the pattern  
space .  

( 2 ) h  Replace the contents of the hold space by the contents 
of the patte rn space .  

( 2 ) H  Append the contents of the patte rn space to the hold 
spac e .  

( l ) i\ 
text Inse r t .  Place text on the standard output . 

( 2 ) 1 Lis t the patte rn space on the standard output in an 
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unambiguous form.  Non-pr inting characte r s  are spelled 
in two dig it asc i i , and long lines are folded . 

( 2 ) n Copy the patte rn space to the standard output . Replace 
the pattern  space with the next line of input . 

( 2 ) N  Append the next line of input to the patte rn  space with 
an embedded newline . (The cur rent line number 
chang es . ) 

( 2 ) p  'Pr int . Copy the patte rn space to the standard output . 

( 2 ) P  Copy the initial segment of the patte rn  space through 
the fir st newli ne to the standard output . 

( l ) q Qu it . Branch to the end of the scr ipt . Do not start  a 
new cycle . 

( 2 ) r r file  
Read the  contents of  r fi le . Place them on  the output 
before read ing the next 1nput line . 

( 2 ) s/regular expression/replacement/flags 
Substitute the r eplacement  str ing for instances  of  the 
regular expression in the patte rn  space .  Any charac te r 
may be used instead of ' / ' . For a fuller descr iption 
see ed ( l ) . Flags is zero or more  of 

g Global . Substitute for all nonoverlapping 
instances of the r egular express ion rather than 
j ust the fir st one . 

p Pr int the patte rn space if  a replacement was made . 

w wfile 

( 2 ) t label 

Wr ite . Append the patte rn  space to wf ile if a 
replacement  was made . 

Test . Branch to the ' : '  command bear ing the label if  
any substitutions have been made s ince the most  recent 
reading of an input line or execution of a ' t ' . I f  
label is empty ,  branch to the end of the scr ip t .  

( 2 ) w  wfi le 
Wr ite . Append the patte rn  space to wf i le . 

( 2 ) x Exchange the contents of the patte rn and hold spaces . 

( 2 ) y/stringl/string2/ 
Transform . Replace all occur renc es of charac te r s  in 
stringl with the cor respond ing charac te r in str ing2 . 
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The leng ths of str ing! and str ing2 must be equal . 

( 2 ) ! function 

SED ( l )  

Don ' t . Apply the function (or group , if  funct ion is 
' { ' )  only to lines not se lected by the address ( es ) . 

( 0 ) : label 
Th is command does noth ing � it  bear s a label for ' b '  and 
' t '  commands to branch to . 

( 1 ) = Place the cur rent line number on the standard output as 
a line . 

( 2 ) { Execute the following commands through a match ing • } • 
only when the patte rn spac e is selec ted . 

( 0 )  An empty command is ignored .  

SEE ALSO 
ed ( l ) , grep { l ) , awk ( l )  
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NAME 
settime - change the access and mod ificat ion date s of file s  

SYNTAX 
settime [ yymmddhhmm [ . ss ] ] [ -f fname ] name • • • 

DESCRIPTION 
Set the access and mod ificat ion dates for one or mor e  fi le s .  
The dates are set to the spec ified date , or to the access 
and mod ification dates of the file spec ified via -f . 
Exac tly one of these methods must  be used to spec ify the new 
date ( s ) . 1Y is the last two. dig its  of the year : the fir st 
mm is the month number :  dd is the day number in the month : 
hh is the hour number ( 24 hour system) : the second mm is the 
minute number :  . ss is optional and is the second s .  For 
example : 

settime 10080045 ralph pete 

sets the access and mod ificat ion date s of fi les ralph and 
pete to Oct 8 ,  12 : 45  AM. The year , month and day may be 
omit ted ,  the cur rent values be ing the cur rent date . 

settime -f ralph john 

sets the access and mod ification date s of the file john to 
those of the fi le ralph . 
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NAME 

SH ( l )  

sh , for , case , i f ,  wh ile , : ,  . ,  break , continue , cd , eval , 
exec , ex it , expor t ,  log in ,  newgrp , read , readonly , se t ,  
sh ift , times , trap , umask , wa it - command languag e  

SYNTAX 
sh [ -cei knrstuvx arg ] • • •  

DESCRIPTION 
Sh is a command programming 
read from a te rminal or 
meaning of arguments to the 

Commands .  

language that exec ute s commands 
a f ile .  See invocation for the 

shell . 

A s imple-command is a sequenc e of non blank words separated 
by blank s (a blank is a tab or a space ) . The fir st word 
spec ifies  the name of the command to be executed . Except as 
spec ified below the rema in ing words are passed as arguments 
to the invoked command . The command name is passed as argu
ment 0 ( see exec ( 2 ) ) .  The value of a simple-command is its 
exit status i f  it  te rminate s normally or 20 0+status if  it · 
terminates abnormally ( see s ignal ( 2 )  for a l1s t of status 
values)  • 

A pilel ine is a sequence of one or more commands separated 
by . The standard output of each command but the last is 
connec ted by a � ( 2 )  to the standard input of the next 
command . Each command is run as a separate process ; the 
shell wa its for the last command to te rminate . 

A list  is a sequence of one or more pipel ines separated by 
; ,  & ,  && or I I  and optionally te rminated by 7 or & .  1 and & 
have equal prec edenc e wh ich is lowe r than that of && and I 1 , 
&& and I I  also have equal precedenc e .  A semicolon causes 
sequential execution ; an amper sand cau ses the prec ed ing 
2ipeline to be executed without wa iting for it to f inish . 
The symbol && < I I >  cau ses the list  following to be executed 
only if the prec eding pi�eline returns a zero ( non zero) 
value .  Newlines may appear 1n a li st , instead of semi-
colons , to delimit commands .  

----

A command is either a simple-command or one of the follow
ing . The value returned by a command is that of the last 
s imple-command executed in the command . 

for name [ in word • • •  ] do l ist  done 
Each time-a-for command is executed name is set to · the 
next word in the for word list If in word • • •  is omit
ted then in  • $@•  is assumed . Execution ends when there 
are no more words in the lis t .  

case word i n  [pattern [ I pattern ] • • •  ) list  7 7 ]  • • •  esac 

1 



SH (l )  SH ( 1 )  

A case command execute s  the l ist  assoc iated with the 
first  patte rn that matches word . The form of the pat
terns is the same as that usea-!Or file name genera
t ion . 

if list  then list  [ elif list then list ]  • • • [ else list ]  fi 
�e list following if is executed and i f  itreturns 

zero�e list following then is executed . Otherwise , 
the list  following elif is  executed and if  its value is 
zero the list following then is  executed . Fai ling that 
the else list  is executed . 

while list  [ do list ]  done 
A while command repeatedly executes the while list  and 
i f  its value is zero executes the do list 1 otherwise 
the loop terminate s .  The value returnea--by a while 
command is that  of the last executed command in the do 
lis t .  until may be used in place of wh ile to negate the 
loop termination tes t .  

( l ist  ) 
Execute l ist  in a subshell . 

{ l ist } 
l ist is simply executed . 

The following words are only r ecognized as the fir st word of 
a command and when not quoted .  

i f  then else elif f i  case i n  esac for while until do 
done { } 

Command subst i tution . 
The standard output from a command enclosed in a pair of 
grave accents ( ' ' )  may be used as par t  or all of a word 1 
tra i ling newlines are removed . 

Parameter substitution . 
The charac te r  $ is  used to introduce 
ter s .  Pos it ional paramete r s  may be 
Var iables may be set by wr iting 

name=value [ name=value ] • • •  

$ {parameter } 

substitutable parame
ass igned values by set . 

A parameter is a sequence of lette r s ,  dig its  or under
scores  (a name ) , a dig it , or any of the characte r s * @ 
I ? - $ 1 .  JTne value , i f  any , of the paramete r  is sub
stituted . The braces are required only when par ameter 
is  followed by a lette r , dig it ,  or under score that is .� 
not to be inte rpreted as part  of its name . I f  par ame-
ter is a dig it  then it is a pos it ional paramete r .  I f  
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parameter is * or @ then all the pos it ional paramete r s ,  
starting with $1 , are substituted separated by spaces . 
$0 is set from argument zero when the shell is invoked . 

$ {parameter-word } 
If  parameter is set then subst itute its value ; other
wise subst itute word .  

$ {parameter=word } 
If  parameter is not set then set it  to word ; the value 
of the parame te r is then substitut� Pos it ional 
paramete r s  may not be ass igned to in th is way . 

$ {par ameter ?word} 
If  parameter 
wise , pr int 
omitted then 

is set then substi tute its value ; other
word and ex it from the shell . If word is 

a standard message is pr inted .  

$ {par ameter+word } 
If  par ameter is set then subst itute word ; otherw ise 
substitute noth ing . 

In  the above word is not evaluated unless it  is to be used 
as the substituted str ing .  (So that , for example , echo 
$ { d- 'pwd' } will only execute pwd if d is unse t . ) 

The following parameters are automatic ally set by the shell . 

t The number of pos it ional paramete r s  in dec imal . 
Options supplied to the shell on invocation or by 
set . 

? The value returned by the last executed command in 
dec imal . 

$ The process number of th is shell . 
1 The process number of the last background command 

invoked . 

The following par ameters are used but not set by the shell . 

HOME 

PATH 
MAIL 

PSl 
PS2 
IFS 

The de fault argument ( home di rec tory) for the cd 
command . 
The search path for commands ( see execution) . 
If this var iable is set to the name of a ma il  file 
then the shell informs the use r of the arr ival of 
mail  in the spec ified file . 
Pr imary prompt str ing ,  by de fau lt ' $  ' ·  
Secondary prompt str ing ,  by default ' >  • .  
Inte rnal field separator s ,  normally space,  tab , 
and newline . 

Blank interpretat ion . 
After  parameter and command substitution , any results of 

3 



SH (l ) SH ( l )  

substitution are scanned for inte rnal field separator char
acter s  ( those found in $IPS ) and spli t  into dist inc t  argu
ments where such charac te r s  are found . Explicit  null argu
ments ( " " or ' ' ' ) are reta ined . Implicit  null arguments 
( those result ing from parameter s  that have no values )  are 
removed . 

File name generation . 
Following substitution , each command word is scanned for the 
character s  * ,  ? and [ .  I f  one of these characte r s  appears  
then the word is regarded as  a pattern . The word is  
replaced with alphabetically sor ted f ile names that match 
the patte rn . I f  no file name is found that matches the pat
tern then the word is left unchang ed . The characte r • at 
the sta r t  of a file name or immediately following a / ,  and 
the character / ,  must be matched explic itly .  

* Matches any str ing , including the null str ing . 
? Matches any s ingle characte r . 
[ . . .  ] 

Matches any one of the characte r s  enc losed . A pai r  of 
character s  separated by - matches any charac ter lex i
cally between the pair . 

Quoting . 
The following character s  have a spec ial meaning to the shell 
and cause termination of a word unless quote d .  

• , & ( ) < > newline space tab 

A character may be quoted by preceding it with a \ .  
line i s  ignored . All characte rs  enclosed between a 
quote marks  ( ' ' ) ,  except a s ingle quote , are quoted .  
double quotes c • • )  paramete r and command substitution 
and \ quotes the characte r s  \ ' • and $ .  

• $• •  i s  equivalent to • $1 $ 2  • • •  • whereas 
• $@" is  equivalent to " $1 •  • $ 2 •  • • • • 

Prompting . 

\new
pai r  of 

Ins ide 
occur s 

When used inte ract ively ,  the shell prompts with the value of 
PSl before read ing a command . I f  at any time a newli ne is 
typed and fur ther input is  needed to complete a command then 
the secondary prompt ( $PS2 )  is issued . 

Input output.  
Before a command is executed its input and output 
redirected us ing a spec ial notat ion inte rpreted 
shell . The following may appear anywhere in a 
command or may precede or follow a command and 
passed on to the invoked command . Substitution 
before word or digit is used . 
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<word 
Use file word as standard input ( f i le descr iptor 0 ) . 

>word 
Use file word as standard output ( f i le descr iptor 1 ) . 
I f  the file does not exist  then it  is created ; other
wise it  is truncated to zero leng th . 

>>word 
---U-se file word as standard output . If the fi le exists  

then output is appended (by seek ing to the end ) : other
wise the f ile is created . 

<<word 
----The shell input is read up to a line the same as word , 

or end of file . The resulting document becomes-the 
standard input . If  any charac te r of word is quoted 
then no interpretat ion is placed upon the character s  of 
the document ; otherwise , paramete r and command substi
tution occur s ,  \newline is ignored ,  and \ is used to 
quote the characte r s  \ $ ' and the f i r st characte r of 
word .  

<&digit 
The standard 
digi t ;  see 
us ing > .  

input is duplicated from f ile descr iptor 
dup ( 2 ) . Similarly for the standard output 

<&- The standard input is closed . Simi lar ly for the stan
dard output us ing > .  

I f  one of the above is prec eded by a dig it then the file 
descr iptor created is that spec i fied by the dig it ( inste ad 
of the default 0 or 1 ) . For example , 

• • •  2>&1  

creates file descr iptor 2 to be  a duplicate of  file descr ip
tor 1 .  

I f  a command is followed by & then the default standard 
input for the command is the empty file ( /dev/null) . Other
wise , the env ironment for the execut ion of a command con
tains the file descr iptor s of the invok ing shell as mod ified 
by input output spec ifications . 

Environment . 
The env ironment is a list  of name-value pair s  that is passed 
to an executed program in the same way as a normal argument 
lis t ; see exec ( 2 )  and environ ( S ) . The shell inte rac ts with 
the env ironment in several ways . On invocat ion , the shell 
scans the env ironment and create s a parameter for each name 
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found , giving it  the cor respond ing value . Executed commands 
inher it the same environment .  I f  the user mod ifies  the 
values of these parameters or create s  new one s ,  none of 
these affects the env ironment unless  the expor t command is 
used to bind the shell ' s  parameter to the environment . The 
environment seen by any executed command is thus  composed of 
any unmod ified name-value pai r s  or ig inally inher i ted by the 
shell , plu s  any mod i ficat ions or addit ions , all of wh ich 
must be noted fn expor t commands . 

The env ironment for any s imple-command may be augmented by 
prefixing it with one or more  ass ignments to par ameter s .  
Thus  these two lines are equivalent 

TERM=450  cmd args 
( expor t TERM 1 TERM=450 1 cmd args )  

I f  the - k  flag i s  set , all keyword arguments are placed in 
the environment ,  even if the occur afte r the command name . 
The following pr ints ' a=b c '  and ' c ' :  

echo a=b c 
set -k 
echo a=b c 

Signals . 
The INTERRUPT and QUIT s ignals for an invoked command are 
ignored if  the command is followed by & 1  otherwise s ignals 
have the values inher ited by the shell from its paren t .  
(But see also trap . ) 

Execution . 
Each time a command is executed the above substitutions are 
car r ied out .  Except for the ' spec ial commands '  l i s ted below 
a new process is created and an attempt is  made to execute 
the command via an � ( 2 ) . 

The shell parameter $PATH defines the search path for the 
directory conta ining the command . Each alternative direc
tory name is separated by a colon ( : ) . The default path is  
: /bin : /usr/bin . I f  the command name conta ins a I then the 
search path is not used . Otherwise , each direc tory in the 
path is searched for an executable f i le .  If the f ile has 
execute permiss ion but is not an a . out f i le ,  it is assumed 
to be a file conta ining shell commands .  A subshell ( i . e . , a 
separate process ) is spawned to read it . A parenthesiz ed 
command is also executed in a subshell . 

Special commands . 
The following commands are executed in the shell proc ess and 
except where spec ified no input output redirec t ion is per
mitted for such commands .  
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: No effect ; the command does noth ing • 

• file 
----Read and execute commands from f ile and retur n .  The 

search path $PATH is used to find the directory con
tain ing f ile . 

break [ n 1  
----

Exit  from the enc los ing for or while loop , if  any . I f  
n i s  spec i fied then break n levels . 

continue [ n 1  
-

Resume the next ite ration of the enc los ing for, or while 
loop . I f  n is spec ified then resume at the n-th 
enclos ing loop .  

cd [�1 
Change the cur rent directory to �· The shell parame
ter $HOME is the default �· 

eval [� • • •  1 
The arguments are read as input to the shell and the 
result ing command ( s )  executed . 

exec [� • • •  1 
The command spec ified by the arguments is executed in 
place of th is shell without creat ing a new process . 
Input output arguments may appear and if no other argu
ments are given cau se the shell input output to be 
modified . 

exit [ n 1  
Causes a non inte rac tive shell to ex it  with the exit  
status spec ified by n .  If  n is  omitted then the ex it 
status is that of the last command executed . (An end 
of f ile will also exit from the shell . )  

expor t [ name • • •  1 
The-giVen names are mar ked for au tomatic expor t to the 
environment of subsequently-executed commands .  If no 
arguments are given then a list  of expor table names is 
pr inted . 

log in [� • • •  1 
Equ ivalent to ' exec log in arg • • •  • .  

newgrp [� • • •  1 
Equ ivalent to ' exec newgrp arg • • •  • .  

read name • • •  

One line is read from the standard input ; success ive 
words of the input are ass igned to the var iables name 
in order , with leftover words to the last var iable . 
The return code is 0 unless the end-of-file is encoun
tered . 

readonly [name • • •  1 
The giVen names are mar ked readonly and the values of 
the these names may not be changed by subsequent 
ass ignment .  If no arguments are given then a list  of 
all readonly names is pr inted . 

set [-eknptuvx [� • • •  1 1  
-e If  non inte ract ive then exit immed iate ly i f  a com

mand fails . 
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shift 

times 

SH ( l )  

-k All keyword arguments are placed i n  the environment 
for a command , not j ust  those that precede the com
mand name . 

-n Read commands but do not execute them . 
-t Exit after read ing and executing one command . 
-u Treat unset var iables as an error when substituting . 
-v Pr int shell input lines as they are read . 
-x Pr int commands and their  arguments as they are exe-

cuted . 
Turn off the -x and -v options . 

These flag s c an also be used upon invocation of the 
shell . The cur rent set of flag s may be found in $- . 

Remaining arguments are pos i t ional paramete r s  and are 
ass igned ; in order , to $ 1 , $ 2 , etc . If no arguments 
are given then the values of all names are pr inted . 

The pos it ional paramete r s  from $ 2 . . .  are renamed $ 1  • • •  

Pr int the accumulated user and sys tem times for 
processes run from the shell . 

trap (�] ( n ]  • • •  

Arg is a command to be read and executed when the shell 
receives s ignal ( s) n .  (Note that � i s  scanned once 
when the trap is set and once when the trap is  taken . ) 
Trap commands are executed in order of s ignal number . 
If  � is absent then ail trap ( s ) n are reset to their  
or iginal values . If  � is the null str ing then th is  
s ignal is ignored by the shell and by invoked commands .  
I f  n is 0 then the command � is executed on exit  from 
the shell , oth erwise upon receipt of s ignal n as num
bered in s ignal ( 2 ) . Trap with no arguments pr ints a 
list of commands assoc iated with each s ignal number .  

umask [ nnn ] 
The user file creat ion mask is set to the octal value 
nnn ( see  umask ( 2 ) ) .  If nnn is omitted , the current 
value of the mask  is pr inted-. --

wait ( n ]  
wait for the spec ified process and repor t its  termina
t ion status . I f  n is not g iven then all cur rently 
act ive chi ld processes are wa ited for . The return code 
from th is command is that of the process wa ited for . 

Invocation . 
I f  the fir st characte r  of argument zero is - ,  commands are 
read from $BOME/ . profile , if such a file exists . Commands 
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are then read as descr ibed below . The following flag s are 
interpreted by the shell when it is invoked . 
-c string If  the -c flag is present then commands are read 

-s  

-i 

from str ing .  
I f  the -s  flag is present  or 
remain then commands are read 
input . Shell output is wr itten 
tor 2 .  

if no arguments 
from the standard 
to file descr ip-

If the -i flag is present or if the shell input 
and output are attached to a te rminal ( as told by 
S!!Y) then th is shell is inter active . In th is 
case the te rminate s ignal SIGTERM ( see s ignal ( 2 ) ) 
is ignored ( so that ' k ill 0 '  does not k ill an 
interact ive shell ) and the inte rrupt s ignal SIG
INT is caught and ignored ( so that wait is inte r
ruptable ) . In all cases SIGQUIT is ignored by 
the shell . 

The rema in ing flags  and arguments are descr ibed under the 
set command . 

FILES 
$HOME/ . profile 
/tmp/sh *  
/dev/null 

SEE ALSO 
test ( l ) , exec ( 2 ) , 

DIAGNOSTICS 

NOTES 

Er ror s detec ted by the shell , such as syntax error s cause 
the shell to return a non zero ex it statu s .  If  the shell is 
being used non inte ract ively then execution of the shell 
file is abandoned . Otherwise , the shell returns the exit  
status of the last command executed ( see also exit) . 

If  <<  is used to prov ide standard input to an asynchronous 
process invoked by & ,  the shell gets mixed up about naming 
the input document.  A garbage file /tmp/sh*  is  created , and 
the shell compla ins about not be ing able to find the f i le by 
another name . 
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shutdown - br ing the system down gracefully . 

SYNTAX 
/etc/shutdown [ time 1 [ su 

DESCRIPTJ:ON 
Shutdown will warn use r s  that the system is about to go 
down , wa it  for them to log out ,  forc ibly log out those who 
ignore the messages , k i ll any outstand ing daemon and user 
processes and dismount any mounted filesystems . 

Shutdown must  be run from the console te rminal by the 
super-user .  I f  the time argument  has not been g iven , the 
program will ask for the delay to allow use r s  to log out ,  
then send messages at one minute inte rvals encourag ing them 
to log off .  I f  all use r s  log out before the inte rval end s ,  
the prog ram goes on to its next step . 

Next ,  all processes except the init  process and processes 
spawned from the console terminal are k i lled . To allow nor 
mal cleanup to tak e  place , the executing processes are sent 
the SIGTERM s ignal followed by the SIGK ILL s ignal after a 
shor t interval . 

Next , all mounted fi lesystems are dismounted . For th is step 
to be effective , the invoker ' s  wor k ing direc tory should be 
on the root  filesystem. 

Finally , the system is set to s ingle-user mode if  the su  
argument  has  been g iven , otherwise the system is halted . 

SEE ALSO 

NOTES 

init ( 8 ) , mount ( lm) 

Shutdown ' s  treatment  of reluctant use r s  is abrupt .  
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NAME 
s i z e  - s ize  of an object f ile 

SYNTAX 
s i ze [ object • • •  ] 

DESCRIPTION 
For each obj ect-file argument ,  s i ze pr ints the ( dec imal}  
number of bytes required by the text ,  data , and bss por
tions , and their  sum in octal and dec imal . Several obj ect  
file formats are under stood . If  no f ile is spec if ied , a . out 
is used . 

I f  the file is an 8 08 6  re locatable file with an x . out  
header ,  the text ,  data and bss sizes  g iven are summar ies  of 
the contents of the re location records . 

SEE ALSO 
a . out ( S }  
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NAME 
sleep - suspend execution for an inte rval 

SYNTAX 
sleep time 

DESCRIP'l'ION 
Sleep suspends execution for time second s .  It is used to 
execute a command after a cer ta in amount of time as in : 

( sleep 10 5 ;  command ) &  

or to execute a command every so often , as in : 

wh i le true 
do 

done 

command 
sleep 37  

SEE ALSO 
alarm ( 2 ) , sleep ( 3 )  

NOTES 
Time must  be less than 6 5 5 36 second s .  
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NAME 
sor t - sor t or me rg e files 

SYNTAX 
sor t [ -mubdfinrtx J [ +posl 
-T d irectory ] [ name ] 

DESCRIPTION 

-pos'2 ] ] • • •  [ -o name J 

Sor t  sor ts lines of all the named fi les together and writes 
the result on the standard ou tput . The name ' - ' me ans the 
standard input.  I f  no input f iles are named , the standard 
input is sor ted . 

The default sor t key is an entire line . De fault order ing is 
lex icog raph ic by bytes in mach ine colla ting sequence .  The 
orde r ing is affec ted globally by the following options , one 
or more  of wh ich may appear . 

b Ignore le ading blank s ( spaces and tabs)  in field com
par isons . 

d 'Dictionary ' order : only le tte r s ,  dig its  and blank s are 
s ignificant in compar isons . 

f Fold upper case le tte r s  onto lowe r case . 

i Ignor e characte r s  ou ts ide the ASCII  range 0 4 0- 0 176  in 
nonnume r ic compar isons . 

n An initial  nume r ic str ing , cons is ting of optional 
blank s ,  optional minus s ign,  and zero or more  dig its  
with optional dec imal point,  is sor ted by ar ithme tic 
value .  Option n implies option b .  

r Reverse the sense of compar isons . 

tx ' Tab charac te r ' separating fields is x .  

The no tation +pos l -� restr icts a sor t  key to a field 
beg inning at phs l  and end ing just before �· Pos l  and 
� each have t e form m . n ,  opt ionally followea-by one or 
more  of the flags bdf inr; where m tells a number of fields 
to s k ip from the beg inning of the line and n te lls a number 
of characte r s  to sk ip fur ther . I f  any flag s are pre sen t 
they overr ide all the global order ing options for th is key .  
I f  the b option is in effec t n is counted from the fir st 
nonblank in the field ;  b is attached independen tly to �· 
A mis s ing -� means . 0 ;  a mis s ing -� means the end of · the 
line .  Under the -tx option,  fields a re str ing s separa ted by 
x ;  otherwise fields are nonempty nonblank str ings separated 
by blank s .  
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PILES 

When there are mult iple sor t keys , late r  key s  are compared 
only after all e arlier  k eys compare equal . L ines  that oth
e rw ise compare equal are ordered with all bytes s ignificant .  

These opt ion argumen ts are  also understood : 

c Check  that the input f i le is sor ted accord ing to the 
order ing rule s 1  g ive no output unless the f ile is out 
of sor t .  

m Me rge only , the input f ile s  are alre ady sor ted . 

o The next argumen t is the name of an output f i le to use 
instead of the s tandard output . Th is f i le may be the 
same as one of the inputs . 

T The next argumen t is the name of a directory in wh ich 
tempor ary f i les  should be made . 

u Suppre ss all but one in each set of equal lines . 
Ignored bytes and bytes ou ts ide k eys  do not par t icipate 
in  th is compar ison.  

Examples . Pr int in  alphabetical order all the unique spel
ling s  in a lis t  of words . Capitali zed words  d i ffe r from 
uncap italized .  

sor t -u +Of  +0 list  

Pr int the password f i le (passwd ( S ) ) sor ted by user id numbe r  
( th e  3 rd colon-separa ted field ) . 

sor t -t : +2n /e tc/passwd 

Pr int the fir st instance of e ach month in an alre ady sor ted 
f i le of (month day) en tr ies .  The opt ions -um with just  one 
input file make  the choice of a unique repre sen tat ive from a 
se t of equal lines predictable . 

sor t -urn +0 - 1  dates 

/usr/tmp/s tm* , /tmp/* : f i r st and second tr ie s for tempora ry 
f i les  

SEE ALSO 
uniq ( l ) , comm ( l ) , rev ( l ) , jo in ( l )  

DIAGNOSTICS 
Comments and ex its  with nonzero s ta tus  for var ious trouble 
cond itions and for disorder discovered under  opt ion -c . 
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NOTES 
Ve ry long lines are s ilen tly truncated . 
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NAME 
sp - conver t narrow input to a wider format output . 

SYNTAX 
� [ width ] 

DESCRIPTION 
� Pr ints input in 8 character-wide columns onto the stan
dard output . The optional  argument , i f  nume r ic ,  spec ifies  
the width of the output . 

� does not shor ten long lines , it  merely conc atenate s and 
spaces shor t ones . 

EXAMPLE 
ls I sp 

SEE ALSO 
prep ( 1 ) , col ( 1 )  
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NAME 
spell , spelli n ,  spellou t - f ind spelling error s  

SYNTAX 
spell [ option ] • . • [ f ile ] • • •  

/usr/src/cmd/spell/spellin [ list  ] 

/usr/src/cmd/spell/spellout [ -d ] l ist  

DESCRIPTION 
Spell collec ts words from the named documents , and looks 
them up in a spelling lis t .  Words that ne ither occur among 
nor are der ivable ( by applying cer ta in inflec tions , prefixes 
or su ffixes)  from words in the spelling li st  are pr inted on 
the standard ou tput . I f  no files are named , words are col
lec ted fr om the standard input . 

Spell ignores  most troff , tbl and eqn { lT)  constructions . 

Under the -v option , all words not li te rally in the spelling 
list are pr inted , and plaus ible der ivat ions from spelling 
list words are ind icated . 

Under the -b option , British spelling is checked .  Bes ides 
pre ferr ing centre ,  colour , special ity ,  travelled , etc . , th is 
option ins ists upon -i se in words  like  standardise . 

Under the -x option , every plaus ible stem is pr inted with 
' = '  for each word . 

The spelling list is based on many sources , and wh ile more  
haphazard than an ord inary dictionary , is  also more  effec
tive in respec t to proper name s and popular technical word s .  
Coverage of the spec iali zed vocabular ies of biology , med i
cine and chemistry is light . 

Pertinent auxili ary files  may be spec ified by name argu
ments , ind icated below with their  de fault setting s .  Copies 
of all output are accumulated in the history file .  The stop 
list  fi lter s  out mis spellings { e . g .  th ier=thy-y+ier )  that 
would otherwise pass . 

Two routines help ma inta in the hash lis ts used by spell .  
Both expect a list  of words , one per line , from the standard 
input . Spellin adds the words on the standard input to the 
preexist ing l ist  and places a new li st  on the standard · out
put .  If no l 1st  is spec ified ,  the new list is created from 
scratch . sperrout looks up each word in the standard input 
and pr ints on the standard output those that are miss ing 
from { or presen t on , with option -d) the hash lis t .  
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FILES 

NOTES 

D=/usr /d ict/hlist [ ab ] : hashed spelling lis t s ,  Amer ic an & 
Br itish 
S=/usr /d ict/hstop : hashed stop lis t  
H=/usr /d ict/spellh is t : h is tory f i le 
/usr/lib/spell 
deroff ( lT ) , sor t ( l ) , tee ( l ) , sed ( l )  

The spelling list ' s  coverage i s  uneven � new installations 
will probably wish to monitor the output for several month s  
to gather  local add it ions . 
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NAME 
spline - interpolate smooth curve 

SYNTAX 
spline option ] 

DESCRIPTION 
Spl ine takes pair s of number s  from the standard input as 
abcissas and ord inates of a function . It  produces a s imi lar 
set ,  wh ich is approximate ly equally spac ed and inc ludes the 
input set ,  on the standard output . The cub ic spline output 
( R .  w. Hamming , Numer ical Methods for Scienti sts and 
Engineer s ,  2nd ed . , 349 ff)  has two continuous der ivatives , 
and suffic iently many points to look smooth when plotted , 
for example by graph ( ! ) . 

The following options are recogni zed , each as a separate 
argument .  

-a Supply absc issas automatically ( they are mis s ing from 
the input) ; spac ing is g iven by the next argument,  or 
is assumed to be 1 if next argument is not a number . 

-k 

-n 

The constant k used in the boundary value computation 

(2nd der iv . at end ) = k* ( 2nd der iv . next to end ) 

is set by the next argument . By default k = 0 .  

Space output points so that approximate ly n 
occur between the lowe r and upper � limi t s .  
= 10 0 . )  

inte rvals 
(Default !!. 

-p Mak e  output per iod ic ,  i . e . match der ivatives at end s .  
Fir st and last input values should normally agree . 

-x Nex t  1 (or 2 )  arguments are lowe r ( and upper )  � limi t s .  
Normally these limits  are calculated from the data . 
Automatic abc issas start  at lowe r limit ( defau lt 0 ) . 

SEE ALSO 
graph ( ! )  

DIAGNOSTICS 
When data is not str ictly monotone in �' . spl ine reproduces 
the input without interpolating extra po1nts . 

NOTES 
A l imit of 1000  input points is enforced s ilently . 
off 
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NAME 
split  split  a file into pieces  

SYNTAX 
split [ -n ] [ f i le [ name ] ] 

DESCRIPTION 
ssl i t  reads f ile and wr ite s  it  i n  n-line  pieces ( default 
1 00 ) , as many as nec essary , onto a set of output f ile s .  
The name of the fir st output f ile i s  name with aa appended , 
and so on lexicograph ically . If  no output name is g iven , x 
is default . 

I f  no input file is g iven , or i f  - i s  g iven in its ste ad ,  
then the standard input f ile i s  used . 

WARNING 
1000  lines is usually less than 19 pages . 
Lpr does not guarantee  that it  pr ints the f iles  in the order 
g iven . 

SEE ALSO 
lpr ( 1 ) , we ( 1 )  
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NAME 
str ings  - f ind the pr intable str ings in an obj ec t  f i le 

SYNTAX 
str ing s  [ - ] [ -o J [ -number ] f i le • • •  

DESCRIPTION 
Str ings looks for asc i i  str ings in a binary f ile .  A str ing 
is any sequence of 4 or more  pr inting charac te r s  end ing with 
a newline or a null . Unless the - flag is given , str ings 
only looks in the initiali zed data space of obj ec t f ile s .  
I f  the - o  flag is given , then each str ing i s  prec eded by its 
offset in the file ( in octal ) . If  the -number flag is g iven 
then number is used as the minimum str ing length rather than 
4 .  

Str ings is useful for identifying random obj ec t  files and 
many other  th ing s .  

SEE ALSO 
od ( l )  

CREDIT 

NOTES 

Th is utility was developed at the Univer s ity of Cali forn ia 
at Berkeley and is used with permis s ion . 

The algor ithm for identifying str ings is extremely pr imi
tive . 
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RAMB 
str ip remove selected par ts of an obj ec t  f i le 

SYNTAX 
str ip [ -dehr stx 1 f i le . . . 

DESCRIP'l'ION 
Str ip is  capable of remov ing most  par ts of an obj ec t f ile 
including the header ,  text ,  data , relocation records  and the 
symbol table . Str ip wor k s  d irec tly upon the named f ile s 1 
noth ing is wr itten to the standard output . 

This is u se ful to to remove an x . ou t  header from an 8 08 6  
relocatable f i le ,  to save space by remov ing symbol table and 
relocation information when debugg ing is complete , or to 
prov ide a compact form of a namelist  by removing the text  
and data . 

Options and their  meanings  are : 

-h Str ip header and extended header . 

-e Str ip extended header .  

-d Str ip data and data relocation . 

-t Str ip text and text  relocation . 

-r Str ip all relocation except x . ou t ' s  " shor t form. "  

-x Str ip all relocation . 

-s Str ip symbol table . 

The effect of str ip -s is the same as  use of the -s opt ion 
of ld . Str ip without flag s implies  -sr • 

FILES 
/tmp/s *  

SEE ALSO 
ld ( lS )  

temporary f iles  
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NAME 
struct - structure For tran programs 

SYNTAX 
struct [ option ] f ile 

DESCRIPTION 
Str uct translates  the For tran program spec i fied by file  
( standard input default )  into a Ratfor program .  Wherever 
poss ible , Ratfor control constructs replace the or ig inal 
For tran.  Statement number s  appear only where still nec es
sary . Cosmetic changes are made , including chang ing Holler
ith str ing s  into quoted str ings  and relational operator s 
into symbols ( . e . g .  ' . GT . ' into ' > ' ) .  The output is 
appropr iately inden ted . 

The following options may occur in any order . 

-s  Input is accepted in  standard format ,  i . e . comments 
are spec ified by a c, C, or * in column 1 ,  and con
t inuation lines are spec ified by a nonzero, nonblank 
charac ter in column 6 .  Normally , a sta tement whose 
first nonblank characte r is not alphanumer ic is treated 
as a continuation . 

- i Do not turn computed goto statemen ts into switches . 
(Ratfor does not turn switches back into computed goto 
statements . )  

-a Turn sequences of else ifs into a non-Ratfor switch of 
the form 

switch { 

} 

case predl : code 
case pred2 : code 
case pred3 : code 
default : code 

The case pred icates are tested in order ; 
appropriate to only one case is executed . 
erali zed form of switch statement does not 
Ratfor . 

the code 
Th is gen
occur in 

-b Generate goto ' s  instead of multi level break statements . 

-n Generate goto ' s  instead of mult i level next statements . 

-en If  n is 0 (default ) , place code with in a loop only if 
it  -can lead to an iteration of the loop . If  n is 
nonzero , admit code segments with fewe r than- n 
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statements to a loop i f  oth erwise the loop would have 
exits to several places including the segment ,  and the 
segment can be reached only from the loop . 

FILES 
/tmp/struct* 
/usr/li b/struct/* 

SEE ALSO 
ratfor ( lS )  

NOTES 
Struct knows For tran 6 6  syntax , but not full For tran 7 7  
( alternate returns , IF  • • •  THEN • • •  ELSE , etc . ) 
If  an input For tran program conta ins identifiers  wh ich are 
reserved words in Ratfor , the structured ver s ion of the pro
gram will not be a valid Ratfor , program.  
Extended range DO ' s  genera te cryptic error s .  
Columns 7 3- 8 0  are not spec ial even when - s  i s  in effec t .  
Wi ll not generate Ratfor FOR s tatements . 
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NAME 
stty - set termi nal opt ions 

SYNTAX 
stty [ -1 ] [ option • • •  

DESCRIPTION 
Stty sets cer ta in I/O options on the cur rent output te rmi
nal . With no argument , it  repor ts the cur rent sett ings  of 
the options . Wi th only the -1 argument it pr ints the 
current sett ings  and also the tchar fields . The option 
str ings  are selected from the following set :  

even 
-even 
odd 
-odd 
raw 

-raw 
cooked 
cbreak 

-cbreak 

-nl 

nl 
echo 
-echo 
lease 
-lease 
-tabs 
tabs 
ek 

allow even par ity 
disallow even par ity 
allow odd par ity 
disallow odd par ity 
raw mode input ( no erase , kill , interrupt ,  quit , 
EOT ;  par ity bit passed back )  
negate raw mode 
same as ' - raw ' 
make each character ava ilable 
rec eived ; no erase and k ill 

to read ( 2 )  as 

make character s  ava ilable to read only when newli ne 
is rec eived 
allow carr iage return for new-line , and output CR-LF 
for carr iage return or new-line 
accept only new-line to end li nes 
echo back  every character typed 
do not echo characte r s  
map upper case to lowe r case 
do not map case 
replace tabs by spaces when pr inting 
preserve tabs 
reset erase and k ill charac te r s  back to normal # and 
@ 

erase c set erase characte r to c .  
wh ich is interpre ted as-a 

kill c set k i ll charac te r to c .  
crO crt cr 2 cr 3 

C can be of the form 
' control X ' . 
' AX '  wor ks  here also . 

' AX '  

selec t style of delay for car r iage  return ( see 
ioctl ( 2 ) ) 

nlO nll n12 nl3 
select style of delay for linefeed 

tabO tabl tab2 tab3 

ffO ffl 
bsO bsl 
tty33  

tty37 

select style of delay for tab 
select style of delay for form feed 
select style . of delay for backspace 
se t all modes su itable for the Teletype Corpora t ion 
Model 33 te rminal . 
set all modes su itable for the Teletype Corpora t ion 
Model 37  terminal .  
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vtOS 

tn30 0  

ti700 

tek 
hup 
-hup 
0 
50 7 5  

STTY ( l )  

set all modes suitable for Digital Equ ipment Corp .  
VT O S  terminal 
set all modes  suitable for a General Elec tr ic Ter
miNet 3 0 0  
set all modes su itable for Texas Instrumen ts 7 00 
series  terminal 
set all modes su itable for Tek tronix 4 0 14 te rminal 
hang up dataphone on last close . 
do not hang up dataphone on last close . 
hang up phone line immediate ly 

110 134 150 200 300 600 1200 1800 2400 4800 9600  exta extb 
set terminal baud rate to the number  g iven , i f  pos
s ible . (These are the speeds suppor ted by the DH-1 1  
inte r face)  • 

intrc c set inte r rupt  characte r to c .  C c an be of the form 
' AX '  wh ich is inte rpreted as a 1control X ' . 

quite c set quit  charac ter to c .  C c an be of the form ' AX '  
which is inte rpreted as a 1control X ' . 

startc c 

stope c 

eofc c 

brkc c 

SEE ALSO 

set  sta r t  output characte r to c .  c can be of the 
form ' AX ' wh ich is interpreted 

-

' control X I .  as a 

set stop output character to c .  c can be of the 
form ' AX ' wh ich is inte rpreted as a ' control X I .  

set end-of-f i le character to c .  c can be of the 
form I Ax I wh ich is inte rpreted as a ' control X I .  

set input delimiter ( li ke nl)  charac te r  to c .  C can 
be of the form ' AX '  wh ich is interpre ted as a 'con
trol X ' . The str ing s  ' del ' , ' DEL ' , ' OFF ' , and ' off ' 
may be used where • Ax •  is  used to spec ify the dele te 
characte r  or to disable the func tion . 

ioctl ( 2 ) , tabs ( l )  
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NAME 
su - become super-user or another user 

SYNTAX 
su [ - ] name [ arg • • •  ] ] 

DESCRIPTION 

FILES 

Su allows one to become another user withou t logg ing off . 
The defau lt user name is root ( i . e . , super-use r ) . 

To use s u ,  the appropr iate password must be suppli ed ( unless 
one is already super-user )  • I f  the password is cor r ec t ,  su 
will execute a new shell with the user ID set to that of the 
spec ified user . To restore normal user ID pr iv ileges , type 
an EOF to the new shell . 

Any add it ional arguments are passed to the shell , permi tt ing 
the super-user to run shell proc edures  with restr icted 
pr ivileges ( an � of the form -c str ing executes str ing via 
the shell ) . When add it ional arguments are passed , /bin/sh 
is always used . When no add it ional arguments are passed , su 
uses the shell spec ified in the password file . 

An initial - flag causes  the env ironmen t to be changed to 
the one that would be expec ted if the user actually logged 
in again .  Th is is done by �nvok ing the shell with an argO 
of -su cau s ing the . profi le in the home direc tory of the new 
user ID to be executed . Otherwise , the environment is 
passed along with the poss ible exception of $PATH , wh ich is 
set to : /bi n : /etc : /usr/bin  for root .  Note that the . profi le 
can check argO for -sh or -su to dete rmine how it was 
invoked . 

/etc/passwd 
$HOME/ . profi le 

system ' s  password file 
use r ' s  profi le 

SEE ALSO 
env ( l ) , log in ( ! ) , sh ( l ) , environ ( ? ) . 
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NAME 
sum - sum and count  blocks  in  a file 

SYNTAX 
sum file 

DESCRIPTION 
Sum calc ulates and pr ints a 16-bit chec k sum for the named 
file , and also pr ints the number of blocks  in  the f ile . I t  
i s  typic ally used to look for bad spots , or to validate a 
file communicated over some transmis s ion line . 

SEE ALSO 
wc ( l )  

DIAGNOSTICS 
' Read error ' is  ind istinguishable from end of f i le on mos t  
devices 1 check the block count.  
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NAME 
sync - update the super block 

SYNTAX 
sync 

DESCRIPTION 

SYNC ( 1M) 

Sync executes the sync system pr imi t ive . If  the system is 
to be stopped , sync must be called to insure f ile system 
integr ity .  See sync ( 2 )  for deta i ls .  

SEE ALSO 
sync ( 2 ) , update ( 8 )  
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sysadmin 

SYNTAX 
/etc/sysadmin 

DESCRIP'l'ION 

SYSADMIN ( 1M) 

Sysadmin is a scr ipt for performing file system backups  and 
for restor ing · files from backup dis k s . I t  can do a da ily 
incremental backup ( level 9 ) , or a per iod ic full backup 
( level 0 ) . I t  can prov ide a lis ting of the fi les backed up 
and also has a fac ility to restore ind ividual file s  from a 
backup .  

Sysadmin operates on XENIX format dis kettes , either s ingle 
or double s ided . The ver s ion prov ided bac k s  up the root 
file system. The scr ipt can be edited to operate on add i
tional f ile systems if  required . 

You must be super-user to use th is program . 

FILES 
/tmp/backup . lis t  

SEE ALSO 
dump ( l ) , restor ( ! ) , mkfs ( l ) , dumpd ir ( l ) . 
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NAME 
tabs - set terminal tabs 

SYNTAX 
tabs [ -n  ] [ te rminal 

DESCRIP'l'ION 
Tabs sets the tabs on a var iety of terminals . Var ious of 
the terminal names given in term ( ? )  are recognized : the 
default is , however , suitable for most 300  baud terminals . 
If the -n flag is present then the left marg in is not 
indented as is normal . 

SEE ALSO 
stty ( l ) , term ( ? )  
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NAME 
tail  - deliver the last par t of a f ile 

SYNTAX 
tail +number [ lbc ] [ f ile ] 

DESCRIPJ.'ION 
Tail copies the named file 
�a des ignated place .  
input is u sed . 

to the standard output beg inning 
I f  no fi le is named , the standard 

Copying beg ins at distance  +number from the beg inning , or 
-number from the end of the input . Number is counted in 
units of lines , block s  or charac ter s ,  according to the 
appended option 1 ,  b or c .  When no units are spec ified , 
counting is by li nes . 

SEE ALSO 
dd { l )  

NOTES 
Tails relative to the end of the file are treasured up in a 
buffer , and thu s  are limited in leng th .  Var ious k inds of 
anomalous behav ior may happen with character  spec ial f iles . 
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NAME 
tar tape arch iver 

SYNTAX 
tar [ key name • • •  

DESCRIPTION 
Tar saves and restores f i les on mag tape or other storage 
device . Its actions are controlled by the � argument . 
The key is a str ing of characte r s  conta in ing at most one 
function le tte r and poss ibly one or more function mod i fier s .  
Other arguments to the command are f i le or directory names 
spec ifying wh ich fi les are to be dumped or restored . In all 
cases , appearance of a directory name refers to the files 
and ( recur sively) subdirec tor ies of that direc tory.  

The func tion por tion of the key is spec ified by one of the 
following lette r s : 

r The named fi les are wr itten on the end of the tape . 
The c function impli es th is . 

x The named files are extrac ted from the tape . If  the 
named file matches a direc tory whose contents had 
been wr itten onto the tape , th is directory is 
( recur sively) extracted . The owner , mod if ication 
time , and mode are restored ( if poss ible ) . If no 
file argument is given , the entire content of the 
tape is extracted . Note that if mult iple entr ies 
spec i fying the same file are on the tape , the last 
one overwr ites all earlier . 

t The names of the spec if ied files are lis ted each 
time they occur on the tape . If  no file argument is 
given , all of the names on the tape are listed . 

u The named files are added to the tape if  either they 
are not already there or have been mod i f ied s ince 
last put on the tape . 

c Create a new tape � wr it ing begins on the beg inning 
of the tape instead of afte r the last f i le . Th is 
command impli es r .  

The following characte r s  may be used in add it ion to the 
letter wh ich selects the function des ired . 

0 ,  • • •  , 7  

v 

Th is mod ifier  selects the dr ive on wh ich the tape 
is mounted . The default is 1 .  

Normally tar does its wor k  s i lently . The v (ver
bose ) option causes it to type the name of each 
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w 

f 

b 

1 

m 

k 

n 

TAR ( l )  

file i t  treats preceded by the function lette r .  
With the t func tion , v g ives more information 
about the tape entr ies  than j ust the name . 

causes tar to pr int the act ion to be taken fol
lowed by file name , then wa it for user confirma
tion . If a word beg inning with ' y '  is g iven , the 
action is per formed . Any other input means don ' t  
do it ; 

causes tar to use the next argument as the name of 
the arch ive instead of /dev/mt? .  If the name of 
the file is • - • ,  tar wr ite s  to standard output or 
reads from standard input , wh ichever is appropr i
ate . Thu s ,  tar can be used as the head or ta i l  of 
a filter chain Tar can also be used to move 
h ierarchies with the command 

cd fromdir  1 tar cf - • I ( cd tod ir 1 tar xf - )  

causes tar  to use the next argument n as the 
block ing factor for tape records .  On dev ices other 
than magnetic tape , th is c au ses tar to buffer I/O 
using an n block buffer .  (Tar block s  are 512  bytes 
each . )  The default is 1 ,  the maximum is  20 . Th is 
option should only be used with raw magnetic tape 
or floppy disk  arch ives ( See f above) . The record 
s ize is determined automatically when reading 
tapes ( key lette r s  • x •  and ' t ' ) .  

tells tar to complain if  it  cannot resolve all of 
the links to the files dumped . I f  th is is not 
spec ified , no error messages are pr inted . 

tells tar to not restore the mod if ication times . 
The mod time will be the t ime of extrac tion . 

causes tar to use the next argument as the s ize  of 
an arch ive volume in k i lobytes . The minimum value 
allowed is 250 . Th is option is useful when the 
archive is not intended for a magnetic tape dev
ice ,  but for some fixed s i ze dev ice , such as 
floppy disk  (See f above) . Very large files are 
split  into "extents " across volume s .  When restor
ing from a mult i-volume arch ive , tar only prompts 
for a new volume if a split  file -nas been par
tially restored . 

ind icates the arch ive device is not a magnetic 
tape . The k option implies th is . Listing and 
extracting the contents of an arch ive are sped 
becau se tar can seek over f i les it wishes to sk ip . 
Si zes are pr inted in Kilobytes instead of tape 
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FILES 
/dev/mt? 
/tmp/tar*  

blocks . 

DIAGNOSTICS 
Complaints about bad key characte rs  and tape read/wr ite 
error s .  
Complaints i f  enough memory i s  not avai lable to hold the 
link tables .  

EXAMPLES 
To backup a disk  di rectory tree to tape us ing raw I/O and a 
block ing factor of 20 : 

tar cfb /dev/rmtl 20 directory name 
To restore the above files from tape to disk : 

tar xf /dev/rmtl directory_name 

SEE ALSO 

NOTES 

dump ( l ) , restor ( ! ) , copy ( l ) , dd ( l ) , physio ( 5 )  

There is no way to ask for the n-th occurrence of a file . 
Tape error s  are handled ung racefully . 
The u option can be slow . 
In order to update ( r or u option) a tar arch ive one must 
not use raw mag tape and not use the b option . Th is applies 
both when updating and when the arch ive was fir st created . 
The cur rent limit on file name leng th is 100 charac te r s . 
Systems with a lK-byte file system ( as this one does )  cannot 
spec ify raw disk  devices unless the b option is used to 
spec ify an even number of block s .  Th is means that one can
not update ( r or u option) a raw-mode disk par tit ion.  
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NAME 
tbl - format tables for nroff or troff 

SYNTAX 
tbl [ f i les 1 • • •  

DESCRIPTION 
Tbl is a preproc essor for formatting tables for nrof f { lT )  or 
troff { lT ) . The input f i les are copied to the standard out
put , except for lines between . TS and . TE command lines , 
wh ich are assumed to descr ibe tables and reformatted . 
Detai ls are g iven in the re ferenc e  manual . 

As an example , letting \t represent a tab {wh ich should be 
typed as a genu ine tab) the input 

. TS 
c s s 
c c s 
c c c 
1 n n .  
Household Population 
Town\tHouseholds 
\tNumber\tSi ze 
Bedminster\t7 8 9\t3 . 26 
Bernards Twp . \t308 7\t3 . 7 4  
Bernardsville\t20 18\t3 . 3 0  
Bound Brook\t3 4 25\t3 . 0 4  
Branchburg\tl6 44\t3 . 4 9  
Br idgewater\t7 8 97\t3 . 8 1 
Far Hi lls\t24 0\t3 . 19 
. TE 

yields 

Household 
Town 

Bedminster 
Bernards Twp . 
Bernardsvi lle 
Bound Brook 
Branchburg 
Br idgewate r 
Far Hi lls 

Population 
Households 

Number Size  
789  3 . 2 6  

308 7 3 . 7 4  
20 18 3 . 3 0  
3425  3 . 0 4  
1644  3 . 4 9  
7897  3 . 8 1  

240  3 . 19 

I f  no arguments are given , tbl reads the standard input , so 
it may be used as a filter . When it is used with eqn or 
neqn the tbl command sho�ld be f i r st ,  to minimi ze the volume 
of data passed through p1pes . 
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SEE ALSO 
nroff ( lT ) , troff ( lT ) , eqn ( lT)  
M .  E .  Lesk , TBL . 
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tee - pipe fitting 

[ - i ] [ - a ] [ f ile ] • • •  

DESCRIPTION 
Tee transcr i bes the standard input to the standard output 
and makes copies in the files . Option - 1 1gnore s  interrupts 1 
option -a causes the output to be appended to the files 
rather than overwr iting them . 
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NAME 
test - cond ition command 

SYNTAX 
test expr 

DESCRIPTION 
test evaluate s the express ion expr , and if its value is true 
then returns zero exit status � otherwise ,  a non zero exit 
status is returned . test returns a non zero ex it if  there 
are no arguments . 

The following pr imitives are used to construct expr . 

-r file true if the file exists and is readable . 

-w file true if the file ex ists and is wr itable . 

-f file true if the file exists and is not a direc tory .  

-d file true if  the file ex ists and is a direc tory . 

-s f i le true if  the file exists and has a s i ze  greater  than 
zero . 

-t [ f ildes ] 
true if  the open fiie whose file descr iptor number 
is f ildes ( 1  by default)  is  assoc iated with a te r-
minal dev ice .  

-z  sl  true if the leng th of str ing sl  is zero.  

-n sl true if  the leng th of the str ing sl is nonz ero.  

sl = s2 true if the str ings  sl and s 2  are equal . 

sl 1 =  s2  true if the str ings sl  and s 2  are not equal . 

sl true if sl  is  not the null str ing . 

nl -eq n2 
true if  the integers  nl and n2  are algebra ically 
equal . Any of the compar isons -ne , -gt ,  -ge , -lt , 
or -le may be used in place of -eq . 

These pr imaries  may be combined with the following opera
tor s : 

I unary negation operator 

-a binary and operator 
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-o binary or operator 

{ expr ) 
parentheses for group ing . 

-a has h ig her prec edence than -o . Notice that all the opera
tor s and flag s are separate arguments to tes t .  Notice also 
that parentheses are meaningfu l to the Shell and must  be 
escaped . 

SEE ALSO 
sh ( l ) , find ( l )  
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NAME 
t ime - t ime a command 

SYNTAX 
t ime command 

DESCRIPTION 

NOTES 

The g iven command is executed ; after it is complete , t ime 
pr ints the elapsed time dur ing the command , the time spent 
in the system , and the time spent in execution of the com
mand . Times are repor ted in second s .  

The execution time can depend on what k ind of memory the 
prog ram happens to land in ; the user time in MOS is often 
half what it is in core . 

The time s  are pr inted on the diagnostic output stream.  

Elapsed time is accurate to the second , wh ile the CPU times 
are measured to the 6 0 th second . Thus the sum of the CPU 
times can be up to a second larger than the elapsed time . 
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NAME 
touch - update date last mod ified of a file 

SYNTAX 
touch [ -c 1 file . . . 

DESCRIP'l'ION 
Touch attempts to set the mod ified date of each f ile . Th is 
is done by read ing a character from the file and-writ ing it 
back . 

If  a f ile does not exist ,  an attempt will be made to create 
it unless the -c option is spec ified . 
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NAME 
tr  - translate charac te r s  

SYNTAX 
tr [ -cds str ingl [ str ing2  ] ] 

DESCRIPTION 
Tr copies  the standard input to the standa rd ou tput with 
substitu tion or dele tion of selec ted charac te r s .  Input 
charac te r s  found in str ing! are mapped into the cor re spond
ing charac te r s  of str ing2 . When string2 is shor t it  is pad
ded to the leng th of str ing! by duplic at ing its last charac
te r .  Any comb ination of the options -cds may be used : -c 
complemen ts the se t of charac te r s  in str ing! with respec t to 
the univer se of charac te r s  whose ASCII  codes are 0 1  through 
0 37 7  octa l 1 -d dele tes  all input charac te r s  in str ingl 1 -s 
squeezes all str ings of repeated output charac te r s  that  are 
in str ing2 to s ingle charac te r s .  

I n  e ither  str ing the no tation a-b me ans a rang e  of cha rac
ter s  from a to b in incre as ing-ASCII  order . The charac te r 
' \ '  followed-by 1� 2 or 3 octal dig its  stands for the char
ac te r whose ASCII  code is  g iven by those dig i t s .  A ' \ '  fol
lowed by any other  charac te r stands  for that charac te r .  

The following example creates a li s t  of all the words  in 
' f i lel ' one per line in ' f i le2 ' , where a word is taken to be 
a max imal str ing of alphabe.t ics . The second s tr ing is 
quoted to protec t ' \ '  from the Shell . 0 12 is the ASC I I  code 
for newline .  

tr  -cs  A- Za-z  ' \0 12 '  <f i lel > f i le2 

SEE ALSO 

NOTES 

ed ( 1 ) , asc i i  ( 7 )  

won ' t  handle ASCII  NUL in string! or str ing2 1 always deletes  
NUL from input . 
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NAME 
troff - text typesetting 

SYNTAX 
troff [ option ] • • •  [ f i le ] • • •  

DESCRIPTION 
Troff formats text in the named f ile s . Troff is par t  of the 
nroff/troff family of text formatte r s .  Nroff is used to 
format files for output to a linepr inte r  or daisy wheel 
pr inter 7 troff to a Graph ic Systems C/A/T phototypesette r . 

If  no f ile argument is  present ,  the standard input is  read . 
An argument cons is ting of a single minus ( - )  is  tak en to be 
a file name �or respond ing to the standard input .  The 
options , wh ich may appear in any order  so long as they 
appear before the fi les , are : 

-olist Pr int only pages whose page number s  appear in the 
comma-separated l i st of numbers and ranges . A range 
N-M means pages N through M 7  an  initial -N means from 
the beg inning to page N 7  and a final N- means from N 
to the end . 

-nN Number fir st generated page N .  

-sN Stop every N pages . Troff stops the phototypesette r 
every N pages , produces a tra i ler  to allow chang ing 
casse ttes , and then resumes when the typesetter ' s  
start button is pressed . 

-mname Prepend the macro file /usr /lib/tmac/tmac . name to the 

-raN 

-i 

input files . 
----

Set reg iste r  a (one-characte r )  to N .  

Read standard input afte r the input f iles  
exhau sted . 

are 

-q Invoke the s imultaneou s input-output mode of the . rd 
request .  

-t Direct output to the standard output instead of the 
phototypesetter . 

-f Refrain from feed ing out paper and stopping photo
typesetter at the end of the run . 

-w Wait until  phototypesette r is available , if  currently 
busy . 

-b Repor t whether the phototypesette r is busy or 
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avai lable . No text proc ess ing is done . 

-a Send a pr intable ASC I I  approximation of the results 
to the standard output . 

-pN Pr int all charac ter s  in point size  N wh ile reta ining 
all prescr ibed spac ings and motions , to reduce photo
typesetter elasped time . 

I f  the fi le /usr/adm/tr acct is wr itable , troff keeps photo
typese tte r accounting records there . The integr ity of that 
file may be sec ured by mak ing troff a ' se t  user-id ' program. 

FILES 
/usr/li b/suftab 
/tmp/ta * 
jusr/l ib/tmac/tmac . *  
jusr/lib/font/* 
/dev/cat 
jusr/adm/tracct 

SEE ALSO 

suffix hyphenation tables 
temporary file 
standard macro files 
font width tables for troff 
phototypesette r 
accounting statistics for /dev/cat 

J .  F .  Ossanna , Nroff/Troff user ' s  manual 
B .  W. Ke rnighan , A TROFF TutOrial 
eqn ( lT ) , nroff ( lT), tbl ( lT )  
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NAME 
true - return true 

SYN'rAX 
true 

DESCRIP'.l'ION 
True does noth ing except return with a zero 
False ( l ) , true · ' s  counterpart  does noth ing 
with a non-zero ex it value . Tr ue is typically 
procedures such as : 

----

wh ile true 
do 

command 
done 

SEE ALSO 
sh ( 1 ) , false ( 1 )  

DIAGNOSTICS 
True has ex it status zero . 
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NAME 
tse t - set  te rminal modes  

SYNTAX 
tset [ - 1 [ -hr suiQS 1 [ - e [ c1 1 
[ -m [ ident1  [test baudrate1  : type 1 

DESCRIPTION 

[ -E [c 1  1 
[ type 1 

-k [ c 1 

Tset cau ses te rminal dependent proc ess ing such as se tting 
erase and k ill characte r s ,  sett ing or resett ing de lays , and 
t�e li k e .  It  is dr iven by the /etc/ttytype and /etc/termcap 
f1le s .  

The type o f  terminal i s  spec ified by the � argument .  The 
type may be any type given in /etc/termcap. If  � is not 
spec ified , the te rminal type is read from /etc/htmp ( the 
home direc tory and te rminal type database ) , or the env iron
ment TERM , unle ss the -h flag is se t or any -m argument was 
given . In th is case the type is read from /etc/ttytype ( the 
por t name to te rminal type database ) . The por t name is 
dete rmined by a ttyname ( 3 )  call on the diagnostic output . 
�f the por t is not found in /etc/ttytype the te rminal type 
1s se t to un known . 

Por ts .for wh ich the te rminal type is indete rminate are iden
tified in /etc/ttytype as dialup,  &lugboard , etc . The use r  
can spec ify how these iden tifier s  s ou ld map to an actual 
terminal type . The mapp ing flag , -m , is followed by the 
appropriate identifier  ( a  4 charac te r  or long er substr ing is 
adequate ) ,  an optional te st for baud rate , and the te rminal 
type to be used if the mapp ing cond it ions are satis fied . I f  
more than one mapping i s  spec ified ,  the fir st cor rec t map
ping prevails . A miss ing identifier  matches all identif
ier s .  Baud rates  are spec ified as with stty ( l ) , and are 
compared with the speed of the diagnostic ou tput . The te st 
may be any comb inat ion of : >, = ,  < ,  @ ,  and ! .  (Note : @ is a 
synonym for = and 1 inverts the sense of the te st . Remember 
to escape  charac te r s  mean ing fu l to the shell . ) 

If  the � as dete rmined above beg ins with a quest ion ma rk , 
the user is asked if s/he really wants that  type . A nu ll 
response means to use that type : otherwise , another type can 
be ente red wh ich will be used instead . (The  quest ion mark  
must be  escaped to prevent fi lename expans ion by the shell . ) 

On te rminals that can back space but not over str ike  ( such as 
a CRT) , and when the era se charac te r  is the de fau lt erase 
characte r  ( ' # '  on standard systems ) , the erase characte r is 
changed to a Control-H (back space) . The -e  flag se ts the 
erase cha racte r  to be the named charac te r  c on all te rmi
nals , so to overr ide th is option one can say -e# . The 
default for £ is the back space charac te r  on the terminal , 
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usually Control-H . The - E  flag i s  identical to -e except  
that it  only opera te s  on te rminals that  can bac k spac e 1  i t  
might be used i f  you had the mis for tune to b e  s tuck with an 
ASR33 .  The -k opt ion wor k s  s imi lar ly ,  with c defau lt ing to 
Control-X . No k ill process ing is done if  -k is  not spec i
fied . In  all of  these flag s ,  ' AX '  where X is any character  
is  equiv alent to control-X . 

On vers ion 6 systems , the terminal type spec ified in htmp is 
updated unless - u  is spec ified . 

The - option pr ints the te rminal type on the standard out
put 1 th is can be used to get the te rminal type by say ing : 

set termtype = ' tset - '  
If  no other opt ions are g iven , tset operates  in " fast mode " 
and only outputs the terminal type , bypass ing all other pro
cess ing . The -s option ou tput.s "setenv " commands ( if your 
default shell is csh ) or "expor t "  and ass ignment commands 
( if your default shell is the Bourne shell ) 1 the -s option 
only outputs the str ings to be placed in the env ironment 
var iable s .  The - s  option can b e  used as : 

' tse t -s • • •  ' 
Actually , th is is not poss ible bec ause of a problem in the 
shell . Instead ,  if  you are us ing the Bourne shell , use : 

tset -s • • •  > /tmp/tset$$  
/tmp/tse t$$  
rm  /tmp/tset$$  

If  you are us ing csh , use : 

se t nog lob 
set term= ( ' tset -s . . . . ' )  
setenv TERM $term [ l ] 
setenv TERMCAP " $term [ 2 ] " 
unse t term 
unse t nog lob 

The -r  option pr ints the te rminal type on the diagnost ic 
output . The -0 opt ion supresses pr inting the "Erase set to " 
and "K ill set to " messages .  The - I  opt ion supresse s output
ing the terminal init iali z ation str ing s .  

Tset i s  most use ful  when inc luded in the . login ( for csh ( l ) ) 
or--. prof i le ( for sh ( l ) ) f i le executed automat ically a t  
log in , with -m mapping used to spec ify the te rminal type you 
most frequently d ial in on . 

EXAMPLES 
tse t  g t4 2  
tse t -md ialup\>300 : adm3 a -md ialup : dw2 -Or -e# 
tse t -m d ial : t i7 3 3  -m plug : \?hp26 21 -m unknown : \? -e -kAU 
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FILES 
je tc/h tmp Terminal type database ( version 6 only) 
jetc/ttytype Por t  name to te rminal type map database 
jetc/te rmcap Terminal capabili ty database 

SEE ALSO 
se tenv ( l ) , ttys ( S ) , te rmcap ( S ) , stty ( l )  

CREDIT 

NOTES 

Th is utili ty was developed at the Un ivers ity of Cali for nia 
at Berkeley and is used with permiss ion . 

For compatibility  with ear lier  ver s ions of tse t ,  the follow
ing flag s are accepted and mapped inte rnally as shown : 

-d type - >  -m d ialup : type 
-p type - >  -m plugboard : type 
-a type - >  -m arpanet : type 

These flag s will disappear even tually . 
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NAME 
tsort - topolog ical sor t 

SYNTAX 
tsor t [ file 1 

DESCRIPTION 
Tsor t produces on the standard output a totally ordered lis t  
of items cons·is tent with a par tial order ing of items men
tioned in the input f ile . I f  no f ile is spec ified , the 
standard input is under stood . 

The input consists of pairs  of items ( nonempty str ings )  
separated by blanks .  Pai r s  of  di fferent items ind icate ord
er ing . Pairs  of identical items ind icate presence ,  but not 
order ing . 

SEE ALSO 
lorder ( lS )  

DIAGNOSTICS 

NOTES 

Odd data : there is an odd number of fields in the input 
file .  

Uses a quadratic algor ithm � not wor th fix ing for the typical 
use of order ing a library arch ive file . 
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NAME 
t ty - get te rminal name 

SYNTAX 
tty 

DESCRIPTION 
Tty pr ints the pathname of the use r ' s  te rminal . 

DIAGNOSTICS 
' no t  a tty ' i f  the standa rd input file is no t a te rminal . 
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NAME 
umount - d ismount f ile system 

SYNTAX 
/etc/umount spec ial 

DESCRIPTION 
Umount announces to the system that the removable f ile sys
tem prev iously mounted on dev ice special is to be removed . 
Fir st , any pend ing I/O for the fi le system is completed , and 
the f ile system is flagged clean . For a full explanation of 
the mounting proc ess  see mount ( l ) . 

FILES 
/etc/mtab : mount table 

SEE ALSO 
mount ( l ) , mount ( 2 ) , mtab ( S )  

1 



UNIQ ( l )  UNIQ ( l )  

NAME 
uniq - repor t repeated lines in a file 

SYNTAX 
uniq -udc [ +n ] [ -n ] ] [ input [ output ] ] 

DESCRIPTION 
Uniq reads the input file compar ing adj acent lines . In the 
normal case , the second and succeeding copies of repeated 
lines are removed ; the rema inder is wr itten on the output 
file . Note that repeated lines must be adj acent in order to 
be found ; see sor t ( l ) . If  the -u flag is used , j ust the 
lines that are not repeated in the or ig inal file are output . 
The -d option spec ifies  that one copy of just  the repeated 
lines is to be wr itten .  The normal mode output is  the union 
of the -u and -d mode outputs .  

The -c  option super sedes -u and -d  and generates  an output 
repor t in default style but with each line prec eded by a 
count of the number of times it  occur red . 

The n arguments spec ify sk ipping an in it ial por tion of each 
line-in the compar ison : 

-n The fir st n fields together with any blanks before 
each are ignored . A f ield is defined as a str ing of 
non-space ,  non-tab charac te r s  separated by tabs and 
spaces from its neighbor s .  

+n 

SEE ALSO 

The fir st n charac te r s  are ignored . 
sk ipped before charac te r s .  

sor t ( ! ) , comm ( l )  

1 
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RAME 
units - conver s ion program 

SYNTAX 
units 

DESCRIPTION 
Units converts quantities expre ssed in 
scales to their equivalen ts in oth er 
interactively i� th is fash ion : 

var ious 
scale s .  

standard 
I t  wor k s  

You have : inch 
-- ---

You want : em -- � . 54000e+O O 
I 3 . 9370le-O l  

A quantity i s  spec i fied a s  a mult iplicative combination of 
units optionally preceded by a nume r ic mult iplie r .  Powe r s  
are ind icated by suff ixed positive in teger s ,  div is ion b y  the 
usual s ig n :  

You have : 15  pounds forcelin2 
You want : atm 
--

-.-r. 0 20 6 9e+OO 
I 9 . 7973 0e-01 

Units only does mult iplic ative sc ale changes . Thus it can 
convert  Kelv in to Rank ine,  but not Cen tigrade to Fahrenheit . 
Most fami liar unit s ,  abbreviations , and metr ic prefixes are 
recognized ,  togeth er with a generous leaven ing of exotica 
and a few constants of nature including : 

p i  ratio o f  circumference to diame te r 
c speed of light 
e charge on an elec tron 
g accele ration of gravity 
force same as g 
mole Avogadro ' s  number 
water pressure head per unit height of wa te r 
au astronomical unit 

' Pound ' is  a unit of mass . Compound name s are 
e . g .  ' lightyear ' .  Br it ish units that differ 
counterparts are pre fixed thus : ' brgallon ' .  
deno ted ' belg iumfranc ' ,  ' br itainpound ' ,  • • •  

run together , 
from their US 
Cur rency is 

For a complete lis t  of units , ' cat lusrll i blunits ' . 

FILES 
lusrlliblunits 
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NOTES 
Cur rency conver s ions are no t cur ren t .  
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NAME 
uucp , uulog - unix to unix copy 

SYNTAX 
uucp [ option ] • • •  source-fi le • • • destination-f i le 

uulog [ opt ion ] • • •  

DESCRIPTION 

Mucp cop ie s  f i les  named by the source-f i le arg umen ts to the 
estination-f i le argumen t .  A f i le name may be a path name 

on your mach ine , or may have the form 

system-name ! pathname 

where ' system-name ' i s  tak en from a lis t  of system names 
wh ich uucp knows about .  Shell metacharac te r s  ? * [ ]  appear ing 
in the pathname part will be expanded on the appropr iate 

' 

system . 

Pathnames may be one of 

( 1 )  a full pathname 1 

( 2 )  a pathname preceded by - user 1 where user is a user id on 
the spec i fied system and is replac ed by that  u se r ' s  
log in direc tor y 1  

( 3 )  anyth ing else is pre fixed by the cur rent directory . 

If  the result is an erroneous pathname for the remote system 
the copy will fa i l .  I f  the destination-f i le is a direc tory , 
th e last part of the source-f i le name is u sed . 

Uucp pre se rves execute permis s ions ac ross the transmi s s ion 
and gives 0666  re ad and wr ite permis s ions ( see  chmod ( 2 ) ) .  

The following opt ions are in te rpre ted by uucp. 

-d Mak e  all nec essary direc tor ies for the f i le copy . 

-c Use the source file when copy ing ou t ra th er than copy-
ing the f i le to the spool direc tory . 

-m Send mai l  to the requeste r  when the copy is complete . 

Uulog ma inta ins  a summary log of uucp and uux ( l )  transac
tions in the f i le ' /usr /spool/uucp/LOGFI LE ' by gath er ing 
informat ion from par tial  log fi le s  named 
' /usr/spool/uucp/LOG . * . ? ' . I t  removes the partial  log 
f i le s .  
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The options c ause uulog to pr int logg ing information : 

-s� 
Pr int information about wor k  involv ing system �· 

-uuser 
----Pr int information about wor k done for the spec ified 

user . 

FILES 
/usr /spool/uucp - spool directory 
/usr /li b/uucp/* - o ther  da ta and program f i les 

SEE ALSO 
uux ( l ) , ma i l ( l )  
D .  A .  Nowitz ,  Uucp Implementation Descr ipt ion 

WARNING 

NOTES 

The doma in of remotely access ible f i les can ( and for obvious 
secur ity re asons , usually should ) be severely re str ic ted .  
You will very li kely not be  able to fe tch files by pathname ; 
ask a re spons ible per son on th e remote system to send them 
to you . For the same re asons you wi ll probably not be able 
to send files to arbitrary pathname s .  

All f i les rec eived by uucp wi ll be owned by uucp . 
The -m option wi ll only wor k send ing f i les or rec e1v1ng a 
s ingle f i le .  (Rec eiv ing mult iple f i les spec if ied by spec ial 
shell charac te r s  ?* [ ]  will not ac t ivate the -m option. ) 
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NAME 
uux - unix to unix command execution 

SYNTAX 
uux [ - 1 command-str ing 

DESCRIPTION 

FILES 

Uux will g ather 0 or more files from var ious systems , exe
cute a command on a spec ified system and send standard out
put to a file  on a spec ified system . 

The command-str ing is made 
look li ke  a shell command 
file names may be pre fixed 
name is interpreted as the 

File names may be one of 

( 1 )  a full pathname � 

up of one or more 
line , except that 
by system-name ! .  
local system. 

arguments that 
the command and 
A null system-

(2 ) a pathname preceded by -xxx � where xxx is a user id 
on the spec ified system and is replac ed by that user ' s  
log in directory � 

( 3 ) anyth ing else is pre fixed by the current direc tory .  

The ' - ' option will cau se the standard input to the uux com
mand to be the standard input to the command-str ing . ---

For example , the command 

uux " ! diff  usg ! /usr /dan/fl pwba ! /a4/dan/fl > ! f i . diff"  

will get  the fl  f iles  from the usg and pwba mach ines , exe
cute a diff  command and put the results in fl . diff  in the 
local directory .  

Any spec ial shell charac te r s  such as  < > � I should be  quoted 
e ither by quoting the entire command-str ing , or quoting the 
spec ial character s  as ind ividual arguments . 

/usr /uucp/spool - spool directory 
/usr /uucp/* - other data and prog rams 

SEE ALSO 
uucp ( l )  
D .  A .  Nowitz , Uucp implementation descr iption 

WARNING 
An installation may , and for secur ity reasons generally 
will , limit the list of commands executable on behalf of an 
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NOTES 

incoming request from uux . Typic ally , a restr ic ted s ite will 
permit little other than the rec e ipt of ma il  via uux . 

Only the fir st command of a shell pipeline may have a 
system-name ! .  All o ther commands are exec uted on the system 
of the fir st command . 
The use of the shell metacharac te r * will probably not do 
what you want it  to do . 
The shell tokens < <  and > >  are not implemented . 
There is no notification of den ial of exec ution on the 
remo te mach ine . 
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NAME 
vi - screen or iented (visual)  display editor based on ex 

SYNTAX 
vi [ -t  tag [ -r ] [ +l ineno ] name • • •  

DESCRIPTION 
Vi ( visual )  is a screen or ien ted text editor based on � ( 1 ) . 
Ex and vi run the same code �  it  is poss ible to get to the 
command mode of ex from with in vi and vice-versa .  See ex ( l )  
for a list  of the-ava i lable e x  commands that can be executed 
as colon commands when in vi-. -

FILES 
SEE ALSO 

ex ( l )  

CREDIT 
Th is utility was developed at the Univers ity of Cali fornia 
at Berkeley and is used with permis s ion . 

NOTES 
Scans with I and ? beg in on the next line , sk ipping the 
rema inder of the cur rent line . 

Software tabs us ing AT wor k only immediate ly afte r the 
autoindent . 

Left and r ight sh ift s  on inte lligent  te rminals don ' t  mak e  
use o f  inse r t  and delete charac ter operations i n  the termi
nal . 

The wrapmargin option can be fooled 
columns when blanks are typed . 
through the marg in and onto the next 
then the line won ' t  be broken . 

s ince it looks at output 
If a long word passes 
line without a break , 

Inse r t/delete with in a line can be slow if tabs are present 
on inte lligent  terminals , s ince the te rminals need help in 
doing th is correc tly . 

Occas ionally inverse video scrolls up into the file from a 
diagnostic on the last line . 

Saving text on delete s in the named buffer s  is ineff ic ient .  

The source command does not wor k when executed as  : source � 
there 1s no way to use the : append , : change , and : insert 
commands ,  s ince it is not poss ible to g ive more  than one 
line of input to a : escape . To use these on a : g lobal you � 
must Q to ex command mod e ,  execute them , and then reente r  
the screen-editor with v i  or open . 
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NAME 
wa it - awa it complet ion of proc ess 

SYNTAX 
wai t  

DESCRIPTION 

WAIT ( l )  

wait  unti l  all processes  star ted with & have comple ted , and 
repor t on abnormal te rminations . 

Becau se the wai t ( 2 )  system call must 
parent process , the Shell itself 
creating a new proc ess . 

SEE ALSO 
sh ( 1 )  

NOTES 

be executed in the 
executes wait , without 

Not all the proc esses of a 3- or more-stage pipeline are 
children of the Shell , and thus c an ' t  be wa ited for .  
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RAME 
wall 

SYR'l'AX 
/etc/wall 

DESCRIPTION 

WALL ( 1M) 

write to all users  

Wall reads its  standard input unti l an  end-of-f i le .  I t  then 
sends th is  mess.age ,  preceded by • Broadcast Me ssage • • • • , to 
all logged in use r s .  

The sender should b e  super-use r to overr ide any protec tions 
the use r s  may have invoked . 

FILES 
/dev/tty? 
/etc/utmp 

SEE ALSO 
mesg ( l ) , wr ite ( ! )  

DIAGNOSTICS 
• cannot  send to • • •  • when the open on a user ' s  tty f ile 
fai ls . 
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NAME 
we - word count 

SYNTAX 
we [ -1 we ] [ name • • • ] 

DESCRIPTION 
We counts lines , words  and charac te r s  in the named f i le s ,  or 
in the standard input if no name appear s .  A word is a max i
mal str ing of charac te r s  delimited by spaces , tabs or new
lines . 

I f  the optional argument is present ,  
counts ( li nes , words or charac te rs }  
letter s  1 ,  w ,  or c .  

1 
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who who is on the system 

SYN'1'AX 
who [ who-f i le 1 [ am I ] 

DESCRIPTION 

WHO ( l )  

Who , without an argument ,  lists the log in name , terminal 
name , and log in time for each current XENIX user . 

Without an argument ,  who examines the /etc/utmp file to 
obta in its information . I f  a f ile is g iven , that file is 
examined . Typically the g iven fi le will be /usr/adm/wtmp , 
wh ich conta ins a record of all the log.ins s ince it was 
created . Then who lists  log in s ,  logouts , and cra shes s ince 
the creation of the wtmp file .  Each log in  is lis ted with 
user name , terminal name (with ' /dev/ ' suppressed) ,  and date 
and time . When an argument is g iven , logouts produce a 
s imilar line without a user name . Reboots produce a line 
with ' x '  in the place of the dev ice name , and a fossil  t ime 
ind ic ative of when the system went down . 

With two arguments , as in ' who am I '  ( and also ' who are 
you ' ) , who te lls who you are logged in as . 

FILES 
/etc/utmp 

SEE ALSO 
getu id ( 2 ) , utmp ( S )  
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NAME 
wr ite wr ite to another user 

SYNTAX 
wr i te use r ttyname ] 

DESCRIPTION 
Wr i te copies lines from your te rminal to that of another 
use r . When fir st called , it  sends the message  

Message from yourname yourttyname • • •  

The rec ipient of the message  should wr ite 
point . Communicat ion continues until  an end 
from the terminal or an interrupt is sent .  
wr i te wr ites ' EOT ' on the other te rminal and 

back at th is 
of f ile is read 
At that point 
ex its . 

If you want to wr ite to a user who is logged in more than 
once , the ttyname argument may be used to ind icate the 
appropr iate te rminal name . 

Permission to wr ite may be den ied or granted by use of the 
mesg command . At the outset wr it ing is allowed . Cer ta in 
commands , in par ticular nroff and E£ ( 1 )  disallow me ssages in 
order to prevent messy output . 

I f  the character ' ! '  is found at the beg inning of a line , 
wr i te calls the shell to execute the rest of the line as a 
command . 

The following protocol is suggested for us ing wr i te : when 
you fir st wr ite to another user , wa it for him to wr ite back 
before starting to send . Each par ty should end each message 
with a distinct ive s ignal- (o) for ' over ' is conventional
that the other may reply . (oo) for ' over and out '  is sug
gested when conversation is about to be te rminated . 

FILES 
jetc/utmp to find user 
/bin/sh to execute ' ! '  

SEE ALSO 
mesg ( l ) , who ( l ) , ma i l ( l )  
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xstr - extract str ings  from C programs to implement shared 
str ing s  

S!NTAX 
xstr [ -c 1 [ - 1 [ f i le 1 

DESCRIPriON 
Xstr ma inta in s  a f ile str ings into wh ich str ing s  in com
ponent parts of a large program are hashed . These str ing s 
are replaced with re ferences to th is common area .  This 
serves to implement shared constant str ing s ,  most useful if 
they are also read-only . 

The command 

xstr -c name 

will extract the str ing s  from the c source in name , replac
ing str ing re ferences by express ions of the form 
( &xstr [ number 1 )  for some number . An appropor iate dec lara
tion of xstr is prepended to the f ile .  The result ing C text 
is placed in the file x . c ,  to then be compiled . The str ings 
from this  file are placed in the str ings data base i f  they 
are not there already . Repeated str ing s  and str ings wh ich 
are suffices of exis ting str ing s  do not cau se changes to the 
data base . 

After all components of a large program have been compi led a 
file xs . c  dec lar ing the common xstr space can be created by 
a command-of the form 

xstr 

This xs . c  file should then be compi led and loaded with the 
rest of the program. If  poss ible , the array can be made 
read-only ( shared ) sav ing space and swap overhead . 

xstr can also be used on a s ingle f ile .  A command 

xstr name 

creates fi les x . c and xs . c  as before ,  without us ing or 
affecting any strings f i le-in the same directory . 

It  may be useful to run xstr after the C preprocessor i f  any 
macro definit ions yield str ing s  or if there is cond it ional 
code which conta ins str ings wh ich may not ,  in fac t ,  be 
needed . Xstr reads from its standard input when the argu-
ment ' - ' i s  g iven . An appropr iate command sequence for run- .� 
n ing xstr after the C preprocessor is : 
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cc  -E  name . c  I xstr -c  -
cc -c x. c 
mv x. o name . o  

Xstr does not touch the file str ings unless new items are 
added , thus  make can avoid remak ing xs . �� unless truly nec es
sary. 

FILES 
str ings  
x . c  
xs . c  
/tmp/xs *  

Data base o f  str ing s 
Massaged C source 
C source for de finition of array ' xstr ' 
Temp f i le when ' xstr name ' doesn ' t  touch str ings 

SEE ALSO 
mkstr ( lS )  

CREDilf 

NOTES 

This utility was developed at the Univer s ity of Cali fornia 
at Berkeley and is used with permis s ion . 

I f  a str ing is a suffix of another str ing in the data base , 
but the shor ter str ing is seen fir st by xstr both str ings 
will be placed in the data base , when j ust plac ing the 
long er one there will do . 
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NAME 
yacc - yet another compiler-compiler  

SYNTAX 
yacc [ -vd ] grammar 

DESCRIPTION 
Yacc conver ts a context-free grammar into a set of tables 
for a s imple au tomaton wh ich executes an LR ( l )  par sing algo
r ithm. The grammar may be ambiguous 1 spec i fied precedence 
rules are used to break ambiguities . 

The output file , y . tab . c ,  must  be compi led by the C compiler  
to produce a program yyparse . Th is program must  be loaded 
with the lexical analyz er program, �ylex,  as well as main 
and yyer ror , an error handling rout1ne . These rou tines mus t  
be supplied by the user 1 Lex ( lS )  is use ful  for creat ing lex
ical analyzers usable by yacc . 

I f  the -v flag is g iven , the file y. output is prepared , 
which conta ins a descr iption of the par s ing tables and a 
repor t on conflicts  genera ted by amb iguities  in the grammar . 

I f  the -d flag is used , the f i le y. tab. h is generated with 
the def ine statements that assoc iate the yacc-ass igned 
' token codes ' with the user-declared ' token names ' .  Th is  
allows source files other than y. tab. c to access the token 
codes .  

FILES 
y . ou tput 
y . tab . c  
y . tab . h  defines for token names 

temporary f i les  yacc . tmp , yacc . acts 
/usr /lib/yaccpar 
/lib/liby . a 
ror ' 

par se r prototype for C programs 
library with default ' main ' and ' yyer-

SEE ALSO 
lex ( lS )  
LR Parsing by A . V .  Aho and S .  c .  Johnson ,  Comput ing Sur
veys , June , 1974 . 
YACC - Yet Another Compiler Compiler by s .  c .  Johnson .  

DIAGNOSTICS 

NOTES 

The number of reduce-reduce and sh i ft-reduce conflicts is 
repor ted on the standard output 1 a more deta i led repor t is 
found in the y. output f i le .  S imi larly ,  i f  some rules are 
not reachable from the start  symbol , th is is also repor ted . 

Because file names are fixed , at  most  one yacc process can 

1 
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be active in a g iven directory a t  a time . 

2 



YES ( l )  YES ( l )  

NAME 
yes - be infinite ly affirmative 

SYNTAX 
yes [ arg ] 

DESCRIP'J.'ION 
Yes repeatedly outputs y ,  or if  a single argument is  g iven , 
then � is output repeatedly . The command will continue 
indefini tely unless abor ted . Useful in pipes to commands 
that prompt for input and require a ' y '  response for a yes .  
In this c ase , yes terminates when the command it  pipes to 
termi nates ,  so that no infinite loop occur s .  

1 
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NAME 
i ntro , errno 
number s  

introduct ion to system calls and error 

SYNTAX 
l include <errno . h> 

DESCRIPTION 
Section 2 of th is manual lists  all the entr ies into the 
XENIX system kernel . The pages for th is sec t ion are pro
vided only as par t  of the XENIX Software Development Pack
age .  Most  of these calls have an error return .  An error 
cond ition is ind icated by an otherwise imposs ible returned 
value . Almost  always th is is -1 1 the ind ividual sec t ions 
spec ify the deta i ls . An error number is also made ava i lable 
in the external var iable errno .  Errno is set on er roneous 
calls 1 its  value is undefined on successful calls . 

There is a table of messages assoc iated with each error , and 
a rou tine for pr inting the message 1 See per ror ( 3 ) . The pos
s ible error number s  are not rec i ted with each wr iteup in 
section 2 ,  s ince many error s are poss ible for most of the 
calls . Here is a lis t of the error number s ,  their  names as 
defined in <errno . h> ,  and the messages ava i lable using per
ror . 

0 Er ror 0 
Unused . 

1 EPERM Not owner 

2 

Typically th is error ind icate s an attempt to mod i fy a 
f ile in some way for bidden except to its owner or 
super-user . It is also returned for attempts by ord i
nary users  to do th ing s allowed only to the super-user . 

ENOENT No such file or direc tory 
This error occur s when a f ile name 
file should exis t but doesn ' t ,  
direc tor ies in a path name does not 

is spec i fied and the 
or when one of the 
exis t .  

3 ESRCH No such process 
The process whose number was g iven to s ignal and ptr ace 
does not exis t ,  or is already dead . 

4 EINTR Interrupted system c all 
An asynchronous  s ignal ( such as inte rrupt  or quit ) , 
which the user has elected to catch , occurred dur ing a 
system call . I f  execution is resumed after  proc ess ing 
the s ignal ,  it will appear as if  the interrupted sys tem 
c all returned this error cond i t ion . 

1 
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5 EIO I/0 error 
Some physical 
wr ite . Th is 
following the 

INTR0 ( 2 )  

I/0 error occurred dur ing a read or 
error may in some cases occur on-a-call 

one to wh ich it actually applie s .  

6 ENXIO No such dev ice or address 
I/0 on a spec ial file refers  to a subdevice that does 
not exis t ,  or beyond the limits  of the device . I t  may 
also occur when , for example , a tape dr ive is not on 
line in or no disk is loaded on a dr ive . 

7 E2BIG Arg list  too long 
An argument lis t  longer than 5 120 bytes is presented to 
exec . 

8 ENOEXEC Exec format error 
A request is  made to execute a file wh ich , although it 
has the appropr iate permis s ions , does not start  with a 
valid mag ic number , see �. out ( 5 ) . 

9 EBADF Bad file number 
Either a fi le descr iptor refers  to no open file , a read 
request  is made to a f i le that is  open only for wr it
ing , or a wr ite request  is  made to a f i le that is open 
only for read ing . 

10 ECHILD No ch ildren 

11 

A wait  was executed by a process that has no exis ting 
or-unwaited-for ch ildren . 

EAGAIN No more processes 
A for k fa iled becau se the system ' s  
furr--or the user is not allowed 
processes . 

process table is  
to create any more  

12 ENOMEM Not enough core 
Dur ing an exec or break ,  a program asks  for more core 
than the system is able to supply. Th is is not a tem
porary cond it ion : the max imum core s i ze is a system 
parameter .  The error may also occur if the arrangement 
of text ,  data , and stack segments requires too many 
segmentation reg iste r s .  

13  EACCES Permiss ion denied 
An attempt was made to access a file in a way forbidden 
by the protec tion system. 

14 EFAULT Bad address 
The system encounte red a hardware fault in attempting 
to access the arguments of a system call . � 

2 
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15 ENOTBLK Block dev ice required 
A pla in file was mentioned where a block dev ice was 
required , e . g .  in mount . 

16 EBUSY Mount dev ice busy 
An attempt to mount a dev ice that  was already mounted 
or an attempt was made to dismount a dev ice on  wh ich 
there is an active file ( open f i le ,  current direc tory , 
mounted-on f i le , active text segment) . 

17 EEXIST File ex ists 
An ex isting file was mentioned in  an inappropr iate con
text , e . g .  link . 

18 EXDEV Cross-dev ice link 
A link to a f i le on another dev ice was attempted . 

19 ENODEV No such dev ice 

20 

An attempt was made to apply an inappropr iate system 
call to a dev ic e :  e . g .  read a wr ite-only device .  

ENOTDIR Not a direc tory 
A non-d irectory was spec if ied where 
required , for example in a path name 
to chdir . 

a direc tory is 
or as an argument 

21 EI SDIR Is a direc tory 
An attempt to wr ite on a directory . 

22  EINVAL Invalid argument 
Some invalid argument : d ismounting a non-mounted dev
ice ,  mentioning an unknown s ignal in s ignal , reading or 
writ ing a f ile for which seek has genera ted a negative 
pointer . Also set by math func tions , see intro ( 3 ) . 

23  ENFILE Fi le table over flow 
The system ' s  table of open f i le s  is full , and tem
porar i ly no more opens can be accepted . 

24 EMFILE Too many open files 
Customary configuration limit is 20 per proc ess . 

25 ENOTTY Not a typewr ite r  

26 

The file mentioned in stty or � is not a te rminal or  
one of  the other dev ices to wh 1ch these calls apply . 

ETXTBSY Text f i le busy 
An attempt to execute a pure-proc edure prog ram 
cur rently open for wr iting (or reading ! ) . 
attempt to open for wr it ing a pure-procedure 
that is being execute d .  

3 
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27 EFBIG File too large 
The s ize  of a file exceeded the maximum ( about 10 . 0A 9  
bytes ) . 

28 ENOSPC No space left on device 
Dur ing a wr i te to an ord inary f i le ,  there is no free 
space left on the device . 

29  ESPIPE Illegal seek 
An lseek was issued to a pipe . This  error should also 
be 1ssued for other non-seekable dev ices . 

3 0  EROFS Read-only file system 
An attempt to mod i fy a f ile or direc tory was made on a 
dev ice mounted read-only . 

31  EMLINK Too many links  
An attempt to make  more than 3 2 7 6 7  link s to a f ile .  

32 EPIPE Broken pipe 
A wr ite on a pipe for wh ich there is no process to read 
the data . Th is cond it ion normally generates a s ignal 1 
the er�or is returned if the s ignal is ignored . 

3 3  EDOM Math argument 
The argument of a function in the math package ( 3M) is 
out of the domain of the func t ion.  

34  ERANGE Result too large 
The value of a func tion in the math package ( 3M) is 
unrepresentable with in mach ine prec is ion . 

35  EUCLEAN Structure needs cleaning 
An attempt was made to mount ( 2 )  a f ile system whose 
superblock is not flagged clean ( ) . 

3 6  EDEADLOCK Would deadlock 

37  

A process ' attempt to lock a f ile reg ion would cau se a 
deadlock between processes vying for control of that 
reg ion .  

ENOTNAM Not a semaphore 
A creatsem ( ) , opensem ( ) , 

or s ilsem ( )  was issued 
identi ier . 

wai tsem ( ) , 
us ing an invalid semaphore 

38  ENAVAIL Not available 
An opensem ( ) , wai tsem ( )  or sigsem ( )  was issued to a 
semaphore that has not been init iali zed by a call to 
creatsem ( ) . 

4 
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A s igsem ( )  was issued to a semaphore out of sequenc e �  i . e . , 
before the process has issued the cor re spond ing wai tsem ( )  to 
the semaphore .  

An nbwai tsem ( )  was issued to a semaphore guard ing a resource 
that is currently in use by another process . 

The semaphore on wh ich a process was wa it ing has been left 
in an incons istent state when the process controlli ng the 
semaphore exits without relinquish ing control properly � 
i . e . , without issuing a waitsem ( )  on the semaphore . 

SEE ALSO 
intro ( 3 )  

5 
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access - determine access ibility of f i le 

SYNTAX 
access (name , mode) 
char *name , 

DESCRIP'l'ION 

ACCESS ( 2 )  

Access chec k s  the g iven file � for access ibility accord
ing to mode , wh ich is 4 ( read) , 2 (wr ite ) or 1 ( execute )  or 
a combination thereof .  Spec i fying mode 0 tests whether the 
direc tor ies lead ing to the file can be searched and the file 
exists . 

An appropr iate error ind ication is returned if  name cannot 
be found or if  any of the des ired access modes would not be 
granted . On disallowed accesses -1 is returned and the 
error code is in errno .  0 is returned from successful 
tests . 

Access u ses  the real user ID in place of the effec t ive user 
ID and the real group ID in place of the effec t ive group 
ID , so th is call is u se ful  to set-UID prog rams . 

Notice that it  is only access bits that are checked.  A 
direc tory may be announc ed as wr itable by access , but an 
attempt to open it for wr it ing will fa i l  ( although file s  may 
be created there ) � a f ile may look executable , but exec will 
fa il  unless it is in proper format .  

SEE ALSO 
stat ( 2 )  

1 
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NAME 
acct - turn accounting on or off 

SYNTAX 
acct ( file )  
char *fi le : 

DESCRIPTION 
The system is prepared to wr ite a record in an accounting 
file for each process as it  te rminate s .  Th is call , with a 
null-terminated str ing naming an ex is ting f ile as argument ,  
turns on accounting : records for each te rminating proc ess  
are appended to fi le . An argument of  0 cau ses accounting to 
be turned off . ----

The accounting file format is g iven in acct ( S ) . 

SEE ALSO 
acct ( S ) , sa ( l )  

DIAGNOSTICS 

NOTES 

On error , -1 is returned and errno i s  set to indicate the 
The f ile must ex is t and the call:ffiay be exercised only-o¥ 
the super-user . I t  is  erroneous to try to turn  on account
ing when it is alr eady on . 

No accounting is produced 
occur s .  I n  particular 
accounted for . 

for prog rams running when a cra sh 
nonte rminating prog rams are never 

1 
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NAME 
alarm - schedule s ignal after spec ified t ime 

SfNTAX 
alarm ( seconds) 
unsigned seconds ; 

DESCR:IPTl:OR 
Alarm c au ses  s ignal SIGALRM , see s igna1 ( 2 ) , to be sen t to 
the invok ing process in a number of seconds g iven by the 
argument .  Unless caught or ignored,  the s ignal te rminate s  
the proc ess . 

Ala rm requests are not stacked 1 success ive calls reset the 
alarm clock . If  the argument is  0 ,  any alarm request is  
cancelled . Because the clock has  a !-second resolut ion , the 
s ignal may occur up to one second early 1 bec au se of schedul
ing delay s ,  resumption of execution of when the s ignal is 
caught may be delayed an arb itrary amount .  

The return value is  the amount of  time prev iou sly rema in ing 
in the alarm clock . 

SEE ALSO 
pause ( 2 ) , s igna1 ( 2 ) , sleep ( 3 )  

1 
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NAME 
brk ,  sbrk , break - change core allocation 

SYNTAX 
char *brk ( addr ) 

char *sbrk ( incr )  

DESCRIP'fiON 
Br k sets the system ' s  idea of the lowe st  location not used 
�the program ( called the break ) to addr ( rounded up to the 
next unit of memory management reso lut1on , usually either 6 4  
or 1 28 bytes . )  Locations not less than addr and below the 
stack pointer  are not in the address space--ind will thus 
cau se a memory v iolation if accessed . 

In  the alte rnate func t ion sbr k ,  incr more bytes are added to 
the prog ram ' s  data space and a pointe r  to the start of the 
new area  is returned . 

When a prog ram beg ins execution via exec the break is  set at 
the hig hest location de fined by the program and data s torag e  
areas . Ord inar ily ,  there fore , only programs with growing 
data areas need to use break .  

SEE ALSO 
exec ( 2 ) , malloc ( 3 ) , end ( 3 )  

DIAGNOSTICS 

NOTES 

Zero is returned if the break cou ld be se t ;  -1 if  the pro
gram requests more memory than the system limit or if  too 
many segmentation reg iste r s  wou ld be required to implement 
the break . 

Setting the break in the rang e  0 17 7 7 0 1  to 0 177777  on some 
systems is the same as setting it  to zero.  

1 
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NAME 
chd ir , chroot - chang e default direc tory 

S!NTAX 
chdir (dirname) 
char *dirname 1 

chroot ( dirname) 
char *dirname 1 

DESCRIPTION 
Dirname is the address of the pathname of a direc tory , ter
minated by a null byte . Chdir  cau se s  th is direc tory to 
become the current wor k ing d irec tory ,  the starting point for 
path name s not beg inning with ' / ' .  

Chroot sets the root direc tory , the start ing point for path 
name s beg inning with ' / ' . The call is restr icted to the 
super-user . 

SEE ALSO 
cd ( l )  

DIAGNOSTICS 
zero is returned if the direc tory is  changed � -1 is returned 
if the given name is not that  of a d irec tory or is not 
searchable . 
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NAME 
chmod - chang e  mode of f ile 

SYNTAX 
chmod ( name , mode)  
char *name 1 

DESCRIPTION 
The file whose name is g iven as the null-terminated str ing 
poin ted to by name has its mode changed to mode . Modes  are 
constructed by ORing together some comb inat ion of the fol
lowing : 

04000  se t user ID on execution 
0 2000  se t group ID on execution 
0 10 0 0  save text  image afte r execution 
00400  read by owner 
0020 0  wr ite by owner 
0010 0  execute ( or search if  a direc tory) by owner 
0007 0 read ,  wr ite , execute ( se arch ) by group 
00007  read , wr ite , execute ( search) by other s 

If  an executable f i le is set up for shar ing ( -n or - i  option 
of ld ( l ) ) then mode 10 0 0  prevents the system from abandoning 
the-swap-space image of the program-text por t ion of the f i le 
when its last user terminate s .  Thu s  when the next user  of 
the file execute s  i t ,  the tex t  need not be read from the 
file system but can s imply be swapped in , sav ing t ime . 
Ability to set th is bit is restr ic ted to the super-user 
s ince swap space is consumed by the images J it is  only wor th 
wh ile for heav ily used commands .  

Only the owner of a f ile ( or the super-use r )  may chang e the 
mode . Only the super-user can set the 1000  mode .  

SEE ALSO 
chmod ( l )  

DIAGNOSTIC 
zero is returned if the mode is chang ed �  -1 is returned i f  
name cannot b e  found or if  cur rent user is  neither the owner  
of the file nor the super-use r .  

1 
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NAME 
chown - chang e  owner and group of a file 

owner , group} 

DESCRIPTION 
The fi le whose name is g iven by the null-terminated str ing 
pointed to by name has its owner and group changed as spec i
fied . Only the super-user may execute th is call . 

SEE ALSO 
chown ( l ) , passwd ( S )  

DIAGNOSTICS 
zero is returned if  the owner is changed ; -1 is returned on 
i llegal owner chang es .  

1 
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NAME 
close close a f ile 

DESCRIPTION 
Given a f ile descr iptor such as returned from an open , 
creat,  dup or � ( 2 )  call , close close s the assoc iated 
f ile . A close of all f iles is automatic on exi t ,  but s ince 
there is a limit on the number of open f i les  per process , 
close is necessary for prog rams wh ich deal w ith many f i les . 

Fi les are closed upon termination of a process , and cer ta in 
file descr iptor s may be closed by � ( 2 )  ( see ioctl ( 2 ) ) .  

SEE ALSO 
creat ( 2 ) , open ( 2 ) , pipe ( 2 ) , exec ( 2 ) , ioc tl ( 2 )  

DIAGNOSTICS 
Zero is returned if  a f ile is closed � -1 is returned for an 
unknown file descr iptor . 

1 
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NAME 
creat create a new f i le 

SYNTAX 
creat (name , mode) 
char *name ; 

DESCRIPTION 
Creat creates a new f i le or prepare s  to rewr ite an exis ting 
file called name , g iven as the address of a null-te rminated 
str ing . I f  the f i le did not exis t ,  it  is  g iven mode mode , 
as mod ified by the process ' s  mode mask ( see umas k ( 2 ) ) .  Also 
see chmod ( 2 )  for the construct ion of the mode argument . 

If the file did ex is t ,  its mode and owner  rema in unchanged 
but it is trunc ated to 0 leng th .  

The file is also opened for wr it ing , and its f i le descr iptor 
is returned . 

The mode g iven is arbitrary 1 i t  need not allow wr it ing . 
Th is-reature is used by programs wh ich deal with temporary 
files of f ixed names .  The creation is done with a mode that 
forb ids wr it ing . Then if a second instanc e  of the prog ram 
attempts a creat , an error is returned and the program knows 
that the name 1s unusable for the moment.  

SEE ALSO 
wr ite ( 2 ) , close ( 2 ) , chmod ( 2 ) , umask ( 2 )  

DIAGNOSTICS 
The value -1 is returned if : a needed direc tory is not 
searchable 1 the file does not ex is t and the direc tory in 
wh ich it is to be created is not wr itable 1 the f i le does 
exis t and is unwr itable 1 the f i le is a direc tory i there are 
already too many f i les  open . 

1 
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NAME 
creatsem - create an instance of a b inary semaphore 

SYNTAX 
sem num = creatsem ( sem name , mode) 7 
int-sem num,mode -
char *sem_name ; 

DESCRIPTION 
Creatsem defines a binary semaphore named by sem name ( g iven 
as the address of a null-terminated str ing of less than 15 
characte rs )  to be used by wai tsem (�) and s igsem (�) to manage 
mutually exclus ive access to a resource ,  shared var iable , or 
cr it ical sect ion of a program. Creatsem returns a unique 
semaphore number sem num wh ich is then used as the paramete r 
in wai tsem and s igsem calls . Semaphor es  are spec ial f i le s  
o f  0 leng th . The file name space i s  used to prov ide  unique 
identifiers  for semaphores . Mode sets the accessability of 
the semaphore us ing the same format as f i le access b its . 
Access to a semaphore is granted only on the bas is of the 
read access bit : the wr ite and execute bits  are ignored . 

A semaphore can be operated on only by a synchroniz ing pr im
itive (wa itsem or s ig sem) , or by a func t ion tha t  in itial i z es 
it to some value (creatsem) , or by a func t ion that opens the 
semaphore for use by a proc ess ( opensem) . Synchroniz ing 
pr imit ives are guaranteed to be exec uted without interrup
tion once star ted . These pr imit ives are used by assoc iating 
a semaphore with each resource ( inc luding cr it ical code sec
tions ) to be protec ted .  

The proc ess controlling the semaphore should issue 

sem_num = creatsem ( " semaphore " ,  mode ) ; 

to create , in itiali z e ,  and open the semaphore for that pro
cess . All other proc esse s us ing the semaphore should issue 

sem_num = opensem ( " semaphore " )  

to access the semaphore ' s  identif ication value . NOTE that a 
process cannot open and use a semaphore that  has not been 
in itiali z ed by a call to creatsem ( err'no = ENAVAIL) , nor 
should a process open a semaphore more than onc e in one 
per iod of execution.  I t  is expec ted that a semaphore be 
re initiali z ed us ing creatsem at the start  of e ach act ive use 
of the semaphore ; the semaphore can be assumed to hold valid 
information only as long as it  is opened and in use by 
act ive processe s .  Both the creating and open ing processes 
use 

waitsem ( sem_num) and s ig sem ( sem_num) 

1 
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to use the semaphore sem num .  

SEE ALSO 
opensem ( 2 x) , wa itsem ( 2 x) , s ig sem ( 2 x) 

DIAGNOSTICS 
Creatsem returns the value ( int )  -1 i f  an error occur s :  if  
the semaphore named by sem name is  already open for use by 
other processes ( errno = EEXIST ) or if  the f i le spec i fied 
exists but is  not a semaphore type ( errno = ENOTNAM) . 

2 
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NAME 
dup , dup2 - duplicate an open f ile descr iptor 

SYNTAX 
dup ( fildes} 
int f ildes J 

dup2 ( f ildes , fildes2 ) 
int fildes , fildes2 J 

DESCRIPTION 
Given a f ile descr iptor returned from an open , �' or 
creat call , dup allocates another file descr iptor synonymous 
with the or ig inal . The new fi le descr iptor is returned . 

In the second form of the call , f i ldes is  a f ile descr iptor 
referr ing to an open f ile ,  and f ildes 2 is a non-neg ative 
integer less than the maximum value allowed for f ile 
descr iptor s ( approximate ly 19 ) . Dup2 cau ses  f i ldes 2 to 
refer to the same file as f i ldes . If  f ildes 2  already 
referred to an open fi le ,  it is  c losed fir st .  

SEE ALSO 
creat ( 2 ) , open ( 2 ) , close ( 2 ) , pipe { 2 )  

DIAGNOSTICS 
The value -1 is returned if : the g iven f i le descr iptor is  
invalid J there are already too many open f iles . 
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exec l ,  execv , exec le ,  execve , exec lp , execvp , exec , exece ,  
env iron - execute a file 

SYN'rAX 
execl (name , argO , argl , • • •  , argn , 0 )  
char *name , *argO , *argl , • • •  , *argn 7 

execv (name , argv) 
char *name , *argv [ 1 7  

execle (name , argO , argl , • • •  , argn , 0 ,  envp) 
char *name , *argO , *argl , • • •  , * argn , *envp [ ] 7  

execve ( name , argv , envp) 7 
char *name , *argv [ ] ,  *envp [ 1 7  

extern char **environ 7 

DESCRIP'riON 
Exec in all its forms overlays the calling proc ess with the 
named file , then transfer s  to the entry point of the core 
image of the file . There can be no return from a successful 
exec 1 the calling core image is los t .  

Files  rema in open across exec unless explic it arrangement 
has been made 1 see ioctl (� Ignored signals rema in ignored 
across these calls , but s ignals that are caught ( see s ig
nal ( 2 ) ) are reset to their  default values .  

Each user has a real user ID  and group ID  and an effective 
user ID and group ID . The real ID identifies  the per son 
using the system 1 the effec tive ID dete rmines his access 
pr iv ileges . Exec changes the effec tive user and group ID to 
the owner of the executed fi le if the f ile has the ' set
use r-In ' or ' set-group-ID ' modes . The real user ID is  not 
affected . 

The name argument is a pointer  to the name of 
executed . The pointe r s  � [Q] , � [ 1] 
terminated str ing s .  Conventionally � [QJ is  
the file . 

the f ile to be 
address null
the name of 

From C, two inter faces are ava i lable . Execl is useful when 
a known file with known arguments is be ing called 1 the argu
ments to execl are the charac te r str ings constituting the 
file and the arguments . The first  argument is  convention
ally the same as the filename ( or its last component) . A 0 
argument must  end the argument lis t .  

The execv ver s ion is use ful  when the number of arguments is 
unknown in advance .  The arguments to execv are the name of 

1 
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FILES 

the fi le to be executed and a vec tor of str ing s  conta ining 
the arguments . The last argument str ing must be followed by 
a 0 pointe r .  

When a C prog ram is executed , it  is called as follows : 

main ( argc , argv , envp) 
int argc : 
char **argv , * *envp : 

where argc is the argument count and argv is an array of 
character pointe r s  to the arguments themselves . As ind i
cated , argc is conventionally at least one and the f i r st 
member of the array points to a str ing conta in ing the name 
of the f ile .  

Argv is directly usable in another execv because argv [ argc] 
is 0 .  

Envp is a pointe r to an array of str ings that const itute the 
environment of the proc ess . Each str ing consists of a name , 
an " =" , and a null-terminated value . The array of pointe r s  
is terminated by a null pointe r .  The shell sh ( l )  passes an 
env ironment entry for each global shell variable defined 
when the prog ram is called . See environ ( S )  for some conven
tionally used name s .  The C run-t 1me sta r t-off rou t ine 
places a copy of envp in the global cell envi ron , wh ich is 
used by execv and execl to pass the env ironment to any sub
programs executed by the cur rent program. The � rou tines 
use lowe r -level r outines as follows to pass an env ironment  
explic itly :  

exec le ( fi le ,  argO , argl , • • •  , argn ,  0 ,  env iron) : 
execve ( fi le ,  argv , env iron) : 

Execlp and execvp are called with 
execl and execv , but duplicate 
search ing for an executable f i le in 
The direc tory list  is obta ined from 

the same arguments as 
the shell ' s  act ions in 
a l ist  of direc tor ies . 
the env ironment .  

/bin/sh shell , invoked i f  command f ile found by execlp or 
execvp 

SEE ALSO 
for k ( 2 ) , env iron ( S )  

DIAGNOSTICS 
I f  the fi le cannot be found , if it is not executable , i f  it  
does not star t  with a valid mag ic numbe r ( see a . out ( S ) ) ,  if  

�, maximum memory is exceeded , or i f  the arguments-requi r e  too 
much spac e ,  a return constitu te s  the diagnostic : the return  
value is  -1 . Even for the super-use r ,  at least one of  the 
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RO'l'ES 

execute-permis s ion bits must be set for a file to be exe
cuted . 

If  execvp is called to execute a file that turns out to be a 
shell command file , and if it is imposs ible to exec ute the 
shell , the values of argv [Q] and argv [ -1 ]  will be mod ified 
before return . 

3 
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NAME 
exit - terminate proc ess 

SYNTAX 
exit ( s tatus) 
int status 1 

exit ( s tatus) 
int status 1 

DESCRIPTION 
Exit is the normal means of terminating a process . Exit 
closes all the proc ess ' s  f i les  and notifies  the parent pro
cess if  it  is executing a wait .  The low-order 8 bit s of 
status are available to the parent proc ess . 

This call can never return . 

The C function exi t may cau se cleanup act ions before execut
ing the final mach ine system exit  instruc t ion . The func t ion 
exit c ircumvents all cleanup . 

SEE ALSO 
wa it ( 2 )  

1 
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NAME 
for k create a new process 

SYNTAX 
for k ( ) 

DESCRIPTION 
For k is  the only way new proc esses are created . The new 
process ' s  core image is a copy of that  of the caller of 
for k .  The only distinc t ion is the fact that the value 
returned in the old (parent)  process conta ins the proc ess ID 
of the new ( ch ild ) process , wh i le the value returned in the 
child is 0 .  Proc ess ID ' s  range from 1 to 3 0 , 0 0 0 . The pro
cess ID is used by wai t ( 2 ) . 

Files  open before the for k are shared , and 
read-wr ite pointer . In parcicular ,  th is  
standard input and output files  are  passed 
pipes are set up . 

SEE ALSO 
wait ( 2 ) , exec ( 2 )  

DIAGNOSTICS 

have a common 
is  the way that 
and also how 

Re turns -1 and fa i ls to create a proc ess if : there is inade
quate swap spac e ,  the user is not super-user and has too 
many proc esses ,  or the system ' s  process table is  full . Only 
the super-user  can take  the last process-table slot .  

1 
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NAME 
getpid 

SYNTAX 
getpid ( ) 

DESCRIPTION 

GETPID ( 2 )  

get process identification 

Getpid returns the process ID of the cur rent proc ess . Most  
often it is  u sed to generate uniquely-named temporary f i le s .  

SEE ALSO 
mktemp ( 3 )  

1 
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NAME 
getu id ,  getg id ,  geteu id , geteg id - get  user and group iden
tity 

SYNTAX 
getuid { ) 

geteuid { ) 

getg id { ) 

getegid ( ) 

DES�IP'l'ION 
Getuid returns the real user ID of the current proc es s ,  
geteuid the effect ive user ID . The real user ID identifies  
the per son who is logged in , in  contrast to the effec tive 
user ID , wh ich determines his access permis s ion at the 
moment .  I t  is thus  u se ful  to programs wh ich opera te us ing 
the ' se t  user ID ' mode , to find out who invoked them. 

Getgid returns the real group ID , getegid the effec t ive 
group ID . 

SEE ALSO 
setu id ( 2 )  

1 
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NAME 
ind ir - i nd irec t system call 

SYNTAX 
sys indir 7 call 

DESCRIPTION 
The system c all at the locat ion call is executed . Execution 
resumes after the indir  call:--Th is prov ides an ind irec t 
means of mak ing a system c all . It  i s  obsolete but provided 
for compatibility .  

1 
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NAME 
ioc tl ,  stty , gtty - control dev ice 

SYNTAX 
l include <sgtty . h> 

ioctl ( f i ldes , request ,  argp) 
struct sgttyb *argp ;  

stty ( f i ldes , argp)  
struct sgttyb *argp ; 

gtty ( f i ldes , argp) 
struct sgttyb *argp ; 

DESCRIPTION 
Ioctl performs a var iety of functions on charac ter spec ial 
files ( dev ices ) . See sec t ion 4 for a discuss ion of the 
available dev ices . 

For cer ta in status sett ing and status inquir ies  about termi
nal dev ices , the func tions stty and � are equivalent to 

ioctl ( fildes , TIOCSETP , argp) 
ioctl ( fildes , TIOCGETP, argp) 

respectively : see tty ( 4 ) .  

The following two calls , however , apply to any open f ile : 

ioctl ( fildes , FIOCLEX , NOLL) : 
ioctl ( fildes , FIONCLEX , NOLL) : 

The fir st causes the file to be closed au tomatically dur ing 
a successful exec opera tion : the second rever se s  the effect 
of the fir st . ----

SEE ALSO 
stty ( l ) , tty ( 4 ) , exec ( 2 )  

DIAGNOSTICS 

NOTES 

zero is returned if  the call was succ essful : -1 if  the f i le 
descr iptor does not refer  to the k ind of fi le for wh ich it  
was intended . 

Str ictly speak ing , s ince ioctl may be extended in d ifferent 
ways to dev ices with different prope r t ies , � should have 
an open-ended declaration li ke  

union { str uct sgttyb • • •  : . . . } *argp : 

1 
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The impor tant th ing i s  that the s i z e  i s  fixed by ' s truct 
sgttyb ' .  

2 
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k ill send s ignal to a process 

S!'NTAX 
kill (pid , s ig) J 

DESCRIP.l'rON 

KILL (2 )  

Kill  sends the s ignal s ig to the process spec ified by the 
process number pid • See s ignal ( 2 )  for a l ist  of s ignals . 

The send ing and rece1v1ng processes must  have the same 
effective user ID , otherwise this call is restr icted to the 
super-user . 

If  the process number is 0 ,  the s ignal is sent to all other 
processes in the sender ' s  proc ess  group 1 see � ( 4 ) . 

If the process number is -1 , and the user is the super-user , 
the s ignal is broadcast univer sally except to processes 0 
and 1 ,  the scheduler and in itialization processe s , see 
init ( 8 ) . 

Processes may send s ignals to themse lves . 

SEE ALSO 
s ignal ( 2 ) , k ill ( l )  

DIAGNOSTICS 
zero is re turned if the process is k i lled 1 -1 is  returned if  
the process does not have the same effec t ive user ID and the 
use r is not super-user , or if  the proc ess  does not exis t .  

1 
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NAME 
link - link to a f ile 

SYNTAX 
link ( namel ; name2 )  
char *namel , *name2 J 

DESCRl:P'l'ION 
A link to namel is created : the link has the name name 2 . 
Ei ther name may be an arb itrary path name . 

SEE ALSO 
ln ( l ) , unlink ( 2 )  

DIAGNOSflCS 
Zero is returned when a link is made : -1 is returned when 
namel cannot be found : when name2 already exists : when the 
directory of name2 cannot be wr 1tten : when an attempt  is  
made to link to a directory by a user other than the super
user : when an attempt is  made to link to a f ile on another 
file system : when a f ile has too many link s .  

1 



LOCK ( 2 )  LOCK ( 2 )  

NAME 
lock - lock a process in pr imary memory 

SYNTAX 
lock ( flag) 

DESCRIP'l'ION 

NOTES 

local 

If the �lag argument is non-zero,  the proc ess executing th is 
call w1ll not be swapped except if it  is required to grow .  
I f  the argument i s  zero , the proc ess i s  unlock ed . Thi s  call 
may only be executed by the super-use r .  

Loc ked processes inter fere with 
memory and can cause deadlock . 
s idered a permanent par t of the 

1 

the compac t ion of pr imary 
Th is system call is not con
system.  

local 
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NAME 
lock ing - lock or unlock a file reg ion for reading or wr it
ing 

SYNTAX 
locking (fildes , mode ,  s i ze) J 
int fildes , mode J 
long s ize 1 

DESCRIPTION 
Locking allows a spec i£i ed number of bytes in a f ile to be 
controlled by the lock ing proc ess . Other processes wh ich 
attempt to read or wr ite a por t ion of the f i le conta ining 
the lock ed reg ion may sleep unti l  the area becomes unlock ed 
depend ing upon the mode in wh ich the f ile reg ion was locked .  
A process that attempts to wr ite to or read a f ile reg ion 
that has been locked aga inst reading and wr i t ing by another 
process ( us ing the LK LOCK or LK NBLCK mode )  will sleep 
unti l  the reg ion of the file has been-released by the lock
ing process . A process that attempts to wr ite to a f ile 
reg ion that has been lock ed aga inst wr i t ing by another pro
cess ( us ing the LK RLCK or LK NBRLCK mode )  will sleep unti l  
the reg ion of the fi le has been released by the lock ing pro
cess , but a read request for that f i le reg ion wi ll proc eed 
normally . 

A proc ess  that attempts to lock a reg ion of a file that con
tains areas that have  been locked by other processes will 
sleep if it  has spec ified the LK LOCK or LK RLCK mode in its 
lock request ,  but will return with the error EACCESS if it 
spec ified LK_NBLCK or LK_NBRLCK . 

Fildes is the value returned from a successful  creat , open , 
dup ,  or  � system call . 

Mode spec ifies  the type of lock operat ion to be per formed on 
the fi le reg ion . The ava i lable values for mode are : 

LK UNLCK 0 
Unlock the spec ified reg ion . The calli ng proc es s  
releases a reg ion o f  the f ile it  had prev iously locked .  

LK LOCK 1 
Lock the spec ified reg ion . The calling proc ess  will 
sleep until  the entire  reg ion is ava i lable if  any par t 
of i t  has been lock ed by a different process . The 
reg ion is then lock ed for the calli ng proc ess  and no 
other process may read or wr ite in any par t  of the 
lock ed reg ion . ( lock aga inst read and wr ite ) . 

LK NBLCK 2 

1 
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Lock the spec i fied reg ion . I f  any par t  of  the 
already lock ed by a different process , return  the 
CESS instead of wa iting for the reg ion to become 
for lock ing ( non-block ing lockrequest ) . 

LK RLCK 3 

LOCKING ( 2X )  

reg ion is  
error EAC

avai lable 

Same as LK LOCK except that the locked reg ion may be read by 
other processes ( read permitted lock ) . 

LK NBRLCK 4 
Same as LK_NBLCK except that the locked reg ion may be read 
by other  processes ( non-block ing , read permitted lock ) . 

Size is the number of contiguous bytes to be locked or 
unlocked . The reg ion to be locked sta r ts at the cur rent 
offset in  the file . If  s i ze is 0 ,  the entire  f i le ( up to a 
maximum of 2A30  bytesr--is locked or unlocked . S i ze may 
extend beyond the end of the file , in wh ich case only the 
process issu ing the lock call may access or add information 
to the f i le with in the boundary defined by size . 

The potential for a deadlock occur s when a process control
ling a lock ed area is put to sleep by access ing ano ther pro
cess ' locked are a .  Thus  c alls to locking ,  read , or wr i te 
scan for a deadlock pr ior to sleeping on a locked reg ion . 
An error return is made if  sleeping on the locked reg ion 
would cause a deadlock . 

Lock requests may , in whole or par t ,  conta in or be conta ined 
by a prev iously locked reg ion for the same process . When 
this occur s ,  or when adj acent reg ions are locked , the 
reg ions are combined into a s ingle area i f  the mode of the 
lock is the same ( i . e . ; e ither read permit ted or regular 
lock ) . I f  the mode of the over lapping locks  differ , the 
locked areas will be ass igned assuming that the most  recent 
request  must be satisfied . Thus  if  a read only lock 1s  
applied to a reg ion , or part of a reg ion , that had been pre
viously locked by the same process against both reading and 
wr iting ,  the area of the file spec ified by the new lock wi ll 
be locked for read only , wh ile the remaining reg ion , if any , 
will rema in locked aga inst reading and wr it ing . There is no 
arbitrary limit to the number of reg ions which may be locked 
in a f ile . There is however a system-wide limit on the 
total number of locked reg ions . Th is limi t is 200  for XENIX 
systems . 

Unlock requests may , in whole or par t ,  release one or more  
locked reg ions controlled by the process . When reg ions are 
not fully re leased , the rema ining areas  are st i ll locked by 
the process . Release of the cente r sec t ion of a locked area 
requires an add it ional locked element to hold the separated 

2 



LOCKING ( 2X)  LOCKING ( 2X)  

section . If the lock table is full , an error is returned , 
and the requested reg ion is not released . Only the proc ess  
which lock ed the file reg ion may unlock it . An unlock 
request for a reg ion that the proc ess does not have lock ed ,  
or that  is  already unlocked ,  has no effec t .  When a process 
terminate s ,  all lock ed reg ions controlled by that  proc ess  
are  unlock ed .  

I f  a proc ess  has done more than one open on a f i le ,  all 
lock s put on the file by that proc ess  wi ll be released on 
the fir st  close of the fi le . 

Although no error is returned if  locks  are appli ed to spe
cial f ile s  or pipe s ,  read/wr ite operations on these types of 
files will ignore the lock s .  Lock s  may not be applied to a 
direc tory.  

SEE ALSO 
creat ( 2 ) , open ( 2 ) , read ( 2 ) , wr ite ( 2 ) , dup ( 2 ) , close ( 2 ) , 
lseek ( 2 )  

DIAGNOSTICS 
Locking returns the value ( int)  -1 if  an error occur s :  if  
any por t ion of  the reg ion has been lock ed by another proc ess  
for the LK LOCK & LK RLCK act ions and the  lock request is to 
test  only- ( errno - EACC�SS) ,  if  the fi le spec if ied is a 
direc tory ( errno = EACCESS ) ,  if  lock ing the reg ion would 
cau se a deadlock ( errno = EDEADLOCK) ,  or if  there are no 
more free  internal locks  ( errno = EDEADLOCK ) .  
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NAME 
lseek , tell - move read/wr ite pointe r  

SYNTAX 
long lseek ( fildes , offset , whence) 
long offset , 

long tell ( f ildes)  

DESCRIPTION 
The fi le 
wr iting .  
follows : 

descr iptor refers to a f ile open for reading or 
The read or wr ite pointe r  for the f ile is set as 

If  whence is 0 ,  the pointe r  is set to offset byte s .  

I f  whence is 1 ,  the pointer i s  set to its cur rent loca
tion plus offset . 

If  whence is 2 ,  the po.inte r  is set to the s iz e  of the 
f ile plus offset . 

The re turned value is the result ing pointe r  location.  

The obsole te func tion 
lsee k ( fildes , OL , 1 ) . 

tell ( f ildes )  is identical to 

Seek ing far beyond the end of a f ile , then wr i t ing ,  create s  
a gap or ' hole ' ,  wh ich occup ie s  no phys ical spac e and reads 
as z eros . 

SEE ALSO 
open ( 2 ) , creat ( 2 ) , fseek ( 3 )  

DIAGNOSTICS 

NOTES 

-1 is returned for an undefined file descr iptor , seek on a 
pipe , or seek to a pos it ion before the beg inning of f i le .  

Lseek is a no-op on character spec ial f ile s .  

1 
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NAME 
mknod - make a direc tory or a spec ial f ile 

SlNTAX 
mknod ( name , mode , addr ) 
char *name : 

DESCRIPTION 
Mknod creates a new f ile whose name is the null-te rminated 
str ing pointed to by name . The mode of the new fi le 
( including directory and spec ial f i le bits )  is ini t i a l i z ed 
from mode . (The protec t ion par t  of the mode is mod ifi ed by 
the proc ess ' s  mode mask : see umas k ( 2 ) ) .  The fir st block 
pointer  of the i-node is init iali z ed from addr . For ord i
nary f i les and director ies addr is normally zer o .  In the 
case of a spec ial f i le ,  addr spec ifies  wh ich spec ial f i le .  

Mknod may be invoked only by the super-use r .  

SEE ALSO 
mkdir ( l ) , mknod ( l ) , f ilsys ( S )  

DIAGNOSTICS 
Zero is returned if the f ile has been made : -1 if  the f ile 
already exists or if  the user is not the super-user .  

1 
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mount ,  umount - mount or remove f i le system 

mount ( special , name , rwflag) 
char *special , *name , 

umount { special) 
char * special J · 

DESCRIPTION 

MOUNT { 2 )  

Mount announces to the system that a removable f i le system 
has been mounted on the block-structured spec ial f i le spe
cial : from now on , references  to file name will r e fer  to the 
root file on the newly mounted f i le system . S�ecial and 
� are pointe r s  to null-terminated str ings conta 1ning the 
appropr iate path names .  

Name must  exis t already . Name must be a direc tory {unless  
the root of the mounted file system is not a direc tory ) . 
Its  old contents are inaccess ible wh ile the f i le system is  
mounted .  

The rwflag argument dete rmines whether the f i le system can 
be wr itten on : i f  it is 0 wr it ing is allowed , if non-zero no 
wr iting is done . Physically wr ite-protec ted and magnetic 
tape file systems must  be mounted read-only or error s wi ll 
occur when access times are updated , whether or not any 
explic it wr ite is attempted . 

Umount announces to the system that the special f i le is  no 
longer to conta in a removable f i le system . The assoc iated 
file reverts  to its ord inary inte rpretation . Any pend ing 
I/0 for the file system is completed , and the file system is 
marked clean . 

SEE ALSO 
mount { ! ) , intro { 2 ) , mknod { lM) , fsck { lM) 

DIAGNOSTICS 
Mount returns 0 if the ac tion occur red : -1 if special is 
1naccess ible or not an appropr iate f i le : if name does  not 
exis t :  i f  special is already mounted : if name is-In use : or 
if there are already too many f i le systems-mounted . If the 
f i le system was unclean , ' errno '  == EUCLEAN . Use fsck { lm) 
to clean the f i le system . 

----

Umount returns 0 i f  the action occur red : -1 i f  the spec ial 
f i le is inaccess ible or does not have a mounted f i le system, 
or if  there are act ive files  in the mounted f i le system . � 
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NAME 
n ice  - set program pr ior ity 

SYNTAX 
nice ( incr ) 

DESCRIPTION 
The scheduling pr ior ity of the proc ess is augmented by incr . 
Pos itive pr ior it ies  get less serv ice than normal . Pr ior 1ty 
10 is recommended to users  who wish to execute long-runn ing 
prog rams without inconvenienc ing other use r s . 

Negative increments are ignored excep t  on behalf of the 
super-user . The pr ior ity is limited to the range  -20 (most 
urgent) to 20  ( least ) . 

The pr ior i ty of a process is passed to a chi ld proc ess  by 
for k ( 2 ) . For a pr iv i leged proc ess to return to normal 
pr ior ity from an unknown state , nice should be called suc
cess ively with arguments -40 (goes to pr ior i ty -20 because 
of truncat ion) , 20 ( to get to 0 ) , then 0 ( to mainta in compa
tib i li ty with prev iou s  ver s ions of th is call) . 

SEE ALSO 
nice  ( 1 )  

1 
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NAME 
open - open file for reading or wr it ing 

SYNTAX 
l include <fcntl . h> 
int open (path , oflag) 
char *path 7 
int oflag J 

DESCRIPTION 
Path points to a path name naming a f ile . Open opens a 
descr iptor for the named file and sets  the fi le status flag s  
accord ing to the value of oflag . Oflag values are con
structed by OR- ing flag s from the following l i s t  ( only one 
of the fir st three flag s may be used ) : 

0 RDONLY 
0-WRONLY 
0-RDWR 
OWSYNC 

DIAGNOSTICS 

open for reading only 
open for wr it ing only 
open for read ing or wr it ing 
on wr ite , wa i t  for I/O to complete 

No error is returned if  oflag is  incor rec t .  I f  any valid 
bits in the flag parame te r  are set ,  open ignores the invalid 
ones . If the flag is complete ly spur ious - if  no cor rect 
bits are set - the mode is set to 0 ,  an undefined mod e .  
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NAME 
opensem - opens a semaphore 

SYNTAX 
sem num = opensem (sem name) 7 
int-sem num 7 -
char *sem_name 7 

OPENSEM ( 2X)  

DESCRIPTION 
Opens em 
unique 
wai tsem 
t1alize  
to open 

opens a semaphore named by sem name and returns the 
semaphore identification number sem num used by 
and s igsem .  Creatsem should always be called to ini-

SEE ALSO 

and reset the semaphore before any proc ess  attempts  
the semaphore .  

creatsem ( 2 x) , wa itsem ( 2x) , s ig sem ( 2x) 

DIAGNOSTICS 
Opensem returns the value ( in t) -1 i f  an error occur s :  if  
the semaphore named does not exis t ( errno = ENOENT) , if the 
file spec ified is not a semaphore f i le 7 i .  e . , a f ile prev i
ously created ( by some process ) using a call to creatsem 
( errno = ENOTNAM) , or if the file spec ified is not currently 
open due to a call to creatsem ( errno = ENAVAIL ) . 
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pause - stop until  s ignal 

SYR'rAX 
pause ( ) 

DBSCRIPI'ION 

PAUSE ( 2 )  

Pause never returns normally . I t  is  used to g ive up control 
while waiting for a s ignal from kill ( 2 )  or alarm ( 2 ) . 

SEE ALSO 
k ill ( ! ) , k i ll ( 2 ) , alarm ( 2 ) , s ignal ( 2 ) , setjmp ( 3 )  

1 
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NAME 
phys - allow a process to access phy s ical addresses 

SYNTAX 
phys ( segr eg , s i ze ,  physadr ) 

DESCRIPTION 
The argument segreg spec ifies  a proc ess vir tual ( data-space )  
address range  of  8K bytes sta r ting at vir tual address 
segregx8K bytes . Th is  address  range is mapped into phy s ical 
address ehysadrx6 4 bytes . Only the first  s i zex6 4 bytes of 
this mapp1ng is  addressable . If s i ze is zero , any prev ious 
mapping of th is vir tual address range is nulli fied . For 
example , the call 

phys ( 6 , 1 ,  0 17 7 7 7 5 ) ; 

will map vir tual addresses 0 16 0 0 0 0- 0 16 0 0 7 7  into 
addresses 0 17 7 7 7 50 0- 0 17 7 7 7 57 7 . I n  par t icular , 
address  0 16 0 0 60 is  the PDP-11 console located at 
address  0 17 7 7 7 5 6 0 . 

This  call may only be executed by the super-user . 

phy s ical 
vir tual 

phy s ical 

DIAGNOSTICS 

NOTES 

TANDY 

The func tion value z ero is returned if  the phy s ical mapping 
is in effec t . The value -1 is returned if  not super-use r ,  
if  segreg is not in the range  0-7 , if  s i ze is  not in the 
rang e  0-127 , or if  the spec ified segreg is already used for 
other than a prev iou s  call to �· 

Th is sys tem call is obviously 
very dangerou s . Th is system 
manent part of the system. 

1 

very mach ine dependent and 
call is not cons idered a per-

TANDY 
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NAME 
pipe - create an interprocess channel 

SYNTAX 
pipe ( fildes) 
int fildes [ 2 ] J 

DESCRIPTION 
The � system call create s  an I/O mechanism called a pipe . 
The f1le descr iptor s returned can be used in read and wr i te 
operat ions . When the pipe is wr itten us ing the desc r iptor 
fildes [ l ] up to 4 0 9 6  bytes of data are buffered before the 
wr iting proc ess is suspended . A read using the descr iptor 
fildes [ O ]  wi ll pick up the data . Wr ite s  with a count of 
4 0 9 6  bytes or less are atomic :  no other process can inte r
sperse data . 

I t  is assumed that after the p ipe has been set up , two ( or 
more )  cooperating processes ( created by subsequent for k 
calls ) will pass data through the pipe with read and write 
calls . 

The Shell has a syntax to set up a l inear array of processes 
connected by pipe s .  

Read calls on an empty pipe ( no buffered data ) with only one 
end ( all wr ite f ile descr ip tor s c losed) returns an end-of
file .  

SEE ALSO 
sh ( l ) , read ( 2 ) , wr ite ( 2 ) , for k ( 2 )  

DIAGNOSTICS 

NOTES 

The function value zero is returned if  the pipe was created : 
-1 if  too many files are already open . A s ignal is  gen
erated if a wr ite on a pipe with only one end is attempted . 

Should more than 4 0 9 6  bytes be nec essary in any pipe among a 
loop of processes , deadlock wi ll occur . 

1 
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NAME 
profil  - execution time profi le 

SYNTAX 
profil (buff , bufs i z ,  offset , scale)  
char *buff � 
int bufsi z ,  offset , scale , 

DESCRIP'l'ION 
Buff points to an area of core whose length ( in bytes )  is 
given by bufs i z .  After th is call , the user ' s  program 
counter (pc )  is examined each clock tick ( 6 0 th second ) ; 
offset is subtracted from it , and the result mult iplied by 
scale . If  the result ing number cor responds to a word ins ide 
buff , that word is incremented . 

The scale is  interpreted as an uns igned , f ixed-point frac
tion with binary point at the left : 0 177777 ( 8 )  g ives a 1-1 
mapping of pc ' s  to words  in buff ; 077777 ( 8 ) maps each pair 
of instruction words together:- 0 2 ( 8 ) maps all instruc tions 
onto the beg inning of buff ( produc ing a non-inte rrup ting 
core clock ) . 

Profi ling is turned off by g iv ing a scale of 0 or 1 .  I t  is  
rendered ineffective by giving a bufs i z  of 0 .  Profiling is  
turned off  when an  exec is executed , but  remains on in ch i ld 
and parent both after a for k .  Profi li ng may be turned off 
if an update in buff would cau se a memory fault .  

SEE ALSO 

NOTES 

monitor ( 3 ) , prof ( ! )  

You should use the monitor ( 3 )  call . The prof ( ! )  prog ram may 
require the buffer s ize  to be equal to or smaller than the 
program s iz e . 

1 
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NAME 
ptrace  proc es s  trace 

SYNTAX 
f include < signal . h> 

ptrace ( r equest ,  pid , addr , data) 
int *addr 7 

DESCRIPTION 
Ptrace prov ides a means by wh ich a parent process may con
trol the execution of a chi ld proc ess , and examine and 
change its core image . Its  pr imary use is for the implemen
tation of breakpoint debugg ing . There are four arguments 
whose inte rpretation depends on a request  argument . Gen
erally, pid is the process ID of  the traced proc ess , wh ich 
must be a chi ld ( no more  distant descendant) of the trac ing 
process . A process being traced behaves normally until  it 
encounte r s  some s ignal whether inte rnally generated like  
' illegal instruction • or externally generated l ike  ' inter
rupt . • See s ignal ( 2 )  for the lis t .  Then the traced proc ess  
enters  a stopped state and its  parent is notified via 
wait ( 2 ) . When the ch ild is in the stopped state , its  core 
1mage can be examined and mod ified using ptrace . I f  
des ired ,  another ptr ace request  can then cau se the chi ld 
either to terminate or to continue , poss ibly ignor ing the 
s ignal . 

The value of the request argument dete rmines the prec ise 
action of the call : 

0 This  request is  the only one used by the ch i ld proc ess 1 
it  declares that the proc ess is to be traced by its 
parent .  All the other arguments are ignored .  Peculiar  
results will ensue if  the parent does not expec t to 
trace the chi ld .  

1 , 2 The word in the ch ild proc ess ' s  address space at addr is  
returned . I f  I and D space are  separated , request 1 
indicates I spac e ,  2 D spac e .  Addr must be even . The 
child must be stopped . The input data is ignored . 

3 The word of the system ' s  per-process data area 
cor respond ing to Addr is  returned . Addr must  be even 
and less than 512 . Th is space conta ins--the reg iste r s  
and other information about the proc ess 1 i t s  layout 
corresponds to the user structure in the system. 

4 , 5  The g iven data is wr itten at the word in the process ' s  
address  space cor respond ing to addr , wh ich must be even . 
No useful value is returned . �I and D space are 
separated , request 4 ind icates I spac e ,  5 D spac e .  

1 
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Attempts to wr ite i n  pure proc edure fa i l  i f  another pro
cess is executing the same file . 

6 The process ' s  system data is wr itten , as it  is read with 
request  3 .  Only a few locat ions can be wr itten in th is 
way : the general reg is te r s ,  the float ing point  status 
and reg iste r s ,  and certain bits of the processor status 
word . 

7 The data argument is taken as a s ignal number and the 
chil� execution continues at locat ion addr as if  it  
had incurred that s ignal . Normally the s ignal number 
will be e ither 0 to ind icate that the s ignal that caused 
the stop should be ignored ,  or that value fetched out of 
the process ' s  image ind icating wh ich s ignal  cau sed the 
stop . If addr is ( int  * ) 1 then execution continues from 
where it  stopped . 

8 The traced process terminate s . 

9 Execution continues as in request  7 �  however , as soon as 
poss ible after execution of at least one instruction,  
execution stops aga in . The s ignal number from the stop 
is SIGTRAP . This  is par t  of the mechanism for imple
menting breakpoints . On other proc essor s ,  appropr iate 
machine-dependent strateg ies  are used . 

As indicated , these calls ( except for request 0 )  can be used 
only when the subj ect proc ess  has stopped . The wai t  call is 
used to determine when a process stops � in  such a--case the 
• termination ' status returned by wai t  has the value 0 17 7  to 
ind icate stoppage rather than genu ine termination . 

To forestall poss ible fraud,  ptrace inh ibits  the set-user-id 
fac ili ty on subsequent exec ( 2 )  calls . If  a traced process 
calls exec , it  will stop DefOre executing the first instruc
tion of the new image showing s ignal SIGTRAP . 

SEE ALSO 
wait ( 2 ) , s ignal ( 2 ) , adb ( l )  

DIAGNOSTICS 

NOTES 

The value -1  is  returned if  request  is inval i d ,  pid is not a 
traceable process , addr is out of bounds , or data spec ifies  
an  illegal s ignal number . 

The request  0 call should be able to spec ify s ignals wh ich 
are to be treated normally and not cau se a stop . In th is 
way , for example , prog rams with s imulated float ing point 
(wh ich use ' i llegal instruc tion ' s ignals at a very high 
rate)  could be efficiently debugged . 

2 
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The error ind ication,  -1 , i s  a leg it imate func t ion value 1 
chec k  intro ( 2 )  and e rrno to dete rmine the meaning o f  a par
ticular error number .  

It  should be poss ible to stop a proc ess  on occur renc e  of a 
system call 1 in  th is way a completely controlled env i ronment  
could be prov ided . 

Differ ing processor s and configurations will nec essa r i ly 
create some differenc es in func t ionality.  

3 
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NAME 
rdchk - check  if  there is data to be read 

SYNTAX 
rdchk ( fdes ) J 
int fdeS J 

DESCRIPTION 
Rdchk checks  to see if  a proc ess will block if it  attempts 
to read the file des ignated by fdes . Rdchk returns 1 i f  
there i s  data to b e  read or i f  i t  i s  the end o f  the f i le 
(EOF) . In  th is context ,  the proper sequenc e of calls us ing 
rdchk is : 

if ( rdchk ( fi ldes ) > 0 )  read ( fi ldes , buffer ,  nbytes )  J 

SEE ALSO 
read ( 2 )  

DIAGNOSTICS 
Rdchk returns -1 if an error occur s ( e . g . , EBADF) , 0 if the 
process will block if it  issues a read and 1 if it is  okay 
to read . EBADF is returned if  a rdc�s done on a sema
phore file or if the f ile spec ified doesn ' t  exist . 

1 
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NAME 
read - read from file 

S!NTAX 
read ( f i1des , buffer , nbytes) 
char *buffer-, 

DESCRIP'l'ION 
A f i le descr iptor is  a word returned from a successful open , 
creat , dup ,  o r  � call . Buffer i s  the location o f  nbytes 
contiguous bytes into wh ich the input will be placed . I t  is  
not guaranteed that all nbytes bytes will be read , for exam
ple if the file refers  to a typewr iter at most  one line will 
be returned . I n  any event the number of characte r s  read is 
returned . 

I f  the returned value is  0 ,  then end-of-f i le has been 
reached . 

SEE AliSO 
open ( 2 ) , creat ( 2 ) , dup ( 2 ) , pipe ( 2 )  

DIAGNOSTICS 
As mentioned , 0 is returned when the end of the file has 
been reached . I f  the read was oth erwise unsuccessful the 
return value is -1 .  Many cond it ions can generate an error : 
physical I/0 error s ,  bad buffer address , preposte rou s  
nbytes ,  f ile descr iptor not that of an input file . 
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NAME 
setu id , setg id - set user and group ID 

SYNTAX 
setuid (uid) 

setg id ( g id) 

DESCRIPTION 
The user ID 
argument .  
These calls 
argument is 

SEE ALSO 
getu id ( 2 )  

DIAGNOSTICS 

(group ID) of the cur rent 
Both the effective and 
are only permi tted to the 
the real ID . 

SETU ID ( 2 )  

process is set to the 
the real ID are set .  

super-user ,  unles s  the 

zero is returned if the user (group) ID is  set �  -1 is 
returned otherwise . 

1 
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NAME 
shutdn - flush block I/0 and halt CPU 

SYNTAX 
l include <sys/filsys . h> 

shutdn ( sblk , -sblk) 
struct fi1sys *sblk J  

DESCRIPTION 
Shutdn c au ses  all informat ion in core memory that should be 
on disk to be wr itten out .  This  inc ludes mod i fied super 
blocks ,  mod ified i-nodes , and delayed block I/0 . The super
blocks of all wr i table file systems are flagged ' clean ' , so 
that they can be remounted without cleaning when XENIX i s  
rebooted .  Shutdn then pr ints "Normal System Shutdown" o n  
the console and halts the cpu .  

I f  sblk  i s  non-zero , i t  spec ifies  the address of a super 
blo�wh ich will be wr itten to the root  dev ice as the last 
I/O before the halt . This  fac ility is prov ided to allow 
file system repair programs to supercede the sys tem ' s  copy 
of the root super block with one of their  own . The address  
of the new super block is  boolean inverted to form the 
second argument .  Th is is an attempt to reduce the li klihood 
of a program acc identally invok ing shutdn and destroy ing the 
root file system. 

Shutdn locks out all other proc esses wh i le it is doing its 
wor k .  However , it  is recommended that user processes be 
killed off ( see kill ( l ) ) before calli ng shutdn as some types 
of disk act ivity could cau se f i le systems to not be flagged 
' clean ' . 

The caller must be the super-user . 

SEE ALSO 
fsck ( lm) , haltsys ( 8 ) , shutdown ( 8 ) , mount ( 2 )  

1 
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NAME 
s ignal - c atch or ignore s ignals 

SYNTAX 
l include <signal . h> 

( *s ignal ( s ig ,  func ) ) ( )  
( *func) ( )  1 

DESCRIPTION 
A s ignal is generated by some abnormal event ,  init iated 
either by user at a typewr ite r  ( quit , inte r r upt ) , by a pro
gram error ( bus error , etc . ) ,  or by request  of another pro
gram ( k ill ) . Normally all s ignals cau se termination of the 
rece iv ing process , but a s ignal call allows them either to 
be ignored or to cau se an inte rr up t  to a spec ified location . 
The lis t  of s ignals follows : 

SIGHUP 1 
SIGINT 2 
SIGQUIT 3 *  
SIGILL 4* 
SIGTRAP 5 *  
SIGIOT 6 *  
SIGEMT 7*  
SIGFPE 8* 
SIGK ILL 9 
SIGBUS 10 * 
SIGSEGV 11* 
SIGPIPE 13 
SIGALRM 14 
SIGTERM 15  

16 

hang up 
interrupt  
quit  
i llegal instruction ( not  reset  when caught) 
trace trap ( not  reset  when caught) 
i llegal instruct ion trap 
emulator instruction trap 
floating point exception 
kill ( cannot be caught or ignored) 
bus error 
segmentation violation 
wr ite on a pipe or link with no one to read it  
alarm clock 
software termination s ignal 
unass igned 

The starred s ignals in the lis t above cause a core image i f  
not caught or ignor ed . 

I f  func is  SIG DFL , the default action for s ignal s ig is 
re instated : this default  is  termination , somet imes with a 
core image .  I f  func is SIG IGN the s ignal is  ignored . Oth
erw1se when the-signal occur s f unc will be called with the 
s ignal number as argument .  A return from the func t ion will 
continue the proc ess at the point ' it was inte r r up ted . 
Except as  ind icated , a s ignal is reset to SIG DFL a fter  
being caught . Thus  if  it  is des ired to catch-every such 
s ignal , the catch ing routine must issue another s ignal c all . 

When a caught s ignal occur s dur ing cer ta in system calls , the 
call terminates prematurely . In  par ticular this  can occur 
dur ing a read or wr i te ( 2 )  on a slow device ( li ke a type
wr ite r : but not a f ile ) : and dur ing pause or wai t ( 2 ) . When 
such a s ignal occur s ,  the saved user sta tus is arranged in 

1 
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such a way that when return from the s ignal-catching takes 
place ,  it  will appear that the system call returned an error 
statu s .  The user ' s  program may then , i f  i t  wishes , re
execute the call . 

The value of s ignal is  the prev ious ( or init ial )  value of 
func for the par ticular s ignal . 

After a for k ( 2 )  the ch ild inher its  all s ignals . 
resets all caught s ignals to default act ion.  

Exec ( 2 )  

SEE ALSO 
k i ll ( l ) , k ill ( 2 ) , ptrace ( 2 ) , set jmp ( 3 )  

DIAGNOSTICS 

NOTES 

The value ( int ) -1 is returned if the g iven s ignal is out of 
rang e .  

I f  a repeated s ignal arr ives before the last one can be 
rese t ,  there is no chance to catch i t . 

The type spec ification of the rou t ine  and its  func argument  
are problematical .  

2 
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NAME 
s igsem - s ignal a process wa it ing on a semaphore 

SYNTAX 
s igsem ( sem .num) 7 
int sem_nuiii7 

DESCRrPl'IOR 
Sigsem s ignals a proc ess  that is wa it ing on the semaphore 
sem num that it  may proceed and use the resource governed by 
the semaphore .  Sigsem is used in conj unc t ion with 
waitsem ( 2x) to allow synchronizat ion of proc esses wish i ng to 
access a-resource . One or more proc esses may wai tsem on the 
given semaphore and will be put to sleep unt i l  the proc ess  
wh ich cur rently has access to the resource issues a s igsem 
call . I f  there are any wa it ing processe s , s igsem causes  the 
process wh ich is next in  line on the semaphore ' s  queue to be 
rescheduled for exec ution . The semaphor e ' s  queue is organ
ized in fir st  in fir st ou t (FIFO)  order . 

SEE ALSO 
creatsem ( 2 x) , opensem ( 2 x) , wa itsem ( 2 x) 

DIAGNOSTICS 
Sigsem returns the value ( int) -1 i f  an error occur s :  if  
sem num does not refer to a semaphore type f i le ( errno = 
ENOTNAM) , i f  sem num has not been prev iously opened by open
sem ( errno = EBADF) ,  or i f  the proc ess  issu ing a s ig sem call 
is not the current "owner " of the semaphore 7 i .  e . , i f  the 
proc ess  has not issued a wa itsem call before the s ig sem 
( errno = ENAVAI L ) . 

1 
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NAME 
stat , fs tat - get  f i le s ta tu s  

SYNTAX 
t include < sys/types . h> 
t include < sys/stat . h> 

stat ( name , buf) 
char *name , 
struct stat *buf 7 

fstat ( fildes , buf) 
struct stat *bu£ 7 

DESCRIP'l'ION 
Stat obta ins deta i led information abou t a named f i le . Fstat 
obta ins the same information about an open f i le known by the 
file descr iptor from a successful  open , creat , dup or 
� ( 2 )  call . 

Name points to a nu ll-terminated str ing naming a f i le 7  buf 
is the address of a buffer into wh ich informat ion is placed 
concern ing the file . I t  is  unnec essary to have any permis
s ions at all with respec t to the f i le ,  but all d irec tor ies 
leading to the file must be searchable . The layout of the 
structure pointed to by buf as de fined in <stat . h> is g iven 
below. St mode is encoded accord ing to the TJdefTne ' s ta te
ments . 

struct 
{ 

} ; 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 

stat  

dev t st dey ; 
ino t st-ino ;  
uns igned shor t st mode 7 
shor t st nlink ;
shor t st-u id ;  
shor t st-g id 7 
dev t st-rdev ; 
off-t st-s iz e 7  
t ime t st-atime ; 
time-t st-mt ime ; 
time-t st ctime 7 

S IFMT 0 17 0 0 0 0  /* 
S I FDIR 0 0 4 0 0 0 0  / *  
S IFCHR 0 0 20 0 00 /* 
S-IFBLK 0 0 6 0 0 0 0  / *  
S IFREG 0 10 00 0 0  /* 

type of f i le */ 
d irec tory */ 
charac te r spec ial 
block spec ial */ 
regula r */ 

*I 

S-IFMPC 0 0 3 0 0 0 0  / *  mult iplexed char spec ial */ 
S-IFMPB 0070000  /*  mult iplexed block spec ial */ 
S IFNAM 0 0 50 0 0 0  / *  semaphore ,  me ssag e  system spec ial 

1 
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#define S I SUID 0 0 0 4 0 0 0  / *  set  user id on execution */ 
#define S-I SG ID 0 0 0 2 0 0 0  /* set group id on execution */ 
#define S-I SVTX 0 0 0 10 0 0  /* save swapped text  even afte r use *I 
#define S !READ 0 0 0 0 4 0 0  /*  read permis s ion,  owner */ 
#define S=IWRITE 0000200  /*  wr ite permiss ion , owner */ 
#define S_IEXEC 0 0 0 0 10 0  /* execute/search permiss ion , owner */ 

The mode bits  0 0 0 0 0 7 0  and 0 0 0 0 0 0 7  encode group and other s 
permis s ions ( see  chmod ( 2 ) ) .  The def ined types , ino t ,  
off t ,  t ime t ,  name var ious width integer values � dev t 
encodes maJor and minor device  numbers � their exac t defini
tions are in the inc lude file <sys/type s . h> ( see types ( S ) . 

When f ildes is  assoc iated with a pipe , fstat repor ts  an 
ord inary file with restr icted permiss ions . The s iz e  is the 
number of bytes  queued in the pipe . 

st  atime is the file was last read . For reasons of effi 
ciency , it  is not set when a direc tory is searched , although 
this would be more log ical . st mtime is the t ime the f i le 
was last wr itten or created . It  is  not set by chang es  of 
owner , group , link count , or mod e .  s t  ctime is set both 
both by wr it ing and �hang ing the i-node . 

SEE ALSO 
ls ( l ) , f i lsys ( S )  

DIAGNOSTICS 
zero is returned if a status is ava i lable � -1 i f  the f i le 
cannot be found . 
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s time - set time 

SYR'l'AX 
stime ( tp) 
long *tp J 

DESCRI"ION 

STIME ( 2 )  

Stime sets the system ' s  idea of the t ime and date . Time , 
pointed to by �, is measured in seconds from 0 0 0 0  GMT Jan 
1 ,  19 7 0 . Only the super-user may use this call . 

SEE ALSO 
date ( l ) , t ime ( 2 ) , ctime ( 3 )  

DIAGNOSTICS 
zero is returned if  the t ime was set 7  -1 i f  user is not the 
super-user .  

1 
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NAME 
sync - update super-block 

SYNTAX 
sync ( ) 

DESCRIPTION 
� cau ses all informat ion in core memory tha t  should 
aiSK to be wr itten out .  Th is inc ludes mod ified 
bloc k s ,  mod i fied inodes , and delayed block I/0 . 

be on 
super 

It  should be used by programs wh ich examine a f i le system , 
for example i check , df , etc . It  is mandatory before a boot . 

SEE ALSO 

NOTES 

sync ( ! ) , upda te ( 8 )  

The wr it ing ,  although scheduled , is not nec essar i ly complete 
upon return from sync. 
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NAME 
t ime , ft ime - get date and time 

SYNTAX 
long time ( O )  

long time ( tloc) 
long *tloc , 

t include < sys/types . h> 
t include < sys/timeb. h> 
ftime ( tp) 
struct timeb * tp J  

DESCRIPTION 
Time returns the t ime s ince 0 0 : 00 : 00 GMT , Jan . 1 ,  19 7 0 , 
measured in seconds . 

I f  tloc is nonnull , the return value is also stored in the 
place to wh ich tloc points . 

The ftime entry f i lls in a str ucture pointed to by its argu
ment ,  as defined by <sys/t ime b . h> :  

I* 
returned by ft ime system call * Structure 

*I 
struc t  timeb { 

time t time ; 
uns igned shor t mill i tm ;  
shor t timezone ; 
shor t dstflag ; 

The struc ture conta ins the t ime s ince the epoch in seconds , 
up to 10 0 0  mi lliseconds of more-prec ise inte rval , the local 
timezone (measured in minute s of time we stward from 
Greenwich) , and a flag that ,  i f  nonzero,  ind icate s that Day
light Sav ing time applies  locally dur ing the appropr iate 
par t of the year . 

SEE ALSO 
date ( l ) , stime ( 2 ) , ctime ( 3 )  

1 
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NAME 
t ime s - get proc ess times 

SYNTAX 
times (buffer ) 
struct tbuffer *buffer 1 

DESCRIPTION 
Times returns time-accounting information for the cur rent 
process and for the te rminated ch i ld processes of the 
current proc ess . All t imes are in 1/HZ second s ,  where HZ=60  
in  Nor th Amer ica .  

After the call , the buffer will appear as  follows : 

struc t  tbuffer { 
long proc user t ime � 
long proc-system t ime 1 
long ch ild user t ime 1 
long ch i ld_system_t ime 1 

The ch i ldren times are the sum of the ch ildren ' s  process 
times and their  ch ildren ' s  t ime s .  

SEE ALSO 
time ( l ) , t ime ( 2 )  
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umask - set f i le creation mode mask 

SYR'l'AX 
umask (complmode) 

DBSCRIP'fiOB 

UMASK ( 2 )  

umas k  sets a mask used whenever a f i le i s  created by 
creat ( 2 )  or mknod ( 2 ) : the actual mode ( see  chmod ( 2 ) ) of the 
newly-created f i le is the log ical and of the g iven mode and 
the complement of the argument .  Only the low-order 9 bits 
of the mask ( the  protect ion bits )  partic ipate . In  other 
words ,  the mask shows the b its  to b e  turned off when f i le s  
are created . 

The prev iou s  value of the mask is returned by the call . The 
value is  init ially 0 ( no restr ict ions ) . The mask is inher
ited by ch ild proc esse s .  

SBB ALSO 
creat ( 2 ) , mknod ( 2 ) , chmod ( 2 )  
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NAME 
unlink - remove directory entry 

SYNTAX 
unlink { name) 
char *name ., 

DESCRIP'l'IOR 
Name points to a null-te rminated str ing . Unl ink remove s  the 
entry for the file pointed to by name from its  direc tory .  
I f  th is entry was the last link to the f i le , the contents of 
the f i le are freed and the f i le is destroyed . I f ,  however , 
the file was open in any proc ess , the actual destruction is  
delayed unti l it  is  closed , even though the direc tory entry 
has d isappeared .  

SEE ALSO 
rm { l ) , l i nk { 2 )  

DIAGNOSTICS 
Zero is normally returned ; -1 ind icate s  that  the f i le does 
not exist ,  that its  direc tory cannot be wr itten , or tha t  the 
file conta ins pure procedure text that is currently in use . 
Wr i te permiss ion is not required on the f i le itself . I t  is  
also ill egal to  unlink a directory { except for the super
use r ) . 
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NAME 
utime - set f i le t imes 

SYNTAX 
l include <sys/types . h> 
utime ( fi le , timep) 
char *file J  
time_t timep [ 2] J 

DESCRIPTION 
The utime call uses the ' accessed ' and ' updated ' t imes in 
that order from the t imep vec tor to se t the cor re spond ing 
recorded t imes for f i le . 

The calle r  must  be the owner  of the fi le or the super-user .  
The ' inode-chang ed ' t ime of the f i le is set to the current  
t ime . 

SEE ALSO 
stat ( 2 )  
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NAME 
wa it  - wa it for proc ess to te rminate 

wait ( O )  

DESCRIPTION 
wai t  cau ses i t s  caller to delay unti l  a s ignal  i s  rec eived 
or one of its  ch i ld proc esses terminate s .  If  any ch i ld has 
died s ince the last wai t ,  return is immediate 1 i f  there are 
no ch ildren , return--Is immediate with the error b i t  set 
( resp.  with a value of -1 returned ) . The normal return 
yields the proc ess ID of  the terminated chi ld . In the case 
of several ch ildren severa l wai t  calls are needed to learn 
of all the deaths . 

If  ( int ) s tatus is nonzero , the high byte of the word pointed 
to receives the low byte of the argumen t  of  exi t when the 
child terminated .  The low byte rece ives the�rmination 
status of the process . See signal ( 2 )  for a lis t of termina
tion statuses  ( s ignals ) 1 0 statu s  ind icates normal  termina
tion. A spec ial status ( 0 17 7 )  i s  returned for a stopped 
process wh ich has not terminated and can be resta r ted .  See 
ptrace ( 2 ) . I f  the 0 20 0  bit of the te rmination sta tus  is  
set ,  a core image of the process was produced by the system.  

If  the parent  proc ess  terminate s without wa i ting on  its  
chi ldren , the init iali z ation process ( proc ess ID  = 1 )  inher
its the ch ildren . 

SEE ALSO 
exi t ( 2 ) , for k ( 2 ) , s ignal ( 2 )  

DIAGNOSTICS 
Returns -1 i f  there are no chi ldren not prev iously wa ited 
for . 
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wa itsem - awa it access to a resource governed by a semaphore 
nbwaitsem check access to a resource governed by a sema
phore 

SYN'l'AX 
wai tsem (sem num) J 
int sem_num} 

nbwaitsem ( sem num) J 
int sem_num , -

DBSCRiftiOif 
Wai tsem g ives the calling proc ess access to the resource 
governed by the semaphore sem num .  If the resource is in use 
by another process , wai tsem will put the process to sleep 
until  the resource becomes ava i lable � nbwai tsem will return 
the error ENAVAIL .  Wai tsem and nbwai tsem are used in con
j unc tion with s igsem to allow synchroni z ation of proc esses 
wishing to access a resource . One or more  proc esses may 
wai tsem on the g iven semaphore and will be put to sleep 
until  the proc ess wh ich cur ren tly has access to the resource 
issues s igsem . Sigsem cau se s  the process which is next in 
line on the semaphore ' s  queue to b e  rescheduled for execu
tion . The semaphore ' s  queue is organized in fir st in fir st 
out (FIFO)  order . 

SEE ALSO 
creatsem ( 2x) , opensem ( 2 x) , s ig sem ( 2x) 

DIAGNOSTICS 
wai tsem returns the value ( int )  -1 i f  an error occurs : i f  
sem num has not been prev iously opened by a call to opensem 
or creatsem ( errno = EBADF) ,  or i f  sem num does not refer  to 
a semaphore type file ( errno = ENOTNAM) . All processes 
wa iting ( or attempting to wa it )  on the semaphore when the 
process controlling the semaphore exits without relinquish
ing control ( thereby leav ing the resource in an undeter
minate state ) return with errno set  to ENAVAIL . 
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NAME 
wr ite - wr ite on a f i le 

SYNTAX 
wr ite ( f ildes , buffer , nbytes)  
char *buffer , 

DESCRIPTION 
A f i le descr iptor is a word returned from a success ful open , 
creat , dup, or � ( 2 )  call . 

Buffer is the address of nbytes contiguous byte s wh ich are 
wr itten on the output f i le . The number of characte r s  actu
ally wr itten is returned . I t  should be regarded as an error 
i f  th is is  not the same as requested . 

I f  the flag 0 WSYNC was set when the f i le was opened , the 
data will be wr itten before the wr i te operat ion returns to 
the process rather than buffered inte rnally for late r  out
put . Setting O_WSYNC with the open system call guarantees  
the cons is tency of  a f i le as soon as the wr ite call returns 
even if  the mach ine crashes . Sinc e  this will cau se s ignifi
cant extra I/0 ,  system and user throughput will be 
decreased . 

Wr ites wh ich are mult iples of 5 1 2  characte r s  long and beg in 
on a 512-byte boundary in the f i le are more  effic ient than 
any other s .  

SEE ALSO 
creat ( 2 ) , open ( 2 ) , pipe ( 2 ) , fcntl ( 7 )  

DIAGNOSTICS 
Returns -1 on error : bad descr iptor , buffer address , or 
count 7  physical I/0 error s .  
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NAME 
intro - i n troduc t ion to library functions 

SYNTAX 
t include <stdio . h> 

# include <math . h> 

DESCRIPTION 
Th is sec tion descr ibes functions that may be found in var i
ou s libra r ies . It does not descr ibe functions that direc tly 
invoke XEN IX system pr imi t ives : these are descr ibed in sec
tion 2 .  The pages for th is sec tion are prov ided only as 
par t  of the XEN IX Softwa re Developmen t Packag e .  Functions 
are divided into var iou s libra r ies dist inguished by the sec
tion number at the top of the page : 

( 3 )  Th ese func tions , together, with those of sec tion 2 and 
those marked ( 3S ) , const itute library l i bc ,  wh ich is 
au tomatically loaded by the C comp i le r--cc ( l } . The 
link  editor ld ( l )  searches th is library under  the 
' - lc ' opt ion.  -nec la rations for some of these func
tions may be obta ined from inc lude files  ind icated on 
the appropr iate pages . 

( 3M) Th ese functions constitute the math library ,  l i bm .  The 
link  editor search es th is library under  the ' - lm '  
option. Dec lara tions for these functions may be 
ob ta ined from the include file <math . h> .  

( 3 S )  These functions const itu:te the ' s tandar.d I/O package ' ,  
see stdio ( 3 ) . These functions are in the li brary l i bc 
alre ady mentioned . Dec la ra tions for these func t ions 
may be obtained from the inc lude file <stdio . h> .  

( 3X )  Var iou s spec iali zed librar ies  have no t been given dis
t inc tive captions . The fi les in wh ich these libr a r ie s  
are found are named o n  the appropr iate pages .  

FILES 
/li b/libc . a  
/l ib/libm . a ,  /usr/lib/libm . a (one or the other )  

SEE ALSO 
std io ( 3 ) , nm ( lS ) , ld ( lS ) , cc ( lS ) , in tro ( 2 )  

DIAGNOSTICS 
Func tions in the math library ( 3M) may return conven tional 
values when the function is undefined for the given argu
men ts or when the value is not repre sen table . In these 
case s the external var i able er rno ( see intro ( 2 ) ) is set to 
th e valu e EDOM or ERANGE . The values of EDOM and ERANGE a re 
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defined in the include file <rnath . h> .  
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RAMB 
abor t - g enerate I/0 trap fau lt 

SY!ft'AX 
abor t ( )  

DESCRIP'fiOJI 

ABORT ( 3 )  

Abort cau se s  a s ignal that normally terminate s the process 
with a core dump , wh ich may be used for debugg ing . 

SEE ALSO 
adb ( l ) , s ignal ( 2 ) , ex it ( 2 )  

DIAGJIOS'l'ICS 
usually ' core dumped ' from the shell . 
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NAME 
abs - integer abso lu te value 

SYN'l'AX 
abs ( i)  

DESCRIP'.riON 
Abs retu rns the abso lute value of its integer operand . 

SEE ALSO 
floor ( 3 )  for fabs 

NOTES 
You get what the hardwa re g ives on the largest neg ative 
integ er . 

1 
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NAME 
asse rt  - program ver ification 

SYNTAX 
l include <assert . h> 

assert ( express ion) 

DESCRIPTION 
Assert is a mac ro that ind ic ates express ion is expec ted to 
be true at th is point in the program. I t  cau se s  an exi t ( 2 )  
with a diagnostic commen t on the standard output when 
express ion is false ( 0 ) . Compi ling with the cc ( l )  opt ion 
-DNDEBUG effec tively deletes assert  from the program .  

DIAGNOSTICS 
' As se r t ion fa i led : f i le f line n . ' F is the source file and 
n the source line numbe r-of th�-assert  statemen t .  
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NAME 
ato f ,  ato i ,  atol  - convert ASC II  to numbers 

SYR'l'AX 
double atof ( nptr ) 
char *nptr � 

atoi (nptr) 
char *nptr J 

long atol (nptr) 
char *nptr ; 

DESCRIPTION 
These functions convert a str ing pointed to by nptr to 
floating , in teger , and long integer representation respec
tively .  The fir st unrecognized charac te r  ends the str ing .  

Atof recognizes  an optional str ing of tabs and spaces , then 
an optional s ign,  then a str ing of d ig its optionally con
ta in ing a dec imal point ,  then an optional ' e ' or ' E '  fol
lowed by an optionally s igned integer . 

Atoi and atol recognize  an opt ional str ing of tabs and 
spaces , then an optional s ign ,  then a str ing of d ig its . 

SEE ALSO 
scanf  ( 3 )  

RO'l'ES 
There are no prov is ions for over flow . 
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c rypt ,  se tkey ,  encrypt - DES enc rypt ion 

S!NTAX 
char *crypt ( key , salt) 
char *key ,  *salt 1 

setkey ( key) 
char *key J  

encrypt ( block , edflag) 
char *block ., 

DBSCIUP'J.'ION 
Crypt i s  the password enc ryption rou t ine . I t  is based on 
the NBS Data Encrypt ion Standard , with var iations in tended 
( among other th ings }  to fru strate use of hardware implemen
tat ions of the DES for key search . 

The fir st argument to crypt is  a use r ' s  typed password . The 
second is a 2-character  str ing chosen from the se t [ a-zA
Z0- 9 . / ] . The salt str ing is used to perturb the DES algo
r ithm in one�4 0 9 6  different ways , after wh ich the pass
word is used as the key to enc rypt repeatedly a constant 
str ing . The returned value points to the enc rypted pass
word , in the same alphabet as the salt . The first  two char
acter s  are the salt itse lf .  

The other entr ies prov ide ( rather pr imit ive) access to the 
actual DES algor ithm. The argument of �etkey is a charac ter  
array of leng th 6 4  conta in ing only the charac te r s  with 
nume r ical value 0 and 1 .  I f  th is str ing is div ided in to 
groups of 8 ,  the low-order bit  in each group is ignored , 
lead ing to a 5 6-bit key wh ich is se t into the mach ine . 

The argument to the encrypt entry is likewise a character  
array of  leng th 6 4  conta in ing O ' s  and l ' s .  The argument 
array is mod if ied in place to a s imi lar array representing 
the bits of the argument afte r hav ing been subjec ted to the 
DES algor ithm us ing the key se t by setk�. If edflag is 0 ,  
the argument is enc rypted ; i f  non-zero , it  is dec rypted .  

SEE ALSO 

NO'l'BS 

passwd ( l ) , passwd ( S ) , log in ( ! } , getpass ( 3 )  

The retu rn value points to static data whose content is 
overwr itten by each call . 
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NAME 
ctime , loc alt ime , gmt ime , asc time , t imezone - convert date 
and time to ASC I I  

SYNTAX 
char *ctime (clock) 
long *clock J 

t include <time . h> 

struct tm *localtime ( clock) 
long *clock J 

struct tm *gmtime ( clock) 
long *clock J 

char *asctime ( tm) 
struct tm * tm J  

char *timezone ( zone , dst) 

DBSCRIP'l'ION 
Ctime converts a t ime pointed to by clock such as returned 
by t ime ( 2 )  in to ASC II  and returns a pointe r to a 26-
characte r  str ing in the following form.  All the fields have 
constant wid th . 

Sun Sep 16 0 1 : 03 : 52  197 3\n\0 

Localtime and gmtime return pointe r s  to structures  conta in
ing the broken-down time . Localt ime cor rec ts for the time 
zone and poss ible daylight sav ing s time : gmt ime converts 
directly to GMT , wh ich is the time XENIX u se s .  Asctime con
verts a broken-down time to ASC I I  and returns a poin te r  to a 
26-character str ing . 

The structure dec lara tion from the inc lude file is : 

s truct tm { /* 
int 
int 
int 
int 
int 
int 
int 
int 
int 

see ctime ( 3 )  */ 
tm sec : 
tm-min : 
tm-hour : 
tm mday : 
tm mon : 
tm-year : 
tm wday : 
tm yday : 
tm_isdst : 

These quantities  g ive the time on a 2 4-hour  clock , day of 
month (1-31 ) , month of year ( 0-11 ) , day of week  (Sunday = 
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0 ) , year - 1900 , day of year ( 0-365 ) ,  and a flag that is 
nonzero if daylight sav ing time is in effec t .  

When local t ime i s  called for , the prog ram consults the sys
tem to dete rmine the time zone and whether the standard 
u . s .A .  daylight sav ing time adjustment is appropr iate .  The 
prog ram knows about the peculiar it ie s  of th is conver s ion in 
197 4  and 1975 ; if necessary , a table for these years  can be 
extended . 

Time zone returns the name of the time zo,ne assoc iated with 
its fir st argument,  wh ich is measured in minute s we stward 
from Greenwich . I f  the second argument is 0 ,  the standard 
name is used , otherwise the Daylight Sav ing v�r s ion . If the 
requ ired name does not appear in a table bu ilt into the rou
tine , the difference from GMT is produced ; e . g . in Afghan
is tan t ime zone ( - ( 60*4+30 ) , 0 )  is appropr iate bec au se it is 
4 : 30 ahead of GMT-and the str ing GMT+4 : 30 is produced . 

SEE ALSO 
t ime ( 2 )  

NOTES 
The retu rn values point to static data whose content is  
overwr itten by each call . 
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RAME 
isalpha , isupper ,  is lowe r , isd ig it , isxdig it , isalnum , 
isspac e ,  ispunc t ,  ispr int , iscntr l ,  isasc i i  - characte r  
class ific ation 
toupper , tolowe r , toasc i i  - charac te r  transformat ion 

SYNTAX 
t include <ctype . h> 

isalpha (c)  

. . . 

DESCRIP"l'IOR 
These macros class ify ASC II-coded in teger values by table 
lookup . Each is a pred icate return ing nonzero for true , 
zero for false . Isasci i is de fined on all integer values ; 
the rest are de fined only where i sasci i is true and on the 
s ingle non-ASC I I  value EOF ( see  stdio ( 3 ) ) .  

is  alpha 

is  upper 

is  lower 

i sdigit 

isxdigit 

i salnum 

is  space 

ispunct 

ispr int 

i scntrl  

isasci i  

c i s  a le tte r 

c is an upper  case le tte r 

c is a lowe r case lette r 

c is a dig it 

c is a hexadec imal d ig it 

c is an alphanume r ic characte r  

c i s  a spac e ,  tab , carr iage return ,  newline , 
or formfeed 

c is a punc tuation cha racter ( ne ither control 
nor alphanume r ic )  

c is a pr in ting charac te r ,  code 
( space)  through 0 17 6  ( tilde)  

0 4 0 ( 8 ) 

c is a delete characte r  ( 0 17 7 )  or ord inary 
control characte r ( less than 0 40 ) . 

£ is an ASC II  characte r ,  code le ss than 0 20 0  

The macros below transform ASCI I-coded integer  values - and 
non-asc i i  characte r s  in a repeatable way . 

toupper �-�, 

c transforms lower case le tte r s  to upper case , but is 
undefined for oth er values . 
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to lower 
c transforms upper case le tter s  to lower case , but is 
undefined for other values .  

toasci i 

SEE ALSO 

c transforms a non-asc i i  charac te r to the correspond ing 
asc 1 1  characte r ,  withou t disturb ing asc i i  charac te r s .  
Sinc e  EOF is  not a characte r ,  mapp ing to asc i i  has 
undes irable proper ties .  

asc i i ( 7 ) , std io ( 3 ) , getc ( 3 ) , putc ( 3 )  
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NAME 
cur se s  - screen func t ions with optimal cur sor motion 

SYR'l'AX 
cc [ flag s ] f i les  -!cur ses -lterml i b  [ libra r ies  ] 

DESCRIPTION 
These rou t ines g ive the user  a method of updating sc reens 
with reasonable opt imi zation . They keep an imag e of the 
current screen , and the use r se ts up an image of a new one . 
Then the refresh ( )  te lls the routines to make  the cur rent 
screen look like the new one . In order to in it iali ze  the 
rou tines , the rou tine ini tscr ( )  must be called before any of 
the other rou tines that deal with windows and sc reens are 
used . 

SEE ALSO 
Screen Updating and Cursor Movement Opt imi zation : A Library 
Package , Ken Arnold , 
termcap ( 5 ) , stty ( 2 ) , setenv ( 3 ) , se tenv ( 3 ) , 

FUNC'riONS 
addch ( ch )  Add a characte r to stdscr 
addstr ( str ) Add a str ing to stdscr 
box (win , vert , hor ) Draw a box around a window 
crmode ( )  Se t cbreak mode 
clear ( )  Clear stdscr 
clearok ( sc r , boolf)  Set clear flag for scr 
clr tobot ( )  Clear to bottom on stdscr 
clr toeol ( )  Clear to end of line on stdscr 
delw in ( win)  De le te win 
echo ( )  Set echo mode 
e rase ( )  Erase stdscr 
getch ( )  Ge t a char through stdscr 
getstr ( str )  Ge t a str ing through stdscr 
gettmode ( )  Ge t tty modes  
getyx ( win , y , x) Get (y , x) co-ord inate s 
inch ( )  Ge t char at cur rent (y , x) co-ord inate s 
in itsc r ( )  In it iali ze  screens 
leaveok ( win , boolf)  Set leave flag for win 
longname ( termbuf , name ) 

---

Get long name from termbuf 
move (y , x) Move to (y , x) on stdscr 
mvcur ( lasty , lastx , newy , newx) 

Actually move cur sor 
newwin ( lines , cols , beg in y , beg in x) 

nl ( )  
noc rmode ( )  
noecho ( )  
nonl ( )  
nor aw ( )  

Create a new window 
Set newline mapping 
Unset cbreak mode 
Unse t echo mode 
Unset newline mapp ing 
Unse t raw mode 
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over lay ( winl ,win2 ) Over lay winl on win2 
overwr ite (winl ,win2 ) 

OVerwr ite winl on top of win2 
pr intw ( fmt , argl , arg2 , • • •  ) 

Pr int£ on stdscr 
raw ( )  Se t raw mode 

CURSES ( 3 )  

re fresh ( )  Make  current screen look like  stdscr 
restty ( )  Reset tty flag s to stored value 
savetty ( )  Stored current tty flag s  
scanw ( fmt , argl , arg2 , • • •  ) 

Scan£ through stdscr 
scroll ( win) Scroll win one l1ne · 

scrollok (win , boolf)  
Set scroll flag 

se tterm ( name ) Set te rm var iable s for name 
unc tr l ( ch )  Pr intable version o f  ch 
waddch ( win , ch) Add char to win 
waddstr ( win , str ) Add str ing to win 
wclear ( win) Clear win 

---

wclr tobot (win)  Clear to bottom of win 
wclr toeol (win)  Clear to end of line-on win 
werase ( win)  Erase win 
wgetch (win)  Ge t a char through win 
wgetstr (win , str )  Ge t a str ing through win 
winch (win)  Get char at current (y , x) in win 
wmove (win , y , x) Set cur rent (y , x) co-ord inate s on win 
wpr intw ( win , fmt , argl , arg2 , • • •  ) 

Pr int£ on win 
wre fresh (win)  Make sc reen look like win 
wscanw ( win , fmt , argl , arg2 , • • •  ) 

Scan£ through win 

CREDIT 
Th is utility was developed at the Un iver s ity of Cali fornia 
at Berkeley and is used with permis s ion . 
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NAME 
dbmin i t ,  fetch , store , dele te , f i r stkey ,  nextkey - da ta base 
subroutines 

SYNTAX 
typedef struct { char *dptr 7 int ds ize 7 } datum 7 

dbminit ( fi le) 
char *file 7 

datum fetch ( key) 
datum key 7 

store ( key , content) 
datum key ,  content 7  

delete ( key) 
datum key 7 

datum fir stkey ( ) 7 

datum nextkey ( key) 7 
datum key7  

DESCRIP'l'ION 
These functions mainta in k ey/conten t pair s in a data base . 
The functions will handle very large ( a  b i llion blocks )  
database s and will access a keyed item in  one or two 
f i lesystem accesses .  The functions are obtained with the 
loade r option -ldbm . 

Keys and contents are descr ibed by the datum typedef .  A 
datum spec ifies  a str ing of ds i ze bytes pointed to by dptr . 
Arb itrary binary data , as we ll as normal ASCI I  str ing s ,  are 
allowed . The data base is stored in two file s .  One f i le is 
a direc tory contain ing a bit  map and has ' . dir ' as its  suf
f ix .  The second file conta ins all data and has ' . pag ' a s  
its  suff ix .  

Before a 
dbminit . 
file . pag 
creating 

database can be accessed , i t  must  be opened by 
At the time of th is c all , the files  fi le . dir and 

must  exist .  (An empty database is  cre ated by 
zero-leng th ' . d ir ' and ' . pag ' f i les . ) 

Once  open , the data stored under a key is accessed by fetch 
and data is plac ed under  a key by store . A key ( and its 
assoc iated contents)  is dele ted by delete . A linear pass 
through all keys in a database may be made , in an 
{ apparen tly) random orde r , by use of f i r stkey and nextkey. 
Fi rstkey will re turn  the fir st key in the da tabase . With 
any key nextkey wi ll return the next key in the database . 
Th is code will traverse the data base : 
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for ( key=f i r stkey ( ) J key . dptr ! =NULL J key=nextkey ( key ) ) 

DIAGNOSTICS 
All func tions that return an int ind icate error s  with nega
t ive values . A zero return ind icates ok . Rout ines that 
return a datum ind ic ate error s  with a null ( 0 )  dptr . 

NOTES 
The ' . pag ' f i le will contain holes so that its  apparen t s iz e  
is  about four times i t s  ac tu al conten t .  Older  XEN IX systems 
may cre ate real f i le blocks for these holes when touched . 
These files  cannot be copied by normal  means ( cp ,  cat , tp , 
tar ,  ar )  without fi lling in the holes .  

Dptr pointe r s  returned by these subrou t ines point in to 
static storage that is changed by subsequen t c alls . 

The sum of the s izes  of a key/conten t pair must  no t exceed 
the in ternal block s ize  (cur ren tly 5 1 2  bytes ) . Moreover all 
key/content pair s that hash together must fit  on a s ingle 
block . Store will return an error in the even t that a disk 
block f i lls w1th inseparable data . 

Delete does  not phys ic ally reclaim f i le space ,  although it  
does make it avai lable for reuse . 

The order of keys presented by f i rstkey and nextkey depends 
on a hash ing function,  not on anyth ing inte rest ing . 
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NAME 
defopen , defread - read de fault entr ies  

SYNTAX 
int defopen ( f ilename) 
char *fi lename , 

char *defread (pattern) 
char *pattern , 

DESCRIPTION 
Defopen and defread are a pair of rou t ines des igned to allow 
easy access to default definit ion file s .  XENIX is normally 
distr ibuted in b inary form ; the use of default files  allows 
OEMS or s ite admin istrator s to customi ze  utili ty defaults 
without hav ing the source code . A program f irst calls 
defopen with the pathname of a fi le conta ining the de fau lt 
entr ies . Defopen returns a 0 if it is successful in open ing 
the file , it returns the fopen fa i lure code (er rno )  if  the 
open fai ls . The program then calls defread with a characte r 
str ing ,  pattern . Defread reads the prev iously opened file 
from the beg inning unti l  it  encounte r s  a line beg inning with 
patter n .  Defread then returns a pointe r  to the fir st charac
ter in the l1ne afte r the initial pattern charac te r s .  When 
all items of inte rest have been extrac ted from the opened 
file the prog ram may call defopen with the name of another  
file to be searched , or  it  may call defopen with NULL , wh ich 
closes the default file without opening another . 

FILES 
The XENIX convention is for a system program xyz to store 
its defaults ( if any )  in f ile /etc/default/xyz 

DIAGNOSTICS 
Defopen returns non-zero if the open fa i ls . The return 
value is the errno value set by fopen ( 3S ) . Defread returns 
NULL if a default file is not open , if the ind icated pattern  
could not be  found , or  if it encounte r s  any line in  the file 
greate r  than the max imum leng th of 128  charac te r s .  

1 
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RAKE 
ecv t ,  fcv t ,  gcvt - output conver s ion 

SYN'.rAX 
char * ecvt (value , ndig i t ,  decpt , s ign) 
double value , 
int ndig it , *decpt , *s ign 7 

char *fcvt (value , ndig i t ,  decpt , sign) 
double value , 
int ndig i t ,  *decpt , *sign , 

char *gcvt (value , ndig i t , buf) 
double value , 
char *buf 7 

DESCRIP'l'IOR 
Ecvt converts the value to a null-terminated str ing of ndi
git ASC I I  d ig its and returns a pointe r  there to . The pos i
tion of the dec imal point relative to the beg inning of the 
str ing is stored ind irec tly through decpt ( neg ative means to 
the le ft of the returned dig its ) . I f  the s ign  of the result 
is negative , the word pointed to by s ign is non-zero, other
wise it is zero . The low-order dig it is rounded . 

Fcvt is identical to ecvt , except that the cor rec t dig it  has 
been rounded for For tran F-format ou tput of the number of 
dig its spec if ied by ndigits . 

Gcvt converts the value to a n�ll-terminated ASC I I  s tr ing in 
buf and returns a pointe r to buf . I t  attempts to produce 
ndigit s ignificant dig its in For tran F format if  poss ible , 
otherwise E format ,  ready for pr inting . Tra i ling zeros may 
be suppressed . 

SEE ALSO 
pr intf ( 3 )  

NOTES 
The return values point to stat ic data whose conten t  is  
overwr itten by each call . 
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NAME 
end , etext ,  edata - last locations in program 

SYNTAX 
extern end J 
extern etext J 
extern edata J 

DESCRIP!'ION 
These names refer ne ither to rou tines nor to locations with 
interest ing contents . The address of etext is the fir st 
address above the prog ram text ,  edata above the init iali zed 
data reg ion , and end above the uninit ialized data reg ion .  

For non-f ixed stack mach ines , when execution beg ins , the 
prog ram break coinc ides with end , but many func t ions reset 
the prog ram break , among them the routines of br k ( 2 ) , mal
loc ( 3 ) , standard input/output ( stdio ( 3 ) ) ,  the profile (-p) 
option of cc ( l ) , etc .  The current value of the prog ram 
break is reli ably returned by ' sbrk ( O )  • ,  see br k ( 2 ) . 

SEE ALSO 
brk ( 2 ) , malloc ( 3 )  
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exp, log , loglO , pow , sqrt  - exponentia1 ,  logar ithm , powe r ,  
square root  

SYIWAX 
l include <math . h> 

double exp ( x) 
double Z J  

double log (X) 
double X 7  

double loglO (x) 
double X J  

double pow (x ,  y) 
double x ,  YJ 

double sqr t '(x) 
double X J  

DESCRIPJ.'IOR 
Exp returns the exponential function of x .  

Log retu rns the natural logar ithm of X 7  loglO returns the 
base 10 logar ithm. 

Pow retu rns x to the � powe r . 

Sqrt returns the square root  of x .  

SEE ALSO 
hypot ( 3 ) , s inh ( 3 ) , intro ( 2 )  

DIAGNOSTICS 
Exp and � return a huge value when the cor rec t value would 
over flow 1 errno is set to ERANGE . Pow returns 0 and sets 
errno to EDOM when the second argument is neg ative and non
integ ral and when both arguments are 0 .  

Log returns 0 when � is zero or negative 1 er rno is set to 
EDOM . 

Sqr t returns 0 when x is negative 1 errno is set to EDOM . 
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NAME 
fclose , fflush - close or flush a stream 

SYNTAX 
t include <stdio. h> 

fclose ( stream) 
FILE *stream J  

fflush ( stream) 
FILE *stream ,  

DESCRIP!'ION 
Fclose cau ses any buffers  for the named stream to be emp
t1ed , and the file to be closed . Buffer s  allocated by the 
standard input/ou tput system are freed . 

Fclose is per formed au tomatically upon calling exit ( 2 ) . 

Fflush cau ses any buffered data for the named ou tput 
to be wr itten to that file . The stream rema ins open . 

SEE ALSO 
close ( 2 ) , fopen { 3 ) , setbuf { 3 )  

DIAGNOS'l'ICS 

stream 

These rou tines return EOF i f  stream is not assoc iated with 
an output file , or if  buffered data cannot be transfe rred to 
that file . 
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NAME 
feof , ferrer , clearerr , fi leno - stream status inquir ies 

SYR'l'AX 
l include <stdio . h> 

feof ( stream) 
FILE *stream 1  

ferror ( s tream) 
FILE *stream 

clearer r ( stream) 
FILE *stream 

fileno ( stream) 
FILE *stream 1 

DESCRIPTION 
Feof re turns non-zero if end of f ile is read on the named 
TITPUt s tream , otherw ise z ero.  

Fer rer returns non-zero when an error has occurred read ing 
or wr 1t ing the named stream ,  otherwise z ero . Unless cleared 
by clearerr , the error ind ication lasts until  the stream is 
closed . 

Clrerr resets the error ind icat ion on the named stream .  

Fileno returns the integer file descr iptor assoc iated with 
the stream , see open ( 2 ) . 

These functions are implemented as macros : they cannot be 
redec lared . 

SEE ALSO 
fopen ( 3 ) , open ( 2 )  
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NAME 
fabs , floor , ce il - absolute value , floor , ceiling functions 

SYNTAX 
f include <math . h> 

double floor (x) 
double x 1  

double ce il (x) 
double x 1  

double fabs ( x) 
double (X) 1 

DESCRIPTION 
Fabs returns the absolute value 1 � 1 .  
Floor returns the largest integer not greate r  than x .  

Ceil  returns the smallest integer not less than x .  

SEE ALSO 
abs ( 3 )  

1 



FOPEN ( 3 S )  FOPEN ( 3 S )  

KAME 
fopen , £reopen , fdopen - open a stream 

SYNTAX 
l include <stdio . h> 

FILE *fopen ( f ilename , type ) 
char *fi lename , *type 7 

FILE *freopen ( filename , type , stream) 
char *fi lename , *type 7 
FILE *stream 7  

FILE *fdopen ( fildes , type) 
char *type , 

DESCRIPTION 
Fopen opens the file named by f ilename and assoc iate s a 
stream with it . Fopen returns a po1nte r  to be used to iden
tify the stream in subsequent operations . 

� is a characte r str ing hav ing one of the following 
values : 

" r "  open for read ing 

"w" cre ate for wr it ing 

"a "  append : open for wr iting at end of f ile , or create for 
wr iting 

Freopen substitutes the named file in place of 
stream .  I t  returns the or ig inal value of stream .  
g1nal stream i s  closed . 

Freopen is typically used to attach the preopened 
names , stdin , stdout , stder r ,  to spec ified file s .  

the open 
The or i-

constant 

Fdopen assoc iates a stream with a file descr iptor obta ined 
from open , dup ,  creat , or � { 2 ) . The � of the stream 
must agree with the mode of the open file .  

SEE ALSO 
open { 2 ) , fclose { 3 )  

DIAGNOSTICS 

NOTES 

Fopen and freopen return the pointe r NULL i f  f ilename canno t 
be accessed . 

Fdopen is not por table to systems other than XENIX . Fdopen 
does not wor k proper ly with file descr iptor s 0 ,  1 ,  and 2 
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(stdin , stdout , and stder r ,  respec tively) . 
instead . 
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Use freopen 
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NAME 
fread , fwr ite - buffered binary input/output 

SYNTAX 
l include <stdio . h> 

fread (ptr , s i zeof ( *ptr ) , nitems , stream) 
FILE *stream7 

fwr i te (ptr , s izeof ( *ptr ) , nitems , stream) 
FILE *stream 7  

DESCRIPTION 
Fread reads , into a block beg inn ing at �, . nitems of data 
of the type of *� from the named input stream .  It returns 
the number of items actually read . 

Fwr i te appends at most ni tems of data of the 
beg inn ing at � to the named output str eam .  
number o f  items actually wr itten . 

SEE ALSO 

type of *� 
It  returns the 

read ( 2 ) , wr ite ( 2 ) , fopen ( 3 ) , getc ( 3 ) , putc ( 3 ) , gets ( 3 ) , 
puts ( 3 ) , pr intf ( 3 ) , scanf ( 3 )  

DIAGNOSTICS 
Fread and fwr ite return 0 upon end of f ile or error . 
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NAME 
frexp, ldexp, mod f - split  into mantissa and exponent 

SYNTAX 
double frexp (value , eptr ) 
double  value ; 
int *eptr 7 

double  ldexp (value , exp) 
double value , 

double modf (value , iptr ) 
double value , * iptr 7 

DESCRIPTION 
Frexp returns the mantissa of a double value as a double 
quantity,  x, of magnitude less than 1 and stores an integer 
n such that-value = x*2**n ind irectly through eptr . 

Ldexp returns the quantity value *2**exp. 

Modf returns the pos it ive fractional par t of value and 
stores the integer par t ind irec tly through iptr . 
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fseek , ftell , rewind - repos it ion a stream 

SYN'.rAX 
l include <stdio . h> 

fseek (stream ,  offset ,  ptrname) 
FILE *stream J  
long offset J  

long ftell ( stream) 
FILE *stream J  

rewind ( stream) 

DESCRIP'fiON 

FSEEK ( 3 S )  

Fsee k sets the pos ition of the next input or output opera
t1on on the stream . The new pos ition is at the s igned dis
tance offset bytes from the beg inning , the cur rent pos it ion , 
or the end of the file ,  accord ing as ptrname has the value 
0 ,  1 ,  or 2 .  

Fseek undoes any effects of ungetc ( 3 ) . 

Ftell returns the current value of the offset relative to 
the beg inning of the file assoc iated with the named stream . 
It  is measured in bytes on XENIX ; on some other systems it  
is a mag ic cookie , and the only foolproof way to obtain an 
offset for fsee k .  

Rewind ( stream) is equivalent to fsee k ( stream ,  OL , Q) . 
SEE ALSO 

lseek ( 2 ) , fopen ( 3 )  

DIAGNOSTICS 
Fseek returns -1 for improper seek s .  
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NAME 
getc , getchar , fgetc , getw - get  charac te r or word from 
stream 

SYNTAX 
t include <stdio. h> 

int getc ( stream) 
FILE *stream 7  

int getchar ( )  

int fgetc ( stream) 
FILE *stream 1 

int getw ( stream) 
FILE *stream 1 

DESCRIPTION 
Getc returns the next charac te r from the named input stream . 

Getchar ( )  is iden tical to getc ( std in) . 

Fgetc behaves li ke  getc , but is  a genu ine function , not a 
mac r o ;  i t  therefor e ,  may be used as an argumen t .  Also , 
fgetc runs mor e  slowly than getc  s ince a function is  c alled , 
but fgetc has the advantage of tak ing le ss spac e per invoc a
t ion,  s ince it need not be repeatedly expanded in the text .  

Getw retu rns the next word from the named input stream . It  
retu rns the constant EOF upon end of f ile or error , but 
s ince that is a good in teger value ,  feof and fer ror ( 3 )  
should be used to check the success of getw . Getw assume s 
no spec ial alignmen t in the fi le .  

SEE ALSO 
fopen ( 3 ) , putc ( 3 ) , gets ( 3 ) , sc anf ( 3 ) , fread ( 3 ) , ungetc ( 3 )  

DIAGNOSTICS 

NOTES 

These functions re turn the in teger constant EOF a t  end of 
f i le or upon read error . 

A s top with me ssag e ,  ' Reading bad file ' , me ans an attempt 
has been made to re ad from a stream that has no t been opened 
for re ading by fopen . 

The end-of-f i le return from getchar is incompatible with 
that in UN IX edit ions 1- 6 .  

Bec ause it  is implemented as a macro ,  getc tre ats a stream 
argumen t with s ide effec ts incor rec tly .  In particula r ,  

1 
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' ge tc ( * f++ ) ; '  doesn ' t  wor k sens ibly . 
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NAME 
getenv - value for env ironment name 

SYNTAX 
char *ge tenv { name) 
char *name 1 

DESCRIPTION 
Getenv searches the env ironment li s t  ( see envi ron ( 5 ) ) for a 
str ing of the form name=value and returns value if such a 
str ing is present ,  otherwise 0 (NULL) . 

SEE ALSO 
env iron ( 5 ) , exec ( 2 )  

1 
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getgren t ,  getgrg id , getgrnam , setgren t ,  endg rent - get group 
file entry 

SYN'rAX 
t include <grp. h> 

struct group *getgrent ( ) J 

struct group *getgrgid (gid) int g id 1  

struct group *getgrnam ( name) char *name 1 

int setgrent ( ) J 

int endgrent ( )  1 

DESCRIP'riON 
Getgrent , getgrgid and getgrnam each return pointe r s  to an 
obj ec t  with the following structure conta in ing the broken
out fields of a line in the group file . 

struct 

} ; 

group 
char 
char 
int 
char 

{ /* see getgrent ( 3 )  */ 
*gr name ; 
*gr-passwd ; 
gr gid ; 
**gr_mem ; 

The member s of th is structure are : 

g r  name 
- The name of the group . 

gr_passwd 
The encrypted password of the group . 

gr  g id 
- The numer ical group-ID . 

gr  mem 
- Null-terminated vec tor of pointe r s  to the ind iv idual 

member names . 

Getgrent s imply reads the next line wh ile getgrgid and get
grnam search until  a match ing gfd or name is found ( or until  
EOF is  encounte red) . Each rout1ne picks  up where the other s 
leave off so success ive calls may be used to search the 
entire f ile . 

A call to setgrent has the effec t of rewind ing the group 
file to allow repeated searches . Endgrent may be called to 
close the group file when process ing is complete . 

1 
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FrLBS 
/etc/g roup 

SEE ALSO 
getlog in ( 3 ) 7 getpwent ( 3 ) , group { 5 )  

DIAGNOSTICS 
A null pointe r ( 0 )  is returned on EOF or error . 

NO'.rES 

GETGRENT ( 3 )  

All information is conta ined in a static area so it must  be 
copied if it is to be saved . 
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RAMB 
getlog in - get log in name 

SYRTAX 
char *getlog in ( ) J 

DESCRIPTION 
Getlogin returns a pointe r to the log in name as found in  
jetc/utmp. It  may be used in conj unction with getpwnam to 
locate the cor rec t  password file entry when the same user id 
is shared by several log in name s .  

I f  getlogin is called with in a process that is not attached 
to a typewr ite r , it  returns NULL . The cor rec t proc edure  for 
dete rmining the . log in name is to fi r st call getlogin and if 
it fa ils , to call getpwuid . 

FILES 
/e tc/utmp 

SEE ALSO 
getpwent ( 3 ) , getg rent ( 3 ) , utmp ( S )  

DIAGNOSTICS 

NOTES 

Returns NULL ( 0 )  if  name not found . 

The return values point to static data whose content is 
overwr itten by each call . 
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NAME 
getpass - read a password 

SYNTAX 
char *getpass (prompt) 
char *promp t 1  

DESCRIP'l'ION 
Getpass reads a password from the file /dev/!!Y, or if  that 
cannot be opened , from the standard input , afte r prompt ing 
with the null-terminated str ing prompt and disabling echo
ing . A pointe r is returned to a null-te rminated str ing of 
at most 8 charac te r s . 

FILES 
/dev/tty 

SEE ALSO 
crypt ( 3 )  

NOTES 
The return value points to static data whose content is 
overwr itten by each call . 
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NAME 
getpw - get  name from UID 

S!NTAX 
getpw ( u id , buf) 
char *buf 1 

DESCRIPJ.'ION 

GETPW ( 3 )  

Getpw searches the password file for the ( nume r ical)  uid , 
and fills in buf with the cor re spond ing line ; i t  returns 
non-zero if uid could not be found . The line is null
terminated . 

FILES 
/etc/passwd 

SEE ALSO 
getpwen t ( 3 ) , passwd ( S )  

DIAGNOSTICS 
Non-z ero return on error , otherwise 0 .  
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getpwent ,  getpwu id , getpwnam , se tpwent ,  endpwent - get pass
word file entry 

SYNTAX 
t include <pwd . h> 

struct passwd *getpwent ( )  1 

struct passwd *getpwu id (uid) int uid 1  

struct passwd *getpwnam ( name) char *name 1 

int setpwent ( )  1 

int endpwent ( )  1 

DESCRIP"l"ION 
Getpwent , getpwuid and getpwnam each return a pointe r to an 
obj ec t  with the following str ucture conta in ing the broken
out fields of a line in the password file .  

struc t passwd { /* see getpwen t ( 3 }  *I 
char *pw_name 1 
char *pw_passwd 1 
int pw_uid 7 
int pw_g id f 
int pw_quota 7 
char *pw_comment 1  
char *pw_gecos 1 
char *pw_dir 7 
char *pw_shell J 

} 1 
The fields EW guota and }2W comment are unu sed 1 the other s 
have mean ing s descr ibed in 12asswd ( S } . 

Get12went reads the next line ( open ing the file if nec es
sary } 1 set12went rewinds the file 7 end12went closes it . 

Get12wuid and get12wnam search from the beg inning unti l  a 
match ing uid or name is found (or until  EOF is  encounte red} . 

FI:LES 
/e tc/passwd 

SEE ALSO 
getlog in ( 3 } , getgrent ( 3 } , passwd ( 5 }  

DIAGNOSTICS 
Null pointe r ( 0 )  returned on EOF or error . 
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HO'l'ES 
All information is conta ined in a static area so it  must  be 
copied if it is to be saved . 
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NAME 
gets , fgets - get a str ing from a stream 

SYNTAX 
t include <stdio . h> 

char *gets ( s )  
char *s 7 

char *fgets ( s ,  n ,  stream} 
char *s 7 
FILE *stream J  

DESCRIP'l'ION 
Gets reads a str ing into s from the standard input stream 
stdln .  The str ing is terminated by a newline characte r , 
wh ich is replaced in s by a null characte r . Gets returns 
its argument.  -

Fgets reads n-1 charac te r s , or  up to a newli ne charac te r , 
wh ichever comes fir st , from the stream into the str ing s .  
The last character read into s is followed by a null charac
ter . Fgets returns its f i r st-argument.  

SEE ALSO 
puts ( 3 ) ,  getc ( 3 ) , scanf ( 3 ) , fread ( 3 ) , ferror ( 3 )  

DIAGNOSTICS 

NOTES 

Gets and fgets return the constant pointe r NULL upon end of 
file or error . 

Gets deletes a newline , fgets keeps i t ,  all in the name of 
backward compatibility .  
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lfAMB 
hypot , cabs - eucli dean dis tanc e 

SYR'.rAX 
l include <math . h> 

double hypot (x ,  
double x ,  YJ  
double cabs ( z} 
struct { double 

DESCRIP'riOR 
Hypot and cabs 

y} 

x ,  YJ } 

return 

sqr t ( x*x  

Z J 

+ y*y) , 

tak ing precau tions against unwa rranted overflows . 

SEE ALSO 
exp ( 3 )  for sqr t 
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NAME 
j O , j l , jn , yO , yl , yn - bessel func tions 

SYNTAX 
l include <math . h> 

double j O (x) 
doable x ;  

double j l  (x) 
double x :  

doable j n ( n ,  x) : 
double x ;  

double yO {x) 
doable x :  

doable yl ( x) 
double x :  

double yn ( n ,  X) 
double x :  

DESCRIPJ.'ION 
These func tions calculate Besse l functions of the fir st and 
second k inds for real arguments and integer order s .  

DIAGNOSTICS 
Negative arguments cau se yQ, Y!, and � to return a huge 
negat ive value and set er rno to EDOM . 
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NAME 
13 to l ,  ltol3 - convert between 3-byte integer s and long 
integers  

SYNTAX 
1 3 tol ( lp ,  cp , n )  
long *lp J  
char *cp J 

ltol3 (cp ,  lp , n )  
char *CP J 
long *lp J  

DESCRIPTION 
L3tol converts . a  list  of n three-byte integers  pack ed into a 
character str ing pointed to by £E into a lis t of long 
integers  pointed to by 1£· 

Ltol3 per forms the rever se conver sion from long intege r s  
(!£) to three-byte integers  (££) . 

These func tions are use ful for fi le-system ma intenance 1 disk  
addresses are three bytes long . 

SEE ALSO 
filsys ( S )  
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NAME 
malloc , free , realloc , calloc - ma in memory allocator 

SYNTAX 
char *malloc ( s i ze)  
uns igned s i ze 1 

free (ptr ) 
char *ptr J 

char *realloc (ptr , s i ze )  
char *ptr ; 
uns igned s i ze J  

char *calloc (nelem , els ize)  
uns igned nelem,  els ize ;  

DESCRIPTION 
Malloc and free prov ide a s imple general-purpose memory 
allocat ion package .  Malloc returns a pointe r  to a block of 
at least s i ze bytes beg inning on a word boundary . 

The argument to free is a po inte r  to a block previously 
allocated by maiiOc :  th is space is made available for 
further allocation , but its contents are left und is turbed . 

Needless to say ,  grave disorder will result if  the space 
ass igned by malloc is overrun or if  some random number is 
handed to free . 

Malloc allocates the fir st big enough contiguous reach of 
free space found in a circular search from the last block 
allocated or freed , coalesc ing adj acent free blocks as it  
searches . It  calls sbr k  ( see break ( 2 ) ) to get more memory 
from the system when there is no su itable space already 
free . 

Realloc changes the s iz e  of the block pointed to by � to 
s i ze bytes and returns a pointe r to the (poss ibly moved)  
block . The contents will be unchanged up to the lesser of 
the new and old s izes . 

Realloc also wor ks  if � points to a block freed s ince the 
last  call of malloc , realloc or calloc : thus sequences of 
free , malloc and realloc can exploit  the search str a tegy of 
maiioc to do storage  compact ion . 

Calloc allocates space for an array of nelem elements of 
s iz e  els i ze .  The space is in itialized to zeros . 

Each of the allocation routines returns a pointe r to space 
suitably aligned ( afte r  poss ible pointe r  coe rc ion) for 

1 
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storage of any type of obj ec t .  

DIAGROS'l'ICS 
Malloc , realloc and calloc return a null pointe r ( 0 )  if 
there is no avai lable memory or if the arena has been 
detec tably cor rup ted by stor ing outs ide the bounds of a 
block . Malloc may be recompiled to chec k t�e arena very 
str ingently on every transaction � see the source code . 

NOTES 
When realloc returns 0 ,  the block pointed to by E!£ may be 
destroyed . 
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NAME 
mk temp - make  a unique file name 

SYNTAX 
char *mktemp ( template ) 
char *template J 

DESCRIPfiON 

MKTEMP ( 3 )  

Mktemp replaces template with a unique f i le name , and 
returns the address of the template . The template should 
look l ike  a file  name with six tra iling X ' s ,  wh ich will be 
replaced with a le tte r and the cur rent process id . 

SEE ALSO 
getpid ( 2 )  

NOTES 
It  is poss ible to run out of lette r s .  

1 
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mon itor - prepare execution profi le 

SYR'rAX 
monitor ( lowpc , highpc , buffer , bufs i ze ,  nfunc) 
int ( *lowpc) ( ) , ( *highpc) ( ) � 
shor t buffer [ ] �  

DESCRIPriON 

FILES 

Monitor is an inte r face to prof il ( 2 ) . Lowpc and highpc are 
the addresses of two func tions ; buffer is the address of a 
( user supplied) array of bufs i ze shor t integer s .  Moni tor 
arranges  to record a histog ram of per iod ically sampled 
values of the prog ram counter , and of counts of calls of 
certa in functions , in the buffer . The lowe st address sam
pled is that of lowpc and the highest is just  below highpc . 
For the results to be s ignificant ,  espec ially where there 
are small , heav i ly used routines , it  is suggested that the 
buffer  be no more than a few times smalle r than the range of 
locations sampled . 

To profi le the entire  program ,  it is suffic ient to use 

exte rn etext ( ) ; 
. . . 

mon itor ( ( int) 2 ,  etext , buf ,  bufs ize , nfunc ) ; 

Etext lies  just  above all the program text ,  see end ( 3 ) . 

To stop execution monitor ing and wr ite the results on the 
file mon . out ,  use 

monitor ( O ) ; 

then prof ( l )  can be used to examine the result s .  

mon . out  

SEE ALSO 

NO'l'ES 

prof ( l ) , profi l ( 2 )  

The prof ( l )  program may require the buffer s i z e  to be equal 
to or smalle r than the program size . 

1 
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RAME 
itom , madd , msub , mult , mdiv , min , mout ,  pow , gcd , rpow 
mult iple prec is ion integer ar ithmetic 

SYNTAX 
typedef struct { int len 1 shor t *val 1 } mint 1 

madd ( a ,  b ,  c )  
msub ( a ,  b ,  c)  
mult ( a ,  b ,  c )  
mdiv ( a ,  b ,  q ,  r)  
min ( a) 
mout ( a) 
pow ( a ,  b ,  m ,  c)  
gcd ( a ,  b ,  c )  
rpow (a,  b ,  c)  
msqr t ( a ,  b ,  r )  
mint * a ,  *b , *c , *m , *q , *r 1 

sdiv ( a ,  n ,  q ,  r )  
mint *a , *q1 
shor t *r 1 

mint *itom (n)  

DESCRIP'l'ION 
These routines per form ar ithmetic on in teger s of arbitrary 
leng th . The integers  are stored us ing the defined type 
mint . Pointe r s  to a mint should be init iali zed us ing the 
function i tom , wh ich sets the initial value to n .  Afte r 
that space-rs-managed au tomatically by the routines� 

madd , msub,  mult , ass ign to the i r  th ird arguments the sum , 
differenc e ,  and product , respectively , of their  fir st two 
arguments . mdiv ass igns the quotient and remainder , respec
tively , to its th i rd and fourth arguments . sdi v  is l ike  
mdiv  except that the div isor is an  ord inary integer . msqrt 
produces the square root  and remainder of its f i r st argu
ment .  rpow calculates  a ra ised to the powe r b ,  wh ile pow 
calculates th is reduced modu lo m .  min andmout do dec imal 
input and output . 

The functions ane obta ined with the loader option -lmp. 

DIAGNOSTICS 
Illegal operations and running out of memory produce mes
sages and core images . 
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RAMB 
nlist  - get entr ies from name lis t  

SYNTAX 
l include <a . out . h> 
nlist ( fi lename , nl) 
char *filename J 
struct nlist nl [ ] J  

DESCRIPTION 
Nli s t  examines the name list in the given executable 
output file and select ively extracts a list  of values . 
"nl"  cons ists . of an array of "nli s t "  structures 
conta in ing names , types ,  and values . The list is  
terminated with a null name . Each name is  looked 
up in the name list of the file . I f  the name is 
found , the type and value of the name are inser ted 
into the next two fields . If  the name is not found , 
both entr ies are set to zero.  Nlist  examines the name 

list in the given exec utable output f i le and select ively 
extracts  a list  of values . The name lis t  struc ture nl con
s ists of an ar r ay of nlist struc tures conta ining-names ,  
types and values . The lis t  is terminated with a null name . 
Each name is looked up in the name lis t of the file . I f  the 
name is found , the type and value of the name are inserted 
into the next  two fields . If  the name is not found , both 
entr ies are set to zero . See a . out ( S )  for a discuss ion of 
the nli s t  structure . -

---

The two understood formats are ' x . out ' and ' a . out ' . 

If  two or more symbols happen to match the name g iven to 
nli st , then the type and value used will be those of the 
last symbol found . 

SEE ALSO 
a . ou t ( S )  

DIAGNOSTICS 
Nl ist  returns -1 and sets all type entr ies to zero i f  the 
file cannot be read , is not an obj ec t  file , or conta ins an 
invalid name lis t .  I f  the value in the namelist  cannot fit  
in  an  integer field ,  then the type and value are set  to zero 
and -1 is returned afte r completion of the name lis t search . 
Otherwise , nli s t  returns z ero.  A return value of zero does 
not ind ic ate whether or not any or all of the given symbols 
were found . Otherwise , nlist  returns zero.  

1 
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NAME 
per ror , sys_err lis t ,  sys_nerr - system error messages 

SYNTAX 
per ror ( s) 
char *S J 

int sys nerr J 
char *sys_errlist ( ] J 

DESCRJ:PfiON 
Per ror produces a shor t error message  on the standard error 
f ile descr ibing the last error encounte red dur ing a call to 
the system from a C program .  Fir st the argument str ing s is 
pr inted , then a colon , then the message  and a new-line . 
Most use fully , the argument str ing is the name of the pro
gram wh ich incur red the error . The error number is taken 
from the external var iable errno ( see intro ( 2 ) ) ,  wh ich is 
set when error s occur but not cleared when non-erroneous 
calls are made . 

To s impli fy var iant formatt ing of messages , the vec tor of 
message  str ings  sys errlist is provided ; errno can be used 
as an index in this table to get the messag e  str ing without 
the newline . Sys ner r  is the number of messages prov ided 
for in the table ; it should be checked bec au se new error 
codes may be added to the system before they are added to 
the table . 

SEE ALSO 
intro ( 2 )  

1 
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plot : openpl e t  al . - graph ics inte r face 

SYNTAX 
openpl ( ) 

erase ( ) 

label ( s )  char s [  

line (xl , yl , x2 , 

circle ( x ,  y ,  r )  

arc (x,  y ,  xO , yO , 

move ( x ,  y) 

cont ( x ,  y) 

point ( x ,  y) 

] J 

y2 ) 

xl , yl) 

linemod ( s )  char s [  ] J  

space (xO ,  yO , xl , yl) 

closepl ( ) 

DESCRIPTION 
These subroutines generate graph ic output in a relatively 
dev ice-i ndependent manner .  See plot ( 5 )  for a descr iption of 
their  effec t .  Openpl must be used before any of the other s 
to open the dev ice for wr iting .  Closepl flushes the output.  

Str ing arguments to label and l inemod are null-te rminated ,  
and do not conta in newlines . 

Var ious flavor s of these func t ions exist  for different out
put dev ices . They are obta ined by the following ld ( l )  
options : 

-lplot 

-1300 
-1300s 
-1450 
-14014 

SEE ALSO 

dev ice-independent graphics stream on standard 
put for plot ( l )  f i lte r s  
GSI 300  terminal 
GSI 300S  te rminal 
DASI 450  terminal 
Tek tronix 4 0 14 te rminal 

plot ( 5 ) , plot ( l ) , graph ( l )  

1 
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NAME 
popen , pclose - init iate I/O to/from a proc ess 

SYNTAX 
t include <std io . h> 

FILE *popen ( command , type) 
char *command , *type 1 

pclose ( s tream)  
FILE *stream J  

DESCRIP'l'ION 
The arguments to popen are pointe r s  to null-te rminated 
str ings conta in ing respec tively a shell command line and an 
I/O mod e ,  either " r "  for reading or "w" for wr it ing . It  
creates a pipe between the calling process and the command 
to be executed . The value returned is a stream pointe r  that 
can be used ( as appropr iate )  to wr ite to the standard input 
of the command or read from its standard output . 

A stream opened by popen should be closed by pclose , wh ich 
wa its for the assoc iated process to terminate and returns 
the exit  status of the command . 

Bec au se open files are shared , a type " r "  command may be 
used as an input filter , and a type "w " as an output filter . 

SEE ALSO 
pipe ( 2 ) , fopen ( 3 ) , fclose ( 3 ) , system ( 3 ) , wa it ( 2 )  

DIAGNOSTICS 

NOTES 

Popen returns a null pointe r if  fi les or processes cannot be 
created , or the Shell cannot be accessed . 

Pclose returns -1 if stream is not assoc iated with a 
'popened ' command . 

Buffered read ing before open ing an input fi lter may leave 
the standard input of that fi lter mispos it ioned . Simi lar  
problems with an output fi lter may be forestalled by care ful 
buffer flush ing , e . g .  with fflush , see fclose ( 3 ) . 

1 
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pr intf , fpr intf , spr intf - formatted output conver s ion 

SYR'l'AX 
l include <stdio . h> 

pr intf ( format [ ,  arg ] • • • ) 
char *format J 

fpr intf ( stream, format [ ,  arg ] • • •  ) 
FILE *streamJ 
char *format J 

spr intf ( s ,  format [ ,  arg ] • • • ) 
char *s , *format J 

DE8CRIP'l'ION 
Pr intf plac es ou tput on the standard output stream stdout . 
Fpr intf plac es ou tput on the named output stream .  
8pr intf plac es ' output ' in the str ing �' followed by the 
charac ter ' \0 • • 

Each of these funct ions converts , formats , and pr ints its 
argumen ts after  the format str ing under  control of  the for 
mat str ing argument .  The format argumen t i s  a cha rac te r 
str ing which conta ins two types of objec ts : plain charac
ter s ,  wh ich are s imply copied to the output stream ,  and 
conver s ion spec ifications , each of wh ich causes  conversion 
and pr inting of the next success ive !£[ pr intf . 

Each conver s ion spec ification is introduc ed by the charac te r 
\ .  Following the \ ,  there may be 

an opt ional minus s ign ' - ' wh ich spec ifies  left adj ust
ment  of  the converted value in  the ind ic ated field 1 

an optional dig it str ing spec i fy ing a f ield width 1 i f  
t h e  converted value has fewe r  charac te r s  than the field 
wid th it will be blank-padded on the le ft ( or r ight ,  if  
the le ft-adj ustmen t ind ic ator has been g iven )  to  make 
up the field width 1 if the field width beg ins with a 
zero , zero-padding will be done inste ad of blank
padd ing 1 

an opt ional pe r iod ' · '  wh ich serves to separa te the 
f ie ld width from the next dig it str ing 1 

an opt ional dig it  str ing spec ifying a prec�s �on wh ich 
spec ifies  the number of digits to appear afte r the 
dec imal point,  for e- and £-conver s ion,  or the max imum 
number of character s  to be pr inted from a str ing 1 

1 
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the charac ter 1 spec i fying that a following d ,  o ,  x ,  or 
u cor re sponds to a long integer � · (A capitali zed 
conver s ion code accomplishes the same thing . ) 

a charac te r  wh ich ind icate s the type of conver s ion to 
be applied .  

A field width or prec is ion may be ' * '  inste ad of a dig it 
str ing .  In th is case an integer arg supplies  the field 
width or prec is ion . 

The conver s ion charac te r s  and their meanings are 

dox The integer � is converted to dec imal , octal ,  or hex
adec imal  no tation re spec tively . 

f The float or double � is converted to dec imal no ta
t ion in the style ' [- ] ddd . ddd ' where the number of d ' s  
after the dec imal point is equal to the prec is ion 
spec ification for the arg umen t .  I f  the prec is ion is 
miss ing , 6 dig its are given ; i f  the prec is ion is expli
citly 0 ,  no dig its and no dec imal point are pr inted .  

e The floa t or double � is converted in the style 
• [ - ] d . ddde+dd ' where there is one dig it before the 
dec imal point and the . number after  is equal to the pre
cis ion spec ification for the argumen t ;  when the prec i
s ion is mis s ing , 6 dig its  are produc ed . 

g The float or double � is pr inted in s tyle d ,  in s tyle 
f ,  or in style e ,  wh ichever g ives full prec is ion in 
min imum spac e .  

c Th e charac te r � is pr inted . 
ignored . 

Null charac te r s  are 

s Arg is taken to be a str ing (charac te r pointe r )  and 
charac te r s  from the str ing are pr inted unti l  a null 
characte r or unti l  the number of charac te r s  ind ic ated 
by the prec 1s 1on spec ification is re ached ; however if  
the  prec is ion is  0 or miss ing all  charac te r s  up to a 
null are pr inted . 

u The uns igned integer  � is converted to dec imal and 
printed ( the  result wi ll be in the range 0 to 6 5 5 35 ) . 

% Pr int  a ' % ' ; no argumen t is converted . 

I n  no case does a non-ex isten t or small field 
truncation of a field ; padd ing takes plac e 
spec i fied field width exceeds the ac tual w id th .  
generated by pr intf a re pr inted by putc ( 3 ) . 
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Bxamples 
To pr int a date and time in the form 
10 : 0 2 ' , where weekday and month are 
terminated str ing s : 

PRINTF ( 3S )  

' Sunday , July 3 ,  
po inte r s  to null-

pr intf ( " % s ,  %s  %d , %0 2d : %0 2d" , weekday , month , day , 
hour , min) � 

To pr int pi  to 5 dec imals : 

pr intf ( "pi  = % . 5 f " , 4*atan ( l . O ) ) � 

SEE ALSO 
putc ( 3 ) , sc anf ( 3 ) , ecvt ( 3 )  

NOTES 
Ve ry wide fields ( > 1 28 characte r s) fa i l .  
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NAME 
putc , putchar , fputc , putw - put charac te r or word on a 
stream 

SYNTAX 
t include <stdio . h> 

putc ( c ,  stream) 
char C J  
FILE *stream ,  

putchar ( c )  

fputc ( c ,  stream) 
FILE *stream ,  

putw ( w ,  stream) 
FILE *stream ,  

DESCRIPTION 
Putc appends the charac te r c to the named output stream .  I t  
returns th e charac ter wr itten . 

Putchar ( c) is defined as putc (£, stdout ) . 

Fputc behaves li ke  putc , but is a g enuine function rather 
than a mac ro.  I t  may be used to save on obj ec t  text .  

Putw appends word ( i . e . int) w to the output stream .  It  
re turns the word wri tten . Putw neither assume s nor causes  
spec ial alignmen t in the file-. ---

The standard stream stdout is normally buffe red if  and only 
i f  the ou tput doe s not refer to a te rminal ; th is default may 
be changed by setbuf ( 3 ) . The standa rd stre am stderr  is  by 
default unbuffered uncond i t ionally , but use of freopen ( see 
fopen ( 3 ) ) wi ll cau se it to become buffered ; setbuf , again , 
wi ll set the state to whatever is des ired . When an output 
stream is unbuffe red information appear s on the dest ination 
f i le or te rminal as soon as wr itten , when it is buffered 
many charac ter s  are saved up and wr itten as a block . Fflush 
( see  fclose ( 3 ) ) may be used to force the block ou t early . 

SEE ALSO 
fopen ( 3 ) , fclose ( 3 ) , getc ( 3 ) , puts ( 3 ) , pr intf ( 3 ) , fread ( 3 )  

DIAGNOSTICS 
These functions re turn the constant EOF upon error . Since 
th is is a good integer , ferror ( 3 )  should be used to detec t 
putw error s .  

1 
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Bec ause it  i s  implemented a s  a macro ,  putc treats 
argument with s ide effec ts improperly .  In 
' putc ( c ,  *f++ ) J '  doesn ' t  wor k sens ibly .  
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RAMB 
puts , fputs - put a str ing on a stream 

SYNTAX 
l include <stdio . h> 

puts ( s ) 
char *s J 

fputs ( s ,  stream) 
char *s 1 
PILE *stream ,  

DESClUPTIOR 
Puts copies the null-terminated str ing s to the standard 
output stream stdout and appends a newline charac ter . 

Fputs copies the null-terminated str ing s to the named out
put stream .  

Nei ther routine copies the te rminal null characte r .  

SEE ALSO 
fopen ( 3 ) , gets ( 3 ) , putc ( 3 ) , pr intf ( 3 ) , ferror ( 3 )  
fread ( 3 )  for fwr i te 

Puts appends a newline , fputs does not ,  all in the name of 
backward compatibility .  

1 
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NAME 
qsor t - quicker sor t  

SYN'rAX 
qsor t { base , nel , width , compar ) 
char *base 1 
int { *compar ) { ) J  

DESCRIP"l'ION 
Qsort is  an implementation of the quicker-sor t algor ithm. 
The first  argument is a pointe r to the base of the data J the 
second is the number of elements , the third is the wid th of 
an element in bytes , the last is the name of the compar ison 
routine to be called with two arguments wh ich are pointe r s  
to the elemen.ts be ing compared . The routine must return an 
integer less than , equal to , or greate r  than 0 accord ing as 
the fir st argument is to be cons idered less than,  equal to , 
or greater than the second . 

SEE ALSO 
sor t ( l )  

1 
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RAKE 
r and ,  srand - random number generator 

SYNTAX 
srand ( seed) 
int seed 7 

rand ( ) 

DESCRIPTION 
Rand uses a mult iplicative congruential r andom number gen
erator with per iod 2A32  to return success ive pseudo-random 
number s  in the range  from 0 to ( 2 A l5 ) -l .  

The generator is reinit iali zed by calling s rand with 1 as 
argument .  It  can be set to a random sta r ting point by cal
ling s rand with whatever you like  as argument .  

1 
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RAMB 
sc an£ , fsc an f ,  sscanf - formatted input conver s ion 

SYNTAX 
l include <stdio . h> 

scan£ ( format [ , pointe r  ] • • • ) 
char *format 1 

fscanf ( stream, format [ , po inte r  
FILE *stream 1  
char *format 1 

sscanf ( s ,  format [ , pointe r  ] • • • ) 
char *s , *format 1 

DESCRIPTION 

) 

Scan£ reads from the standa rd input stream stdin .  Fscanf 
reads fr om the named input stream .  Sscanf reads from the 
charac te r str ing s .  Each function re ads charac te r s ,  inte r
pre ts them accord ing to a forma t ,  and stores the result s in 
its argumen ts . Each expec ts as argumen ts a control str ing 
format , descr ibed below, and a set of pointer argumen ts 
ind icating where the converted input should be s tored.  

The contr ol str ing usually conta ins conver s ion spec ifica
t ions , wh ich are used to direc t inte rpre tat ion of input 
sequences . The control str ing may conta in : 

1 .  Blank s ,  tabs or newlines , wh ich match optional wh ite 
spac e in the input . 

2 .  An ordinary charac te r ( no t  % )  wh ich must match the next  
charac te r  of the input stre am .  

3 .  Conver s ion spec ificat ions , cons is t ing of the charac te r 
% ,  an opt ional ass ignmen t suppress ing charac te r * ,  an 
opt ional nume r ical max imum field width , and a conver s ion 
charac te r .  

A conver s ion spec ificat ion directs the conver s ion of the 
next input field J the result is plac ed in the var iable 
poin ted to by the cor re spond ing argumen t ,  unless ass ignmen t 
suppress ion was ind ic ated by * ·  An input field is defined 
as a str ing of non-space charac te r s 1  i t  extends to the next 
inappropr iate charac te r or until  the field width , if spec i
fied ,  is exhau sted . 

The conver s ion charac te r ind icates the in te rpretation of the 
input field 7  the cor respond ing pointe r  argumen t must usually 
be of a restr icted type . The following conver s ion charac
te r s  are legal : 

1 
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a s ingle ' % '  is  expec ted in the input at th is point ;  no 
ass ignmen t is done . 

d a dec imal in teger  is expec ted ; the cor re spond ing argu
men t should be an in teger  po inte r .  

o an oc tal in teger is expec ted ; the cor re spond ing argumen t 
shou ld be a in teger po inte r .  

x a hexadec imal in teger i s  expec ted ;  the cor re spond ing 
argumen t should be an in teger pointe r .  

s a charac te r str ing is expec ted ; the cor re spond ing argu
men t should be a charac te r pointe r  poin ting to an array 
of charac te r s  large enoug h to accept the str ing and a 
te rminating ' \0 ' , wh ich will be added . Th e input field 
is terminated by a spac e charac te r or a newline .  

c a charac te r is  expec ted ; the cor re spond ing argumen t 
should be a charac te r pointe r .  The normal s k ip over 
space charac te r s  is suppre ssed in th is case ; to re ad th e 
next non-space charac te r ,  try ' %l s ' . I f  a field width 
is  g iven , the cor re spond ing argumen t should r e fe r  to a 
charac te r array , and the ind ic ated numbe r of charac te r s  
is  re ad .  

e , f  a floa ting point number  is expec ted ; the next field is 
conver ted accord ingly and stored through the cor re spond
ing argumen t ,  wh ich shou ld be a pointe r  to a float . The 
input format for floa ting point number s  is an optionally 
s igned str ing of digits  poss ibly conta ining a dec imal 
po int,  followed by an opt ional exponen t field cons is ting 
of an E or e followed by an optionally s igned in teger . 

[ ind icates a str ing no t to be delimi ted by spac e charac
ter s .  Th e le ft bracket is followed by a set of charac
ter s  and a r ight bracket ; the charac te r s  between the 
brackets def ine a se t of charac te r s  mak ing up the 
str ing . If  the fir st charac te r is no t circum flex ( A ) , 
th e input field is all charac te r s  until the fir st char
ac te r not in the se t between the brac kets ; if the f i r st 
charac ter afte r the le ft bracket  is A '  the input field 
is  all characte r s  until the fi r st charac te r wh ich is in 
the rema 1n 1ng set of charac te r s  between th e brackets . 
The cor respond ing argumen t must po int to a charac te r 
array .  

The conver s ion charac te r s  d ,  o and x may be capitalized or 
preceeded by 1 to ind ic ate that a pointe r  to long rather 
than to int is in the argumen t lis t .  Simi la rly , the conver
s ion charac te r s  e or f may be cap italized or prec eded by 1 
to ind icate a pointe r  to double rather than to float . The 
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conver s ion charac ter s  d ,  o and x may be prec eeded by h to 
ind icate a pointe r  to shor t rather than to int. 

The scanf functions return the number  of success fully 
matched and · ass igned input items . Th is can be used to 
dec ide how many input items we re found . The constant EOF is 
returned upon end of input ; no te that th is is d ifferent from 
0 ,  wh ich means that no conver s ion was done ; i f  conver s ion 
was in tended , it was frustrated by an inappropr iate charac
te r in the input . 

For example , the call 

int i ;  float x ;  char name [ SO ] ; 
scanf ( " %d% f%s " ,  & i ,  &x,  name ) ; 

with the input line 

25 54 . 3 2E-l thompson 

will ass ign to i the value 25 , x the value 5 . 4 3 2 , and name 
will conta in 1 thompson\0 1 •  Or , 

in t i ;  floa t x ;  char name [ S O ] ; 
sc anf ( " % 2d% f%*d% [ 1234567890 ] " ,  & i ,  &x,  name ) ; 

with input 

5 6 7 8 9  0 1 23  56a72 

will ass ign 56 to i ,  7 8 9 . 0  to x ,  skip 1 0 123 1 , and place the 
str ing 1 5 6\0 1 in name . The next call to getchar will return 
I a I 0 

SEE ALSO 
atof ( 3 ) , getc ( 3 ) , pr intf ( 3 )  

DIAGNOSTICS 

NOTES 

The scanf functions re turn EOF on end of input , and a shor t 
count for mi ss ing or illegal data items . 

The success of li teral ma tches and suppressed ass ignments is 
no t direc tly dete rminable . 
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NAME 
setbuf - ass ign buffe r ing to a stream 

SYNTAX 
l include < stdio . h> 

setbuf ( s tream ,  buf )  
FILE *stream J  
char *buf J 

DESCRIPTION 
Setbuf is used afte r a stream has been opened but before it  
1s read or  wr itten .  I t  cau ses the charac te r array buf to be 
used instead of an automatically allocated buffer . ---I f  buf 
is the constant  pointe r  NULL, input/output will be com
plete ly unbuffe red . 

A manifest constant BUFSI Z tells how big an array is needed : 

char buf [ BUFSI Z ] ; 

A buffe r is normally obta ined from malloc ( 3 )  upon the f i r st 
��tc or putc ( 3 )  on the file , except that  output streams 

c ted to terminals , and the standard error stream stde r r  
are normally not buffered . 

SEE ALSO 
fopen ( 3 ) , getc ( 3 ) , putc ( 3 ) , malloc ( 3 )  
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setjmp ,  long jmp - non-local goto 

SYNTAX 
t include <setjmp . h> 

setjmp ( env) 
jmp_buf env 7 

longjmp ( env , val) 
jmp_buf env 7 

DESCRIP.riON 

SETJMP ( 3 )  

These routines are use ful for dealing with er ror s and inter
rupts encounte red in a low-level subroutine of  a program.  

Setjmp saves its  stack env ironment in env for late r  use by 
longjmp. It returns value 0 .  

Lon�jmp restores the env ironment saved by the last call of 
set]mp .  I t  then returns i n  such a way that execution con
tinues as if  the call of setjmp had just  returned the value 
val to the function that invoked setjmp,  wh ich must not 
itself  have returned in the inte r im .  All access ible data 
have values as of the time longjmp was called except for 
reg iste r  var iables whose values are undefined . 

SEE JU,SO 
s ignal ( 2 )  
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NAME 
s in ,  cos , tan , as in , acos , atan , atan2 - tr igonome tr ic func
tions 

SYNTAX 
t include <math . h> 

double s in ( x) 
double X 7  

double cos (x) 
double X J  

double as in (x) 
double X J  

double acos (x)  
double X 7  

double atan (x) 
double x ;  

double atan2 ( x ,  y) 
double x ,  y; 

DESCRIPJ.'ION 
Sin ,  cos and tan return tr igonometr ic func tions of radian 
arguments . The magnitude of the argument should be chec ked 
by the calle r to make  sure the result is meaningful . 

As in  returns the arc s in in the range -J/2 to J/2 .  

Acos returns the arc cos ine in the range 0 to J .  

Atan returns the arc tangent o f  x in the range -J/2 to J/2 .  

Atan2 returns the arc tangent of x/� in the range -J to J .  

DIAGNOS'.rl:CS 

ROnB 

Arguments of magnitude greate r  than 1 cau se as in and acos to 
return value 0 ;  er rno is set to EDOM. The value of tan at 
its s ingular points 1s a huge number ,  and errno is set to 
ERANGE . 

The value of tan for arguments greate r  than about 2**31  is 
garbage . 
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NAME 
s inh , cosh , tanh - hyperbolic func t ions 

SYNTAX 
l include <math . h> 

double s inh ( x) 
double X J  

double cosh ( x) 
double X J  

double tanh ( x) 
double X J  

DESCRIPTION 
These functions compute the des ignated hyperbolic functions 
for real arguments . 

DIAGNOSTICS 
Sinh and cosh return a huge value of appropr iate s ign when 
the cor rec t  value would over flow . 
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NAME 
sleep - suspend execution for inte rval 

SYNTAX 
sleep ( seconds)  
unsigned seconds 7 

DESCRIP'l'ION 
The cur rent  process is suspended from execution for the 
number of seconds spec ified by the argument.  The actual 
suspens ion time may be up to 1 second less than that 
requested,  becau se scheduled wakeups occur at fixed 1-second 
inte rvals , and an arbitrary amount longer bec ause of other 
activ i ty in the system . 

The rou tine is implemented by sett ing an alarm clock s ignal 
and pau s ing until  it  (or some other s ignal) occur s .  The 
prev iou s  state of this s ignal is saved and restored . The 
calling prog ram may have set up an alarm s ignal before cal
ling sleep. I f  the sleep time exceeds the time until  the 
alarm s ignal occur s ,  then the process sleeps only unti l  the 
s ignal would have occur red , and the caller ' s  alarm catch 
routine is executed just before the sleep routine returns . 
However ,  if the sleep time is less than the time until  such 
alarm, the pr ior alarm time is reset to go off at the same 
time it wou ld have without intervening sleep. 

SEE ALSO 
alarm ( 2 ) , pau se ( 2 ) , s ignal ( 2 )  
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std io - standard buffered input/output package 

SYNTAX 
t include <std io . h> 

FILE •stdin J 
FILE •stdout J 
FILE •stderr J  

OESCRIPJ.'IOR 
The functions descr ibed in Sect ions 35  const itute an effi
cient user-level buffering scheme . The in-line macros getc 
and putc ( 3 )  handle character s  quickly . The higher level 
routines g7ts , fgets , scanf , fscanf , fread , puts , fputs ,  
pr intf , fpr 1ntf , fwrite all use getc and putc � they can be 
freely intermixed . 

A f i le with assoc iated buffering is called a s tream ,  and is 
dec lared to be a pointer  to a def ined type FILE . Fopen ( 3 )  
creates certain descr ipt ive data for a stream and returns a 
pointer to des ignate the stream in all fur ther transac tions . 
There are three normally open streams with constant pointers  
declared in  the inc lude file and assoc iated with the stan
dard open files : 

stdln 
stdou t  
stder r 

standard input file 
standard output file 
standard error file 

A constant ' pointer ' NULL ( 0 )  des ignates no stream at all .  

An integer constant EOF (-1 ) is returned upon end of f i le or 
error by integer functions that deal with streams . 

Any routine that uses the standard input/output package must  
include the header file <std io . h> of  pertinent macro def ini
tions . The functions and constants mentioned in sec tions 
labeled 35 are declared in the inc lude file and need no 
fur ther declaration . The constants , and the following 
' functions ' are implemented as macros � redec laration of 
these names is per i lous : getc , getchar , putc , putchar , feof , 
ferror , f ileno . 

SEE ALSO 
open ( 2 ) , close ( 2 ) , read ( 2 ) , wr ite ( 2 )  

DIAGNOSTICS 
The value EOF is  returned uniformly to ind icate that a FILE 
pointer has not been in itialized with fopen , input (output) 
has been attempted on an output ( input) stream ,  or a FILE 
pointer des ignates cor rupt or unintellig ible FILE data . 

1 



STRING ( 3 )  STRING ( 3 )  

strcat , strncat ,  strcmp , strncmp ,  strcpy , strncpy , str len , 
index , r index - str ing operations 

char *strcat ( s l , s2)  
char *sl , *s2 7 

char *strncat ( sl , s2 , n)  
char *sl , *s2 7 

strcmp { sl , s2 ) 
char *sl , *s2 7 

strncmp ( sl ,  s2 , n)  
char *sl , *s2 7 

char *strcpy { sl , s 2 )  
char *sl , *s2 7 

char *strncpy ( sl ,  s2 , n) 
char *sl , *s2 7 

str len ( s )  
char *S J 

char * index ( s ,  c )  
char *s , C 7  

char *r index ( s ,  c )  
char *S J 

DESCRIP'riON 
These functions operate on null-te rminated str ing s .  They do 
not chec k for over flow of any rec eiv ing str ing .  

Strcat appends a copy of str ing s2 to the end of str ing s l .  
Strncat copies at most n characte r s .  Both return a po inte r  
to the null-terminated result . 

Strcmp compares its arguments and returns an integer gr eater 
than , equal to , or less than 0 ,  accord ing as sl  is lexico
graphic ally greater  than , equal to , or less than s 2 . 
Strncmp makes the same compar ison but look s at at mos�� 
charac te r s .  

Strcpy copies str ing s 2  to sl , stopping afte r the null char
acter has been moved-.- Strncpy copies exactly � character s ,  
truncat ing or null-padd ing s 2 ;  the target may not be null
terminated if the leng th-of s2 is n or more .  Both r e turn 
s l .  
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NOTES 

Str len returns the number of non-null charac te r s  in s .  

Index ( r index) returns a pointe r  to the f i r st ( last )  
occurrence of character c in  str ing s ,  or  zero if  c does not 
occur in the str ing .  

Strcmp uses nat ive character compar ison , wh ich may be either 
s igned or uns igned depend ing on the mach ine . 
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NAME 
swab - swap bytes 

SYNTAX 
swab ( from,  to , nbytes) 
char *from,  *to J  

DESCRIPTION 
Swab copies  nbytes bytes pointed to by from to the pos it ion 
pointed to by to , exchang ing adj acent  even and odd bytes . 
It  is useful for -carrying binary data between different 
mach ines . Nbytes should be even . 
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system - i ssue a shell command 

SYNTAX 
system ( str ing)  
char *str ing , 

DESCRI'M'IOH 

SYSTEM ( 3 )  

System cau ses the str ing to be given to sh ( l )  as input as if  
the str ing had been typed as  a command-at a te rminal . The 
current process wa its unti l  the shell has completed , then 
returns the exit  status of the shell . 

SEE ALSO 
popen ( 3 ) , exec ( 2 ) , wa it ( 2 )  

DIAGBOS'l'ICS 
Exit status 127  ind icates the shell couldn ' t  be executed . 
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NAME 
tg etent ,  tgetnum, tgetflag , tgetstr , tgoto , tputs - terminal 
independent operation routines 

SYNTAX 
char PC 7  
char *BC J 
char *UP J 
shor t ospeed 7 

tgeten t (bp ,  name) 
char *bp , *name 1 

tgetnum ( id) 
char * id J  

tgetflag ( id)  
char *id 1 

char * 
tgetstr ( id ,  area) 
char * id ,  * *area 1 

char * 
tgoto (cm ,  destcol , destline) 
char *cm 1 

tputs ( cp ,  affcnt , outc) 
register char *cp J 
int affcnt 1 
int ( *outc) ( )  1 

DESCRIPTION 
These functions extract and use capabili t ies  from the termi
nal capability data base termcap ( S ) . These are low level  
routines 1 see curses ( 3 )  for a higher level packag e .  

Tgetent extracts the entry for terminal � into the buffer  
at  �· � should be  a characte r buffer of  s ize  10 24 and must 
be reta ined through all subsequent calls to tgetnum , tget
flag , and tgetstr . Tgetent returns -1 if it cannot open the 
termcap f i le ,  0 if the terminal name given does not have an 
entry ,  and 1 if  all goes we ll . I t  will look in the env iron
ment for a TERMCAP var iable . If found , and the value does 
not beg in with a slash , and the te rminal type name is the 
same as the env ironment str ing TERM , the TERMCAP str ing is 
used instead of read ing the termcap f i le .  If it  does beg in 
with a slash , the str ing is used as a pathname rather than 
/etc/termcap . Th is can speed up entry into prog rams that 
call tgetent ,  as we ll as to help debug new te rminal descr ip
tions or to make  one for your te rminal if  you can ' t  wr ite 
the file /etc/termcap. 
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Tgetnum gets the nume r ic value of capability id , returning 
-1 if  is not g iven for the terminal . Tgetflag returns 1 i f  
the spec ified capability is present i n  the terminal ' s  entry ,  
0 if  it  is  not .  Tgetstr gets the str ing value of capab ility 
id , plac ing it  in the buffer at area , advanc ing the area 
pointer . It  decodes the abbrev iations for th is field 
descr ibed in termcap ( S ) , except for cur sor address ing and 
padding information . 

Tgoto returns a cur sor address ing str ing decoded from em to 
go to column destcol in line destline . I t  uses the exte rnal 
var iables UP ( from the up capability) and BC ( if be is g iven 
rather than bs ) if nec essary to avoid plac ing \n , AD or A@ 
in the returned str ing . (Prog rams wh ich cal� tgoto should 
be sure to turn off the XTABS bit ( s ) , s ince tgoto may now 
output a tab . ' Note that programs us ing te rmcap should in 
general turn off XTABS anyway s ince some terminals use con
trol I for other  functions , such as nondestructive space . ) 
If a % sequence is g iven wh ich is not under stood , then tgoto 
returns OOPS . 

Tputs decodes the leading padd ing information of the str ing 

�; affcnt g ives the number of lines affec ted by the opera
tlon , or 1 if  this is not applicable , outc is a routine 
wh ich is called with each charac te r in turn . The external 
var iable ospeed should conta in the output speed of the te r
minal as encoded by stty (�) . The external var iable PC 
should conta in a pad charac te r to be used ( from the pc capa
bility) if a null ( A@ )  is inappropr iate . 

FILES 
jusr/lib/li btermcap . a 
jetc/te rmcap 

SEE ALSO 

-ltermcap library 
data base 

ex ( l ) , cur ses ( 3 ) , te rmcap ( S )  

CREDIT 
Th is utili ty was developed at the Un ivers ity of Cali for nia 
at Berkeley and is used with permis s ion . 
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NAME 
ttyname , isatty ,  ttyslot - find name of a te rminal 

SYNTAX 
char *ttyname ( fildes) 

isatty ( f i ldes) 

ttys lot ( )  

DESCRIP!'ION 

FILES 

Ttyname returns a pointe r to the null-terminated path name 
of the te rminal dev ice assoc iated with file descr iptor 
fildes . 

I satty returns 1 if  f ildes is assoc iated with a terminal 
dev ice ,  0 otherwise . 

Ttyslot re turns the number of the entry in the ttys ( 5 )  f i le 
for the control terminal of the cur rent process . 

/dev/* 
/etc/ttys 

SEE ALSO 
ioctl ( 2 ) , ttys ( 5 )  

DIAGNOSTICS 

NOTES 

Ttyname returns a null pointe r  ( 0 )  if  f ildes does not 
descr ibe a terminal dev ice in direc tory ' /dev ' . 

Ttyslot returns 0 if ' /etc/ttys ' is inaccess ible or if it  
cannot determine the control terminal . 

The return value points to static data whose conten t  is 
overwr itten by each call . 
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ungetc - push characte r back  into input stream 

SYNTAX 
t include < stdio . h> 

int ungetc ( c ,  stream) 
char c 
PILE *str eam J  

DESCRIPI'ION 

UNGETC ( 3S)  

Ungetc pushes the charac te r  c back on an input stream .  That 
character will be returned by the next getc call on that 
stream .  Ungetc returns £• 

One characte r of pushback is guaranteed provided some th ing 
has been read from the stream and the stream is actually 
buffered . Attempts to push EOF are rejec ted . 

Fsee k ( 3 )  erases all memory of pushed back charac te r s .  

SEE ALSO 
getc ( 3 ) , setbuf ( 3 ) , fseek ( 3 )  

DIAGNOSTICS 
ungetc returns EOF if it  can ' t  push a charac te r bac k .  
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NAME 
intro - introduction to spec ial fi les 

DESCRIPTION 

NOTES 

Th is sec tion descr ibes var ious spec ial fi le s that  refer to 
spec ific  per ipherals and XENIX dev ice dr iver s .  The name s of 
the entr ies  are genera lly der ived from the manu factu rer ' s  
name s for the hardwa re , as opposed to the names of the spe
cial  f i les  themse lves .  Characte r is tics of both the hardware 
dev ice and the cor respond ing XENIX dev ice dr iver are dis
cussed where applicable . 

Wh ile the names of the entr ies generally refer  to hardware  
names ,  in certa in cases these name s are seeming ly arbitrary 
for var ious histor ical reasons . 
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NAME 
console - se r ial terminal inte rface 

DESCRIPTION 
The standard Model  16  suppor ts three te rminals , one of 
wh ich , the system console , does not use a true ser ial 
elec tr ical inte rface .  Bec au se the console is  not truly 
se r ia l ,  it  ignores requests to chang e line speeds . Except 
for the console , the ser ial lines behave as  documented in 
� ( 4 ) . 

FILES 
/devjconsole , /dev/ttyO l ,  /dev/tty0 2 

SEE ALSO 

NOTES 

tty ( 4 )  

The keys  of the console te rminal a re spec ially mapped ; some 
control-key comb inations produce unexpec ted codes .  Th is key 
mapping is documen ted elsewhere . Fu ll suppor t for modem 
control s ignals is not implemented.  

Tandy 1 Tandy 



FD ( 4 )  FD ( 4 )  

NAME 
fd - floppy d isk  

DESCRIPTION 

Tandy 

The floppy disk  inte r face can deal w�th a var iety 
forma ts ; mu lt iple densit ie s  and track and sec tor 
suppor ted .  When a floppy dr ive become s active , 
format is au tomatic ally sensed ; the user can use 
name to deal w ith any suppor ted disk forma t .  

o f  disk  
s iz es are 
the disk  

one dev ice 

The oc tal representation of the minor dev ice number  is 
encoded Odp, where d is a physical d r ive number from z ero to 
three , inc lu s ive , and £ is a pseudod r ive ( subsec tion) w ith in 
a phys ic al uni t .  (Phys ical dr ive numbers four to seven 
represent  hard disk s . ) The desc r iptions of the pseudod is ks  
are : 

disk  
0 
1 
2 
3 
4 
5 
6 
7 

de scr iption 
en tire dis k ,  except boot track ( if any) 
f i le system on d isk , if any , else invalid 
swap area on d is k ,  if  any , else invalid 
boot track , if  any , else invalid 
rese rved 
rese rved 
rese rved 
rese rved 

The swap area on a disk is de fined to beg in at the end of 
the file system ( if any) on the disk and inc lude the rest of 
the d is k . The names of the boot-track part it ions conven
tionally have the le tte r s  ' bt '  inse rted befor e  the dr ive 
number .  

double-s ided floppie s hold 2 448 
bloc k s ,  not counting the boot track . Standard s ing le-s ided 
floppie s hold 1 216 block s .  The boot track on s tandard flop
pie s  holds 2 6  sec tor s ,  each of 128  byte s .  

Standa rd Model-16 XENIX 

The block fi le s access the disk via the system ' s  normal  
buffe r ing mechan ism and may be read and wr it ten without 
regard to phys ical disk  records .  

A ' raw ' inte r face prov ides for direc t  transmi s s ion between 
the disk  and the use r ' s  read or wr ite buffe r . A s ingle read 
or wr ite call results in exac tly one I/O operation and 
there fore raw I/O is cons iderably more  effic ient when many 
words  are transmi tted . The names of the raw f ile s  conven
t ionally beg in with an extra ' r . ' In raw I/0 , the buffe r 
must beg in on a word boundary , the disk  addre ss must  be an 
exac t mu lt iple of 5 12 , and the number of bytes in the I/0 
request must  be a mult iple of 512 . 
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I f  a disk  dr ive holds the cur rent root f i le system , then 
' root '  and ' r root ' a re conventionally used to refer to the 
normal and raw inte r faces to the filesystem pseudod isk of 
the g iven disk dr ive .  Simi larly ,  if a disk  dr ive is  be ing 
used as the cur rent swap dev ic e ,  then ' swap ' is  convention
ally used to refe r  to the swap pseudod isk of that dr ive .  

FILES 
/dev/fd ? ,  /dev/(fd ? ,  /dev/fdbt? , /dev/r fdbt? , /dev/swap , 
/dev/root ,  /dev/r root 

SEE ALSO 

NOTES 

Tandy 

hd ( 4 ) , phy s io ( 5 ) 

In prog rams that are likely to access raw dev ic es ,  read , 
wr i te and lsee k ( 2 )  should always deal in 5 12-byte mult iple s .  
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NAME 
hd - hard disk  

DESCRIPTION 

Tandy 

The hard disk  inte r face can deal w ith more  than one geome try 
hard disk . Each hard disk mu st have been properly formatted 
and in it ia lized with the diskuti l  standalone utility for the 
hard disk  inte r face to func tion properly .  

The oc ta l representation of the m1nor dev ice numbe r is 
encoded Odp, where � is a number from four  to seven , 
inc lu s ive , cor re spond ing to physical hard disk  d r ives zero 
to three , and £ is a pseudod r ive ( subsec tion) with in a phy
s ical unit . (Values of d from zero to three repre sent 
floppy d is k s . ) The desc r iptions of the pseudod is k s  are : 

disk  
0 
1 
2 
3 
4 
5 
6 
7 

desc r ipt ion 
en tire dis k ,  except boot and diagnos tic tracks  
f i le system on dis k ,  if any , else invalid 
swap area on disk , if any , else invalid 
boot and diagnostic tracks  
rese rved 
re se rved 
rese rved 
rese rved 

The swap area on a disk is defined to beg in at the end of 
the file system ( if any)  on ·the dis k and inc lude the rest of 
th e d isk . The name s of the boot-track  part it ions conven
t ionally have the le tte r s  ' bt '  inserted before the dr ive 
number .  The boot-track par t it ions inc lude two track s ;  the 
f i r st of these tracks  is the ac tu al boot track , and the 
second is rese rved for use by diagnostic so ftwa re . 

The block f i les access the disk via the system ' s  normal 
buffe r ing mechanism and may be read and wr itten without 
regard to phys ical d isk record s .  

A ' raw ' i n te r face prov ides for direc t transmi s s ion between 
the disk  and the use r ' s  read or wr ite buffe r .  A s ing le read 
or wr ite call results  in exac tly one I/O opera tion and 
therefore raw I/O is considerably more  eff ic ient when many 
words  are transmi tted.  The name s of the raw f i les  conven
tionally beg in with an extra ' r . ' In raw I/O the buffe r must 
beg in on a word boundary ,  the disk  address must be an exact 
mu lt iple of 512 , and the number of byte s in the I/O request 
must be a mult iple of 512 . 

I f  a disk  dr ive holds the current root  f i le system , then 
' root '  and ' r root ' are conven tionally used to re fe r  to the 
normal and raw inte r faces to the filesystem pseudod isk of 
the g iven disk drive .  Simi larly ,  if a disk dr ive is be ing 
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used as th e current swap dev ic e ,  then ' swap ' i s  convention
ally used to re fe r  to the swap pseudod isk of that dr ive . 

FILES 
/dev/hd? ,  /dev/rhd ? ,  /dev/hdbt? , /dev/rhdbt? , /dev/swap ,  
/dev/root ,  /dev/r root 

SEE ALSO 

NOTES 

fd ( 4 ) , physio ( S )  

In prog rams that are likely to access raw dev ices , read , 
wr i te and lsee k ( 2 )  should always deal in 5 12-byte mult iple s .  
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NAME 
lp - line pr inte r  

DESCRIPTION 

FILES 

� and £!£ prov ide the in te r face to a standard Rad io Shack 
paralle l  p r in te r  attached to the paralle l ou tput por t on the 
Model  16 . Rlp is the ' raw ' l ine pr in te r  dev ic e ,  wh ich 
passe s eight b it charac te r s  direc tly to the pr in te r  without 
proc ess ing . The ' raw ' pr in te r  can be treated by software as 
if it we re a wr ite-only se r ial  te rminal , in it iali z ed to be 
in raw mode when opened . The minor dev ice number  of the 
' raw ' pr in te r  dev ice is 3 .  

� is the ' log ical ' pr in te r  dev ice .  Characte r s  sent to the 
' log ical ' pr in te r  are spec ially proc essed .  Line-feed and 
carr iage-re turn characte r s  are treated iden tically ,  and 
cause a line-feed characte r to be sent  to the pr inte r if  the 
current pr in t  column is equal to zero 1 i f  the current column 
number  is non-zero,  a carr iage-return is sent .  

I 

Tab charac te r s  are expanded in to an appropr iate number  of 
spac es ,  and form-feeds are expanded into the appropr iate 
number  of carr iage-returns and line-feeds . The dr iver 
assumes that tab stops occur at e ight  characte r inte rvals 1 
its de fau lt number of lines per page  is 6 6 . 

Whenever the ' log ical ' l ine pr inte r is  opened , the system ' s  
idea of the current pr int  line and column are rese t  to zero 1 
when the ' log ical ' l ine pr inte r  is c losed , the dr iver  forces 
the pr inte r  to its idea of start of pag e .  The dr iver ' s  idea 
of current pr in t line and column is  also rese t  whenever a 
prog ram changes the number  of lines per page .  

Only the super-use r can open a line pr in te r  dev ice wh i le the 
line pr inte r  is  already open . Also , only the super-use r can 
change the system ' s  idea of number of lines per pag e .  

/dev/lp , /dev/r lp 

SEE ALSO 

NOTES 

Tandy 

lpr ( l ) , tty ( 4 )  

The ' log ical ' l ine pr in te r ' s  idea of current pr in t line and 
column may be disrupted by var ious escape sequences and con
trol charac te r s .  In part icula r ,  the ' log ical ' dev ice 
assumes that  the backspac e  cha racte r cau se s  the pr in t-head 
to back up one column if it  is not in column zero 1  i f  a 
spec ific pr in te r  does not treat the backspac e  charac ter in 
th is fash ion , then a back space will cause the pr inte r  
d r iver ' s  idea of the cur ren t pr int column to become 
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inaccura te . 
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nu ll - data s ink 

DESCRIP'l'ION 
Data wr itten on a nu ll spec ial file is discarded . 

Reads from a nu ll spec ial file always return 0 byte s .  

FILES 
/dev/null 

1 
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NAME 
t ty - g eneral terminal inte r face 

DESCRIPTION 
Th is sec tion descr ibes both a part ic ular spec ial f i le ,  and 
th e general nature of the te rminal in te rfac e .  

Th e file /dev/tty is , in each process , a synonym for the 
control terminal assoc iated with that process . I t  is u seful 
for programs that wish to be sure of writing messages on the 
terminal no ma tte r how ou tput has been redirected . I t  can 
also be used for programs that demand a f i le name for out
put , when typed ou tput is des ired and it is tire some to find 
ou t wh ich terminal is currently in use . 

As for te rminals in genera l :  all of  the low-speed asynchro
nous  communic ations por ts use the same general inte r fac e ,  no 
matte r what hardware is involved . The rema inder of th is 
sec tion discusses the common feature s of th e inte rface .  

Wh en a terminal f i le i s  opened , it  cau ses the process to 
wa it  until  a connec tion is establi shed .  In  prac tice user ' s  
programs seldom open these file s ;  they are opened by init  
and become a use r ' s  input and ou tput file . The very f i r st 
te rminal f i le open in a process becomes the control terminal 
for that process . The contr ol terminal plays a spec ial r ole 
in handling quit  or inte rrupt s ignals , as discussed below. 
Th e contr ol terminal is inher ited by a ch i ld process dur ing 
a for k ,  even if the control terminal is closed . Th e set of 
proc esses that thus share a control terminal is called a 
process group ;  all member s  of a process group receive cer
tain s ignals together , see INTERRUPT below and kill ( 2 ) . 

A terminal assoc ia ted with one of these f i les  ord ina r i ly 
operates in full-duplex mode . Charac te r s  may be typed at 
any time , even wh i le ou tput is occur r ing , and are only lost 
when the system ' s  charac te r input buffe r s  become comple te ly 
choked , wh ich is rare , or when th e use r has accumula ted the 
max imum a llowed number of input charac te r s  that have no t yet 
been re ad by some program .  Curren tly th is limi t  is 2 5 6  
charac te r s .  Wh en th e input limi t i s  re ach ed all the saved 
charac ter s  are thrown away without no tice .  

Normally , terminal input is processed in  units  of  li nes . 
Th is means that a prog ram attempt ing to read will be 
suspended until  an entire line has been typed . Also , no 
matte r how many charac te r s  are requested in the re ad call , 
at most one line will be re turned . It  is no t however nec es
sa ry to re ad a whole line at onc e ;  any number  of charac te r s  
may be requested in a re ad ,  even one , without los ing infor 
mation. There are spec ial modes , discussed below, that per
mi t the program to re ad each charac te r as typed without  
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wa iting for a full line . 

Dur ing input , era se and k i ll process ing is normally done . 
By defau lt , the charac te r ' AH '  e rases the last charac te r 
typed , except that it  wi ll no t erase beyond the beg inning of 
a line or an EOT . By default ,  the charac te r ' AU ' k i lls the 
en tire line up to the point where it was typed , but not 
beyond an EOT . Both these charac te r s  operate on a k eystroke 
bas is independen tly of any backspac ing or tabbing that may 
have been done . Either ' AH '  or ' AU '  may be en te red 
li terally by prec eding it by ' \ ' � the erase or k i ll charac
te r remains ,  but the ' \ '  d isappear s .  These two charac te r s  
may be changed to other s .  

When des ired , all upper-c ase le tte r s  are mapped into the 
cor respond ing lowe r-case le tte r .  The upper-c ase le tte r may 
be generated by prec eding it  by ' \ ' . In addition , the fol
lowing escape sequences can be genera ted on ou tput and 
accepted on input : 

for use 
.. \ '  
I \!  

l 
\A 
\ (  
\ )  

Ce rta in ASCII  contr ol charac te r s  have spec ial me aning . 
These charac te r s  are no t passed to a reading program except 
in raw mode where they lose their  spec ial charac te r . Also , 
it  is poss ible to change these charac te r s  from the default � 
see below. 

EOT (Contr ol-D) may be used to generate an end of f i le from 
a te rminal . When an EOT is rec eived , all the charac
ter s  wa it ing to be read are immediately passed to the 
prog ram , without wa it ing for a new-line , and the EOT is 
disc arded . Thus i f  there are no charac te r s  wa it ing , 
wh ich is to say the EOT occur red at the beg inning of a 
l ine ,  zero charac te r s  will be passed bac k ,  and th is is 
the standard end-of-f i le ind icat ion .  

INTERRUPT 

FS 

( usually Control-C , Break , DEL , or · Rubout)  Th is is no t 
passed to a prog ram but g enerates  an interrupt s ignal 
wh ich is sen t to all pr ocesses with the assoc iated con
trol terminal . Normally each such proc ess is forc ed to 
terminate , but arrangemen ts may be made e ither , to 
ignore the s ignal or to rec eive a trap to an ag reed
upon location . See s ignal ( 2 ) . 

(Contr ol-\ or contr ol-sh ift-L) generates  the 
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s ignal . Its  tre atmen t is iden tical to the in te rrupt  
s ignal except that unless a rec eiving proc ess has  made 
o ther  arrangemen ts it  will no t only be te rminated but a 
core image file will be generated . 

DC3 (Control-S) delays all pr inting on the te rminal until  
some th ing is typed in . 

DC! (Control-Q) re starts pr inting afte r DC 3  without gen
e ra ting any input to a prog ram .  

When the car r ie r  s ignal from the da tase t drops ( usually 
bec au se the use r has hung up his  te rminal)  a hangup s ignal 
is sen t  to all processes with the te rminal as control te rmi
nal .  Unless other  arrangemen ts have been made , th is s ignal 
cau ses  the processes to terminate . If the hangup s ignal is 
ignored , any read returns with an end-of-f i le ind icat ion.  
Thus programs that read a terminal and test for end-of-f i le 
on their  input can te rminate appropr iately when hung up on . 

When one or mor e charac te r s  are wr itten , they are ac tually 
transmi t ted to the te rminal as soon as previously-w r i tten 
charac te r s  have fin ished typing . Input charac te r s  are 
echoed by putt ing them in the ou tput queue as they arr ive . 
When a process produces charac te r s  more rapidly than they 
can be typed , it  will be suspended when its output queue 
exceeds some limi t .  When the queue has dra ined down to some 
threshold the program is resumed . Even par ity is always 
generated on ou tput . The EOT charac te r is no t transmi tted 
( except in  raw mode)  to preven t te rminals that re spond to it 
from hang ing up . 

Several ioctl ( 2 )  calls apply to te rminals . Most of them use 
the following structure , defined in <sgtty. �> : 

struct sgttyb { 
char sg ispeed J 
char sg-ospeed J 
char sg-erase J 
char sg-kill J 
int sg flags 1 

The sg i speed and sg ospeed fields descr ibe the input and 
ou tput speeds of the dev ice accord ing to the following 
table , wh ich cor re sponds to th e DEC DH-1 1  inte r fac e .  If  
o th er hardware is used , imposs ible speed changes are 
ignored . Symbolic values in the table are as defined in 
<sgtty. h> . 

BO 
BSO 

0 
1 

(hang up dataphone) 
50 baud 
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B75  2 75 baud 
BllO 3 110 baud 
B134  4 13 4 . 5  baud 
B150 5 150 baud 
B20 0 6 20 0 baud 
B300  7 3 00  baud 
B600 8 600  baud 
B120 0  9 1 20 0  baud 
B18 00 10 18 00 baud 
B2400  11 2400 baud 
B4800  12  4 8 00 baud 
B9600  13  9 600  baud 
EXTA 14 External A 
EXTB 15 Exte rnal B 

In the cur rent configuration,  only 110 , 150 , 3 00 and 1 20 0  
baud are re ally suppor ted on dial-up lines . Code conve r s ion 
and line control requ ired for IBM 2 7 41 ' s  ( 13 4 . 5  bau d} must 
be implemen ted by the use r ' s  pr ogram .  The half-duplex line 
disc ipline required for the 20 2 da taset ( 1 20 0  baud} is  no t 
supplied ; full-duplex 212  datase ts wor k fine .  

The sg e rase and sg kill fields of the argument  struc ture 
spec i fy the erase and ki ll charac te r s  re spec t ively . 
(De fau lts are Control-H and Control-U . } 

The sg flags 
several bits 
terminal : 

field of the argumen t structure conta ins 
that dete rmine the system ' s  tre atment of the 

ALLDELAY 
BSDELAY 
BSO 
BSl 
VTDELAY 
FFO 
FFl 
CRDELAY 
CRO 
CRl 
CR2 
CR3 
TBDELAY 
TABO 
TABl 
TAB2 
XTABS 
NLDELAY 
NLO 
NLl 
NL2 
NL3 

0 17 7 400  
0 10 0 0 0 0  
0 
0 10 00 0 0  
0 04 0000  
0 
0 10 00 0 0  
0 0 30 0 0 0  
0 
0 0 10 0 0 0  
0 0 20 00 0  
0 0 3 0000  
0 0 06000  
0 
000 10 00 
0004 000  
0 0 06 000  
0 0 0 14 00 
0 
0 0004 00  
0 0 0 10 0 0  
0 0 0 14 00 

Delay algor ithm selec tion 
Se lec t backspace delays ( no t  implemen ted} : 

Se lec t form-feed and vertical-tab delays : 

Se lec t carr iage-return delays : 

Se lec t tab delays : 

Selec t new-line delays : 

4 



TTY (4 )  

EVENP 
ODDP 
RAW 
CRMOD 
ECHO 
LCASE 
CBREAK 
TANDEM 

TTY ( 4 )  

0 0 0 0 20 0  Even par ity allowed on input (most terminals ) 
000 0 10 0  Odd par ity allowed on input 
000004 0 Raw mode : wake up on all characte r s ,  8-bit inte rface 
0000 0 20 Map CR into LF ; echo LF or CR as  CR- LF 
00000 10 Echo ( full duplex) 
0000 004 Map upper case to lowe r on input 
0 00000 2 Re turn each charac te r as soon as typed 
0000001  Automatic flow control 

The delay bits spec i fy how long transmi s s ion stops to allow 
for mechanical or other  movemen t when certa in charac te r s  are 
sen t to the terminal . In all cases a value of 0 ind icate s 
no delay . 

Backspac e  delays are cur ren tly ignored but might be used for 
Te rminet 3 00 ' s . 

I f  a form-feed/vertical tab delay is spec i fied , it  lasts for 
abou t 2 second s .  

Car r iage-return delay type 1 lasts about . 08 seconds  and is 
su itable for the Te rminet 3 00 . Delay type 2 lasts abou t . 16 
seconds and is sui table for the VTO S and the TI 7 00 . Delay 
type 3 is un implemen ted and is 0 .  

New-l ine delay type 1 is dependen t on the cur ren t column and 
is tuned for Tele type model 3 7 ' s .  Type 2 is useful for the 
VTO S and is about . 10 second s .  Type 3 is unimplemented and 
is  o .  

Tab delay type 1 is dependen t . on the amount  of movemen t and 
is  tuned to the Teletype model 3 7 . Type 3 ,  called XTABS , is 
not a delay at all but causes tabs to be replaced by the 
appropr iate number of spaces on output . 

Charac te r s  with the wrong par ity, as dete rmined by bits 200  
and 10 0 ,  are  ignored . 

I n  raw mode , every charac te r is passed immed iately to the 
prog ram without wa iting until  a full line has been typed . 
No erase or k i ll process ing is done ; the end-of-f i le ind ica
tor (EOT) , the inte rrupt charac te r (DEL )  and the quit  char
ac ter (FS) are not treated spec ially .  There are no delays 
and no echoing , and no replacemen t of one charac te r for 
ano th er ; charac te r s  are a full 8 bits  for both input and 
ou tput ( par ity is up to the program) . 

Mode 0 20 cau ses input carr iage  re turns to be tu rned into 
new-lines ; input of e ither CR or LF causes LF-CR both to be 
echoed ( for terminals with a new-line func tion) . 
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CBREAK is a sor t of half-cooked ( ra re ? )  mode . Programs can 
read each charac te r as soon as typed , instead of wa it ing for 
a full line , but quit  and interrupt wor k ,  and output delays , 
case-translation , CRMOD , XTABS , ECHO , and par ity wor k  nor 
mally . On the oth er hand there is no erase or k i ll ,  and no 
spec ial treatmen t of \ or EOT . 

TANDEM mode cau ses the system to produc e a stop charac te r  
(default DC 3 )  whenever the input queue is i n  danger of over
flowing , and a start  characte r ( defau lt DCl) when the input 
queue has dra ined suff ic ien tly . It is  use ful for flow con
trol when the ' terminal ' is ac tually another mach ine that 
obeys the conven tions . 

Several ioctl calls have the form : 

l include <sgtty . h> 

ioctl ( fildes , code , arg) 
struct sgttyb *arg 1 

The applicable codes are : 

TIOCGETP 
Fe tch the parame te r s  assoc iated with the te rminal , and 
stor e in the pointed-to struc tu re . 

TIOCSETP 
Se t the parame te r s  according to the po inted-to struc
ture . Th e inte r fac e delays until  output is quie scen t ,  
then throws away any unre ad charac te r s ,  before  chang ing 
the modes . 

TIOCSETN 
Set the parame ter s  but do no t delay or flush input . 
Switch ing ou t of RAW or CBREAK mode may cau se some gar
bage input . 

With the following codes the � is ignored.  

TIOCEXCL 
Se t " exclus ive-use " mode : no fur ther  opens are permit
ted until  the file has been closed . 

TIOCNXCL 
Turn  off "exclus ive-use " mode .  

TIOCHPCL 
When the file is closed for the last time , hang up the 
te rminal . Th is is u seful when the line is assoc iated 
with an ACU used to place ou tgoing calls . 
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FILES 

TIOCFLUSH 
All charac te r s  wa iting in input or output queues are 
f lu shed .  

The following codes affec t charac te r s  that are spec ial to 
the te rminal inte r face .  The th i rd argumen t is a pointe r  to 
the following structure , defined in <sgtty. h> : 

struct tchars { 
char t intrc 1 I* interrupt *I 
char t quitc J I* quit *I 
char t star tc 7 I* star t output *I 
char t-stopc 7 I* stop output *I 
char t-eofc 7 I* end-of-f ile *I 
char t br kc 7 I* input delimiter ( l i ke nl ) *I 

} I 

The default valu es for these ch arac te r s  are DEL , FS , DCl , 
DC 3 , EOT , and -1 . A charac te r value of -1 eliminate s  the 
effec t of that charac te r .  The t br kc charac te r ,  by default 
-1 , ac ts li ke  a new-line in that it te rminates  a ' l i ne , ' is 
echoed , and is passed to the prog ram . Th e ' s top ' and 
' star t ' charac ter s  may be the same , to produce a togg le 
effec t .  I t  is  probably counte rproduc tive to make  oth er spe
cial  charac ter s  ( espec ially erase and k i ll )  identic al .  

The call ing codes for the tchars  struc ture are : 

TIOCSETC 
Copy the pointed to tchars  structure into the systems 
wor k ing copy , so that th e values in the struc ture take 
effec t ,  replac ing ( and destroying ) the prev ious values .  

TIOCGETC 
Ge t the spec ial charac te r structure and store it in the 
pointed to tchars  struc ture . 

ldevltty 
ldevltty* 
ldevlconsole 

SEE ALSO 

NOTES 

g etty ( 8 ) , stty ( 1 ) , s ignal ( 2 ) , ioc tl ( 2 )  

Half-duplex te rminals are not suppor ted . 

The te rminal handler has clearly en te red the rac e  for ever
greater complex ity and generali ty .  
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intro - introduction to file formats 

DESCRIPTION 
Th is sec tion outlines the formats of var ious file s .  The C 
struct declara tions for the file formats are given where 
applicable . Usually , these structures can be found in the 
direc tor ies /usr/include or /usr/include/sys . 
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NAME 
a . ou t  - assembler and link ed itor output 

SYNOPSIS 
l include <a . out . h> 
l include <sys/relsym. h> 
l include <sys/relsym86 . h> 

DESCRIPl'ION 
A . out is  the ou tput f i le of the assembler � ( 1 )  and the link 
editor ld ( l ) . Both prog rams make  a . out executable if  there 
were no error s and no unre solved external refe rences .  

A . out is the name g iven to all obj ec t  files  by de fault . In 
th is context ,  when a file is re ferred to as be ing in x . out 
format ,  it conta ins an x . out header and may conta in any of 
several symbol table and relocation record formats . 

The a . out . h  inc lude file conta ins the header and extended 
header--aeclarations and def ined values for the header 
field s .  It also conta ins dec larations for the portable sym
bol s tructures used by library rou tines to access symbol 
table s .  

The sys/relsym. h  inc lude file conta ins dec larations and 
defined values for the symbol table and relocation struc
tures used in an x . out f i le .  The �/relsym8 6 . h  inc lude file 
conta ins dec la rations and desc r iptions of the relocation and 
symbol formats used in 8 08 6  object f i le s .  

An x . out object file has seven sec tions : a header , an 
extended header ,  text ,  data , symbol table , text  relocation 
records , and data relocation records ( in that order ) .  The 
symbols and re location record s may be empty if  the prog ram 
was loaded with the appropr iate options to ld ( l )  or if  they 
have been removed by strip ( ! ) . --

When an x . out file is loaded into core for execution , three 
log ic al segments are set up : the text segment,  the data seg
ment ,  and stack segment.  The data segment conta ins intial
ized data followed by bss , or blank storage spac e : bss is 
init iali zed to all 0 .  The text segment beg ins at the text  
relocat ion base (not necessar ily 0 )  in  the core image : the 
header itse lf is not loaded .  If the text  segment is  to be 
impure ( not wr ite-protec ted ) ,  the data segment is immedi
ate ly contiguou s with the text  segmen t .  

I f  the text segment is  pure , the data segment beg ins at  the 
f i r st page boundary following the text segment , and the text 
segment is not wr iteable by the prog ram : i f  other  processes 
are execu ting the same file , they will share the text seg
ment .  On some mach ines , the text and da ta segment locations 
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may be reversed .  

I f  the text and data segments are separate ( separate I & D) , 
the text  and data segments may beg in at unre lated locations .  

The stack segment will be located by the Xen ix kerne l ,  and 
on non-f ixed stack mach ines is extended au tomatically as 
requ ired . The data segment is  only extended as requested by 
br k ( 2 ) . 

HEADER 
In the header , the s izes  of each sec tion are given in byte s ,  
but are even . The s ize  o f  the header is not inc luded in any 
of the other  s izes . 

Layout information as g iven in the inc lude file is : 

struct xexec { I* x . ou t  header *I 
uns ig ned shor t x_mag ic : I* mag ic number *I 
uns igned shor t x_ext :  I* extended header s iz e  *I 
long x text : I* text  s ize  *I 
long x-data : I* data s iz e  *I 
long x-bss : I* bss s iz e  *I 
long x_syms : I* symbol table s iz e  *I 
long x re loc : I* relocation s iz e  *I 
long x-entry : I* entry point *I 
char x_cpu :  I* cpu type *I 
char x_relsym : I* re loc & symbol format  *I 
unsigned shor t x_renv : I* run-t ime env ironment *I 

} : 
De f init ion for the x . ou t  mag ic number . The presence of th is 
value in the fir st two byte s of a f ile ind icate s  the file is 
in x . out format . 

#define X MAGIC Ox0 20 6 

De fin it ions for x cpu .  The fir st two defined bits are se t 
if the bytes or words  in the x . out header ,  symbol table and 
relocat ion records are not stored in the same order  as on a 
PDP-11 . The second group ind icate s the cpu for wh ich the 
f i le was comp i led or assembled . 

#de f ine XC BSWAP Ox8 0 I* bytes swapped *I 
Ide f ine XC WSWAP Ox4 0 I* words  swapped *I 

#de f ine XC NONE OxO O I* none *I 
ide fine XC-PDPll OxO l  I* PDP-11  *I 
ide f ine XC-2 3  Ox0 2  I* 23 fixed PDP-11  * I  
ide f ine XC-Z 8K O x0 3  I* Z8000  *I 
ide fine XC-8086  Ox0 4 I* 8086  *I 
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#de fine XC 6 8K O xO S  /* M68000  */ 
#define XC Z 8 0  Ox06 /* Z80  */ 
#define XC-VAX Ox07 /* VAX 78 0/750 *I 
#define XC CPU Ox3 f /* cpu mask */ 

Definit ions for x_relsym. The f i rst group ind icate s the 
type of relocation attached , the second ind icate s the type 
of symbol table . 

#de fine XR RXOUT OxO O  /* x . out long form */ 
#define XR-RXEXEC OxlO I* x . out  shor t form */ 
#def ine XR-RBOUT Ox20  /*  b .  out format */ 
#de f ine XR-RAOUT O x3 0  /* a . out  format */ 
#def ine XR-R86REL Ox4 0  /* 8086  relocatable *I 
#define XR-R86ABS Ox50 /* 8086  absolute */ 
#define XR REL OxfO /* relocation mask */ 

#de fine XR SXOUT OxO O  /* struct sym */ 
#de f ine XR SBOUT . OxO l  /* struct bsym */ 
#define XR SAOUT Ox0 2  /* struct asym */ 
#de fine XR-S86REL Ox0 3  /* 808 6  relocatable *I 
#def ine XR-S86ABS Ox04 /* 8086 absolu te *I 
#de fine XR-SUCBVAX O x0 5  /* str ing table */ 
#define XR-SYM OxO f /* symbol mask */ 

Definitions for x renv , the run-t ime env ironment.  The fir st 
group ind icate s the ver s ion of Xen ix for wh ich the file was 
comp i led . The XE LTEXT and/or XE LDATA bits are set if  text  
and/or data addresses requ ire more than s ixteen bits . Other  
bits are  set  to desc r ibe the configuration of the text  and 
data segments , to ind icate if the fixed stack s ize  field in 
the extended heade r is valid , and to ind icate whether  it  is 
executable or linkable . 

#define XE V2 Ox4 000  I* ver s ion 2 . x  */ 
#de fine XE VERS O xcO O O  I* ver s ion mask */ 

#define XE RES Ox008 0 I* rese rved */ 
#define XE-LTEXT Ox0 04 0  I* large mode l  tex t  *I 
#define XE-LDATA Ox0 020  /*  large mode l  data *I 
#define XE-OVER OxO O lO /* text over lay */ 
#define XE-FS Ox0 008  I* f ixed stack */ 
#define XE PURE Ox0004  /* pure text  */ 
#define XE-SEP Ox0 0 0 2  /* separa te I & D *I 
#def ine XE-EXEC OxO O O l  /* executable */ 

EX'l'ENDED HEADER 
The fir st two fields conta in the s izes of text  and data 
relocation attached to the file . The next two conta in the 
base addresses for wh ich text and data have already been 
relocated . The fifth field is used on fixed stack mach ines 
to ind ic ate the s i z e  of the stack segment requ ired for 
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execut ion . 

struc t xext { 

} ; 

long xe t rs iz e ;  /* text rel s ize  *I 
long xe-drsize ; /* data rel  s iz e  *I 
long xe-tbase ; /* text base *I 
long xe-dbase ; /* data base *I 
long xe:stksize ; /* stack s ize  */ 

SYMBOL TABLE 
The standard x . out symbol table (XR SXOUT) is discussed 
here . For declarat ions of other suppor ted symbol types ,  see 
the sys/relsym. h  include file . Some flag values are only 
used inte rnally by utili ty prog rams , and will not be found 
in object files . 

If  a symbol ' s  type is undefined external , and the value 
f ield is non-zero,  the symbol is inte rpreted by the link 
editor ld { l )  as the name of a common reg ion whose s iz e  is 
ind icated by the value of the symbol . 

The value of a word in the text or data por tions wh ich is 
not a re fe rence to an undef ined exte rnal symbol is exac tly 
that value wh ich will appear in core when the file is exe
cuted . If a word in the text or data por t ion involves a 
reference to an undefined ex te rnal symbol , as ind icated by 
the relocation information for that word , then the value of 
the word as stored in the file is an offset from the assoc i
ated external symbol . When the file is proc essed by the 
link ed itor and the external symbol becomes def ined , the 
value of the symbol will be added into the word in the file . 

Each symbol in the table has the structure given below , fol
lowed immed iate ly by its name in the form of a null te r
minated str ing . The leng th of the symbol name , inc luding 
the null te rminator , must be no greate r  than SYMLENGTH . No 
effor t is  made to word align subsequent structures in the 
symbol table . 

The fir st field encodes the symbol type , the last conta ins 
the value ( usually the core address ) of the symbol .  The 
struc ture has been padded to allow portable use . 

struc t 

} ; 

sym { 
uns igned 
uns igned 
long 

shor t 
shor t 

#de fine SYMLENGTH 50 

s type ; 
s-pad ; 
s-value ; 
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De fin it ions for s_type : 

#def ine S UNDEF OxO O O O  I *  undefined *I 
#define S ABS OxO O O l  I* absolute *I 
#def ine S TEXT O x0 0 0 2  I* text *I 
#define S DATA Ox0003  I *  data *I 
#de fine S BSS Ox0 004  I* bss *I 
#define S-COMM Ox0 0 0 5  I* inte rnal *I 
#def ine S-REG Ox0 0 0 6  I* reg is te r  *I 
#define S-COMB Ox0 007  I *  inte rnal *I 
f:define S-TYPE O xO O lf I* mask *I 

#de fine S FN OxO O lf I* f i le name *I 
#de fine S-EXTERN Ox0 0 20 I* external b it *I 

The nlist  struc ture , prov ided for compatibility with 
nlist ( 3 ) . 

struc t 

RELOCATION 

nlist  { 
char  
int 
uns igned 

n_name [ 8 ] J 
n type J 
n-value 1 

I* symbol name *I 
I* type flag *I 
I* value *I 

If relocation informat ion is presen t ,  it takes one of two 
forms . For linkable obj ec t  file s ,  the long form (XR RXOUT) 
is used to enable refe rences between modules to be resolved 
when linked together . 

The fir st field encodes the segment refe renced , the s ize  
(number of byte s )  to relocate , and whether the relocation is  
relative . The second conta ins the symbol id , an index into 
the symbol table . The f i rst symbol in the symbol table is 
referenced with 0 .  The symbol id is used to obta in the sym
bol value in order to per form exte rnal relocation . The last 
field conta ins the pos it ion with in the cur rent segment at 
wh ich re locat ion is to be per formed . 

struc t re loc { 
uns igned 
uns igned 
long 

shor t 
shor t 

r desc 1 
r-symbol J 
r_pOS J 

I* descr iptor *I 
I* symbol id *I 
I* pos it ion *I 

Def in it ions for r desc . The fir st group encodes the segment 
refe renced , the second the s iz e  of relocat ion, and the last 
whether relocation is  relative . 

#de fine RD TEXT 
#de fine RD DATA 
#define RD BSS 

OxO O O O  
Ox4 00 0  
Ox8 00 0  
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#define RD EXT OxcO O O  
#de f ine RD SEG OxcO OO  

#define RD BYTE OxO O O O  
#def ine RD WORD OxlO O O  
#define RD-LONG O x2000  
#define RD-SI ZE O x3 00 0  

#de f ine RD DISP Ox0 8 00 

For executable files , the shor t form (XR RXEXEC) is used to 
allow a s ing le module to be re located. Th is enables the 
link editor to relocate a file to run at the different text  
and data base addresses required for different mach ines , or 
to convert it  to pure text ,  fixed stack , etc , without recom
piling . 

struc t xre loc { 
} 1 

long xr_cmd 1 

The fir st bit  is set if  the relocation re fe rences the text  
segment ,  the second if the relocation involves four byte s 
( as opposed to two) . The last field is the pos it ion , or 
offse t ,  with in the cur rent segment at wh ich the relocation 
is to be per formed . 

#define XR CODE 
#define XR LONG 
#def ine XR OFFS 

SEE ALSO 

Ox8 0000000  
O x4 00 0 0 0 0 0  
Ox3 fffffff 

/* code/text segment */ 
/* long/shor t ope rand */ 
/* 30 bit offset */ 

as ( lS ) , ld ( lS ) , nm ( lS ) , str ip ( lS ) , brk ( 2 ) , nlis t ( 3 ) 
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acct  - execution account ing file 

SYNTAX 
t include <syslacct . h> 

DESCRIP'l"ION 
Acct ( 2 )  cau ses entr ies to be made into an accounting file 
for each process that te rminate s .  The accounting file is a 
sequence of entr ies whose layou t ,  as de fined by the inc lude 
file is : 

I* 
* Accounting structures 
*I 

typede f uns igned shor t comp t ;  
I* floating point format  below : *I 

I* 3 bits base 8 exp, 13 bits fraction *I 

struc t acct  
{ 

} ; 

char  
comp_t 
comp_t 
comp t 
t ime-t 
short 
shor t 
shor t 
comp t 
dev t 
char 

extern struc t 
extern struct  

#de fine AFORK 
#define ASU 

ac_comm [ lO ] ; 
ac utime ; 
ac -stime ; 
ac-etime ; 
ac -bt ime ; 
ac-uid ; 
ac-g id ; 
ac_mem ; 
ac io ; 
ac-tty ; 
ac=flag ; 

I* Accounting command name *I 
I* Accounting use r t ime *I 
I* Accounting system time *I 
I* Accounting elapsed time *I 
I* Beg inn ing time *I 
I* Accounting user ID *I 
I* Accounting group ID *I 
I* Average memory usage *I 
I* Number of disk  IO blocks *I 
I* Control typewr ite r *I 
I* Accounting flag *I 

acct  acc tbuf ; 
inode *acctp ; I* inode of accounting file *I 

0 1  
0 2  

I* has executed for k ,  but no exec *I 
I* used super-user pr iv ileges *I 

If the proc ess does an exec ( 2 ) , the fir st 10 charac te r s  of 
the filename appear in ac comm . The accounting flag contains 
bits ind icat ing whether exec ( 2 )  was ever accompli shed , and 
whether the process ever had super-use r pr iv ileges . 

SEE ALSO 
ace t ( 2 ) , sa ( 1 )  
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NAME 
ar  - a rch ive ( library)  f ile format 

SYNTAX 
t include <ar . b> 

DESCRIPTION 
The arch ive command ar is used to comb ine several f i les  in to 
one . Arch ives are used ma inly as librar ies  to be searched 
by the link-ed itor ld . 

A f i le produced by ar has a mag ic number at the sta r t ,  fol
lowed by the const ituent file s ,  each preceded by a f ile 
header .  The mag ic number and header layout as desc r ibed in 
the inc lude file are : 

tde fine ARMAG 
struc t ar hdr 

char 
long 
char 
char 
shor t 
long 

{ 
0 177545  

ar  name [ l4 ] ; 
ar-date ; 
ar-u id ;  
ar-g id ; 
ar_mode ;  
ar_s ize ; 

The name is a nu ll-te rminated str ing ; the date is in the 
form of time ( 2 ) ; the use r ID and group ID are number s ;  the 
mode is a bit  patte rn per chmod ( 2 ) ; the s iz e  is counted in 
bytes . 

Each file beg ins on a word boundary ; a null byte is inserted 
between files  if nec essary.  Never theless the s iz e  g iven 
re flec ts the actual s iz e  of the file exclus ive of padd ing . 

Notice there is no prov is ion for empty areas in an arch ive 
file .  

SEE ALSO 
ar ( lS ) , ld ( lS ) , nm ( lS )  

RO'l'ES 
Cod ing user and group IDs as characte r s  is a botch .  
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core - format of cor e  image file 

DESCRI�ION 
XENIX wr ites out a core image of a te rminated proc ess when 
any of var iou s error s  occur . See s ignal ( 2 )  for the list  of 
reasons 1 the most  common are memory violations , illegal 
instructions , bus error s ,  and user-generated quit s ignals . 
The core image is called ' core ' and is wr itten in the 
process ' s  wor k ing direc tory (provided it  can be 1 normal 
access controls apply) . 

The fir st 10 24  bytes of the core image are a copy of the 
system ' s  per-use r data for the proc ess , inc luding the reg is
ter s  as they were at the time of the fault : see the system 
lis tings for the format of th is area . The rema inder 
represents the ac tual contents of the user ' s  core area when 
the core image was wr itten . I f  the text segment is wr ite
protec ted and shared , it  is not dumped : otherw ise the entire 
address space is  dumped . 

In general  the debugger adb ( l )  is suffic ient to deal with 
core images . 

SEE ALSO 
adb ( l ) , s ignal ( 2 )  
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NAME 
d i r  - format of direc tor ies 

SYNTAX 
l include <sys/dir . h> 

DESCRIPTION 
A d i rec tory behaves exac tly li ke an ord inary f i le ,  save that 
no use r may wr ite into a direc tory .  The fac t that a f i le is 
a direc tory is ind ic ated by a bit in the flag word of its 
i-node en try see , filsys ( S ) . The struc ture of a direc tory 
en try as g iven in the inc lude file is : 

t ifndef DIRSI Z 
tde fine DIRSI Z 
#end i f  
struc t  direct 
{ 

} ; 
ino t 
char 

14 

d ino ; 
d name [DIRSI Z ] ; 

By conven tion , the fir st two entr ies in each direc tory are 
for ' · '  and ' • •  ' .  The f i rst is an entry for the d irec tory 
itself . The second is for the paren t director y .  The mean
ing of ' · · '  is mod if ied for the root  directory of the maste r 
f i le system and for the root  direc tor ies of removable f ile 
systems . In  the fir st case , there is no paren t ,  and in the 
second , the system does not permi t off-device refe rences . 
There for e in both cases ' · · '  has the same meaning as  ' ' 

SEE ALSO 
f i lsys ( S )  
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dump ,  ddate - incremental  dump format 

SYII'l'AX 
l include <sys/types . h> 
l include <sys/ino . h> 
l include <dumprestor . h> 

DESCRIP.riON 
Tapes used by dump and restor ( ! )  conta in : 

A h eader record 
Two groups of b it map records 
A g roup of records descr ibing direc tor ie s 
A group of record s desc r ibing files  

DUMP (S ) 

The format of the header record and of the f i r st record of 
each descr iption as g iven in the inc lude file <dumprestor . h> 
is : 

#define NTREC 
#define MLEN 
#define MSI Z 

tdefine TS TAPE 
#define TS-INODE 
#define TS-BITS 
#de fine TS-ADDR 
#define TS END 
ide fine TS-CLRI 
#define MAGIC 
#define CHECKSUM 
struct spcl 
{ 

int  
time t 
t ime-t 
int 
daddr t 

-ino t 
int 
int 
s truct 
int 
char 

} spcl : 

struct idates 
{ 

char 
char 
t ime t 

c type ; 
c-date ; 

20 
16 
409 6 

1 
2 
3 
4 
5 
6 
{ int) 6 0 0 11 
{ int) 8 4446  

c-ddate : 
c-volume ; 
c-tapea ; 
c-inumber : 
c-mag ic ; 
c-checksum ; 
dTnode c_d inode ; 
c count ; 
c=addr [BSI ZE ] ; 

id name [ l6 ] : 
id-incno ; 
id-ddate : 
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NTREC i s  the number of 512  byte record s in a phy s ical tape 
block . MLEN is the number of bits in a bit  map word .  MSI Z 
is the number of b it map words . 

The TS entr ies are used in the 
what sor t  of heade r th is is . 
are as follows : 

TS_TAPE Tape volume label 
TS !NODE 

c type field to ind ic ate 
The types and the ir meanings 

A f i le or direc tory follows . The c dinode field is 
a copy of the disk inode and conta ins b its te lling 
what sor t  of f ile this is . 

TS BITS A bit map follows . Th is bit  map has a one bit for 
each inode that was dumped . 

TS ADDR A subrecord of a file descr iption . See c addr 
below. 

TS END End of tape record . 
TS-CLRI A bit map follows . Th is bit  map conta ins a zero bit  

for all inodes that we re empty on the file system 
when dumped . 

MAGIC All header records have th is number in c magic .  
CHECKSUM 

Header records check sum to th is value . 

The fields of the heade r structure are as follows : 

c_type The type of the header . 
c date The date the dump was taken . 
c-ddate The date the file system was dumped from .  
c-volume The cur rent volume number of  the dump . 
c tapea The current number of th is ( 5 12-byte ) record . 
c-inumber 

The number of the inode being dumped if th is is of 
type TS !NODE . 

c_mag ic Th is conta ins the value MAGIC above , truncated as 
needed.  

c check sum 
This conta in s whatever value is needed to mak e  the 
record sum to CHECKSUM. 

c dinode This is a copy of the inode as it  appears  on the 
file system ; see fi lsys ( 5 ) . 

c count The count of characte r s  in c addr . 
c-addr An array of characte r s  desc r ib ing the blocks  of the 

dumped file . A charac te r is zero if the block 
assoc iated with that charac te r  was not present on 
the file system, otherwise the charac te r is non
zero.  I f  the block was not present on the file 
system, no block was dumped ; the block will be 
restored as a hole in the file . If there is not 
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suffic ient space in th is record to descr ibe all of  
the blocks in a file , TS ADDR records  will be  scat
tered through the file ,  each one pick ing up where 
the' last left off . 

Each volume except the last ends with a tapemar k  ( read as an 
end of f i le ) . The last volume ends with a TS END record and 
then the tapemark .  

The structure idates 
/etc/ddate where dump 
structure are : 

descr ibes an entry of the f i le 
history is  kept .  The fields of the 

id name The dumped filesystem is ' /dev/id n9m ' . 
id-incno The �evel number of the dump tape 1 see dump ( ! ) . 
id-ddate The date of the incremental dump in system format 

see types ( S ) . 

PILES 
/e tc/ddate 

SEE ALSO 
dump ( ! ) , dumpd ir ( l ) , restor ( ! ) , f i lsys ( S ) , types ( S )  
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NAME 
env ir on - use r  env ironmen t 

SYNTAX 
extern char **environ ,  

DESCRIPTION 
An array of str ings  c alled the ' environmen t '  is made ava i l
able by � ( 2 )  when a process beg ins .  By conven tion these 
str ings  have the form ' name=value ' .  The following name s are 
used by var iou s command s : 

PATH The sequence of direc tory prefixes that s h ,  time , 
nice ( l ) , etc . , apply in search ing for a fi le-known-Dy 
an incomplete path name . The pre fixes are separa ted by 
' : ' .  Login ( l )  sets PATH= : /b in : /usr/bin .  

HOME A u se r ' s  log in directory , set by login ( l )  from the 
password file passwd ( S ) . 

TERM The kind of te rminal for wh ich output is to be 
prepared . Th is information is used by commands ,  such 
as nroff or plot ( l ) , wh ich may explo it spec ial terminal 
capabilities . See term ( 7 )  for a lis t  of te rminal 
type s .  

Further  names may be placed i n  the env ironmen t by the export 
command and ' name=value ' argumen ts in sh ( l ) , or by exec ( 2 ) . 
It  is unwise to conflict with cer ta in Shell var iables--that 
are frequen tly expor ted by ' . profi le ' f i les : MAIL ,  PSl ,  PS 2 ,  
IFS .  

SEE ALSO 
exec ( 2 ) , sh ( l ) , term ( 7 ) , log in ( l )  
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NAME 
f i lsys , fbl k ,  ino - format of file system volume 

SYN'l'AX 
t i nclude <Sy$/param. h> 
t include <sys/fblk . h> 
tinclude <sys/filsys . h> 
tinclude <sys/i�o . h> 

DESCRIPTION 
Every f i le system storage volume has a common format for 
certa in vital information . Every such volume is divided 
into a certa in number of 512-byte blocks . Block 0 is unused 
and is avai lable to conta in a bootstrap prog ram , pack label , 
or other  information . 

Block 1 is  the super block . The layout of the super block as 
defined by the include file <�/filsys . h> is : 

/* 
* Structure of the super-block 
*I 

struct fi lsys { 

} : 

uns igned shor t s_is ize : 
daddr t s_fs ize : 

/* s ize  in blocks of i-list  */ 
/* s i ze in blocks of ent ire  */ 
/* volume */ 

shor t s_nfree : /* number of addresses */ 
/* in s free */ 

daddr t s free [NICFREE] ; /* free block list */ 
shor t- s-n inode : /* number of i-nodes */ 

ino t 
char 

char 

- /* in s inode */ 
s inode [NIC INOD ] : /* free-i-node list */ 
s-flock : /* lock dur ing free list  */ 
- /* manipulation */ 

s_i lock : /* lock dur ing i-list  */ 
/* manipulation */ 

char s fmod : /* super block mod ified flag */ 
char s-ronly : /* mounted read-only flag */ 
time t s-time : /* last super block update */ 
/* remainder not mainta ined by th is ver s ion of system */ 
daddr t s tfree : /* total free blocks*/ 
ino t- s-tinode : /* total free inodes */ 
short s_m : /* interleave factor */ 
shor t s n :  /* n n */ 
char s=fname [ 6 ] : /* f i le system name */ 
char s fpack [ 6 ] : /* f i le system pack  name */ 
/* remainder is ma inta ined for xenix */ 
char s clean : /* S CLEAN i f  structure */ 

- /* is  proper ly closed */ 

#define s CLEAN 0 10 6  /* arbitrary mag ic value */ 
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S i s i ze is the address of the fi r st block afte r the i-lis t ,  
which starts  j ust after the super-block , i n  block 2 .  Thus 
the i-l i s t  is s i s i ze-2 blocks  long . S f s i ze is the address 
of the fir st block not potentially available for allocation 
to a f ile . These numbers  are used by the system to chec k 
for bad block addresses � if  an ' imposs ible ' block address is 
allocated from the free list  or is freed , a diagnost ic is 
wr itten on the on-line console . Moreover , the free array is 
cleared , so as to prevent fur ther allocation from a presum
ably cor rupted free lis t .  

The free lis t for each volume is ma inta ined as follows . The 
s free array conta ins , in s free [ l ] , , 
s free [ s  nfree-1 ] , up to NICFREE free block number s .  NIC
FREE i s  a configurat ion constant . S f ree [ O ]  is the block 
address of the head of a cha in of blocks const ituting the 
free lis t .  The layout of each block of the free cha in as 
defined in the include file <�/fbl k . h> is : 

struct fblk 
{ 

shor t df nfree � 
daddr t df=free [NICFREE] � 

The fields df nfree and df free in a free block are used 
exac tly like  s nfree and s free in the super block . To 
allocate a block : decrement s nfree , and the new block 
number is s free [ s  nfree] . I f  the new block address is 0 ,  
there are no blocks left , so give an error . I f  s nfree 
became 0 ,  read the new block into s nfree and s f ree . To 
free a block , check i f  s nfree is NICFREE � if  so , copy 
s nfree and the s free array 1nto it , wr ite it out ,  and set 
s nfree to 0 .  In  any event set s free [ s  nfree]  to the freed 
block ' s  address and increment s nfree . 

s ninode is the number of free i-number s  in the s i node 
array .  To allocate an i-node : i f  s ninode is greate r  than 
0 ,  decrement it and return s inode [ s  ninode ] . If it was 0 ,  
read the i-li s t  and place the number s  of all free inodes ( up 
to NICINOD) into the s inode array , then try again .  To free 
an i-node , prov ided s n1node is less than NIC INODE , place 
its number into s inode [ s  ninode ] and increment s ninode . I f  
s ninode is already NIC INODE , don ' t  bother to ente r the 
freed i-node into any table . Th is lis t of i-nodes is only 
to speed up the allocation proc ess � the informat ion as to 
whether the inode is really free or not is mainta ined in the 
inode itself . 

s flock and s ilock are flags  mainta ined in the core copy of 
the file system wh i le it is mounted and their  values on disk  
are immater ial . The value of s fmod on disk  is l ikewise 
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immate r i al �  i t  i s  used a s  a flag to ind icate that the 
super-block has changed and should be copied to the disk 
dur ing the next per iod ic update of f i le system information . 
S ronly is a ·wr ite-protect ion ind icator � its  dis k value is 
also immater ial . 

S t ime is the 
was changed . 
the root file 
time . 

last  time the super-block of the file system 
Dur ing a reboot ,  s t ime of the super-block for 
system is used to set the system ' s  idea of the 

The fields s tfree , s tinode , s fname and s fpack are not 
currently ma intained . 

I-number s  beg in at 1 ,  and the storage for i-nbdes beg ins in 
block 2 .  I-nodes are 6 4  bytes long , so 8 of them fit  into a 
block . I-node 2 is reserved for the root direc tory of the 
f ile system,  but no other  i-number has a bu ilt-in  meaning . 
Each i-node represents one fi le . The format of an i-node as 
given in the include file <�lino . h> is : 

I* 
* Inode structure as it appears on 
* a disk  block . 
*I 

struct  dinode 
{ 

} ; 
#define 
I* 

* the 
* 
* 
*I 

uns igned shor t di  mode : I* mode and type of file *I 
shor t di nlink : - I* number of links to file *I 
shor t di-uid : I* owner ' s  user id *I 
shor t di-g id : I* owner ' s  group id *I 
off t di-s i z e :  I* number of bytes i n  file *I 
char di-addr [ 4 0 ] : I* d is k  block addresses *I 
time t di-atime : I* t ime last accessed *I 
time-t di:mt ime : I* t ime last mod if ied *I 
time-t di ctime : I* time created *I 

INOPB 8 I* 8 inodes per block *I 

40 address bytes : 
39 used : 13 addresses 
of 3 bytes each . 

Di  mode tells the k ind of f ile : it is encoded identically to 
the st mode field of stat ( 2 ) . Di nlink is the number of 
directory entr ies ( links )  that refer to th is i�nod e .  Di uid 
and di  gid are the owner ' s  user and group IDs . S i ze 1s the 
number of bytes in the file . Di atime and di mtime are the 
times of last access and mod i fication of the file contents 
( read , wr ite or create ) ( see  times ( 2 ) ) :  Di  ctime records the 
time of last mod ification to the inode or to the file , and 
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i s  used to dete rmine whether i t  should be dumped . 

Spec ial files  are recogni zed by the �r  modes and not by i
number .  A block-type spec ial file is one which can poten
tially be mounted as a file system � a characte r-type spec ial 
file cannot , though it is not necessar ily character
or iented . For spec ial files , the di  addr field is occup ied 
by the dev ice code ( see types ( S ) ) .  The dev ice codes of 
block and character spec ial files  overlap .  

Disk addresses o f  plain files  and direc tor ies are kept in 
the array di  addr packed into 3 bytes each . The fir st 10 
addresses spec ify dev ice blocks direc tly . The last 3 
addresses are s ingly , doubly , and tr iply ind irect and point 
to blocks  of 128 block pointe r s .  Pointe r s  in ind irec t  
blocks have the type daddr t ( see types ( S ) ) .  

For block b in a f ile to exis t ,  it  is  not nec essary that all 
blocks  less than b exis t .  A zero block number either in the 
address words of the i-node or in an ind irec t block ind i
cates that the cor respond ing block has never been allocated .  
Such a mis s ing block reads as if  it  conta ined all zero 
words .  

SEE ALSO 
ichec k ( l ) , dcheck ( l ) , shutdn ( 2 ) , dir ( S ) , mount ( lM) , stat ( 2 ) , 
types ( S ) , fsck ( lM) , 

XENIX-68  4 XENIX-68 



GROUP ( S )  GROUP ( 5 )  

group - group file 

DESCRIP'J.'ION 
Group conta ins for each group the following information : 

group name 
encrypted password 
nume r ical group - ID 
a comma separated list of all users  allowed in the group 

This is an ASC I I  f i le .  The fields are separated by 
Each group is separated from the next by a new-li ne .  
password field i s  null , no password is demanded . 

colons ; 
If  the 

Th is file res ides in 
encrypted passwords , it  
miss ion and can be  used , 
ID ' s to name s .  

direc tory /etc . Becau se o f  the 
can and does have general read per
for example , to map numer ical group 

FILES 
/etc/group 

SEE ALSO 
newgrp ( l ) , crypt ( 3 ) , passwd ( l ) , passwd ( S )  
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NAME 
mtab - mounted file system table 

DESCRIPTION 
Mtab resides in directory /etc and conta ins a table of dev
ICeS mounted by the mount command . Umount removes entr ie s .  

Each entry is 6 4  bytes long ; the f i rst 3 2  are the null
padded name of the place where the spec ial f i le is mounted ; 
the second 3 2  are the null-padded name of the spec ial f ile .  
The spec ial f i le has all its direc tor ies str ipped away ; that 
is , everyth ing through the last ' / '  is thrown away .  

Th is table is  present only so people can look at it . I t  
does not matte r to mount if  there are duplicated entr ies nor 
to umount i f  a name cannot be found . 

FILES 
jetc/mtab 

SEE ALSO 
mount ( l )  
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NAME 
passwd - password file 

DESCRIP'l'ION 
Passwd conta ins for each user the following information : 

log in name 
encrypted password 
nume r ical user ID 
numer ical g roup ID 
user ' s  full name and optional information 
initial wor k ing direc tory 
prog ram to use as Shell 

Th is is an ASCII  f i le .  Each field with in each user ' s  entry 
is separated from the next by a colon . Each user is 
separated from the next by a new-line . If  the password 
field is null , no password is demanded 7 i f  the Shell field 
is null , the Shell itself is used . 

Th is file res ides in 
encrypted passwords , it  
miss ion and can be used , 
ID ' s to names • 

direc tory /etc . Becau se of the 
can and does have general read per
for example , to map numer ical user 

Some prog rams depend on cer ta in entr ies ( such as "daemon " 
and " root " )  1 these should not be removed . 

FILES 
jetc/passwd 

SEE ALSO 
getpwent ( 3 ) , log in ( ! ) , 
cron ( 8 )  

crypt ( 3 ) , passwd ( l ) , group ( S ) , 
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NAME 
phys io - phys ical i/o on raw dev ices 

SYNTAX 
t include <sys/param . h> 

DESCRIPTION 
Raw dev ices provide a means to avoid the operating system ' s  
normal block buffer ing mechan isms and to take  advantage of 
spec ial capabilit ies of var ious dev ice controlle r s .  

Raw physical i/o can be used with two classes of dev ices 
dev ices with var iable record s izes  ( such as an industry 
standard 9- track magnetic tape dr ive) and phys ically block ed 
dev ices with fixed record or sec tor s izes ( such as any com
mon disk  dr ive) . It  is generally used for one of a small 
number  of reasons . 

Phys ical i/o improves transfer effic iency 1 i/o operations 
bypass the system block buffers , going direc tly to or from 
user memory .  However , th is is complete ly true only for 
those dev ice controllers  wh ich fully suppor t DMA (direc t  
memory access)  to all o f  memory .  Manual pages i n  sec t ion 4 
shou ld be consulted for information about ind ividual dev
ices . 

Physical i/o also prov ides more  intimate control over dev
ices than is poss ible with block-buffered i/o .  I f  a floppy 
disk , for example , we re to have an odd number of 2 56-byte 
sector s ,  the last sec tor could be accessed through phys ical 
i/o , but not through block-buffered i/o ( see below) . On 
standard magnetic tapes ,  as another  example , physical i/o 
can be used to create or access records of arbitrary s iz e 1 
this is par ticularly impor tant in dealing with tapes for use 
on non-XENIX systems . 

Physical i/o operations to block or sec tor or iented dev ices 
must request transfer counts wh ich are mult iples of the 
system ' s  block s i z e ,  BSI ZE , as defined in <�/param . h> .  
Simi lar ly , they must beg in at dev ice addresses  wh ich are a 
mult iple of BS I ZE .  Any i/o request which does not comply 
with these restr ictions will return an error status without 
initiating any i/o . To access a part ial block at the end of 
a raw dev ice ,  one must comply with these restr ict ions 1 the 
requested transfer count mu st be a mult iple of BSI ZE , but 
the system call will return the count of bytes actually 
transferred.  

· 

Becau se of 
ices , the 
apply to 
becau se of 

var iable record sizes  on raw magnetic tape dev
restr ictions on raw i/o us ing disk  devices do not 
unformatted magnetic tape dev ices . However , 
th is var iable record leng th ,  lseek ( )  calls to raw 
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magnetic tapes are quietly ignored . 

SEE ALSO 

NOTES 

lseek ( 2 ) ,  read ( 2 ) , wr ite ( 2 )  

On heav ily loaded systems running certa in implementations of 
XENIX , high overhead may be required to allocate contiguous 
reg ions of memory for processe s requesting raw i/o .  

Lseek ( )  on raw magnetic tape should return an error ind ica
tion . Also on raw magnetic tape , there should be a way to 
per form forwa rd and backward record and file spac ing and to 
wr ite an EOF mark .  

Uniform behav ior at end of device has not yet been imple
mented for all dev ice dr iver s .  

Prog rams wr itten for standard UNIX that do not follow these 
rules may require  minor change to run under XENIX . 
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NAME 
plo t - graph ics inte r fac e 

DESCRIPTION 
Fi les  of th is format are produced by routines descr ibed in 
plot ( 3 ) , and are inte rpre ted for var ious dev ices by commands 
descr ibed in plot ( l ) . A graph ics f i le is a stream of plo t
ting instructions . Each instruction cons is ts of an ASCII  
le tte r usually followed by byte s of  binary information.  The 
instruc tions are exec uted in order .  A point is des ignated 
by fou r bytes repre senting the x and y values � each value is 
a s igned in teger . The last des ignated point in an 1 ,  m,  n ,  
or  p instruction becomes the ' cur rent poin t '  for the next 
instruc tion . 

Each of the following descr ipt ions beg ins with the name of 
the cor re spond ing routine in plot ( 3 ) . 

m move : The next four bytes g ive a new cur rent point.  

n cont : Draw a line from the cur rent point to the point 
g iven by the next four bytes . See plot ( l ) . 

p po int : Plo t th e point g iven by th e next four byte s .  

1 line : Draw a line from th e point g iven by th e next four 
bytes to the point g iven by the following four byte s .  

t label : Plac e the following ASC I I  str ing so that its f i r st 
charac te r falls on the cur rent point .  The str ing is te r
minated by a newline . 

a arc : The fir st four bytes g ive the cen te r ,  the next four 
g ive the start ing point,  and the last four g ive the end 
point of a circular arc . The least s ignificant coord i
nate of th e end point is u sed only to dete rmine the qua
drant .  The arc is drawn counte r-clockwise . 

c circle : The fir st four bytes g ive the cen te r of the cir
cle , the next two the radius . 

e erase : Start  ano ther frame of ou tput . 

f linemod : Take  the following str ing ,  up to a newline , as 
the style for drawing fur th er lines . Th e style s are 
' dotted , ' ' solid , ' ' longdashed , ' ' shor tdashed , ' and ' dot
dashed . ' Ef fec tive only in plot 4 014 and plot ver .  

s spac e :  The next four bytes g ive the lowe r left cor ner of 
the plo tt ing are a ;  the following four g ive the upper 
r ig ht cor ner . The plot wi ll be magnif ied or reduced to 
f i t  the dev ice  as closely as poss ible . 
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SEE ALSO 

PLOT ( S )  

Spac e  sett ing s that exac tly f i ll the plo tting a rea  with 
unity sc aling appear below for dev ices suppor ted by the 
f i lte r s  of plot ( l ) . Th e upper limi t is just  ou ts ide the 
plo tt ing are a .  In every case the plo tt ing a rea  is taken 
to be square � points ou ts ide may be displayable on dev
ices whose face isn ' t  square . 

4 014 
ver 
3 0 0 , 3 00s  
4 50 

space ( 0 , 
spac e ( 0 , 
space ( 0 , 
spac e ( 0 , 

o ,  3120 , 
0 ,  204 8 , 
0 ,  409 6 ,  
o ,  4 09 6 ,  

3120 ) � 
20 4 8 )  1 
409 6 ) ; 
409  6 )  1 

plo t ( l ) , plo t ( 3 ) , graph ( ! )  
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NAME 
te rmc ap - te rminal capab ility data base 

SYNTAX 
je tc/te rmc ap 

DESCRIPTION 
Termcap is a data base descr ibing te rminals , used , � . g . , by 
vi ( l )  and cur ses ( 3 ) . Te rminals are descr ibed in termcap by 
giv ing a set of capab i li t ies  wh ich they have , and by 
descr ibing how opera tions are per formed . Padd ing requ ire
men ts and init iali z ation sequenc es are inc luded in termcap . 

Entr ies in termcap cons ist of a number of ' : '  separa ted 
fields . The fir st en try for each te rminal g ives the name s 
wh ich are known for the te rminal , separa ted by ' I ' charac
te r s .  The f i r st name is always 2 charac te r s  long and is 
used by older ver s ion 6 systems wh ich store the te rminal 
type in a 16 bit  word in a systemw ide da ta base . The second 
name given is the most common abbreviation for the te rminal , 
and the last name given shou ld be a long name fully iden ti
fy ing the te rminal . The second name should conta in no 
blank s ;  the last name may we ll conta in blank s for re adab i l
ity.  

CAPABILITIES 
(P )  ind ic ates padd ing may be spec ified 
(P* ) ind icates that padd ing may be based on no . lines affec ted 

Name 
ae 
al 
am 
as 
be 
bs 
bt 
bw 
cc 
cd 
ce  
ch 
cl 
em 
co 
cr 
cs 
CV 
da 
dB 
db 
dC 

Type 
str 
str  
bool 
str 
str  
bool 
str 
bool 
str 
str 
str  
str 
str 
str 
num 
str 
str 
str 
bool 
num 
bool 
num 

Pad? 
(P )  
(P* ) 

(P )  

(P )  

(P* ) 
(P )  
(P )  
(P* ) 
(P )  

(P* ) 
(P )  
(P )  

Descr ipt ion 
End alte rnate charac te r set 
Add new blank line 
Te rminal has au tomatic marg ins 
Start  alte rnate charac te r set 
Backspace if no t AH 
Te rminal can backspac e  with AH 
Back  tab 
Back spac e wraps from column 0 to last column 
Command charac te r in proto type if te rminal se ttable 
Clear to end of display 
Clear to end of line 
Like em but hor izontal motion only , line stays same 
Clear screen 
Cur sor mo tion 
Numbe r of columns in a line 
Carr iage re turn ,  (defau lt ""M) 
Change scrolling reg ion (vt10 0 ) , li ke  em 
Like ch but vert ical only .  
Display may be re ta ined above 
Number of mi llisec of bs delay needed 
Display may be reta ined below 
Number  of mi llisec of cr  delay needed 
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de 
dF 
dl 
dm 
dN 
do 
dT 
ed 
e i  
eo 
ff 
he 
hd 
ho 
hu 
hz 
ic 
i f  
im 
in 
ip 
is 
k0-k9  
kb  
kd  
ke  
kh 
kl 
kn 
ko 
kr  
ks  
ku  
10- 1 9  
l i  
1 1  
rna 
mi 
ml 
mu 
nc 
nd 
nl 
ns 
OS 
pc 
pt 
se 
s f  
sg 
so 
sr 

str 
num 
str 
str  
num 
str 
num 
str 
str  
str  
str 
bool 
str  
str  
str  
str 
str  
str  
bool 
bool 
str 
str 
str 
str 
str 
str  
str  
str 
num 
str 
str  
str 
str  
str  
num 
str 
str  
bool 
str 
str  
bool 
str 
str  
bool 
bool 
str 
bool 
str 
str  
num 
str 
str  

(P* ) 

(P* ) 

(P* ) 

(P )  

(P* ) 

(P* ) 

(P ) 

(P )  

TERMCAP ( S )  

Delete charac te r 
Number  of mi llisec of ff delay needed 
Delete line 
Dele te mode ( ente r )  
Number  of mi llisec o f  n l  delay needed 
Down one line 
Number of mi lli sec of tab delay needed 
End delete mode 
End inse r t  mode � g ive : e i = :  i f  ic 
Can erase over st r i kes with a blank 
Hardcopy terminal page  e jec t  ( defau lt AL) 
Hardcopy te rminal 
Half-line down ( forward 1/2 linefeed) 
Home cur sor ( i f no em) 
Half-l ine up ( reve r se 1/2 linefeed) 
Hazelt ine ; c an ' t  p r int  - • s  
Inse rt  charac ter 
Name of f ile conta in ing i s  
Inse rt  mode ( ente r ) ; g ive : im= : i f  ic 
Inse rt  mode dis tinguishes nulls on display 
Inse rt pad afte r charac te r inse rted 
Te rminal in it ialization str ing 
Sen t by oth er function k eys 0-9  
Sent by backspace k ey 
Sent  by te rminal down arrow key 
Ou t of keypad transmi t  mode 
Sen t by home k ey 
Sen t by te rminal left arrow key 
Number of o ther keys 
Te rmc ap en tr ies for other  non-func tion keys 
Sen t by te rminal r ight arrow key 
Put te rminal in k eypad transmi t mode 
Sen t by te rminal up arrow key 
Labels on other  function keys 
Number  of lines on screen or page  
Last line , fir st column ( if no em )  
Ar row key map , used by vi ver s ion 2 only 
Safe to move wh ile in inse rt  mode 
Memory lock on above cur sor . 
Memory unlock ( turn off memory lock ) . 
No cor rec tly wor k ing carr iage  return (DM2500 ,H20 0 0 )  
Non-destructive spac e ( cur sor r ight)  
Newline charac ter ( defau lt \n) 
Te rminal is a CRT but doesn ' t  scroll . 
Te rminal overstr ikes  
Pad characte r ( rather  than null )  
Has hardware tabs (may need to be set with is )  
End stand out mode 
Scroll forwards 
Number  of blank chars  left by so or se 
Beg in stand ou t mode 
Scroll reverse ( bac kwards)  
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ta str  (P )  
tc str  
te str 
ti str 
uc str 
ue str  
ug num 
ul bool 
up str 
us str  
vb str 
ve str 
vs str 
xb bool 
xn bool 
xr bool 
xs bool 
xt bool 

A Sample Entry 

TERMCAP ( 5 ) 

Tab (other than AI or with padd ing ) 
En try of s imi lar te rminal - must be last 
Str ing to end prog rams that use em 
Str ing to beg in programs that use em 
Underscore one char  and move past it  
End underscore mode 
Number of blank chars  le ft by us or ue 
Te rminal underlines even though it doesn ' t  over str i 
Upline (cur sor up ) 
Start  underscore mode 
Vis ible bell (may no t move cur sor ) 
Sequence to end open/visual mode 
Sequenc e to star t open/v isual mode 
Beeh ive ( fl=escape , f2=ctr l  C) 
A newline is ignored afte r a wrap (Conc ept) 
Re turn ac ts like ce \r \n (Delta Da ta ) 
Standout no t erased by wr it ing over it  (HP 26 4 ? )  
Tabs are destructive , mag ic so char (Tele ray 10 61 )  

The following entry,  wh ich descr ibes the Concept-10 0 , is  
among the more  complex en tr ies in the termcap f i le as of 
th is wr i t ing .  (Th is par ticula r conc ept en try is ou tda ted , 
and is used as an example only . ) 

cl ! clO O ! conceptlO O : is=\EU\Ef\E7\E5\E8\El\ENH\EK\E\20 0\Eo&\20 0 : \  
: al=3 *\EAR : am : bs : cd=l6 *\EAC : c e=l6\EAS : cl=2*AL : cm=\Ea%+ %+ : co# 
: dc=l6\EAA : dl=3*\EAB : e i=\E\20 0 : eo : im=\EAP : in : ip=l6 * : l i # 2 4 : mi : n  
: se=\Ed\Ee : so=\ED\EE : ta=B\t : ul : up=\E ; : vb=\Ek\EK : xn :  

Entr ies may continue onto mult iple lines by giv ing a \ as 
the last characte r of a line , and that empty fields may be 
included for readab ility (here between the last field on a 
line  and the fir st field on the next) . Capab i li t ies  in 
termcap are of three types : Boolean capab i li t ies  wh ich ind i
cate that the terminal has some par t icular feature , nume r ic 
capab i li t ies  g iv ing the s ize  of the te rminal or the s ize  of 
part icular delays , and str ing capab i li t ie s ,  wh ich give a 
sequence wh ich can be used to per form par t icular te rminal 
operations . 

Types of Capabilities 

All capab i li t ies have two lette r codes . For instance ,  the 
fac t  that the Concept has au tomatic ma rg ins ( i . e . an 
automatic re tu rn and linefeed when the end of a line is 
reached) is ind ic ated by the capabi li ty am. Henc e the 
descr iption of the Concept includes am . Nume r ic capab i li
ties  are followed by the charac te r ' # '  and then the value . 
Thus  co wh ich ind icates the number  of columns the te rminal 
has g ives the value ' 8 0 '  for the Concept .  
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Finally , str ing valued capab i li t ies , such a s  ce ( clear to 
end of line sequence) are g iven by the two cha rac te r code ,  
an ' = ' , and then a str ing end ing a t  th e next following ' : ' .  
A delay in mi lliseconds may appear afte r the ' = ' in such a 
capab i l i ty,  and padd ing charac te r s  are supplied by the edi
tor after the remainder of the str ing is sen t  to provide 
th is  delay . The delay can be either  a integer , e . g .  ' 20 ' , 
or an integer  followed by an ' * ' , i . e . ' 3* ' · A ' * '  ind i
cates that the padding required is propor t ional to the 
number of lines affec ted by the operation , and the amount 
g iven is the per-affected-unit  padd ing requ ired . When a ' * '  
is spec i fied , it  is some time s useful to g ive a delay of the 
form ' 3 . 5 '  spec i fy a delay per unit  to ten ths of mi l
li second s .  

A number o f  escape sequences are prov ided i n  the str ing 
valued capab i li t ies for easy encod ing of charac te r s  there . A 
\E maps to an ESCAPE charac te r ,  Ax maps to a control-x for 
any appropr iate x,  and the sequences \n \r \t \b \f g ive a 
newline , return ,  tab , backspac e and formfeed . Finally , 
charac te r s  may be given as three octal digits  afte r a \ ,  and 
the charac ter s  A and \ may be g iven as \A and \\ . I f  it  is 
necessary to plac e a : in a capabi li ty it  must be escaped in 
octal as \07 2 . If it is nec essary to plac e a null charac te r 
in a str ing capab i li ty it  must be encoded as \200 . The rou
t ines that deal with termcap use C str ing s ,  and str ip the 
h igh  bits of the ou tput very late so that a \200 comes out 
as a \000 would . 

Prepar ing Descr iptions 

We now ou tline how to prepare descr iptions of te rminals . 
The most  effec tive way to prepare a terminal descr iption is 
by imi tat ing the descr iption of a s imi lar te rminal in 
termcap and to bui ld up a descr iption gradually , us ing par
tial descr ipt ions with ex to check that they are cor rec t .  
B e  aware that a very unusual terminal may expose defic ien
cies  in the ab i li ty of the termcap f i le to descr ibe it  or 
bugs in ex .  To eas i ly test a new terminal descr iption you 
can set the-env ironmen t var iable TERMCAP to a _pathname of a 
f i le conta ining the descr ipt ion you are wor k ing on and the 
ed itor wi ll look there rather  than in /etc/termcap. TERMCAP 
can also be se t to the te rmcap en try itself to avoid read ing 
the fi le when start ing up the ed itor . 

Bas ic capabilities 

The numbe r  of columns on each line for the te rminal is g iven 
by the co nume r ic capab ility.  I f  the te rminal is a CRT ,  then 
th e number of lines on the screen is g iven by the l i  capa-
bility .  I f  the te rminal wraps around to the beg inning of ·� 
th e next line when it reaches the r ight marg in , then it  
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shou ld have the am capab i li ty .  I f  the terminal c an clear 
its  screen , then th is is g iven by th e cl str ing capab i li ty .  
If  the terminal can backspac e ,  then i t  should have the bs 
capab ility ,  unless a backspac e  is qccomplished by a charac
te r other than AB ( ugh)  in wh ich case you should give th is 
charac ter as the be str ing capab i li ty .  If it ove r str ikes 
( rather than clearing a pos ition when a charac te r is struck  
over )  then it should have the  os capab i li ty .  

A very impor tant point here i s  that the local cur sor mo tions 
encoded in termcap are undefined at the left and top edges 
of a CRT terminal . The ed itor wi ll never attempt to back
spac e around the le ft edg e ,  nor will it attempt to go up 
locally off the top . The ed itor assumes that feed ing off the 
bottom of the screen wi ll cau se the screen to scroll up , and 
the am capability tells whether the cur sor sticks at the 
r ight edge of the screen . If the terminal has switch selec t
able au tomatic marg ins ,  th e termcap fi le usually assume s 
that th is is on , i . e . am . 

These capab i li t ies suff ice to descr ibe hardcopy and glass
tty terminals . Thus the model 33 tele type is descr ibed as 

t3 l 3 3 l tty3 3 : co# 72 : os 

wh i le the Lear Siegle r ADM-3 is descr ibed as 

cl l adrn3 l 3 l ls i adrn3 : am : bs : cl=AZ : l i # 2 4 : co# 8 0  

Cur sor address ing 

cur sor address ing in the te rminal is descr ibed by a em 
str ing capab i li ty ,  with pr intf ( 3 s )  l ike  escapes % x  in  it . 
These substitute to encod ings of the cur rent line or column 
pos it ion,  wh i le other charac te r s  are passed through 
unchanged .  I f  the em str ing is thought of as be ing a func
t ion,  then its argumen ts are the line and then the column to 
wh ich motion is des ired , and the % encod ings have the fol
lowing meaning s : 

%d 
%2  
%3  
% .  
%+x 
% > xy 
% r  
% i  
% %  
% n  
%B 
%D 

as in pr intf , 0 or ig in 
l ike  %2d  
li ke  % 3d  
li ke %c  
adds x to value ,  then % .  
if  value > x adds y ,  no output . 
reverse s  order of line and column , no output 
incremen ts line/column ( for 1 or ig in) 
g ives a s ingle % 
exclus ive or row and column with 0 14 0  (DM250 0 )  
BCD ( 1 6 * ( x/10 ) ) + ( x%10 ) ,  no output . 
Reverse cod ing ( x-2* ( x%16 ) ) ,  no output . ( Delta 
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Cons ider the HP26 45 , wh ich , to get to row 3 and column 1 2 ,  
needs to b e  sen t \E&al 2c0 3Y padded for 6 mi llisecond s .  Note 
that the order of the rows and columns is  inver ted here , and 
that the row and column are pr inted as two dig its . Thus its  
em c apab i lity is cm=6\E& %r %2 c%2Y . The Microte rm ACT- IV 
needs the cur rent row and column sen t prec eded by a AT , with 
the row and column s imply encoded in binary , cm=AT% . %  • •  

Terminals wh ich use % .  need to be able to backspac e  the cur
sor ( bs or be) , and to move the cur sor up one line on the 
screen { up intr-oduc ed below) . This is necessary bec au se it 
is not always safe to transmit  \t , \n AD and \r , as the sys
tem may change or disc ard th em .  

A f inal example is the LSI ADM- 3a ,  wh ich uses row and column 
offset by a blank charac te r ,  thus cm=\E=%+ %+ • 

Cur sor motions 

I f  th e terminal can move the cur sor one position to the 
r ight , leav ing the charac te r at the cur rent pos ition 
unchanged , th en th is sequence should be given as nd { non
destruc tive space) . I f  it  can move the cur sor up a line on 
the screen in the same column , th is should be given as up . 
I f  the te rminal has no cur sor address ing capab i li ty ,  but can 
home the cur sor { to very upper left cor ner of screen ) th en 
th is can be given as ho ; s imi larly a fast way of gett ing to -� 

the lowe r left hand cor ner can be given as 11 ; th is may 
involve going up with up from the home pos ition , but the 
ed itor wi ll never do th is itself  { unless 11 does )  bec ause it 
makes no assumption abou t the effec t  of mov ing up from the 
home pos ition. 

Area clear s 

I f  the terminal can clear from the cur rent pos ition to th e 
end of the line , leaving the cur sor where it is , th is should 
be g iven as ce . I f  the te rminal can cle ar from the cur ren t 
pos ition to the end of the display , then th is should be 
g iven as cd . The ed itor only uses cd from the fir st column 
of a line . 

Insert/delete line 

If  the te rminal can open a new blank line before the line 
where the cur sor is , th is should be given as al ; this is 
done only from the fi r st pos it ion of a line . The cur sor 
must then appear on the newly blank line .  I f  the  te rminal 
can delete th e line wh ich th e cur sor is on , then th is shou ld 
be g iven as dl ; th is is done only from the fir st pos ition on 
the line to be deleted . I f  the te rminal c an scroll the 
screen backwards , th en th is can be given as sb , but j ust al 
suff ices . If the te rminal can re tain display memory above 
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th en th e da capab i li ty shou ld be g iven ; i f  display memory 
can be reta ined below then db should be given . These le t 
the ed itor under stand that delet ing a line on the screen may 
br ing non-blank lines up from below or that sc rolling back  
with s b  may br ing down non-blank lines . 

Inser t/delete character 

There are two basic kind s of intelligen t  te rminals with 
respec t to inse r t/dele te charac te r wh ich can be desc r ibed 
us ing termcap. The most common inse r t/delete charac te r 
operations affect only the charac te r s  on the cur rent line 
and sh ift  charac te r s  off the end of the line r ig idly .  Other 
terminals , such as the Concept 10 0 and th e Per k in Elme r Owl ,  
make a dist inct ion between typed and untyped blank s on the 
screen , sh i ft ing upon an inse r t  or delete only to an untyped 
blank on the screen wh ich is eith er eliminated , or expanded 
to two untyped blank s .  You can find ou t wh ich kind of te r
minal you have by clear ing the screen and then typing text 
separa ted by cur sor motions . Type abc def us ing local 
cur sor mo tions ( not  spac es)  between the abc and the def .  
Then pos i t ion the cur sor before the abc and put the te rminal 
in inse r t  mode . I f  typing charac te r s  cau se s  the re st of the 
l ine to sh i ft r ig idly and charac te r s  to fall off the end , 
then you r terminal does no t dist inguish between blank s and 
untyped pos itions . If  the abc sh i fts over  to the def wh ich 
then move together around the end of the cur rent l ine and 
onto the next as you inse r t ,  you have the second type of 
terminal , and should give the capab i li ty i n ,  wh ich s tands 
for inse r t  null . If  your te rminal does some th ing di ffe ren t 
and unusual then you may have to mod i fy the editor to get it  
to use the  inse r t  mode your te rminal defines . we have seen 
no te rmi nals wh ich have an inse rt  mode no t no t falling in to 
one of these two classes .  

The ed itor can handle both terminals wh ich have an insert 
mode , and te rminals wh ich send a s imple sequenc e to open a 
blank pos it ion on th e cur rent line . Give as im the sequenc e 
to get in to inse rt  mode , or g ive it an empty value if your 
te rminal uses a sequence to inse rt a blank pos ition.  Give 
as ei the sequence to leave inse rt  mode (give th is , with an 
empty value also if  you gave im so ) . Now give as ic any 
sequence needed to be sent j ust befor e send ing the charac te r 
to be inse r ted . Most te rminals with a true inse rt  mode will 
not give ic , te rminals wh ich send a sequenc e to open a 
screen position should g ive it  here . ( Inse r t  mode is 
pre fe rable to the sequence to open a pos it ion on the sc reen 
i f  your terminal has both . ) I f  post inse r t  padd ing is 
needed , g ive th is as a number of mi lliseconds  in ip ( a  
str ing option) . Any oth er sequence wh ich may need to be 
sen t afte r an inse r t  of a s ingle charac te r may also be g iven 
in ip . 
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I t  i s  occas ionally nec essary to move around wh i le in inse rt  
mode to dele te charac te r s  on the same line ( e . g .  i f  there is 
a tab afte r the inse r t ion position) . I f  your te rminal 
allows mo tion wh i le in inse rt  mode you can g ive the capab il
ity mi to speed up inse rt ing in this c ase . Omi tt ing mi will 
affec t only speed . Some terminals ( no tably Datamed ia ' s ) 
must not have •i bec ause of the way their  inse r t  mode wor k s .  

Finally , you can spec i fy delete mode by giving dm and ed to 
enter and exit dele te mode ,  and de to delete a s ing le char
ac ter wh i le in dele te mode .  

Highlighting , underlining ,  and vis ible bells 

If your terminal has sequenc es to en ter and exit  standout 
mode these can be given as so and se re spec tively . I f  there 
are several flavor s of standout mode ( such as inver se video , 
blink ing , or underlining half br ight is not usually an 
acceptable standout mode unle ss the te rminal is in inver se 
video mode constantly) the pre fe rred mode is inver se video 
by itself . I f  the code to change in to or out of standout 
mode le aves one or even two blank spaces on the screen , as 
the TVI 912  and Tele ray 10 6 1  do, th is is acceptable , and 
although it  may confuse some programs slightly , it  can ' t  be 
helped . 

Codes to beg in underlin ing and end underlin ing can be given 
as us and ue respect ively . I f  the te rminal has a code to 
underline the cur rent charac te r and move the cur sor one 
space to the r ig ht ,  such as the Microte rm Mime , th is can be 
g iven as uc . ( I f  th e underline code does no t move the cur
sor to the r ight,  g ive the code followed by a nondestruc tive 
spac e . ) 

I f  the terminal has a way of flash ing the screen to ind icate 
an error qu ie tly ( a  bell replacemen t) then th is can be given 
as vb ; i t  must not move the cur sor . I f  the te rminal should 
be placed in a di ffe rent mode du r ing open and visual modes  
of ex,  th is can be given as  vs and ve , sen t at  the start  and 
end--of these modes respec tively . These can be used to 
change , e . g . , from a underline to a block cur sor and back . 

I f  the terminal needs to be in a spec ial mode when runn ing a 
program that addre sses the cur sor , the codes to en te r and 
exit th is mode can be given as ti and te . Th is ar ise s ,  for 
example , from te rminals like  the Concept with more  than one 
page of memory . I f  th e te rminal has only memory relative 
cur sor address ing and no t screen re lative cur sor address ing , 
a one screen-s ized window must be fixed into the te rminal 
for cur sor address ing to wor k properly .  
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I f  your terminal cor rec tly generates  underlined charac te r s  
(with no spec ial codes needed) even though i t  does no t over
str ike , then you should give the capab ility u1 . If  over
str ikes are erasable with a blank , then th is shou ld be ind i
cated by giving eo . 

Keypad 

If th e terminal has a keypad that transmits  codes when the 
keys are pressed , th is informa tion can be given . No te that 
it  is not poss ible to handle te rminals where the k eypad only 
wor ks  in local ( th is applies ,  for example , to the unsh i fted 
HP 2621 keys ) . I f  the k eypad can be se t to transmi t or no t 
transmi t ,  g ive these codes as ks and ke . Otherwise  the 
keypad is assumed to always transmi t .  The codes sen t by the 
left arrow ,  r ight arrow,  up arrow,  down arrow ,  and home k eys 
can be g iven as k1 , kr , ku , kd , and kh re spec t ively . If  
there are function k eys such as  fO , fl , • • •  , f9 , the codes 
th ey send can be given as kO , k1 , • • •  , k9 . If  these keys 
have labels oth er than the default fO through f9 , the labels 
can be g iven as 10 , 11 , • • •  , 19 . If there are other keys 
that transmi t the same code as the terminal expec ts for the 
cor respond ing function , such as clear screen , the termcap 2 
letter codes c an be given in the ko capab i li ty ,  for example , 
: ko=cl , ll , sf , sb : , wh ich says that the te rminal has clear , 
home down , scroll down , and scroll up keys that transmit the 
same th ing as the cl , 11 , s f ,  and sb en tr ie s .  

The aa entry i s  also used to ind ic ate arrow keys o n  te rmi
nals wh ich have s ing le charac te r arrow keys . I t  is  obsolete 
but still in use in ver s ion 2 of vi , wh ich must be run on 
some min icompute r s  due to memory limitations . Th is f ield is 
redundant with k1 , kr , ku , kd , and kh . I t  cons ists  of 
groups of two charac te r s .  I n  each group , the fir st charac
te r is what an arrow key sends ,  the second charac te r is the 
cor respond ing vi command . Th ese command s  are h for k 1 , j 
for kd , k for ku , 1 for kr , and H for kh . For example , the 
mime would be :ma=AKj AZkAX1 : ind icating arrow keys left 
( "H ) , down ( "K ) , up ( " Z ) , and r ight ( "X) . (There is no home 
key on the mime . ) 

Miscellaneous 

I f  the terminal require s other  than a null ( zero) charac te r 
as a pad , then th is c an be given as pc . 

I f  tabs on the te rminal r equi re padding , or if  the te rmi nal 
use s a charac te r oth er than AI to tab , then th is can be 
g iven as ta . 

Hazelt ine terminals , wh ich don ' t  allow • - •  charac te r s  to be 
pr inted should ind icate hz . Datamed ia te rminals , wh ich echo 
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carr iag e-retu rn linefeed for carr iage  re turn and then ignore 
a following linefeed should ind ic ate nc . Ea rly Conc ept te r
minals , wh ich ignore a linefeed immed iately afte r an am 
wrap , should ind ic ate xn .  I f  an erase-eo! is required to 
get r id of standout ( instead of me re ly wr it ing on top of 
it ) , xs should be given . Tele ray te rminals , where tabs turn 
all charac te r s  moved over  to blank s ,  should ind ic ate xt . 
Oth er spec i fic terminal pr oblems may be cor rec ted by add ing 
mor e  capab i li t ies . of the form xx. 

Oth er capab i li t ies include is , an in it iali zation str ing for 
the te rminal , and if , the name of a fi le conta ining long 
initialization str ing s .  These str ings a re expec ted to prop
erly clear and then set the tabs on the te rminal , if  the 
terminal has se ttable tabs .  I f  both are given , is will be 
pr inted before i f .  Th is is useful where i f  is 
/usr/l i b/tabset/std but is clear s  th e tabs f i r st .  

Similar Terminals 

I f  there are two very s imi lar terminals , one can be defined 
as be ing just li ke the other  with certain exceptions . Th e 
str ing capabi li ty tc can be given with the name of the s imi 
lar te rminal . Th is c apab i li ty must be last and the combined 
leng th of the two en tr ies must no t exceed 10 24 . Since  term
l i b  routines se arch the entry from left to r ight , and s inc e 
the tc capab i li ty is replaced by the cor re spond ing entry , 
the capab i li t ies  g iven at the left overr ide the ones in the 
s imi lar te rminal . A capabi li ty can be cancelled with xx@ 
wh ere xx is the capab i li ty .  For example , the en try 

hn l 2 6 2lnl : k s@ : ke@ : tc=26 21 : 

defines a 2 6 2lnl that does no t have the ks or ke capab i li
tie s , and hence does not turn on the function key labels 
wh en in visual mode .  Th is is useful for differen t mod es for 
a terminal , or for di ffe ren t use r  pre fe renc es . 

FILES 
/e tcjte rmcap file conta in ing terminal descr iptions 

SEE ALSO 
ex ( l ) , cur se s ( 3 ) , termcap ( 3 ) , tse t ( l } , vi ( l ) , ul ( l ) , more ( ! )  

CREDIT 

NOTES 

Th is utility was developed at the Un iver sity of Cali for n ia 
at Berkeley and is used with permis s ion.  

Ex allows only 25 6 charac te r s  for str ing capab i li t ie s ,  and 
the routines in termcap ( 3 } do no t chec k  for overflow of th is · �  

buffe r .  The to tal leng th of a s ing le en try ( excluding only 
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escaped newlines)  may no t exceed 10 24 . 

The aa , vs , and ve entr ies are spec ific to the vi program . 

No t all programs suppor t all en tr ie s .  
that are not suppor ted by any program .  

11 
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RAMB 
ttys - terminal init iali zation data 

DESCRIPJ.'IOR 
The ttys file is read by the init  program 
wh ich terminal spec ial files  are to have a 
for them wh ich will allow people to log in . 
line per spec ial f ile .  

and spec ifies  
process created 
It conta ins one 

The fir st charac ter of a line is either ' 0 '  or ' l ' J the 
former causes the line to be ignored , the latte r causes it  
to be  effective .  The second charac te r  is used as  an  argu
ment to getty ( 8 ) , wh ich per forms such tasks  as baud-rate 
recognit ion , reading the log in name , and ca�li ng login .  For 
normal li nes , the charac te r  is ' 0 ' 1 other charac ter s  can be 
used , for example , with hard-wired te rminals where speed 
recognit ion is unnec essary or which have spec ial charac
ter istic s .  (Getty will have to be f ixed in such cases . )  The 
rema inder  of the line is the te rminal ' s  entry in the device 
directory ,  /dev . 

FILES 
/etc/ttys 

SEE ALSO 
init ( 8 ) , getty ( 8 ) , log in ( ! )  
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NAME 
types - pr imit ive system data types 

SYNTAX 
l include < sys/types . h> 

DESCRIPTION 
The data types 
system code . 
user code : 

defined in the include file are used in XENIX 
Some data of these types are access ible to 

typedef long daddr t :  I* disk  address *I 
-typedef char * caddr t :  I* core address *I 

typedef  uns igned shor t ino t :  I* i-node number *I 
typede f  long time t :  I* a t ime *I 
typedef  int label t [ l3 ] : I* program status *I 
typedef shor t dev t1 I* device code *I 
typedef  long off-t :  I* offset in f ile *I 

I* mmu dependent types *I 
typedef  uns igned char  mloc t :  I* memory reg ion location *I 
typedef  uns igned char ms i ze_t : I* memory reg ion s ize  *I 

construc tor for device code *I 
( shor t )  ( ( ( unsigned) x> > 8 ) ) 

I* selector s and 
#define major ( x} 
#define minor ( x) 
#define makedev ( x , y) 

( shor t )  ( x&0 37 7 )  
(dev_t } ( ( x) < < 8 1 (y ) ) 

The form daddr t is used for dis k addresses except in an i
node on dis k ,  see filsys ( S ) . Times  are encoded in seconds 
s ince 0 0 : 00 : 00 GMT , January 1 ,  1970 . The major and minor 
par ts of a dev ice code spec ify k ind and unit  number of a 
dev ice  and are installation-dependent .  Offsets are measured 
in bytes from the beg inning of a f ile .  The label  t var i
ables are used to save the processor state wh 1le ano ther  
process is running . 

SEE ALSO 
filsys ( 5 ) , t ime ( 2 } , lseek ( 2 ) , adb (lS )  

XENIX-68 1 XENIX-68  
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NAME 
utmp , wtmp - log in records 

SYH'.l'AX 
t include <utmp . h> 

DESCRIPTION 

FILES 

The utmp f i le allows one to discover information about who 
is  c ur rently us ing XENIX . Th e file is a sequence of entr ies 
with the following struc ture declared in the include fi le : 

struc t  

} ; 

utmp { 
char  
char 
long 

ut line [ 8 ) ; 
ut-name [ 8 ] ; 
u(�t ime ; 

/* tty name */ 
/* use r id */ 
/* t ime on */ 

Th is struc ture gives th e name of the spec ial f i le assoc iated 
with the user ' s  te rminal , th e use r ' s  log in name , and the 
t ime of the log in in the form of time ( 2 } . 

The wfmp f i le records all log ins and logou ts . Its  forma t is 
exac t y li ke  utmp except that a null use r name ind ic ates a 
logou t on the assoc iated te rminal . Fur thermore ,  the te rmi 
nal name • - •  ind icates that the system was reboo ted at the 
ind icated time ; the adj ac ent pair of entr ies with te rminal -,, 
names ' I '  and • } • ind ic ate th e system-ma in ta ined t ime just  
before and just  afte r a date command has chang ed the 
system ' s  idea of the time . 

Wtmp is ma inta ined by login ( l }  and init ( 8 } . Ne ither of 
these programs creates the file ,  so--i f  it is removed 
record-keep ing is turned off . I t  is summar i zed by � ( 1 } . 

/e tc/utmp 
jusr/adm/wtmp 

SEE ALSO 
log in ( 1 }  , in it  ( 8 }  , who ( 1 }  , ac ( 1 }  
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NAME 
intro - introduction to games 

DESCRIP'l'ION 
Th is sec tion descr ibes the recreational and educational pro
grams found in the direc tory /usr/games . The avai lability 
of these prog rams may vary from system to system . A sug
gested proc edure is to disallow their  use dur ing bus iness 
hours  by means of cron ( lM) . 
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NAME 
ar ithme tic - provide dr i ll in number facts 

SYNTAX 
jusr/games/ar ithmetic [ +-x/ 1 [ range  1 

DESCRIPTION 
Ar i thmetic  types ou t s imple ar ithme t ic problems , and wa its 
for an answe r to be typed in . If  the answe r is cor rec t ,  it  
types back "Right ! " ,  and a new problem . If  the answe r is  
wrong , it  replies  "What?" , and wa its for another answe r .  
Every twenty problems , it  publishes statis t ics  on correc t
ness and the time required to answe r .  

To quit  the p�ogram ,  type an in terrupt { delete ) . 

The fir st optional argument dete rmines the k ind of problem 
to be genera ted ; +-x/ respec t ively cause add i t ion , subtrac
tion , mult iplication , and divis ion problems to be generated . 
One or more charac ter s  can be given ; i f  more  than one is 
given , the different types of problems will be mixed in ran
dom order ; default is +-

Range is a dec imal number ;  all addends , subtrahends , differ
ences , mult iplicands , divisor s ,  and quotients will be less  
than or equal to  the value of  r ange . Default range is 10 . 

At the sta r t ,  all numbers  less than or equal to r ange are 
equally likely to appear . If the respondent makes a mis
take , the numbers  in the problem wh ich was mis sed become 
more  li kely to reappear . 

As a matter of - educational phi losophy , the program will not 
g ive cor rec t  answe r s ,  s ince the learner should , in pr inc i
ple , be able to calculate them .  Thus the prog ram is 
intended to prov ide dr i ll for someone just past the first  
learn ing stage , not to teach number fac ts de  novo . For 
almost all use r s ,  the relevant statistic should be time per 
problem , not percent cor rec t .  
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NAME 
backgammon - the game 

SYNTAX 
jusr/games/backgammon 

DESCRIPTION 

BACKGAMMON ( 6 )  

Th is program plays backgammon . I t  will ask whether you need 
instruct ions on how to play . 
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for tune , ch ing - the book of changes 

SYNTAX 
jasr/games/ch ing [ hexagram ] 

/asr/games/for tune 

DBSCRIP'l'ION 

FORTUNE ( 6 )  

The I Ching or Book of Changes is an anc ient Ch inese oracle 
that has been in use for centur ies as a source of wisdom and 
adv ice .  

The text of  the oracle ( as it  i s  sometimes known ) cons ists 
of s ixty-four hexagrams , each symboli zed by a par ticular 
arrangement of s ix stra ight ( --- ) and broken (- -) lines . 
These lines have values rang ing from six through nine , with 
the even values ind icating the broken lines . 

Each hexag ram cons ists of two major sec t ions . The Judgement 
relates spec ifically to the matte r at hand (E . g . , " It fur th
ers  one to have somewhere to go . " )  wh i le the Image descr ibes 
the general attr ibutes of the hexagram and how they apply to 
one ' s  own life  ( " Thus the super ior man makes himself  strong 
and untir ing . " )  • 

When any of the lines have the values s ix or nine , they are 
moving lines : for each there is an appended judg ement wh ich 
becomes s ignificant .  Fur thermore ,  the moving lines are 
inherently unstable and change into their  oppos ite s :  a 
second hexagram ( and thus an add itional judgement) is 
formed . 

• 
Normally ,  one consults the oracle by fix ing the des ired 
quest ion firmly in mind and then cast ing a set of changes 
( lines)  us ing yarrow-stalks or tossed coins . The result ing 
hexagram will be the answe r to the question . 

The XENIX oracle produces its answe r on the standard output .  

For those who wish to rema in steadfast in the old tradi
tions , the oracle will also accept the results of a per sonal 
divination us ing , for example , coins . To do th is , cast the 
change and then type the result ing line values as an argu
ment .  

The impatient modern may pre fer  to settle for Ch inese cook
ies : try for tune . 
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HANGMAN ( 6 )  HANGMAN ( 6 )  

NAME 
hangman - word guess ing game 

SYNTAX 
/usr/games/hanqman [ diet ] 

/usr/games/words 

DESCRIPJ.'ION 
Hangman chooses a word at least seven lette r s  long from a 
word lis t .  The user is to gue ss lette r s  one at a t ime . 

The optional argument  names an alte rnate word lis t .  

FILES 
/usr/d ict/words 

DIAGNOSTICS 

the regular word list  

After each round , hangman repor ts the average number of 
guesses per round and the number of round s .  

SEE ALSO 
words ( 6 )  
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QUIZ ( 6 )  QUIZ ( 6 )  

NAME 
qui z  - test your knowledge 

SYNTAX 
/usr/games/quiz [ -i file [ - t  ] category! category2 ] 

DESCRIPTION 
Qui z g ives assoc iative knowledge tests on var ious subjec ts . 
It asks i tems chosen from category! and expec ts answe r s  from 
category2 . I f  no categor ies  are spec ified ,  qui z  g ives 
instructions and lists the avai lable categor ies .  

Qui z  tells a cor rec t  answe r whenever you type a bare new
line . At the end of input , upon interrupt ,  or when ques
tions run out , .  qui z  repor ts a score and te rminates . 

The -t flag spec ifies ' tutor ial ' mode , where missed ques
tions are repeated late r , and mate r ial is gradually intro
duced as you lear n .  

The -i flag causes the named file to b e  substituted for the 
default index file . The lines of these fi les have the syn
tax : 

l ine 
category 
alternate 
pr imary 
option 

= 

= 

= 

= 

= 

category newli ne I category ' : ' line 
alternate I category ' I '  alternate 
empty I alternate pr imary 
character I ' [ ' category ' ] ' I option 
• { • category • } • 

The fir st  category on each line of an index file names an 
informat ion file . The rema 1n1ng categor ies spec ify the 
order and contents of the data in each line of the informa
tion file . Information files have the same syntax . 
Backslash ' \ '  is  used as with sh ( l )  to quote syntac tically 
s ignificant characte r s  or to- inser t  transparent newlines 
into a line . When either a question or its answe r is empty , 
qui z  will refrain from ask ing it . 

FILES 
jusr/games/qui z . k/* 

NOTES 
The construct ' a l ab ' doesn ' t  wor k  in an information f ile .  
use ' a  { b } ' • 
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WORDS ( 6 ) 

NAME 
words - word games 

SYNTAX 
jusr/games/words 

DESCRIPTION 

WORDS ( 6 )  

words pr ints all the unc apitalized words in a word list  that 
can be made from lette r s  in str ing .  

FILES 
jusr/d ict/words 

SEE ALSO 
hangman ( 6 )  

NOTES 

the regular word list  

Hyphenated compounds are  run together . 
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WUMP { 6 )  

wump - the game o f  hunt-the-wumpus 

S!NTAX 
/usr/gamesjwump 

DESCRIPTION 

WUMP { 6 )  

Wump plays the game of ' Hunt the Wumpus . '  A wumpus is a 
creature that lives in a cave with several rooms connec ted 
by tunnels . You wander among the rooms , trying to shoot the 
wumpus with an arrow ,  meanwh ile avoid ing be ing eaten by the 
wumpus and falling into Bottomless Pits . There are also 
Super Bats wh ich are li kely to pick you up and drop you in 
some random room . 

The prog ram asks var ious quest ions wh ich you answe r one per 
line 1 i t  will g ive a more deta iled descr iption if  you want .  

1 



INTR0 ( 7 )  

intro - introduc tion to miscellany 

DESCRIPTION 
Th is sec tion descr ibes miscellaneous fac i li t ies  
macro packages and charac te r  set  table s .  Spec ial 
cess ing miscellany coming only with the XENIX Text 
ing Package is des ignated 7T • 

1 
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such as 
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ASC II ( ? )  ASCII ( ? )  

RAME 
asc i i  - map of ASC I I  characte r set 

SYNTAX 
cat /usr/pub/asc i i  

DESCRIP'fiON 
Asci i is a map of the ASC I I  character set ,  to be pr inted as 
needed . I t  conta ins : 

I O O O  nul 0 0 1  soh 0 0 2  stx 0 0 3  etx 0 04  eot 0 05 enq 0 0 6  ack 0 0 7  bel 
0 10 bs 0 11 ht 0 12 nl 0 13 vt 0 14 np 0 15 cr 0 16 so 0 17 s i  
0 20 dle 0 21 del 0 22 dc2 0 23 dc3 0 24 dc4 0 25 nak 0 26 syn 0 27 etb 
0 30 can 0 31 ern 0 32 sub 0 3 3  esc 0 3 4  fs 0 35 gs 0 36 r s  0 37 us 
0 4 0  sp 0 4 1  0 4 2  n 043  f 0 4 4  $ 0 4 5  % 046  & 047  
0 50 ( 0 51 ) 0 5 2  * 0 53 + 0 5 4  0 55 0 5 6  0 57 I , 
0 6 0  0 0 61  1 0 6 2  2 0 6 3  3 0 6 4  4 0 6 5  5 0 6 6  6 0 6 7  7 
0 7 0  8 0 7 1  9 0 7 2  . 0 7 3  . 0 7 4  < 0 7 5  = 0 7 6  > 0 7 7  ? . I 

10 0 @ 10 1 A 10 2 B 103  c 104  D 1 05  E 10 6 F 107  G 
110 H 111 I 112  J 113 K 114 L 115 M 116 N 117 0 
120 p 121  Q 122 R 123  s 124 T 125 u 126 v 127  w 
130  X 131  y 132  z 133  [ 1 3 4  \ 135  ] 136 A 137  
140  ... 141  a 142  b 143  c 144  d 145  e 146 f 147 g 
150 h 15 1 i 152  j 1 53  k 154  1 155  rn 15 6 n 15 7 0 
16 0 p 16 1 q 162  r 1 6 3  s 164  t 165  u 166  v 167  w � 
17 0 X 171 y 172  z 173  { 174  I 175  } 176 ... 177  del l 

FILES 
jusr/pub/asc i i  

1 



EQNCHAR (7T)  

eqnchar - spec ial charac te r  de fin it ions for eqn 

SYNTAX 
eqn /usr/pubjeqnchar [ f i les  1 I troff [ options 

EQNCHAR (7T)  

neqn /usr/pub/eqnchar [ f i les  ] I nroff [ options 1 

DESCRIPTION 
Eqnchar conta ins troff and nroff charac te r definit ions for 
constructing charac te r s  that are not ava ilable on the 
Graphic Systems typese tte r . These definit ions are pr imar i ly 
intended for use with eqn and neqn . 

FILES 
jusr /pub/eqnchar 

SEE ALSO 
troff ( lT ) , eqn ( lT )  

1 



GREEK ( 7T )  GREEK ( 7T )  

greek - g raphics  for the extended TTY-37 type-box 

SYN'rAX 
cat /usr/pub/greek [ I greek -Tte rminal ] 

DESCRip,-J:ON 

Fl:LES 

Greek g ives the mapp ing from ASC II  to the "sh ift-ou t "  g raph
ics in effec t between SO and SI on TELETYPE ( Reg . ) Model  37  
terminals equ ipped with a 1 28-charac te r type-box . These are 
the default greek charac te r s  produced by nroff ( l ) . The 
filter s  of gree k ( l )  attempt to pr int them on var iou s other 
te rminals . The file conta ins : 

alpha A beta B gamma \ 
GAMMA G delta D DELTA w 
eps i lon s zeta Q eta N 
THETA T theta 0 lambda L 
LAMBDA E mu M nu @ 
xi  X pi J PI p 
rho K s igma y SIGMA R 
tau I phi u PHI F 
ps i v PS I H omega c 
OMEGA z nabla [ not 
part i al ] integ ral " 

/usr/pub/g reek 

SEE ALSO 
troff ( lT )  

1 



HIER ( 7 )  HIER ( 7 )  

NAME 
b ie r  - f i le system h ie rarchy 

DESCRIPTION 
The follow-ing outline gives a quick tour through a represen
tative direc tory hierarchy .  

I root 
/dev/ 

dev ices ( 4 )  
console 

ma in console , !!Y ( 4 )  
tty* te rminals , !!r ( 4 )  
fp* floppy disk s ,  !£, !£ ( 4 )  
r fp* raw floppy disK8, na ( 4 )  
hd* hard dis k s ,  hd , hd(i) 
rhd* raw hard disks , hd ( 4 )  

/bin/ 

/li b/ 

jete/ 

utility programs , cf /usr/bin/ ( 1 )  
as assemble r fir st pass , cf /usr/li b/as2 
cc C compiler  executive , cf /usr/l ib/c [ O l2 ]  

obj ec t  libraries  and other stuff , cf /usr/lib/ 
libc . a  

system calls , standard I/0 , etc . ( 2 , 3 , 35 )  
libm . a 

math routines ( 3M) 
libplot . a 

plotting routines , plot ( 3 )  

as2 second pass of as ( l )  
c [ 0 12 ]  

passes of cc ( l )  
. . . 

essen tial data and dangerou s ma intenanc e  utilit ies 
passwd 

password file , passwd ( 5 )  
group 

group f ile , group ( 5 )  
motd message of the day , login ( l )  
mtab mounted file table , mtab ( 5 )  
ddate 

----

dump history , dump ( l )  
t tys proper ties  o f  terminals , ttys ( 5 )  
getty 

par t of login , getty ( 8 )  
init  the father of all processes ,  init ( 8 )  
r c  shell prog ram to br ing the system up 
cron the clock daemon , cron ( 8 )  

1 



BIER ( 7 ) 

/tmp/ 

/usr/ 

fusr 

mount 
mount ( l )  

wall wall ( l )  
. . .  

HIER ( 7 )  

temporary f i le s ,  usually on a fast dev ice , cf /usr/tmp/ 
e*  used by ed ( l )  
ctm* used by cc ( l )  

general-pupose direc tory,  usually a mounted file system 
adm/ administrative information 

wtmp log in history , utmp ( S )  
messages 

hardware error messages messages ( 8 )  
/bin 
utility programs , 
tmp/ temporar ies , 

to keep /bin/ small 
to keep /tmp/ small 
sor t ( l )  stm* used by 

raste r 
used by plot ( 1 )  

diet/ 
word lists , etc . 
words 

pr inc ipal word lis t ,  used by look ( l )  
spellh ist 

history file for spell ( l )  
games/ 

hangman 
qui z . k/ 

include/ 

what qui z ( 6 )  knows 
index 

category index 
afr ica 

countr ies  and capitals 
. . .  

standard # include files  
a . out . h  

object file layout ,  �. out ( S )  
std io . h  

standard I/0 , stdio ( 3 )  
math . h  

( 3M) 

sys/ system-defined layouts , cf /usr/sys/h 
acct . h  

process accounts , acct ( S )  
buf . h  

--

internal system buffer s  
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HIER (7 )  HIER ( 7 )  

l ib/ object librar ies and stuff , to keep /li b/ small 
lint [ l 2 ]  

subprocesses for l int ( l )  
llib-lc 

----

dummy dec larations for /li b/libc . a ,  used by 
lint ( l )  

llib-� 
dummy dec larations for /li b/libc . m  

atrun 
scheduler for at ( l )  

struct/ 
passes of struct ( l )  

tmac/ 

font/ 

uucp/ 

macros for troff ( l )  
tmac . an 

macros for � ( 7 )  
tmac . s  

macros for ms ( 7 )  

fonts for troff ( l )  
R Times Roman 
B Times Bold 

prog rams and data for uucp ( l )  
L . sys 

remote system names and number s  
uuc ico 

the real copy prog ram 

suftab 

units 

table of suffixes for hyphenation , used by 
troff ( l )  

conver s ion tables for units ( l )  
e ign list  of English words to be ignored by ptx ( l )  

;usr/ man/ 
volume 1 of th is manu al ,  � ( 1 )  

manO/ 

manl/ 

general 
intro 

introduction to volume 1 ,  ms ( 7 )  format 
xx template for manual page 

chapter  1 
as . l  
mount . 1m 
. . .  

catl/ 
prepr inted pages for manl/ 
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HIER (7 )  

spool/ 

as . l  
mount . 1m 

delayed execution files  
at/ used by at ( l )  
lpd/ used by lpr ( l )  

HIER ( 7 )  

lock present when line pr inte r  is active 
cf* copy of file to be pr inted , if  nec essary 
df* daemon control f i le ,  lpd ( 8 )  
tf* trans ient control file , wh ile !££ is 

wor k ing 
uucp/ 

mail/ 

wor k f iles  and stag ing area for uucp ( l )  
LOG FILE 

summary log 
LOG . *  

log file for one transact ion 

ma ilboxes for mail ( l )  
uid ma il  file for user uid 
uid . lock 

lock file wh ile uid is rece1v1ng ma i l  
wd in it ial wor k ing direc tory of a user , typic ally wd 

is the user ' s  log in name 
. profile 

set env ironment for sh ( l ) , envi ron ( S )  
calendar 

user ' s  datebook for calendar ( ! )  
doc/ paper s ,  mostly in volume 2 of this manual , 

typically in ms ( 7 )  format 
as/ assembler-manual 
c C manual 

sys/ system source 
dev/ dev ice  dr iver s 

bio . c  

conf/ 

common code 
cat . c 

cat ( 4 )  
dh . c  DHll , !!Y ( 4 )  
tty !!Y ( 4 )  

hardware-dependent code 
mch . s  

assembly language por tion 
conf configuration generator 

h/ header ( include ) f iles 
acct . h  

acct ( S )  
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HIER ( 7 )  

stat . h  
stat ( 2 )  

sys/ source for system proper 
main . c  
pipe . c  
sysent . c 

system entry points 

HIER ( 7 )  

/usr/ src/ 
source programs for utili t ies , etc .  

cmd/ source of commands 

libc/ 

as/ assembler 
make f ile 

rec ipe for rebu i ld ing the assemble r 
asl? . s  

source of pass! 
ar . c  source for ar ( l )  

troff/ 
source for nroff and troff ( l )  
nmake 

makef i le for nroff 
tmake 

font/ 

term/ 

makefile for troff 

source for font tables , 
/usr /li b/font/ 
ftR. c 

Roman 

terminal charac te r is t ics tables ,  
/usr /lib/te rm/ 
tab300 . c  

DASI 300  

source for func tions in /l ib/li bc . a  
crt/ C runtime suppor t 

ldiv . s  
divis ion into a long 

lmul . s 
mult iplication to produce long 

csu/ star tup and wrapup rout ines needed with 
every C program 
cr tO . s  

regular star tup 
mcr tO . s  

mod ified star tup for cc -£ 
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HIER ( 7 )  

sys/ system calls ( 2 )  
access . s  
alarm. s 

std io/ 
standard I/O func tions ( 3 S )  
fgets . c  
fopen . c  

gen/ other func tions in ( 3 )  
abs . c  
atof . c  
. . .  

compall 
shell procedure to compi le libc 

mklib  

HIER ( 7 )  

shell procedure to make /l ib/libc . a 

SEE ALSO 

libi77/ 
source for /li b/libi77  

libF77/ 

games/ 
source for jusr/games 

ls ( l ) , ncheck ( l ) , find ( l ) , grep ( l )  
NOTES 

The posit ion of files is subject to change without notic e .  
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MAN ( 7T )  MAN (7T)  

NAME 
man - macros to typese t manu al 

SYNTAX 
nroff -man file 

troff -man file 

DESCRIPTION 
These macros are used to lay ou t pages of th is manu al . A 
skele ton page may be found in the file /usr /man/manO/xx . 

Any text  argument  ! may be z ero to s ix word s .  Quote s may be 
used to inc lude blanks in a ' word ' .  If text is empty ,  the 
spec ial treatment  is applied to the next -rnput line with 
text to be pr inted .  In th is way . I  may be used to italic ize  
a whole line , or . SM followed by . B  to make  small bold 
lette r s .  

A prevailing indent dis tance is remembered between succes
sive indented paragraphs ,  and is rese t  to de fau lt value upon 
reach ing a non-indented paragraph . De fault units for 
indents i a re ens . 

Type font  and s ize  are rese t to de fau lt values before each 
parag raph , and afte r process ing font and s ize  sett ing mac
ros . 

These str ing s  are prede fined by -man : 

\*R ' (Reg ) • ,  trademark  symbol in troff . 

\*S Change to de fault type s i z e .  

FILES 
;usr/lib/tmac/tmac . an 
/usr /man/manO/xx 

SEE ALSO 
troff { lT ) , man { lT )  

NOTES 
Relat ive indents don ' t  nest .  

REQUESTS 
Request Cau se 

Break 
• B t no 
. BI t no 

. BR t no 

If no Explanation 
Argument  
t=n . t . l . *Text t is bold • 

t=n . t . l .  Jo in words  of t alternat ing bold and 
itali c .  

t=n . t . l .  Join words of t alternating bold and 
Roman . 
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MAN ( 7T)  

• OT no 
. HP i yes 

• I t no 
. IB-t no 

. IP X i yes 

. IR t no 

. LP yes 
d .  
7PP yes 

. RE yes 

• RB t no 

• RI t no 

. RS i yes 

• SH t yes 
. SM t no 
. TH  n c .! yes 

• TP i yes 

MAN ( 7T )  

. S i l i  • • •  Restore de fault tabs • 

i=p. i . *  Set prevailing indent to i .  Beg in para
graph with hang ing indent7 

t=n . t . l .  Text t is ita lic • 

t =n . t . l .  Jo in words  of t alte rnating italic and 
bold . -

x=" "  Same as . TP with tag x .  
t=n . t . l .  Jo in words  o f  t alte rnating italic  and 

t=n . t . l • 

t=n . t . l • 

i =p . i .  

t=n . t . l .  
t=n . t . l .  

i=P· i . 

Roman . -
Same as . PP .  

Beg in parag raph . Set prevailing indent 
to • S i .  
End of relative indent .  Set prevailing 
indent to amount of start ing . RS .  
Jo in words of t alternating Roman and 
bold . 
Join words of t alte rnating Roman and 
italic .  
Start relative indent ,  move le ft marg in 
in dis tance i .  Set prevailing inden t to 
. S i for nested indents . 
Subhead • 

Text t is small . 
Beg in-page named n of chapter c 1  x is 
extra commentary , -e . g .  ' local ' ,-for-page 
foot.  Set prevailing indent and tabs to 
. S i .  
Set prevailing indent to i .  Beg in 

inden ted paragraph with hang ing tag 
g iven by next text line.  I f  tag doesn ' t  
f it , place it on separa te line.  

* n . t . l .  = next text line 1 p . i .  = prevailing indent 
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MS ( 7T )  MS (7T)  

NAME 
ms - macros for formatting manu scr ipts 

SYNTAX 
nroff -ms .[ options 1 f i le 
troff -ms [ options 1 f i le 

DESCRIP'l'ION 
This package  of nroff and troff macro de finit ions prov ides a 
canned formatting fac ility for technical paper s  in var ious 
formats . When produc ing 2-column ou tput on a terminal , 
f ilte r the ou tput through col ( l ) . 

The macro requests are de fined below . Many nroff and troff 
requests are unsafe in conjunction with th is packag e ,  how
ever these requests may be used with impunity afte r the 
f i rst . PP :  

. bp beg in new page 

. br break output line here 

. sp n inse r t  n spac ing lines 

. ls n ( li ne spac ing ) n=l s ingle , n=2 double space 

. na no alignment of r ight marg in 

Output of the eqn , neqn , refer , and tbl ( l )  preprocessors  for 
equations and tables is acceptable as input .  

FILES 
jusr/lib/tmac/tmac . s  

SEE ALSO 
eqn ( lT ) , troff ( lT ) , re fer ( lT ) , tbl ( lT )  

REQUESTS 
Request 

. lc 

. 2C 
• AB 
• AE 
. AI 

. AT 

• AU X :f. 

. B  X 

• Bl 
• B2 
. BT 

Init ial Cau se Explanation 
Value Break 
yes 
no 
no 

no 

no 

no 

no 

no 
no 
date 

yes 
yes 
yes 
yes 
yes 

yes 

yes 

no 

yes 
yes 
no 

One column format on a new pag e .  
Two column forma t .  
Beg in abstrac t  • 

End abstrac t • 

Author ' s  institution follows . Suppressed 
in 'I'M .  
Pr int ' Attached ' and turn off line fil
ling .  
Au thor ' s  name follows • 

:t. is extens ion , ignored 
Pr int x in boldface � 
switch to boldface • 

x is location and 
except in 'I'M .  

i f  no argument  

Beg in text to be  enc losed in  a box . 
End text to be boxed • pr int it  • 

Bottom title , automatically invoked at 
foot of pag e .  May be redefined . 
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MS ( 7T)  

• BX X no 
. cs x • • •  

• CT no 
• DA x nroff 

• DE 
. DS X no 

. EG no 

. EN  

. EQ X :t. 

• FE 
. FS no 

. I  x no 

. IM no 

• IP  .! :t. no 

. KE 

. KF no 

• KS no 
. LG no 
• LP yes 
.MF 

.MR 

.ND date troff 

. NH n 

no 
yes 

yes 
no 

yes 
yes 

yes 

yes 

yes 
no 

no 

no 

yes 

yes 

yes 

yes 
no 
yes 

no 

yes 

MS (7T)  

Pr int x in a box • 

Cover sheet info if  TM forma t ,  suppressed 
otherwise . Arguments are number of text 
pages , other pages , total pages , figures ,  
tables ,  refe rences . 
Pr int ' Copies to ' and ente r no-f i ll mode • 

' Date line ' at  bottom of pag e  is x • 

Default is today .  
End displayed text .  Impli es  . KE • 

Start  of d isplayed text , to appear verba
tim line-by-line . x�I for indented 
display (default ) , x=L �or le ft-j ustified 
on the pag e ,  x=C-for cente red , x=B for 
make  le ft-j ustified block , then -center 
whole block . Implies  . Ks . · 
Pr int document in format for ' Eng ineer ' s  
Note s . ' Must  be fir st .  
Space afte r equation produced by eqn or 
neqn . 
Precede equat ion � break out and add 

spac e .  Equation number is �· The 
optional argument x may be I to indent 
equation (defau lt), L to left-adjust the 
equation , or C to cente r the equation . 
End footnote • 

Start  footnote . The note will be moved 
to the bottom of the pag e .  
Italic ize  x �  i f  x miss ing , italic text 
follows . -
Pr int document in format  for an inte rnal 
memorandum.' Must be fir st .  
Start  indented parag raph , with hang ing 
tag .!·  Indentation is :t. ens ( defau lt 5 ) . 
End keep . Put kept text on next page  if 
not enough room . 
Start  floating keep . If  the kept text 
must be moved to the next pag e ,  float 
late r text back to th is pag e .  
Start  keeping following text • 

Make lette r s  large r . 
Start  left-blocked paragraph • 

Pr int document in format for 'Memorandum 
for File . ' Must be fir st .  
Pr int document in format for ' Memorandum 
for Record . '  Must be fir st . 
use date suppli ed { if any)  only in spe
cial format pos it ions ; omit  from pag e  
foote r . 
Same as . SH ,  with sec tion 
automatically . Number s  
l i k e  1 . 2 . 3 , where n te lls 
wanted (default is 1 ) . 
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MS ( 7T }  

.NL yes 

.OK 

• PP no 
. PT pg # 

. QE 

. QP 

. QS 

• R yes 
• RE 
.RP no 

• RS 

. SG x no 

. SH 

• SM no 
• TA x . . .  5 • • •  

• TE 
• TH 
• TL no 
. TM  x. . .  no 

. TR X 

. TS X 

• UL X 
. ux 

no 
yes 

yes 

yes 

yes 

yes 

no 
yes 

yes 

yes 

yes 

no 
no 
yes 
yes 
yes 

yes 

no 
no 

MS (7T}  

Make  lette r s  normal s i z e .  
' Other keywords ' for TM cover sheet fol
low. 
Beg in parag raph . Fir st line indented • 

Page title ,  au tomatically invoked at top 
of page .  May be redefined . 
End quoted ( indented and shor te r }  
mate r ial . 
Beg in s ingle parag raph wh ich is indented 
and shor te r • 

Beg in quoted ( indented and shor te r }  
mate r ial . 
Roman text follows • 

End relative indent level • 

Cover sheet and fir st page for released 
paper .  Must precede other  requests . 
Start  level of relative indenta tion • 

Following . I P ' s are measured from cur rent 
indentation . 
Insert  s ignature ( s ) of au thor ( s ) , ignored 
except in TM .  x is the re fe rence line 
( init ials of au thor and typist ) . 
Sec tion head follows , font au tomatically 
bold . 
Make  lette r s  smaller • 

Set tabs in ens . Default is 5 10 15 • • •  

End table • 

End head ing sec t ion of table • 

Title follows • 

Pr int document  in technical memorandum 
format . Arguments are TM number ,  ( quoted 
list  of) case number ( s ) , and f ile number .  
Must prec ede other requests . 
Pr int in BTL technical repor t forma t ;  
repor t number i s  x .  Must be fir st . 
Beg in table ; i f  x-is H table has repeated 
heading . - -

Under line argument ( even in troff ) • 

'UNIX ' ;  f i r st time used , add footnote 
' UNIX is a trademark  of Bell Labora
tor ies . '  
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terminals- conventional names 

DESCRIPI'ION 
These names are used by cer ta in commands and are ma inta ined 
as par t of the shell environment ( see  sh ( l } , envi ron ( 5 } } .  

tr sl6 
adds25 
16 20 
16 20-1 2  
300  
300-12 
3 0 0s  
300s-12 
3 3  
37  
40-2 
4 3  
450  
4 50-12  
4 50-12-8 
735  
745  
dumb 
hp 
4014 
tnl200  
tn30 0  
vt0 5 

TRS- 80  Model I I/Model  6 Console 
TRS-8 0  DT-11  terminal in ADDS- 25 mode 
DIABLO 16 20 ( and other s us ing HyType I I }  
same , in 1 2-pitch mode 
DASI/DTC/GSI 300  ( and others  us ing HyType I }  
same , in 1 2-pitch mode 
DASI/DTC 30 0/S 
same , in 1 2-pitch mode 
TELETYPE ( Reg . } Model  3 3  
TELETYPE Model 37  
TELETYPE Mode l  4 0/2 
TELETYPE Mode l  43  
DASI 450  ( same as  Diablo 16 20 } 
same , in 1 2-pitch mode 
same , in 1 2-pitch , 8 li nes/inch mode 
Texas Instruments TI 735  ( and TI 725 } 
Texas Instruments TI 745  
te rminals with no spec ial features 
Hewlett-Packard HP26 4?  ser ies te rminals 
Tek tronix 4 0 14 
General Electr ic TermiNet 1 20 0  
General Electr ic TermiNet 3 0 0  
Dig ital Equ ipment Corp .  VT0 5  

Commands whose behav ior may depend on the terminal accept 
arguments of the form -Tterm , where term is one of the names 
given above . I f  no such argument is present ,  a command may 
consult the shell environment for the te rminal type . 

SEE ALSO 

NOTES 

stty ( l } , tabs ( l } , plot ( l } , sh ( l } , env iron ( 5 }  
troff ( l }  for nroff 

The prog rams that ought to adhere to this nomenc lature do so 
only fitfully.  
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intro - introduction to system ma intenance procedures  

DESCRIPTION 

NO'rES 

Th is sec tion outlines cer ta in procedures  that will be of 
interest to those charged with the task of system ma inte
nanc e .  Included are discuss ions on such topics a s  boot pro
cedures , recovery from crashes , f i le backups , etc .  

No manual can take  the place of good , solid experience .  
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RAMB 
boot - how to boots trap XENIX 

DESCRIPTIO'R 

Tandy 

The term "boot"  i s  used to descr ibe the proc ess of br ing ing 
XENIX up on your system. Th is should be distingu ished from 
turning on the compute r ,  or installing XENIX on your  hard 
disk for the fir st time . 

The fir st step in the boot proc edure is to load the boot 
program .  Th is step depends on the type of d is k  to boot 
from .  To boot XENIX from a hard dis k , press RESET . To boot 
XENIX from a system with only floppy disks ,  inse r t  the boot 
disk in floppy dr ive 0 and press RESET . To . boot XENIX from 
a floppy disk on a system that does have a hard disk , insert  
the boot disk in  floppy dr ive 0 ,  press RESET , and then press 
the BREAK key repeatedly until the boot message  appears .  If  
you don ' t  press BREAK in th is last procedure , the system 
will boot from the hard dis k .  When the boot prog ram is 
loaded , the screen will clear and pr int the messag e : 

Boot X�IX or TRSDOS? ( x/t ) 

You shou ld type "x  <Ente r > "  for XENIX . Now the screen will 
read : 

XENIX Boot 

To boot XENIX , just press the <Ente r >  key . Your  system will 
respond as i f  you had typed 

xen ix 

As noted in the prec eding chapter ,  if  your system is shut 
down abnormally , the next time you attempt to "boot"  the 
system XENIX will wa rn you that the last shutdown was abnor
mal . You shou ld always respond "yes "  when XENIX asks you 
whether  to proc eed with the clean ing of the file system. 
After  XENIX has finished running the five-phase system
check ing prog ram called fsck and repaired system incon
sistenc ie s ,  the boot proc ess will ord inar ily continue nor 
mally. However , under cer ta in error cond it ions discovered 
by fsck , the system may shut itself down and ask you to 
reboot .  Repeat the normal boot proc edure . When you have 
successfully booted XENIX on the hard disk , you will see 
some information about the s iz e  and release number of your 
system. Th is will be followed by the instruction : 

Type Control-D to proc eed with normal sta rtup 
(or g ive root password for system ma intenance )  : 

1 Tandy 
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FrLES 

Tandy 

You should type Control-D at this point to br ing up a wor k
ing XEN IX for you r self  and other use r s .  I f  you respond with 
the root password at th is point ,  you will be pos it ioned in 
"system ma intenance"  mode . In system maintenance mode , the 
func tions of XENIX are limited ; the occas ions when even you , 
as system manager , will need to per form tasks in th is mode 
are extremely rare ; Be sure to type Control-D , unless you 
have a spec ific reason for being in system ma intenance mode . 
After  you type Control-D , you will be asked for the time . 
Although the system will accept <Enter>  in lieu of typing 
the date , you are encourag ed to give the system the full 
date . The accuracy of the date s and t imes stamped on all the 
files created and changed on XENIX depends on the time you 
ente r . In actuality , the year (yy) , month (mm) , day (dd) , 
and seconds ( ss )  are all optional ; only the hour ( hh )  and 
minutes (mm) are required . The hour ( hh )  is in 2 4  hour for 
mat . After you ente r  the time , you will see the s ingle 
word : 

log in : 

User s  may type their  own log in names ,  followed by their  
password s ,  to beg in wor k ing on the system. Note that 
the password will not appear on the screen as you type it . 
Once you have "logged in , "  the system will respond with a 
welcoming message , and you will see the XENIX promp t .  I f  
you are logged i n  a s  " root , "  this prompt will b e  a number 
s ign ( i ) . If you are logged in as an ord inary user , the 
prompt will be a dollar s ign ( $ ) . You are now ready to beg in 
using your XENIX system. One last thing you will undoubt
edly want to know before going any further is how to stop 
XENIX safely . I f  you are logged in as root , you may type 

i /etc/haltsys <Ente r >  

and you will see the message : 

****NORMAL SYSTEM SHUTDOWN** **  

Other user s  may also shut down the system . They need to  log 
out by typing Control-D and respond ing to the "log in : •  
prompt by typing the "haltsys • after the log in prompt : 

log in :  haltsys 

You may ass ign a password to the "haltsys • log in ,  j ust  as if 
haltsys were another user on the system , if you do not wish 
to give all your use r s  the capac ity to shut down the system. 

/xen ix 
/z8 0ctl 

Default system to 
Default I/O control program 
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NAME 
cron - clock daemon 

SYNTAX 
/etc/cron 

DESCRIPTION 
Cron exec utes  commands  at spec i fied dates and times accord
ing to the inst�uctions in the file /usr/li b/crontab . S ince 
cron never exits , it  should only be exec uted onc e .  Th is is 
best done by running cron from the in it iali zation process 
through the file /e tc/rc ; see init ( 8 ) . 

Crontab consists of lines of s ix fields each . The fields 
are separated by spaces or tabs .  The fi r st five are integer 
patte rns to spec i fy the minute ( 0-59 ) , hour ( 0- 2 3 ) , day of 
the month ( 1-3 1 ) , month of the year ( 1-1 2 ) , and day of the 
week (1-7 with l=monday) . Each of these patte rns may con
ta in a number in the range  above ; two number s  separa ted by a 
minus meaning a range inclus ive ; a list  of numbe r s  separa ted 
by commas meaning any of the number s ;  or an aste r isk  meaning 
all legal values . The s ixth field is a str ing that is exe
cuted by the Shell at the spec i fied time s .  A percen t char
ac ter in this f ield is transla ted to a new-line charac te r .  
Only the fir st line ( up to a % or end of line)  of the com
mand field is executed by the Shell . The other  lines are 
made avai lable to the command as standa rd input . 

Crontab is exami ned by cron every minute . 

The f i le /e tc/passwd is used to dete rmine the use r and group 
id for the user "cron" . If  there is no such en try in the 
f i le then the user and group id will be that of the program 
that exec utes it ; in par ticula r ,  it  will run as the 
super-use r i f  executed from /e tc/rc . 

PILES 
jusr/li b/crontab 
/e tc/passwd 
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NAME 
getty - se t terminal mode 

SYNTAX 
jete/getty· [ char ] 

DESCRIP'J.'ION 
Getty is invoked by init ( 8 )  immed iately afte r a te rminal is 
opened following a dial-up . It  reads the user ' s  log in name 
and calls login ( l )  with the name as argument . Wh i le reading 
the name getty attempts to adapt the system to the speed and 
type of terminal be ing used . 

Init  calls getty with a s ingle characte r argument  taken from 
the ttys ( 5 )  f i le entry for the te rminal line . Th is argument  
determines a sequenc e of  line speeds through wh ich getty 
cycles ,  and also the ' log in : '  greet ing message , wh ich can 
conta in characte r  sequences to put var ious k inds of te rmi
nals in useful states . 

The user ' s  name is terminated by a new-line or car r iage
return charac te r . In the second case CRMOD mode is set ( see 
ioctl ( 2 ) ) .  

The name is scanned to see if  it conta ins any lowe r-case 
alphabetic characte r s ; if  not ,  and if the name is nonempty , 
the system is told to map any future upper-case characte r s  
into the cor respond ing lowe r-case charac te r s .  

I f  the terminal ' s  ' break ' key i s  depressed , getty cycles to 
the next speed appropr iate to the type of line and pr ints 
the greeting message again . 

Finally , log in is called with the user ' s  name as argument .  

The following arguments from the ttys f i le are understood . 

0 Cycles through 300-120 0-150-110 baud .  Useful as a 
default for dialup lines accessed by a var ie ty of ter
minals . 

Intended for an on-li ne Teletype model 3 3 , for example 
an operator ' s  console . 

1 Optimi z ed for a 150-baud Teletype model 37 . 

2 Intended for an on-line 9 600-baud terminal , for example 
the Textronix 4 10 4 . 

3 Star ts at 1 20 0  baud , cycles to 3 0 0  and back . Use ful 
with 212 datasets where most te rminals run at 1200  
speed . 
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5 Same as ' 3 '  but starts at 300 . 

4 Use ful for on-line console DECwr ite r  (LA36 ) .  

SEE ALSO 
init ( 8 ) , log in ( ! ) , ioctl ( 2 ) , ttys ( S )  
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NAME 
inir  - root  file system recovery dur ing bootup 

SYNTAX 
jetc/inir 

DESCRIPTION 

FILES 

Inir  is invoked in place of /etc/init  as the last step of 
the boot procedure when the root  file structure was found to 
be flagged unc lean . Th is will occur when /etc/shutdown or 
jetc/hal tsys is not executed before halt ing and/or rebooting 
the system . Typically , th is is the result of a hardware or 
software  crash . Inir ' s  role is to clean the root  f i le sys
tem, and then e ither to invoke /etc/init  or to halt the sys
tem so it can be rebooted normalry7 ----

When ini r f i rst is executed it  pr ints 

The system was not shut down properly ,  and the 
root  file system should be cleaned . Proceed (y/n) ? 

A ' n '  reply will cau se /etc/init  to be invoked immed iate ly . 
Th is is dangerous ,  and should only be done by those who are 
knowledgable or foolhardy . A ' y '  reply should be entered ,  
wh ich will cau se /bin/fsck to beg in scanning the device 
' /dev/roo t '  for damage:- ----

I f  fsck f inds that the root  file struc ture was intact ,  
jetc/in i r  will transfer control to /etc/ini t ,  and the boot 
will proceed normally .  If  the file struc ture-was incorr ec t ,  
fsck wi ll repair  it , and then call shutdn ( 2 )  to hal t  the 
system. You should then reboot .  Since the root  f i le system 
is now clean , the boot will proc eed normally . 

/dev/console , /etc/init , /bin/fsck 

SEE ALSO 
fsck ( lm) , mount ( lm) , shutdn ( 2 ) , crash ( 8 ) , init ( 8 )  
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init , r c  - process control initiali zation 

SYR'l'AX 
/etc/in i t  
/etc/rc 

DESCRIHION 
Init  is invoked as the last step of the boot procedure  ( see 
000£ ( 8 ) ) .  Generally its role is to create a process for 
each typewr ite r  on which a user may log in . 

When init  fir st is executed the console dev ice ,  
/dev/console , is opened for reading and wr it ing and the 
shell is invoked immed iate ly .  Th is is used to br ing up a 
s ingle-user system . I f  the shell te rminate s ,  init  comes up 
mult i-user and the process descr ibed below is started .  

When init  comes up mult iuser , it  invokes a shell , with input 
taken�om the file /etc/rc .  Th is command file per forms 
housekeeping like  removing tempora ry files , mounting file 
systems , and star ting daemons . 

Then init  reads the file /etc/ttys and for k s  several times 
to create a process for each typewr iter  spec i fied in the 
file . Each of these processe s opens the appropr iate type
wr iter for read ing and wr it ing . These channels thus rec eive 
file descr iptor s 0 ,  1 and 2 ,  the standard input , output and 
error f iles . Opening the typewr ite r  will usually involve a 
delay , s ince the open is not completed until  someone is 
dialed up and carr ier  establi shed on the channel .  Then 
/etc/getty is  called with argument as spec i fied by the last 
character of the ttys file line . Getty reads the user ' s  
name and invokes login ( ! )  to log i n  the user and execute the 
shell . 

Ult imately the shell will terminate because of an end-of
file either typed explic itly or generated as a result of 
hang ing up . The main  path of init , wh ich has been wa it ing 
for such an event ,  wakes up and removes the appropr iate 
entry from the file ltmp, which record s current use r s ,  and 
makes an entry in usr/adm/wtmp, wh ich mainta ins a his tory 
of logins and logouts . Then the appropr iate typewr ite r is 
reopened and getty is  reinvoked . 

Init  catches the hangup s ignal SIGHUP and inte rprets i t  to 
mean that  the system should be brought from multi  user to 
s ingle use r . Use ' k ill -1 1 '  to send the hangup s ignal . 

Init  catches the interrupt s ignal SIGINT and inte rprets 
�mean that the /etc/ttys f ile should be read again .  
Shell process on each line which used to be  active in  
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FILES 

but is no longer  there is te rminated ; a new process is 
created for each added line � l ines unchanged in the f ile are 
undisturbed . Thus it  is poss ible to drop or add phone li nes 
without rebooting the system by chang ing the ttys f ile and 
send ing an inter r upt s ignal to the init  process : use ' k ill 
-2  1 . ' (Usually th is is most eas ily accomplished via the 
enable ( 8 )  command ) . 

Init  catches the quit s ignal SIGQUIT and 
mean that no more  log ins are allowed . 
send the qu it s ignal . 

inte rprets it  to 
Use ' k i ll - 3  1 '  to 

/dev/tty* , /etc/utmp , /usr/adm/wtmp , /etc/ttys , /etc/rc 

SEE ALSO 
log in ( l ) , k ill ( l ) , sh ( l ) , ttys ( S ) , getty ( 8 )  
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NAME 
lpd - line pr inte r  daemon 

SYNTAX 
/usr/lib/lpd 

DESCRIP'riOR 
Lpd is the daemon for the line pr inte r . Lpd uses the direc
tory /usr/spool/lpd . The file lock in that direc tory is  
used to prevent two daemons from becoming active . Afte r the 
program has successfully set the lock , it  for ks  and the main 
path exits , thus spawn ing the daemon . The direc tory is 
scanned for files beg inning with df . Each such file is sub
mitted as a job .  Each line of a job file must beg in with a 
key character to spec ify what to do with ·the rema inder of 
the line . 

· 

L spec ifies  that 
as a literal .  

B spec ifies  that 

the rema inder  of the 

the rest of the line 

line is to be sent 

is  a f ile name . 

' F  is the same as B except a form feed is prepended to the 

u 

file .  

spec ifies  that the rest of the line is 
Afte r the job has been transmi tted , 
unli nked . 

a f ile name . 
the file is 

M is followed by a user IO � afte r the job is sen t ,  a mes
sage is ma iled to the user via the mail ( l )  command to 
ver ify the send ing of the job . 

----

Any error encounte red will cau se the daemon to wa it and 
start  over . Th is means that an improper ly constr ucted df 
file may cau se the same job to be submitted repeatedly . 

Lpd is automatically init iated by the line pr inte r  command , 
12£· 

To restar t  l�d ( in the case of hardware or so ftware malfunc
tion) , it 1s nec essary to first  k ill the old daemon ( if 
still alive) , and remove the lock file before in it iating the 
new daemon.  Th is is  done automatically when the system is· 
brought up , by /etc/r c ,  in case there were any jobs  left in 
the spooling directory when the system last went down . 

EXAMPLE 
rm /usr/spool/lpd/lock � /usr/l ib/lpd 

FILES 
/usr/spool/lpd/* spool area for line pr inte r  daemon 
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/etc/passwd to get the user ' s  name 
/dev/lp line pr inter  dev ice 

SEE ALSO 
lpr ( l )  

2 

LPD ( 8 )  



MAKEKEY ( 8 )  MAKEKEY ( 8 )  

NAME 
makekey - generate encryption key 

SYNTAX 
jusr/lib/makekey 

DESCRIP'.l'ION 
Makeke� improves the use fulness of encryption schemes 
depend 1ng on a k ey by increas ing the amount of t ime required 
to search the k ey space .  I t  reads 10  bytes from its stan
dard input ,  and wr ites  13  bytes on its standard output . The 
output depends on the input in a way intended to be diffi
cult to compute ( i . e . to require  a substantial fraction of a 
second) • 

The fir st eight input bytes ( the input �) can be arbitrary 
ASC I I  character s .  The last two ( th e  salt )  are best chosen 
from the set of digits , upper- and lowe r-case lette r s ,  and 
' · '  and ' / ' . The salt character s  are repeated as the f i r st 
two character s  of the output . The rema ining 11 output char
acte r s  are chosen from the same set as the salt and consti
tute the output �· 

The transformation per formed is essen tially the following : 
the salt is used to select one of 4 0 9 6  cryptographic �. 

mach ines all based on the National Bureau of Standards  DES 
algor ithm, but mod ified in 4 096  di fferent ways . Us ing the 
input key as key ,  a constant str ing is  fed into the mach ine 
and rec irculated a number of time s .  The 64 bits that come 
out are distr ibuted into the 66  useful key bits in the 
result . 

Makekey is intended for programs that per form encryption 
( e . g .  ed and crypt ( ! ) ) . Usually its  input and output will 
be pipes-. -

SEE ALSO 
crypt ( ! ) , ed ( l )  
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NAME 
messages - descr ipt ion of system console messages 

DESCRIPTION 
Th is sec tio-n descr ibes the var ious non-dev ice system me s
sages wh ich may occur on the system console . Dev ice- re lated 
messages start  with the name of the dev ice dr iver ; these 
messages are documented by dev ice in sec tion 4 .  

Most of these system messages beg in with "panic : "  and are 
fatal ( the  system refuses to execute fur ther ) . Fatal me s
sages represent ser ious hardware problems or ser ious kernel 
software incons is tenc ies .  Such internal incons is tenc ies are 
usually tracable to hardware problems themselves , often 
forms of memory fa i lure . 

A few message represent kernel operat ional probems , typi
cally the over flow of a cr itical table . These potential 
problems are guarded aga inst by the kernel , it  takes such 
extreme s ituations to br ing them about that they should 
never occur in normal system use . 

The messages are presented below in alphabet ical order . The 
accompanying text ind icate s fatal for those me ssages from 
wh ich recovery is imposs ible . system incons i stency ind i
cates a contradictory or imposs ible s ituation in the kernel , 
abnormal represents a probably leg i t imate but extreme s itua
tion , hardware ind icates a clear hardware problem . 

Many of these messages are accompanied by a dev ice spec ifi
cation dev . Th is will pr int as nn/mm where nn is the major 
number and mm is the minor number-of�he offend ing dev ice .  
If  you do not recognize  the dev ice by its  number s  type : 

ls -1 /dev I grep nn I grep mm 

bad block on dev dev 
A non-existent disk block was 
inse r ted in the structure ' s  
sistency. 

bad count on dev dev 

Bad free count  on dev dev 

found on 
free list . 

or is be ing 
System incon-

A structural incons is tency in the superblock of a file 
system. The system attempts a repair , but th is message  
will  probably be  followed by more complaints about th is 
file system. System inconsis tency .  

err  on dev 
Th is is the way that most dev ice dr iver diagnost ic mes
sages sta r t .  The message will ind icate the spec if ic 
dr iver and complaint .  
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Inode table over flow 
Each open file requires  an inode entry to be kept in 
memory .  When th is table over flows the spec i fic request 
is refused ( usually open ( 2 )  or creat ( 2 ) ) .  Although not 
fatal to the system , th is event may damage the opera
tion of var ious spooler s ,  deamons ,  the maile r , and 
other impor tant utilities . Anomalous results and mis s
ing data files are a common result . If  th is message 
occur s dur ing normal opera tion , if poss ible reconfigure 
your kernel w ith more  inode table entr ies . Abnormal .  

interrupt from unknown device ,  vec=xxxx 
The CPU rec eived an interrupt via  a supposedly 
vector .. Th is message is followed by "panic : 
interrupt . "  Typically this event comes about 
hardware fai lure miscomputes the vec tor of 
inte rrup t .  Hardware .  

unused 
unknown 
when a 
a valid 

no file 
There are too many open files , the system has run out 
of entr ies in its "open file " table . The warn ings g iven 
for the message " inode table overflow"  apply here � i f  
th is occur s dur ing normal operation use config ( 8 )  to 
increase the size  of the file table . Abnormal . 

no space on dev dev 

* *  

This all-to-frequent message means that the spec if ied 
file system has run out of free blocks . Although not 
normally as ser ious , the warnings discussed for " inode 
table over flow" apply : o�ten programs are wr itten casu
ally and ignore the error code returned when they tr ied 
to wr ite to the disk � th is results in mis s ing data and 
"holes"  in data file s .  The system administrator should 
keep close watch on the amount of free disk space and 
take steps to avoid th is situation . 

Normal System Shutdown **  
This message appear s when 
properly.  It ind icate s 
rebooted or powered down . 

the system has been shutdown 
that the mach ine may now be 

Out of inodes on dev dev . 
The ind icated file system has run out of free inodes . 
The number of inodes available on a f ile system is 
dete rmined when mkfs ( l )  is run .  The default number is 
quite generou s ,  th is message should be very rare . The 
only recour se is to remove some wor thless files  from 
that file system , or dump the entire  system to a backup 
dev ice ,  rerun mkfs ( l )  with more inodes spec i fied , and 
restore the files from backup . 

2 



MESSAGES ( 8 )  MESSAGES ( 8 )  

out of text 
When programs linked with the -i or -n switch are run,  
a table entry is made so that only one copy of the pure 
text will be in memory even if  there are mult iple 
copies of the prog ram running . Th is messag e  appears  
when this table is full . The system refuses to run the 
program wh ich caused the over flow . Note that there is 
only one entry in this table for each different pure 
text program ,  mult iple copies of one program will  not 
require mult iple table entr ies . Each "sticky" program 
( se e  chmod ( l ) ) requ ires  a permanent entry in this 
table ; non-s ticky pure-text programs require  an entry 
only when there is at least one copy be ing executed . 
See config ( 8 )  to increase the size  of the text table . 

panic : /0 trap 
A d ivide-by-zero occured when executing kernel or dev
ice dr iver code . System inconsistency, fatal . 

panic : blkdev 

panic : devtab 
An inte rnal disk  I/O request , already ver i fied as 
valid , is discovered to be refer ing to a non-exis tant 
dis k .  Sys tem inconsistency, fatal . 

panic : core free list  
The inte rnal memory allocation lis t has become cor
rupted . System incons istency , fatal . 

panic : free mm <1  pages 

panic : free ing free mm 
The internal memory management tables have become cor
rup ted . System incons istency, fatal . 

panic : iaddress  > 2�24 
Th is ind icates an attempted referenc e  to an 
block number ( one so large that it  could only 
a file system larger than 8 billion byte s ) . 
inconsistency , fatal . 

panic : i in i t  

i llegal 
occur on 

System 

The super-block of the root  file system 
read . Th is message  occur s only 

could 
at boot 

not be 
t ime . 

Hardware ,  fatal . 

panic : imposs ible data page  

panic : imposs ible stack page  

3 
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panic : imposs ible text page  
The inte rnal descr iption of a task ' s  memory has  become 
cor rupted . System incons i stency,  fatal . 

panic : Ill . TTY dr iver 
An attempt was made to call an illegal tty dr iver . 
System inconsi stency,  fatal . 

panic : Imposs ible trap type 
The system hardware genera ted a trap of an unknown 
type . Hardware ,  fatal . 

panic : IO e r r  in swap 
A fatal I/O error occur red wh ile reading or wr itt ing 
the swap are a .  Hardware , fatal . 

panic : Kernel data too large 
An attempt to boot a XENIX kernel whose "data+bss"  seg
ments are too large . Rerun config ( 8 )  with reduced 
table and/or buffer requirements . 

panic : mmblock 

panic : mmufreemm 

panic : mmugetmm 

panic : mmumvmap 

panic : mmuset : chk 

panic : multi  seg data 
The inte rnal memory management tables have become cor
rupted . Sys tem incons istency, fatal . 

panic : Multiplex Pipes not Present 
An internal r e ference was made 
is an obsolete feature not 
System incons istency, fatal . 

to mult iplex pipes ; th is 
present in th is system . 

panic : no fs 
A f ile 
table . 

system descr iptor has disappeared 
System inconsistency, fatal . 

from its 

panic : no imt 
A mounted file system has disappeared from the mount 
table . System inconsi stency , fatal . 

panic : no proc s  
Each user is limited in the amount of s imultaneous 
proc esses he can have ; an attempt to create a new pro
cess when none is ava ilable or when the user ' s  limit is 

4 
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exceeded is refused . That is an occas ional event and 
produces no console messages ; th is panic occur s when 
the kernel has cer tif ied that a free process table 
entry is ava ilable and yet can ' t  find one when it goes 
to get it . System inconsistency, fatal . 

panic : out of swap space 
There is insuffic ient space on the swap disk  to hold a 
task . The system refuses to create tasks  when it  feels 
there is insuffic ient disk  spac e ,  but it is poss ible to 
create situations to fool this mechanism . Abnormal ,  
fatal . 

panic : overflow trap 
The CPU generated an over flow trap whi le 
nel or dev ice dr iver code . System 
fatal . 

executing ker
incons istency,  

panic : request for <1 mem 
The internal memory management tables have become cor
rupted . System incons istency, fatal . 

panic : Running a dead proc 
A dead process has found its way onto the " r un" queue . 
System incons istency, fatal . 

panic : Sleeping on wchan 0 
The kernel or a dev ice dr iver has requested an i llegal 
form of an operation called " s leep" . System incon
s istency, fatal . 

panic : Text on Non-Sep 
The internal descr ipt ion of a task ' s  memory has become 
cor rupted . System incons istency, fatal . 

panic : Timeout  table overflow 
The timeout table is full . Timeout requests are 
erated by dev ice dr iver s ,  there should usually be 
for one entry per system serial line plus ten more 
other usages . Th is table can be increased via 
fig { 8 ) . Abnormal , fatal . 

panic : too much text 

gen
room 

for 
con-

The inte rnal descr iption of a task ' s  memory has become 
cor r upted . System incons istency, fatal . 

panic : trap in sys 
The CPU has generated an illegal instruction trap wh i le 
executing kernel or dev ice dr iver cod e .  This message  
is  preceeded with an  information dump desc r ib ing the 
trap . System inconsistency, fatal . 
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panic : unknown inte rrupt 
The CPU received an inte rrupt  via  a supposedly 
vector . Typically th is event comes about 
hardwar·e fai lure miscomputes the vec tor of 
interrupt . Hardware ,  fatal . 

panic : zero wchan 

unused 
when a 

a valid 

A kernel or device dr iver has requested an illegal form 
of an operation called " sleep" . system inconsistency ,  
fatal . 

Stray int : level n 
The CPU rec eived an inte rrupt  via  a supposedly 
vector . Th is  message  is followed by "panic : 
interrup t . " Typic ally th is event comes about 
hardware fa ilure miscomputes the vec tor of 
interrupt . Hardware ,  fatal . 

r z80  panic : FD : Ill . Cmd 

unused 
unknown 
when a 
a valid 

The z 80  checks  floppy disk commands for validity ,  so 
that a hardware or software problem does not cau se a 
bad disk command to be executed by the z8 0 .  The prob
able cause of this error is an M68 000  hardware problem. 
System inconsistency,  fatal . 

z80  panic : HD : Ill . Cmd 
The z80  checks  hard dis k commands for valid ity , so that 
a hardware or software problem does not cau se a garbage  
hard disk command to be  executed by the z8 0 .  The prob
able cause of this error is an M68 0 0 0  hardware problem . 
System incons istency, fatal . 

SEE ALSO 
config ( 8 )  
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NAME 
update - per iod ically update the super block 

SYNTAX 
/etc/update 

DESCRIPTION 
Update is a prog ram that exec utes the � ( 2 )  pr imit ive 
every 30  second s .  Th is insure s that �fi le system is 
fair ly up to date in case of a crash . This command should 
not be executed directly , but should be executed out of the 
init iali zation shell command file . 

SEE ALSO 

NOTES 

sync ( 2 ) , sync ( l ) , init ( 8 )  

Wi th update running , if the CPU is halted just as the sync 
is executed , a f ile system can be damaged . A fix  would be 
to have sync ( l )  temporar ily increment the system time by at 
least 30  seconds to tr igger the execution of Update . Th is 
would g ive 30 seconds grace to halt the CPU . 
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1- convert between 
file/ • • . • • • • • • • •  diff3 -
I/O trap fau lt • . • • . • • • .  

absolute value • • • . .  ·• • . •  

abs - integer 
fab s ,  floor , ceil 

accounting • • • • . • • • • • • . .  

access ib ility of/ • . • . • •  

- change the 
allow a process to 

wa itsem - awa it 
access - dete rmine 

ac - log in 
- tu rn  on system 

sa - system 
acct  - execution 

acct - turn 
accounting file • . • . • • • •  

accounting on or/ • • • . . •  

system accounting • • • • . •  

s in ,  cos , tan , asin , 

the/ • • • • . • . • • • •  mkuser -
to access physical 

yes - be infin ite ly 
- str ip fi lename 
learn - computer 
plot : openpl e t  

s ignal afte r/  • . • • . • • • • •  

break - change core 
- ma in memory 

access/ • • • • • • • • • •  phys 
send or receive ma il  

/generator  of  lexical 
and link ed itor/ • • • • • • •  

library ma inta iner • • • • •  

( li brary) f i le/ • • • • • • • •  

arithmetic/ • • • • • • • .  bc 
mainta iner • • • • . • • • •  ar 
file format • • • . • • • •  ar -

tar tape 
- convert  format of 

ranlib - convert 
format of arch ives • • • • .  

echo - echo 
expr - evaluate 

prov ide dr i ll in/ • • • • • •  

3-byte integer s and/ . .  13 tol ( 3 )  
3-way d ifferential . . . .  d iff3 ( 1 )  
abort - generate . . . . . .  abor t ( 3 )  
abs - integer . . . . . . . . .  abs ( 3 )  
absolute value . . . . . . . .  abs ( 3 )  
abso lute value , ; . . . . . .  floor ( 3m) 
ac - log in . . . . . . . . . . . .  ac ( lm) 
access - determine . . . .  access ( 2 )  
access and/ • • • •  sett ime sett ime ( l )  
access phys ical/ • . . •  /- phys ( 2 )  
access to a resource/ . wa itsem ( 2 x) 
access ibility of/ . . . . .  access ( 2 )  
accounting . . . . . . . . . . . .  ac ( lm) 
accounting • . . • . .  accton accton (lm) 
accounting . . . . . . . . . . . .  sa ( lm)  
accounting file . . . . . . .  acct ( S ) 
accounting on or off . . acct ( 2 )  
acc t - execution . . . . . .  acc t ( S )  
acc t - turn . . . . . . . . . . .  acct ( 2 )  
accton - turn on . . . . . .  accton ( lm) 
acos , atan , atan2 -/. . s in ( 3m)  
adb - debugger . . . . . . . .  adb ( l s )  
add a log in ID to . . . . .  mk user ( lm)  
addresses • • •  /a process phys ( 2 )  
aff irmative . . . . . . . . . . .  yes ( l )  
affixes • . . • • • •  basename basename ( l )  
aided instruction/ . . . .  learn ( ! )  
al . - g raphics/ . . . . . . .  plot ( 3 x) 
alarm - schedule . . . . . .  alarm ( 2 )  
allocation • • . • • •  /sbrk , brk ( 2 )  
allocator • . . . . •  /calloc malloc ( 3 )  
allow a process to . . . .  phys ( 2 )  
among users  • • • • • . • •  /- ma il ( l )  
analysis prog rams . . . . .  lex ( l s )  
a . out - assembler . . . . .  a . ou t ( S )  
ar - arch ive and . . . . . .  ar ( l s )  
ar - arch ive . . . . . . . . . .  ar ( S )  
arbitrary-prec is ion . . .  bc ( l )  
arch ive and library. . .  ar ( l s )  
arch ive ( library) . . . . .  ar ( S )  
arch iver . . . . . . . . . . . . . .  tar ( l )  
arch ives • • • • • • • • . •  arcv arcv ( l s )  
arch ives to random/ . . .  ranli b ( l s )  
arcv - conver t . . . . . . . .  arcv ( ls )  
arguments . . . . . . . . . . . . .  echo ( l )  
arguments as an;. . . . . .  expr ( l )  
ar ithmetic - • • • • • • • • • .  ar ithme tic ( 6 )  
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/arbitrary-prec is ion 
date and t ime to 

ASC I I  character set • • • •  

asc i i  - map of 
/atol - convert 

/localt ime , gmt ime , 
s in ,  cos , tan , 

for the cor rect/ • • • • • • •  

as -
editor/ • • • • • • • • •  a . out 
ver if ication • • • • • • • • • • •  

a stream • • • • • • •  se tbuf -
tan , as in , acos , 

asin , acos , atan , 
convert ASC I I  to/ • • • • • •  

convert ASCI I/ • • • •  ato f ,  
ASC I I/ • • • • • •  ato f ,  ato i ,  
resource/ • • • • •  wa itsem 
process • • • • • • • • • •  wa it -
scann ing and/ • • • • • • • • • •  

game • • • • • • • • • • • • • • • • • • •  

capability data 
/nextkey - data 
/d isplay ed itor 

f ilename aff ixes • • • • • • •  

arbitrary-prec is ion/ • • •  

cb - C prog ram 
another use r • • • • • • •  su 

jjn ,  yO , yl , yn -
/fwr ite - buffered 

jan instanc e  of a 
- update the super 

update the super 
CPU • • • • • •  shutdn - flush 

sum - sum and count 
/ching - the 

bootstrap XENIX • • • • • • • •  

boot - how to 
recovery dur ing 

brk , sbr k , 
down/ • • • • • • • •  shutdown 
change core/  • • • • • • • • • • •  

fread , fwr ite -
std io - s tandard 

setbuf - ass ign 
mknod -

swab - swap 
cc -
cb -

lint - a 
extract  str ing s  from 

ar ithmetic language . . .  bc ( l )  
ASC I I  • • • • • •  /- convert ct ime ( 3 )  
asc i i - map of . . . . . . . .  asc i i ( ? )  
ASC II character  se t . . .  asc i i ( ? )  
ASC II  to number s . . . . . .  atof ( 3 )  
asc time , timezone -/ . . ctime ( 3 )  
asin , acos , atan , / . . . .  s in ( 3m) 
ask time - prompt • • • • • •  ask time ( lm) 
assembler . . . . . . . . . . . . .  as ( l s) 
assembler and link . . . .  a . out ( S )  
assert - prog ram. . . . . .  asse r t ( 3 x) 
ass ign buffer ing to . . .  se tbuf ( 3 s )  
atan , atan2 -/ • • •  /cos , s in ( 3m) 
atan2 -/ • • • •  /cos , tan , s in ( 3m)  
atof ,  atoi , atol - . . . .  atof ( 3 )  
a to i , a to 1 - • • . . . • . • . . a to f ( 3 ) 
atol - conver t . . . . . . . .  atof ( 3 )  
awa it access to a • • • • •  wa itsem ( 2 x) 
awa it completion of . . .  wa it ( l )  
awk - patte rn . . . . . . . . .  awk ( l )  
backgammon - the • • • • • •  backgammon ( 6 )  
base • • • • • • •  /- terminal te rmcap ( S )  
base subrou tines . . . . . .  dbm ( 3x)  
based on ex . . . . . . . . . . .  vi ( l )  
basename - str ip • • • • • •  basename ( l )  
be - .  • • • • • • • • • • • • • • • • • be ( 1 )  
beau tif ier . . . . . . . . . . . .  cb ( l s )  
become super-user or . .  su ( l )  
besse l func tions . . . . . .  j 0 ( 3m)  
binary input/output . . .  fread ( 3 s )  
binary semaphore • • • • • •  creatsem ( 2x) 
block • • • • • • • • • • • • •  sync sync ( lm) 
block • • • .  /per iod ically update ( 8 )  
block I/O and ha lt . . . .  shutdn ( 2x)  
block s  in a file . . . . . .  sum ( l )  
book of changes . . . . . . .  for tune ( 6 )  
boot - how to . . . . . . . . .  boot ( 8 )  
boots trap XENIX . . . . . . .  boot ( 8 )  
bootup • • • •  /f ile system inir ( 8 )  
break - change core/ . . brk ( 2 )  
br ing the system • • • • • •  shutdown ( lm )  
brk ,  sbr k ,  break - . . . .  br k ( 2 )  
buffered binary/ . . . . . .  fread ( 3 s ) 
buffered/ . . . . . . . . . . . . .  s td io ( 3 s )  
buffering to a/ . . . . . . .  setbuf ( 3 s )  
build spec ial file . . . .  mknod ( lm) 
byte s . . . . . . . . . . . . . . . . .  swab ( 3 )  
C compiler . . . . . . . . . . . .  cc ( l s )  
c program beau tifie r . . cb ( l s) 
C prog ram ver ifier . . . .  lint ( l s )  
C prog rams to/ • • • • • •  /- xstr ( l s )  
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f i le by massag ing 
distance • • • • • • • • •  hypot , 
calendar • • • • • • • • • • • • • • •  

de - desk 
cal - pr int 

se rvice • • • • • • • • • • • • • • • •  

- ind irec t system 
cu -

/fr ee , realloc , 
number s  • • • • • •  /to system 

termcap - terminal 
pr int • • • • • • • • • • • • • • • • • •  

s ignals • • • • • • • •  s ignal 
cat -

beautif ier  • • • • • • • • • • • • •  

wor k ing direc tory • • • • • •  

value , ;  • • • •  fabs,  floor , 
;value , floor , 

brk , sbrk , break -
chd ir , chroot -

chg rp -
password • • • • • • •  passwd 

chmod -
chmod -
chown -

group of a/ • • • • •  chown 
and/ • • • • • • • • • •  sett ime 

cd , chd ir -
ching - the book of 

an inte rprocess 
ungetc - push 

eqnchar - spec ial 
/fgetc , getw - get 
/fputc , putw - put 

- map of ASC I I  
t r  - translate 

wor k ing/ • • • • • • • • • • • •  cd , 
change default/ • • • • • • • •  

cons is tency 
storage cons is tency 

system cons is tency 
check eq 

data to be/ • . • • •  rdchk -
eqn usage • . . . . . . . . . • . . •  

group • • • • • • • • • • • • • • • • • •  

changes • • • • • • • •  for tune , 

of file . . . . . . . . . . . . . . .  . 
owner . . . . . . . . . . . . . . . . .  . 
owner and group of/ • • • •  

C source • • • • • •  /me ssage  
cabs - euclidean • • • • • •  

cal - pr int • • • • • • • • • • •  

calculator • • • • • • • • • • • •  

calendar • • • • • • • • • • • • • •  

calendar - reminder • • •  

call • • • • • • • • • • • • •  indir  
call up XENIX • • • • • • • • •  

calloc - ma in/ • • • • • • • •  

calls and error • • • • • • •  

capability data base • •  

cat - catenate and • • • •  

catch or ignore • • • • • • •  

catenate and pr int • • • •  

cb - C prog ram • • • • • • • •  

cc - C compiler • • • • • • •  

cd , chd ir - change • • • •  

ce il - absolute • • • • • • •  

ce iling func tions • • • • •  

change core/ • • • • • • • • • •  

change de fau lt/ • • • • • • •  

change group • • • • • • • • • •  

change log in • • • • • • • • • •  

change mode • • • • • • • • • • •  

change mode of f ile • • •  

change owner • • • • • • • • • •  

change owner  and • • • • • •  

change the access • • • • •  

change wor k ing/ • • • • • • •  

changes • • • • • • •  for tune , 
channel • • • • • •  /- c reate 
charac ter  back into/ • •  

characte r/ • • • • • • • • • • • •  

charac te r  or word/ • • • •  

characte r  or word on/ . 
character set • • • •  asc i i  
characte r s  • • • • • • • • • • • •  

chd ir - change • • • • • • • •  

chd ir , chroot - • • • • • • •  

check • • • • • • •  /d irectory 
check • • • • •  /f ile system 
check and/ • • • • •  /- file 
check eqn usage • • • • • • •  

chec k if  there is • • • • •  

checkeq check • • • • •  

chg rp - change • • • • • • • •  

ch ing - the book of • • •  

chmod - change mode • • •  

chmod - change mode • • •  

chown - change • • • • • • • •  

chown - change • • • • • • • •  
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mkstr ( ls )  
hypot ( 3m) 

cal ( l )  
dc ( l )  

cal ( l )  
calendar ( ! )  

ind ir  ( 2 )  
cu ( l )  

malloc ( 3 )  
intro ( 2 )  

te rmcap ( S )  
cat ( l )  

s ignal ( 2 )  
cat ( l )  
cb ( l s )  
cc ( l s )  

cd ( l )  
floor ( 3m) 
floor ( 3m )  

brk ( 2 )  
chd ir ( 2 )  
chgrp ( l )  

passwd ( l )  
chmod ( l )  
chmod ( 2 )  
chown ( l )  
chown ( 2 )  

se tt ime ( l )  
cd ( l )  

for tune ( 6 )  
pipe ( 2 )  

ungetc ( 3 s )  
eqnchar ( 7 t) 

getc ( 3 s )  
putc ( 3 s )  
asc i i ( 7 )  

tr ( l )  
cd ( l )  

chd ir ( 2 )  
dcheck ( 1m )  
ichec k ( lm) 

fsck ( lm) 
checkeq ( lt )  

rdchk ( 2x) 
chec keq ( lt )  

chg rp ( l )  
fortune ( 6 )  

chmod ( l )  
chmod ( 2 )  
chown ( l )  
chown ( 2 )  



de fau lt/ • • . . • • • • •  chd ir , 
clr i -

feof , fe rror , 
/interpre te r )  with 

cron -
file . . . . . . . . . . . . . . . . . .  . 

close 
fclose , fflush -

systems/ • . • • • •  haltsys -

files  • • • • . . • • • • • • • • • • • •  

reverse line feeds • • • • •  

- list  directory in 
rejec t  lines common; • • •  

- issue a shell 
test - cond ition 

t ime - time a 
nice  - run a 

uux - unix to unix 
nohup - run a 
csh - a shell 

- introduct ion to 
time • • • • • . .  at - execute 

/or rejec t  lines 
- diffe rential f ile 

cmp -
differential f ile 

cc - c 
yacc - yet another 

wa it - awa it 
learn -

test -
a XENIX/ • . • • • • • . • • • • • • •  

config -
/system d irec tory 

/f i le system storage 
fsck - f i le system 

console - system 
console • • • • • • • • . • • • • • • •  

/of system 
system • • • • • . • • • • •  mk fs -

troff , tbl and eqn 
information abou t 

ls list  
ioc tl ,  stty , gtty -

in it , rc - process 
terminals

fcvt , gcvt - output 
- formatted ou tput 

- formatted input 
units -

chroot - change • • • • • • •  

clear i-node • • • • • • • • • •  

cleare rr , fi leno -/ • • •  

C-like  syntax • • • • • • • • •  

clock daemon • • • • • • • • • •  

close close a • • • • •  

close a file • . • • • • • • • • 

close or flush a/ • • • • •  

close out the file • • • •  

clr i - clear i-node • • •  

cmp - compare two • • • • •  

col - filte r • • • . • • • • • •  

columns • . • • • • . • • • • • •  lc 
comm - selec t or • • • • • •  

command • • • • • • • • •  system 
command • • • • • • • • • • • • • • •  

command • • • • • • • • • • • • • • •  

command at low/ • • • • • • •  

command execution • • . • •  

command immune to/ • • • •  

( command/ • • • • • • • • • • • • •  

commands • • • • • • • • •  intro 
commands at a late r • • •  

common to two sor ted/ . 
compara tor • . • • • • • •  diff 
compare two files • • • • •  

compar ison • • • •  /- 3-way 
compile r  . . . . . . . . . . . . .  . 
compi ler-compiler • • • • •  

completion of/ • • • • • • • •  

compute r aided/ • • • • • • •  

cond it ion command • • • • •  

config - configure • • • •  

configure a/ • • • • • • • • • •  

cons is tency check • • • • •  

cons is tency check • • • • •  

cons is tency check/ • • • •  

console . . . . . . . . . . . . . .  . 

console - system • • • • • •  

console messages • • • • • •  

construct a file • • • • • •  

constructs • • • • •  /nroff , 
contents of/ • • • • •  /l ist  
contents of/ • • • • • • . • • •  

control dev ice • • • • • • • •  

control/ . . . . . . . . . . . . .  . 

conven tional names • • • •  

conver s ion • • • • • • •  ecv t ,  
conver s ion • • • •  /spr intf 
conver s ion • • • • •  ;sscanf  
conver s ion prog ram • • • •  

- iv -

chd ir ( 2 )  
clr i ( 1m) 

fe rror ( 3 s )  
csh ( l s ) 
cron ( 8 ) 

close ( 2 )  
close ( 2 )  

fclose ( 3 s ) 
haltsys ( lm) 

clr i ( 1m)  
cmp ( l )  

col ( 1  t )  
lc ( l )  

comm ( l )  
system ( 3 )  

te st ( 1 )  
t ime ( l s )  

n ice ( l )  
uux ( l )  

nohup ( 1 )  
csh ( l s )  

intro ( l )  
at ( l )  

comm ( l )  
diff ( l )  

cmp ( l )  
diff3 ( 1 )  

cc ( l s )  
yacc ( l s )  

wa it ( 1 )  
learn ( l )  

te st ( 1 )  
config ( lm) 
config ( lm) 
dcheck ( 1m) 
icheck ( 1m)  

fsck ( 1m) 
console ( 4 )  
console ( 4 )  

messag es ( 8 )  
mk fs ( 1m)  

deroff ( l t) 
1 ( 1 )  

ls ( l )  
ioc tl ( 2 )  

in it ( 8 )  
te rm ( 'Z )  
ecvt ( 3 )  

pr intf ( 3 s )  
scanf ( 3 s )  

units ( l )  



f i le • • • • • • • • • • • • • • •  dd -
random/ • • • • • • • •  ranlib 

ato f ,  ato i ,  atol  -
13 tol , ltol3 -

/asctime , timezone -
arch ives • • • . . . • • •  arcv -
to a wider/ • • • • • . • •  sp 

cp -
- unix to unix 

of f iles . . . . . . • • . . • . . . .  

dd - convert and 
copy -

core image file • • • • • • • •  

/break - change 
core - format of 

mem , kmem 
/- prompt for the 

acos , atan , /  • • • • • • •  s in ,  
hyperbolic/ • • • • • • •  s inh ,  

we - word 
file • • • • • .  sum - sum and 

systems and halt the 
block I/0 and halt 

new file . . . . . . . . . . . . . .  . 

ere at 
for k 
ctag s -

message/ • • • • . . • •  mk str 
of aj • • • • • • • •  creatsem 

p ipe -
umask - se t file 

an instance of a/ • • • . • .  

encode/decode • • . • . • . • • •  

encrypt - DES/ • • • . • • • • •  

( command/ • • • • • • . • • • • • • •  

tag s f i le • • • • • . . . . . . . . .  

gmt ime , asc time , j  • • • • • •  

func tions with/ • • • • • • • .  

/with optimal 
inte rpolate smooth 

cron - c lock 
lpd - line pr inter  

- display profi le 
init iali z ation 

terminal capab i li ty 
f ir stkey ,  nextkey -

null -
1- check if there is 

convert and copy a • • • •  

convert arch ives to • • •  

convert ASCII  to/ • • • • •  

convert between/ • • • • • •  

convert date and/ • • • • •  

convert format of • • • • •  

convert narrow input • •  

copy • • • • • • • • • • • • • • • • • •  

copy • • • • • • •  uucp , uulog 
copy - copy group s • • • •  

copy a file • • • • • • • • • • •  

copy groups of f i les • •  

core - format of • • • • • •  

core allocation • • • • • • •  

core image file • • • • • • •  

core memory • . . • • • • • • • •  

cor rect  time of day • • •  

cos , tan , asin , • • • • • • •  

cosh , tanh - • • • . • • • • • .  

count • • • • • • • • • • • • • • • • •  

count blocks in a • • . • •  

cp - copy • • • • • • • • • • • • •  

CPU • • • . . •  /ou t the file 
CPU • • • . •  shutdn - flush 
creat create a • • • •  

create a new f i le • • • • •  

create a new process • •  

create a tag s f i le • • • •  

create an er ror • • • • • • •  

create an instance • • • •  

create an/ • • • • • • • • • • • •  

creation mode mask • . • •  

creatsem - create • • • • .  

cron - clock daemon • • •  

crypt - . . . . . . . . . . . . . .  . 

crypt,  setkey , • • . • . • • •  

csh - a shell • • . • • • • • •  

ctag s - create a • • . . . •  

ct ime , localt ime , • • • • •  

cu - call up XENIX • • • •  

cur se s - screen • • • • • • •  

cur sor motion . • . . • • • • .  

curve • • • • • • . • .  spline 
daemon • • • • • • • • • • • • • • • •  

daemon • • • • • • • • • • • • • • • •  

data . . • • • • • • • • • • • •  prof 
data • • • • • • •  /- te rminal 
data base . . • • • • . • • • •  /-
data base/ . . • •  /de le te , 
data s ink • . • • . • . . . . . . •  

data to be read • • • . . • .  

- v -

dd ( l )  
ranlib ( l s )  

atof ( 3 )  
13tol ( 3 )  
ct ime ( 3 )  
arcv ( ls )  

sp ( 1 )  
cp ( 1 )  

uucp ( l )  
copy ( l )  

dd ( l )  
copy ( l )  
core ( S )  

br k ( 2 )  
core ( S )  
mem ( 4 )  

ask time ( lm) 
s in ( 3m) 

s inh ( 3m) 
wc ( l )  

sum ( l )  
cp ( 1 )  

haltsys ( 1m) 
shutdn ( 2 x) 

creat ( 2 )  
creat ( 2 )  

for k ( 2 )  
ctag s ( l s )  
mkstr ( l s )  

creatsem ( 2 x) 
pipe ( 2 )  

umask ( 2 )  
creatsem ( 2 x) 

cron ( 8 )  
crypt ( l )  
crypt ( 3 )  

csh ( l s )  
ctag s ( ls )  

ct ime ( 3 )  
cu ( l )  

cur se s ( 3 )  
cur ses ( 3 )  
spline ( l )  

cron ( 8 )  
lpd ( 8 )  

prof ( ls )  
ttys ( S )  

te rmcap ( 5 )  
dbm ( 3 x) 
null ( 4 )  

rdchk ( 2x) 



- pr imit ive system 
join - relational 

- print and set the 
set the date • • • • . • • • • • •  

time , ft.ime - get 
/t imezone - convert 

of/ • • • • • •  touch - update 
pr int and se t dump 

/and mod if ication 
store , dele te , /  • • • • • • • •  

calculator • • • • • • • • • • • • •  

system d irectory/ • • • • • •  

copy a f ile • • • • • • • • • • • •  

dump format • • . • • • •  dump , 
adb -

/chroot - change 
/defread - read 

1- spec ial character  
read de fault/ • • • • • . . • • •  

default/ • • • • • • •  defopen , 
/fetch , store ,  

part  of a/ • • • • . • •  ta il -
mesg permit or 

nroff , troff , tbl/ • • • • •  

/se tkey , encrypt -
system/ • • • • • •  messages 

jan open file 
de -

access -
file -

gtty - control 
phys ical i/o on raw 

- rational For tran 
file comparator • • • • • • • •  

differential file/ • • • • •  

comparator • • • • • • •  diff -
diff3 - 3-way 

direc tor ies • • • • • • • • • • • •  

dir - format of 
or rename files  and 

- change wor k ing 
- change de fault 

/about contents of 
list  contents of 
mkdir make  a 

- file system 
unlink - remove 

lc - list  
pwd - wor k ing 

mknod - make a 

data types • • • • • • •  types 
database opera tor • • • • •  

date • • • . • • • • • • • • • •  da te 
date - pr int and • • • • • •  

date and time • • • • • • • • •  

date and time to/ • • • • •  

date last mod i f ied • • • •  

date s • • • • . • • • •  sdda te 
date s of f iles • • • • • • • •  

dbminit , fetch , • • • • • • • 

de - desk • • • • • • • . • • • • •  

dcheck - file • • • • • • • • •  

dd - convert  and • • • • • •  

ddate - incrementa l • • •  

debugger • • • • • • • • • • • • • •  

default direc tory • • • • •  

de fau lt entr ies  • • • • • • •  

de finit ions for eqn • • •  

de fopen , de fread - • • • •  

de fread - read • • • • • • • •  

delete , fir stkey , /  • • • •  

deliver the last  • • • • • •  

deny me ssages • • • • • • • • •  

deroff - remove • • • • • • •  

DES enc ryption • • • • • • • •  

descr iption of • • • • • • • •  

descr iptor • • • . • • • • • • • •  

desk calculator • • • • • • •  

dete rmine/ • • • • • • • • • • • •  

dete rmine file type • • •  

dev ice • . • •  ioctl , stty , 
dev ices • • • • • • •  physio 
df - d isk free • • • • • • • •  

dialec t • • • • • • • • •  ratfor 
diff - differential • • •  

diff3 - 3-way • • • • • • • • •  

differential f i le • • • • .  

differential f i le/ • • • •  

dir - format of • • • • • • •  

direc tor ies • • • • • • • • • • •  

director ies • • • • • •  /move 
directory • • • •  cd , chd ir  
directory • • • • • •  /chroot 
directory • • • • • • • • • . • • •  

directory • • • • • • • • • •  ls 
directory • • • • • • • • • • • • •  

directory/ • • • • • •  dcheck 
direc tory entry • • • • • • •  

direc tory in columns • •  

directory name • • • • • • • •  

directory or a/ • • • • • • •  

- vi  -

types ( S )  
join ( l )  
date ( 1 )  
date ( l )  
time ( 2 )  

ctime ( 3 )  
touch (l ) 

sdda te ( lm) 
se tt ime ( l )  

dbm ( 3 x) 
dc ( l )  

dchec k ( lm) 
dd ( l )  

dump ( S )  
adb ( l s )  

chd ir ( 2 )  
de fopen ( 3 )  

eqnchar ( 7 t) 
de fopen ( 3 )  
defopen ( 3 )  

dbm ( 3x) 
ta il  ( 1 )  
mesg ( l )  

deroff ( l t) 
crypt ( 3 )  

me ssages ( 8 )  
dup ( 2 )  

dc ( l )  
access ( 2 )  

f ile ( l )  
ioc tl ( 2 )  

physio ( S )  
d f  ( lm) 

ratfor ( l s )  
diff ( l )  

diff3 ( 1 ) 
diff ( l )  

diff3 ( 1 )  
dir ( S )  
dir  ( 5 )  

mv ( 1 )  
cd ( l )  

chd i r ( 2 )  
1 ( 1 )  

ls ( l )  
mkdir ( l )  

dcheck ( lm) 
unlink ( 2 )  

lc ( l )  
pwd ( l )  

mknod ( 2 )  



terminals • • • • • • • • • • • • • •  

fp - floppy 
- winchester  hard 

df -
du summar i ze  

umount -
/or iented (visual) 

prof -
cab s  - euc lidean 

/re ferences in 
graph -

facts • • • • • • • •  /- prov ide 
disk usage  • • • • • • • • • • • • •  

file system 
od octal 

file system dump • • • • • • •  

- pr int and set 
incremental dump/ • • • • • •  

ddate - incremental  
name s of  f i les on a 

name s of f i les on a/ • • •  

duplicate an open/ • • • . .  

open fi le/ • • • • • • • • •  dup , 
f ile/ • • • • • • •  dup , dup2 -

f i le system recovery 
arguments • • • • • • • . • • • • • •  

echo -
ou tput conver s ion • • • • • •  

end , etext , 
ed - text 
ex - text 

sed - stream 
/ ( visual)  display 

assemble r  and link 
file for a full/ • • • • • • •  

terminals • • • • • • • • • • • • • •  

crypt -
crypt,  setkey ,  

encrypt - DES 
makekey - generate 

last locations in/ • • • • •  

/getgrnam, setgrent , 
getpwnam, se tpwent,  

- read de fault 
list • • • • • • • •  nlis t - get 

- get group file 
- remove directory 

/execvp , exec , exece , 
env ironmen t • • • • • • • • • • • •  

env iron - user  

disable - turn off • • • •  disable ( lm) 
disk . . . . . . . . . . . . . . . . . .  fd ( 4 )  
disk • • • • • • • • • • • • • • • •  hd hd ( 4 )  
disk free . . . . . . . . . . . . .  df { lm)  
disk usag e . . . . . . . . . . . .  du ( l )  
d ismount file system. . umount ( lm )  
display ed itor based/ . vi ( l )  
d isplay profi le data . . prof ( l s )  
distance • • • • • • • •  hypot , hypot ( 3m) 
documents . . . . . . . . . . . . .  refe r ( l t) 
draw a graph . . . . . . . . . .  graph ( l )  
dr ill in number • • • • • • •  ar ithmetic ( 6 )  
du summar i ze . . . . . .  du ( l )  
dump • • • •  /- incremental dump ( lm) 
dump . . . . . . . . . . . . . . . . . .  od ( 1 )  
dump - incrementa l . . . .  dump ( lm) 
dump date s • • • • • •  sddate sddate ( lm) 
dump , ddate - . . . . . . . . .  dump ( S )  
dump format • • • • • •  dump , dump ( S )  
dump tape • • •  /pr int the dumpdir ( lm) 
dumpdir - pr int the • • •  dumpdir ( lm) 
dup , dup2 - . . . . . . . . . . .  dup ( 2 )  
dup 2 - duplicate an . . .  dup ( 2 ) 
duplicate an open . . . . .  dup ( 2 )  
dur ing bootup • • • •  jroot inir ( 8 )  
echo - echo . . . . . . . . . . .  echo ( l )  
echo arguments . . . . . . . .  echo ( l )  
ecvt,  fcvt,  gcvt - . . . .  ecvt ( 3 )  
ed - text ed itor . . . . . .  ed ( l )  
edata - last/ . . . . . . . . .  end ( 3 )  
editor . . . . . . . . . . . . . . . .  ed ( l) 
editor . . . . . . . . . . . . . . . .  ex ( l )  
ed itor . . . . . . . . . . . . . . . .  sed ( l )  
ed itor based on ex . . . .  vi ( l )  
ed itor output • . • • • • •  /- a . ou t ( S )  
egrep - search a . . . . . .  egrep ( l )  
enable - turn on . . . . . .  enable ( lm) 
encode/decode . . . . . . . . .  crypt ( l )  
enc rypt - DES/ . . . . . . . .  crypt ( 3 )  
enc ryption • • • •  jsetkey , crypt ( 3 )  
enc ryption key . . . . . . . .  makekey ( 8 )  
end , etext , edata - . . .  end ( 3 )  
endg rent - get/ • • • • • • •  getgrent ( 3 )  
endpwent • • • •  /getpwu id , getpwent ( 3 )  
entr ies • • • • • • •  /de fread de fopen ( 3 )  
entr ies from name . . . . .  nlis t { 3 )  
entry • • • • • • • •  /endg rent getgrent ( 3 )  
entry • • • • • • • • • • •  unlink unlink ( 2 )  
env iron - execute/ . . .  exec ( 2 )  
env iron - user . . . . . . . .  env iron ( S )  
env ironment . . . . . . . . . . .  env iron ( S )  

- vii  -



/- pr int out the 
getenv - value for 

def in it ions for 
mathematics • • • • • . • • • . . •  

/troff , tbl and 
checkeq check 

charac te r/ • • • • . . . • • • • • .  

introduction/ • • • .  intro , 
mkstr - create an 

/sys nerr - system 
/to system calls and 

- find spelling 
plot : openpl 

locations in/ • • . . • •  end , 
hypot , cabs -

as an/ • • • • • • • • • • .  expr -
editor based on 

-; • • • • •  /execlp , execvp , 
jexecvp , exec , 

execle ,  execve , ;  • • • • . • •  

exec l ,  execv , 
/exec le , execve , 

/exece ,  env iron 
a late r time • • • • • • •  at 

unix to unix command 
f ile . . . . . . . . . . . . .  acct -

sleep - suspend 
sleep - suspend 

monitor - prepare 
profile • • • • • • • •  profil -
execve , /  • • • • • • • • •  execl , 

jexecv , exec le , 
/execve , execlp ,  

process . . . . . . . . . . . . . . .  . 
pow , sqr t  -/ • • • • • • • • • • •  

into mantissa and 
loglO , pow , sqrt  -

argumen ts as an/ • • • • • • •  

for a full regula r 
arguments as an 

a limi ted regular 
- g raph ics for the 

C prog rams/ • • • • • •  xstr -
ja process with 

absolute value , ;  • • • • • • •  

dr ill  in number 
- pr int system 
false - return 

false . . . . . . . . . . . . . . . . .  . 
- generate I/O trap 

env ironment • • . • • • • • • • •  pr intenv ( l s )  
env ironment name . . . . . .  getenv ( 3 )  
eqn • • • • • • • • •  /charac te r eqnchar ( 7 t) 
eqn ,  - types'e t . . . . . . .  eqn ( 1  t )  
eqn constructs . . . . . . . .  deroff ( l t ) 
eqn usage • • . • • • . • • • • • • checkeq ( l t) 
eqnchar - spec ial • • • • • eqnchar ( 7 t) 
errno - . . . . . . . . . . . . . . .  intro ( 2 )  
error me ssage file/ . . .  mk str ( l s )  
error me ssages . . . . . . . . perror ( 3 )  
er ror number s . . . . . . . . .  intro ( 2 )  
error s • • • • • • •  /spellou t spell ( l t) 
et al . - g raph ics/ . . . .  plot ( 3x) 
etext,  edata - last . . .  end ( 3 )  
euc li dean dis tance . . . .  hypot ( 3m) 
evaluate arguments . . . .  expr ( l )  
ex • • •  / ( visual) display vi ( l )  
ex - text ed itor . . . . . .  ex ( l )  
exec , exec e ,  environ . . exec ( 2 )  
exec e ,  env iron -/ . . . .  exec ( 2 )  
exec l ,  execv , . . . . . . . . .  exec ( 2 )  
execle ,  execve , ; . . . . . .  exec ( 2 )  
execlp ,  execvp , / . . . . . .  exec ( 2 )  
execute a file . . . . . . . .  exec ( 2 )  
execute commands at . . .  at ( l )  
execution • • • • • • • •  uux - uux ( l )  
execution accounting . .  acct ( S )  
execut ion for an/ . . . . .  sleep ( l )  
execution for/ . . . . . . . .  sleep ( 3 )  
execution profi le . . . . .  monitor ( 3 )  
execution time . . . . . . . .  profi l ( 2 )  
execv , exec le , . . . . . . . .  exec ( 2 )  
execve , execlp , ; . . . . . .  exec ( 2 )  
execvp , exec , exec e , / .  exec ( 2 )  
ex it - te rminate . . . . . .  exit ( 2 )  
exp , log , loglO , . . . . . .  exp ( 3m)  
exponent • • • • • •  /- split  frexp ( 3 )  
exponential , j • • • •  /log , exp ( 3m)  
expr - evalu ate . . . . . . .  expr ( l )  
express ion • • • • •  /a file eg rep ( l )  
express ion • • •  /evaluate expr ( l )  
express ion • • •  /f i le for grep ( l )  
extended/ • • • • . • • •  greek greek ( 7 t) 
extract str ing s from .. .  xstr ( l s )  
extreme pre judice . . . . .  k i ll ( l )  
fabs , floor , ceil - . . .  floor ( 3m) 
facts • • • • • • •  /- prov idear ithme tic ( 6 )  
facts • • • • • • • • • . • •  pstat pstat ( l )  
false . . . . . . . . . . . . . . . . .  false ( l )  
false - return . . . . . . . .  false ( l )  
fau lt • • • • • • • • • • • •  abor t abor t ( 3 )  

- v i i i  -

�,' 



of file/ • • • • • • • •  fi lsys , 
close or flush a/ • • • • • •  

conver s ion • • • • • • • •  ecvt , 
fopen , freopen , 

f ilter rever se line 
cleare rr , fi leno -/ • • • •  

fi leno -/ • • • • • • • • •  feof , 
dele te , ;  • • • • • • •  dbminit , 

head - pr int fir st 
flush a/ • • • • • • • •  fc.lose , 

getc , getchar , 
str ing from a/ • • • •  gets , 
file for a str ing • • • • • •  

access ib i lity of 
execution accounting 

- change mode of 
owner and group of a 

close close a 
format of core image 

create a new 
- create a tag s 

convert and copy a 
- execute a 

group - group 
link - link to a 
- build spec ial 

or a spec ial 
passwd - password 

pr pr int 
read - read from 

rever se lines of a 
- s ize  of an obj ect  

str ing s in an obj ect 
parts of an object 

count blocks  in a 
the last part of a 
last mod if ied of a 

repeated lines in a 
wr ite - wr ite on a 

file type • • • • • • • • • • • • • •  

/an error message  
diff  - diffe rential 

3-way differential 
mask • • • • • • • •  umask - set 

/- duplicate an open 
- get group 

eg rep - search a 
grep - search a 

fgrep - search a 
open - open 

- arch ive ( library)  

fblk , ino - format • • • •  

fc lose , fflush - • • • • • •  

fcvt,  gcvt - ou tput • • •  

fdopen - open a/ • • • • • •  

feeds • • • • • • • • • • • •  col 
feof ,  fe rror , • • • • • • • • •  

ferror , cleare rr , • • • • •  

fetch , store ,  • • • • • • • • •  

few lines of a/ • • • • • • •  

fflush - close or • • • • •  

fgetc , getw - get/ • • • •  

fgets - get a • • • • • • • • •  

fg rep - search a • • • • • •  

file • • • • • •  /- dete rmine 
file • • • • • • • • • • • •  acct 
file • • • • • • • • • • • • •  chmod 
file • • • • • • • • •  /- change 
file . . . . . . . . . . . . . . . . .  . 

file • • • • • • • • • • • •  core 
file • • • • • • • • • • • •  creat 
file • • • • • • • • • • • • •  ctag s 
file • • • • • • • . . • • • • •  dd -
file • . • • • • • • •  jenv iron 
file . . . . . . . . . . . . . . . . .  . 

file . . . . . . . . . . . . . . . . .  . 

file • • • • • • • • • • • • •  mknod 
file • • • • • •  /a directory 
file . . . . . . . . . . . . . . . . .  . 
file . . . . . . . . . . . . . . . . .  . 

file . . . . . . . . . . . . . . . . .  . 

file . . . . . . . . . . . . • rev 
file • • . • • • • • • • • • • •  s ize  
file • • • •  /the pr intable 
file • • • • • . • • •  jselected 
file • • • • •  sum - sum and 
file • . • • • • • •  /- deliver 
file • • • •  /- update date 
file • • • • •  uniq - repor t 
file . . . . . . . . . . . . . . . . .  . 

file - dete rmine • • • • • •  

file by massag ing C/ • •  

file comparator • • • • • • •  

file compar ison • • • • •  /
file creation mode • • • •  

file descr iptor • • • • • • •  

file entry • • •  /endg rent 
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file system volume • • • •  

file systems and/ • • • • •  
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and time • • • • • • • • • •  time , 

search a f ile for a 
floor , cei li ng 

/to library 
yO , yl , yn - besse l 

- tr igonometr ic 
tanh - hyperbolic 

cur se s - screen 
binary/ • • • • • • • • • •  fread , 
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key • . • • . • • • • • •  makekey 
fault • • • • • • • • • • •  abor t -
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getg id ,  geteu id , • • • • • •  

getgrent ,  getgrgid , • • •  
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getpid get • • • • • • • •  

getpw - get name • • • • • •  

getpwent ,  getpwu id , • • •  
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dev ice • • • • •  ioctl , stty , 
hangman - word 

flush block I/O and 
the file systems and 

the file systems/ • • • • • •  

guess ing game • • • • • • • • • •  

fa command immune to 
hd - winchester 

hard disk • • • • • • • •  � • • • • •  

few lines of a/ • • • • • • • •  

hierarchy • • • • • • • • • • • • • •  

bier - f i le system 
wump - the game of 
s inh , cosh , tanh -

euclidean distance • • • • •  

system storage/ • • • • • • • •  

set use r and group 
1- add a log in 

/- get process 
get user and group 

s ignal - catch or 
- format of core 
/- run a command 

/from C programs to 
dump , ddate -

system dump • • • • • •  dump 
system/ • • • • • • • •  restor -

tputs - terminal 
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/strncpy , str len , 
system call • • • • • • • • • • • •  

ind ir -
yes - be 

1 list  
finger - user  

system recovery/ • • • • • • •  

control/ • • • • • • • • • • • • • • •  

- process control 
ttys - terminal 

a/ • • • • • .  popen , pclose 
file/ • • • • •  fi lsys , fblk , 

clr i - clear 
str ing from standard 
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characte r back into 
sp - convert nar row 

- buffered binary 
1- standard buffered 

- stream status 
/lookbib - find and 

1- create an 

gtty - control • • • • • • • •  

guess ing game • • • • • • • • •  

halt CPU • • • • • •  shutdn 
halt the CPU • • • • • •  /out 
haltsys - close out • • •  

hangman - word • • • • • • • •  

hangups and quits • • • • •  

hard disk  • • • • • • • • • • • • •  

hd - wincheste r • • • • • • •  

head - pr int f i r st • • • •  

bier - file system • • • •  

hiera rchy • • • • • • • • • • • • •  

hunt-the-wumpus • • • • • • •  

hyperbolic func tions • •  

hypot ,  cabs - • • • • • • • • •  

icheck - file • • • • • • • • •  

ID • • • • • • • • • • •  /setg id -
ID to the system • • • • • •  

identif ication • • • • • • • •  

identity • • • •  /geteg id 
ignore s ignals • • • • • • • •  

image file • • • • • • • •  core 
immune to hangups/ • • • •  

implement shared/ • • • • •  

incremental  dump/ • • • • •  

incremental f i le • • • • • •  

inc remental f i le • • • • • •  

independent/ • • •  /tgoto , 
index . . . . . . . . . . . . . . . .  . 
index , r index -/ • • • • • •  

indir - ind irec t  • • • • • •  

ind irec t system call • •  

infinite ly/ • • • • • • • • • • •  

information about/ • • • •  

informat ion lookup/ • • •  

inir - root f i le • • • • • •  

in i t ,  rc - process • • • •  

in it iali zation • • • • •  /rc 
in itiali zation data • • • 

in itiate I/O to/from • •  

ino - format of • • • • • • •  

i-node . . . . . . . . . . . . . . .  . 

input • • • • •  gets - get a 
input conversion • • • • • •  

input stream • • • • .  /push 
input to a wide r/ • • • • •  

input/ou tput • • •  /fwr ite 
input/output package • •  

inquir ies • • • • • •  /f i leno 
inse rt lite rature/ • • • •  
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/- compute r  aided 
value • • • • • • • • • • • • •  abs -

integers  and long 
/between 3-byte 

/check  and 
et al . � graph ics 

plot - graph ics 
- general terminal 

curve • • • • • • • • • •  spline -
/- a shell ( command 

pipe - create an 
execution for an 

execution for 
introduction to; • • • • • • •  

introduction to/ • • • • • • •  

introduction to/ • • • • • • •  

introduct ion to/ • • • • • • •  

introduct ion to/ • • • • • • .  

introduction to/ • • • • • • •  

introduction to/ • • • • • • •  

introduction to; • • • • • • •  

commands • • • • • • • •  intro 
formats • • • • • • • • •  intro 
games • • • • • • • • • • •  intro -
library/ • • • • • • • •  intro 
miscellany • • • • • •  intro 
spec ial/ • • • • • • • •  intro -

intro ,  errno -
system/ • • • • • • • • •  intro 

generate names from 
/- flush block 

phys ic - physical 
/pclose - initiate 

abor t - generate 
control dev ice • • • • • • • • •  

isd ig it , isxdig it , 
islowe r , isd ig it , /  • • • • •  

find name/ • • • • •  ttyname , 
/isupper ,  is lowe r , 

isalpha , isupper ,  
command • • • • • • • •  system 
isd ig it , ;  • • • • • •  isalpha , 

/islowe r , isdig it , 
mult , md iv , min , /  • • • • • •  

yn - besse l/ • • • • • • • • • • •  

- bessel/ • • • • • • • • • • •  j O ,  
bessel/ • • • • • • • • •  j O , j l ,  
database operator • • • • • •  

generate encryption 
s ignal to a proc ess • • • •  

proc ess with/ • • • • • • • • • •  

instruction abou t/ • • • •  

in teger absolute • • • • • •  

integ er s • • • • • • •  /3-byte 
integers  and long/ • • • •  

inte ract ive repair • • • •  

inte r face • • • • . •  /openpl 
inte r face • • • • • • • • • • • • •  

inte r face • • • • • • • • • •  tty 
inte rpolate smooth • • • •  

inte rprete r )  with/ • • • •  

inte rprocess channel • •  
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manu scr ipts • • • •  /macros 
map of ASC II  • • • • • • • • • •  

mask • • • • • • .  umask - set 
massag ing C source • • • •  

mathematics • • • • • • • • • • •  

mathematics • • • • • • • • • • •  
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mknod - build • • • • • • • • •  
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mode • • • • • • • • • • • • •  getty 
mode mask • • • • • • • •  umask 
mode of file • • • • • • • • • •  

modes • • • • • • • • • • • • • • • • •  
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obj ect  file • • • • • • • • • • •  str ings ( ls )  
obj ect  file • • • •  /remove str ip ( ls )  
obj ect  library. . . . . . . .  lorder ( l s )  
octal dump . . . . . . . . . . . .  od ( l )  
od octal dump . • • • • od ( 1 )  
open - open file . . . . . .  open ( 2 )  
open a stream . . . . . . . . .  fopen ( 3s )  
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open fi le for . . . . . . . . .  open ( 2 )  
openpl e t  al . - . . . . . . .  plot ( 3x) 
opens a semaphore • • • • •  opensem ( 2 x) 
opensem - opens a • • • • •  opensem ( 2x) 
operation routines . . . .  te rmlib ( 3 )  
operations • • • • •  /index , str ing ( 3 )  
operator • • • • • • • •  join - join ( l )  
optimal cur sor/ . . . . . . .  cur se s ( 3 )  
options . . . . . . . . . . . . . . .  stty ( l )  
order ing relation . . . . .  !order ( l s )  
or iented (visual) / . . . .  vi ( l )  
output • • • •  /- assemble r a . out ( S )  
output • • • • • • • • • •  /input sp ( l )  
output conver s ion . . . . .  ecvt ( 3 )  
output conver s ion . . . . .  pr intf ( 3 s )  
owner . . . . . . . . . . . . . . . . .  chown ( l )  
owner and group of a/ . chown ( 2 )  
ownersh ip • • • /summar i ze  quot ( lm )  
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passwd - password . . . . .  passwd ( S )  
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/a process to access 
dev ices • • • • • • • •  physio 
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statis tical/ • • • • •  prep -

- lock a process in 
data types • • • • • •  types 

cat - catenate and 
dates • • • • • • • • • •  sddate 
date • • • • • • • • • • • • •  date -

cal -
pr 

lines of a/ • • • • • •  head 
nm -

pr intenv -
th is manual • • • • • • •  man 

pstat -
files on/ • • • • •  dumpdir  -

str ings  - f ind the 
out the env ironment • • • •  

lp - line 
lpd - line 

lpr , vpr - line 
spr intf -/ • • • • • • • • • • • • •  

run a command at low 
nice  - set program 
system maintenance 

exit - terminate 
create a new 

password file • • • • • • • • •  

pattern  scanning and • •  

pau se - stop until  • • • •  

pclose - initiate • • • • •  

per iod ically update • • •  

permit or deny • • • • • • • •  

permuted index • • • • • • • •  

perror , sys err lis t ,  • •  

phys - allow a • • • • • • • •  

physical addresses • • • •  

phys ical i/o on raw • • •  

physic - phys ical • • • • • 

pieces • • • • • • • • • • •  spli t 
pipe - create an • • • • • •  

pipe fitt ing • • • • • • • • • •  

plot - g raph ics • • • • • • •  

plot - g raphics • • • • • • •  

plot : openpl et al • • • • 

pointe r  • • • •  lsee k , tell 
popen , pclose - • • • • • • •  

pow , sqrt -; • • • • • • • • • •  

powe r ,  square root • • • •  

pr pr int file • • • • •  

pre j udice • • • • • • • • • • •  /a 
prep - prepare text • • •  

prepare execution • • • • •  

prepare text for • • • • • •  

pr imary memory • • • •  lock 
pr imit ive system • • • • • •  

pr int • • • • • • • • • • • • • • • • •  

pr int and set dump • • • •  

pr int and set the • • • • •  

pr int calendar • • • • • • • •  

pr int f i le • • • • • • • • • • • •  

pr int f i r st few • • • • • • •  

pr int name list  • • • • • • •  

pr int out the/ • • • • • • • •  

pr int sec tions of • • • • •  

pr int system facts • • • •  

pr int the names of • • • •  

pr intable str ings  in/ . 
pr intenv - pr int • • • • • •  

pr inte r  . . . . . . . . . . . . . .  . 
pr inte r  daemon • • • • • • • •  

pr inte r  spooler • • • • • • •  

pr intf , fpr intf , • • • • • •  

pr ior ity • • • • • • • •  nice -
pr ior ity • • • • • • • • • • • • • •  

procedures  • • • • • • • • •  /to 
proc ess . . . . . . . . . . . . . .  . 
proc ess  • • • • • • • • • •  for k  

- xix -

passwd ( S )  
awk ( l )  

pause ( 2 )  
popen ( 3s )  
update ( 8 )  

mesg ( l )  
ptx ( lt )  

perror ( 3 )  
phys ( 2 )  
phys ( 2 )  

phys io ( S )  
physio ( S )  

spli t ( ! )  
pipe ( 2 )  

tee ( 1 )  
plot ( l )  
plot ( S )  

plot ( 3 x) 
lseek ( 2 )  

popen ( 3s )  
exp ( 3m)  
exp ( 3m)  

pr ( l )  
k ill ( l )  

prep ( lt)  
monitor ( 3 )  

prep ( lt )  
lock ( 2 )  

types ( S )  
cat ( l )  

sddate ( lm) 
date ( l )  

cal ( l )  
pr ( l )  

head ( l )  
nm ( l s )  

pr intenv ( l s )  
man ( lT )  

pstat ( l )  
dumpdir ( lm) 
str ing s  ( l s )  

pr intenv ( l s )  
lp ( 4 )  

lpd ( 8 )  
lpr ( l )  

pr intf ( 3s )  
nice ( l )  
nice ( 2 )  

intro ( 8 ) 
exit ( 2 )  
for k ( 2 )  



send signal to a 
I/0 to/from a 

awa it completion of 
init , rc -

getpid get 
lock - lock a 

ps -
times - get 

phys - allow a 
wait - wa it for 

ptrace 
s igsem - s ignal a 

k ill - terminate a 
text for statistical 

/patte rn scann ing and 
m4 - macro 

profile data • • • • • • • • • • •  

time profi le • • • • • • . . • • •  

- prepare execution 
- execution time 

prof - display 
- last locat ions in 

informat ion lookup 
units - conver s ion 

cb - C 
make  - ma inta in 

nice - set 
asse r t  -

lint - a C 
of lex ical analys is 
- struc ture For tran 

str ings  from C 
cor rec t/ • • • • • •  asktime 

arithmetic -

system facts • • • • • • • • • • •  

trace . . . . . . . . . . . . . . . . .  . 
index . . . . . . . . . . . . . . . . .  . 
into; • • • • . • • • • •  ungetc -

puts , fputs -
word/ • • • •  /fputc , putw 
fputc , putw - put/ • • • • •  

- put/ • • • • • • • • • • • •  putc , 
str ing on a stream • • • • •  

putchar , fputc , 
direc tory name • • • • • • • • •  

sor t . . . . . . . . . . . . . . . . . .  . 
qsor t -

to hang ups and 
knowledge • • • • • • • • • • • • • •  

f i le system/ • • • • • • • • • • •  

process • • • • • • • • • •  kill k i ll ( 2 )  
process • • • •  /- init iate popen ( 3 s )  
process • • • • • • • • •  wa it - wa it ( l )  
process control/ . . . . . .  init ( 8 )  
process/ . . . . . . . . . . . . . .  getpid ( 2 )  
process in pr imary/ . . .  lock ( 2 )  
process status . . . . . . . .  ps ( l )  
process times . . . . . . . . .  t imes ( 2 )  
process to access/ . . . .  phys ( 2 )  
proc ess to te rminate . .  wa it ( 2 )  

. process trace . . . . . . . . .  ptrace ( 2 )  
proc ess wa it ing on a/ . sigsem ( 2x) 
process with extreme/ . k ill ( l )  
process ing • • • •  /prepare prep ( lt )  
process ing languag e . . .  awk ( l )  
processor . . . . . . . . . . . . .  m4 ( ls )  
prof - display . . . . . . . .  prof ( l s )  
profil - execution. . . .  prof il ( 2 )  
profile • • • • • • • •  monitor monitor ( 3 )  
profile • • • • • • • • •  profi l  profi l ( 2 )  
profile data . . . . . . . . . .  prof ( ls )  
program • • • • • • • • •  /edata end ( 3 )  
prog ram • • • • • • • •  /- use r  finger ( l )  
prog ram. . . . . . . . . . . . . . .  units ( l )  
program beautifier . . . .  cb ( ls )  
program group s . . . . . . . .  make ( l s )  
program pr ior ity . . . . . .  nice ( 2 )  
prog ram ver if ication . . asse r t ( 3x) 
program ver ifier . . . . . .  lint ( ls )  
programs • • • •  /generator lex ( l s )  
programs • • • • • • • •  struct  struc t ( ls )  
programs to/ • •  /extrac t xstr ( ls )  
prompt for the . . . . . . . .  ask t ime ( lm) 
provide dr ill in/ • • • • •  ar ithme tic ( 6 )  
ps - process status . . .  ps ( l )  
pstat - pr int . . . . . . . . .  pstat ( l )  
ptrace process . . . .  ptrace ( 2 )  
ptx - permuted . . . . . . . .  ptx ( l t )  
push characte r  back . . .  ungetc ( 3 s )  
put a str ing on a/ . . . .  puts ( 3 s )  
put charac ter or . . . . . .  putc ( 3 s )  
putc , putchar , . . . . . . . .  putc ( 3 s )  
putchar , fputc , putw . . putc ( 3s )  
puts , fputs - put a . . .  puts ( 3 s )  
putw - put/ • • • • • •  putc , putc ( 3s )  
pwd - wor k ing . . . . . . . . .  pwd ( l )  
qsor t - quicker . . . . . . .  qsor t ( 3 )  
quicker sor t . . . . . . . . . .  qsor t ( 3 )  
quits • • • • • • • • • •  /irnrnune nohup ( l )  
quiz - test your . . . . . .  qu iz ( 6 )  
quot - summar i ze . . . . . .  quot ( lm) 

- XX -



r andom number/ • • • • • • • • •  

random number • • • • • • • • • •  

conver t  archives to 
r andom - generate a 

rand ,  srand -
arch ives to random/ • • • •  

For tran dialect • • • • • • • •  

dialect • • • • • • • •  ratfor -
- phy s ical i/o on 

control/ • • • • • • • • • •  init , 
there is data to be/ • • •  

there is data to be 
file . . . . . . . . . . . . . . . . . .  . 

getpass -
defopen , defread -

read -
/a f i le reg ion for 

/- open file for 
lseek , te ll - move 

main/ • • • • •  malloc , free , 
mai l  send or 

utmp , wtmp - log in 
/- root  f i le system 

find and inser t/ • • • • • • •  

inser t  literature 
or/ • • •  /or unlock a file 

/a f i le for a full 
/a file for a limited 

comm - select or 
/- find order ing 

operator • • • • • • • • •  join 
calendar -

the/ • • • • • • • • • • •  rmuser 
entry • • • • • • • • • •  unlink -

/umount - mount or 
tbl and/ • • • • • • •  deroff 
parts of/ • • • • • •  str ip 
files . . . . . • . . . . . . . .  rm 
f iles • • • • • • • • • • •  rmdir -

mv move or 
and inte ractive 

f i le • • • • • •  un iq - repor t 
lines in a/ • • • • • •  uniq 

/ftell , rewind -
/- awa i t  access to a 

incremental file/ • • • • • •  

file system 
false -

true -
of a f ile • • • • • • • • • • • • • •  

col - f i lter 

rand , srand - • • • • • • • • •  

random - generate a • • •  

random librar ies  • • • •  /
random number • • • • • • • • •  

random number/ • • • • • • • •  

ranlib - conver t  • • • • • •  

ratfor - rational • • • • •  

rational For tran • • • • • •  

raw dev ices • • • • •  physio 
rc - process • • • • • • • • • •  

rdchk - check  i f  • • • • • •  

read • • • • • • •  /- chec k  i f  
read - read from • • • • • •  

read a password • • • • • • •  

read default entr ies  • •  

read from file • • • • • • • •  

read ing or wr iting • • • •  

reading or wr iting • • • •  

read/wr ite pointe r • • • •  

realloc , calloc - • • • • •  

receive ma il  among/ • • •  

records • • • • • • • • • • • • • • •  

recovery dur ing/ • • • • • •  

refe r ,  lookbib - • • • • • •  

references in/ • • • •  /and 
reg ion for read ing • • • •  

regular express ion • • • •  

regular express ion • • • •  

rej ect  lines common/ • •  

relation for an/ • • • • • •  

relational database • • •  

reminder service • • • • • •  

remove a user from • • • •  

remove direc tory • • • • • •  

remove file system • • • •  

remove nroff , troff , • •  

remove selected • • • • • • •  

remove ( unli nk )  • • • • • • •  

remove ( unli nk)  • • • • • • •  

rename files  and/ • • • • •  

repair • • • • • • • • • •  /chec k  
repeated lines i n  a • • • 

repor t repeated • • • • • • •  

repos it ion a stream • • •  

resource governed by/ . 
restor - • • • • • • • • • • • • • •  

restore • • •  /incremental 
return false • • • • • • • • • •  

return true • • • • • • • • • • •  

rev - rever se lines • • •  

reverse line feeds • • • •  

- xxi -

rand ( 3 )  
r andom ( l ) 

ranlib ( l s )  
random ( l )  

rand ( 3 )  
ranlib ( ls )  
ratfor ( ls )  
ratfor ( ls )  

phy s io ( S )  
init ( 8 )  

rdchk ( 2 x) 
rdchk ( 2x) 

read ( 2 )  
getpass ( 3 )  
defopen ( 3 )  

read ( 2 ) 
lock ing ( 2 x) 

open ( 2 )  
lseek ( 2 )  

malloc ( 3 )  
mai l ( l )  
utmp ( S )  
inir ( 8 )  

refer  ( lt )  
refe r ( lt )  

locking ( 2 x) 
egr ep ( l )  

grep ( l )  
comm ( l )  

lorder  ( l s ) 
join ( l )  

calendar ( ! )  
rmuser ( lm) 

unlink ( 2 )  
mount ( 2 )  

deroff ( 1  t )  
str ip ( ls )  

r m  ( 1 )  
rmd i r ( l )  

mv ( 1 )  
fsc k ( lm) 

uniq ( l ) 
uniq ( l )  

fseek ( 3 s )  
wa i tsem ( 2x) 

restor ( lm) 
restor ( lm) 

false ( l )  
true ( l )  
rev ( lt)  
col ( lt)  



file . . • . . • . . . . . . . .  rev -
a/ • • • • • • • •  fseek , ftell , 

/str len , index , 
( unlink ) f iles • • • • • • • • •  

(unlink ) f iles  • • • • • • • . •  

user  from the/ • • • • • • • • •  

power ,  square 
recovery/ • • • • • • • •  inir  -

/operation 
pr ior ity • • • • • • • • •  nice 
to hangups/ • • • • •  nohup 

/for the extended 
/- configure  a 

accounting • • • • • • • • • • • • •  

change core/ • • • • • • •  br k ,  
sscanf - formatted/ • • • •  

awk - patte rn 
after/ • • • • • • • • • •  alarm 
with/ • • • • • • • • • •  cur ses -
(visual ) / • • • • • • • • • •  vi -

1- v iew file one 
set dump dates • • • • • • • • •  

full/ • • • • • • • • • • •  egrep 
limited/ • • • • • • • • •  grep 
str ing • • • • • • • • • •  fgrep 
manual • • • • • •  man - pr int 

lines/ • • • • • • • • • • •  comm -
str ip remove 

instance of a binary 
opensem - opens a 

process wa iting on a 
governed by a 

among/ • • • • • • • • • •  mai l  
process • • • • • • • • •  kill 

calendar - reminder 
of ASC I I  characte r  
sddate - pr int and 

mode mask • • • • • • •  umask -
utime -

nice -
getty -

tset -
stty -
tabs -

date - pr int and 
stime -

setu id , setg id -
buffer ing to a/ • • • • • • • •  

and group/ • • • • • •  setu id , 
/ge tgrgid , getgrnam , 

rever se lines of a • • • •  

rewind - repos it ion • • •  

rindex - str ing/ • • • • • •  

rm - remove • • • • . • • • • • •  

rmdir - remove • • • • • • • •  

rmuser - remove a • • • • •  

root • • • • • • •  /logar ithm , 
root file system • • • • • •  

rou tines • • • • • • • • • • • • • •  

run a command at low • •  

run a command immune • •  

TTY- 37 I . . . . . . . . . . . . . .  . 

XENIX system • • • • • • • • • •  

sa - system • • • • • • • • • • •  

sbrk , break - . • • • • • • • •  

scanf ,  fscanf ,  • • • • • • • •  

scann ing and/ • • • • • • • • •  

schedule s ignal • • • • • • •  

screen func tions • • • • • •  

sc reen or iented • • • • • • •  

screenful at a t ime • • •  

sddate - pr int and • • • •  

search a f ile for a • • •  

search a file for a • • • 

search a f ile for a • • •  

sec tions of this • • • • • •  

sed - stream ed itor • • •  

select or rejec t  • • • • • •  

selec ted parts of an/ . 
semaphore • • •  /create an 
semaphore • • • • • • • • • • • • •  

semaphore • • • •  /s ignal a 
semaphore • • • •  /resource 
send or receive mai l  • •  

send s ignal to a • • • • • •  

serv ice • • • • • • • • • • • • • • •  

set • • • • • • • •  asc i i - map 
set dump date s • • • • • • • •  

set file creation • • • • •  

set file times • • • • • • • •  

set program pr ior ity • •  

set terminal mode • • • • •  

set te rminal modes  • • • •  

set te rminal options • •  

set te rminal tabs • • • • •  

set the date • . • . • • • • • •  

set time • • . . • . . . . • • . . .  

set user and group/ • • •  

setbuf - ass ign • • • • • • •  

setgid - set user • • • • •  

setgrent ,  endg rent; • • •  

- xxi i  -

rev ( lt )  
fseek ( 3 s )  
str ing ( 3 )  

rm ( l )  
rmd i r ( l )  

rmuser ( lm) 
exp ( 3m) 
inir  ( 8 )  

te rmlib  ( 3 )  
nice ( l )  

nohup ( l )  
greek ( 7 t ) 

config ( lm) 
sa ( lm) 
brk ( 2 )  

scanf ( 3 s )  
awk ( l )  

alarm ( 2 )  
cur se s ( 3 )  

vi ( l )  
more ( l )  

sddate ( 1m)  
egrep ( l )  

grep ( 1 )  
fgrep ( l )  
man ( lT )  

sed ( l )  
comm ( l )  

str ip ( l s )  
creatsem ( 2x) 

opensem ( 2 x) 
s igsem ( 2x) 

wa itsem ( 2 x) 
ma il ( l )  
k i ll ( 2 )  

calendar ( ! )  
asc i i ( ? )  

sddate ( lm)  
umask ( 2 )  
ut ime ( 2 )  

nice ( 2 )  
getty ( 8 )  

tse t ( l )  
stty ( l )  
tabs { l )  
date ( l )  

stime ( 2 )  
setuid ( 2 )  

setbuf ( 3 s )  
setuid ( 2 )  

getgrent ( 3 )  



non-local goto • • • • • • • • •  

DES/ • • • • • • • • • • • • •  crypt ,  
jgetpwu id , getpwnam , 

the access and/ • • • • • • • •  

set user and group/ • • • •  

/to implement 
system - i ssue a 

csh - a 
block I/O and halt/ • • • •  

the system down/ • • • • • • •  

log in 
pause - stop until  

ignore s ignals • • • • • • • • •  

wait ing/ • • • • • • •  s igsem 
alarm - schedule 

k ill send 
- catch or ignore 

process wa iting on; • • • •  

acos , atan ,  atan2/ • • • • •  

hyperbolic/ • • . • • • • • • • • •  

null - data 
obj ect file • • • • • • • • • • • •  

file . . . . . . . . . . . . .  s ize -
execution for an/ • • • • • •  

execution for/ • • • • • • • • •  

- inte rpolate 
qsor t - quicker  

tsor t - topolog ical 
merge files  • • • • • • • • • • • •  

sor t  -
lines common to two 

- find lines in a 
f ile by massag ing C 

input to a wider/ • • • • • •  

eqnchar -
mknod - bui ld 

a directory or a 
- introduction to 

/s ignal afte r 
spellout - f ind/ • • • • • • •  

find/ • • • • • • • • • • • •  spell , 
/spellout - find 

spell , spellin ,  
inte rpolate smooth/ • • • •  

file into p ieces • • • • • • •  

pieces • • • • • • • • • •  split 
and/ • • • • •  /ldexp , mod f -

vpr - line pr inte r 
pr intf , fpr intf , 

/log , loglO , pow , 

setjmp ,  longjmp - • • • • •  

setkey , encrypt - • • • • •  

setpwent , endpwent • • • •  

sett ime - change • • • • • •  

setu id ,  setg id - • • • • • •  

sh , . . . . . . . . . . . . . . . . . .  . 
shared str ings  • • • • • • • •  

shell command • • • • • • • • •  

shell ( command/ • • • • • • •  

shutdn - flush • • • • • • • •  

shutdown - br ing • • • • • •  

s ign on • • • • • • • • • • • • • • •  

signal • • • • • • • • • • • • • • • •  

s ignal - catch or • • • • •  

s ignal a process • • • • • •  

s ignal afte r/ • • • • • • • • •  · 

s ignal to a process • • •  

s ignals • • • • • • • • •  s ignal 
s igsem - s ignal a • • • • •  

s in ,  cos , tan , as in , • •  

s inh ,  cosh , tanh - • • • •  

s ink . . . . . . . . . . . . . . . . .  . 
s ize - s i ze  of an • • • • •  

size  of an obj ec t  • • • • •  

sleep - suspend • • • • • • •  

sleep - suspend • • • • • • •  

smooth curve • • • •  spline 
sor t  . . . . . . . . . . . . . . . . .  . 
sor t  . . . . . . . . . . . . . . . . .  . 
sor t - sor t  or • • • • • • • •  

sor t or merge files  • • •  

sor ted files • • •  /re j ec t  
sor ted list  • • • • • • •  look 
source • • • • • • • •  /message  
sp - convert narrow • • •  

spec ial characte r/ • • • •  

spec ial file • • • • • • • • • •  

spec ial file • • • • •  /make 
spec ial files • • • •  intro 
spec if ied time • • • • • • • •  

spell , spelli n ,  • • • • • • •  

spelli n ,  spellout - • • •  

spelling error s  • • • • • • •  

spellout - find/ • • • • • •  

spline - • • • • • • • • • • • • • .  

split - spli t  a • • • • • • •  

split  a file into • • • • •  

split  into mantissa • • •  

spooler • • • • • • • • • • •  lpr , 
spr intf - formatted/ • •  

sqr t - exponential , /  • •  

- xxi i i  -

setjmp ( 3 )  
crypt { 3 )  

getpwent ( 3 )  
sett ime ( l )  

setuid ( 2 )  
sh ( l )  

xstr ( ls )  
system { 3 )  

csh ( ls )  
shutdn ( 2x) 

shutdown ( lm) 
log in { l )  
pause ( 2 )  

s igna1 { 2 )  
s ig sem ( 2x) 

alarm ( 2 )  
k i 11 ( 2 )  

s igna1 ( 2 )  
s igsem ( 2x) 

s in ( 3m) 
s inh ( 3m) 

nu11 ( 4 )  
s ize  ( ls )  
s iz e  ( ls )  
sleep ( l )  
sleep ( 3 )  

spline ( ! )  
qsor t ( 3 )  

tsort  ( ls )  
sor t ( l )  
sor t  ( 1 )  
comm ( l )  
look ( l )  

mkstr ( ls )  
sp ( 1 )  

eqnchar ( 7 t) 
mknod ( lm) 

mknod ( 2 )  
intro ( 4 )  
alarm ( 2 )  

spell ( lt )  
spell ( lt)  
spell (1  t )  
spell ( lt )  
spline ( ! )  

spli t ( l )  
spli t ( l ) 
frexp ( 3 )  

lpr ( l )  
pr intf ( 3 s ) 

exp ( 3m)  



/logar ithm, powe r ,  
number/ • • • • • • • • • • •  rand , 

scanf , fscanf , 
stdio -

- get a str ing from 
f i le status • • • • • • • • • • • •  

- prepare text for 
ps - process 

fstat - get file 
/fileno - stream 

buffered/ • • • • • • • • • • • • • •  

pause -
/- file system 

dbminit , fetch , 
strcmp ,  strncmp , /  • • • • • •  

strcat , strncat , 
/strcmp ,  strncmp , 

- close or flush a 
fdopen - open a 

- repos it ion a 
or word from 

get a str ing from a 
fir st few lines of a 

or word on a 
- put a str ing on a 

buffer ing to a 
back into input 

sed -
jclearer r , fi leno -
search a f ile for a 
gets , fgets - get a 

input • • • • • •  gets - get a 
puts , fputs - put a 

/index , r index -
to implement shared 

pr intable str ings/ • • • • •  

xstr - extract 
/find the pr intable 

selected parts  of/ • • • • •  

affixes • • • • • •  basename 
/strcpy , strncpy , 

strncmp , /  • • • • • • •  strcat , 
/strnc at ,  strcmp , 
/strncmp , strcpy , 

For tran programs • • • • • • •  

prog rams • • • • • • •  struc t -
options . • . . • . . • . . • • • • . •  

control/ • • • • • • • • •  ioctl ,  
super-user or/ • • • • • • • • •  

/nextkey - data base 

square root • • • • • • • • • • •  

srand - r andom • • • • • • • •  

sscanf - formatted/ • • •  

standard buffered/ • • • •  

standard input • • • •  gets 
sta t ,  fstat - get • • • • •  

statistical/ • • • • • •  prep 
status • • • • • • • • • • • • • • • •  

status • • • • • • • • • • •  sta t ,  
status inquir ies  • • • • • •  

std io - s tandard • • • • • •  

stime - set time • • • • • •  

stop unti l  s ignal • • • • •  

storage cons is tency/ • •  

store ,  delete , /  • • • • • • •  

strcat , strncat , • • • • • •  

strcmp ,  strncmp , /  • • • • •  

strcpy , strncpy , /  • • • • •  

stream • • • • • • • • •  /fflush 
stream • • • • • • •  /freopen , 
stream • • • • • • • • •  /rewind 
stream • • • • • •  /characte r 
stream • • • • • • • •  /fgets 
stream • • • • • • • •  /- pr int 
stream • • • • • •  /characte r 
stream • • • • •  puts , fputs 
stream • • • • • • •  /- ass ign 
stream • • • • • •  /characte r 
stream editor • • • • • • • • •  

stream status/ • • • • • • • •  

str ing • • • • • • • • •  fgrep 
str ing from a stream • •  

str ing from standard • •  

str ing on a stream • • • •  

str ing operations • • • • •  

str ings  • • • •  /C prog rams 
str ings - f ind the • • • •  

str ings  from C/ • • • • • • •  

str ings  in  an obj ec t/ .  
str ip remove • • • • • •  

str ip filename • • • • • • • •  

str len , index , /  • • • • • • •  

strncat , strcmp, ,  • • • • • •  

strncmp , strcpy , /  • • • • •  

strncpy , str len , /  • • • • •  

struct - structure • • • •  

structure For tran • • • • •  

stty - set terminal • • •  
stty, gtty - • • • • • • • • • •  

su - become • • • • • • • • • • •  

subroutines • • • • • • • • • • •  

- xxiv -

exp ( 3m) 
rand ( 3 )  

scanf  ( 3 s )  
std io ( 3s )  
gets ( l s )  

stat ( 2 )  
prep ( lt )  

ps ( l )  
stat ( 2 )  

ferror ( 3s )  
std io ( 3s )  

stime ( 2 )  
pause ( 2 )  

ichec k ( lm) 
dbm ( 3 x) 

str ing ( 3 )  
str ing ( 3 )  
str ing ( 3 )  

fclose ( 3s )  
fopen ( 3 s )  
fseek ( 3 s )  

getc ( 3 s )  
gets ( 3 s )  

head ( l )  
putc ( 3 s )  
puts ( 3 s )  

setbuf ( 3 s )  
ungetc ( 3s )  

sed ( l )  
ferror ( 3s )  

fgrep ( l )  
gets ( 3s )  
gets ( l s )  
puts ( 3 s )  

str ing ( 3 )  
xstr ( l s )  

str ings ( l s )  
xstr ( l s )  

str ing s  ( l s )  
str ip ( l s )  

basename ( l )  
str ing ( 3 )  
str ing ( 3 )  
str ing ( 3 )  
str ing ( 3 )  

struct ( l s )  
struct ( l;; )  

stty (l )  
ioctl ( 2 )  

su ( l )  
dbm ( 3x) 



blocks in  a f ile • • • • • • •  

in a file • • • • • • • • •  sum 
du 

system/ • • • • • • • • • •  quot 
sync - update the 

/update the 
sync - update 

su - become 
for an/ • • • • • • • • •  sleep -
for/ • • • • • • • • • • • •  sleep -

swab -
super-block • • • • • • • • • • • •  

super block • • • • • • • • • • • •  

with C-li ke 

sys nerr -/ • • • • •  perror , 
per ror , sys_errlis t ,  

a XENIX 
- construct a file 

a log in ID to the 
mount - mount fi le 

mount or remove file 
a user from the 
- d ismount file 

who is on the 
shell command • • • • • • • • • •  

accton - turn on 
sa -

ind i r  - ind i rect 
/- introduction to 

check/ • • • • • •  fsck - f i le 
console -

/- descr iption of 
types - pr imit ive 

dcheck - f i le 
/- br ing the 

- incremental f ile 
jsys ner r  -

pstat = print  
hier  - file 

/- introduction to 
/- summa r i z e  file 

inir - root  file 
/- incremental, f ile 

icheck  - f i le 
mtab - mounted file 

- format of file 
/close out the fi le 
mounted file system 

troff • • • • • •  tbl - format 

sum - sum and count • • •  

sum and count blocks  • •  

summar i ze disk  usag e  • •  

summar i ze  file • • • • • • • •  

super block • • • • • • • • • • •  

super block • • • • • • • • • • •  

super-block • • • • • • • • • • •  

super-use r or/ • • • • • • • •  

suspend execution • • • • •  

suspend execution • • • • •  

swab - swap bytes • • • • •  

swap bytes • • • • • • • • • • • •  

sync - update • • • • • • • • •  

sync - update the • • • • •  

syntax • • •  /inte rprete r )  
sysadmin • • • . . . • . . . • • . .  

sys errlis t ,  • • • • • • • • • •  

sys-nerr - system/ • • • •  

system • • • •  /- configure 
system • • • • • • • • • • • •  mkfs 
system • • • • • • • • • •  /- add 
system • • • • • • • • • • • • • • • •  

system • • • • • • •  /umount 
system • • • • • • •  /- remove 
system • • • • • • • • • •  umount 
system • • • • • • • • • • • •  who 
system - issue a • • • • • •  

system accounting • • • • •  

system accounting • • • • •  

system call • • • • • • • • • • •  

system calls and/ • • • • •  

system cons istency • • • •  

system console • • • • • • • •  

system console/ • • • • • • •  

system data types • • • • •  

system direc tory/ • • • • •  

system down/ • • • • • • • • • •  

system dump • • • • • • •  dump 
system error/ • • • • • • • • •  

system facts • • • • • • • • • •  

system hierarchy • • • • • •  

system maintenance/ • • •  

system owner sh ip • • • • • •  

system recovery/ • • • • • •  

system restore • • • • • • • •  

system storage/ • • • • • • •  

system table • • • • • • • • • •  

system volume • • • • •  /ino 
systems and halt the/ . 
table • • • • • • • • • • •  mtab 
tables for nroff or • • •  

- XXV -

sum ( l )  
sum ( l )  

du ( l )  
quot ( lm) 
sync ( 1m) 

update ( 8 )  
sync ( 2 )  

su ( l )  
sleep ( l )  
sleep ( 3 )  

swab ( 3 )  
swab ( 3 )  
sync ( 2 )  

sync ( 1m) 
csh ( l s )  

sysadmin ( lm)  
perror ( 3 )  
per ror ( 3 )  

config ( lm) 
mkfs ( lm) 

mkuse r ( lm) 
mount ( lm)  

mount ( 2 )  
rmuser ( lm) 
umount ( lm) 

who ( l )  
system ( 3 )  

acc ton ( 1m) 
sa ( lm)  

ind i r ( 2 )  
intro ( 2 )  
fsck ( lm) 

console ( 4 ) 
messag es ( 8 )  

types ( S )  
dchec k ( 1m) 

shutdown ( lm) 
dump ( lm) 

per ror ( 3 )  
psta t ( l )  

hier ( 7 )  
intro ( 8 )  
quot ( 1m) 

inir ( 8 )  
restor ( lm) 
ichec k  ( 1m) 

mtab ( S )  
f i lsys ( S )  

haltsys ( lm) 
mtab ( S ) 
tbl ( l t )  



tabs - set te rminal 
tabs . . . . . . . . . . . . . . . . . .  . 

ctag s - create a 
last par t of a file • • • •  

atan , ;  • • • • • • • •  s in ,  cos , 
s inh ;  cosh , 

of f iles on a dump 
tar 

arch iver • • • • • • • • • • • • • • •  

for nroff or troff • • • • •  

remove nroff , troff , 

read/wr ite/ • • • • • •  lsee k ,  
capability data/ • • • • • • •  

- find name of a 
data/ • • • • • • • • •  termcap 

/tgoto , tputs -
ttys -

tty - general 
getty - set 

tset - set 
tty - get 

stty - set 
tabs - set 

disable - turn off 
enable - turn on 

conventional names • • • • •  

wait for proc ess to 
with/ • • • • • • • • • • • •  kill 

exit -
command • • • • • • • • • • • • • • • •  

quiz -
ed -
ex -

prep - prepare 
nroff -
troff -

tgetflag , tgetstr , /  • • • •  

tgetent ,  tgetnum , 
tgetstr , ;  • • • • • •  tgetent ,  

/tgetnum , tgetflag , 
/tgetflag , tgetstr , 

date and time • • • • • • • • • •  

times - get process 
utime - set file 

times . . . . . . . . . . . . . . . . .  . 
/gmtime , asctime , 

/- initiate I/O 
tsor t -

last mod i f ied of a/ • • • •  

/tgetstr , tgoto , 

tabs . . . . . . . . . . . . . . . . .  . 
tabs - set te rminal • • •  

tag s fi le • • • • • • • • • • • • •  

ta il - deliver the • • • •  

tan , as in ,  acos , • • • • • •  

tanh - hyperbolic/ • • • •  

tape • • • • • • • •  /the names 
tape arch iver • • • • • • • • •  

tar tape • • • • • • • • • •  

tbl - format tables • • •  

tbl and eqn/ • • • • • • • •  /
tee - pipe fitt ing • • • •  

te ll - move • • • • • • • • • • •  

te rmcap - te rminal • • • •  

terminal • • • • • •  /ttyslot 
te rminal capability • • •  

terminal independent/ . 
terminal/ • • • • • • • • • • • • •  

te rminal inte rface • • • •  

te rminal mode • • • • • • • • •  

terminal modes • • • • • • • •  

te rminal name • • • • • • • • •  

te rminal options • • • • • •  

te rminal tabs • • • • • • • • •  

te rminals • • • • • • • • • • • • •  

te rminals • • • • • • • • • • • • •  

terminals- • • • • • • • • • • • •  

te rminate • • • • • • •  wa it 
terminate a proc ess • • •  

te rminate process • • • • •  

test - cond i t ion • • • • •  

test your knowledge • • •  

text ed itor • • • • • • • • • • •  

text ed itor • • • • • • • • • • •  

text for sta tis t ical/ . 
text formatte r • • • • • • • •  

text typesetting • • • • • •  

tgetent ,  tgetnum , • • • • •  

tgetflag , tgetstr , /  • • •  

tgetnum, tgetflag , • • • •  

tgetstr , tgoto , ;  • • • • • •  

tgoto , tputs -; • • • • • • •  

time , ft ime - get • • • • •  

times . . . . . . . . . . . . . . . .  . 
times . . . . . . . . . . . . . . . .  . 
times - get process • • •  

timezone - convert/ • •  

to/from a process • • • • •  

topolog ical sor t  • • • • • •  

touch - update date • • •  

tputs - terminal/ • • • • •  

- xxvi -

tabs ( ! )  
tabs ( l )  

ctag s ( l s )  
ta i l ( l )  
s in ( 3m)  

s inh ( 3m)  
dumpd ir ( lm) 

tar ( l )  
tar ( l )  

tbl ( 1  t )  
deroff ( 1 t )  

tee ( l )  
lseek ( 2 )  

te rmcap ( 5 )  
ttyname ( 3 )  
te rmcap ( S )  
te rmli b ( 3 )  

ttys ( S )  
tty ( 4 )  

getty ( 8 )  
tset ( l )  

tty ( l )  
stty ( l }  
tabs ( ! }  

disable ( lm) 
enable ( lm) 

te rm ( ? }  
wa it  ( 2 )  
k i ll ( l }  
ex it ( 2 )  
te st ( 1 }  
qu iz ( 6 }  

ed ( l }  
ex ( l }  

prep ( lt )  
nroff ( l t)  
troff ( 1 t )  

te rmlib  ( 3 }  
te rmlib  ( 3 }  
te rmlib ( 3 }  
te rmlib  ( 3 }  
te rmlib ( 3 }  

t ime ( 2 }  
times ( 2 }  
ut ime ( 2 }  
t imes ( 2 }  
ctime ( 3 }  

popen ( 3 s )  
tsor t ( ls )  

touch ( ! }  
te rmlib ( 3 }  



characte r s  • • • • • • • • • • • • •  

ptrace process 
tr -

- generate I/O 
acos , atan , atan2 -
tables for nroff or 

typesetting • • • • • • • • • • • •  

/- remove nroff , 
true - return 

modes • • • • • • • • • • • • • • • • • •  

sor t  . . . . . . . . . . . . . . . . . .  . 

terminal inter face • • • • •  

name • • • • • • • • • • • • • • • • • • •  

ttyslot - find/ • • • • • • • •  

init iali zation data • • • •  

of/ • • • •  ttyname , isatty, 
or off • • • • • • • • • • •  acct -

disable -
accton -
enable -

- dete rmine file 
TTY- 37 

system data 
system data types • • • • • •  

man - macros to 
eqn , -

troff - text 
- get name from 

creat ion mode mask • • • • •  

f ile system • • • • • • • • • • • •  

remove file/ • • • • •  mount , 
charac ter back into/ • • •  

repeated lines in a/ • • •  

mktemp - make a 
program . . . . . . . . . . . . . . .  . 

uux - unix to 
uulog - unix to 

execution • • • • • • • • •  uux 
uucp , uulog -

directory entry • • • • • • • •  

rm - remove 
rmd ir - remove 

lock ing - lock or 
pause - stop 

per iod ically update/ • . .  

mod ified/ • • • • • • •  touch 
sync -

block • • • • . • • • • • • •  sync -
/- per iod ically 

check eqn 

tr - translate • • • • • • • •  

trace • • • • • • • • • • • • • • • • •  

translate charac te r s  • •  

trap fault • • • • • • •  abor t 
tr igonometr ic/ • •  /as in , 
troff • • • • •  tbl - format 
troff - text • • • • • • • • • •  

troff , tbl and eqn/ • • •  

tr ue • • • • • • • • • • • • • • • • • •  

true - return true • • • •  

tse t - set te rminal • • •  

tsort - topolog ical • • •  

tty - genera l • • • • • • • • •  

tty - get te rminal • • • •  

ttyname , isatty , • • • • • •  

ttys - te rminal • • • • • • •  

ttyslot - find name • • •  

turn account ing on • • • •  

turn off te rminals • • • •  

turn on system/ • • • • • • •  

turn  on terminals • • • • •  

type • • • • • • • • • • • • • •  f i le 
type-box • • • • •  /extended 
types • • • • •  /- pr imit ive 
types - pr imit ive • • • • •  

typese t manual • • • • • • • •  

typeset mathematics • • •  

typesett ing • • • • • • • • • • •  

UID • • • • . • • • • • • • • •  getpw 
umask - set file • • • • • •  

umount - d ismount • • • • •  

umount - mount or • • • • •  

ungetc - push • • • • • • • • •  

uniq - repor t • • • • • • • • •  

unique file name • • • • • •  

units - conver s ion • • • •  

unix command/ • • • • • • • • •  

unix copy • • • • • • • •  uucp , 
unix to unix command • •  

unix to unix copy • • • • •  

unlink - remove • • • • • • •  

( unlink )  f iles • • • • • • • •  

( unlink )  f iles • • • • • • • •  

unlock a file reg ion/ . 
unti l  s ignal • • • • • • • • • •  

update - • . . • • . . . . . • . . •  

update date last • • • • • •  

update super-block • • • •  

update the super • • • • • •  

update the super/ • • • • •  

usage • . • • • • • • •  checkeq 

- xxvii  -

tr ( 1 )  
ptrace ( 2 )  

tr ( l )  
abor t ( 3 )  

s in ( 3m)  
tbl (1 t)  

troff ( lt )  
deroff ( l t )  

true ( l )  
true ( l )  
tset ( l )  

tsort  ( l s )  
tty ( 4 )  
tty ( l )  

ttyname ( 3 )  
ttys ( S )  

ttyname ( 3 )  
acct ( 2 )  

disable ( lm) 
accton ( lm) 
enable ( lm) 

f ile ( l )  
greek ( 7 t )  

types ( S )  
types ( S )  
man ( 7 t) 
eqn ( 1  t )  

troff ( l t )  
getpw ( 3 )  
umask ( 2 )  

umount ( lm) 
mount ( 2 )  

ungetc ( 3 s )  
uniq ( l )  

mk temp ( 3 )  
units ( l )  

uux ( l )  
uucp ( l )  

uux ( l )  
uucp ( l )  

unlink ( 2 )  
rm ( l )  

rmd ir ( l )  
loc k ing ( 2x)  

pause ( 2 )  
update ( 8 )  

touch ( l )  
sync ( 2 )  

sync ( 1m )  
update ( 8 )  

checkeq ( 1 t )  



summarize  disk  
or  another 

wr ite to another 
jsetg id - set 

jgeteg id - get 
environ -

rmuser - remove a 
lookup/ • • • • • • • •  finger 

receive mail  among 
wr ite to all 

times . . . . . . . . . . . . . . . . .  . 

records  • • • • • • • • • • • • • • • •  

to unix copy • • • • • • • • • • •  

unix copy • • • • • • • • •  uucp , 
command execution • • • • • •  

- intege r  absolute 
/ceil  - absolute 

getenv -
asse r t  - program 

lint - a c prog ram 
or iented (visual ) / • • • • •  

more ,  page -
- screen or iented 

of f ile system 
spooler • • • • • • • • • • • •  lpr , 
completion of/ • • • • • • • • •  

process to/ • • • • • • • • • • • •  

terminate • • • • • • • •  wa it -
- signal a process 

access to a/ • • • • • • • • • • •  

all use r s  • • • • • • • • • • • • • •  

/narrow input to a 
hd -
we -

1- get character or 
words  -

hangman -
1- put character or 

cd, chd ir - chang e  
name • • . • • • . • . . . • • •  pwd 
another use r • • • • • • • • • • •  

file . . . . . . . . . . . . . . . . . .  . 

wr ite -
wall 

use r  • • • • • • • • • • •  wr ite 
for reading or 

f ile for read ing or 
records • • • • • • • • • • •  utmp , 
hunt-the-wumpus • • • • • • • •  

usage • • • • • • • • • • • • • •  du 
user • • • • • • •  /super-user 
user  • • • • • • • • • • • •  wr ite 
user and group ID • • • • •  

user and group/ • • • • • • •  

user env ironment • • • • • •  

user from the system • •  

user information • • • • • •  

use r s  • • • • • •  /- send or 
use r s  • • • • • • • • • • • •  wall 
utime - set file • • • • • •  

utmp , wtmp - log in • • • •  

uucp , uulog - unix • • • •  

uulog - unix to • • • • • • •  

uux - unix to unix • • • •  

value • . . . . • . . . • . . • •  abs 
value , floor , /  • • • • • • • •  

value for / • • • • • • • • • • • •  

ver ification • • • • • • • • • •  

ver ifier  • • • • • • • • • • • • • •  

vi - screen • • • • • • • • • • •  

view file one/ • • • • • • • •  

(visual ) displayj • • •  vi 
volume • • • • • • •  /- format 
vpr - line pr inte r  • • • •  

wa it - awa it  • • • • • • • • • •  

wa it - wa it for • • • • • • •  

wa it for process to • • •  

wa iting on aj • • •  s ig sem 
wa itsem - awa it  • • • • • • •  

wall wr ite to • • • • •  

we - word count  • • • • • • •  

wider format output • • •  

winchester  hard disk  • •  

word count • • • • • • • • • • • •  

word from stream • • • • • •  

word games • • • • • • • • • • • •  

word guess ing game • • • •  

word on a stream • • • • • •  

words - word games • • • •  

wor k ing direc tory • • • • •  

wor k ing directory • • • • •  

wr ite wr ite to • • • •  

wr ite - wr ite on a • • • •  

wr ite on a file • • • • • • •  

wr ite to all use r s  • • • •  

wr ite to another • • • • • •  

wr it ing • • •  /f i le reg ion 
wr it ing • • • • • • • •  /- open 
wtmp - log in • • • • • • • • • •  

wump - the game of • • • •  

- xxvii i  -

du ( l )  
su ( l )  

wr ite ( ! )  
setuid ( 2 )  
getu id ( 2 )  

env iron ( S )  
rmuser ( lm) 

finger ( ! )  
mai l ( l )  

wall ( lm)  
ut ime ( 2 )  

utmp ( S )  
uucp ( l )  
uucp ( l )  

uux ( l )  
abs ( 3 )  

floor ( 3m)  
getenv ( 3 )  

asse r t  ( 3 x) 
lint ( l s )  

vi ( l )  
more ( l )  

vi ( l )  
filsys { S )  

lpr ( l )  
wa it ( l )  
wa it ( 2 )  
wa it ( 2 )  

s igsem ( 2 x) 
wa i tsem { 2x)  

wall { lm)  
wc { l )  
sp { l )  
hd { 4 )  
wc ( l )  

getc ( 3 s )  
words { 6 )  

hangman ( 6 )  
putc ( 3 s )  
words ( 6 )  

cd ( l )  
pwd ( l )  

wr ite ( ! )  
wr ite ( 2 )  
wr ite ( 2 )  
wall { lm )  
wr i te ( 1.) 

loc k ing ( 2x )  
open ( 2 )  
utmp ( S )  
wump { 6 )  



- how to bootstrap 
cu - call up 

instruct ion about 
str ings  from C/ • • • • • • • •  

j O ,  j l ,  j n ,  
j 0 , j 1 , j n , yO , 

compiler-comp iler • • • • • •  

affi rmative • • • • • • • • • • • •  

yacc -
j O , j l ,  j n ,  yO , yl , 

XENIX • • • • • • • • • • • • •  boot 
XEN IX • • • • • • • • • • • • • • • • •  

XENIX • • • • • • • • • • •  /aided 
xstr - extrac t • • • • • • • •  

yO , yl , yn - bessel/ • •  

yl , yn - bessel/ • • • • • •  

yacc - yet another • • • •  

yes - be infinite ly • • •  

yet another/ • • • • • • • • • •  

yn - bessel/ • • • • • • • • • •  

- xxix -

boot ( 8 )  
cu ( l }  

learn ( ! )  
xstr ( ls )  

j 0 ( 3m} 
j 0 ( 3m)  

yacc ( l s )  
yes ( l }  

yacc ( l s }  
j 0 ( 3m}  


