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INTRODUCTION 

This manual describes the features of System V UniPlus+, a UNIX 
operating system. All commands, features, and facilities- described in 
this manual are available on UniPlus+. 

This manual is divided into two volumes containing a total of six sec
tions, some divided into subsections. 

1. Commands and Application Programs: 
I. General-Purpose Commands. 
I C. Communications Commands. 
IG. Graphics Commands. 
IN. Networking Commands. 

2. System Calls. 
2N. Networking Calls. 

3. Subroutines: 
JC. C and Assembler Library Routines. 
3F. FORTRAN Library Routines. 

r-· 3M. Mathematical Library Routines. 
3N. Networking Routines. 
3S. Standard 1/0 Library Routines. 
JX. Miscellaneous Routines. 

4. File Formats. 
4N. Networking Formats. 

5. Miscellaneous Facilities. 
SF. Protocol Family. 
SP. Protocol Descriptions. 

6. Games. 

Section 1 (Commands and Application Programs) describes programs 
invoked directly by the user or by command language procedures, as 
opposed to subroutines, which are called by the user's programs. Com
mands generally reside in the directory /bin (for binary programs). 
Some programs also reside in /usr/bin, to save space in /bin. These 
directories are searched automatically. Subsection lC contains com· 
munication programs such as cu, send, uucp, etc. 

Section 2 (System Calls) describes the entries into the UNIX System 
kernel, including the C language interface. 
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Se<:tion 3 (Subroutines) describes the available subroutines. Their 
binary versions reside in various system libraries in the directories /lib 
and /usr/lib. See intro(J) for descriptions of these libraries and the 
files in which they are stored. 

Se<:tion 4 (File Formats) documents the structure of particular kinds of 
files. Excluded are files used by only one command (for example, the 
assembler's intermediate files). In general, the C language slrucl 
declarations corresponding to these formats can be found in the direc
tories /usr/include and /usr/include/sys. 

Section 5 (Miscellaneous Facilities) contains descriptions of character 
sets, macro packages, etc. 

Section 6 (Games) describes the games and educational programs that 
reside in the directory /usr/games. 

Each section consists of several entries, each a page or so long. The 
name of the entry appears in the upper corners of its pages. Entries 
within each section are alphabetized, except the introduction that begins 
each section. The page numbers of each entry start at 1. Some entries 
may describe several routines, commands, etc. In such cases, the entry 
appears only once, alphabetized under its "major" name. 

All entries are based on a common format, not all of whose parts 
always appear: 

2 

NAME gives the name(s) and a brief description of the entry. 

SYNOPSIS summarizes the use of the program. A few conven
tions are used, particularly in Section 1 (Commands): 

Boldface strings are typed just as they appear. 

Italic strings usually represent substitutable argument proto
types (such as filename) which you are expected to substitute 
for the actual name. When an argument prototype is given as 
"name" or "file", it always refers to a file name. 
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Square brackets II around an argument prototype indicate that 
the argument is optional. 

Ellipses • • • show that the previous argument prototype may 
be repeated. 

A final convention is used by the commands themselves. An 
argument beginning with a minus -, plus +, or equal sign = is 
often taken to a flag argument, even if it appears in a position 
where a file name could appear. Therefore, it is unwise to 
have files whose names begin with-,+, or-. 

DESCRIPTION discusses the program. 

EXAMPLE(S) gives example(s) of usage. 

FILES gives the file names that are built into the program. 

SEE ALSO gives pointers to related information. 

DIAGNOSTICS discusses the diagnostic indications that may be 
produced. Self-explanatory messages are not listed. 

WARNINGS points out potential pitfalls. 

BUGS gives known bugs and sometimes deficiencies. Occasionally, 
the suggested fix is also described. 

At the front of each volume there is a a table of contents and a per
muted index. The permuted index lists the commands by the informa
tion in the NAME part of each entry in the User and Administrator 
Manual. The permuted index contains three columns. The center 
column is an alphabetic list of keywords. The last column is the entry 
that the keyword in the center column refers to. This entry is followed 
by the appropriate section number in parentheses. The first column 
contains the remaining information from the NAME part that either 
precedes or follows the keyword. 
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For example, to look for a text editor, scan the center column for the 
word weditor." There are several index lines containing an •editor refer
ence, i.e.: 

ed, red: text 
files. ld: link 

editor .............. edO) 
editor for common object .............. Jd(I) 

You can then turn to the entries listed in the last column, ed(l) and 
ld(l), to find information on the editor. 

On most systems, all entries are available on-line via the man(l) com
mand. 

4 



TABLE OF CONTENTS 

1. Commands and AppUeation Programs 

intro . . . . . . , , , , introduction to commands and application programs 
300 • . handle special functions of DASI 300 and JOOs terminals 
4014 •••••••••••... paginator for the Tektronix 4014 terminal 
450 •••••••••.• handle special functions of the DASI 450 terminal 
acctcom ••••••••••..• search and print process accounting file(s) 
admin • • • • • • • • • • • . . . • . . . create and administer sees files 
ar . . , , • • , • • • . archive and library maintainer for portable archives 
arS.O , • • • • . . . . . . . . . archive and library maintainer 
as . - • • • • • • • • • • • • • • • • . . . common assembler 
asS.O • • • • , , • , , • , , , , , , • • , • • • assembler 
asa • • . . . . . • • • interpret ASA carriage control characters 
at • • • • , , , • , , , , execute commands at a later time 
awk • • . • • • • • • • • . . . . pattern scanning and processing language 
banner • • • • • • • . • • . • • make posters 
banner7 • • • • • • • . . . . • , • . , • • • print large banner on printer 
basename • . • . · • . . . • • • • • • • . . deliver portions of path names 
be • • • • • • • • • • • • • • • • • arbitrary-precision arithmetic language 
bdiff • • • • . . . . . • . • • • • • • • • • • • • • • • • • • • big diff 
bfs • • • • • • • • • • • • • . • . . . . . . • • • • • • big file scanner 
bs •••••••••••• a compiler/interpreter for modest-sized programs 
cal . • • • • • • • • . • , . , • , , , • , • • , , , , , , print calendar 
calendar • • • • • • • . • • • • • • • • • . . . . • . . reminder service 
cat • ·; • • • . . . , , , , • • • • • • • • , , concatenate and print files 
cb • . • • • • • • . . . . . . . • . . • • • • • , , e program beautifier 
Cl;: •••••••••••••••••••••••••••••• C compiler 
ccS.O • • • • . . . , , , , • • • • • • • • , , , , , , , . . e compiler 
cd • • • • • . • • • • • • . . . . . , , , , change working directory 
cdc • • • • • • • • • • • • • change the delta commentary of an sees delta 
cHow • • . . . . . . . • • • • , • , , • , , , , , , generate C flowgraph 
chmod • • • • • • • • • • . . . . . . . . . • • • • • • • , change mode 
chown • • • • . . . , , , , • • • • , • • • , , , change owner or group 
clear • • • • • • • • . • . . . . . . . . . • • • • . clear terminal screen 
cmp . . • • • • • • , , , , , , , , , , • • • • • . . , compare two files 
col • . . . , • , , • • • , • , filter reverse line-feeds 
comb • • • • • • • • • • . • • • • • • • • . . . • combine sees deltas 
comm . . . , • • • , , , , select or reject lines common to two sorted files 
conv . . . . . . . • • • • • . • . . . , , , , • , • object file converter 
cp • • . •• copy, link or move files 
cpio • , copy file archives in and out 
cpp • . the C language preprocessor 
cppS.O , the C language preprocessor 
crontab . . . . . . • • • • . , , , , , . , • • • , , , , user crontab file 
crypt •••••••......•.••••....••.• encode/decode 
csh • • • • • • • • • • • • a shell (command interpreter) with C·like syntax 
csplit • • • • • . . . , , , , • • • • • • , , , , , • , , • • context split 
ct • • • • • . • . • • . • . . . . . . . • spawn getty to a remote terminal 
ctags . . . . , • , • • • , , , • , , , maintain a tags file for a C program 
ctrace . . . . • • • • • • • . . . . . , • • • • • , , e program debugger 
cu . • • . • • • • • • • • • • • • . . • . . . . call another UNIX system 
cut . • cut out selected fields of each line of a file 
cw • • • • • • • • . . . . . • • • • • prepare constant-width text for troff 
cxref • . • • • • • • • • • • • • . . . generate C program cross-reference 
date • • . . . . . . . , • • • , • , , , , , , , • • print and set the date 

- I -



de • • • • • • • • • • • • . . . . • • • • • • • • , , , , desk calculator 
dd • • . • • • . , , , , , convert and copy a file 
delta • • • • • • • • . . . . . • • • make a delta (change) to an sees file 
deroff •••••••••••••• remove nroff/troff, tbl, and eqn constructs 
diff • • • . . . , , , • • • , • • • • • • • • • differential file comparator 
diff3 ....••••... , , ••••• 3-way differential file comparison 
diffdir • • • • • • . • • • • • • . diff directories 
diffmk • • • • • • • , , , • • • , , • , , , mark differences between files 
dircmp • • • • . . . . . • • • . • . . . . . • • • • directory comparison 
dis • . • • • , • • , , • • , • • • • • . • • • • • . . • . . disassembler 
du . . . . . • • • • . . , , • • • • • , , • • • , summarize disk usage 
dump •••••.....••.•... dump selected parts of an object file 
echo • • • • • • • • • • • • • • • . . . . . . . • • • . echo arguments 
ed . • . • • • • • • , • , , , • • • text editor 
eft • • • • • . . . . • • • • . . . . • . • • • Extended Fortran Language 
enable • , • , , , , ••••• , , ••••••• enable/disable LP printers 
env • • . . . . . . • • • • . . . set environment for command execution 
eqn • • • • • • • • • • • • • • • format mathematical text for nroff or troff 
ex • • • • • • . . . . • . • • • • • , , , , • • text editor 
expr • • • • • • • • • • • • • . . . . evaluate arguments as an expression 
exterr •••• , , , , turn on/off the extended errors in the specified device 
rn . . . . . . . . . . . . . . . . . . . . . . , . . Fortran 77 compiler 
factor • • • • • • • • • • . . . • • • • • • . . . . . . • factor a number 
file • • • • • • • • • • • • • • . . . . . . . • • • • • determine file type 
find • • • • • , , • • • • • • • • • . find files 
freq • • • • • • • • • • . . . • • • report on character frequencies in a file 
fsplit •. , •••• , , , , ••• , •••••• split fi7, ratfor, or ell files 
ftp • . . • • • • • . . . • • • • , • , , , • • • • • file transfer program 
get • • • • • • • • • . . . • • • . . • . . . get a version of an sees file 
getopt . , , , • • • , , , , , • • • • • • • . . . parse command options 
graph . . . • • • • . . . . • • • • • • , , , , , • • • , • draw a graph 
greek • • • • • • • • . . . . . • • • • • • . . . . • select terminal filter 
grep • • search a file for a pattern 
head • • . . , , , , • • • • , give first few lines 
help . . . . . . • • • ask for help in using sees 
hex • • • • • • • . • • • • • translates object files 
hostid . . . . . • • • . . . , • set or print identifier of current host system 
hostname . set or print name of current host system 
hyphen , • , • • , , • , , • • • • • • • • • find hyphenated words 
id . . • • • • • • . . . • • . • , • • print user and group IDs and names 
ipcrm • • • • • remove a message queue, semaphore set or shared memory id 
ipcs • • • • • • • • • • • report inter-process communication facilities status 
join . • • • • • • • . . . . • • • • • • . . . relational database operator 
kill • • • • • • • • • • • • • • • • • • • • • • • . • terminate a process 
last • • • • • • • • • • • • • • • • indicate last logins of users and teletypes 
lav • . . . . . . . • • • . . . . . . • • • • . print load average statistics 
ld • • • • • • • • • • link editor for common object files 
Jd5.0 • • • • • , , • . • • • • • , • . , , , link editor 
lex • • • • • . . . . . • • . . . generate programs for simple lexical tasks 
line • • • • • • • • • • • • • • • • • • • • • • • • • • • • read one line 
lint , . • • • • • • . . . . • • • • . . . . . • • • • a e program checker 
login • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • sign on 
logname • • • • • • • • • • • • • • get login name 
!order • • . find ordering relation for an object library 
lorderS.O • • • find ordering relation for an object library 
lp , , , • , • send/cancel requests to an LP line printer 
lpstat . . . . • • • • . . . . • • • . . . print LP status information 

- 2-



Table q!' Comems 

Is . . . . . . • • • • • • • • • • • • • • . • • • list contents of dire~;:tory 
m4 • • . • • • • • • • . • • . • • • • • • • • • • • • • macro processor 
machid • • . • • • • • . • . . provide truth value about your processor type l 
mail • • • • • . . . • • • • send mail to users or read mail it 
mailx • • • • • • • . . . . • • • • • interactive message processing system 
make • . . • . . . . . maintain, update, and regenerate groups of programs 
makekey . . . . . . • . . . • . . . . . . . . . • generate encryption key 
man • • • • • • • • • • • • . • . • • • • • . print entries in this manual 
mc68cc • • • • • • • , , , , , , . . . . . . . , • • • , , , C compiler 
mesg , , , , , , , , , , , , , , , , , , , , , permit or deny messages 
mkdir , , , . . . . . . . . , , , , , , , , , , , • • • make a directory 
mkstr • • • • • • • • . . create an error message file by massaging e source 
mm ••••••••• print/check documents formatted with the MM macros 
mmt • • • • • • , typeset documents, view graphs, and slides 
more • • • file perusal filter for crt viewing 
netstat • • • • • . • • • • • • • • . . show network status 
newform , , , , , , , , , , . change the format of a text file 
newgrp . • • • • • • • . • . . . • • • • • • • • • , log in to a new group 
news . . . . . • . • • • • • • • • • • • • • • • • • • • print news items 
nice , , , , , , , • • • • • • • • • • • • , run a command at low priority 
nl . . . . . . . . • • • • • • • • • . , , , , , • • line numbering filter 
nm • . . . • • • • • • • • . . . . . print name list of common object file 
nmS.O , , ·, , ••••••••••••••••••••• , print name list 
nohup • • run a command immune to hangups (sh only) 
nroff • , , , , , , , , , , , , , , , . . , , • • • format text 
.od ....••..•••••... , , , ••••.. octal dump 
pack , , , • , • • • • • • • • • • • • • • • compress and expand files 
passwd , , , , , , , , , , , , , , , , , , , , , , change login password 
paste • • • • • merge same lines of several files or subsequent lines of one file 
pg , , , • , , , , , , , , , , , , , file perusaJ filter for soft-copy terminals 
pr • • • • • . . • . . • . . . • . . • . . . . . . . . . • • • print files 
printenv • • • • • • • • • • • • • • • • • • • • print out the environment 
prof , , , , , , , , , , , , , , , , , , , , , , , • • display profile data 
prs • • . • • • • • print an sees file 
ps . . . . . • • report process status 
ptx • • , • • • • • • • • • • • • • • • • • • • • • • • • permuted index 
put • • • • • . . . . . . . . . . . • • . puts a file onto a remote machine 
pwd , , , , , , , , , , , , , , , , , , , , , , , working directory name 
ratfor • . . . . . . . • . . . . . . . . • rational Fortran dialect 
rep . . . . . • . • • • • • • • • • • • . . • • • • • • • remote file copy 
rcvhex • • • , , , translates Motorola S-records from downloading into a file 
regcmp • • • • • • . . . . . . . . . . . . . . regular expression compile 
remsh • • . . . • • remote shell 
rlogin , , , , • , • • • • • , , • • • • • • • • • , , , • • remote login 
rm • • • • . . . . • • . • • • • . . . . . . • remove files or directories 
rmdel • • • • • • • • • • • • • • • • • • remove a delta from an sees file 
ruptime • • • • • • . . • , . . , , • • show host status of local machines 
rwho • • • • • • • . . .. who's logged in on local machines 
sact • • • • • • • • . • • • • • • . • print current sees file editing activity 
sag • • • • • • • • • , • , , , , , , , , , • • • , , system activity graph 
sar . . . . . . . . . . . . • • • • • • • • . . . . system activity reporter 
sccsdiff • • . . • • . • • • • • • • • compare two versions of an SCCS file 
script • • • • • • • • • • • • • • • • • make typescript of terminal session 
sdb . . . . . . . . . • • • • • • • . • . . . . . • • • symbolic debugger 
sdiff • • • • • • • • • • • • • • • • • • • side-by-side difference program 
sed • . • • • • • • . . . • . . . • • • • • • • • • • • • • stream editor 
sh . . . . . • shell, the standard/restricted command programming language 

- 3 -



Table of Comems 

shl • . . . • • • • • • • . . . . • • • • . . shell layer manager 
size ••..•••.... print section sizes of common object files 
size5.0 • • • . . . . . . . • • size of an object file 
sleep • suspend execution for an interval 
sno • • • SNOBOL interpreter 
sort .. sort and/or merge files 
spell . • • • find spelling errors 
spline , , interpolate smooth curve 
split • • • . split a file into pieces 
ssp • • • • • • • • • • • • • • . . . • . • • • make output single spaced 
strings . , • , • • • find the printable strilijls in an object, or other binary file 
strip ••••.. strip symbol and line number information from an object file 
stripS.O •••••.••..•.•••• remove symbols and relocation bits 
stty • • • • • • • • • • • • • • • • • • • • • set the options for a terminal 
su • • • • • . . . • • • . . . . . • • • become super-user or another user 
sum • • • • • . . . • . • • . . . print checksum and block count of a file 
sum7 •..••••...•••• , • , , , sum and count blocks in a file 
sumdir . • • • . sum and count characters in the files in the given directories 
sync • • • • • • • • • • • • • • • • • • • • • • • update the super block 
tabs • . , . . • • • . . . • • , , , , , , , • • , set tabs on a terminal 
tail . . . • • • • • • . . • • • . . . • . . • • deliver the last part of a file 
take • • , , , , , • • , , , , • • • • • takes a file from a remote machine 
talk • , , , , • • • • , , , • • • , , , , , , , , • • talk to another user 
tar . , , • • • • . . . tape file archiver 
tbl • • • • • . . • • • . . . • • • • • • • • format tables for nrolf or trolf 
tc • • , , , , • • • , , , , • • • • • • , , , , phototypesetter simulator 
tee . • • • • , . . • • • • . . . , . . . • • • . • . . . . pipe fitting 
telnet • • • • • . . • • • • • • • . user interface to the TELNET protocol 
test , • • • , , , , • • • , , , , • • • • • condition evaluation command 
time . • • • • . . . . • • • • • • • . . . . time a command 
timex , , , • • • , time a command; report process data and system activity 
touch , , • • • • , , • • • • , update ae~;:ess and modification times of a file 
tp • • • • • . . . • • • • . . • • • • • • • . . . manipulate tape archive 
tplot . . • • • • . . • • • . . . . , • . • • • • • , , , • graphics filters 
tput , • • • • , , • • • • , , , , • • • • • • • • query terminfo database 
tr • • . . . • • • . • • • . • • . . . . . • • • • . . translate characters 
trolf • • , , • • • • . . . , • • • • • , , , , , • • • • • • typeset text 
true • , , , , • • • , , , • • • , , , , , , • • • • • provide truth values 
tset • . set or reset the teletype bits to a sensible state 
tsort • • • • • • • • • • • • , , , , , topological sort 
tty. • • • • , , , , • • , , , • • • • • • • • • • • get the terminal's name 
ul • • • • . . . . • • . . . • • • • • • • • • • • • • • • do underlining 
umask • , • • • set file-creation mode mask 
uname , , , , , • • , , , , • • • • • print name of current UNIX system 
unget • • • • • • . • • • • . undo a previous get of an sees file 
uniq . . • • • • • • . . , • • • • • • , , , • report repeated lines in a file 
units • • • • • • , , • • • • , , , , , . , • • • . . conversion program 
updater • • , , . • • • • . . . . • • • update files between two machines 
uucp • • . , , , , , • • , , , , • • • UNIX system to UNIX system copy 
uustat , , , , • • • , , , • • • • • • . uucp status inquiry and job control 
uuto •.•.••••...•••• , public UNIX-to-UNIX system file copy 
uux ..•••• , , , ••• , , UNIX-to-UNIX system command execution 
val • • , , , , • • • • . . • • • • • • . , , , , • • • validate sees file 
vc , , • • . . • . . . , . • , • • • • , , , , • version control 
version • . . . • • • • , , , • • • • • • . reports version number of files 
vi •• , , , , • , • , , , screen-oriented (visual) display editor based on ex 
we • • • • • . . . • • • • . . • • • , , , • , , • • • word count 

- 4-



Tabli' of Conll!nl~ 

what . • • •••••••••••••. identify sees files 
whereis . • locate source, binary, and/or manual for program 
who • • . ........ , •••• who is on the system 
whoami . . . . . . . • • • • • • • • • • , , print effective current user id 
write • . . . . . , , , , , • • • , . • . , . . . . • write to another user 
xargs , . , , , • • • , , , construct argument list(s) and execute command 
xstr •• extract strings from C programs to implement shared strings 
yaCl: , , , , o o o • , • • • • • • • • • • • yet another compiler-compiler 

- 5 • 



- j 
j 
j 

j 
j 

j 
j 
j 

j 
j 

j 
j 
j 
j 

' I 

I 

j 



COMMANDS 

311(1) •....•••••••................••...••••....••••••............... handle special functions of DASI 300 terminlll 

30is (Sn JtJO(J)).,, ........................................ bandle special functions of DASI 300s terminal 

401411) ........................................................ peginator for the Tektronill 4014 terminal 

451(1) ....................................................... handle special functions of the DASI 450 terminal 

_exit (.S.,.. rx//(]}J ....••••••...•••••....•••........ ..............•••••....•••• . ..........•••••.... terminate process 

_telewer (See (on~(JCJJ ...................................•.......................................... translate characters 

_to•pper (See nm~(JC!J •••..•••••....•••••...............•.....••••••..••••••....................••• translate characters 

a.out(4) .............................................................•.... common assembler and link editor output 

a.Ht5.1(4) ......................... .assembler and link editor OUtpUt (System V a.out format only) 

a641(lC) ........................................... convert between Ioiii integer and base-64 ASCII string 

abart(lC) .........................................................•...................................... aenerate an JOT fault 

Mrt(3f) ..................................................................................... terminate Fortran program 

abs(lC) ........................................................................................ return integer absolute value 

abs(3F) ................................................................................................ Fortran absolute value 

-pt(IM) ...... .......................................... . ......................................... allow LP requeslS 

-pt(ZN) ............................................................................. accept a conneetion on a socket 

ac:c:ess(2:} ................................................................................... determine accessibility of a file 

Md(IM) .............................................................................................. overview of accounting 

ac:et(2:} ............................................................................. enable or disable process aeeountin& 

ac:et(4) ................................................................................ per-process accountil!l' file format 

KdclnsUM) ................................. command summary from per-pr~a accounting rocords 

a£CD•Ul ............................................................. search and print process accounting file(s} 

Keteon(lM) ...................................................................................... conne<:t·time aa:ountin& 

Kdel•l (&to an·tc0110M}) ............................................................... connect-time accounting 

aeekoa2: (Set- Dt"r/Ctm(/M}) ............................................................... connect-time aceounti1111 

.cchlhk (Set- an·r(IM}).............................. . ......... miscellaneous aa:ounti1111 command 

aedltust (Set- Dccr(JM}) .................................................. miscellaneous accountins command 

ac:etmeq(lM) .................................................................... merge or add tolal accounting files 

ll:delJ. (SI't' .accr(l M}) ...................................................... milil:clillnoous ac.:ountin& c:ommand 

ac:et,uUM) .................................. ................. . ...................... . ..... process accounting 

acclflcl (See at"f:lpre(JM}).......................... . ...................................... process accountin& 

-~(Set- tl(;apn·(JM}) ................................................................... ....... proce!ll accounting 

aa:lsbUM) ............................................................................ shell procedures for aa:ountilq; 

..:etwtmp (See acrr(IMh ................................................ miscellaneous accounting command 

ICOII (See trtg(JM}) ............................................................................... trigonometric function 

ICOIIOf) ............................................................................ Fortran arccosine intrinsic function 

.._la(l) ................................................................................. create and administer sees files 

·1· 



COMMANDS 

.. nnture(tl) .......................... . .. ............................................... an exploration pme 

aJmcUFJ ............................................. . .. .. Fortran ima1inary part of complex argument 

alntUF) ............................. . .. ................... Fortran integer part intri1111ic function 
alum(l) ................................................ .. ............. set a process's alarm clock 

allasn(7N)................. .. ........................................... aliases file for delivermail 

aliens(tl) .......................................... . .... the alien invaders atw:k the earth 
al01 (S<'l'lolf,OFJJ........ .. .............. Fortran naturallo&arithm intrinsic function 

ldo1ll (Se.-loxiii(JFJJ .............. .. ..... Fortran common logarithm intrinsic function 
aJtblk(4).. ............................................... alternate block information for bad block handling 

amaldl (Set- lfltlX0f'JJ ......... 

amaxl (S.'t' mtv:Of'}J. 

amlnl (S.... minOf'JJ .. . 

amlnl (.'>'« minOFJJ ................ .. 

.. .. Fortran maximum-value function 
.. .... Fortran maximum-value function 

.. ..................... Fortran minimum-value function 

.. .............. Fortran minimum-value function 
amod (St't' nw<IUFJJ ................................................ Fortran remaindering intrinsic: function 

a11d (Set- boo/(JF1J ................... .. ................ Fortran bitwise boolean function 
anlnt (St't' roundUFJ). ........................... .. ..... Fortran nearest integer function 

.outbdr(4)..................................... .. ............. a.out header for common objeet files 
arU) ...................................................... Prehive and library maintainer for portable an:hives __ ./ 
ar(4) ........................................ ................. .. ......... common an:hive file format 

arS.I(l) .................................. Pn:hive and library maintainer (System V a. out format only) 
arS.8(4) ....................................... archive (library) file format (System V a.out format only) 

aritbmelie(6).................................. ...provide drill in number facts 
arp(5P) ............................. .. ................................................ Address Resolution Protocol 
u(l) .................................... ................................... . ....... common assembler 

uS.O(I) ........................... . ............................... assembler (System V a.out format only) 
asa(l) ...................................... .. ..................... interpret ASA carriage control characters 

aKII(5) ................................................. . ................................... map of ASCII character set 
udlme (St't' <'timdJC1J .. . 

uln (.'>'« lfitdJM}J ............... .. 

uln(]F) .......................... . 

a55ert(lX) ............................ .. 

at(l) ......................... .. 

atan (.'>'« lfixOMJ) ...................... . 

atanUF) ............................................ . 
atanl (Sfi• tritdJMJ) ................... . 

atanZUF) .......................................... . 
atof(]C) ................................ .. 

atol (St't' smo/(JCJJ ............. .. 

at .. (S<'t' smoi(JC1J .............. .. 

.. .... convert date and time to strin& 

.. .......... lri&onometrli: function 
.. ... Fortran arcsine intri1111il: function 

.......... verify program assertion 

.. ...... execute commands at a later time 
................. .. ........... tri,onometric function 

............ Fortran an:tangent intrinsic function 
.. ............. trisonometric function 

.. .. Fortran arctangent intrinsic function 
.......... convert ASCII strin1 to Hooting-point number 

.. ......................... convert string to inteser 
.. .......... convert string to integer 
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COMMANDS 

autOJ'Obots(li) ....................................................................... escape from the automatic: robots 

awkU) ................................................................•.... pe.ttern seaMing and Pfocessin8lai!IWIJII 
blll:k(6) ....•••••....••..........••••••..•••••••.....••................•••••••••...•••••..•••........ the pme or backgammon 
badblk(tM)................. . .................... program to set or update bad block information 
hnner(l) .................. ,...................................................... . .......................... make posters 
h•ner7(1) .......................................................... . ........... print large banner on printer 
hnname(l) ............................................................................. deliver portions or path names 

.. tclJ (S<'<' atU!J ................................................................ execute commanda at a later dme 
k(l) ..... . ............................................................. arbit...,ry-precillion arithmetic laquqe 

oo.l(6) ............................................................ . ...................... convert to antique media 
bebedl.re (Sfto brdiM!J ................. ...................... . ....... system initialization shell script 

IM:mp (Sfto bslrinRUN}} ........................... ........................ .. .. ............ byte strins ope ... tion 
kopy (See bslrit!XUN!J ...................................... .......................... .. ... byte strin& operation 
bl:opy(lM) ............................................................ . ....................... interactive block ropy 

WllfU) ........................................................................................................................... big dift' 

llesse1(3M) ...................................................................................................... Besael functions 

bfs(l) ................................................................................................................ big file scanner 
l:llruUZN)................................................... . .............................. bind a name to a socket 
bj(6)... ...................................... .......................... .. ....................... the game of black jack 

bltOC) .......................... ...................... ............................. . ....... block transfer data 
blt51Z (St't• hlt(JCJJ ............. ....................... .. .................................. block lraJisfer data 

booiOJ) ............................................................................. Fortran bitwise boolean functions 
boet(B) ......................................................................................................... startup proc:edures 
brc(lM)............................................ . ............................. system initialization sheD script 

hrk Ul ........................................................................... chanae data segment space allocation 
bs(l) ........................................................ a compiler/interpreter for modest-sized prosrams 

bseudJ(3C) ................. ........................... .. ........................ binary seareb a IIDI'ted table 
bstrlq(lN) ............... . .................................................... bit and byte string operatiollll 

brteoner(JN).. .................................... convert values between host and network byte order 
kere (Set- bstri>!XUNJJ ........................................... .. ...................... byte string ope ... tion 

cabs (~ absOF}J ................................................................................. Fortran absolute value 

all (I)................................................................... . ............................. print calendar 
caleoW(l) .................................................................................................... reminder service 

calloc (Set> malkx:OC!J .............................. . .............................. main memory allocator 
canoe (See ma//of:(JXJJ ...................................................... ........... fast main memory aUocator 

Clllleel (See lp(/}) ............................................................. eanee! request.s to an LP line printer 
eatU).................................................................... . ................ concatenate sod print files 
eb(l) ........................................................................................................ C proa;ram beautifier 

edt) ......................................................................................................................... C compiler 
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COMMANDS 

«5.0(1) ·········•••••••··••••····••••••···•••••• .......... C compiler (System V a.out format only) 

(ft5 (Sec- ros{JFJ) ••••...••••.. . ........................... Fortran cosine intrinsic function 

cd(l),,., .•..............••.....••••••..•••••.....•••• . ..........••••....••••.. ehan&e working directory 

ede(t) ............................................................. change the ~Ita commentary of an sees delta 
cell (Set- jhw(JM/} ............... . . ....... ceili1111 function 
ces.p (Set> f'xpOF)) ................... ......................... . .. Fortran exponential intrinsic function 
et.w(l) .................................... ........................ . ... Jenerate C flowgraph 

cllar (SA" j/ypf'UFJJ....................................... . ........ explicit Fortran l)'pe conversion 
charpfee (.5<-•• fl<Wsh(IM!J .. . ................................. shell procedure for actountins 

cho.e(6) .......................................................... . ........... 11)' to escepe the killer robots 
chdlr(l).................................... ................................ . ..... cha~~&e workins directol)' 

chec:k .. I(IM) .•••••••.••••••...•••••...•••... . ...•• faster file system cbecki11111 procedure 
cbeclr.cw (S.... cw(l)) • . ............................. check text prepared with cw commands 

cbeclr.eoll (S.... eqn( I})................. . ..... check text prepared with eqn or neqn commands 
cbeclr.list(4) ...................................................... . .. .list of file systems processed by fsc:k 
eheellmm (Set> mmO)) .••.......................•.•. cheek documents formatted with the MM macros 

ehi ..... (IM)................................................ . ... chan1e current UNIX system nodename 
e)q:rp (See chown( I)) ..••......... ...•••••....•••••........ . .•••.•.....•••.... chanse sroup 

chJIIOII(l) ..... ............................. ................................... . ................. change mode 
chiDOII(l) ............................. . .................... change mode of file 

ch .. a(l) .............................. . . ........................................ change owner 
eho'll'a(l)................... ........................ . ... change owner and sroup of a file 

chreotUM) .. ............................. . .......... change root directol)' for a command 
cllroel(l) ••...••••••...••••............. .....•.•....•••....•••••...•••.. . .............•...•••.... change root directory 

ckpKCt (See mxtsh(/M}J ......... . . ................................. shell procedure for ae<:ounlilll 
cleor(l) .................................. . . ................ dear terminal screen 

cleuerr (See frrrodJSfl ............... . 
daek.OC) •..••••••...•••.............••.•.....••....•••....•... 

. ... stream status inquiry 

... report CPU time used 
dOl {See loR(JF)) ••••••.••••••...... . .................... Fortran natural logarithm intrinsic function 

doseU:) ...................... ...................... . ..•••....•••.....•........... close a file descriptor 
doi!Hk (See diT«trny(JX!J •...... ........................... Dex.ible length directory operation 

clri(IM)............... . ...•••...••••....••••. . ............................................. clear inode 

em,U) .................................. . ................. compare two Iiles 

em,b (Set.> ftypeOFJJ ...••••.•••••....•••. . ............... explicit Forttan type conversion 

ool(l) .... ............................. . ..................... . .................... filter reverse line·feeds 

eo•b(l) ............................. .. . ........ combine sees deltas 

coma~ (I)....................... . ..................... select or reject lines common to two sorted files 

CODII&UM)....... ................ ....................... . .................. confisure system 

eon,i&(lF) .......................... .. ........................ Fortran complex. conjupte intrinsic function 
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COMMANDS 

eonnectUN)............................................................ . ... .initiate a conn~retion on a socket 

eo~~v(l) ..... . ................................................... object file converter 
amv(3C). . .............................................. translate characters 
core(4) ........................................... . . ........................................... format of core image file 
1:01 (Sl'f' lrig(JM}) ....... ................... . .. trigonometric function 

eos(lF) ................. Fortran cosine intrinsic function 
cosh (See sinh(JM}) .................................................. . .. hyperbolic function 

eosh(lF)........ . .......... Fortran hyperbolic cosine intrinsic function 
.:p(l) .................................................................. . ....... copy files 

epkl(l) ...... . .............................. copy file an:hives in and out 
ep .. (4) .................................................................................. . ........ format of cpio archive 
epp(l) ...................................................... . ....... the C language preprocessor 

eppS.I(l) ..... . .. the C language preprocessor (System V a.out format only) 
epset(IM) ..................................................................... install oQi~retliles in binary directories 
ttap&(6)....................... . ... the game of crap~~ 

e:rub(8) .............................. what to do when the system crashes 
ereat(l) ................................................................. create a new file or rewrite an existing one 

e:rlbltap(6) ...................... ... ................ .. .... the card game cribbage 
non(!M). .. ................................. clock daemon 
e:roatall(l) ..................... .. ....... user crontab file 
erypt(l) ................ . . .............................. encode/ decode 
c:rypt(lC). .. .................................................................. generate DES encryption 

esh(l) ................................. .. .... a shell (command interpreter) with C·like syntax 
esln <See sin OF}) ...................................................... Fortran sine intrinsic function 

espllt(U.......................................... . ................... context split 
esqn (SH sqn(JF}) .............. .. ... Fortran square root intrinsic function 
d(lC) ........ .. ............................. spawn 1etty to a remote terminal 
dap(l) .... ...................................................... .. ...... maintain a tags file for a C program 
ctermhl(lS) ................. .. .. .. generate filename for terminal 
dlme(lC)........ .. .................................... convert date and time to string 

ctrace(l) ................................................. .. .... C program debugger 
dype(JC) ................. .. . ................................................ classify characters 
~u(IC) ............. .. .......................................... call another UNIX system 

c•bk: (~ tn(6JJ ........................................ . .................................... tic·tac-toe 
.r- am~es(3X) .................. .. ...... CRT screen handli111 and optimization package 

QtllerNOS) ..................................................................... get character login name of the user 
~111(1)......... .. .............. cut out sel~reted fields of each line of a file 

ew(l) ................................................................ .. .... prepare constant-width text for trolf 
cuef(l) .......................................................................... .aenerate C program cross-reference 
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dalts (St.'~obs(]F)) .... 

dacos (St't" ocosUFJ) .••. 

dasln (Sft' a~inUF/) ...........••.. 

datan (Se<' mmdlF/) .. 

datan2 (St't' otonl{JF}) ..... . 

dllte(l) ............... . 

dble (St.'<' fty~{JF}) ..••. 

4cl1) ··•······ ·······•·····•••• 
4cmpiJ: (See jlypdJF}J 

........ Fortran absolute value 

. .. Fortran arccosine intrinsic function 

. ............ Fortran arcsine intrinsic function 

. .. Fortran arctangent intrinsic function 

. .... Fortran a~tangent intrinsic fuoction 

. ... print and set the date 

. ......... explicit Fortran type conversion 

.......... desk calculator 

.............................. explicit Fort111n type conversion 

........... Fortran complex conjugate intrinsic function 

.... copy file systems for optimal access time 

dconJI (Set- coljjx(JF}) 

lkop.,-UML 

bpylb(IM) ············ ..................................... copy file sYStems for optimal access time 
dcos (See wsUFJJ .....•••.....•• 

dcosh (Set- (-osh{JFJ) 

ddUI .......................... . 
cbllm (S.'t" UimUF}J ....••••....••.. 

dell\'ermaii(8N) ... . 

della(l) .......................... . 

brolf(l) ............. . 

........ Fortran cosine intrinsic function 

. ......... Fortran hyperbolic cosine intrinsic function 

. ............... convert and copy a file 

. .... positive difference intrinsic function 

. ................. deliver mail to arbitrary people 

. ...... make a delta (chaoge) to an sees file 

........ remove nroftltroll", tbl. and eqn con~tructs 

4exp (Sf'<' l'xp(JF}J •....•••••....... ..........•••...... . ..... Fortran exponential intrinsic function 

deYnmUMI ..... . .................... . . ........... device name 

df(lM)....................... . .............. . . ......................... report number of free disk blocks 

dfsck (Set-.f~ckOM}J ...•••. . .............. file sys.tem consistency check and interactive repair 

dlal(lC) ........... . 

dlfl"(l) .. ·····••····•••••····•••· 
dlfl"l(l) .••••• 

difl"d.lr(l) .......•.....•••. 

dllfmk(l) ..... 

. ...... establish an out-&oin& terminal line connection 

.......... differential file comparator 

................. J.way differential file comparison 

. .......................... diff directories 

. ..................... mark differences between files 

dlm(JF) ................... . . .......................................... positive difference intrinsic functions 

dlmq (S<'t' almoKUF)) ......•. 

dint (Sw alm(Jf!J , .....••.....••.. 

dlr(4) .•••••. 

lllrempUI ............................... . 

director)' IJX) ........ . .............. . 

. ..... Fortran imaginary part of complex a111ument 

. .... Fortran integer part intrinsic function 

................................ format of directories 

. .... directory comparison 

. .... flexible length diredory operations 

dlrna111e (Set- bosenome(JJJ .......••••....•••. . ......••.....••••....... deliver portions of path names 

dlslll ... .................. ................ .............•.. . ..................................... disassembler 

cllsabie (Set- l'nablef I/) ••...•.......•••...••••............•........•••••. 

lllskformat(IM) ......................................... . 

. .................... disable LP printers 

.......... format a disk 

dlsktaneUMI ........................................................ 1une floppy disk settlin& time parameters 

_._ 
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Mskuq(lM) ........................................................... .generate disk accounting data by user ID 

4JOI (Se.> logUF!J ......... .. .......................... Fortran naturallor;arithm intrinsic function 

"qUI (See logJIJ(JF!J ..... Fortran common lot;arithm intrinsic function 
Unaxt (Se.> max(JF!J ....................................................... Fortran maximum-value function 
dmlnl (See minfJF!J ........................................ ................... Fortran minimum-value function 

4mll4 (Set• nwdOF!J ............... .. ......... Fortran rernaindering intrinsic function 
dalnt (S..e rou~~tl{JFJJ ............................................................ Fortran nearest integer function 

*'disk (Ste ormh.(IM!J ........... shell pr~dure for accounting 
dprod(JF) ............................................................ double precision product inlrinsic function 

V.DII48(3C).. ............................... .Jenerate uniformly distributed pseudo-random numbers 
•ian (See sign(JFJJ ............................................... Fortran transfer-of-sign intrinsic function 

tlslu (See 5in0FJJ ...................................................................... Fortran sine intrinsic function 
4slab (See slnh(JF)J ............................................. Fortran hyperbolic sine intrinsic function 
dli411'1 (S<'<' sqrtUFJJ .. .. .. Fortran square root intrinsic function 

dtaa <See tonfJF!J ............................................................... Fortran ta!llent intrinsic function 
dtanll (See IUnMJF!J ......................................... Fortran hyperbolic taqent intrinsic function 
du(l) ...................................... .................. . ................................... summarize disk usage 

damp(l) ........................................................................... dump selected parts of an object file 

dup(J)............... ................. . .................. duplicate a descriptor 
dalllON) ................................................................................................. duplicate a descriptor 

echo(l) .............................................................................................................. ecbo lliJUments 
eetriOC)........................................ . .................... convert Da.ting·polnt numbet to string 
ed(l) .......................................................................................................................... text editor 

edata (See end(JC!J ...... ................. ................... .. ........ last locations in program 
edit (s.te ex(I)J ......................................................................................................... text editor 

el(l) ............................................................................................. Extended Fortran Language 
ecre• (See grep(IJJ ........................................................................... search a file for a pattern 
eaable(l) ....................................................................................................... enable LP printers 

eKrJ'JI (See nyptUC}) ..................................................................... generate DES encryption 
~(3C) ............................................................................................... Jast locations in pror;ram 

ellilannt (See xetxrellt(JC}) """"""""""""""""'"""obtain 1roup file entry from a 1roup file 
endhesteat (Set- /fftho!>tentUN!J ..................................... .. ......... get network bost entry 
eHaeteat (Sn ~tnmnt(JNJJ ...................................................................... .Jel network entry 
emlprotoeut (See xetprotoentON!J ................................................................. et protocol entry 

,f eltllpweut C&e ~tpiJII!ntOCJJ ................................................................ get password fik entry 
eolseJ"YeDt (Sl!e ~lserwnt(JN}J ...................................................................... aet service entry 
eltllulent (See getutOC}) ......................................................................... aa:ess utmp file entry 

eny(l) ...................................................................... set environment for command execution 
ea'I'INu(S) ...................................................................................................... user environment 
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eqn<ll .......... . 
eqnthlr(5) ........................... .. 
eraad48 (See drand480CJ) 

...format mathematical text for troff 
... special character definitions for eqn and neqn 

.. generate uniformly distributed pseudo-random numbers 
erf(JM) ............................... . 

erfc (S,. erf(JM}} 

errdelld(IM) ............... .. 
errdemon (IM) .......... .. 

errftle(4) ................................. .. 
errno (S<'<' P"rror(JCJJ .. . 

error(7) ......................................... . 

errpt(IM) ............. .. 
errsto,(lM) ........................ .. 
etext (S.... endOC)) ............................ .. 

ex(l) ....................... .. 
exec:(2) .................................. .. 
exed (See eXf'c(}}J. 

exede (S.... ex«(}}} ........... .. 

exedp (See eXf'd2JJ .. .. 
exeel' (S.... u«(}}} .......... .. 

exeel'e (See eXf'd2JJ .. 
exeCYp (S<'<' ex«(2}} 

exltU) ......................................... .. 

ex,UF) ............................................... .. 

.. ........ error function 

...... complementary error function 
....... extract error record$ from dump 

.. .... error-logging daemon 
....... error-log file format 

.. ................. system error message 

................. .. .... error-logging interface 
....... process 11 report of loped errors 

.. ................... terminate the error-logging daemon 

...last locations in program 
.. ...... text editor 

.. ................. execute a file 

.. .. execute a file 
.. .................. execute a file 

.. .............. execute a file 
.. ...... execute a file 

.. ....... execute a file 

............ execute a file 
.. .................. terminate process 

.......... Fortran exponential intrinsic function 

expUMI ................................. .. .............. . .. ................... exponential function 

expr(ll ........................................................................... evaluate arsuments as an expression 
exterr(l) ........................ .. .......... turn on/off tbe extended errors in the specified dev~ 
n7(0.......... .................................... ............................ .. ............. Fortran 77 compiler 

fills (S.... jloor(JM}} .... ............................. .. .............................. absolute value function 
fac:lor(l) ... factor a number 

false (S....true(/}}.......... ..................... ......................... .. .. provide truth values 

fdne(3S) .............................. ,.. .......................... .. ...................... close a stream 

fentl(2) ....................................................... ................................... . ................... file control 
fentl(5) ........................ ........................ . ...................... file control options 

kYt (S.... «WUCJJ ................... .. .. ................ convert Doatilllt-point number to string 
fdopeu (See .fopen(JS}} ..... ......................... .. .............. open a stream 
feof (See forror(JS!J......................... .......................... .. ............. stream status inquiry 

ferror(.JS) ................................................................................................ stream slatus inquiry 
lf(IM) ................................................................. list file names and statistics for a file system 

lllusll (See ftlose(JSJJ ................................ ........................................................ Dusb a stream 
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·---
fts (Su bstring(JN/} ..................... ........................... . ............•••••. bit strins operation 

fpk (Set> ~tdJS/} .......................................... . ......... get character from a stream 

fptare•l (See getgrentfJC}J ......... . .......... obtain group file entry from a group file 

fcetpwHI (St"-' Flpwent(JC!J............................. . ........................ get password file entry 

fact• (Su ge~s(JS}J ........................................................................ set a string from a stream 

fiJe• (Set> pep(IJJ...................... ....................... . .................... search a file for a pattern 

flleUI................ .......................... . ...................................... determine file lype 

fllelulr(4) ......................................................................... file header for common object flies 

flteno (Su fe-rrodJS!J.................................. . ................................... stream status inquiry 

&1esave(1M) ............................ . .................... daily/weekly UNIX file system backup 

&ncUMl ................................................... . .......................... fast incremental backup 

ftnd(l) .............................................. . . ................................................ find files 

flllb(f) .............................................. .. .. ................................... play "Go Fish" 
float (Set> ft.ypt'(JFJJ..... ........................................ .. ...... explicit Fortran type conversion 

floor(3M) .................................. ................... .. ...................... floor function 

fmod (Set> jloodJM}J ................... .. . ................................... remainder function 

,r-- r.pen(lSI ....................................... .. .......................... open a stream 

fark (2) ........................................... .. ................................................. create a new process 

rart•ne(6) ........................................................... print a random, hopefully lnterestiq, adqe 

fprl•d' (Se-e prin({(JSJJ............... ................... .. ....... print formatted output 

r,utc (Su puu:(JS}J ........................................... .. ................... put character on a stream 

r,uts (Su pUts(JSJJ................... .. ............................. put a strina on a strelllll 

fre&d(JSI ..... .......................................... ................. .. ................................... binary input 

free(1M) ............................................................................... recover flies from a backup tape 

fne (See IIUiffoc(JC}J ......................................................................... main memory allocator 

free (St"-' IIUIIIoc(JXJJ ............... .................................................... fast main memory allocator 

freepen (St"-' foJWnfJS}J .......................... . ....................................... open a stream 

freq(l) ....................................................................... report on character frequencies in a file 
rrex,UCJ ............................................................ manipulate parts of lloatin&-point numbers 

h(4) .................................................................................................. format of system volume 

fseanf (Su :sconf(JS/} ..................... .. ........................ convert formatted input 

&c:kUM>.. .............................................. file system consistency check and Interactive repair 

fKYUM> ..................................... convert files De tween M63000 and VAX-111780 proeessors 

hllb(IM) ................................................................... . ....................... file system debiiJier 

_,r--- fseek(JS) ......................................................................... reposition a file pointer in a stream 

fspee(4) ....................................................... .. ................ formal specification in text files 
rs,Ut(l) .................... .................................... .. ............... split n1, ratfor, or en files 
htat (St"-' statf1JJ ....................................... .................. .. ............ .Jill file status 

ftell (St"-' )St"-'k(JS}J ......................................................... reposition a file pointer in a stream 
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flok (!in sltlpc(JC}) ...................................... standard interprocess communicetion packa~ 

ftp(IN) .................................................................................................... file transfer program 
ftptH8N) ....................................................... ,DARPA Internet File Transfer Protocol server 

ftw(3C) .................................................................. . ................................... walk a file tree 
flype(3Fl ............................................... . .. ................... e11plicit Fortran type conversion 
f•ser(IM) ......................................................... identify processes using a file or file structure 
hrrite (~ jreadUS!J ......................................................................................... binary output 
fwtmpUM) ................................................. . .... manipulate connect aocountill& records 

Pn~ma(3M) ............................ . ........................................................ log gamma function 
KCYI (!in n:w(JC!J .................................................... convert Doaliflll•point number to strin& 

pt(l) ........................................................................................... get a verliion or an sees file 
~tetllriOFl ................................................................. return Fortran command-line argument 
getc(3S) ....................................................................................... gel character from a stream 

tetcbar (See setdJS/) .................................................................. get character from a stream 
PtC'II'd0Cl.. ........................................................ p:t pathname of current worki113 directory 

Pldtabteslze(3N) ................................................................................ gel descriptor table size 

ptqld (Sw getuid(1}) .................... ................. .. ........... Jet effective aroup ID 

&eleiiYOC) ...................................................... .. ..... return value for environment name 
aetenYCll') ......................... .............................. .. .. return Fortran environment varitlble 
aeteu .. (See gptuld(11J .............................................................................. .get effective Wier ID 

&ellld (See Retuid{1}J .................................................................................... .Jet real group ID 
pqre11t0Cl ............................................................. oblllin group file entry from a aroup file 

&etarllid (See getgrent(JC!J ....................................... obtain group file entry from a group file 
getpaa• (See getgrem(JC}J .................................... obtain group file entry from a aroup file 

~tethostbyaddr (See geth03tentUN)) ..................................................... .get network host entry 
cethostbJname (See geth03ten/(3N!J .................................................... aet network host entry 

wethosteatUN) ..................................................................................... get network host entry 
aethllllthiUN) ................................................................. .get unique identifier of current host 

&etbostuame(ZN) ............................................................................. .get name of current host 
cet ... lnOC) ......................................................... .. ................................. Jetlosin name 

cetnetbyddr (See xPtnewmUNIJ ............ .. ............................................ get network entry 

cetoetbyname (See l«'fneWntUN!J ................................................................ get network entry 
aetneteot(3N) ............................................................................................. .get network entry 

getoptU) .............................................................................................. parse command oplinns 

aetoptUC) ................................................................... get option letter from argument vector 
ll'tpass(3C) .......................................................... . ................................. read a password 

aetpeerna•eUN) ......................................................................... aet name of connected peer 

~tetnrp (See getpid{1!J ........................................................................... aet process group tD 
&etpld(2) .............................................................................................................. get process ID 
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ptppW. (See ~pld(]}J ................. . . .... gel parent process ID 

ptprotob:ra ... e (See Relpro/OentUN))..................... . ................ get proiOC<JI entry 

getp~yaamber (See getproiOPntONJJ ....... .............................. . ....... .get protocol entry 
xetpreteent(3NI................................................................. . ................ get protocol en1ry 

getpw(JC) ................................................... ..................... .. ..... .get name from UID 

&efpwent(3C) ........................................................................................ get password file entry 

ltfpWnam (See getpwmt(JC}J ............................................................... &et password file entry 
cetpwuid (See ~:npwent(JC)) ................................................................ get password file entry 

aets(lS) ............................................. .. ........................ get a strin1 from a stream 
cetsentr:raa111e (Sf't' getservt'ndJN)) ................. .. .. ...................... get service entry 

aetsenb~rt (See KetserventUNJl ........ . . ......................................... get service entry 

cetsenent<lNI .................................................... . ..... ~ ......................... get service entry 

cetsoekname(ZN) ................................... ....................... . ........................ gel soeket name 
aetsockopt(ZN) .................................................................................... &et options on sockets 

cettyUMI ............................................... set terminal type, modes, speed, and line discipline 
celtYWI's(4) ............................................................ speed and terminal settins:s used by aett:r 
cetuld(Z) ................................................. . .............................................. get real user ID 

cetut (3C) .............................................................................................. access utmp file entry 

aetutenl (See getudJC}J, ............................... ........................................ access utmp file entry 
aetutld (~e getui(JCJJ............ ........................................ .. ......... access utrnp file entry 

cetutlhte (See Rt'tudJC}J .......................... .............................. .. ... access utmp file entry 
aehr (St't' ~:nr(JS}J ............... .............................. . ........... .get word from a stream 

1mtlme (See ctimeOC}J ......................................................... convert date and time to string 
grapb(lG) ................................. ............................. .. .................................. draw a 1raph 

lrtek{l).................................................. . ....................................... select terminal filter 
gnek(Sl.. ............................................................. graphics for the extended TTY-37 type-box 
p-epU) ............................................................................................. search a file for a pattern 

croup(4) ...................................... .................................... .. ...... JTOUP file 
1rpck (See pwck(IM}J ......................................................................... group file checker 
pllnal (See ;ssigt~t~I(JC}) ......... ............................................. .. ...... software signal 

hanamau(6) .................. ..................................... .. .......................... guess the word 

buhl:beck (See speii(IJJ ............... .. ................ work With the spell prll(lram's hash lists 

huhmUe speU(l) ................................................. work with the spell program's hash lists 
hereate (See hsNn·h(JCJl .................... ......................................... manqe hash sear<:b tables 

.r- hUsn-.y (See h5ean:h(JC))................... .. ...................... manage hash search tables 
IM:adUI..................................... ................................ .. ............ give first few lines 

belp(l) ..................................................... .. .. .............. ask for help in usiDJ sees 
bex<tl ................................................................... . .. .............. translates object flies 

hostW.UNI .................................... .. .. .......... set or print identifier of current host system 



COMMANDS 

ltHtDame(lN) ........................................................ set or print name or current host li)'Stem 
ltes&s(4N) •••..•••.................•..••••••....••••...••••...•••••....•......................•••••..•••••.. host name data base 

llseardiOC) ................................................................................... manqe hash Rarch tables 
llto•l (Sfoto byleOnkr(JN}J .................... convert values between host and network byte order 

lllto.s (Set- byrewrkr(JNJJ •.•••............. convert values between host and network byte order 
llyplten(l) •••..••••••.•••••.....................••.•...••••...•.••••.....................••.....••••.••• find hyphenated words 

by1110f(3M} ..................................................................................... EuclideiiD distance function 
lak (Sr.- abs(JF}J ................................................................................ Fortran absolute value 
la11£(3f) ................................................................................. count command line a111umenlli 
kbu (Sr.-Jtype(JF)) .............................................................. explicit Fortran type conversion 

kl(t) .............................................................. .. ........ print user and group IDs and names 
ldlm (See dim OF)) .......................................................... positive difference intrinsic function 

klint (See ftype(JF}J ............................................................... explleit Fortran type conversion 
ldnlnt (See round(JF}J .................. ........................................ Fortran nearest Integer function 

lfcoalla(IN) ............................................................... configure network interf~~:e parameters 
lflx (See Jtype(JF}J ................................................................. explicit Fortran type conversion 

lmlexUf) ........................................................................ return lo<:ation of Fortran substring 
lnet(3N) .................................................................... .Internet address manipulation routines 

lnet{!lf) ............................................................................................... .lnternet protocol family 
lnet_ddr (Sno iMI(JN}J .............................................. Internet address manipulation routine 

lnet_IMof (Sw /net(JN}J ........................................... .Internet address manipulation routine 
hwt_mab ..... (SiT /Mt(JN}J .................................... .Internet address manipulation routine 

iaet_netef (See lnedJNh ............................................ Internet address manipulation routine 
laet_netwwk (See iMt(JNIJ ....................................... .Internet address manipulation routine 

lnet_nr.. {See /ne/(JN}J ............................................. Internet address manipulation routine 
lnltUM) ........................................................................................ process control initialization 

lnlnab(4) ........................................................................................... SI:ript for the ioit proceu 
lao*(4} ........................................................................................................ format of an inode 

la-.eUN) .................................................................................. .insert element from a queue 
lastaiiUM) .................................................................................................... install commands 

1111 (See ftype(JF}J .................................................................. explicit FortriiD type conversion 

loccl(l) ............................................................................................................... control device 

1•(5P) ............................................................................................................ .Internet Protocol 
lperm(l) .............................. remove a message queue, semaphore set or shared memory id 

lp£aU) ..................................................... report inter-process communication facilities status 
iraad (See f'tlnd0FJJ ............... .......................... Fortran uniform random-number generator 
!salaam (See ctype(JC/1 ............................................................................... classify chllracters 

lsalpba (See c/)lfll'OC}J ................................ .. ...................................... classify characters 

isasdl (Sn ctype(JCJJ ................................ .................................................. classifY characters 
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lsatt)' (See nynomdJC/}........................ . ..................... find IIB.me of a termiiiB.l 
lscnh'l (Sn ctype(lC/}.................................................. . ..........•••••. classify characters 

lsdi&lt (See ctype(JC/} •••••..••........... . ................................. classify characters 
ls1raph (Sn ctype(JC/} ......................... . . ................. classify characters 
ISIID (See sig,(JF/} ................. . . .............. Fortran transfer-of-sign intrinsic function 
!slower (Sn ctypeOC /} .................. . . .................. classify characters 
!sprint (See ctype(JC/} .•................ ............. ...................... . .......... cla!lliify characters 
lspund (See ctype{3C!J ........................ . . .................... classify characters 

lssp- (See ctype(lC!J ............... . . ....................................... classify characters 
lssue(4) ...... . .............. illsue identlficslion file 

!supper (See ctypeUC}J ............................................................................... classify characters 
i&xdlalt (Su ctype(JC}) ....•••...•••••....•••....•••• . ..........••••••...•••.....•••• classify charactefll 

JO (See bem>/OM!J ••••••....••........ . ..................................................... Be!lllel function 
jl (Su besse/OMh ............................ . .................................... Bessel function 
jn (Sn /Nsse/UM}) ... ................................. . .................................... Bessel function 
joln(l) .................................... . .............................................. relational database operator 

jral>ll48 (See drand48(3C!J ............ generate uniformly distributed pseudo-random numbers 
klllU)............... ................ . ................................................ terminate a process 

klll(l) ....................................... . ....... send a signal to a process or a aroup of processes 
klllaii(IM) .................. ............................. . ...................... kill all active processes 

kiiiPIIJN) ............................................................................... send si&nalto a process group 
kmem (See mem(7!J ...................................... . ................................... core memory 
lltoiiJC) .................... . .............. convert between 3-byte integers and lo1111 integers 

164a (See a641(1C}) ........................... convert between ion& integer and base-64 ASCII strin& 
lakllt (See volcopy(JM}) ............................................... copy file systems with label checking 

last II)...................................... . .............. .indicate Jastlogins of users and teletypes 
Jast ... ln (See awsh(JM!J ............ . ............... shell procedure for accounting 
Jay{l) ............ .......................... ........................ . .... print load average statistics 

lc.ns48 (See drand48(1C/J ........... -aenerate uniformly distributed pseudo-random numbers 
ld(l) .......................................................... . ..... link editor for common object files 

ldS,t(l) ................................................................... link editor (Syslem V a. out format only) 

ldulose (See ltklose(JX!J ••..••. . .................................... close a common object file 
Yahreatl(3X) .................................... read the archive header of a member of an archive file 

ldaopea (See ldopen(JXIJ ........... .. .............. open a common object file for readil!ll 
Nc:lose(JX) ..................................................................................... close a common object file 

, __ _ Nnp (Seefrexp(JC!J............................ . ... manipulate parts of floating-point numbers 

ldfea(4} ............................................................................. common object file access routines 

ltllhreaii(3X) .................................................... read the file header of a common object file 
ldaetname(3X) ................................................................ retrieve symboliiB.me for object file 
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ldllalt (S..,.Id/fl!tld(JXIJ .• manipulate line number enb"ies of a common object file function 

Wllte• (See /dll'f'tltf(]XJJ .manipulate line number entries of a tommon object file function 
WlrndOX) ...................... manipulate line number enh"ies of a common object file function 

ldlseek(JX) ...................... .seek to line number enuies of a se«inn of a common object file 

ldnlseek ISO't'/dl:wek(JX))seek to line number entries or a section of a common object file 
ldnrflt!t!k I See ldrswkUX!J ... seek to relocation entries or a section of a tommon object file 

ldnsbread (Ser ldshi'I'OilOKdJad an indexed/named section header of • common object file 
ldnsseek (Su ldsseekfJX)) ....... seek to an indeJ<edlnamed section of • common object fiJe 
ltklhseeJr. OX) .................................. seek to the optional file header of a common objeet file 
ldopen(JX) .................................................................. open a common object file fo:r teadinJ 
ldneek IJX) .......................... seek to relocation entries of a seetion of a common object file 

ldsbread(3X) ...................... read an indexed/n~~med section header of a common object file 

ldsseekUX) ............................... seek to an indexed/named section of a common object file 

WtMmla:d3X) .............. compute the index of a symbol table entry of a common object fiJe 
ldtbn .. OX) ............................ read an indexed symbol table entry of a common object file 

ldtbseek (3X) .............................................. seek to the symbol table of a common object Hie 
lenOF) ...................................................................................... retum length of Fortran strin& 
lex(l) ..................................................................... senerate programs for simple lexicallaliks 
!find (Sf'f'lsnm:h(JC)) ........................................................................ Iinea.r search and Update 

lie (S..e strcmp(JF)) ...................................................... .51rin& comparision intrinsic function 

let (St't' stn·mp(JF}) ......................................................... lilrin& eomparisicm intrinsic function 
life(6) ........................................................................................................ play the aame of life 

llne(l) .................................................................................................................... read one line 
llnenii1D(4) ......................................................... line number entries in a common object fiJe 

link 11M) ............................................................................................ .exertise link sYlllem c:aJl 
link(l) ..................................................................................................................... link 10 a Die 

lintll) ...................................................................................................... .8 C prnpam cbeckcr 

listen UN) ........................................................................... listen for coi1Jlllctions on a socket 
lie <See strcmp{JF)) ......................................................... lilring comparilion inlrinsic function 

lit (S.-e strcmp(JF}) .......................................................... strinl; comparision intrinsic function 
In (See cp( J)) ................................................................................................................ link Iiles 
loiS) ................................................................................ .software loopbac:k network interface 

looaltlme (Su c/ime(JC)) ........................................................ convert date and time 10 ~ 

loc:kf(3C) ................................................................................................ ream! lockinl on files 

loc:ki.,U) .............................................. provide CJ~clurrive Die re&)ona for readin& or writina 
loll (See a:p(JMIJ ........................................................................................ .IIJiaritbm function 

lo813F) ................................................................ .Fortran naturallopritbm intrinsic fuDCiina 
loti I (Sn e:xp(JMJJ ..................................................................................... lopritbm function 

Joel I OJ) .......................................................... Fortran common lopritbm intrinsk: function 
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l011lnUJ ........................................................ . 
1011nameUJ ..............••......••••...•..... 
1011name(3X) •••••...••••....•••••...••••.•.....•••....••••• 

lonli•P (S'er se(jmp(JCJl .. . 

lorder(U ........................................ . 

COMMANDS 

. ................. sign on 

............... get login name 

. ........................ return login name of user 
............•••.....•••••••..•• non-local toto 

. .... Hnd ordering relation for an object library 
lorder5.0(I) ......... find ordering relation for an object library (System V a.oot format only) 

lpUL........... ........................... . ........... send requests to an LP line printer 
I!Nldmla(IM) ......................... .................. . ....... configure the LP spoolin1 system 

lpmo"e (Set> /pschedOM))........... .................. . .......... move lP reque~~ts 
Jpsehetl(lM) .............. .................... . ....... start the LP reque~~t scheduler 

lpsbut (Sn lpsched(/M}J..................... . .......................... stop the LP reque~~t scheduler 
JpstlltU)...................... ................................... .. ........ print LP status information 
lran4-48 (See drand48(3C!J ........... generate uniformly distributed pseudo-random numbers 

15(1)................. ................... . ........................... list contents of directory 
lsearcli(3C) ........................................................... . .......... .linear search and update 
lseek(2) ........................ .................... . .... mo~ read/write file pointer 
lshlft (See boo/OF)) ...................... . . ........................... Fortran bitwise boolean function 
!toll (S..e/110/UC!J . ................................ convert between 3-byte integers and long inte;ers 
m411)......................... .......................... . ..................... macro processor 

m68k (See machid(/!J ................................... pro-vide truth value about your processor type 

m.cbltl(l)..................... . ............... provide truth value about your processor type 

...................... send mail to users or read mail 
mallx(l) ...................... .................. .. . .interactive mesyge processing system 

make(l) .................................... maintain, update, and regenerate groups of prog"ms 
makekey(l) ....................................................................................... generate encryption key 
mlllllnfo (See malloc(JX!J ....... ............................ .. ..... fast main memory allocator 

mlllloc:(3C). ......................... . .................................... main memory allocator 
malloc:OX) ............................. ................. .. ...... fast main memory allocator 
mll.IJ.pt (See mo/locUX)) ....... ............................ .. ...... fast main memory allocator 

maa<tl .................................................... .. .. ..................... print entries in this manual 

man(5) ............................................. ,,,,, .. ,, ......... macros for formatti111 entries in this manual 

master(4)....... .......................... .. .......................... master device information table 
mathiS) .................................................. .. ....................... math functions and conslllnts 
matherr(JM) .................................................... . ....... error-handling function 

max<Jf) ................ ........................ .. ................ Fortran maximum-value function 
maxO (See mwdJF}J ............. ......................... .. ..... Fortran maximum-value function 
maxl (Sefo maxUF!J ................... .. .............................. Fortran maximum-value function 
mue(6) ................................................... . .. ....................... generate a maze 
me611ee(1) ............................................................................ . .................... C compiler 
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meiHk(lF) ................................. . 
mem(7) ......... . 

memeepy (See memoFyfJC}) ......... . 

memcbr (St-e memory(]CJJ ......... . 

mememp (See lflf'mory(JC}) ...... . 

mente:py (See mt>mory(JC}) ..................... . 

llll'IIIOI'J(lC) ••••··········· 

-•set (See memory(JC}J ...•••. 

. ................... return Fortran time accounting 
. .......... core memory 

. .. memory operation 
. ......... memory operation 

. ....................... memory operation 
. ................. memory operation 

.... memory operation 

. ................................. memory operation 

IIIHI(l) •..••••• ························••••••·•••••••••••••••••••••••·••• ......... permit or deny messages 
.... Fortran minimum-value function mln(lF) ••••••...••••...................... 

mini (See min(JF}) ..................... . . ....... Fortran minimum-value function 
mint (St-e mln(JF}) ................................... . . ..... Fortran minimum-value function 

mkdlrU) ............................... . . .......... make a directory 

mkfsUM) ....... . ................. construct a file system 

mkf•t•UMl ............................... . . .......... construct a file system 

mklost+fJNIUM) ................................. . ........... make a lost+found directory for fsck 

mkiMII(IM) ........................... . . ........... build special file 

mk11141W ............ . ................................... make a diredory, or a special or ordinary file 

mkstr(l) .................................... . .... create an error messa&e file by massaging C source 
mkle111p(3C} .................................. . .......................... make a unique filename 
111mU) ..................................... . .......... print documents formatted with the MM macros 

•m(5} ...................................................... the MM macro package for formattina: documents 
mml(l) •••.••••••..•••••..••••....•......... ...•••.....••••......•••....... . ............••.... typeset documents 

maU..(4) ..........•.•....•••••..••••...•••••...... 

mlld(lJ') •.•••••••........................... 

melf (See ftexp(JC}) .................. . 

.............................. mounted file system table 

. ....... Fortran remaindering intrinsic function 
. ......... manipulate parts of floating-point numbers 

men81Xl (Sri' tJ«Ish(JM}) ..... ............................... . ... shell procedure for accounting 

menJtor(lC).................................. .......................... . .... prepare execution profile _,,) ........................................................ . . ................................... guessing game 

mereU) .................................... . .................................... file perusal filter for crt viewinrr. 

IDIM!(5) , .................................. the OSDD adapter macro pa~:kqe for formattiniJ d~~~:uments 

IIM'IUII(lM)........................... ............................... . ............... mount file system 

-..t(Z) ...................................... . ........................................... mount a file system 
III,U:(5) ................................................ the llliiCTO packaP' for formattina a permuted index 

•ra.II4B (See dmN148(JC/} .......... generate uniformly distributed pseudo-random numbers 
mqdl(l) ................................. .............................. . ...... me~~sa&e control operations 

..,.et:W .................................................. . ......................................... 11e1 message queue 

....,w .................................... ............................ . .. messa&e operations 
ml' (See cp(l!J ........................... ............................... .. .............................. move Illes 
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pn(S) ........................................ a trolf macro package for typeseuing view graphs and sliOes 

mTdlr(IM) ........................................................ ....... . ...... move a directory 

m•t (See mmt(I!J ..••.............•. . .....•.•...•••••••....•••....••••. typeset view araphs and slides 

1111beckUM) ...................................................... . ... .generate names from inumbers 

""n (Set' eqn(/!J ....•.•...••••....•••.....••••....•••••...••••.•....•••••...•• format mathematical text for aroft" 
netmaiUIN)............................................ . ..... !be B-NET network mail system 
netmaller(8N) .................................................•...................................... deliver mail to B-NET 

net1hiUNl ...................................................................... . ........ show network status 

networks(4N) ............... . .......................... network name data base 
newfllr:m(l) ............................................................................. change the format of a text file 

new~Q~(l) ....... ........................ . ............. los in to a new aroup 
news (I) ........................................................................................................... print news items 
nleeU) .... ........................ . ..................... run a command at low priority 

nice(:Z) .................................................... . ... change priority of a process 
nlnt (Set' round(JF!J .............................................................. Fortran nearest integer function 
nl(l) ... ........................................... . ............... .line numbering filter 

nllst(3C) ................................................................. . . ....... get entries from name list 
nm(l) ............................................................................ print name list of common object file 
nmS.O(I). ................ . .... print name list (System V a.out format only) 

nollap(l) ....................................... . ........ run a eommand immune to hangups (sll only) 
not (See boo/(JFIJ .••••••...•••••..••••••....••••...•••.......••......••••••..••••• Fortran bitwise boolean function 

nran .... (See drand48(JC!J ..... .... .generate uniformly distributed pseudo-random numbers 
nroft'(l) .............................................................•....................................................... format text 

ntolll (See b)'feOrdedJN!J .••.•.............. convert values between host and network byte order 
ntohs (Sn byteordn(JNJJ ••••...•••••....••• convert values between host and network byte order 
nall(7) ....................................... . .... the null file 

nalladm (See OCC/sh(IM!J .••••...•••............•••••...••••••......•......•... shell protedure for accounting 
namber(6) ........................................................•............... convert Arabic numerals to Ell(llish 

Gd(l)..... ........................................ . ................................. octal dump 
openU) .................................................................................... , ..... open for readiDJ or writing 
openlllr (See dlm:toryOX!J .. . ... flexible length directory operation 

or (Sn !Jooi(JFJJ ................................................. . . ...... Fortran bitwise boolean function 

esM. (See mm(/!J •••••.•.••••••..••••.. print documents formatted with the MM and OSDD macros 
pack (1) •..•••••••.•••••••..•••••••...••••..••••••....•••...••••.....•••••....•••••...••••....•••••...••••..•.•••••...••• compress files 

,.uwd(l).................................. . .......... change login password 
flUSWd(") ........•.•••.....••••...••••...•••••...•.•....••••....••••......••••....••••...•••••....•••....••••••..••••. pasSword file 

pste(l) .............................. mei"Je same lines of several Iiles or subsequent lines of one file 

,.aseU) ...........................................................•............................ suspend process until signal 
pc:.t (See park(l}) ................................. . ... expand compressed files 
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pclose (See popen(JS}J .............................................................. initillte pipe to/from a proces5 

pdp II (Stv! lfl{l('hid(J!J •...•........•.•....••••...•••...... provide truth value about your proeessor l)'pe 

!K'rrorOC) .............................................................................................. .system error messaae 
n<H ......................................................................... file perusal filler for soft-copy terminals 

ph~(l) ................................................................ allow a process to access physieal addresses 

plpe(l) •••.•••••••....•.......••.••...••••..•••••.....••...................•••••...•••••..••• create an interprocess channel 

piG('k(l) ................ - .................................................... .lock process, text, or data in memory 

plot(3X) .................................................. ··································lraphiai interface subroutines 

plot(4) ............................................................................................................ arapbics interface 

Pnda(4) ........................................................................................... ftk fotmat for card iii!IIIJel 

popea<JS)................................................. . ...................... initiate pipe to/from a proce~~~~ 

pow (See e;cp(JMJJ •.••••••....•.............••••...•••••........ ..............••..•••••••.................•..• power function 

powerfall (See bi'C(JM}J •••••••...................•••....•••••....••.•........... .system initialization shell script 

pr(l) ............................................................................................................................. print files 

pretmp (See rm:tsh(JM}J •••.............•...••••...••••••..............•....•••• shell procedure for aa:ountin& 

prdally (SN o«<sh(JM}'J •••.•••••....•••••..................•••••••..•••••....... shell procedure for accounlinl 

prlnten•U) ...................................................................................... print out the environment 

prtntf(lS) .......................................................... ~-··································print formatted output 
prof(l) ......................................................................................................... display profile data 

prnf(5) ................................................................•................................ profile within a function 

prntll(l) .................................................................................................. .execution time profile 
prnllle(4) ................................................................... settinr; up an environment at loJ;in time 

prntoe.b(4N) ................................................................................... protocol name data bllse 

pnU) .............................................................................................................. print an sees file 

Prtaed (See (1(.-rtsh( I MJJ •............•....••••..•••••.................•..••••..••• shell procedure for atCOuntiiJI 

ps (I) ......................................................................................................... report proceslil status 

pstatUM) ....................................................................................................... pr:int system faelli 
ptrace(ll ................................................................................................................ process trace 

ptx(l) ............................................................................................................... permuted index 

pty(S) .................................................................................................... pseudo terminal driver 

putUC) ................................................................................ puts a fl)e onto a remote machine 

putc<JS) ............................................................................................ put character on a stream 

P•khar (See putr(JSJJ ...................................................................... put charQ(:ter on a stream 

Puten•OC) ..................................................................... Cbaftlt or add value to environment 

putpwe•t(JC) ..................................................................................... write password file entry 

puts<JS) ............................................................................................... puta striq on a stream 

pututUne (See lft'(uf(JC}J •..••••.••••.•...........•••....••••••...................••••••.•••••... aa:ess utmp fi.le entry __..-

putw (See- pute(JS}J .................................. . ..................................... put word on a stream 

pwck(IM) ..........................................................•..................................... password file checker 
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plll'dU) •....•••••....•••••••...••••••••..••••......•••......•••.......••••......••.•.....••.•.....••.... workiq directory name 

qsortOC) ..........................................................•...................................................... quicker sort 

q•l:~(6) ........................... ................. . ................................. tesl your knowledge 
raJn(6) ••••..•••••••.....•••••..••••••••..•••••••....••••...•••••.....••••••....•••••....•••••..... .animated raindrops display 

rand(3C).................................................... . .............. simple random-number genera10r 

raud(lF) ............................... . ................... Fortran uniform random-number generator 

ratforUl ....................................... . ........ rational Forlran d.ialect 
re (See tm:(JMJ) .............••••....•••••.....•••.....••••••••...••••••....•••••....• system initialization shelliiCI"ipt 

rcmd(3Nl ........................................... routine for returnirJ& a stream to a remote command 
rep (IN) ............................................................................................................. remote file copy 
rcvhex(l) ................................... translates Motorola S-records from downloadiD& into a file 

re .. (Z) •••..•••••. ......................•. ......••....•••.. . ............••••••....••••...•••••••••...••••• read from file 
re.,.lr (See d/r«lory(JX!J .................................................. Dexible le~~&th directory operation 

re .. T(3N) ............................... . ......................... read from .file 
real (See ftype(JFJJ ................................................................. explicit Fortran type conversion 
reallot (Sn mQ//or(JC/} ••••..••••••.......••••.....••••••.•..••••••.....••••....•••••......•.. main memory allocator 

r' reallac (See mQ//odJX)) ···-··········· ......................... fast main memory allocator 
rebaot(lM) ...... ............................. . ...................................................... reboot the ll}'lltem 

reboot(2) ...........................................................•............................................ reboot the syatem 

J"MYUNl .................................. . .... receive a message from a soc:ltet 
renfrom (See m:v(lNJJ .......... ................. . . ............ receive a messaae from.a socket 

J"MYIBII (See "'·~(lN}J ......................................................... receive a me~~saae from a socket 
red (See f!d(IJ) .••••........•......... . ....••......••••...••••••.....•••..•.•••• text editor 

feleiRp(l) ..........................................................•............................ reaular expression compile 
"'ICID'(3X) .......................... . . ....................... compile a resular expression 
reaex (See regrmp(JX!J ..........•••.......•••....••••••....•.••••••...••••.....••••••. execute a rqular expreMion 

reaexp(5) ....................................................... reaular expression compile and match routines 
reject (See orcepr(IM)) •••...••.•. . ......•........•••.....•••••.....•••••...•••••.. prevent LP requCI:lts 
relol:(4) ••.................•..••....•••••...••••••.....•••.....•• relocation information for a common ob;e« file 

remq.e (Sn lnsque(JN/)................. . ........... remove element from a queue 
remshllN) .............................................................................................................. remote shell 

remslld:(BN) ......................................... . ................ remote shell server 
reset (See /Set(/}).................... . ...•••......••••......• :resetthe teletype bits to a sensible state 

rewl.., (See fseelc(JSJJ •••...•••••...•••••....... .......................... reposition a file pointer in a stream 
rewln..ur (See directrJry{JX}J .........•....•.••.......•••••.....••••...•• flexible le~~&th directory operation 
rexee(3N) ......................................... . ........... return stream to a remote command 

rexeai.(IN) .......................................................•................................. remote execution server 
riO&Ia(lN)............................................. .................. . ....... remote login 

rJeai..,IINl ................................. . . ..................................................... remote Josin server 
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rna(l) ••••••.••••••.•••••••........ .......... remove files 
r•aU (Se-e maiiOJJ ....••••••..•••• . ................................. send mail to users or read mail 

'•del(l) ··············································· 
r•ltir (See rmOIJ •••..•••••...... 
rellots(6) •••...••..............••••••.•••••....••••...... 

revHOF) ............................... . 

................ remove a delta from an sees file 
. ... , .. remove directories 

. ..... escape from the robots 
. .. Fortran nearest intq:er functions 

rovte(IN)........................................... . ................ manually manipulate the routiq tables 
reate4(1N) ....................................................................................... network routing daemon 
rren.-rt (Sw rcmd(JNJJ •................. routine for returning a stream to a remote command 
rsll (Se-e shOJJ ••••••..•.............•••......••••• shell, the restricted command proaramming laquqe 
rslllft (Se-e boo/(JFJJ............... .......................... . ......... Fortran bitwise boolean function 
run.a:UM) ............................. ........................ . ................ run daily accounting 
rupti.e(IN) ........................................... . ................. show host status of local machines 
ruserU. (Se-e rcmd(JN}J ...••. . ....••• routine for returniq a stream to a remote command 
rwboUN)............................................ . .............. who's l0111ed in on local machines 
rwbad(IN) ............................................................................................... system status server 
sal (Set- sarOMJL..................................... . ...•••••....••••... system activity report packaae 
sill (See sarOMA....................... . .•..••.....•••••.....••••........... system activity report package 
Sld(l) ................................................ . ................. print current sees file edilinJ activity 
salk (Su sadJM}J .•••••...••••...... ........•..•••••....••••.. . ..........•• system activity report package 
sq:(IG} .................................................................................................... system activity s:raph 
!-&1"(1)....................................... ................. . ................. system activity reporter 
fi.U"UM) .................................................................................... system activity report package 

sbrk (See brldJ}J .••••••.••••••..... . ....•••...••••••...•.......... chan,e data segment space alloeation 
HlllfUS) ............................................ ................ . ........ convert formatted input 
_..utr(l) ......... ............................ . ............•........... compare two versions of an sees file 
scesftlel4l ..................................................................................................... format of sees file 
•c•lldr(4) ................................................................... section header for a common object file 
script(])......................................... . ...•.............. make typescript of terminal session 
sdll(l) ................................... ..................... . ............................... symbolic debuger 
sdlft"(l) ...•.••••••..•••••••..•............••••....••••.................••••••.....•...... side·by·side difference program 

setl(l) ................................................................................................................. stream editar 
seed41 (See dromUlJ{JC}J .•••....••••. generale uniformly distributed pseudo-random numbers 
seekdlr (Se-e direcwy(JX}J ...............•••....••..............•••...••• flexible lensth directory operation 
seledUN)............................... ...........•.... . .......... synchronous 1/0 mulliplexing 
semctlU) ...................... . 

serapt(l) ···························· 
se•otW ............................................ . 
send(ZN) ........................................ . 
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COMMANDS 

senimq (Su !ll!nd(lN}) ........................................................... send a message from a socket 
sena. (See send(1N)) ............................................................. send a message from a socket 

se"lees(4N) ......................................................................................... service name data base 

setbuf(3S) .................................................... .. .... assiJn buffering to a stream 
set&fd (See setu/d(}j} ............................................................................................. set group ID 

setpent (See ge/grent(JCJJ................... .. ......... obtain Jroup file entry from a Jroup file 

aelbostent (See gethrment(JN)) ................ .. ................................ get network host entry 
setboslid (See gethostld(lNJJ ........................................... set unique identifier of current host 

&etb0$1Dame (Sf'f' gethostname(lNJJ ...... .. ..................... set name of current host 
setjmpOCJ .......................................................................................................... non-localJoto 

setkey (See (rypt(JC}}.......................... ................. .. ................ Jenerate DES encryption 

setmntUMl .............................................................. .. .. .......... establish mount table 
setnelent (See getnetent(JNJJ.. .. .................................................... get network entry 

selpJrp(Z) .................................................... . ......................... set process group lD 
telpretoeal (See getprotoem(JN}) .............. .. ..... Jet protocol entry 
setpwent (See getpwent(JC)) ................................................................. Jet password file entry 

se~nthiU)................................................ .. ..................... set real and effective group ID 
setnald(Z) ................................................. .. .......... set real and effective user IDs 
setsernmt (See gmer~~ent(JN)) ....................................................................... Jet service entry 
setsoekepl (See getsockopt(1N}} ............................................................ set options on sockets 

setuhiU).................................................... . ..................................................... set user ID 
setutent (See gemt(JC)) .......................................................................... access utmp file entry 

set'fkf (See u/bqf(JS)) ................ .. ....................................... assian buffering to a stream 
qed (See spud(JX}} ................... access long integer data in a machine independent fashion 
sb(l) ..................................................... shell, the standard command prosramming language 

shiU)....................................................................... . ... shell layer manq;er 
sbmdi(Z) ........................................................................... shared memory control operations 

sbmJetU) ..................................................................................... Jet shared memory segment 
shmep(1) .................................................. . .......................... shared memory operations 
shutlll:l't (See arnsh(JM)) ........................................................ shell procedure for accounting 

sh11tWwn(IM) ............. . ..................................... terminate all processin& 

ahnt-..UN) ...................................................... shut down part of a full-duplex connection 

•18•(3F) ................................................................. Fortran transfer-of-11ian intrinsic function 
ailnal(l) ................................................................ specify what to do upon receipt of a signal 

sltlnaiUF) ............................................... specify Fortran action on receipt of a system signal 
sin (See ltlg(JM!J ................................................................................ trigonomelric function 

alnUfl ...................................................................................... Fortran sine intrimic function 
slniiOF) .................................................................. Fortran hyperbolic sine intrinsic function 
slnii(]M) .............................................................. .. .... hyperbolic function 
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COMMANDS 

sluU) ..................................................................... print se<:tion sizes of common object lUes 
slze5.0(l) ................................................. size of an objeet file (System V a.out format ODiy} 

sleep(l) ................................................................................ suspend ex~M:ution for an interval 
sleep(3C) ................................................................................ .suspend ex«ution for interval 

sql (Set- ftype(JF}J ................................................................ explicit Fortmn type convenrion 
sno(l) ......................................................................................................... .SNOBOL interpreter 
socket UN) ................................................................... .:reate an endpuint for communication 

sortU) ................................................................................................... 110ft and/or merae files 

speD (1) ......................................................................................................... find spelling errors 
spellln (See spe/1(/}J ................................................ work with the speD program's hub lists 

splhte(lG) ........................................................................................ interpOlate smooth curve 
spllt(l) ...................................................................................................... split a file into pta;es 

sprlntf (See prinif{JS!J .......................................................................... print formatted output 

sputl <JX) ................................... .aocess long inteaer data in a machine independent fashion 
SQrt (Set- exp(JM!J ................................................................................... square root function 
sqrt(Jf) ........................................................................ .Fortran square root intrinsic function 

srawl (Set> rondfJC!J ......................................................... simple random-number geoen.lol' 
srlll• (Set> mnd(JF!J .......................................... Fortran uniform rsndom-number generatoc 

sraDII48 (Set> drond48{JCJJ ........... pmemte uniformly distributed pseudo-random nun.bers 
sselllf (See SCQiff(JS!J ......................................................................... convert formatted input 

nl1•ai0C) ........................................................................................................ software sit!;nal 
ssp(l) ............................................................................................... make output siogle spaced 

starlllp (See acctsh(/M}J .......................................................... sheD prOCedure for aa:ountios 

stat(2) ................................................................................................................... .get file status 
stat(S) .................................................................................... data returned by stat system caJI 

st•lo(3S) .................................................................... standard buffered input/output pa&:kqe 

stdlpe:(lC) ........................................................ !iitandard interprocess communication packaae 

stlme(2) ....................................................................................................................... .set time 

slrcat (See string(JC!J ....................................................................................... string opention 

stfl:ltr (Sn strlng(JC}J ...................................................................................... strina operation 
strc.ap (See string(JC}J ................................................................................... .strinl operstioo 

strcm.p(]f) ...................................................................... strina comparision intrinsic function 

strepJ (Set- slrlng(JCIJ ...................................................................................... strina operation 
strcspn (See uri,g(JCJJ .................................................................................... string operation 

strln10Cl ......................................................................................................... string operation 
strlqs(l) .................................... .find the printable strinp in Ill object, or other binarJ fiie 

strlp(H ................................... strip symbol and line number information from an object ftJe 

strlpS.IU) ..................... remove symbols and relocation bits (System V a.out format only) 

strhn (See strim~(JC}J ...................................................................................... slrin& operstion 
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skneat (See ~lring(JC}J ................................................................................... strin& operation 

strnemp (See &lrlng(JC}J ...................... . ............................................. strin& operation 
sknc:py (See ~lrlng(JC!J .................................................................................... string operation 

strpkk (S"" stri11g(JC}J ...................... . ............................ strin& operation 
strrdlr (See ~lrlng(JC}J .................................................................................... slrinJ operation 

strsp• (See &tring(JC}J ................ .. ................... strin& operation 
stJtoii(3C) ............................................................. convert string to doubleoprecision number 
strtok (&T strlng(JC}J ................. .. ......................................................... string operation 

sktol (3C) ............................................................................................ convert string to intea;er 

sny(l) .................................... .. .......... set tbe options for a terminal 
su(l) .................................................................................. become super-user or another user 

sumU).................................... .. ......... print cb«ksum and block count of a file 
sum7(1) ................................ .. .................. sum and count blocks in a llle 
sumllr(l) ................................ sum and count characters in the files in the given directories 

swabOC) ................................................... . ................................. swap bytes 
si:t(7) ........................................ . ................................................... pseudo-device driver 

,r- sJms(4) ..................................................................... common object file symbol table format 
syne(l) ................................................................................................... update the super block 

syacU) ..................................... .. ................................. update super-block 
SJ'11_errUst (See perrodJC!J .................................................................... system error message 

sys_rterr (See perrodJC}J .......................... .. ............. system error me11511Je 
SJ'11def(IM) ...................................... . .................................................... system definition 
system(lF) ..................................................................... issue a shell command from Fortran 

SJ'1llei80S) ...... .. ......................................................................... issue a shell command 
tabs<t) ..................................................................................................... set tabs on a terminal 
tall(l) ............................................................................................ deliver the last !)lift of a file 

taJr.e<tCI....................................................... .. ....... takes a file from a remote machine 
talk (IN) .................................................................................................... talk to another Iller 

tan (S,... lrigfJM!J ................................. .. ......................... tri&onometric function 
tan (lF) ................................................................................. Fortran tanaent intrinsic function 

tanh (Sl't' slnh(JM!J ............................................................................ , ....... hypcrbolil: fwu:tion 
taah(lF) ............................................................ Fortran hyperbolic tanaent intrinsic function 

ra,esave (Sefo jilesaw(/M}J ....................................... daily/weekly UNIX llle system backup 
tu(l)............................................................ . ........................................ tape file ardliver 

-~ tbl(l) ........................................................................................ format tables for nroff or trolf 

tcU)................................................ . ................................ phototypesetter simulator 
t~p(5P) ...................................................................... Internet Trlllllllmission Control Protocol 

tdelete (SH tst>an-h(JCJl ................................................................ managc binary search trees 
tee(l) .......................................................................................................................... pipe fitting 
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tellnlt (See iniiOM/} ..................... . ..•••.. process control initialization 
1ell4lr (s,.,. dir«tory(JX}J ............................ flexible lenath directory operation 

telnetUN) .................................................. .. ....... user interface to the TELNET protocol 

lelneiii(IN) ............................. . ............................... DARPA TELNET protocol server 
tempo- (S,.,.tmpnom(JS)) .................... .. ....... create a namt for a temporary file 
1enn(4) ........................... .. .................................................. format of compiled term file . 

1erm(5) ............................... .. ................. conventional names for terminals 
1er•tat0Xl ..... . ............................................. terminal independent operation routine! 

lerllltat<S)............................... . ............................. terminal capability data base 

terlllinfo(4)................................................... . ..... terminal capability data base 

terllllo(7J................................... . ....................................... ,eneralterminal interface 

test(l)........................................................ . ..................... condition evaluation command 
tfhul (s,.,. ~Jet~rr:MJC/}. ............................... .. .. manase biMry search trees 

tft,.(IN) .......................................................... DARPA Trivial File Transfer Protocol server 
~~etent (S,.,. termcop(JX!J .......................................... terminal independent operation routine 
tptllq (See tmnrop(JX}J ......................................... terminal independent operation routine 

taetnnm (S,.,. termcop(JX!J ........................ .. .... terminal independent operation routine 
tptstr (See tnmcop(JX!J.................... .. .............. terminal independent operation routine 

taot. (See temrmp(JXJJ ............................ .. .... terminal independent operation routine 
tk(IM) .................................................. ................ . ..................... terminfo compiler 

tlme{l) ................................................................................................... time a command 

llme(:Z) ............................... . . .................................. get time 

dmes(Z) ........................................................................... .get process and child process times 
ll•es.(U ........................................ time a command: report process data and system activity 

t•plleOS) .......................................................................................... create a temporary file 
t•pnamOS) .......................................................... .. .. create a name for a temporary file 
1MSdl (See con~fJC}J ............... ........................................ .. ............... translate characters 

tol•wet (See conv(JC}J .................................... .. ................................ translate characters 

toueh(l) ............................................................ vpdate access and modilieation times of a file 
loupper (See conv(JC}J ......................... . .......................................... translate characters 
tp(l) ............................. .............................................. .. ....... manipulate tape archive 

tplot (lG) ................................... ....................... ........................ . ........... graphics filters 
tpnt(l) ............ ............................................ .. .............................. query terminfo database 
liMitS (See rermcap(JXJJ ............................................. terminal independent operation routine 

tr(l) ............................................................................................ ~ .............. translate characters 
trek(6) ......................................................................... . ................................ trekkie pme 
tdaUM>..................................... .......................................... . ......... tri&onometric functions 
trd(t)............................................................... ........................ . .... typeset text 

1rf1(8N) ......................................................... , ............................... transliterate protocol trace 
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traeiO ................................................... . .. ............................ provide truth values 

tse~bllCI ......... .. ..... manap binary search trees 
tsetUI......... .. ..................................................... set the teletype bits to a sensible state 

tfiOft(l) ................................................... . ........ topological sort 
Hl(li) ......................................................................... . 

urlll ....................................................................... . 
Hy(7) ............................................... .. 

. ............................. tic-tac·toe 

.. ........ get the terminal's name 
.. ..... controlling terminal interface 

IIYIIIIDeiJC)..................... ....................... .. ...................... find name of a terminal 
tlylloti3CI..... .................................. ...lind the slot in the utmp file of the current user 

tlyt~l"l ........................... ................ .. .... data base of terminal types by port 
l1macct (Set- fl«Uh(JMJJ ....... .. . ... shell procedure for accounting 
!Walk (Set' tsttnd(JCJJ ............................. . . ................ mana1e binary search trees 
lwl•kle(6J..... ......................... . ...................... .. . ........... twinkle stars on the screen 
IJ~tt•l5) ................ ............................... . ............... . .. .... primitive system data types 
t&set (Set! ctitrlf'(JCJJ ........................... .. .. ..................... convert date and time to strin1 
ul~ (See mochfd(/)J ........................................ provide truth value about your processor type 

r p]ft5 (See moch/d(JJJ ..................................... provide truth value about your processor type 

udp(5P) ............................................................... .. .... Internet User Dalalram Protocol 
ul(l) ................................................................................................................. do underlining 

ull•h111 ............................................................................... . ...... pt and set user limits 

••ukUI ............................ . ......................... ............... set file-creation mode mask 

••uk(l} ......................................... .. .. ................... set and get file creation mask 

•moant (See mou,.t(JMJJ .................................. ......................... .. .. .. dismount file system 
•••ntUI ................................................................ . .. .................. unrnount a file system 

•n••ell) ......................................................................... print name of current UNIX system 
ana!De(l} .......................................................................... ~t name of current UNIX system 

•u•pt(l) ..................... ............................... .. ............ undo a previous 1et of an sees file 
unptc:(JS) ................................................................... push character back into input stream 

unlq(l).............. ........................................ . ........................ report repeated lines in a file 
unlts(l) ................................................... ................. . ......................... eonversion pr01ram 

unllak ISH llnk(/MJJ .................................................................. exercise unlink system oall 

uallnk(l} .................................. ................................ . .................. remove directory entry 

••,ack (See PQdc(JJJ.. ............................. .. ............................ expand compressed files 
u,.laterlll. ......................... ........................ .. .... update flies between two machines 

apdater(IMI.............................................. . ...... update files between two machines 
•statlll .................................................................... ... ......... set file system statistics 
atlmelll .................................................. . .. .. set file access and modification times 
ulmlll41.. .. .......................... .. .. ......... utmp entry format 
utmpa.ame (Set' /ff!tlltOC!J ................. .. .. ...... access utmp file entry 
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COMMANDS 

uueJean(lM) .......................................................•..................... UUCP spool directonr clean-up 

uuqo(IC) ............................................................................ UNIX system to UNIX system copy 

uulot (Set- uucp(/C)J ..••••••.•••••...••••••..•• prints a summary lo1 of UUCP and UUX transactions 
uuname (S<'<' uucp(ICJJ ........................................... lists the UUCP names of known S)'$lem& 

uupkk (St'e uutoOC)) .................................................. publil: UNIX-to-UNIX SJS'Cm file copy 

uustlt(lC) ....................................................................... UUCP SLIIUS inquiry and job control 

uusub(tM) .......•................................................................................... monitor UUCP neaworlr. 

uutoltCJ ........................................................................ public UNIX-to-UNIX system file copy 

uux(lC) ................................................................ UNIX-to-UNIX system command e11.eeution 

UYarW ....................................................... returns system-spe<:ifu: conflauration information 

•al(l) .............................................................................................................. Yalidale sees file 

ffiuea(5) ......................................................................................... machine-dependent values 

fUarp(S) ................................................................................... handle variable argument list 

••11 (Set> mtKhiJ(/}J ........................................ provide truth value about your processor 1YPC 
felt) .................................................................................................................. version control 

•clJir.(lM) ......................................................................................................... version dleckup 

•e4lt ISH viOh ...................................... screen-oriented (visual) display editor bllsed on u 

nnlonUJ ................................................................................ repOrtS version number of files 

vfprl•tf ISH Pprin(j(JS}J ........................... print formatted outpUt of a vararp argument list 

d(N'IIItf ISH Ppriu(/(JX!J ........................... print fonnatted output or a varargs arJumentlilll 

Yl(l) ....................................................... screen-oriented (visual) display editor based on exl 
Ylew (Sff W(//J ....................... .. ...... screen-oriented IYisual) display editoc based on e11 
vekopJ(tM) .................................................................. .copy file systems with label c;bec:king 
Yprlntfi3SJ ................................................. print formatted outpUt or a vararp arJument is! 

Y.,tntfOXJ ................................................ print formatted output or a vararas arJumenl list 

npriDtf (Set> ~~priii(/(JS)J ........................... print formatted outpUt or a vararp arJument_list 

YspriDtf (See "''finif(JX}J .......................... print formatted output of a YaraJ'IS argument list 

walt(:Z) ................................................................... wait for child PfOCC!IS to stop or terminate 

waltlllNJ ......................... _ ..................................... wait ror child process to stop or terminate 

11'allllM) .......................................................................................................... write to all users 

wc(l) .......... , .............................................................................................................. word count 

whattl) .......................................................................................................... identiiY sees 6k:s 
whereJ•Il) ................................................ locale :source, binary, and/or manual for prosram 

who(!) ...................................................................................................... who is on the S)'Siem 

whoaml(l) .................................. , ............................................... print eKecti.ve current user id 
whodo(lM) ................................................................................................... who is doinl what 

worml6) ...................................................................................... play the arowilq; wt>rm same 

wornaa(6) ...................................................................... .animate worms on a display terminal 

'II'Tile(l) .................................................................................................... write to 1110tber user 
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COMMANDS 

wrlhl(3) .................................... . .. ............................................ write on a fHe 

wrihiYUN} ............................. . .. ............................................................... write on a file 

wtmp (See u/mp(4}J... ................................................ .. .... wimp entry format 

wtmplb: (See Jiwmp(IM!J ......... .. ............ manipulate connect aa:ounting reeords 
wum,(6) ............................................................. .. ......... the pme of hunt·the-wumpus 

x.rp(l) .................................................... construct arsumentllst(s) and execute command 
xor (Sfio boolfJF!J ..... ........................................................... Fortran bitwise boolean function 

xstr(H ..................................... extract strinp from C proarams to implement shared strifl8S 
yO (Set' besselfJMJJ....................................................................... . ........... Bessel function 
yt (See bessn(JM}J............................. . .................................................... Bessel function 

y~~eeU) ........................................................... . .. .. yet another compiler-rompller 

Y• (Sa bessf'I(JM}J ................... .. ........................................................... Bessel function 

zah (Slol- ubsfJF}J ......................................... ....................................... Fortran absolute value 
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PERMUTED INDEX 

funetions of DASI 300 and/ 
/special functions of DASI 

of DASI 300 and JOOsl 300, 
functions of DASI 300 and 

J3toJ, ltoJJ: convert between 
comparison. dilfl: 

Tektronix 4014 terminal. 
pq:inator for the T ektron.ix 
of tbe DASI 450 terminaL 

special functions of the DASI 
n7: Fortran 

long integer and base-641 

program. 
Forlnln absolute value. 

value. 
abs: return inleJer 

dabli, cabs, zabs: Fortran 
/floor, ceiling, remainder, 

50Cket. accept: 
a socket. 

LP requests. 
of a file. touch: update 

utime: set file 
accessibility of a file. 

machine/ sputl, qed: 
phys: allow a process to 

ldfcn: common object file 
copy file systems for optimal 

/~~etutent, endutent, utmpname: 
acce!IS: determine 

enable or disable pr~ss 
acctcon2: connect-time 

aa:tprcl, acctprc2: process 
turnaa:t: shell procedures for 

/accton, acctwtmp: overview of 
accounting and miscellaneous 

dlskusg: generate disk 
acct: per-process 

search and print process 
acctmerJ: merge or add total 
mclock: return Fortran time 
summary from per-process 

wtmpfix: manipulate connect 
runaect: run daily 

process accounliDJ. 
file format. 

per-process acrounting/ 
process aecountina file(s). 
coMect-tlme accountina. 

aecountlng. aectcon I, 
acctwtmp: overview of/ 
overview of/ aectdisk, 

accounting files. 
aa:tdisk, ac::ctduq, 

accounliDJ. 
acctprcl, 

ac::ctdlsk, ac::clduq, ac::cton, 
sin, cos, lan, asin, 
intrinsic function. 

killall: kiD all 

300, 300~~: handle special 
300 and JOOs terminals. 
JOOs: handle special functions 
JOOs terminals. /speda.l 
)-byte integers and long! 
J-way differential file , • 
4014: pqinator for the 
4014 terminal. 4014: 
450: handle special functions 
450 terminaL 450: handle • 
n compiler. • 
a641, J64a: convert between 
abort: 1enerate an JOT fault. 
abort: terminate Fortran 
abs, labs, dllbs, cabs, nbs: 
abs: return inteaer absolute 
absolute value. • 
absolute value. abs, iabs, 
absolute value functions. 
accept a connection on a 
accept: accept a connection on 
accept, reject: allow/prevent • 
acce!lll and modification times 
access and modification times. 
access: determine 
access lona: inteser dllta in a 
access physical addresses. 
access routines. 
access time. dcopy: • 
~~ utmp file entry. 
accessibility of a file. 
accounting. acct: • • 
accountina:. aectconl, 
ac::counliDJ. 
aecountina;. /startup, 
accounting and mi~llaneous/ 
accounting commands. I of 
aecountin& dllta by user JD. 
accounting file format. 
accountin& file(s). aectoom: 
accountin&.files. • • 
accountina:. • • , 
aceounlilli records. /command 
ac::countina: records. fwtmp. 
accounting. 
acct: enable or disable 
aect: per-process ac::countinJ 
aectcms: command summary from 
acctoom: sear<:h and print 
acctconl, acctconl: • 
acctcon2: connect-time 
accldisk, aectd\ISI. aa:ton, 
acctdusg, accton, aectwtmp: 
acctmefl: mer1e or add total 
accton, acctwtmp: overview of/ 
aectprcl, acctprc2: process • 
aectprc2: proc:ess aceounlillJ .• 
acctwtmp: overview of/ • 
acos, atan, atan2:/ • 
ac:os, dacos: Fortran arccosine 
active proces.e~~. • 

- I -

300(1) 
300(1) 
300(1) 
300(1) 
13toi(JC) 
diffJ(l) 
4014(1) 
4014(1) 
450(1) 
450(1) 
mm 
a641(JC) 
abort<3C) 
abort<3F) 
abs(3F) 
abs(3C) 
abs(3C) 
abs(3F) 
Ooor(3M) 
accept(2N) 
accept(2N) 
accept(IM) 
touch(l) 
utime(2) 
access(2) 
sputl(JX) 
phys(2) 
ldfcn(4) 
dcopy(IM) 
setutOCl 
access(2) 
aect(2) 
acctoon(IM) 
acctprc(IM) 
acctsh(JM) 
acctOM) 
acetUM) 
dilikusaUMl 
aect(4) 
aectoom(l) 
acctmerg(IM) 
mclock(3F) 
acctcms(IM) 
fwtmp{]M) 
runacct(lM) 
aect(2) 
acct(4) 
acctcms(IM) 
acctcom(l) 
a<:ctcOnUMl 
uectoon(lM) 
aectOM) 
acctOM) 
aectmera(IM) 
acetUM) 
acctprc(IM) 
aectprc(IM) 
aectUMl 
trig(JM) 
acos<JF) 
killallOM) 



Permuted J,Jex 

8111: system activity araph. 
sal, sa2, sadc: system activity report package. 

sar: system activity reporter. 
current sees file editing activity. sact: print •• 

report procea data and system activity. /time a command; 
random, hopefully interestifll, adage. fortune: print a 
formattina/ mo9d: the OSDD adapter macro package for 

ac::ctmera: merge or add total accounting files. 
putenv: change or add value to environment. 

/inet_netof: Internet address manipulation routines. 
arp: Address Ref!llution Protocol. 

a procea to access physical addresses. pbys: allow 
sees files. admin: create and administer 

admin: create and adminillter sees filell. 
game. adventure: an exploration 

imaginary part of complex/ airnq:, dimaa: Fortran 
part intrinsic function. aint, dint: Fortran integer 
alarm: set a process's alarm clock. • •• 

clock. alarm: set a process's alarm 
delivermail. aliases: aliases file for 

aliases: aliaseli file for delivermail. 
earth. aliens: The alien invaden attack the 

attack the earth. aliens: The alien invaders 
change data segment sp:~ce allocation. brk, sbrlr.: •• 

realloc, calloc: main memory allocator. malloc, free, 
mallinfo: fast main memory allocator. fcalloe, maJ1opt.., 

physical addresses. phys: allow a process to acoess 
accept, reject: allow/prevent LP requesta. 

naturalloprithm/ log, aloJ, dlog, clo&: Fortran 
logarithm intrinsic/ log!O, alo1IO, dlogiO: Fortran common 
Information for bad block/ altblk: alternate block • 

for bad block/ altblk.: alternate block information 
Fortran/ max, muO, amaxO, maxi, amaxl, dmaxl: 

max, maxO, amaxO, maxi, amaxl, dmaxl: Fortran/ 
Fortran/ min, minO, aminO, mini, aminl, dmlnl: 

min, minO, aminO, mini, aminl, drninl: Fortran/ 
remainderins intrinsic/ mod, amod, dmod: Fortran •• 

rshift: Fortran bitwise/ and, or, xor, not, Jshifl, 
/locate source, binary, and/or manual for pr01ram. 

sort: sort and/or merge files. • • • 
terminal. worms: animate worma on a displll)' 

rain: snimated raindrops display. 
Fortran nearest intqer/ anini, dnint, nint, idnint: 

bed: convert to antique media. • • • • • 
link editor outpuL a.out: common assembler and 
filell. aouthdr.h • a.out header for common object 

editor output. a.outS.O: assembler and link 
common objoct files. aoulhdr.h • a.out beader for • 

introduction to commands and spplication programs. intTO: • 
maintensnce commands and application programa. /syStem 

maintainer for portable/ ar: archive and library 
formaL ar: common archive file 

maintainer. ar!i.O: archive and library 
format. arS.O; archive (library) Ale 

number: convert Arabic numerals to Enalisb. 
delivermail: deliver msil to lll"bitrary people. • ••• 

laquage. be: lll"bitrary-precision arithmetic 
acos, dacos: Fortran arccosine intrinsic function. 

maintainer. arS.O: archive and library ••• 
for portable archivea. ar: archive and library maintainer 

cplo: format or cpio archive. • • • •• 
ar: common archive file format. • • • • 

hesder of a member of an archive file. /the archive 
an archive/ ldllhread: read the archive header of a member of 

. 2. 

sacUG) 
sar(IM) 
!lll.r(i) 
sact(l) 
timex (I) 
fortune(6) 
mosd(S) 
aceuneraUM) 
pulellv(JC) 
inetON) 
up(SP} 
pbys(V 
admin(l) 
admin(l) 
adventure(6) 
airnag(lF) 
aintOF) 
alarm(2) 
alarm(2) 
aliasea(7N) 
allues(7N) 
aliens(6) 
aliens(6) 
brk(2) 
malloc(JC) 
mailoc{)X) 

-m 
ac::cepl(lM) 
loJ(lF) 
Jog10(3F) 
altblk.(4) 
a1tblk.(4) 
lllllllOFl 
max(lF) 
min(lF) 
min(lF) 
mod OF) 
boo! OF) 
wherei!J(I) 
sort (I) 
worms(6) 
rain{6) 
round(]F) 
bed(6) 
a.out(4) 
aouthdr(4) 
a.outS.0(4) 
aoutbdr(4) 
intTO(i) 
intTOOM) 
u(l) 
u(4) 
arS.O(I) 
arS.0(4) 
number(6) 
delivermsii(8N) 
bdt> 
ac::os(lF) 
uS.O(I) 
ar(l) 
c:pjo(4} 
u(4) 
ldahread(lX) 
ldahreadUX) 



ar5.0: 
tp: manipulate tape 

tar: tape file 
maintainer for pOrtable 

cpio: copy file 
asin, dasin: Fortran 

sun2, dalan2: Fortran 
atan, dalan: Fortran 

imaginary part of complex 
return Fortran command-line 

vara!JS: handle varillble 
formalled output of a varargs 
formaued output of a varargs 

command. xarp: construct 
getopt: get option letter from 

expr: evaluate 
echo: echo 

be: arbitrary-precision 
number facts. 

Protocol. 
expr: evaluate arsuments 

characters. asa: interpret 
control characters. 

ascii: map of 

~·· long integer and base-64 
number. atof: convert 

and/ clime, localtime, gmtime, 
tri&onometrlc/ sin, cos, lan, 

intrinsic function. 
help: 

output. a.out: common 
output. a.out5.0: 

as: common 
asS.O: 

assertion. 
assert: verify program 

setbuf, setvbuf: 
a later time. 

sin, cos, lan, asin, acos, 
arclanpmt intrinsic/ 
arclangent intrinsic{ 

cos, lan, asin, acos, atao, 
floating-point number. 

double-precision/ strtod, 
integer. strtol, atol, 

integer. strtol, 
aliens: The allen Invaders 

autorobots: Escape from the 
automatic robots. 

lav: print load 
processin& language. 

una:etc: push character 

back: the game of 
dally/weekly UNIX file system 

fine: fast incremenlal 
free: recover files from a 

block information for 
lproaram to set or update 

update bad block information. 

an:hive (library) file format. 
archive. • • 
archiver. • • • 
archives. /archive aod library 
archives in and out. 
arcsine intrinsic function. 
arclangent intrinsic function. 
arcungent intrinsic function. 
argumenL ldimag: Fortran 
argumenL getarg: 
argument list. 
argument list. /print 
argument list. /print 
argumentlist(s) and execute 
argument vector. 
arguments as an e:~~pression. 
ariUIDents. • • • 
arithmetic language. 
arithmetic: provide drill in 
arp: Address Resolution 
as an expression. • 
as: common assembler. 
asS.O: a!lllembler. 
ASA carriage control 
asa: Interpret ASA carriage 
ASCII character set. 
ascii: map of ASCII character 
ASCII strilll. /convert between 
ASCII string to floating-point 
asctime, tzset: convert date 
asin, acos, atan, atan2: 
asin, dasin: Fortran an:sine 
ask for help in using sees. 
assembler and link editor 
a!lllembler and link editor 
assembler. • • 
assembler. • • • 
assert: verify program 
assertion. • • • 
assil:n bulferina: to a stream. 
at, batch: execute commands at 
atan, atan2: trigonometric/ 
atan, datan: Fortran 
atan2, datan2: Fortran 
atan2: trigonometric/ sin, 
atof: convert ASCII strin& to 
atof: convert siring to . • 
atoi: convert string to • 
atol, atoi: convert slriniJ to 
attack the earth. 
automatic robots. 
autorobots: Escape from the 
average statistics. , ••• 
awk: pattern scannina: and 
back into input stream. 
back: the pme of backl;ammon. 
back&ammon. • 
backup. filesave, tapesave: 
backup. ••• 
backup tape. • • • 
bad block handlina;. /alternate 
bad block information. 
badblk: prosram to set or 
banner: make posters. 

Permuted lmlex 

arS.0(4) 
tp(i) 
tar( I) 
ar(l) 
cpio(l) 
asin(JFl 
ala.n2(3F) 
aun(JF) 
aimq(3F) 
gela.rs(3F) 
varargs(S) 
vprintf(JS) 
vprintf(JX) 
xargs(l) 
getopt(3C) 
e:~~pr(l) 
echo( I) 
bcO) 
arithmelic(6) 
arp(5P) 
expr(l) 
as( I) 
asS.O(l) 
asa(l) 
asa(l) 
ascii(5) 
ascii(S) 
a641(3C) 
atofOC) 
ctime(3C) 
lri&(JM) 
asin(JF) 
help(l) 
a.out(4) 
a.outS.0(4) 
as (I) 
asS.O(I) 
assert(JX) 
assert(JX) 
setbur(JS) 
at (I) 
lrii:(3M) 
atan(JF) 
atan2(3F) 
triJ(3M) 
atof(3C) 
strtod(JC) 
strtol(3C) 
strtoi(JC) 
allens(6) 
autorobots(6) 
autorobots(6) 
lav(l) 
awk(l) 
ungetc(JS) 
back(6) 
back(6) 
fllesave(IM) 
flnc(lM) 
frecOM) 
altblk(4) 
badblk(IM) 
badblk(IM) 
banner (I) 



Permuted Index 

banner7: print large banner on printer. • 
printer. banner7: print larae banner on 

hosts: host name data base. • • • • 
networks: network name data base. • • 

port. ttytypei data base of terminal types by 
protcx:ols: protocol name data base. 

services: service name data base. • • • 
terminal capability data base. termcap: • 
terminal capability data base. terminfo: 

between Ions integer and base-64 ASCII string. /convert 
(visual) display editor based on ex. !screen-oriented 

portions of path names. basename, dirname: deliver • 
later time. at, batch: execute commands at a 

arithmetic la~~&uaa:e. be: arbitrary-precision • 
bed: convert to antique media. 

system initialization/ brc, bcheckrc, rc, powerfail: • 
string operations. bcopy, bcmp, bzero, lfs: bit and byte 

and byte string operations. boopy, bcmp, bzero, lfs: bit • 
boopy: interactive block copy. 
bdiff: big diff. 

cb: C program beautifier. • • • 
jO, jl, jn, yO, y!, yn: Bessel functions. • • • 

bfs: big file scanner. 
whereis: locate source, binary, and/or manual for/ 

cpset: install object files in binary directories. 
strings in an object, or other binary file. /the printable • 

fread, !write: binary input/output. 
bsearch: binary search a sorted aable. 

tfind, tdelete, twaik: manqe binary search trees. tsean:h, 
bind: bind a name to a scx:ket. 

bind: bind a name to a socket. 
bcopy, bcmp, bzero,lfs: bit and byte strins/ • 

remove symbols and relocation bits. stripS,O: •• 
/set or reset the teletype bits to a sensible saate. 

/not, !shift, rahift: Fortran bitwise boolean functions. 
bj: the game of black jack. 

bj: the aame of black jack. • • • 
beopy: interactive block copy. • •• 

sum: print checksum and block count of a file. 
block information for bad block handling. /alternate 

program to set or update bad block information. badblk: 
block/ altblk: alternate block information for bad 
sync: update the super block. • • • • 

bit, blt512: block transfer data. • 
df: report number of free disk blocks. • • 

sum 7: sum and count blocks in a file. • • 
data. bit, blt512~ block transfer 

bit, blt512: block transfer data. 
netmaiier: deliver mail to B-NET. • •••••••• 

netmail: the B-NET network mail system. 
rshift: Fortran bitwise boolean functions. l111hift, 

boot: startup procedure•. 
system initialization lhellf brc, bcheckrc, rc, powerftil: 

s.-ce allocation. brk, sbrk: chanse data segment 
modest-sized programs. bs: a compiler/interpreter for 

sorted table. bsearch: bi1111ry .earch 11 • 
sldio: standard buffered input/output packqe. 

~~etbuf, setvbuf: assiJn bulferina 10 a stream. 
mknod: build special file. • • 

between host 1nd network byte order-. {convert values 
/bcmp, bzero, lfs: bil and byte string operations. 

swtb: swap bytes. • • • • • • 
string{ beopy, bcmp, bzero, lfs: bit 11nd byte 

<:<:: C compiler. • •• 

banner7Ul 
banner?( I) 
hosts(4N) 
networks(4N) 
ttytype(4) 
protocols(4N) 
services(4N) 
termcap(S) 
terminfo(4) 
a641(3C) 
vi(!) 
ba~~ename(l) 
at (I) 
bc(l) 
bcd(6) 
brc(lM) 
bstring(3N) 
bstring(3N) 
boopy(IM) 
bdiff(l) 
cb(l) 
besse1(3M) 
bfs(l) 
whereisOl 
cpsetOMl 
strings(!) 
fread(3S) 
bsearch(3C) 
tsean:hOCl 
bind(2Nl 
bind(2Nl 
bstring(3N) 
stripS.O(I) 
tset(i) 
booiUFl 
bj(6) 
bj(6) 
bcopy(IM) 
sum (I) 
altblk(4) 
badblkUM) 
altblk(4) 
sync (I) 
blt(lC) 
df(IM) 
sum7Ul 
blt(JC) 
blt(lC) 
netmailer(8N) 
netmail(8N) 
booi(3FJ 
boot(8) 
brc(IM) 
brk(2) 
bs(l) 
bsean:h(3C) 
stdio(3S) 
setbuf(3S) 
mkood(IM) 
byteorder(3N) 
bstrina(3Nl 
IIWllb(JC) 
bstrina(3Nl 
ccU) 



eeS.O: 
me6See: 

cllow: generate 
epp: the 
epp: the 

eb: 
lint: a 

nref: generate 
maintain a tags file for a 

etraee: 
xstr: extract strirq.s from 

mes!llllle file by mas!lllli!IJ 
value. abs., iab:s, dabs, 

de: desk 
tal: print 

eu: 
data returned by stat system 

malloc, free, realloc, 
fast/ malloc, free, realloc, 

intro: introduction to S)'lltem 
link and unlink system 

to an LP line printer. Jp, 
termcap: terminal 

terminfo: terminal 
eribbq;e: the 

pno;:h: file format for 
asa: interpret ASA 

files. 

func:lion. eos, dens., 

oommentary of an sees delta. 
eeiling, remainder,/ floor, 

/<:eil, fmod, fab:s: floor, 
intrinsic/ exp, dexp, 

delta: make a delta 
pipe: create an interprocess 

/dble, cmpb:, demplx, ic:har, 
stream. ungete: push 

and neqn. eqnc:har: speeial 
file. freq: report on 

user. euserid: aet 
/getehar, fgete, getw: get 

/putehar, fpute, putw: put 
ascii: map of ASCII 

interpret ASA carriqe eontrol 
_tolower, toascii: translate 

iscnlrl, isas(;ii: dasaify 
given/ sumdir: sum and count 

tr: translate 
lastlogin, monaiXI, nulladm,/ 

killer robots. 
directory. 

I dfsek: file system consistency 
checki!IJ procedure. 

constant-width text for/ cw, 
text for nroff or/ eqn, neqn, 

lint: a C program 
1rpck: pas.sword/group file 

C eompiler. 
C eompiler. 
C flowgraph. 
C language J)feprocessor. 
C language preprocessor. 
C program beautifier. 
e program checker. 
e pros:ram cros.s·reference. 
C pros:ram. ctqs: 
e pros:ram debuner. 
C pro1rams to imp1ement shared/ 
e source. /create an erro.r 
cabs, zabs: Fortran absolute 
cal: print calendar. 
calculator. • • 
calendar. 
calendar: reminder servic:e. 
call another UNIX system. 
call. stat: • • 
calloc: main memory allocator. 
calloc, mallopt, mallinfo: 
calls and error numbers. 
calls. link, unlink: exercise 
caneel: send/canc:el requests 
capability da~a~ base. 
capability data base. 
card rpme cribbqe. 
card images. , • • 
carriage eontrol characters. 
cat: concatenate and print 
cb: e pros:ram beautifier. 
cc: C compiler. • 
cc5.0: C compiler. 
ccos: Fortran cosine intrinsic: 
cd: change working directory. 
cdc: chaiiJe the delta 
<:eil, fmod, fabs: floor, 
ceiling, remainder, absolute/ 
cexp: Fortran exponential 
cllow: generate C Dowgraph. 
(change) to an sees file. 
channel. • • • • 
char: explicit Fortran type/ 
character back into input 
character definitions for eqn 
character frequeiK:ies in a 
character login name of the 
character or word from a/ 
character or word on a stream. 
eharacter set. 
characters. asa: • 
characters. I toupper, 
characters. /i$prinl, iS(Iraph, 
characters in the files in the 
characters. • • • 
charsefee, ckpaa:t, dodisk, 
chase: Try to escape the 
chdir: change working 
check and interaetive repair. 
cbeckall: faster file system 
checkcw: prepare •• 
cbeekeq: format mathematical 
checker. 
checkers. pwck, 
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Permuted Index 

ecS.O(l) 
mc68cc(l) 
cllow(l) 
epp(l) 
epp5.0(1) 
cb(l) 
lint(!) 
cxref(l) 
ctags(l) 
ctraceOJ 
utr(l) 
mkstr(l) 
absOFl 
cal(]) 
dc(l) 
ct~!Ol 
calendar( I) 
cu(IC) 
stat(5) 
mallocOe) 
mallocOXJ 
intro(2) 
link OM) 
lp(l) 
termCBp(5) 
terminfo(4) 
cribbage(6) 
pnch(4) 
asa(]) 
Cllt(]) 
cb(l) 
cc(l) 
cc5.0(1) 
cos(JF) 
cd(l) 
cdc(]) 
DoorOMl 
Door (3M) 
expO F) 
cllow(l) 
delta(]) 
pipe(2) 
ftype(JFJ 
ungetdJSl 
eqnchar(S) 
freq(]) 
cuserid(3S) 
~~:tc(3S) 
putc(3S) 
ascii(5) 
asa(l) 
eonvOCl 
ctype{3C) 
sumdir(l) 
tr(l) 
acctsh<IM) 
chase(6) 
chdir(2) 
fsekOMl 
checkaii(IM) 
cw(l) 
eqn{l) 
lint (I) 
pwck(IM) 



Permuted l11dex 

checkall: faster file system 
copy file systems with label 
systems processed by fsck. 

formatted with the/ mm, osdd, 
file. sum: print 

vchk: version 
system nodename. 

chown, 
times: get process and 

terminate. wait: wait for 
terminate. waill: wait for 

of 111 file. 
group. 

for a command. 
monaa:t, nulladm,/ char1efee, 

isgraph, iscntrl, isascii: 
uuclean: uucp spool directory 

clri: 
clear: 

status/ ferror, feof, 
(command interpreter) with 
alarm: set a process's alarm 

cron: 

logarithm/ los. alq, dlos, 
ldclose, ldaclose: 

close: 
descriptor. 

fclose. musn: 
/telldir, seekdir, rewinddir, 

/real, float, snst. dble, 
line-feeds. 

comb: 
common to two sorted files. 

nice: run a 
change root directory for a 

env: set environment for 
uux: UNIX-to-UNIX system 

system: issue a shell 
only). nohup: run a 

C-like synttut. csh: a shell 
setopt: parse 

/shell, the stllndllrd/restricted 
returnins a stream to a remote 

and system/ timex: time a 
return stream to a remote 

per-process/ aa:tcms: 
system: issue a shell 

test: condition evaluation 
time: time a 

arsument list(s) and e;~~ecute 
setarg: return Fortran 

and miscellaneous accountiD& 
intro: introduction to 

/to system maintenance 
at, batch: execute 

install: install 

che<:kins procedure. 
checking. volcopy, labelit: 
checklist list of file •• 
checkmm: print/check documents 
checksum and block count of a 
checkup. • • • • • 
c~~&nod: chanse current UNIX 
ch&rp: change owner or sroup. 
child process times. • 
child process to stop or 
child process to stop or 
chmod: ciw~Je mode. 
chmod: change mode of file. 
chown: change owner and group 
chown, ch:grp: chan~e owner or 
chroot: cha.nge root directory. 
chroot: change root directory 
ckpacct, dodisk, lastlosin. • 
classify characters. /isprint, 
clean-up. • • • 
clear: clear terminal screen. 
clear i-node. • 
clear terminal screen. 
clearerr, fileno: stream 
C-like synta1l. C!lh: a shell 
clock. • • • • • 
clock daemon • • 
clock: report CPU time used. 
clog: Fortran natural 
dose a common object file. 
close a file descriptor. 
close: close a file 
dose or flush a stream. 
closodir: fle;~~ible leqth/ 
dri: clear i-node. 
cmp: compare two flies.. 
cmplx, dcmplll, ichar, char:/ 
col: filter reverse • • • • 
comb: combine sees deltas. 
combine sees deltas. 
comm: select or re.iec:tlines 
command at low priority. 
command. chroot: 
command execution. 
command execution. 
command from Fortran. 
command immune to han&UIB (sh 
(command interpreted with • • • 
command options. • • • 
command prosrammmg Janauqe. 
command. /routines for 
command: report process data 
command. rexec: 
command summary from 
command. 
command. 
command. 
command. JlllfJS: oom;truct 
command-line arsument. 
commands. /of aa:ountinc 
commands and application/ 
commands and application/ 
commands at a later time. 
commands. • •• 

. 6. 

checkaii(IM) 
volcopy{IM) 
cbecklis1(4) 
mm(l) 
sum()) 
vchkHMJ 
chsnOdOM) 
cbown(l) 
times(2) 
wait(2) 
wait3(2N) 
chmod(i) 
chmod(l) 
chown(2) 
chown(l) 
chroot(2) 
chroot(IM) 
acctshUM) 
ctype(JC) 
uudean(IM) 
dear(!) 
driUMJ 
dear(l) 
ferror(3S) 
csh(l) 
alarm(2) 
cronUM) 
clock(JC) 
qUFJ 
kk:loseUX) 
dose(2) 
dose(2l 
fclolie(3S) 
directory()X) 
clriOM) 
cmp(l) 
f"type(JF) 
coJ(I) 
comb (I) 
combO) 
comm(l) 
nice(!) 
clJrootUM) 
env(l) 
uuxOC) 
systemUF) 
nohup(l) 
csh(l) 
getopt(l) 
sh(l) 
n:md()N) 
timex( I) 
rexec(JN) 
acctcmsUM) 
S)':Stem(3S) 
test (I) 
time(!) 
ll8fJS(I) 
cetaTJUF) 
acetUM) 
intro(l) 
iotroOM) 
ad)) 
instaiiUM) 



cdc: change the delta commentary of an sees delta. 
ar: common archive file format. 

common assembler and link 
common assembler. 

editor output. a.out: 

~' 
loa\0, aloa\0, dloa\0: Fortrsn 

routines. ldfcn: 
ldopen, ldaopen: open a 

/line number entries of a 
ldclose, ldaclose: close a 
read the file header of a 
entriell of a section of a 

the optional file header of a 
/entries of a section of a 

/section header of a 
an indexed/ named section ofa 

of a symbol table entry of a 
symbol table entry of a 

seek to the symbol table of a 
line number entries in a 

nm: print name list of 
reloeation information for a 
scnhdr: section header for a 

table format. syms: 
aouthdr.h- a.out header for 

filehdr: lile header for 
ld: link editor for 

size: print section slzes of 
comm: select or reject lines 

ipcs: report inter-process 
ftok: standard interprocess 

socket: cteate an endpoint for 
diff: differential file 

cmp: 
sees file. sccsditr: 

lge, Jgt, lie, lit: string 
dilfl: 3-way differential file 

dircmp: directory 
expression. reacmp, regex: 
rqexp: r!lllular expression 

rtiCffip: regular expression 
term: fol'lTIIIt of 

=C 
ccS.O: c 

n7: Fortran 77 
mc68cc: e 

tic: terminfo 
yacc: yet another 

modest-sized proarams. bs: a 
erf, erfc: error function and 

Fortran imaginary part of 
corW, dconjg: Fortran 

pack, peat, unpack: 
table entry of a/ ldtbindex: 

cat: 
test: 

uvar: returns system-specific 
parameters. ifconfl1: 

config: 
system. Ipadmin: 

conjugate intrinsic function. 
conja:, dconjg: Fortran complex 

fwtrnp, wtmpfix: manipulate 
on a socket. 

common logarithm incrinsic/ 
common object file access . 
common object file for/ •. 
common object file function. 
common object file. 
common object file. ldfhread: 
common object tile. /number 
common object file. /seek to 
common object file. 
common object file. 
common object file. /seek to 
common object file. /the index 
common object file. /indexed 
common object file. ldtbseek: 
common object file. linenum: 
common object file. 
common object file. reloc: 
common object file. 
common object file symbol 
common object flies. 
common object flies. 
common object files. 
common object files. 
common to two sorted flies. 
communication facilities/ 
communication package. 
communication. 
comparator. • .. , , , 
compare two Illes. 
compare two versions of an 
comparislon intrinsic/ 
comparison. 
comparison. • ...••• 
compile and execute a reaular 
compile and match routines. 
compile .••••. 
compiled term file .. 
compiler. 
compiler. 
compiler. 
compiler. 
compiler. 
compiler-compiler. 
compiler/interpreter for 
complementary error function. 
complex argument. /dimag: • 
complex conjugate intrinsic/ • 
compress and expand flies. 
compute the index of a symbol 
concatenate and print files. 
condition evaluation command. 
conflg: configure system. 
conflauration information .• 
conflaure network interface 
configure system. 
configure the LP spooling • 
conjg, dconjg: Fortran complex 
cof\iugate intri1111ic function. 
connect aa:ountiq records. . 
connect: initiate a connection 

. 1. 

Permuted Index 

cdc(]) 
ar(4) 
a.out(4) 
as(l) 
loglO(lF) 
klfcn(4) 
ldopen<JX) 
ldlread<JX) 
ldclose(lX) 
klfhread(lX) 
ldlseek0X) 
klohseek(lX) 
ldrseck(lX) 
ldshread(3X) 
ldsseek(lX) 
ldtbindex(lX) 
ldtbread(lX) 
ldtbseek{3X) 
linenum(4) 
nm(l) 
reloc(4) 
smhdr{4) 
syms(4) 
aoulhdr(4) 
filehdr(4) 
Jd(l) 
size (I) 
commO) 
ipcs{l) 
stdipc(JC) 
socket{2N) 
ditf(l) 
cmp{l) 
sccsdiff(\) 
stremp{3F) 
dilf3(1) 
dircmp(l) 
regcmp{3X) 
regexp(S) 
reacmp{l) 
term(4) 
cc(l) 
ccS.O{I) 
mm 
mc68cc{l) 
tic(IM) 
yacc(l) 
bs(l) 
erf(3M) 
aimag(lF) 
conjJ(lF) 
PIICk(l) 
ldtblndex(lX) 
cat(!) 
test (I) 
oonftaUM) 
uvar(2) 
lfconflg(8N) 
config(IM) 
Ipadmin OM) 
con,ia(JF) 
col\ii<JF) 
fwtmp{IM) 
oonneci(2N) 



Permuted buJex 

getpeername: get name of connected peer. 
an out-going terminal line connection. dial: establish 

accept: accept a connection on a socket. 
connect: initiate a connection on a socket. 

down part of a full-dupln connection. shutdown: shut 
listen: listen for connections on a socket. 

acctconl, acctcon2: connect-time accountiq. 
fsclt, dfsck: file system consistency check and/ 

math: math functions and constants. • • 
cw, ch~kcw: prepare constant-width text for troff. 

mkfslb: construct a file sySttrtl. 
mkfs: construct a file system. 

e~~:~ute command. xaras: construct araument list(s) and 
nroff/troff, tbl, and eqn constructs. deroff: remove 

Is: li!Jt contents of directory. 
csplit: contellt split. • 

asa: Interpret ASA carriage control characters. 
ioctl: control device. 

fcntl: file control. 
!nit, telinit: process control initialization. 

m98CU: message control operations. 
~~emctl: semaphore control operations. 

shmcll: shared memory control operations. 
fcntl: file control options. 

tcp: Internet Transmission Control Protocol. 
uucp status inquiry and job control. uustat: 

vc: version controL • 
interface. tty: controllinaterminal 

conv: object file converter. 
terminals. term: conventional names for 

char: ellplicit Fortran type conversion. /dcmplll, ichar, 
units: conversion proaram. 

dd: convert and copy a file. 
Enalish. number: convert Arabic numerals to 

OoatiDJ-point number. atof: convert ASCIJ string to • 
intqers and/ J:Hol, ltoiJ: convert betwc=en )-byte 

and base-64 ASCII/ a641, 164a: convert between lona integer 
/amtlme, asctime, tzset: convert date and time to/ 
and VAX-Ilf7goJ fscv: convert Illes between M68000 

to string. ~vt, fcvt, acvt: convert Doating-point number 
scan!, fscanf, sscanf: convert formatted input. 

strtod, atof: convert string. to/ 
strtol, atol, atoi: convert string. to inteaer. 

bed: convert to antique media. 
htonl, htons, ntohl, ntohs: convert values between host/ 

conv; ob,il=ct file converter. 
dd: convert and copy a file. , • • 

boopy: interactive block copy. • • 
cpio: copy file archives in and out. 

access time. dcopy: copy file systems for optimal 
checkiOJ. volcopy, Jobelil: copy file syste-ms with label 

cp, In, mv: copy, link or move Illes. 
rep: remote file copy. • • • • 

UNIX system to UNIX system copy. uucp, uulog, uuname: 
UNIX-to-UNIX system file copy. uuto, uupick: public 

file. core: format of core imaae 
core: format of core image file. 

mem, kmem: core memory. • • 
cosine intrinsic function. cos, dcos, ccos: Fortran 

atan2: triaonometric/ sin, cos, tan, asin, acos, atan, 
hyperbolic cosine intrinsic/ cosh, dcosh: Fortran 

functions. sinh, cosh, tanh: hyperbolic 
cos, dcos, coos: Fortran cosine intrinsic function. 

/doosh: Foriran hyperbolic cosine intrinsic function . 

. 8. 

getpeername(2Nl 
diai(JC) 
acceptUN) 
conne(;\(2N) 
shutdownt2Nl 
listen(2N) 
acctconOMJ 
fsckOMl 
math(.5) 
cw(l) 
mkfslbOMJ 
mkfsOMl 
urp(l) 
derolf(J) 
Is (I) 
csplitOJ 
asaOl 
ioct1(2) 
fcnll(2) 
initOMl 
msact1(2) 
semct1(2) 
shmctl(2) 
fcnti(S) 
tcp(.5Pl 
uustat{IC) 
vc(l) 
uy(7) 
oonv(U 
term(.5) 
ftype(JF) 
units(!) 
dd(l) 
number(6) 
atof(JC) 
IJtoi(JC) 
a641(3C) 
ctime(3C) 
fscvOMJ 
ecvt(3C) 
scanf(JS) 
strtod(3C) 
strtoi(JC) 
bcd(6) 
byteorderONl 
convOJ 
ddUl 
bcopyOM) 
cpio(l) 
dcopyOMl 
volcopyOM) 
cp(l) 
rcp(INJ 
uucp( I C) 
uutoOCl 
core(4) 
core(4) 
mem(7) 
oosOFl 
trig(3M) 
oosh(JFJ 
sinh(JM) 
cosO F) 
cosh OF) 



sum7: sum and. count blocks in a file. • 
in the aiven/ sumd.ir: sum and. oount characters in the files 
sum: print checksum and. block count of a file. • 

we: word. count. • • 
files. cp, In, mv: copy,link or move 

cpio: format of cpio archive. • •• 
and. out. cpio: copy file archives in 

cpio: format of cpio archive. 
preprocessor. cpp: the C laDJuaae , •• 
preprocessor. cpp: the C laDJUIJC •• 

binary directories. cpset: install object files in 
clock: report CPU time used. 

craps: the game or craps. • • • • • 
craps: the pme of craps. 

system crashes. crash: what to d.o when the 
what to d.o when the system crashes. crash: • 

rewrite an ellistiDJ one. creat: create a new file or 
file. tmpnam, tempnam: create a name for a temporary 

an ellistiDJ one. creat: create a new file or rewrite 
fork: create a new process. • 

tmpfile,: create a tempOrary file. 
communication. socket: create an endpoint for 

by massa&iDJ C source. mkstr: create an enor messqe file 
channel. pipe: create an inte!process 

fileli. ad.min: create and. administer sees 
umask: set and. set ftle creation mask. 

cribbage: the card. game cribbage. • • 
cribbage. cribba~t: the e&rd. game 

cron: clock daemon. 
crontab: user crontab file. • • 

crontab: user crontab file. 
cxref: ~tnerate C program cross-reference. 

optimization package. curses: CRT screen 1\a.nd.ling and. 
more: file perll$81 filter for crt viewing. 

crypt: encode/ deood.e. 
zenerate DES encryption. crypt, setkey, encrypt: 

interpreter) with C·likef csh: a shell (command. 
function. sin, d.sin, csin: Fortran sine intrinsic 

csplit: contellt split. 
intrinsic/ sqrt, d.sqrt, csqrt: Fortran square root 

terminal. ct: spawn getty to a remote 
for a C program. ctags: maintain a tags file 

terminal. ctermid.: aenerate fi.lename for 
asetime, ttset: C<Jnvert date! clime, localtime, gmtime, •• 

ctrace: C program d.ebllJIIer. 
cu: call another UNIX srstem. 

ttt, cubic: tic-tac-toe. • • 
~tllset unique identifier of current host. /sethostkl: 

sethostname: getfset name of current host. gethostname, 
set or print icientifler of current bost system. hostid.: 

hostname: set or print name of current host system. 
activity. Sllct: print current sees file editing 

cbinod.: chanae current UNlX system nodename. 
uname: print name of current UNIX system. 

uname: set name of current UNIX system. 
whoaml: print effective current user id. 

slot in the utmp file of the current Wliet. /find. the 
~ttcwd.: get palhname of current workiDJ directory. 

and. optimization packase. curses: CRT screen handling 
spline: interpolate smooth curve. • 

name of the user. cusericl: set character login 
of each line of a file. cut: cut out se1ected. fields 

each line of a file. cut: cut out selected fields of 
constant-width text fort cw, cbeckew: prepare 

. 9. 

i+rmuted Index 

sum7(1) 
sumd.ir(i) 
sum (I) 
wc(l) 
cp(l) 
cpio(4) 
cpio(l) 
cpio(4) 
cpp(l) 
cpp5.0(1) 
cpSet(IM) 
clock(JC) 
craps(6) 
craps(6) 
crash(8) 
crash(8) 
creat(2) 
tmpnam(JS) 
creat(2) 
fork(2) 
tmpfile(3S) 
socket(2N) 
mkstr(l) 
plpe(2) 
ad.min(l) 
umask(2) 
cribbqe(6) 
cribbase(6) 
cron(IM) 
crontab(l) 
crontab(l) 
cxref(l) 
curses(JX) 
more( I) 
crypt (I) 
crypt(JC) 
csh(l) 
sin(JF) 
cspJit(l) 
sqrt(3F) 
ct(IC) 
ctap(l) 
ctermid.(JS) 
ctime(JCJ 
ctraceOJ 
cu(IC) 
ttt(6) 
sethostici(2N) 
sethostname(2NJ 
hostid.ON) 
hostname(IN) 
sact(i) 
chlnod.UMJ 
uname(l) 
uname(2) 
whoami(l) 
ttyslot(3C) 
getcwd.(JC) 
curses(] X) 
spline(lG) 
cuserid.(3S) 
cut(!) 
cut(]) 
cw(l) 



l't'rmlllt'J JnJt•x 

cross-reference. cxref: generate C program 
absolute value. abs., iab:s, dabs, Qlb:s, zabs: Fortran 

intrinsic function. acos, daws: Fortran ai'CCOiiine 
cron: clock daemon. 

errdemon: error-loggiq daemon. 
terminate the error-loggiq daemon. errstop: 

routed: network roy.tiq daemon. 
runacct: run daily accountiq. 

backup. filesave, tapesave: daily/weekly UNIX file system 
Protocol server. 1\pd: DARPA Internet File Transfer 

lelnetd: DARPA TELNET protocol server. 
Protocol server. tl'tpd: DARPA Trivial File Transfer 

/handle special functions of DASI 300 and 300!1 terminals. 
special functions of the DASI 450 terminal. /handle 
intrinsic function. asin, dasin: Fortran arcsine •• 

/time a command; report process data and system activity. 
hosts: host name data base. . ••.••• 

networks: network name data base. . ••. , •• 
port. ttytype: data base of terminal lypes by 

protocols: protocol name data base. 
services: service name data base. 

termQip: terminal capability data base. 
terminfo: terminal capability data base. 

bit, blt512: block transfer data. 
aenerate disk accountiq data by user ID. diskq: 

/qetl: access long integer data in a machine independent/ 
pluck: lock process, text, or data in memory. . •••• 

prof: display profile data. . . • ••.•••.• 
call. stat: data returned by stat system • 

brk, sbrk: chan&e data segment space allocation. 
types: primitive system data types. • • , 

join: relational database operator. 
tput: query terminfo database. 

udp: Internet User Datqram Protocol. 
intrinsic function. alan, datan: Fortran arctan&enl 

intrinsic function. atan2, datan2: Fortran an;taqent 
/asctime, tzset: wnvert date and time to strinJ;. , 

date: print and set the date. , , , • , , ••• 
date: print end set the date. 

/idiot, real, float, sngl, dble, cmplx, dcrnplx, icharj 
de: desk calculator. • • • • 

/float, sngl, dble, cmplx, dcmplx, icbar, char: explicit/ 
corijupte intrinsic/ conjs. doonja: Fortran complex 

optimal access time. dcopy: cow file systems roc 
intrinsic function. cos, dcos, ccos: Fortran cosine • 
cosine intrinsic/ cosh, dcosh: Fortran hype£bolic • 

dd: convert and copy a file. 
dilference intriru;lc/ dim, ddim, idim: positive 

ctrace: e pr011ram debugger. 
fsdb: file system debUJ8er. 

sdb: symbolic debuuer. 
sysdef: system definition. 

eqnchilr: special character definitions for eqn llld neqn. 
people. delivermail: deliver mail to arbitrary 

netmailer: deliver mail to 8-NET. 
names. basename, dirname: deliver portions of .. th 

file. tail: deliver the last .. rl of a 
aliaseS: aliases file for delivermail. • .••• 

arbitrary people. delivermail: deliver mail to 
delta commentary of an sees delta. cdc: -chance the . . • 

file. delta: make a delta (chaqel to an sees 
delta. cdc: chanse the delta commentary or an sees 

rmdel: remove a delta from an sees file. • 
to an sees file. delta: make a delta !chancel 
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CJU'd'{l) 
absi3Fl 
acosUF} 
cronHMl 
errdemon(IM) 
ertStop(IM} 
routed liN) 
nmaa:t(IM) 
filesave(IM) 
f\pd{8Nl 
telnctd(8N) 
tftpd{8N) 
300(1) 
450(1) 
asinUF) 
timex H) 
hostsi4N} 
netWOJ'ks(4N} 
ltytype(4) 
protocols{4N} 
serviccs(4N) 
temK:ap(S) 
tenninfo(4} 
bh{JC) 
diskuscUMl 
:spud{JX) 
pjock(2) 
proffl) 
stat IS) 
brlt(2) 
type:S(S) 
join (I) 
tput(l) 
udp(SP) 
atani3FI 
aWl2UFl 
ctime(JC) 
date(l) 
date(l) 
ftypei3F) 
ddt) 
ftype(]F) 
oon,i&UF) 
dcopyllM) 
cosUF) 
oosh{JF) 
tldUl 
dim(]F) 
ctnu:e(l) 
fsdb(IM) 
sdbUl 
sysdef(IM} 
cqncbar(S) 
delivermaii(IN) 
netmaileri8Nl 
basenamc(l) 
WI (I) 
aliases(1N) 
delivermaii(IN) 
cdc(l) 
delta (I) 
alc(l) 
rmdel(l) 
delta (I} 



comb: combine sees dellas. 
meag: permit or deny messages. • 

tbl, and eqn coDlltructs. d.erofl': remove nroffflroff, 
setkey, encrypt: 1enerate DES encryption. aypt, 

close: close a file descriptor. • • • 
dupl: duplicate a descriptor .•• 

dup: duplicate a descriptor. • • • 
setdtablesize: get des(:riptor table size. 

de: deslu:aleullltor. 
file. access: determine aoo:ssibility of a 

file: determine file lype. • • 
errors in the specified device. !on/off the extended 

master: master device information lable. 
ioctl: control 

devnm: 

exponential intrinsic/ exp, 
biockll. 

check and interactive/ fsck, 
terminal line connection. 

ratfor: rational Fortran 
bdilf: big 

comparator. 
dilfdir: 

comparison. 

dim, ddlm, idim: positive 
sdilf: side-by-side 

dilfmk: mark 
dilf: 

diffl: 3-way 
between files. 

difference intrinsic/ 
of complex "'IUment. aimaa., 

intrinsic function. aint. 

install object files in binary 
dilfdir: dilf 

dir: format of 
rm, rmdir: remove Illes or 

in the files in the Jiven 
cd: chanse workins 

chdir: chanse working 
chroot: change root 
uuclean: uucp spool 

dircmp: 
unlink: remove 

chroot: change root 
!make a lost+ found 

pathname of current workins 
Is: list contents of 

mkdir: make a 
mvdir: move a 

pwd: workinj 
fclosedir: Dexible lenath 

ordinary file. mknod: make a 
path names. basename. 

printers. enable, 
acct: enable or 

dis: 
type, modes, speed, and line 

10. diskuq:: 1enerate 

device. • •• 
device name. • 
devnm: device name. 
dexp, cexp: Fortran 
df: report number of free disk 
dfsck: file system consistency 
dial: establish an out-going 
dialect. • •• 
dlft' •••••••••• 
dill': differential file ••• 
diff directories. . . • • • 
difl'3: 3-wtl)' differential file 
difl'dir: dill' directories. • 
difference intrillllicl 
difference proaram .••• 
difl'erenees betwCen files. 
differential file comparator. 
dlfferential file comparison. 
difl'mk: mark differeru:es 
dim, ddim, idim: positive • 
dima1: Fortran imaginary part 
dint: Fortran inte&er part • 
dir: format of directories. • 
dircrnp: directory comparison. 
directories. cpset: 
directories. • • • 
directories. ••• 
directories. • • • 
directories. /count characters 
directory. 
directory. • 
directory. • • 
directory clean-up. 
directory comparison. 
directory entry. 
directory for a c:ommand. 
directory for fsck. 
directory. ptcwd: 1et 
directory. 
directory. 
directory. • • 
directory name. 
directory operations. 
directory, or a .special or 
dirname: deliver portions of 
dis: disassembler. 
disable: enableld\Sable LP 
disable protess aeOounting. 
disassembler. • • • 
discipline. /set terminal • 
disk accountina data by user 
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comb (I) 
mesa(!) 
derolf(l) 
crypt(JC) 
close(2) 
dup2(JN) 
dup(J) 
leldtablesiu(JN) 
dc(l) 
access(2) 
file (I) 
exterr(l) 
master(4) 
ioctl(2) 
devnm(IM) 
devnmOMl 
exp(3F) 
df(JM) 
fsck(JM) 
diai(JC) 
ratforUl 
bdilf(l) 
dilf(l) 
dilfdlr(i) 
diffJ(l) 
dilfdir(l) 
dim(JF) 
sdilf(l) 
dilfmk(l) 
diff(l) 
diffJ(I) 
diffmk(l) 
dim(JF) 
aimag(3F) 
aint(JF) 
dlr(4) 
dlrcrnp(l) 
cpset(IM) 
diffdlr(l) 
dlr(4) 
rm(I) 
sumdir(i) 
cd(l) 
cbdir(2) 
chroot(2) 
uucleaJI(IM) 
dircrnp(l) 
unlink(2) 
chroot(IM) 
mklost+fnd(IM) 
ptcwd(3C) 
Is()) 
mkdlr(l) 
mvdirOM) 
pwd(I) 
directory(JX) 
mknod(2) 
basename(l) 
dls(l) 
enable(!) 
aa:t(2) 
dis(l) 
ptty(IM) 
dlskq(IM) 



Permuled Index 

df; report number of free 
diskformat: format a 
disktune: tune floppy 

du: summarize 

seUiiq time parameters. 
acrountiDI data by user ID. 
mount, umount: mount and 

vi: scteen·oriented (visual) 
prof: 

rain: animated raindrops 
worms: animate worms on a 

hypot: Euclidean 
/kona48: aenerate uniformly 

loprithm/ lOJ, alot~, 
lot~arithm/ loalO, aloaiO, 

max, maxO, amaxO, maxi, amaxl, 
min, minO, aminO, mini, aminl, 

intrinsie/ mod, amod, 
nearest intq:er/ anini, 

mm, osdd, checkmm: printlche~k 
macro pacltaae for formatting 
macro packaae for formauing 

slides. mmt, mvt: typeset 
nulladm,/ charaefee, ckpacd, 

whodo: who is 
intrinsic function. dprod: 

/atof: convefl string to 
/Motorola S-re~:ords from 
product intrinsic function. 

nrand48, mrand48, jrand48,/ 
Jr8.ph: 

arithmetic: provide 
pty: pseudo terminal 

sxt: pseudo-device 
transfer-of-sign/ sign, isi&n, 

intrinsic function. sin, 
intrinsic function. sinh, 

root intrinsic/ sqrt, 
intrinsie function. tan, 

tangent intrinsic/ tanh, 

an object file. 
extract error rooords from 

od; octal 
object file. dump: 

dup2: 
dup: 

The alien invaders attack the 
echo: 

floatiq-point number to/ 

proaram. end, etext, 

"· sact: print current sees file 
/(vbual) display 

ed, red: text 
e~t, edit: teKt 
files. ld: link 

ldS.O: link 
common assembler and link 

disk blocks. 
disk. 
disk settling time parameters. 
disk usage. • 
diskformat: format a disk. 
disktune: tune Ooppy disk 
diskusg; senerate disk 
dismount file system. 
display editor based on ex. 
display profile data. 
display. 
display terminal. 
dislllnce function. 
dislributed pseudo-random/ 
dlog, clog: Fortran natural 
dloalO: Fortran common 
dmaxl: Fortran muimum-value/ 
dminl: Fortran minimum-value/ 
dmod: Fortran remaindering 
dnint, nint, idnint: Fortran 
documents formatted with the/ 
documeniS.. mm: the MM 
documents.. /the OSDD adapter 
documents., view graphs, and 
dodisk, lasllo&in, monacct, 
doina what. • • 
double precision product 
double-precision number. 
downloading into a file. • 
dprod; double precision 
drand48, erand48, lrand48, 
draw a araph. 
drill in number facts. 
driver. 
driver. 
dsi&n: Fortran 
dsin, csin: Fortran sine 
dslnh: Fortran hyperbolic sine 
dsqrt, csqrt: Fortran square 
dtan: Fortran langent • 
dtanh: Fortran hyperbolic 
du: summarize disk usage. 
dump: dump selected parts of 
dump. errdead: 
dump. • • • • 
dump selected parts of an 
dup: duplicate a descriptor. 
dup2: dupliolte a descriptor. 
duplicate a descriptor. 
duplicate a descriptor. 
earth. aliens: 
echo arguments. 
echo; echo arauments. 
ecvt, fcvt, 1cvt: convert 
ed, red: teli.t editor. 
edata: last locations In 
edit: text editor. 
editin& actiYity. 
editor based on ex. 
editor. • • 
editor. • 
editor for common obje(:t 
editor. • • 
editor OUIPUL a.out; 
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dfCIM) 
diskformat( I M) 
disktuneUM) 
du(l) 
diskformat(IM) 
disktune(lM) 
diskuSaHM) 
mount( 1M) 
vi (I) 
prof(l) 
rain(6) 
worms(6) 
hypot(JM) 
drand48(3CJ 
loaOFJ 
logiO(JFJ 
max(JF) 
min(lF) 
mod()F) 
round()f) 
mmOJ 
mm(5) 
mosd(S) 
mmt(l) 
acdshHMl 
whodo(IM) 
dpmd(lF) 
strtod(JC) 
rcvhe~t(\l 
dprod(3F) 
drand480C) 
sraphOGJ 
arithmetic(6) 
pty(Sl 
sxt(7) 
sil!;nOFJ 
sinO F) 
sinh(JF) 
sqrt(3F) 
tan()F) 
tanh OF) 
du(l) 
dump( I) 
errdeadOM) 
od(l) 
dump(!) 
dup(l) 
dup2(3N) 
dup2(3N) 
dup(3) 
aliens(6) 
~M:bo(l) 
echo(!) 
ecvt(lC) 
ed(l) 
end(3Cl 
u(l) 
sact{l) 
vi (I) 
ed(l) 
ex (I) 
ld(l) 
ldS.O(i) 
a.out(4) 

--



a.outS.O: assembler and link editor output. 
sed: stream editor. 

whoami: print effective current user id. 
setreaid: set rl:aland effective voup ID. • , 

/user, real group, and effective aroup IDs. 
setreuid: set real and effective user ID's. • , 

and/ /getegid: get real user, effective user, real stoup. 
La111uaae. efl: Extended Fortran .. 

!split: split n1. ratfor, or cO files .• , •.•... 
for a pattern. arcp, ea;rep, fl!'ep: search a flte 

insque, remque: insert/remove element from a queue. 
enable/disable LP printers. enable, disable: 

accountiq. aoct: enable or disable process 
enable, disable: enable/disable LP printers. 

crypt: encode/decode. 
encryption. crypt, setkey, encrypt: generate DES 

setkey, encrypt: acnerate DES encryption. crypt, 
makekey: generate encryption key. 

locations in prosram. end, ctcxt, cdata: last , 
lae1Jrald, get&rnam, setgrent, cndJrent, fgetarent: obtain/ 

/acthostbyname, sethostent, cndhostent: a;et network host/ 
/getnetbynamc, setnetent, cndnetent: get network entry. 

socket: create an endpoint for communication. 
/getprotobyname, setprotoent, endprotoent: get protocol/ 

l&etpwuid, aetpwnam, setpwent, endpwent, fgetpwent: act/ .. 
/aetservbyname, setservent, endservent: get ~~Crvice entry. 
utmpl /pututline, setutent, endutent, utmpname: access 
convert Arabic numerals to E1111ish. number: 

nlist: aet entries from name list. 
file. linenum: Une number entries in a common object 

man: print entries in thili manual. 
man: macros for formattiq entries in this manual. 

file/ /manipulate line number entries of a common object 
/ldnlseek: seek to line number entries of a section of a/ 

/ldnrseek: seek to relocation entries of a section of a/ 
utmp, wtmp: utmp and wtmp entry formats. 

/faet&rent: oblllin &roup file entry from a group file. 
endhostent: get network host entry. /sethostent, 

cndnctent: act network entry. /setnetent, 
cndprotoent: aet protocol entry. /setprotocnt, 

fptpwent: pi J)llssword file entry. /setpwcnt, endpwent, 
endservent: &et service entry. /setservent, .• , , 

utmpname: IIQ;:Css utmp file entry. /setutent, endutent, 
/the index of a symbol table entry of a common object file. 

/read an indexed symbol table entry of 11 common object file. 
putpwenc write password file entry ...•...••. 

unlink: remove directory entry ...•...• , , , 
command execution. env: set environment for 

environ: user environment. 
profile: settina up an environment at login time. 

environ: user environment. . ••..• 
execution. env: set environment for command 

getenv: return value for environment name. 
printcnv: print out the environment. 

putenv: change or add value to environment. 
aetenv: return Fortran environment variable. 

character definitions for eqn and neqn. /special 
remove nrolf/troff, tbl, and eqn constructs. dcrolf: 
mathematical text for nroff/ eqn, neqn, checkeq: format 

definitions for eqn and ncqn. eqncbar: special character 
mrand48, jrand48,/ dran048, erand48, lrand48, nrand48, 

complementary error function. erf, erfc: error function and 
complementary error/ e:rf, erfc: error function and , , 

from dump. errdead: eKtract error records 
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Permuted Index 

a.out5.0(4) 
sed (I) 
whoami(l) 
setreJid(2) 
aetuid(2) 
setreuid(2) 
letuid(2) 
eO (I) 
fSplit(l) 
grep(l) 
insque(3N) 
enable{l) 
ac«(2) 
enable (I) 
crypt{]) 
cryptUCl 
cryptUCl 
makekey(IJ 
end(3Cl 
aet1rent(3C) 
aethostentUNl 
aetnetent<JN) 
socket(2Nl 
getprotoent(3Nl 
getpwent(3C) 
getservent(JN) 
aetutOC) 
number(6) 
nlist(3Cl 
linenum(4) 
man (I) 
man(5) 
ldlread(3X) 
kllseek(3X) 
ldrseck{JX) 
utmp(4) 
aeiJrent(lC) 
getbostent{3Nl 
aetnetentONl 
getprotoentUNl 
getpwent(3C) 
getscrvent{JN) 
aetut(3C) 
ldtbindeli.UXl 
ldtbread{JX) 
putpwentOCl 
unlink(2) 
env(l) 
cnviron(5) 
proftle(4) 
environ(5) 
env(l) 
sctenv(3Cl 
printenv (I) 
putenv(3C) 
aetenv<JF) 
eqnchar(5) 
deroff(l) 
eqn(l) 
eqncbar(5) 
drand48(3C) 
erf(3MJ 
erf(3M) 
errdead(IM) 



Permuted Index 

daemon. 
format. 

syStem error I perror, 
interface. 

complementary/ erf, erfc: 
function and complementary 

massa&ing C/ mkstr: create an 
!IYS_errlist, sys_nerr: !IY&Iem 

to !IYSiem ClllJS and 
errdead: e:~~tract 

matherr: 
errlile: 

errdemon: 
errstop: terminate the 

error: 
process a report of logged 
/turn on/off the e:~~tended 

hashcheck: find spelling 
Josged errors. 

error-logging daemon. 
robots. autorobots: 

robots: 
chase: Try to 

terminal line/ dial: 
setmnt: 

in program. end, 
hypot: 

expression. expr: 
test: condition 

display editor based on 
reading or/ locking: provide 

execlp, e:~~ecvp: execute a/ 
execvp: execute/ execl, e:~~ecv, 

execl, execv, execle, execve, 
execve, execlp, execvp: 

regcmp, regex: compile and 
construct argument list(s) and 

time. at, batch: 
set environment for command 

sleep: suspend 
sleep: su.spend 

monitor: prepare 
rexecd: remote 

profil: 
UNIX-to-UNIX system command 

execvp: execute a/ execl, 
execute/ exec!, execv, execle, 

/execv, execle, execve, execlp, 
Sf stem calls. link, unlink: 

a new file or rewrite an 
process. 

exit, 
exponential intrinsic/ 

exponential, logarithm,/ 
peat, unpack: compress and 
cmplx, dcmplx, ichar, char: 

adventure: an 
exp, dexp, cexp: Fortran 

exp, log, logiO, pow, sqrt: 
expression. 

routines. regexp: regular 
regcmp: regular 

e:~~pr: evaluate arguments as an 

errdemon: error-loui,. • 
errfile: error-log file 
errno, sys enlist, syS nerr: 
error: errOr-toping -;. 
error function and 
error function. /erfc: error 
error messqe file by 
error messages. /errno, • 
error numbers. /introduction 
error rerords from dump. 
error-handling function. 
error-log file formal 
error-logginc daemon. 
error-logging daemon. 
error-loggifll interface. 
errors. errpt: 
errors in the SpeCified/ 
errors. /ha~~:hmake, spellin, 
errpt: process a report of 
errstop: terminate the • 
Eseape from the automatic 
Escape from the robots. 
escape the killer robotli. • 
establish an out-goi,. 
establish mount table. 
etext. edata: last locations 
Euclidean distance function. 
evaluate arguments a.s an 
evaluation command. • 
ex, edit: teJtt editor. 
ex. /screen-oriented (visual) 
exclusive file rq:ions for 
exec!, execv, execle, execve. 
execle, execve, exedp, 
execlp, execvp: execute a/ 
execute a file. /execle., 
execute a regular expression. 
execute command. xargs: 
execute commands at a later 
execution. env: 
execution for an intervaL 
execution for interval. 
execution pmfile .•• 
execution server. 
execution time profile. 
execution. uux: 
execv, execle, execve, exe<:lp, 
execve, execlp. execvp: 
execvp: execute a file. 
exercise link and unlink 
existing one. creal: create 
exit, exit: terminate •• 
_eKit:-terminate process. 
exp, dexp., cexp: Fortran 
exp, log,logiO, pow. IIQrt: 
expand file$. pack, • 
explicit Fortran type/ /dble. 
exploration game. 
exponential intrinsic/ • 
exponential, logarithm, power,/ 
expr: evaluate arguments a.s an 
expression .;:ompile and match 
expression compile. 
expression. 
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errdemon(IM) 
errftle(4) 
perrorUC) 
error(7) 
erf()M) 
erf()M) 
mkstr{l) 
perror(JC) 
intro(2) 
errdeadUM) 
matht:rrUMl 
errflle(4) 
errdemon(IM) 
errstop(IM) 
error(7) 
errpt(IM) 
exterr(l) 
spell(!) 
errpt(IM) 
errstOp( I M) 
autorobots(6) 
robots(6) 
chase(6) 
diaiUCl 
setmnt(IM) 
end(JC) 
hypotiJM) 
expr(l) 
test(!) 
ex( I) 
viOl 
locking(2) 
exec(2) 
exec(2) 
exec(2) 
exe<:(2) 
regcmp()X) 
xarp(l) 
at(]) 
envU) 
sleep (I) 
sleep(JC) 
monitor(JC) 
rexecd(8N) 
proJU(2) 
uux(IC) 
exec(2) 
exec(2) 
exec(2) 
link(IM) 
creat(2) 
exitf2) 
exit(2) 
exp(JF) 
exp(JM) 
pack(!) 
ftype(JF) 
adventure(6) 
exp(JF) 
exp(JM) 
expr(l) 
regexp(S) 
regcmp(l) 
expr(l) 



compile and execute a rcr;ular expression. rqcmp. reaex: 
exterr: turn on/off the extended errors in the/ 

efl: Extended Fortran Language. 
greek: araphics for the extended TIY-J7type-box. 

extended errors in the/ exterr: turn on/off the 
dump. errdead: extract error records from 

proarams to implement/ xstr: extract strings from e 
n1: Fortran 77 compiler. 

fsplit: split n1. ratfor, or efl files. 
remainder,/ Door, ceil, fmod, fabs: Door, ceiling, •• 

factor: factor a number. • • 
factor: factor a number. 

true, false: provide truth values. 
data in a machine independent fashion. /access long inteaer 

fine: fast incremental backup. 
/calloc, mallopt, mallinfo: fast main memory allocator. 

procedure. checkall: faster file system checkina 
aborl: aenerate an lOT fault. • • • • • • 

a stream. fcl011e, ftlush: close or flush 
fcntl: file controL ••• 
fcntl: file control options. 

Doating-point number/ ecvt, fcvt, gcvt: convert 
!open, £reopen, fdopen: open a stream. 

status inquiries. ferror, feof, clearerr, fileno: stream 
fileno: stream status/ ferror, feof, elearerr, 

statistics for a file system. ff: liltlt file names and 
stream. !close. ffiush: close or Dush a 

bcopy, bcmp, bzero, ffs: bit and byte string/ • 
word from a/ p:tc, aetchar, fsetc, aetw: IJCI character or 

/ptr;rnam, setgrent, endarent, fsetarenc obtain aroup file/ 
/ptpwnam, setpwent, endpwent, fptpwent: set passWord file/ 

stream. sets, fpts: p:t a string from a • 
pattern. grep, q:rep, fsrep: search s file for a • 

times. utime: set file aa:ess and modification 
ldfcn: common object file aa:ess routines. 

determine aa:essibllity of a file. access: • • 
tar: tape file an:biver .••• , •• 

cpio: copy file archives in and out. 
mkstr: create an error messqe file by massaains e source. 

pwck, grpck: passwordlaroup file checkers. 
chmod: change mode of file. 

chanse owner and group of a file. cbown: 
diff: differential file comparator. 

difi"J: J-way differential file comparison. 
fcntl: fik: control. 
fcntl: file control options. 

conv: object file converter. 
rep: remote file copy. 

public UNIX·to·UNIX system file copy. uuto, uupick: 
core: format or core imqe file. , •••..••• 

umask: set and aet file creation mask. 
crontab: user crontab file. • • • •• 

fields of each line of a file. cut: cut out selected 
dd: convert and copy a file. , , . • . • • 

a delta (change) to an sees file. delta: make • 
close: close a file descriptor. , • , , 

file: determine file type. 
selected parts of an object file. dump: dump 

sact: print current sees file editing activity. 
/fptr;renc obtain group file entry from a aroup file. 
faetpwent: get password file enuy. /endpwent, 
utmpname: access utmp file entry. /endutent, 

putpwent: write password file entry. • ••• 
execJp, execvp: execute a file. /execv, execle, execve, 
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reacmpUXl 
exterrO) 
efi(l) 
areek<Sl 
exterrU) 
errdead(IM) 
xstr(l) 
mm 
fsplit(l) 
Door(JM) 
factorm 
factor(!) 
true(!) 
sput1(3X) 
finc(IM) 
mallocOX) 
checkall(lM) 
abort(JC) 
felose(JS) 
fcnt1(2) 
fcntl(S) 
ecvt(JC) 
fopen(JS) 
ferror(JS) 
ferror(3S) 
tr(IM) 
fcbse(3S) 
bstrina<JN) 
ptc(JS) 
aetarent(3e) 
ptpwent(Je) 
aets<3S> 
arep(l) 
utime(2) 
ldfcn(4) 
access(2) 
tar(!) 
epio(l) 
mkstr(l) 
pwck(IM) 
chmod(2) 
chown(2) 
diff(l) 
diffJ(l) 
fcnt1(2) 
fcntl(S) 
conv(l) 
rcp(IN) 
uutoUel 
core(4) 
umask(2) 
crontab(l) 
cut(!) 
dd(l) 
delta(!) 
close(2) 
file()) 
dump(!) 
SIICt(l) 
aetsrent(JC) 
aetpwent(Je) 
setut(JC) 
putpwent(Je) 
exec(2) 



Permuted Index 

c;tap: maintain a tap IUe for a e prOJI"am. 
Jrep, qrep, farep: ~~e~~rch a file for a pattern. . • 

aliases: aliases file for delivermail. • • 
klaopen: open a common object file for reading. ldopen, 

acct: per-process accounting file format. 
ar: common archive file format. • , , , • 

arS.O: an:hive {libral')') file format. • , , , • 
errfile: error·los file format. • •••.• 

prn:h: file format for eard images. 
intro: introduction to file formats. . •...•. 

on character frequencies in a file. freq: report ...•. 
take: takes a file from a remote machine. 

entries of a common object file function. /line number 
set: set a ven~ion of an sees file. • • • . •••• , , , 
aroup file entry from a aroup file. /faetarenc obtain 

group: group file. , • • , , , • , , , , , 
files. filebdr: file header for common object 

file. ldfhread: read the file header of a common object 
ldohseek: seek to the optional file header of a common object/ 

split: split a file into pieces. . • • . , • . 
issue: issue identification file. • . • • • • • • •••• 

of a member of an archive file. /read the archive header 
dose a common object file. ldclose, ldaclose: ..• 

file header of a common object file. ldfhread: read the 
symbol name for object file. klaetname: retrieve , 

a section of a common object file. /line number entries of 
ftle header of a common object file. /seek to the optional • 

a section of a common object file. /relocation entries of . 
header of a common object file. /indexed/named section 
section of a common object file. /to an indexed/named • 

table entry of a common object file. /the index of s symbol • 
table entry of a common object file. /read an indexed symbol 

table of a common object file. /seek to the symbol 
entries in a common object file. linenum: line number 

link: link to a file. . . . • •..••.• 
mknod: build special file. . . . • ....• , • 

or a special or ordinal')' file. /make a directory, , • 
a file system. ff: list file names and statistics for 

chaJIIe the format of a te:~~t file. newform: .• 
name list of common object file. nm: print ....•. 

null: the null file. . . . . • . . . • • . 
/find the slot in the utmp file of the current user. 

put: puts a file onto a remote machine. 
/IdentifY processes usina a file or file structure. 

one. creat: create a new file or rewrite an e:~~istina 
pesswd: password file. . . . , , •• , , , 

or subsequent lines of one file. /lines of several files 
viewii!J. more: file perusal filter for crt 

sofi·copy terminals. pg: file perusal filter for .. 
/rewind, Rell: reposition a file pointer in a stream. . 

!seek: move read/write file pointer. . .•... 
prs: printan sees file. . . • • . . . . . . 

from downloading into a file. /Motorola S-records 
read: read from file. . . • • . . . , , , 

readv: read from file. . . . • , , , . , , 
kx:king: provide e:~~clusive file resions for reading or/ 

for a common object file. /relocation information 
remove a delta from an sees file. rmdel: 

bfs: big file S(:anner. 
two versions of an sees file. sccsdiff: compare 
sccsfile: format of sees file. . . . • ••• 

header for a common object file. S(:nhdr: section 
sizeS.O: sill of Ill. Mject file. • .• 

stat, fstat: aet file status . 
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ctap(l) 
arep(l) 
aliases(7N) 
ldopen(JXl 
acct(4) 
ar{4) 
arS.0(4) 
errfile{4) 
pnth{4) 
intro(4) 
freq(l) 
takeUe) 
ldlreadOX) 
set(!) 
setgrentOCl 
sroup{4) 
filehdr{4) 
klfhreadOX) 
ldohseek<JX) 
split(!) 
issue(4) 
ldahread(3X) 
ldclose{JX) 
ldfhreadOXl 
ldgetname{JX) 
ldlseek(JX) 
ldohseek{JX) 
ldrseekOXl 
ldshread{JX) 
ldsseekOXl 
ldtbindex<JXl 
ldtbrea.d(JX) 
ldthseek{JX) 
linenum(4) 
link{2) 
mknodUMl 
mknod(2) 
lf{IM) 
newform(l) 
nm(l) 
null(7) 
ttyslot{Jel 
putUel 
fuser(IM) 
creat{2) 
passwd{4) 
paste(!) 
more{!) 
Pl(l) 
fseek(JS) 
lseek{2) 
prs{l) 
rcvhexOl 
read(2) 
readv(JN) 
locking(2) 
reloc{4) 
rmdel{l) 
bfs{l) 
sccsdiff{l) 
scc:sfile(4) 
S(:nhdr{4) 
sizeS.O{I) 
stat{2) 



in an object, or other binary 
information from an object 

processes using a file or 
checksum and bloc:k wunt of a 

sum and count blocks in a 
syms: common object 

tapesave: daily/weekly UNIX 
procedure. checkall: faster 

and interactive/ fsck, dfsck: 
fsdb: 

names and statistics for a 
volume. 

mkfslb: construct a 
mkfs: construct a 

umount: mount and dismount 
mount: mount a 

Wltat: get 
mnttab: mounted 

umount: unmount a 
aa:ess time. dcopy: copy 

fsck. checklist: Jist of 
volcopy, labelit: copy 

deliver tbe last part of a 
term: formet of wmpiled term 

unpfile: create a temporary 
create a name for a temporary 

and modification times of a 

'"" ftpd.: DARPA Internet 
tftpd: DARPA Trivial 

ftw: walk a 
file: determine 

undo a previous get of an sees 
report repeated lines in a 

val: validate sees 
write: write on a 

writev: write on a 
umask: set 

common obje:i:t flies. 
ctermid: generate 

mktemp: make a unique 
ferror, feof, clearerr, 

and print process accounting 
merrp or add total accounti.nJ 

create and administer sees 
a.out beader for wmmon object 

VAX-111780/ fscv: convert 
updater: update 
updater: update 

cat: concatenate and print 
cmp: wmpa.re two 

lines oommon to two sorted 
cp, In, mv: copy, link or move 

merk differences between 
file header for common object 

find: find 
free:: recover 

format spec:llicatlon in text 
split n1, ralfor, or eO 
he~t: nan.slates object 

cpset: i11$tall object 
and count characters in the 

intra: introduction to special 
link editor for common object 

file. /the prinlable strinas 
file. /symbol and line number 
file structure. /identify • 
file. sum: print •• 
file. sum7: •• 
file symbol table format. 
file system backup. fllesave, 
file system chec:kina 
file system oonsilltency check 
file system debugger. • • 
file system. rr: list file 
file system: format of system 
file system. 
file system. 
file system. mount, 
file system. 
file system statistics. 
file system table. • 
file system. 
file systems for optimal 
file systems processed by 
file systems with lllbeU 
file. tail: •• 
file.. • • 
file .• , , • • • • • 
file. tmpnam, tempnam: 
file. touch: update access 
file transfer proaram. 
File Transfer Protocol server. 
File Transfer Protocol server. 
file tree. • • 
file type. 
file. unaet: 
file. uniq: 
file. • •• 
file. • • 
file .••• 
file-creation mode mask. 
fllehdr: file header for 
filename for terminal. 
filename. • 
fileno: stream status/ 
file(s). acctcom: search 
files. acctmerg: • 
files. admin: • • • 
files. aouthdr.h • •• 
flies between M68000 and 
files between two machines. 
files between 1wo machines. 
files. • • • • • • 
flies. • • • • 
Iiles. comm: select or reject 
files. • 
files. dilfmk: • 
files. fllebdr: • 
Jiles. • • 
files from a backup tape. 
files. (spec: • • 
files. fsplit: • • 
files. • •• 
files in binary directories. 
files in the aivenl /sum .... 
files. ld: 
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striJIIs{l) 
strip (I) 
fuser(IM) 
sum (I) 
sum7(1) 
syms(4) 
filesaveOMl 
checkaiiUMJ 
fsck(IM) 
fsdbOMJ 
ff(IM) 
fs(4) 
mkfslb(IM) 
mkfs(IM) 
mount(IM) 
mount(l) 
ustadl) 
mnuab(4) 
umount(l) 
dcopy(IM) 
chec:klist(4) 
volcopy(IM) 
tail( I) 
term(4) 
tmpftJe(JSl 
tmpnam(3S) 
touch(!) 
ftp(JN) 
ftpd(8N) 
tftpd(8Nl 
ftw(JCl 
file (I) 
unpt(l) 
uniq(l) 
val (I) 
write(3) 
writev(3N) 
umask(l) 
fllehdr(4) 
ctermidOSl 
mktemp(3Cl 
ferror(3S) 
acctcom(l) 
acctmeraUMJ 
adminUl 
aouthdr(4) 
fscv(IM) 
updater(l) 
updater(IM) 
cat (I) 
cmp(l) 
comm(l) 
cp(l) 
dilfmk(l) 
filehdr(4) 
find( I) 
frec(IM) 
fspec:(4) 
fsplit(i) 
hex (I) 
cpset(IM) 
sumdirU) 
intro(7) 
ld(l) 



Permllll!d l11dex 

lock!: record locking on 
rm, rmdir: remove 

/merge same lines of several 
unpack: compress and expand 

pr: print 
section sizes of common object 

sort: sort and/ or merge 
reports version number of 

what: identify sees 
daily/weekly UNIX file system/ 

more: file perusal 
terminals. pg: file perusal 

greek: select terminal 
nl: line numbering 

col: 
tplot: graphics 

find: 

hyphen: 
ttyname, isatty: 

object library. !order: 
object library. lorder5.0: 

hashmake., spellin, hashcheck: 
an object, or other/ strings: 
of the current user. ttyslot: 

6sh: play "Go 

tee: pipe 
/seekdir, rewinddir, closedir: 

int, ifix, idint, real, 
atof: convert ASCII string to 

ecvt, fcvt, gevt: convert 
I modf: manipulate parts of 
floor, ceiling, remainder ,I 

floor, ceil, fmod, fsbs: 
parameters. di.sktun,e: tune 

cllow: Jenerate C 
fclose, mush: close or 

remainder,/ floor. ceil, 
stream. 

diskformat: 
per-process accounting file 

ar: common archive file 
arS.O: archive (library) file 

errfile: error-log file 
pnch: file 

nroff or/ eqn, neqn, checkeq: 
newform: chana:e the 

inode: 
term: 
core: 
cpio: 

dlr: 
secsiUe: 

file system: 
files.. fspec:: 

object file symbol table 
· troff. tbl: 

nrotr: 
inlro: introduction to file 

wimp: utmp and wtmp entry 
SCIInf, fscanf, sscanf: convert 

files. 
flies or directories. • 
flies or subsequent lines of/ 
flies. paek, peat, 
files. • 
files. size: print .... 
files. version: .... 
filesave, tapesave: 
filter for crt viewing. 
filter for soft-copy • 
filter. • • • • 
filter. • •• 
filter reverse line-feeds. 
filters. • • • 
ftrn:: fast incremental backup. 
find files. • • 
find: find files. • • • • 
find hyphenated words. •• 
lind name of a terminal. 
find ordering relation for an 
find orderina relation for an 
find spellins errors. speU, 
lind the printable strinp in 
find the slot in the utmp file 
Fish". • • • •• 
fish: play "Go Fish" .• 
fitting. • •• 
flexible lensth directory/ 
float, sngl, dble, cmplx,/ 
floating-point number. 
floatina:-point number to/ 
floating-point numbers. • 
floor, ceil, fmod, fabs: 
floor, ceiling, remainder,/ 
floppy disk settling time • 
flowgraph. • ••• 
flush a stream. . .••• 
fmod, fabs: floor, ceiUnJ, 
fopen, freopen, fdopeo: opea a 
fork: create a new process. 
format a disk. 
format. IICCI: 
format. 
format. • 
format. 
format for card imqes. 
format mathematical text for 
format of a text file. 
format of an inode. • 
format of compiled term file .. 
format of core imaiC file. 
format of cpio archive. • 
format of directories. • • • 
format of sees file. 
format of system volume. • 
format specification in text 
format. syms: common 
formal tables for nrotr or 
formal text. 
formats. • • 
formats. utmp, 
formatted input. 
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lockr<3C) 
rmm 
pasteU) 
pack(!) 
pr(l) 
size (I) 
sort(l) 
version (I) 
what (I) 
fllesaveUMJ 
lt'lore(l) 
PI (I) 
greek (I) 
ol(l) 
col(l) 
tplotUGJ 
flnc(lM) 
find(]) 
find(]) 
hypben(l) 
ttyname(lC) 
Jorder(l) 
lorderS.O(l) 
spell (I) 
strinp(l) 
llyslot(lC) 
llsh(6) 
l!.sh(6) 
teem 
dlrectory(lX) 
flype(JF) 
atof(JC) 
ecvt(JC) 
frexpUCJ 
ftoor(JM) 
ftoor(JM) 
di.sktune(IM) 
cllow(l) 
fclose{JS) 
DoorUM) 
fopea(JS) 
rork(2) 
diskformat(IM) 
aa:t(-4) 
ar(4) 
srS.0(4) 
errfile(4) 
pnch(-4) 
eqo(l) 
newform(]) 
inode(-4) 
~erm(-4) 
core(4) 
cpio(4) 
d.ir(4) 
scesfile(4) 
rs(4) 
f~qJ~~C(-4) 
syms{4) 
tbl(l) 
nroff(l) 
intro(-4) 
utmp(-4) 
xanf(JS) 
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/vfprintf, vsprintf: print formatted output of a varargsf . 
/vfprintf, vsprintf: print formatted output of a varargs/ • 

fprintf, sprintf: print formatted output. printf, 
/checkmm: print/check documents formatted with the MM macros. 

mptK: the macro packa1e for formattins a permuted index. 
mm: the MM macro packase for formatlin& doeume~~l!l. 

OSDD adapter macro pa.ckase for formattill(l documents. /the 
manual. man: macros for formatliiJI entries in this 

n7: Fortran 77 compiler. 
obs, iab5, dabs, cabs, zabs: Forlran abS<Ihtte value. , .• 

system/ sisnal: specify Fortran action on receipt of a 
function. acos, dacos: Fortran ara:osine intrinsic • 
function. asin, dasin: Fortran arcsine intrinsic , • 

function. atan2, datan2: Fortran arcungent intrinsic 
function. atan, datan: Fortran arctangent intrinsic 

or, xor, not, !shift, rshift: Fortran biiWise boolean! and, 
cetarJ: return Fortran command-line ara:ument. 

log!O, &10(110, dlogiO: Fortran common logarithm/ 
intrinsic/ conjg, dconjg; Fortran complex conjlJIIIte 

function. cos, dcos, ccos: Fortran cosine intrinsic , • 
ratfor: rational Fortran dialect. • , , , • 
getenv: return Fortran environment variable. 

function. exp, dexp, cexp: Fortran exponential intrinllic 
intrinsic/ cosh, dcosh: Fortran hyperbolic cosine . 
intrinsicl sinh, dslnh: Fortran hyperbolic sine • , 
intrinsic/ tanh, dtanh: Fortran hyperbolic ta111ent 

complex/ aimag, dima1: Fortran Imaginary part of , 
function. aint, dint: Fortran intepr part intrinsic 

eft: Extended Fortran Lan&uage. 
amaxO, maxi, amaxl, dmaxl: Fortran maximum-value/ fmaxO, 

aminO, mini, aminl, dminl: Fortran minimum-value/ IminO, 
log, alog, dlo&, clog: Fortran natural logarithm/ 

anint, dnint, nint, idnint: Fortran nearest inteaer/ 
abort: terminate Fortran pror;ram .•••• 

functions. mod, amod, dmod: Fortran remainderlng intrinsic 
function. sin, dsin, csin: Fortran sine intrinsic ..• 

function. sqrt, dsqrt, csqrt: Fortran square root intrinsic 
ten: return lenath of Fortran string. 

index: return location of Fortran substrina. 
issue a shell command from Fortran. system: 

function. tan, dtan: Fortran tangent intrinsic 
mclock: return Fortran time accounti111. 

intrinsic/ sian, isig.n, dsi&n: Fortran transfer-of-sian , 
/dcmplx, ichar, char: explicit Fortran type conversion. 

irand, srand, rand: Fortran uniform random-number/ 
hopefully interestina, adage. fortune: print a random, 

formatted output. printf, fprintf, sprintf: print 
word on a/ putc, putchar, fPillC, putw: put character or 

stream. puts, fputs: put a strina on a 
input/output. fre&d, fwrite: binary 
backup tape. free: recover files from a 

df: report number of free disk blo<:ks. 
memory alhx:ator. malloc., free, realloe, calloc: main 

mallopl, mallinfo:f malloc, free, realloc., calloc, . , , 
stream. fopen, freopen, fdopen: open a • 

frequencies in a file. freq: report on character 
freq: report on character frequencies in a file. 

parts of Doating-pointf frexp, ktexp, modf: manipulate 
free: recover files from a backup tape. 

obtain &roup file entry from a group file. /fp~grent: 
remque: insert/remove element from a queue. insque, 

take: takes a file from a remote machine. 
reevmsg; receive a message from a socket. /reevfrom. 

sendm51: send a messa&e from a socket. SClld, sendto, 
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vprintf(3S) 
vprintf(3X) 
printf(3S) 
mm(l) 
mptll(5) 
mm(5) 
mosd(5) 
man<s) 
mm 
abs<3F) 
si&na!(3F) 
acos<3F) 
asln(3F) 
atan2(3F) 
atan(lF) 
bool(lF) 
Jetara:(lF) 
lo&I0(3F) 
cordi OF) 
c:os(3Fl 
ratror(l) 
setenv(lF) 
exp(3F) 
cosh(3F) 
sinh(3F) 
tanhC3Fl 
aimal(lF) 
aind3F) 
efl(l) 
max(3F) 
min(3F) 
log(3F) 
round(3F) 
abort OF) 
mod(lF) 
sin<3F) 
sqrt(3F) 
len(lF) 
index(3F) 
system(lF) 
tan(3F) 
mcloclr.(3F) 
siin(3F) 
ftype(3F) 
rand(lF) 
rortune(6) 
printf(3S) 
puk:(3S) 
puts(3S) 
fread(3S) 
frcc(IM) 
df(IM) 
maUoc(3C) 
maUoc(3X) 
fopen(3S) 
freq(l) 
frcq(l) 
frexp(3C) 
rrec(IM) 
&ellrent(3C) 
in~~~&~eONJ 
take(lC) 
recv(lN) 
SCJld(lN) 



Permuted Index 

getw: aet character or word 
gets, faets: set a string 

and line number information 
rmdel: remove a delta 

1etopt: get option leiter 
shared/ xstr: extract stringS 

/translates Motorola S-records 
errdead: extract error records 

read: read 
readv: read 

system: issue a shell command 
ncheck: generate names 

nlist: get entries 
aa:k:ms: command summary 

autorobots: E!ll:llpe 
robots: E!ll:llpe 

1etpw: aet name 
formatted input. sca.nf, 

of file systems processed by 
consistency check and/ 

a lost+found directory for 
M6BOOO and VAX-111780/ 

repoSition a file pointer in/ 
text files. 

efl files. 

'"" pointer in a/ fseek, rewind, 
communication packaae. 

Transfer Protocol server. 

shuldown: shut down part of a 
Fortran ara:osine intrinsic 

Fortran integer part intrinsic 
error/ erf, erfc: error 

Fortran arcsine intrinsic 
Fortran arctanpnt intrinsic 
Fortran arctanpnt intrinsic 
compl.:x.corouaate inuinsk: 

COOll: Fortran cosine intrinsic 
hyp~~rbolic cosine intrinsil; 
precision product intrinsic 
and complementary error 

Fortran exponential intrinsic 
pmma: log gamma 

hypot: Euclidean distance 
of a oommon object llle 

oommon logarithm intrinsic 
natural logarithm intrinsic 

matherr: error-handling 
prof. pro1i.lc within a 

transfer-of-sign intrinllic 
Qlin: Fortran sine intrinsic 

hyperbolic sine intrinsk: 
Fortran square root intrinsk: 

Fortran tanaent illtrinsil; 
hyperbolic tangent intrinsic 

math: math 
jO, jl, jn, yO, yl, yn: Bessel 

Fortran bitwise boolean 
positive difference intrinsic 

loprithm, power, square root 
remainder, absolute value 

from a stream. Jrgetc, 
from a stream. • 
from an object file. /symbol 
from an sees file. 
from argument vector. 
from C programs to implement 
from downloading into a file. 
from dump. 
from file. 
from file. 
from Fortran. 
from i-numbers. 
from name list. 
from per-process accounting/ 
from the automatic robots. 
from the robots. 
from UID. • 
fscanf, sscanf: convert 
f!ICk. checklist: list 
f!ICk, df!ICk: file system 
f!ICk. mklost+found: make 
fscv: oonvert files between 
fsdb: file system debuuer. 
fseek, rewind, ftell: •• , . 
fspec: format specification in 
fsplit: split n1, ratfor, or • 
fstat: aet file status. • 
ftell: reposition a file 
ftok: standard interprocess 
ftp: file trallllfer program. 
ftpd: DARPA Internet File 
ftw: walk a file tree. 
full-duplex connection. 
function. acos. dacos: 
function. aint, dint: 
function and complementary 
funclion. a!iin, dasin: 
function. atanl, datan2: • 
function. atan, datan: 
function. /dconjg: Fortran 
function. cos. doos, 
funclion. /dc011h: Fortran 
function. dprod: double 
function. /error function 
function. exp, dexp, cexp: 
function. • • • • 
function. • • • • 
function. /line number entries 
function. /dloaiO: Fortran 
function. /dlog, clog: Fortran 
function. • • 
function. • 
function. /daipt: Fortran 
function. sin, dsin, • 
function. /dsinh: Fortran 
function. sqrt, dsqrt, csqrt: 
function. tan, dtan: • • 
function. /dtanh: Fortran 
functions and constants. 
functions. • • • • . 
functions. /Jsbift. rshift: 
functions. dim, ddim, idim: 
functions. /sqrt: exponential, 
functions. /Door, ceiling, 
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getdlS) 
gets(JS) 
strip(!) 
rmdel(l) 
&etopt(Je) 
xstr{l) 
rcvhex(l) 
errdead(IM) 
read(2) 
readv(JN) 
system(JF) 
flcheck(IM) 
nlist(JC) 
acctcms(IM) 
autorobots(6) 
robots(6) 
&etpw(3C) 
sca.nf(JS) 
checklist(4) 
f~~Ck(lM) 
mklost+fnd(IM) 
rscvOM) 
fsdb{IM) 
fseek(JS) 
fsped4) 
fsplit(l) 
stat{2) 
fseek(JS) 
stdipc(3e) 
ftp(IN) 
ftpd(8N) 
ftw(JC) 
shutdown(2N) 
acosOF) 
aintOF) 
erf(JM) 
asin(JF) 
atan2(3F) 
atan(JF) 
con,ig(JF) 
cos(JF) 
COllh(3F) 
dprod(3F) 
erf(JM) 
exp(JF) 
pmma(3M) 
hypot(3M) 
ldlread(JX) 
iogl0(3F) 
Joa(JF) 
matherr(3M) 
prof(S) 
Siln(3F) 
sin(3F) 
sinh OF) 
sqrtOF) 
tan(3F) 
tanh(JF) 
math(S) 
bessel (3M) 
booi(JF) 
dim(3F) 
exp(3M) 
Ooor(JM) 



dmad: Fortran ma11Jmum-value functions. /maxi, amaxl, • , . 
dminl: Fortran minimum-value functions. /mini, aminl, 

Fortran remaindering intrinsic functions. mod, amod, dmod: , 
300, 300s: handle special functions of DASI 300 and 300s/ 

terminal. 450: handle special functions of the DAS! 450 
Fortran nearest inteaer functions. /nint, idnint: 

sinh, cosh, tanh: hyperbolic functions. , ..•. , . 
stri!IJ comperision intrinsic functions. /]gt, lie, Ill: 
a tan, atan2: trigonometric functions. I tan, asin, acos, 

using a file or file/ fuser: kknttfy processes • • 
fread. fwrite: binary input/outpul 

connect accounting records. fwtmp, wtmpfix: manipulate 
adventure: an exploration aame. . . • , 

cribbage: the card game cribbage. . •.. 
moo: auessing game. . . , , · ••.. 

back: the aame of backpmmon. 
bj: the aame of black jack. • • 

craps: the game of craps ...•• 
wump: the game of hunt-the-wumpus. 

life: play the game of life. 
trek: trekkie game. , , ... 

worm: Play the growing worm pme. , , ..• 
intro: introduction 10 rpmes. 

aamma: loa aamma function. 
aamma: los.aamma function. 

number 10 slrifll. ecvt, fcvl, gcvt: convert floating-point 
maze: generate a maze. 
abort: aenerate an lOT fault. 
dlow: aenerate e Dowsraph. 

cross--reference. cxref: generate C proaram 
crypt, setkey, encrypt: generate DES encryption. 

by user ID. diskusg: ,enerate disk accounting data 
makekey: aenerate encryption key. 

terminal. ctermid: generate filename for . . . , 
ncheck: generate names from i-numbers. 

lexical tasks. lex: pnerate pr-ograms for simple 
/srand48, seed48, lcona48: aenerate uniformly distributed/ 

srand: simple random-number generator. rand, 
Fortran uniform random-number generator. /srand, rand: 

gets, fgets: get a striOJ from a stream. 
get: get a version of an sees file. 

getsockopt, setsockopt: get and set options on/ 
ulimit: aet and set user limits. 

the user. cuserid: get character loain name of • 
aetc, aetchar, fgetc, aetw: get character or word from a/ 

aetdtablesiz.e: get descriptor table size. 
nlist: set entries from name list. 

umask: set and pt file creation mask. 
stat, fstal: aet file status. •.• , • 

ustat: aet file system statistics. . 
file. get: get a version of an sees 

getlogin: getloe:in name. 
logname: get loain name. 

msgget: pi messag-e queue. 
getpw: get name from UID. 

get~rname: get name of connected ~r. 
system. uname: aet name of current UNIX 

/setnetent, endnetent: get network entry. 
/sethostent, endhostent: get network host entry. 

unget: undo a previous get of an sees file. 
argument ve~:IOr. getopt: set option leuer from , 

/setpwent, endpwent, fgetpwent: get password file entry. 
workins directory. getcwd: get pathname of current 

times. times: get pr~ss and child prDCellll 
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max(3F) 
min(3F) 
mod(3Fl 
300(1) 
450(1) 
round(3Fl 
sinh(3M) 
strcmpOFl 
trig(3Ml 
fuserOMl 
fread(JS) 
fwtmp(IM) 
adventure(6) 
cribbaae(6) 
moo(6) 
back(6) 
bj(6) 
craps(6) 
wump(6) 
life(6) 
trek(6) 
worm(6) 
intro(6) 
pmma(3Ml 
pmma(3M) 
ecvt(3Cl 
maze(6) 
abort(3e) 
dlow(l) 
ex ref(!) 
crypt(3e) 
diskWIIUMl 
makekey(l) 
ctermld(3Sl 
nchedc.UM) 
lex(!) 
drand48(Jel 
rand(Jel 
rand(JF) 
setsOSl 
get(!) 
getsockopt(2Nl 
ulimit(2) 
cuserldOSl 
setcOSl 
aetdtablesize(3N) 
nlilltOel 
umask(2) 
stat{2) 
ustat(2) 
set (I) 
setloainOCl 
loaname(l) 
msgget(2) 
getpw(3e) 
getpeername(2N) 
uname(2) 
getnetentONl 
gethostent(3N) 
uoaetm 
getopt(3e) 
getpwent(JC) 
getcwd(3e) 
times(2) 



Permuted Index 

and/ getpid, 1etpgrp, getppid: get process, process 1roup, 
/setprotoent, endprotoent: pt prottXol entry. 

/geteuid, 1etaid, getegid: get real user, effective user,/ 
/setservent, endservent: get service entry. • • 

semget: get set of semaphores. 
shmget: get shared memory segmenL 

getsockname: get socket name. 
tty: get the terminal's name. 

time: get time. • • • • 
command-line argument. 1etarg: return Fortran 

get character or word from a/ pte, getchar, fptc, getw: 
character or word from/ getc, 1etchar, fgetc, 1etw: get 

current working directory. getcwd: get patbname of 
table size. getdtablesize: get descriptor 

getuid, geteuid, ptgid, getegid: pt real user ,I 
environment variable. getenv: return Fortran 

environment oome. getenv: return value for 
real user, effective/ getuid, pteuid, getgid. getqid: get 

user,/ getuid, geteuid, getgid, getegid: get real 
setgrent, endgrent,/ getgrent, Pllraid, getgrnam, 
endgrent,/ ptgrent, getgrgid, ptgrnam, setgrenl, 

getgrent, getgrgid, get~rnam, setgrent, end&rent,/ 
setbostent,/ getbostent, ptbostbyaddr, gethostbyname, 

getbostent, getbostbyaddr, gelhostbyname, sethostent,f 
getboslbyoome, sethostent,/ gethostent, gethostbyaddr, 
unique identifier of current/ gethoslid, sethostid: gel/set 

gel/set name of current host. 1ethostname, sethostname: 
getlogin: get !o.1in name. 

setnetent,/ getnetent, getnetbyaddr, ptnetbyname, 
1etnetent, gelnetbyaddr, getnetbyname, setnetenl,f 

gelnetbyname, setnetent,f getnetent, aetnetbyaddr, 
argument vector. getopt: aet option letter from 

ptopt: parse oommand options. 
getpass: read a password. 

connected peer. getpeername: pi name of 
process aroup. and} getpid, getPBrp, getppid: get process, 

process, prtXess group, and/ getpid, gelpgrp, getppid: gel 
group, and/ getpid, getpgrp, getppid: aet process, process • 

plprotoent, getprotobynumber. 1etprotobyname, setprotoent,f 
aetprotobyname,/ getprotoent, aetprotobynumber, • • • 
getprotobyname, setprotoent,/ aetprotoent, aetprotobynumber, 

getpw: get name from UID. • 
selpwent, endpwent,/ getpwent, ptpwuid, ptpwoom, 

getpwent, 1etpwu~, getpwnam, setpwent, endpwent,/ 
endpwent,/ getpwent, ptpwuid, getpwnam, setpwent, 

a stream. gets, fgets:: pt a string from 
getservent, getservbyport, getservbyname, setservent,/ 

setservent,f getservent, ge!Servbyport, getservbyname; 
getservbyname, setservent,/ getservent, getservbyport, • 
getbostname, setbostname: gel/set name of current host. 

current/ getbostid, sethostid: get/set unique identifier of 
getsockname: get socket name. 

and set options on sockets. getsockopt, selsockopt: get 
and terminal settings used by getty. gettydefs: speed 

modes, speed, and line/ getty: set terminal type, 
cl: spawn getty to a remote terminal. 

settings used by getty. gettydefs: speed and terminal 
getegid: 1et real user,/ 1etuid, geteuid, getgid, 

pututline, setutent,/ getutent, 11elutid, getutline, 
setutent, endulent,f getutent, getutid, 11e1utline, pututline, 

setutent,/ getutent, getutid, getutline, pututline, 
from a/ gelc, getchar, fgetc, getw: gel character or word 

convert/ ctime, Localtime, gmtime, asctime, tzset: 
fish: play "Go Fish". • • 
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JetpidU) 
setprotoentUN) 
aetuid(2) 
aetservent(lN) 
sempt(2) 
sbmget(2) 
ptsockname(2Nl 
tty (I) 
time(2) 
&etarg(lF) 
&etdlS) 
&etc(lS) 
&etcwd(lC) 
setdtablesize(lNl 
setuid(2) 
ptenvUFl 
ptenvUCl 
&etuid(2) 
&etuid(2) 
ge~pent(lC) 
getgrentllC) 
ptgrent(lC) 
ICthostent(lN) 
&etbostent(3N) 
IClbostentUNl 
aethostid(2Nl 
1Cthostname(2N) 
getlogin(JC) 
getnetenti3Nl 
ptnetenti3N) 
~t=tnetentUNl 
ptopt.UC) 
&etopt(l) 
setpass(lC) 
getpeername(2N) 
Jetpid(2) 
se1Pidl2l 
getpid(2) 
getprotoentUNl 
ptprotoentllN) 
ptprotoenti3N) 
ICII)W{lC) 
getpweut(lC) 
getpwent(3C) 
getpwent(lC) 
pts(lS) 
aetserventC3N) 
setserventUNl 
setserventUNl 
getbostname (2N) 
sethostidi2Nl 
letsockoome(2N) 
ptsockopt{2N) 
pttydefs(4) 
seuy(IM) 
ct(IC) 
settydefs(4) 
ptuid(2) 
setutOCl 
aetut(3Cl 
aetutUCl 
getc(3S) 
ctimeUCl 
fisb(6) 



set,imp. lonajmp: 110n-local 

sraph: draw a 
AJ: system activity 

!plot: 
TTY-37 type-box. areek: 

plot: 
subroutines. plot; 

mvt: typeset documents, view 
package for typesetting view 
extended TTY -37 type-box. 

file for a pattern. 
/user, effective user, real 

/ptppid: set process, process 
chown, chsrp; chu.nae owner or 

/endgrent, f$etsrent: obtain 
obtain aroup file entry from a 

aroup: 

setPirp: set process 
set real and eft'ective 

id: print user and 
realaroup, and effective 

setuid, setsid: set user and 
send sisoal to a process 
newsrp: 1111 in to a new 

chown: change owner and 
a 5iinal to a process or a 

update, and repMrate 
worm: Play the 

che<:kers. pwck, 
ssipal, 

hanaman: 
moo: 

DASI 300 and 300s/ 300, 300s: 
the DASI 4SO terminal. 450: 

vararp: 
information for bad block 

package. curses: CRT screen 

110hup: run a command immune to 
lu:reate, hdestroy: manDJe 

spell, hashmake, spellin, 
find spellina errors. spell, 

search tables. hsearch, 
tables. hsearch, ha:eate, 

file. scnbdr: section 
fires. aoulhdr.h- a.out 

files. lilebdr: file 
file. ldfhread: read the file 

/seek to the optional file 
/read an indexed/named section 

ldahread: read the archive 
sees. 

help: ask for 

fortune: print a random, 
/ntohs: convert values between 

endhostent: JCt network 
unique identifier or current 

ptlset name of current 
hosts: 

ruptime: show 

soto. • •• 
sraph: draw a araph. 
sraph. • • 
sraph. • • 
sraphil:s filters. 
sraphil:s for the extended 
araphil:s interface. 
araphlc:s interfiK:e ••• 
araphs. and slides. mmt, 
1raphs ttld slides. I mwo 
,reek: sraphil:s for the 
areek: select terminal filter. 
srep. qrep, fsrep: search a 
100up, and eft'cctive aroupl 
aroup. and parent process IDs. 
aroup. . • • • 
1roup file entry from a sroupl 
1roup llle. /fsetsrent: 
1r0up file. , , • ••• 
1roup: 1roup file. • 
1roup ID. • •• 
aroup ID. setrqid: 
aroup IDs and names. 
sroup IDs. /effective 11$Cr, 
group IDs. •• 
lfOUp. killpg: • , , 
1r0up. • • • 
1roup of a llle. • • 
1roup of proc:esses. /send 
IJ'Oups of prosrllllls. /maintain, 
1rowins worm pme. • 
arP:k: passwordl.roup file 
ssilnal: software signals. 
lutllls the word. 
1uessing pme. • 
handle s;pecial functions of 
handle special functions of 
handle variable argument lisL 
handlin&- /alternate bkx:k 
handling and optimization • 
hal!llman: 1uess the word. • 
haiiJIUPI- (sh only), • 
hash search tables. hsearch, 
haslx:hel:k: find spelliiJII' 
hu.shmake. spellin, haslu:heek: 
IK:reate, bdestroy: manase hash 
bdestroy: mana&e hash search 
header for a common object 
header for common objel:t 
header for c:ommon object 
header or a common objel:t 
header o£ a commM objecl/ 
header of a common object/ 
header of a member of anJ 
help: ask for help in ullins • 
help in using sees. 
hex: translates object files. 
hopefully interesting, adase. 
host and Mtwork byte order. 
host entry. /sethostent, 
host. /sethostid: aetlset • 
host. /sethostname: 
host name datil base. • • 
host status of local IJUK:hines. 
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setjmp(3C) 
~r~ph(IG) 
1raph(lQ) 
sq(lG) 
tplot(lG) 
..-eek(S) 
plot(4) 
plot OX) 
mmdl) 
mv(S) 
1reek(S) 
greek(l) 
1rep(l) 
ptuid(2) 
letpid(2) 
chown(J) 
letarent(3C) 
aetJrentUCl 
aroup(4l 
lfOUp(4) 
setparp(2) 
setrCJid(2) 
id(i) 
aetuid(2) 
setuid(2) 
kil]pgONl 
newlfp(l) 
chown(2) 
kill(2) 
make OJ 
worm(6) 
pwckOM) 
ssiinaUJCl 
haD~man(6) 
moo(6) 
300(1) 
450(1) 
vararp(Sl 
altblk(4) 
curses(JX) 
haDiman(6) 
nohup(I) 
Jtaearch(3Cl 
spell (I) 
spell(!) 
hsearch(3C) 
hsearch(lel 
sc:nhdr(4) 
aouthdr(4) 
ftlehdr(4) 
klfhread(lX) 
klohseek(3X) 
klshread(JX) 
ldahread(3X) 
heJp(l) 
help( I) 
hex (I) 
fortune(6) 
byteorder0N) 
pthostent(3N) 
lethostid(2N) 
sethostname(2Nl 
hosts(4N) 
ruptime(IN) 



Permuted Index 

or print identifier of current host system. bostid: set , .•• 
set or print name of current host system. hostname: , • • . 

identifier of current host/ hoslid: set or print . , , ... 
current ho!ll system. hostname: lif:t or print name of 

hosts: host name data base. 
manaae hash search tables. h5earch, hcreate, hdestroy: 

convert values between host/ htonl, htons, ntohl, ntohs: 
values between host/ htonl, htons. ntohl, ntohs: convert 

wump: the pme of hunl-lhe-wumpus. 
cosh, dcosh: Fortran hyperbolic cosine intrinsic/ 

sinh, cosh, tanh: hyperbolic functions. . .• 
sinh, dsinh: Fortran hyperbolic sine intrinsic/ 
tanh, dtanh: Fortran hyperbolic taliJIInt intrillllic/ 

hyphen: find hyphenated words. 
hyphen: find hyphenated words. • .• 

function. hypo!: Euclidean distance • 
Fortran absolute value. abs, labs, dabli, cabs, zabs: 

iar1c: • • . . .••.•. 
/snal, dble, cmpb., dcmpbt, ichar, char: explicit Fortran/ 

disk accounting data by user ID. dlskUSI: 1enerate • , , 
semaphore set or shared memory id. /remove a messqe queue, 

and names. id: print UHr and 1roup IDs 
setP&tP: set process group ID. • • , , .• 

~~et real and elfective Jl"OUP ID. setrer;id: •• , , •• 
print eft"ec:tive current user id. whoarni: • , . • . , 

issue: isllue identification file. . , . . 
/setbostid: 1etlset unique identifier of current host. 

system. hostid: set or print identifier of current host 
fik or file/ fuser: identify processes using a 

what: identify sees files. •• 
intrinsic/ dim, ddim, idim: positive difference 

dble, cmpb:,/ int, ifix, idiot, real, float, sngl, .• 
inte&er/ anint, dnint, nint, idnint: Fortran neerest 

id: print user and sroup IDs and names. 
group, and parent process IDs. laet proceSB, process 

sroup, and eft"ective group IDs. /elfective UHf, real 
set real and eft"ective user !D's. setreuid: • , ..• 
setald: set UHf and group IDs. setuid, • • . . • , 

interface parameters. ifconfig: confisure network 
sngl, dble, cmplx,/ int, ifix, idiot, real, float, , , • 

core: format of core image Ole. • , ••. , •. 
pnch: file formal for card images. , •••. , ••. 

aimag, dimaa: Fortran imagi011ry part of complex/ 
nohup: run a command immune to bangups (sh only). 

/strinp from e pro1rams to implement shared strinas. , . 
fine: fast incremental backup. 

Ioiii integer data in a machine independent fashion. /acce:ss 
lt&oto, tputs: tetminal independent operation/ ..• 

for formattiP& a permuted index. /the macro packqe 
of II ldtbindex: compute the index of a symbolllble entry 

ptx: permuted index. . . . .•...•.. 
Fortran sublitring. index: return location of 

a common/ ldtbread: read an indexed symbolllble entry of 
ldshread,ldnshread: read an indexed/named section header/ 
ldsseek, ldnsseek: seek to an indexed/ named section of a/ 

and teletypes. lase indicate last logins of users 
family. inet: Internet protocol 

inet_ntoa, inet_makeaddr,/ inet addr, inet network, 
/inet_ntoa, inet_makeaddr, inetlnaof, inei' netof:/ , • 

/inet_network, inet_ntoa, inet=makeaddr ;-inet_lnaof,/ 
/inet_makeaddr, inet_lnaof, inet netof: Internet address/ 
inet_makeaddr,/ inet_addr, inet=network, inet_ntoa, 

inet_addr, inet_network, ~,:~e,.,'~~~:!net_. m.''.'"'. '. '·.'. 
initlab: script for the ,. ................ 
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bostid(IN) 
hostnameON) 
hostidON) 
hostnameON) 
hosts(4N) 
hsearch(lC) 
byteorder(lN) 
byteorder(3N) 
wump(6) 
cosh(lF) 
sinh (3M) 
sinh(lFl 
tanh(lF) 
hyphen (I) 
hyphen (I) 
bypot(3M) 
abs(lF) 
iarsc(lFl 
ftype()f) 
diskuss(IM) 
iperm(l) 
id(l) 
setpgrp(2) 
setresid(2) 
whoami(l) 
issue(4) 
sethostid (2N) 
hostidON) 
fuserOMl 
what(!) 
dim(3F) 
ftype()F) 
round(lF) 
id(l) 
setpid(2) 
setuid(2) 
setreuld(2) 
setuid(2) 
ifconfig(8N) 
ftype()F) 
core(4) 
pnch(4) 
aimagOFl 
nobup(l) 
xstr(l) 
ftnc(IM) 
sputl(lX) 
termcap()X) 
mptx(5) 
ldtbindex(3X) 
ptx(l) 
index(lF) 
ldtbread(3X) 
ldshread(JX) 
ldsseek()X) 
last(!) 
inet(SF) 
inet(3N) 
inet(JN) 
inet(lN) 
inet(lNl 
inetONl 
inetON) 
inittab(4) 



( 
' 

initialization. init, telinit: prm:ess control 
init, telinil: process control initializ..uion. • • • 

I ct, powerfail: syslem initialization shell scriptS. 
socket. connect: initiate a connection on a 

process. popen, pclose: initiate pipe to/from a 
process. inittab: script for the init 

clri: clear i-node. • • • 
inode: format of an inode. 

inode: format of an inode. • 
sscanf: convert formatted input. scanf, fscanf, 
push character back into input slrellm. unsetc: 

fread, fwrite: binary input/output. 
stdio: standard bulfered input/output package. 

flleno: stream status inquiries. /feof, dearerr, 
uustat: uucp status inquiry and job control. 

queue. insque, remque: insert/remove element from a 
element from a queue. insque, remque: insert/remove 

instell: install commands.. 
install: install IXlmmands. 

directories. cpset: install object file~~ in binary 
!liiii, dble, cmplx, dcmplx,/ int, iftx, idint, real, Doat, 

abs: return intq:er abso.lute value. 
1164a: convert between Jona inteser and base-64 ASCII/ 

spud, saetl: access long inteser data in a machine/ 
nint, !dnint: Fortran nearest inteser functions. /dnint, 
function. aint, dint: Fortran integer part intrinsic 
atol, atoi: convert string to intea;er. strtol, • 

/11013: convert between 3-byte intqeu and loqlntegers. 
3-byte integers and lona integers. /convert between 

bcopy: Interactive block copy. 
system. msilx: interactive message processing 

system consistency check and interactive repair. /file 
print a random, hopefully interesting, adage. fortune: 

error: error-logging Interface. • • 
lo: software loopback network interface. • • 

ifcontlj: conft&ure network interface parameters.. 
plot: araphic:s interface. • 
plot: graphics interface subroutines. 

termio: general terminal interface. • • 
protocol. telnet: user interface to !be TELNET 

tty: controllina terminal interface. • 
flnet_inaof, inet_netof: Internet address manipulation{ 

Protocol server. rtpd: DARPA Internet File Transfer 
inet: Internet protooeol family. 

ip: Internet Protocol. 
Protocol. tcp: Internet Transmission COntrol 

Protocol. udp: Internet User Datagram • 
spline: interpolate smooth oeurve. 

characters.. asa: interpret ASA oearriage -control 
sno: SNOBOL interpreter. • 

syntax. csh: a shell (command Interpreter) with C-like • 
pipe: create an interprocess channel. 

f~~~:ilitiesl ipoes: report inter-process communication 
paclta~t. ftok: standard lnterprocess oommunication 

suspend "execution for an Interval. sleep: • 
sleep: suspend exeoCUtion for Interval. • 

aoos, dacos: Fortran arcc:oslne intrinsic function. 
dint: Fortran inteBer part intrinsic function. aint, 

asin, dasin: Fortran arcsine intrinsic function. 
datanl: Fortran arctanaent intrinsic function. atan2, 
datan: Fortran atoCtangent intrinsic function. atan, 

Fortran complex col\iuaate intrinsic function. /dcoflil: 
dcos, CoCOS: Fortran cosine Intrinsic function. COlli, 
Fortran hyperbolic cosine intrinsic function. /dcosh: 
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init0M) 
initOM) 
brcOM) 
connect(2Nl 
popen(JS) 
lnittab(4) 
clriUM) 
inode(4) 
inode(4) 
scanr<3Sl 
ungetoC(3S) 
fread(JS) 
stdio(JS) 
ferror(3S) 
uustatOC) 
insque(3N) 
lnsque(3N) 
install(IM) 
installUMl 
cpsetOMl 
ftype(JF) 
sbs(JC) 
a641(3C) 
sputi(3X) 
round OF) 
aint(JF) 
strtoi(JC) 
13tol(3C) 
13to10C) 
bcopyUMl 
maiJx(l) 
fsck(IM) 
fortune(6) 
error(7) 
lo(S) 
ifconfig(8N) 
plot(4) 
plot(JX) 
termio(7) 
telnet(IN) 
tty(7) 
lnet(3N) 
ftpd(8Nl 
inet(SF) 
ip(SP) 
U:p(SP) 
udp(SPl 
spllneOGl 
asa(l) 
sno(l) 
csh(l) 
pipe(2) 
ipcs(l) 
stdlpc(JCJ 
sleep(l) 
sleep(3C) 
aoos(3F) 
aint(3F) 
asin(3F) 
atan2(3F) 
atanOF) 
col\isOF) 
eos<3Fl 
cosb(3F) 
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double precision product intrinsic function. dprod: 
cexp: Fortran e)(ponential intrinsic function. (de)(p. 

Fortran common loprithm intrinsic function. fdlostO: 
Fortran natural logarithm intrinsic function. !dog: 

Fortran transfer-of-sign intrinsic function. fdsign: 
sin, dsin, csin: Fortran sine intrinsic function. 

dsinh: Fortran hyperbolic sine intrinsic function. sinh, • 
c:sqrt: Fortran square root intrinsic function. fdaqrt, 
tan, dtan: Fortran tangent intrinsic function. 

Fortran hyperbolic tangent intrinsic function. /dtanh: 
idlm: positive difference intrinsic functions. /ddim, 

dmod: Fortran remainderiq intrinsic functions. /amod, 
lie, Ill: string comparision intrinsic functions. flat, 

commands and application/ intro: introduction to 
formats. intro: introduction to file 

intro: introduction to games. 
miscellany. intro: inttoduction to 

file:s. intro: introduction to special 
subroutines and libraries. intro: introduction to 
callll and error numbers. intro: introduction 10 system 

maintenance commands aruJI intro: introduction to system 
maintenance prQCC!dures. intro: introduction to system 

application programs. intro: introduction to commaJids and 
intro: introduction to file formats.. 
intro: introduction 10 pmes. 
intro: introduction 10 misc:ellaoy. 

facilities. networking: introduction to networking 
intro: introduction to Spetial files. 

and libraries. intro: introduction to subroutines 
and error numbers. intro: introduction to system calls 

maintenance commands/ intro: introduction to system 
mainte011nce/ lntro: introduction to system 

rn:heck: pnerate names from i-numbers. ••• 
aliens: The alien invaders attack the earth. 

select: synchronous i/o multiplexing. • 
ioctl: control device. 

abort: generate an lOT fauJI. • • 
ip: Internet Protocol. 

semsphore set or shared/ ipcrm: remove a messqe queue, 
communication facilities/ ip;:s: report inter-process 

uniform random-number/ irand, srand, rand: Fortran 
/islower, isdJ'iit, islldigit, isalnum, isspace, iiiJiunct,/ 

isdigit, islldiait, isalnum,/ iSIIlpba, isupper, islower, 
fisprint, isgraph, iS(;ntrl, iSIIseii: classif)' eharacters. 

terminal. ttyname, isatty: lind name of a , 
/ispunct, isprint, issraph, isentrl, isaseii: clllssify/ 
isalpha, isupper, islower, isdigit, isxdigit, isalnum,/ 
/isspace, ispunct, !sprint, iq;raph, isentrl, isascii:/ 

transfer-of-sign/ s~, islgn, dsipl: Fortran 
iSIIInum,/ isalpha, !supper, islower, isdiait, isxdigit, 
/isalnum, isspace, ispunct, isprint, is&raph, isentrl,l 
/lsxdi&it, isalnum, isspaee, ispunet, isprint, isgraph,/ 
/isdigit, is)(digit, isalnum, isspace, ispuocl, !sprint,/ 

Fortran. system: issue a sheD command from 
sy5tem: issue a shell command. 

issue: isaue identification file. 
file. issue: issue identification 

isxdi&it, isalnum,/ lsalpha, isupper, isklwer, illdlait, • 
/i.supper, islower, isdialt, isxdigit, isalnum, isspaee,/ 

news: print news items. • • • • • 
functions. jO, jl, jn, yO, yl, yn: Be-.1 

functions. jO, jl, jn, yO, yl, yn: Be.sel 
bj: the pme of black jack. • • • • • • 

functions. jO, jl, jn, )'(1, yl, yn: Beael 
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dprod{JF) 
exp{JF) 
Joa!O(JF) 
log(JF) 
si&n(JF) 
sin(JF) 
sinh(JF) 
sqrt{JF) 
tan{JF) 
tanh OF) 
dim(JF) 
mod(JF) 
strcmp(JF) 
intro(l) 
intro(4) 
intro(6) 
intro(S) 
intro(7) 
intro(J) 
intro(2) 
lntro{IM) 
intro(8) 
intro(l) 
intro(4) 
intro(6) 
intro(S) 
intro(SN) 
intro(7) 
intro(J) 
intro(2) 
intro(IM) 
intro(8) 
ncheck(IM) 
aliens(6) 
select(2N) 
ioctl(;) 
abort(JC) 
lp(SP) 
!perm (I) 
ipcs(l) 
raod(JF) 
ctype{JC) 
ctype{JC) 
ctype(JC) 
ttynsme(JC) 
ctype(JC) 
ctype(JC) 
ctype(JC) 
sian(JF) 
ctype(JC) 
ctype(JC) 
ctype(JC) 
ctype(JC) 
system<JF) 
system(JS) 
issue(4) 
issue(4) 
ctype(JC) 
ctype(JC) 
news( I) 
be-.I(JM) 
be-.I(JM) 
bj(6) 
be-.i<JM) 



operator. join: relational database 
/lrand48, nrand48, mrand48, jrand48, srand48, seed48,/ 
makekey: pnerate encryption key. • • • • • 

killall: kill all active processes. 
procen or a 1roup of/ kill: send a sia:nal to a • 

kill: terminate a process. 
processes. killall: kill all active • 

chase: Try to escape the killer robots. • • 
prO<:ess group. kill .. : send llil:nalto a 

mem, kmem: core memory .• 
quiz: test your knowleda;e. • 

3-byte integers and long/ 13tol, ltol3: convert between 
lnteser and base-64/ a641, 164a: convert between IODJ 

copy file systems with label chei:kiDJ. /labelit: 
with label checking. volcopy, labelit: copy file systems 

scanning and processing language. awk: pattern 
arbitrary-precision arithmetic language. be: 

ell: Extended Fortran Language. • • 
cpp: the C language preprocessor. 
cpp: the C laniuaae preprocessor. 

command programming languaae. /standard/restricted 
chargefee, ckpacct, dodisk, lastlogin, monacct, nulladm,/ 

stafultial. lav: print load averaae 
shl: shell layer manager. • 

/jrand48, srand48, seed48, lcoq48: senerate uniformly/ 
object files. ld: link editor for common 

ldS.O: link editor. • • 
object file. ldclose, ldaclose: close a common 

header of a member of an/ ldahread: read the archive 
file for reading. ldopen, ldaopen: open a common object 

common object file. ldclose, ldaclose: close a • 
of floatina·pointl frexp, ldexp, modf: manipulate parts 

access routines. ldfcn: common object file 
of a common object file. ldfbread: read the file header 

name for object file. ldgetname: retrieve symbol 
line number entries/ ldlread, ldlinit, ldlitem: manipulate 

number/ ldlread, ldlinit, ldlitem: manipulate line 
manipulate line number/ ldlre&d, kllinit, ldlitem: 
line number entries of a/ ldlseek, ldnlseek: seek to • 

entries of a section/ ldisl!ek, klnlseek: seek to line number 
entries of a section/ ldrseek, ldnrseek: seek to relocation • 

indexed./oamcd/ ldshread, ldnshread: read an • , 
indexed/named/ ldsseek, ldnsseek: seek to an 
file header of a common/ ldohseek: seek to the optional 

object file for readii!J. ldopen, ldaopen: open a common 
relocation entries of aJ ldrseek, ldnrseek: seek to •• 

indexed/named section header/ ldshread, ldnshread: read an • 
indexed./ named section of aJ ldsseek, ldnsseek: seek to an 
of a symbol table entry of aJ ldtbindex: compute the index 

symbol table entry of a/ kltbread: read an indexed 
!able of a common object/ ldtbseek: 1111ek to the symbol 

string. len: return lenath of Fortran 
/rewinddir, closedir: flexible length directory operations. 

len; return lenlth of Fortran striJ:II.. 
1etopt: 1et option letter from argument vector. 

simple lellical tasks. lex: ~nerate proJI'ams for 
generate programs for simple lexical tallks. lex: 

update. !search, lfind: linear search and 
comparision intrinsic/ lge, ]&t, lie, lit: strina; • 

comparision intrinsie/ ]&e, lgt, lie, Dt: SUin& 
to subroutines and libraries. /illtroduction 

arS.O: an::hive (library) file rormat. 
relation for an object library. /find ordering 
relation for an object library. /find orderi111 
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.loin (I) 
drand43(3C) 
makekey(l) 
killallOMJ 
kill(2) 
kiJI(l) . 
killaii(IM) 
chaN(6) 
kill .. (JN) 
mem(7) 
quiz(6) 
13toi(3C) 
a641(3C) 
voloopy(IM) 
volcopy(IM) 
awk(i) 
bc(l) 
ell (I) 
cpp(l) 
cppS.O(l) 
sh(l) 
acclsh(IM) 
lav(l) 
shl(l) 
drand48{3Cl 
ld(l) 
kiS.O(I) 
ldclose(JX) 
ldahread(JX) 
ldopen(3Xl 
klclose(JX) 
frexp(JC) 
klfcn(4) 
ldfhreadOXl 
kl1etnameUXl 
ld!read(JX) 
ldlread(JX) 
ldlread(JX) 
ldlseek(JX) 
ldlseek(JX) 
klrseek(JX) 
ldshread(JX) 
ldsseek(JX) 
ldohseek(JX) 
ldopen(JX) 
ldrseek(JX) 
ldshread(JX) 
klsseek(JX) 
ldtbindex(JX) 
kltbread(JX) 
kltbleek(JX) 
leta OF) 
directory(JX) 
len(JF) 
ptopt(JC) 
lex (I) 
lex (I) 
lsearch(JC) 
stremp(JF) 
strcmp(JF) 
intro(J) 
arS.0(4) 
lorder(l) 
JorderS.O(I) 
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ar5.0: archive and library maintainer. 
portable/ ar: archive and library maintainer for 

ulimit: get and set user limits. • • • 
an out-going terminal line connection. /establish 

type, modes, speed, and line discipline. /set terminal 
line: read one line. • • 

common object file. linenum: line number enu-ies in a 
/ldlinit, ldlitem: manipulate line number entries of a/ 

ldlseek, ldnlseek: seek to line number entries of at 
an/ snip: strip symbol and line number information from 

nl: line numberil!llilter .• 
out selected fields of each line of a file. cut: cut 

send/cancel requests to an LP line printer. lp, cancel: 
line: read one line. • 

!search, Jfind: linear search and update. 
col: filter reverse line-feeds. • • 

in a common object .file. linenum: line number enuies 
files. comm: select or reject tines common to two sorted 

bead: give first few lines. • • • 
unlq: report repeated lines in a file. • • 

of several files or subsequent lines of one file. I same Jines 
subseqventl paste: mer&e same lines of several files or 

link, unlink: exercise link and unlink system calb. • 
fllea. ld: link editor for common object 

k15.0: link editor. 
a.out: common a!lllembler and link editor output. 

a.outS.O: aasembler and link editor output. 
link: link to a file. 

cp, In, mv: copy, link or move files. 
link: link to a file. 

and unlink system calls. link, unlink: exercise link 
lint: a C pror;ram checker. 

Is: Iilii contents of directory. 
for a file system. ff: list file names and statistics 

nlist: get entries from name list. • • • • 
nm5.0: print name list. • • , , , ••.. , • 

nm: print name list of common object file. 
by fsck. checklist: list of file systems processed 

handle variable araument list. varargs: • • • 
output of a vararp argument list. /print formatted • 
outpUt of a vararr;s argument list. /print formatted • 

socket. listen: listen for connections on a 
on a socket. listen: listen for connections 

X&IJS: construct artument list(s) and execute command. 
intrinsicJ lge, Jat, Jle, lie string COmPIIrislon •• 

intrinsicl I&e, lgt, lie, lie string comparision • 
files. cp, In, mv: c:opy, link or move 
interface. Jo: software Joopback network 
lav: print load average statistics. 

tuet: convert datel clime, localtime, gmtime, asctime, 
manual for pr01f8m. whereis: locate source, binary, and/or 

index: return location of Fortran substring, 
end, etext, edata: Jut locations in prosram. • 

memory. plock: lock process, text, or data in 
.fileli. loc:kf: remrd loc:king on • 

lockf; record locking on llleli. • 
ll.le regions for readin& or/ locking: provide exclusive 
natural loprithm intrinsic! Jos, •loa. dlos, elos: Fortran 

pmma: los pmma function. 
newsrP: lOS in to a new JI"OUP. 

exponential, loprithm,/ exp, Jot, JoslO, pow, 9Ql"t: •• 
common Josarithm intrinsic! !oslO, alo&IO, dloglO: Fortran 
loprithm, power,! exp, loa, JoslO, pow, sqrt:CJtponentlal, 

taJoalO, dloglO: Fortrao common loprithm intrinsic functioo . 
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arS.O(l) 
ar(l) 
ulimit(2) 
dial(JC) 
&ettyUMl 
lineOl 
linenum(4) 
ldlread(lX) 
kllseek(JXl 
strip (I) 
nl(i) 
cut (I) 
lp(l) 
line(!) 
lsearch(JC) 
col( I) 
linenum(4) 
comm(l) 
head (I) 
unlq(l) 
paste (I) 
paste(!) 
!inkOM) 
IdOl 
ldS.O(I) 
a.out(4) 
a.outS.0(4) 
link(2) 
cp(l) 
link(2) 
link(IM) 
lint (I) 
Is (I) 
tr(IMl 
nlistOC) 
nmS.O(l) 
nm(i) 
checklist(4) 
varargs(S) 
vprintf(JS) 
vprintf(JX) 
listen(2N) 
listeo(2N) 
xarasUl 
strcmp(3F) 
strcmp(3F) 
cp(l) 
to(S) 
lav(l) 
ctime(JC) 
whereis(l) 
index(3F) 
end(JC) 
plock(2) 
lockf(Jc) 
lockf(3C) 
lockina(2) 
Joa(3Fl 
pmma(3M) 
newgrp(l) 
exp(3M) 
JosiO(lFJ 
exp(3M) 
loatO(JF) 



/dlo&, ckls: Fortran natural 
/IoalO, pow, sqrt: exponential, 

errpt: pr<K:ess a report of 
rwho: who's 
a;etloain: set 
loa;name: set 

cuserid: set character 
losname: return 
passwd: chanae 
rklgin: remote 

rloaind: remote 

setting up an environment at 
last: indicate last 

user. 
a641, 164a: convert between 

sputl, sptl: access 
between 3-byte integers and 

seljmp, 
1o: software 

for an object library. 
relation for an object/ 

mklost+found: make a 
nice: run a command at 
rcquem to an LP linel 

send/cancel requests to an 
disable: enableldisable 

/lpabut, lpmove: start/stop the 
ac:cept, reject: allow/prevent 

lp&dmin: confia:ure the 
lpstat: print 

spoolina system. 
request/ Ipsc:hed, lpshut, 

stan/stop the LP request/ 
LP reque~~t scheduler/ lpsched, 

information. 
jrand48,/ drand48, erand48, 

dlreetory. 
and update. 

pointer. 
bitwise/ and, or, xor, not, 

inteaers and Ions/ I3tol, 

fscv: oonverl files between 
provide truth value about/ 

/access lona integer data in a 
put: puts a file onto a remote 

takes a file from a remote 
values: 

show host status of local 
rwho: who's loped in on local 

update files between two 
update files between two 

permuted index. mptx: the 
documents. mm: the MM 
mosd: the OSDD adapter 

view graphs and/ mv: a !rolf 
m4: 

in this manuaL man: 
formatted with the MM 

send mail to users or read 
users or read mail. 

netmail: the 8-NET network 

logarithm intrinsic function. 
logarithm, po9er, square root/ 
logged errors. •• 
loued in on local machines. 
loa;in name. • • 
lot;in name. • • 
login name of the user. 
login name of user. 
login password. 
login. • 
login server. • 
losin: lli&n on. 
loain time. profile: 
Ioains of users and teletypes. 
logname: aet login name. 
!Daname: return Ioa:in name of . 
lon& integer and base·64 ASCII/ 
lona inteser data in a machine/ 
loq integers. lltol3: convert 
longjmp; non-local goto. 
loopback network interface. 
!order: find orderiq relation 
lorderS.O: find orderins • 
lost+found directory for fsek. 
low priori!)'. • • • 
lp, cancel: send/cancel 
LP line printer. lp, cancel: • 
LP printers. enable, 
LP request scheduler and movel 
LP requests. • • • 
LP spoolinJ syStem. 
LP status information. 
Ipadmin: configure the LP 
lpmove: start/stop the LP 
lpsebed, ipBhut, Jpmove: 
lpshut, lpmove: start/stop the 
lpstat: print LP status 
Irand48, nrand48, mrand-48. 
Is: list contents of 
lsearch. IHnd: linear search 
lscek: move read/write file 
!shift, rshift: Fortran 
ltol3: convert between 3-byte 
m4: macro .,.-ocessor. 
M68000 and VAX·ll/780/ 
m68k, pdp! I, uJb, u3b5, vax: 
machine independent fashion. 
machine. • • • • 
machine. take: • • 
machine-dependent values. 
machines. ruptime: 
machines. • • • 
machines. updater: • 
machines. updater: • • . • , 
macro package for formatting a 
macro packlla:e for formatting 
macro packqe for rormattins/ 
macro p&ekaae for typesettina: 
macro pr<KZssor. 
macros for formauiq entries 
macros. /print/cbeclr. documents 
mail. mail, rmail: 
mail, rmail: send mail to 
mail system. • • 
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loa:(JF) 
exp(JM) 
errptUMl 
rwhoUN) 
aetloa:in(JCl 
Ioa:name(l) 
cuserid{JS) 
loa:name(3X) 
passwd(l) 
rlotinUN) 
rloaind(SN) 
login(l) 
profile(4) 
last< I) 
logname(l) 
logname(3X) 
a641{3C) 
sputl(3X) 
13toi0Cl 
se\imp(3C) 
lo(S) 
lorder{I) 
lorderS.O(I) 
mklost+fnd(IM) 
nice (I) 
lp(l) 
lp(l) 
enable(]) 
lpsehed(IMJ 
accept(IM) 
lpadmin(IM) 
lpstatOl 
lpadmin(IM) 
lpsched(IMJ 
Jpsched(IM) 
lpsehed(IM) 
lpstat(l) 
drand48(3C) 
ls(l) 
Jsearch(3C) 
Jseek(2) 
bool(JF) 
13tol{3C) 
m4(1) 
fscvOMl 
machid(l) 
sput1(3X) 
putUCJ 
takeOCl 
values(S) 
ruptime(IN) 
rwbo(IN) 
updater(l) 
updater(IM) 
mptx(5) 
mm(S) 
mosd(S) 
mv(S) 
m4(1) 
man(S) 
mm(l) 
mail (I) 
mail(]) 
netmai1(8N) 
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delivermail: deliver mall to arbitrary people. 
netmailer: deliver mail to B·NET. 
mail, rmail: send mail to users or read maiL 

processinc system. mailx: intenctlve messqe 
llUI!loc, fi"ee, rea1kx:, caJ1oc; main memory allocator. • 

/mallopt, mallinfo: fast main memory allocator. 
priJiram. clllp: maintain a lllp file for a C 

regenerate groups off make: maintain, update, and 
arS.O: archive and library maintainer. • • • 

ar: archive and library maintainer for portable/ 
intro: introduction to system maintenance commands and/ 
imro: introduction to srstem maintenance prucedures. 

sees file. delta: make a delta (chance) to an • 
mkdir: make a directory. • •• 

or ordinary file. mknod: make a directory, or a special 
for fsck.. mklost+found: make a klst+found direetory 

mktemp: make a Ullique filename. 
rqenerate grouPii of/ make: maintain, update. and 

ssp: make output sinale spaced. 
banner: malte posters. • • • 

session. script: make typescripl of terminal 
key. makekey: generate encryption 

/realloc, cal\oc, maUopt, m.allinfo: fast main memory/ 
main memory allocator. malloc, free, realloc, caUoc: 

mallopt, mallinfo: fast main/ malkx:, free, realloc, canoe, 
malloc, free, realloc, caUoc, mallopt, maUinfo: fast main/ 

entries in this manual. man: macros for formatlina 
manual. man: print entries in this 

/tfind, tdelete, twalk: manage binary seartb trees. 
lu;earch, hcreate, hdestroy: lllllnqe hash seartb tables. 

shl: sheD layer manager. • • • • • • 
re«~rds. fwtmp, wtmpflx: manipu1ate connect ao:ountina 

of/ ldlread, ldlinit, ldlitem: manipulate line number entries 
frexp, \dexp, modf: manipulate parts of/ 

tp: manipulllte tape archive. 
route: manually manlpulllte the rou1i111 tables. 

/inet netof: Internet address manipulation routines. 
locati' source, binary, and/or manual for program. whereis: 

man: print entries in this manual. • • • • • • 
for format1i1111 entries in this manual. man: miU:TOS 

routing tables. route: manually manipulllte the 
ascii: map of ASCII character set. 

flies. diffmk: mark dill"erences between 
umask: set file-creation mode mask. • • • • • • • • • 

set and pi file creation mask. umask: • • • • 
an error messaae file by ma!IA&in& C 110urce. /create 

table. master: master device information 
information table. master: master device 

regular expression compile and match routines. repxp: • 
math: math functions and constants. 

constants. math: math functions and 
eqn, neqn, checkeq: format malhematicallext for nrolf or/ 

funetion. matherr: error-handlin& •• 
dmnl: Fortran maximum-value/ max, maxO, amaxO, maxi, amaxl, 

dmaxl: Fortran/ max, maxO, amaxO, maxi, amaxt. 
max, maxO, amaxO, maxi, amaxl, dmaxl: Fortran/ 

/maxi, amaxl, dmaxl: Fortran maximum-value functions. 
maze: generate a maze. 

maze: generate a maze. • •• 
mc68cc: C compiler. 

accountin&. mckx:k: return Fortran time 
bed: oonvert to antique media. • • • • • 

mem, kmem: core memory. 
memcpy, memset: memory/ memccpy, memchr, memcmp, 
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delivermaii(IN) 
netmailer(IN) 
mail(l) 
mailx(l) 
mal\ocOC) 
maUoc(JX) 
ctap(l) 
mate(l) 
arS.O(I) 
ar(l) 
intro(IM) 
iRtro(g) 
delta (I) 
mtdfr(l) 
mknod(2) 
mklost+frui(IM) 
mktemp(JC) 
make(l) 
ssp(!) 
banner( I) 
script (I) 
makekey(l) 
mallocOX) 
malloc(JC) 
mallocOX) 
malloc(JX) 
man(S) 
man( I) 
tsean:h(JC) 
bsean:b{JC) 
shl(l) 
rwtmp(IM) 
ldlreadtJX) 
frexpOC) 
tp(l) 
route(gN) 
inetON) 
wherejs(l) 
man {I) 
man(S) 
route(8N) 
ascii(S) 
dill"mlr.(l) 
umask(l) 
umask(2) 
mkstr(l) 
master(4) 
master(4) 
reaexp(S) 
math(S) 
math(S) 
eqn(I) 
matberrOM) 
max{JF) 
max(JF) 
max<JF) 
max<JF) 
maze(6) 
maze(6) 
mWIIcc(l) 
mclockOFJ 
bcd(6) 
mem(7) 
memory(JC) 
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memset: memory/ mema:py, memchr, memcmp, memcpy, 
operations. memccpy, memchr, memcmp, memcpy, memset: memory 

memccpy, memchr, memcmp, memcpy, memset: memory/ 
free, real!()(:, calloc: main memory allocator. malloc, 

mallopt, mallinfo: fast main memory allocator. /calloc, 
shmctl: shared. memory control operations. 

queue, semaphore set or shered. memory kl. /remove a message 
mem, kmem: core memory. • • • • 

memcmp, memcpy, memset: memory operations. /memchr, 
shmop: shared memory oporatiol!ll. 

lock process, leKt, or data in memory. plock: • • • • 
shmaet: pt shared. memory segment. • • • 

I memchr, memcmp, memcpy, mem.set: memory operations. 
sort: sort and/or mei)C Illes. • • , •• 

files. acctme111: mere;e or add total acCounting 
files or subsequenV paste: merp same liPCII of several 

mesa: permit or deny messqes. 
msgctl: messqe control operations. 

mkstr: create an error messqe file by mli&SlllinJ Cl 
recvfrom, recvmq: reeeive a messqe from a socket. recv, 

send., send.to, sendmsg: send. a messqe from a socket. • 
m510p: messqe operations. 

maiiK: interactive message processint; IY&Iem. 
msqet: aet messqe queue. • • • 

or shared/ ipcrm: remove a messqe queue, semaphore set 
mesa: permit or deny messaps. • • 

sys_nerr: system error mesuges. /errno, sys_errlist, 
d.minl: Fortran minimum-value/ min, minO, aminO, mini, aminl, 

dminl: Fortran/ min, minO, aminO, mint, &mini. 
min, minO, aminO, mini, aminl, dminl: Fortran/ 

/mini, aminl, d.minl: Fortran minimum-value functions. 
mkdir: make a directory. , 
mkfs: constriiCt a file system. 

system. mkfslb: construct a file . 
lost+found. d.irectory fort mklost+found: make a • 

mknod: build spe~:ial file. 
special or ordinary file. mknod: make a d.irectory, or a 

file by massaging C source. mkstr: create an error messqe 
filename. mktemp: make a unique 

formatting documentll. mm: the MM macro packa&e for 
documenlll formatted. with the MM macros. /prinVcheck 

Oocumenlll formatted with the/ mm, osdd, checkmm: prinVcheck 
formatting documenlll. mm: the MM macro packap for 

view araphs, and slides. mmt, mvt: lypeset document&. 
table. mnttab: mounted ftle system 

remainderi111 intrinsic/ mod, amod., dmod: Fortran 
chmod: change mode. • • 

umuk: set file..::reation mode mask. • • • 
chmod: change mode of file. • • • 

aetiY: set terminal type, modes, speed, and line/ 
bs: a compiler/interpreter for modest-sized proarams. 
floating-point{ frellp, klexp, modf: manipulate parts of 

touch: update access and modification times of a file. 
utime: set file access and modification times. • •.. 

/ckpucet, dodisk, lastlot!in, monacct, nulladm, prctmp,f 
profile. monitor: prepare execution 
uusub: monitor UIICP network. 

moo: auassi.n& aame. 
paekage for rormattinal moiid: the OSDD adapter macro 

revhex: translates Motorola S-records from/ 
mount: mount • file system. • 

system. mount, umount: mount and dismount file 
mount: mount • file system. 

setmnt: establish mount table. • • • 
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memory(JC) 
memory(3C) 
memory(3C) 
malloc(3C) 
malloc(lX) 
shmct1(2) 
ipcrm(l) 
mem(7) 
memory(JC) 
shmop(l) 
plock(l) 
shmpt(l) 
memory(JC) 
sort (I) 
ac:etmeraO M) 
paste(!) 
me51(1) 
mqc:tl(2) 
mkstr(l) 
recv(lN) 
send(lN) 
msgop(2) 
maUx(l) 
nuuet<2) 
ipcrm(l) 
mesa (I) 
perror(3C) 
mln(JF) 
min(lF) 
min(3F) 
min(lF) 
mkdlr(l) 
mkfa(IM) 
mk£slb0M) 
mklo5t+fnd(IM) 
mknod(IM) 
mknod(2) 
mkstr(l) 
mktemp(lC) 
mm(5) 
mm(l) 
mm(l) 
mm(S) 
mmt{l) 
mnttab(4) 
mod<3F) 
ehmod(l) 
um .. k(l) 
chmod(l) 
ptty(IM) 
bli(l) 
froxpUCJ 
touch(!) 
utime(2) 
accllh(IM) 
monitorOC) 
uusubOM) 
moo(6) 
mosd(S) 
rcvhex(l) 
mount(2) 
mount(IM) 
mount(2) 
setmnt(IM) 
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dismount file system. 
mnttab: 
mvdir: 

cp. In, mv: copy, link or 
lseek: 

tbe LP request !ICheduler and 
formalling a permuted index. 
/erand4S, lrand4S, nrand48, 

operations. 

telect: synchronous ilo 
typetellii"IJ view 1raphs and/ 

cp., In, 

araphs, and slides. mmt, 
loa, aJoa, dloa, clo1: Fortran 

i·numbers. 
/dnint, nint, idnint: Fortran 
mathematical text for/ eqn, 

definitions for eqn and 
mail system. 

8-NET. 

values between host and 
tetnetent, endnetent: Jet 

/tethostent, endhostenc set 
Jo; software Joopback 

ifronft&: ronft&ure 
netmaJI: the B-NET 

networks: 
routed: 

netslat: show 
uusub: monitor uw:p 

networkina: introduction to 
networking facilities. 

bo£. 
a tell! file. 

news: print 

,_, 
priority. 

Integer/ anini, dnint, 

list. 
object file. 

chllqe current UNIX system 
hllqups (sh only). 

setjmp, loll&imp: 
bitwise boolean/ and, or, xor, 

drand4S, erand4S, lrand48, 

format mathematical text for 
tbl: format lables for 

constructs. deroff: remove 
between host/ htonl, htons. 

host and/ htonl, htons, ntohl, 
null: the 

/dodlsk, lastlOJin, monsc:ct, 
nl: line 

number: convert Arabic 

mount, umount: mount and 
mounted file system table. 
move a directory. 
move files. • • • 
move read/write file painter. 
move requests. /start/stop 
mptll: the macro package for 
mrand43, jrand48, srand4S,/ 
mSI(:tl: message control • 
msget: get messase queue. 
mqop: messqe operations. 
multiplexiq. • •• 
mv: a troff macro packqe for 
mv: copy,link or move files. 
mvdir: move a directory. 
mvt: l)'pesel documents, view 
natural logarithm intrinsic/ 
ncheck: generate names from 
nearest inteaer functions. 
neqn, chel:keq: format 
neqn. /special character 
netmail: the B·NET network 
netmailer: deliver mail to 
netstat: show network status. 
network byte order. /convert 
network entry. /getnetbyname. 
network host entry. 
netwwk interface. • 
network int-erface parameters. 
network mail system. 
network name data base. 
network routiq daemon. 
network status. 
network. • 
networkina facilities. 
networkina; introduction to 
networks: network name dala 
newform: chaOJe the format of 
n~~wgrp: loa in to a new group. 
news items.. • • 
news: print news items. • 
nice: chal!Je priority of a 
nice: run a command stlow 
nint, idnint: Fortran nearest 
nl: line numbering filter. 
nlist: get entries from name 
nm: print name .-st of common 
nmS.O: print name list. 
nodename. ctJanod: • • • 
nohup: run a command immune to 
non-localaoto. • • -
not, !shift, rshiJc Fortran • 
nrand48, mrand48, jrand48,/ 
nroff: form;at text. 
nroJf or troff. /checkeq: 
nroff or troff. 
nroff/trolf, tbl, and eqn 
ntohl. ntoh.s: convert values 
ntohs: convert values between 
null file. • 
null: the null file. • 
nullildm, prctmp, prdaily.l 
numberiOJ filler. 
numerals to Enalish. 
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mountUMl 
mnllab(4) 
mvdir(IM) 
cp(l) 
Jseek(2) 
lp!IChed(IM) 
mptx(S) 
drand48(3C) 
msactl(2) 
msaaed2) 
mqop(2) 
select(2N) 
mv(S) 
cp(l) 
mvdir(IM) 
mmt(l) 
toa(JF) 
ncheck(IM) 
round(JF) 
eqn(l) 
eqnchar(S) 
netmaii(8N) 
netmailer(8N) 
netstat(IN) 
byteorder(3Nl 
getnetentON) 
gethostentONl 
to(Sl 
ifconlig(8N) 
netmait(8N) 
networks(4Nl 
routed(8Nl 
nelstat{IN) 
uusub(IM) 
intro(SN) 
intro(SN) 
networks(4N) 
newform(l) 
newarp(l) 
news()) 
news(!) 
nice(2) 
nice(!) 
round(3F) 
niOl 
nlist(3C) 
nm(l) 
nmS.O(l) 
chgnod(IM) 
nohup(l) 
setjmpOC) 
booi(JFl 
drand48(JC) 
nroff(l) 
eqn(IJ 
tbl(i) 
derolf(l) 
byteorderONl 
byteorderONl 
null(7) 
nutl(1) 
ac:ctsh(IM) 
nl(l) 
number(6) 



ldfen: eommon object file access routines. 
eonv: object file converter. 

dump selected parl!i of an object file. dump: 
klopen, ldaopen: open a common object file for readi!IJ. 

number entries of a eommon object file funetion. /line 
klaelose: dose a eommon objeet file. lddose, 

the file header of a eommon object file. ldfbre.d: read 
retrieve symbol name for object file. ldgetname: 
of a section of a eommon object file. /number entries 
file header of a eommon objed file. /to the optioMl 

of a seetion of a eommon object file. I entries 
seetion header of a eommon object lllle. /an indexed/named 

seetion of a eommon object file. /an indexed/named 
symbol table entry of a common object file. /tbe index of a 
symbol table entry of a eommon object file. /re.d an indexed 

tbe symbol table of a common object file. /seek to •• 
number entries in a eommon object file. linenum: line 

nm: print name list of eommon object file. • • 
JnformaUon for a eommon object :file. /relocation 

seelion header for a eommon object :file. senhdr: •• 
sizeS.O: size of an objeet :file. • .•••• 

number information from an object file. /symbol and line 
format. syms: eommon object file symbol table 

• a.out header for eommon object files. aouthdr.b 
file besder for eommon object flies. :filehdr: 

hex: uanslales object Illes. 
directories. epset: install object files in binary 

kl: link editor for common object files. 
print seetion sizes of common objeet files. size: 

find orderlna relation for an object library. !order: 
find orderina relation for an object library. lorderS.O: 

/tbe printable strings in an object, or other bin~~ry file. 
/setarent, endgrent, fgetgrenC obtain group file entry from a/ 

od: oetal dump. •• 
od: octa1 dump. • • • 

eommand immune to banaups {sb only). nobup: run a 
the speelfiedl exterr: turn on/off tbe extended errors in 

puC puts a file onto a remote maebine. 
readiDJ. ldopen, klaopen: open a eommon object file for 

fopen, freopen, fdopen: open a stream. • 
open: open for reading or writing. 

wriliJII. open: open for reading or 
seekdir, rewioddir, closedir:l opendir, re.ddir, telldir, 

tputs: terminal independent operation routines. /taoto, 
ffs: bit and byte string operations. /bc:mp, bzero, 

DeJtible lelJ&tb directory operations. /elosedir: • 
mememp, memepy, memset: memory operations. memeepy, memebr, 

msactl: messqe eontrol operatio111. 
msgop: messa1e operations. 

semetl: semaphore eontrol operations. 
semop: semaphore operations. 

shmc:tl: shared memory eontrol operstions. 
shmop: shared memory operations. . .•.• 

strespn, strtok: strilq: operations. /strpbrk, strspn, 
join: relational datsbase operator. • • • • • 

deopy: eopy file systems for optimal aecess lime. 
CRT screen bandlina and optimization paekage. eurteS: 

vector. getopt: get option. letter from aiJument 
eommolll ldobseek: seek to tbe optionalll.le hesder of a 

fenll: file eontrol options. • • 
stty: set the options for a termin~~L 

ptopt: parse command options. • • • 
/seiSOekopt: get and set options on soekets. 

Fortran bitwise boolealll and, or, xor, not, }shift, nbift: 
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ldfen(4) 
eonv(l) 
dump(!) 
ldopen(3X) 
ldlread{3X) 
ldclose{3X) 
ldlluead(3X) 
ldgetname(3X) 
ldlseek(3X) 
ldohseek(3X) 
ldrseek(3X) 
ldshread(3X) 
ldsseek(3X) 
kltbindex<JX) 
ldtbre.d<JX) 
ldtbseek(3X) 
linenum(4) 
nm(l) 
reloc(4) 
senbdr{4) 
sizeS.O{I) 
strip {I) 
syms(4) 
aouthdr(4) 
fllebdr(4) 
bex(l) 
epsetUMl 
ld{l) 
size (I) 
larder(!) 
lorderS.O(l) 
strings(l) 
get&rent<3C) 
od{l) 
od(l) 
nohup(l) 
exterr{J) 
pudiC) 
ldopen{3X) 
fopen(3S) 
open(2) 
open(2) 
direetory{3X) 
termc:ap(3X) 
blltrilq:(3N) 
directory OX) 
memory{3C) 
mSI(:tl(2) 
msgop(2) 
semetl(2) 
semop(2) 
sbmeU{2) 
shmop(2) 
strina<JC) 
join (I) 
deopy(IM) 
curses{3X) 
aetoPIOCl 
ldobseek0X) 
fentl(S) 
stty(l) 
ptopt(l) 
ptsoekopt(2N) 
booi(3F) 
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object library. lorder: lind ordering relation for an .• 
object/ lorderS.O: find ordering relation for an .• 

a directory, or a special or ordil\llry file. mknod: make 
formatting/ mosd: the OSDD adapter macro packqe for 

documents formaued with/ mm, osdd, checkmm: prinVcheck 
dial: establish an out-going tenninalline/ ••. 

assembler and link editor output. a.out: common ••• 
assembler and link editor output. a.out5.0: ..•••• 
/vsprintf: print formatted output of a vararp araumenV 
/vsprintf: print formatted output of a varars;s al"JUmenV 

sprintf: print formatted output. printf, fprintf, 
Slip: make output single spaced. 

/acctdusg, accton, acctwtmp: overview of accountina: and/ 
chown: change owner and group of a file. • 

chown, chs;rp: chanse owner or group. • •••• 
and expand Iiles. pack, peat, unpack: compre511 

handlina and optimization package. curses: CRT screen 
permuted/ mptx: the macro package for formattina: a 

documents. mm: the MM macro package for formatting 
mosd: the OSDD adapter macro packq:e for formattingl .• 

sraphs and/ mv: a troll' macro packas;e for typesetting view 
sadc: system acUvity report package. sal, sa2, •• 

standard buffered inpuVoutput package. stdio: •••••. 
interprocells communication packq:e. ftok: standard •. 

4014 terminal. 4014: pa&inator for the Tektronix 
tune ftoppy disk setllina time parameter!l. disktune: •• 

configure network interface parameters. ifconlig: 
process, proce1111 aroup, and parent process IDs. /get 

getopt: parse command options. 
passwd: chaqe loain password. 
passwd: password file. 

I endpwent. f1etpwent: get password file entry. 
putpwent: write password file entry. 

passwd: password file. 
aetpalls: read a password. 

passwd: chanse login password. • • • 
pwck, sriJ<:k: password/group file checkers. 

several files or subsequent/ paste: merge same lines of 
dirname: deliver portions of path name~~. basename, • . • 

directory. getcwd: 1et pathname of current working 
farep: seart:h a file for a pattern. arep, qrep, 

processina: lilna:uaae. awk: pattern scanning and 
signal. pau~~e: suspend process until 

e:~~pand files. pack, peal, unpack: compress and 
a process. popen, pclose: initiate pipe to/from , 

truth value about your/ m68k, pdpll, uJb, u3b5, vax: provide 
get name of connected peer. getpeername: •• , , 

me111: permit or deny messages, , 
macro package for formatting a permuted index. mptx: the 

ptx: permuted index. 
format. acct: per-process a.ecounliJIIfile 

acctcms: command summary from per-process a.ccountin&/ • 
sys nerr: system error/ perror, errno, sys_errlist, 

- viewin&. more: file perusal filter for crt ..• 
terminals. pg: file perWIIII filter for soft-copy 

soft-copy terminals. PI: file perusal filter for • 
tc: phototypesetter simulator. 

access physical addresses. phys: allow a process to . 
allow a proce1111 to access physical addresses. phys: 

split split a file into pieces. • • • •••• , 
channel. pipe: create an interprocess 

tee: pipe fittin&. , •••. 
popen. pclose: initiate pipe to/from a process. 

fish: play "Go Fish" . 
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!order(!) 
lorderS.O(l) 
mknod(2) 
mosd(Sl 
mm(l) 
diai(3C) 
a.out(4) 
a.outS.0(4) 
vprintfOSl 
vprintf(3X) 
printf(JS) 
ssp(!) 
acetUM) 
chown(2) 
chow nO) 
pack(!) 
CUl'Se!l(lX) 
mptx(S) 
mm(S) 
mosd(S) 
mv(S) 
sar(IM) 
stdio(3S) 
stdlpc(3C) 
4014(1) 
disktuneUMl 
ifconfig(8N) 
getpld.(2) 
getopt(l) 
passwd(l) 
passwd(4) 
aetpwent(lCl 
putpwent(3C) 
passwd(4) 
&etpass(3C) 
paSSWd(l) 
pwck(IM) 
paste(!) 
basenameOl 
aetcwd(3Cl 
arep(l) 
awk(l) 
pause(2) 
pack (I) 
popen(3S) 
machid(l) 
aetpeemameONl 
mesa (I) 
mptx(Sl 
ptx(l) 
acct(4) 
aa:U:msUMl 
perror(3C) 
more( I) 
,.m 
,.m 
tc(l) 
pbys(2) 
phys(l) 
split(!) 
pipe(2) 
tee(!) 
popen(JS) 
fish(6) 



life: play the game of life. 
worm: Play the growing worm aame. 

data in memory. plock: lock pro~ss, teJ:t, or • 
plot: graphil;:s interfa~. • • 

subroutines. plot: graphic:s interfa~ 
images. pnch: file format for card 

ftell: reposition a file pointer In a stream. /rewind, 
!seek: move read/write file pointer. • •• 

to/from a process. popen, pclose: initiate pipe 
data base of terminal types by port ttytype: • , 

and library maintainer for portable archives. /archive 
basename, dirname: deliver portions of path names. 
functions. dim, ddim, idim: positive difference intrinsic 

banner: make posters. • • • • • 
logarithm,/ ellp, log, !oslO, pow, sqrt: exponential, 

/sqrt: exponential, logarithm, power, square root functions. 
brc, bcheckrc, rc, powerfail: system/ 

pr: print Illes. • 
/lastlogin, monacct, nulladm, prctmp, prdaily, prtacct,/ 

/monacct, nulladm, prctmp, prdaily, prtacct, runacct,/ 
function. dprod: double precision product intrinsic 

for troff. cw, checkcw: prepare constant-width tell! 
monitor: prepare uecution profile. 

cpp: the C language preprocessor. • • 
cpp: the C langua1e preprocessor. • • 

uiiJeC undo a previous get of an sees file. 
types: primitive system data types. 

interesting, adage. fortune: print a random, hopefully 
prs: print an sees file. 

date: print and set the date. 
cal: print calendar. • 

or a file. sum: print che<:ksum and block count 
editing activity. sact: print current sees file • 

id. whoami: print effective current user 
man: print entries in this manual. 

cat: concatenate and print files. • • • 
pr: print files. • • • 

vprintf, vfprintf, vsprintf: print formalled output of a/ 
vprintf, vfprintf, vsprintf: print formatted output of a/ 

printf, fprintf, sprint£: print formatted output. • 
host system. hostid: set or print identifier of current 

banner7: print large banner on printer. 
lav: print load averqe statistics. 

lpstat: print LP status information. 
nmS.O: print name list .• , •• , • 

object file. nm: print name list of common 
system. hostname: set or print name of current host 

system. uname: print name of current UNIX 
news; print news items. 

printenv: print out tbe environment 
file(s). acctcom: search and print process accountiiiJ •• 

object flies. size: print section sizes of common 
pstat: print system facts. • • 

names. id: print u1111r and group IDs and 
object, or/ strings: find the printable strinls in an . 

formatted/ mm, osdd, che<:kmm: print/check documents 
environment. prlntenv: print out the 

banner7: print kt~e banner on printer. • • • 
requests to an LP line printer. /cancel: send/cancel 

disable: enable/disable LP printers. el\llble, 
print formatted output. printf, fprintr, sprint!: 

nice: run a command at low priority. • • 
nice: change priority or a process. 

errors. errpt: process s report of loqed 
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life(6) 
worm(6) 
plock(2) 
plot(4) 
plot(3Xl 
pnch(4) 
fseek(3S) 
beek(2) 
popen(3S) 
ltytype(4) 
sr(l) 
basename(l) 
dim(3F) 
banner(!) 
exp(3M) 
eJ:p(3M) 
brcUM) 
pr(l) 
acctshOM) 
acctshOM) 
dprod(3F) 
cw(l) 
monitor(3C) 
cpp(l) 
cppS.O(l) 
unset(l) 
types(S) 
fortune(6) 
prs(l) 
dateOl 
cal (I) 
sum (I) 
sactU) 
whoami(l) 
man(!) 
cat (I) 
pr(l) 
vprint£(3S) 
vprintf(3X) 
printf(JS) 
hostid(IN) 
banner7(1) 
lav(l) 
lpstat(l) 
nmS.O(l) 
run (I) 
hosltlameON) 
u.name(l) 
news(l) 
printenv(l) 
acctcom(l) 
tize(l) 
pstat(IM) 
id(l) 
strinas(l) 
mmU) 
printenv(l) 
banner7(1) 
lp(l) 
ensble(l) 
prlntf(3S) 
niceOJ 
nice(2) 
errpt(IM) 
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acct: enable or diiiable 
acctprcl, aa:tprc2: 

aa:tcom: search and print 
times. times: get 

init, telinit: 
timell: time a command; report 

ellit, _ellit: terminate 
fork: create a new 

/getpgrp, getppid: get process, 
setpgrp: set 

killpg: send signal to a 
process group. and parent 

inittab: script for the init 
kill: terminate a 

nice: chanse priority of a 
kill: send a signal to a 
initiate pipe tolrrom a 

getpid, getwp, getppid: get 
pS: report 

memory. plock: lock 
times: get process and child 

addresses. phys: allow a 
wait: wait for child 

wait): wait for child 

'"''' pause: suspend 
list of file systems 

to a process or a group of 
killall: kill all active 

structure. f~~Ser: identify 
awk: pattern scanning and 

shutdown: terminate all 
mailx: interactive message 

m4: macro 
provide truth value about your 

between M68000 and VAX-111780 
alarm: set a 

dprod: double precision 

function. 
profile. 

prof: display 
monitor: prepare execution 

profil: execution time 
environment at login time. 

prof: 
standard/restricted command 

arp: Address Resolution 
/setprotoent, endprotoent: get 

inet: Internet 
ip: Internet 

protocols: 
DARPA Internet File Transfer 

telnetd: DARPA TELNET 
DARPA Trivial File Transfer 

Internet Transmission Control 
user Interface to the TELNET 

trpt: transliterate 
udp: Internet User Datagram 

bo£. 
arithmetic: 

for reading or/ lockiq: 
m68k, pdpll, uJb, uJbS, vax: 

true, false: 

process accountina. 
process accounting. • 
process accounting llle(s). 
process and child process 
process control/ 
process datil and system/ 
process. 
process. • 
process group, and parent/ 
process group ID. 
process group. • 
process IDs. /get process, 
process. • • 
process. • • 
process. • • 
process or a group of/ 
process. popen, pc;lose: 
process. proocess group, and/ 
process status. • 
process. text, or data in • 
process times. • • • 
process to access physical • 
process to stop or terminate. 
process to stop or terminate. 
process trace. • • 
process until si&nal. 
processed by fsck. checklist: 
processes. I send a si&nal 
processes. . , • , , • • 
processes using a file or file 
processing language. 
processing. • • • 
processina SJ1lltem. 
processor. . , • , , • • 
processor type. /u3bS, vn: 
processors. /convert files 
process's alarm clock. 
product intrinsic function. 
prof: display profile data. 
prof: profile within a 
profil: eKecution time 
profile data. 
profile. • • 
profile. • • 
prollle: setting up an 
profile within a function. 
prot;ramming language. /the 
Protocol. 
protocol entry. 
protocol family. 
Protocol. • • 
protocol name data base. 
Protocol server. ftpd: • 
protocol server. 
Protocol server. tftpd: 
Protocol. tcp: 
protocol. telnet: 
protocol traec. • 
Protocol. •• 
protocoill: protocol name data 
provide drill in number racts. 
provide exclusive file rqions 
provide truth value about your/ 
provide truth values. • • 
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acct(2) 
acctprc( I M l 
aa:tcomOl 
times(2) 
initOMl 
timex(!) 
exit(2) 
fork(2) 
getpid(2) 
setpgrp(2) 
kiliPION) 
getpid(2) 
inittab(4) 
kill (I) 
nice(2) 
ki11(2) 
popenOSl 
getpid(2) 
ps(l) 
plock(2) 
times(2) 
phys(2) 
wait(2) 
wait3(2N) 
ptrace(2) 
pa.use(2) 
checklist(4) 
ki11(2) 
killall(IM) 
fuser(IM) 
awk(l) 
shutdownOM) 
maib(l) 
m4(1) 
machid(l) 
fscv(IM) 
alarm(2) 
dprod(3F) 
prof(!) 
prof(S) 
profll(2) 
prof(]) 
monitor(3C) 
profil(2) 
profile(4) 
prof(S) 
sh(l) 
arp(SP) 
getprotoentONl 
inet(SF) 
ip(SP) 
protocols(4N) 
ftpd(8N) 
telnetd(8N) 
tftpd(8N) 
tcp(SP) 
telnet(IN) 
trpt(8Nl 
udp(SPl 
protocols(4N) 
arithmetic(6) 
lockit~~U) 
machid(]) 
true (I) 



prs: print an sees file. 
fnulladm, pre:tmp, prdaily, prtacct, runacct, shutaa:t,l 

ps: report process staiWi. 
pcy: pseudo terminal fi"iver. 
sxt: pseudo-device driver. , , 

/pnerate uniformly distributed pseudo-random numbers. 
pstat: print system faets. 
pcrue: pr(K:ess traee. 
ptx: permuted index. • • 
pty: pseudo terminal driver. 

stream. Ulllele: pUSh eharaeter baek into input 
put ebaraeter or word on a/ pute, putehar, fpute, putw: 

ehara<:ter or word on a/ pule, putehar, fpute, putw: put 
environment. putenv: thallle or add value to 

entry. putpwent: write password file 
maehine. put: puts a ftle onto a remote 

stream. pulll, fputs: put a stri111 on a . 
setutent. aetutid, setutllne. pututline, setutent, endutent,/ 

a/ pute, putehar, fpute, putw: put ehllracter or word on 
file eheekers. pwck, &rpc:k.: pa!ISWordlr;roup 

pwd: workilll directory name. 
qson: quicker sort. 

!put: query terminfo database. 
insert/remove element from a queue. insque, remque: 

msuet: 1e1 message queue. , • • •..• 
iperm: remove a message queue, semaphore set or shared/ 

qsorc quicker sort. , , • • • . 
quiz: test your knowled1e. 

display. rain: animated raindrops 
rain: animated raindrops display. 

random-number/ !rand, srand, rand: Fortran uniform 
random-number aenerator. rand, srand: simple • • 

adqe. fortune: print a random, hopel'ully interestins, 
rand, srand: simple random-number pnerator. 

/srand, rand: Fortran uniform random-number aenerator. 
fsplit: split n1, ratfor. or eO Illes. 

dialect. ratfor: rational Fortran 
ratfor: rational Fortran dialect. 

initialization/ brc, behcekre, re, pawerfail: system 
routines for returnilll aJ remd, rresvport, ruserok: 

rep: remote file oopy. • • 
S-records from downloadinaJ rcvhell:; translates Motorola 

Jelpass: read a password. • ••.. 
entry of a oommon/ ldtbread: read an indelled symbol table 

header/ ldshread, ldnshread: read an indexed/named section 
read: read from file. 

readv: read from file. 
rmail: send mail to users or read mail. mail, 

line: read one line. 
read: read from file. 

member of an/ ldahre&d: read the archive hellder of a 
common object llle. klfhre1<1: read the file header of a . 
rewinddir, closedir:/ opendir, readdlr, telldir, seekdir, •• 

open a common object file for reading. ldopen, ldaopen: • 
exelusive file reJ,ions for readirJ& or writllll- /provide 

open: open for readilll or writing. 
readv; read from file. • 

!seek: move read/write file painter. 
cmpb;,l im, iflx, idint, real, Doat, sn11, dble, , 
allocator. malloc, free, realloc, calloc: main memory 

mallinfo: fast/ malloc, free, realloc, calloc, mallopt, 
reboot: reboot the system. 
reboot: reboot the system. 

reboot: reboot the system. 

- 37 -

Petmuted Jndex 

prs(l) 
acctshOMl 
ps(l) 
pty(S) 
sxt{7) 
drand48(3CJ 
pstat(IM) 
ptraee(2) 
Pill: (I) 
pty(S) 
unptc(JS) 
putc(JS) 
putc(JS) 
putenv(JC) 
putpwent(JC) 
put (I C) 
puts(JS) 
setut<JCJ 
putdJS) 
pwck(IM) 
pwd(l) 
qsort(JC) 
tput(l) 
insque(JN) 
msgset{l) 
lpcrm(l) 
qsort(JC) 
quil(6) 
rain(6) 
rain(6) 
rand(3F) 
rand(3C) 
fortune(6) 
rand(JC) 
r•nd(3F) 
fsplit(l) 
ratfor(ll 
ratfor(l) 
brcOM) 
remdUN) 
rep (IN) 
revhex(l) 
r;etpassOCJ 
ldtbread(JX) 
ldshre.d(3X) 
read(2) 
readv(JN) 
mail(!) 
line( I) 
re•d(2) 
ldahread(JX) 
ldfhread<JX) 
direetoryUX) 
ldopen(3X) 
loekill8(2) 
open(2) 
readv(3N) 
lseelr.(2) 
fiype(JF) 
malloc(JC) 
malloc(JX) 
rebootUM) 
reboot(2) 
reboot (1M) 



Permuted Index 

reboot: reboot the system. 
spetify what to do upon tealipt of a signal. si,nal: 

!specify Fortran action on receipt of a system sianaJ. 
recv, recvfrom,"recVIIlSII; rea~ive a messqe from a/ 

lockf: record lockina on files. 
from per-process afXOunting records. /command summaJ)' 

errdead: extract error records fro-m dump. 
manipuhlte connect accounting records. fwtmp, wtmpllx: • 

tape. free: recover files from a backup 
tealive a messqe from a/ recv, reevfrom, recvm51: 

message from a socket. recv, reevfrom, recvms&: tealive a 
from at recv, recvfrom, recvmsg: receive a message 

ed, red: text editor. • ••.• 
execute a regular expression. regcmp. reaex: compile and 

compile. rep:mp: reaular expression 
make: maintain, update, and rqenerate groups of pro&n~ms. 
regular expression. regcmp, reae:t: compile and exeeute a 

compile and match routines. rege:tp; rquklr e:tpression • , 
/provide e:tclusive file regions for reading or/ 

match routines. rege:tp: regular expression compile and 
regcmp: regular expression compile. 

regex: compile and execute a regular e:tpression. reacmp. 
requests. accept, reject: allow/prevent LP 

sorted files. comm: select or reject lines common to two 
lorder: find ordering relation for an object! 

lorderS.O: find ordering relation for an object! 
join: relational database operalo£. 

for a common object file. reloc: relocation infortrn~tion 
stripS.O: remove symbols and relocation bits. , , •••• 

ldrseek, ldnrseek: seek to relocation entries of a/ 
common obJect file. reloc: relocation information for a 
ffmod, fahs: floor, ceiling, remainder. absolute value! 

mod, amod, dmod: Fortran remainderinl intrinsic! 
calendar: reminder service .• , , •• 

for returning a stream to a remote command. !routines 
rexec: return stream to a remote command. 

rexecd: remote execution serve:r. 
rep: remote file copy. • • 

rklgin: remote lolin. 
rlogind: remote lngin server. 

put: puts a file onto a remote machine. 
mke: takes a file from a remote machine. •• 

remsh: remote shell. 
remshd: remote shell server. 

ct: spawn setty to a remote terminal. , , 
file. rmdel: remove a delta from an SCCS 

semaphore set orf ipcrm: remove a message queue, • 
unlink: remove directory entry. , •• 

rm, rmdir: remove fiM:s or directories. 
eqn constructs. derolf: remove nmlf/trolf, tbl, and • 

bits. stripS.O: remove symbols lllld relocation 
from a queue. ifllKiue, remque: insertlremo\le element 

remsh: remote shell. 
remshd: remote shell ser\ICr. 

check and interactive repair. /S)Istem consistency 
uniq: report repeated lines in a file. 

clock: report CPU time used. 
communication! ipcs: report inter-process •. 

blocks. df: report number of free disk 
enpt: process a report of Iossed errors. • , 

frequencies in a file. freq: report on character ••• , 
sal, sadc: system activity report paekage. sal, 
timex: time a oommtllld; report pro-cess data and system/ 

ps: report process status. • ••• , 
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rebootUJ 
si&nal(2} 
sil;na!UF) 
recvUN) 
lockf(lC) 
ace«:ms(IM) 
errdeadUM) 
fwtmp(tM) 
frecUM) 
tee\1(2N) 
reev(2N) 
recvUN) 
ed(l) 
rescmp<JX) 
rqcmp(l) 
make(!) 
regcmpUX) 
re1expiS) 
loc:kincl2> 
re&ellPIS) 
regcmp(l) 
regcmp(JX) 
a<:eep~U M) 
commit> 
klrder(l) 
JorOetS.O(l) 
join (I) 
reklc(4) 
stripS.O(l) 
ldrseek.UX) 
reloc(4) 
Ooor()M) 
mod(JF) 
calendar(!) 
rcmd<JN) 
rexec(3N) 
rexecd(8N) 
rcp(IN) 
rio-sin UN) 
rtoaind(8N) 
pudiC) 
take II C) 
remsbiiN) 
remsbd(8N) 
ct(IC) 
rmdel(l) 
ipcrmOl 
unlink(2) 
rm(l) 
derolrlll 
lllripS.O(I) 
insq~()N) 

remshUN) 
remshd(SN) 
fsck(IM) 
uniqlll 
clockiJC) 
ipa;(l) 
df<IM) 
errpt(IM) 
freq(l) 
sar(IM) 
timex(!) 
pS(I) 



file. uniq: report repeated Jines in a 
sar: SYStem activity reporter. • • 

files. version: reports versio-n number of 
stream. fseek, rewind., ftell: reposition a file pointer In a 
/lpmnve: start/stop the LP request scheduler and move/ 

reject: a\lowtprevent LP requCsbl. accept, • 
LP request scheduler and move requests. /start/"op the 

\p, c:am:el: send/cancel requests to an LP line/ 
teler.ype bits to a/ tset, reset: set or reset the 

sensible/ tset, reset: set or reset the teletype bits to a 
arp: Addre!lll Resolution Protocol. 

object file. ldcetname: retrieve symbol name for 
araument. getara: return Fortra.n command-line 

variable. getenv: return Fortran environment 
accountlna. mcioclr.: return Fortran time 

abs: return intepr absolute value. 
strinJ. len: return lea&th of Fortran • 

substrln&. \nde)l.: return location of FQrtran •• 
losname: return losln name of user. 

command. re"ec: return stream to a remote . 
name. aetenv: return value for.snvironment 

stat: data returned by stat system mil. 
/ruserok: routines for returninJ a stream to a remote! 

confiauration/ uvar: retur115 SYStem-spcciftc 
col: filter reverse line-feeds. 

file pointer In a/ fseek, rewind, ftell: reposition a 
/readdir, telldir, seekdir, rewlnddir, closed\r: llex.ible/ 
creat: create a new file or rewrite an existinl one. 

remote command. re"ec: return stream to a 
server. rexecd: remote execution • 

rloain: remote Josin. 
rloJ;ind: remote Josin server. 

directories. rm, rmdir: remove files or 
read mail. mail, rmllil: send mail to users or 

sees file. rmdel: remove a delta from an 
dire~:tories. nn, rmdir: remove files or 

Escape from the automatic robots. autorobots: •• 
Try to escape the killer robots. chase: •• 

robots. robots: E-pe from the 
robots: Escape from the robots. • • • 

chroot: chaqe root directory. • • 
chroot: cbaOJe root director)' for a command. 

lor;arithm, power, square root functions. /e"ponentlal, 
/dsqrt, csqrt: Fortran square root intrinsic function. 

routiOJ tabies. route: manually manipulate the 
daemon. routed: network routiOJ 

rcmd, rresvport, ruserok: routines for returnii!J a/ 
Internet address manipulation routines. /inet_netof: 

common object file access routine&. ldfcn: 
expression comptle and match routines. re,exp: reaular 

terminal independent operation routines. !tanto, tputs: • 
routed: network routii!J daemon. • • 

route: manually manipulate the routiOJ tables. • • • 
for returnina; a stream/ rcmd, rresvport, ruserok: routines 

standord/restric:tedf sh, rsh: shell, the •• 
and, or, )!.Of, not, !shift, rshift: Fortran bitwise! 

nice: run a command at low priority. 
haOJups (sh only). nohup: run a command immune to 

runa<:ct: run doily aecountin1. • 
runacct: run daily accounting. 

/prctmp. prdaily, prtacct, runacct, shutacct, startup,/ 
local machines. ruptime: show bost slaiUlll of • 

returninJ a/ rcmd, rresvport, ruserok: routines for 
machines. rwbo: wbo's loged in on local 
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uniq(\) 
!llf{l) 
version(\) 
fseek(lS) 
lpsched(\M) 
accept (1M) 
lpsehedOM) 
lp(l) 
tset(i) 
tset(l) 
arp(SP) 
klaetname(JX) 
aetara(JFJ 
aetenv(JF) 
mcloclr.(3F) 
abs(JC) 
len(JF) 
index(JF) 
iolname(JX) 
rexec(JN) 
&etenv(JC) 
stat(S) 
rand(JN) 
uvar(2J 
col (I) 
fseek(JS) 
direc10ry(3X) 
creat<2) 
re)l.e~;(3N) 
rexecd(8N) 
riOJinUN) 
rlosind(8N) 
rm(l) 
mail (I) 
rmdel(l) 
rm(l) 
autorobots(6) 
chase(6) 
robots(6) 
robots(6) 
chroot(2J 
chroot(IM) 
exp(JM) 
sqn<3FJ 
route(8N) 
routed(8N) 
rcmd(JN) 
inetCJN) 
\dfcn(4) 
rqexp(S) 
termcap(JX) 
routed(8N) 
route(8N) 
rcmd<3N) 
sh(l) 
booi(JF) 
nice (I) 
nohup(l) 
ru~(IM) 
runacctOM) 
acclsh(IM) 
ruptime(IN) 
rcmd(JN) 
rwho(IN) 



Permuted Jndex 

rwhod: system status server. rwhod(8Nl 
activity report package. sal, sa2, sa<lc: system sarOMl 

report package. sal, sa2, SBdc: system activity sarOMl 
editing activil)'. sact: print current sees file SBct{\) 

packap. sal, sa2. sadc: system activity report sarOM) 
sag; syslem activity graph. Sall(\0) 
sar: system activity reporter. sar(l) 

space allocation. brk, sbrk: change data segment brk(2) 
formatled input. scanf, fscanf, sscanf: convert scanf(JS) 

bfs: bia; file scanner. . bfs(l) -language. awk: pattern scanning and processing awk(\) 
the delta commentary of an sees delta. cdc: change cdc(\) 

comb: combine sees deltas. comb(!) 
make a delta (change) to an sees file. delta: . delta(\) 

sact: print current sees file editing activity. sact(L) 
get: set a version of an sees file. get(!) 

prs: print an sees file. prs(l) 
rmdel: remove a delta from an sees file. rmdeJO) 

compare two versions of an sees file. scu<liff: sccsdilf(l) 
sccsfile: format of sees file. sccsfile(4) 

undo a previous get of an sees file. unget: unget(\) 
val: validate sees file. val( I) 

admin: cteate and administer sees files. ad min(!) 
what: identify sees files. what(\) 

help: ask for help in using sees. help(!) 
of an sees file. scu<lilf: compare two versions sccsdilf(l) 

sccsfllt:: format of sees file. sees file ( 4) 
/start/stop the LP request scheduler and move requests. lpschedOMl 

common object file. scnhdr: section header for a scnhdr(4) 
clear: clear terminal screen. clear(\) 

optimization/ curses: eR T screen handling and cursesOXl 
twinkle: twinkle stars on the screen. twinkle(6) 
display editor based on/ vi: screen-oriented (visual) vi(\) 

inittab: script for the init process. inittab(4) 
terminal session. script: make typescript of script(!) 

system initialization shell scripts. /rc, powerfail: brc(\M) 
sdb: symbolic debugger. sdb(l) 

prngram. sdiff: side-by-side difference sdilf(l) 
grep, egrep, fg.rep: search a file for a pat1ern. g.rep(J) 

bsearch: binary search a sorted table. bsearchOel 
accounting file(s). acc::tcom: search and print process acctoom(l) 

!search, !find: linear search and update. lsearchOe) 
hcreate, bdestroy: manage hash search tables. hsearch, hsearch(Je) 

tdelete, twalk: manase binary search trees. tsearch, tfind, tsearch(3el 
object file. scnbdr: section header for a common scnhdr(4) 

object/ I read an indexed/ named section header of a common ldshreadOXl 
/to line number entries of a section of a common object/ ldlseek(JX) 

/to relocation entries of a section of a common object/ ldrseek(JX) 
/seek to an indexed/named section of a common object/ ldsseekOX) 

files. size: print section sizes of common object size(\) 
sed: stream editor. sed(\) 

/mfilln(!48, jrand4tl, srand48, seed48, lcong48: generate/ drand480el 
section of/ ldsseek, ldnsseek: seek to an indexed/named ldsseek(JX) 

a section/ ldlseek. Jdnlseek: seek to line number entries of JdlseekOXl 
a section/ ldrseek, ldnrseek: seek to relvcation entries of ldrseek(JX) 

header of a common! ldohseek: seek to the optional file . ldohseek(3Xl 
common object file. ldtbseek: seek to the symbol table or a ldthseekOXl 

opendir, readdir, telldir, seekdir, rewinddir, closedir:/ directoryOXJ 
shmget: cet shared memory segment. shm~tt(2) -brk, sbrk: change data segment space allocation. brkUl 

to two sorted files. comm: select or reject lines common oommOl 
multiplexing. select: synchronous i/o select(2N) 

greek: select terminal filter. greek(!) 
of a file. cut: cut out selected fields of each line cut(!) 
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file. dump: dump selected parts of an object , , , , 
semctl: semaphore control operations. , . 
semop: semaphore operations. , , , , . 

ipcrm: remove a message queue, semaphore set or shared memory! 
sempt: get set of semaphores. • , , , , , , , 

operations. semcll: semaphore control .. 
semaet: plt set of semaphores. 
semop: semaphore operations. 

send, sendto, Rndmsg: send a message from a socket. 
a group of proo;;e:m:s. kill: ~c;l a signal to a process or • 

mail. mail, rmail: send mail to users or read • • 
message from a socket. Rnd, sendto, sendmsg: send a 

&roup. killpg: send si&nal to a process , •• 
line printer. lp, cancel: send/CIUICei requests to an LP 
socket, send, sendto, sendms&: send a message from a 

message from a soeket. send, sendto, sendmsg: send a 
reset the teletype bits to a sensible state. /reset: set or . 

File Traru;fer Protocol server. ftpd: DARPA Internet 
remshd: remote shell server. 

rexecd: remote execution server. 
rlogind: remote login server. 
rwhod: systeni status server. 

telnetd: DARPA TELNET protocol server. • 
Trivial File Transfer Protocol server. tftpd: DARPA 

make typescript of terminal session. script: , , , , 
buffering to a stream. setbuf, setvbuf: assign 

IDs. setuid, setgld: set user and group 
aetareru, getgrgid, aetsrnam, setgrent, endgrent, fgetgrent:J 

fgethostbyaddr, aethostbyname, sethostent, endhostent: gel/ . 
identifier off pthostid, sethostid: &etfset unique 

current host gethostname, sethostname: gel/set name of 
goto. setjmp, lon&imp: non-local 

encryption. crypt, setkey, encrypt: generate DES 
setmnt: establish mount table. 

fgetnetbyaddr, getnetbyname, setnetent, endnetent: aell , , 
setpgrp: set process g;roup JD. 

protocoV f&etprotobyname, setprotoent, endprotoent: get 
aetpwent, aetpwuld, setpwnam, setpwent, endpwent, fgetpwent:f 

effective group ID. setregid: set real and .•. 
effective user ID's. setreuld: seti'CIIl and .•.. 

fgetservbyport, getservbyname, setservent, endservent: gel/ . 
options onf aetsockopt, setsockopt: pt and set 

login time. profile: setting up an environment at 
gettydefs: Speed and terminlll settings used by ptty. 

disktune: tune ftoppy disk settling time parameters. 
group IDs. setuld, setgid: set user and 

/ptutid, ptutline, pututline, setutent, endutent, utmpname:J 
stream. setbuf, setvbuf: assign bufl'erina to a 

data in a machine! sputl, saetl: acceliS Joq integer 
a command immune to hanaups (sh only). nohup: run 

standatd/restrieted command! sh, rsh: shell, the • , , • , , 
operatioll5. shmctl: shared memory cor~~rol • . . 

queue. semaphore set or shared memory id. I a message 
shmop: sbared memory operations. 

shmget: get shared memory seamen!. , , 
from C programs to implement shared strinp. /&trinp , •• 

system: isllue a shell command lfom Fortran. 
wilh C·like syntax. csh: a shell {command Interpreter) • 

system: issue a shell command. • , ..•• 
shl: sbell layer mlllltlger. 

shutaa:t, startup. turnaoct: shell procedures rort /runaa:l, 
remsh: remote shell. • • • • • • . . • . 

system inltlallzaUon shell scripts. Ire. powerfail: 
rcmsbd: remote shell ~Server. • • , . , , , 
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dump(l) 
semctl(2) 
semop(2) 
ipcrm(l) 
semaet(2) 
semctl{2) 
semget(2) 
semop(2) 
send(2N) 
kill{2) 
mail {I) 
send(2N) 
ki11PS(3N) 
lp(l) 
send(2N) 
send(2N) 
tset(l) 
ftpd(SN) 
remshd(8Nl 
rexecd{8Nl 
rloglnd(8N) 
rwhod(8N) 
telnetd(SN) 
tftpd(SN) 
script(l) 
setbuf{3S) 
setuid(2) 
getgrent(3C) 
1e1hostentON) 
gethostid (2N) 
gethostname(2N) 
setjmp(JC) 
cryptOCl 
setmnt(IM) 
getnetent(3N) 
setPllrp(2) 
gelprotoent(3N) 
aetpWent(3C) 
setregid(2) 
setreuid(2) 
getserventON) 
getsockopt(2Nl 
profile(4) 
pttydefs(4) 
disktune(IM) 
setuid(2) 
getutC3Cl 
setbu£(3S) 
spuii(JX) 
nohup(l) 
sh(l) 
shmctH2) 
ipcrm(l) 
shmop(2) 
shmget(2) 
xstr(l) 
system(JF) 
csh(l) 
system(JS) 
shl(l) 
acctlb(IM) 
remsh(IN) 
bn:(IM) 
remshdi8Nl 
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command programmi111/ sh, rsh; shell, the standardlrestricled 
shl: shell layer manqer. 

operatio1111. shmctl: shared memocy rontrol 
seJment. shmJet: jet shared memOJY • 

operations. shmop: shared memory ••• 
full·duplex/ shutdown: shut down port of a 

/prdaily, prtacct, runaect, shutaa:t, startup, turnaa:t:/ • 
full·duplel connection. shuldown: shut down pe.rt of a 

processi111. shutdown: terminate aU • 
progra.m. sdilf: side-by-side difference • 

tra1111fer-of-si&n intrinsic/ siJn, isi&n, dsi&n: Fortran 
login: sign on. . . • ••.•• 

pe.use: suspend process until signal • • • • • • • • • 
what to do upon receipt of a sigMl sisnal: specify •• 
action on receipt of a system signal !specify Fortran •• 

on receipt of a system/ signal: specify Fortran aclion 
upon receipt of a signal signal: specify what to do •• 

killpt: send si&nal to a proceSII aroup. • • 
of processes. kill: send a si1nal to a pr«ess or aJrOup 
ssisnal. ssisnal: software sisnals. • . . • • • . 

lex: ~enerate proJrams for simple lexical tasks. • • 
1enerator. rand, srand: simple random·numbu •• 

tc: phototypesetter simulator .. , •• , , •• 
alan, atan2: trigonometric/ sin, cos, tan, asin, aeos, • • 

intrinsic function. sin, dsin, csin: Fortran sine 
sin, dsin, csin: Fortran sine intrinsic function. 

/dsinh: Fortran hyperbolic sine intrinsic function. 
ssp: make output single spuced. 

functions. sinh, cosh, tanh: hyperbolic 
hyperbolic sine intrinsk:f sinh, dsinh: Fortran 

get descriptor table size. ~etdtablesize: .•• 
sizeS.O: size of an object file. 

common object files.. size: print section sizes of 
file. size.S.O: size of an object • 

size: print section sizes of common obje(:t files. 
an interval. sleep: suspend elecution for 

interval. sleep: suspend execution roc 
documents, view 1raphs, and slideli. mmt, mvt: typeset • 

typesettin& view 1raphs and slideli. !macro packap for 
current/ ttys\ot find the slot in the uunp file of the 

spline: interpolate smooth curve. • • . • • • 
int, ifil, idiot, real, float, sngl, dble, cmplx, dcmplx,f 

sno: SNOBOL interpnteT. 
sno: SNOBOL interpreteT. 

accept a connection on a socket. ..xept: • • • • • • 
bind: bind a name to a socket. . . • • • • • • • 

initiate a ronnection on a socket. connect: • . • • • 
communication. socket: create an eodpoiDt for 

listen for connections on a socket. listen: • , , • • • 
getsockname: ~et socket Mme. • • , • • • 

receive a mesaage from a socket. frecvfrom, recYJIUI: 
sendmq: send a meSIIIIJe from a socket. send, seodto, • • • 

&et and set options on sockelS. /setaockopt: ••• 
PI: file perusal filleT for soft-copy tennioa!l .••• , 

interface. to: softWllre loopbadt network 
ssig1111l, lsitJ:nal: !IOftware signals. • • • • • 

sort: sort and/ or merp files. • • 
qsort: quicker sorL . . • • • . • • • • 

sort sort amlfor nuqe files. 
tsort: topological sorL . . • • , . • • • , • 

or reject lines common to two sorted files. eomm: seJeet • • 
bsearch: binary search a !IOrted table. • • . • • • • • 

for prOJfam. whereis: locate source, binary, and/or manual 
messqe file by massar;ing C source. /create an error 
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sh(l) 
shl(l) 
shmctl(2) 
slunpt(2) 
shmop(2) 
shutdown(2N) 
acetshUM} 
shuldown(2N) 
shutdown (1M) 
sdjff(l} 

sian OF) 
login(!) 
pe.use(2) 
signal(2) 
signai(JF) 
signai(JF) 
signal(2) 
kilbJI;{JN} 
kiU(2) 
ssi&nai(JC) 
)ex (I) 
rand(JC) 
tc(i) 
trig(JM) 
sin(JF) 
sin(JF) 
sinh(JF) 
ssp(l} 
sinh(JM) 
flinh(JF) 
ptdtableaize(JN) 
size.S.O(l) 
size(!) 
siuS.O(I) 
size (I) 
sleep(l) 
sleep(JC} 
mmt(l) 
mv(S) 
ttyfllot(JC) 
spline(IG) 
rtype(JF) 
sno(l) 
11110(1) 
accept(2N) 
bind(2N) 
ronnect{2N) 
socket(2N) 
listen UN) 
getsocknameUN) 
recv(2N) 
send(2N) 
getsockopt(2N) 
pt{l) 
to(S) 
uipal(JC) 
sort( I) 
qsordJC) 
sort (I) 
tsort(l) 
comm(l) 
bsearch(JC) 
wbe:reis(l) 
mkstr(l) 
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brk, sbrk: change data segment 
ssp: make output single 

terminal. ct: 
fspec: format 

the extended errors in the 
receipt of a system/ signal: 

receipt of a signal. si&nal: 
/set terminal type, modes. 

used by getty. 1ettydefs: 
hashcbeck: find spelling/ 

spellina/ spell, hashmake, 
spellin, hashcheck: find 

curve. 
split: 

c:splil: context 
files. fsplit: 

pieces. 
uuclean: uucp 

lpedmin: configure the LP 
output. printf, fprintf, 

integer data in a machinel 
square root intrinsic/ 

power.! exp, log, !oslO, pow, 
exponential, lorprithm, power, 

sqrt, dsqrt, csqrt: Fortran 
random-number/ irand, 

generator. rand, 
/nrand48, mrand48, jrand48, 

rcvhex: traD!IIates Motorola 
input. scanf, fset~nf, 

signals. 

"""'· package. stdio: 
communication package. l'tok: 

sh, rsh: shell, the 
twinkle: twinkle 

lpsched, lp:shut, lpmove: 
boot: 

I prtacct, runacct, shulaa:t, 
system call. 

stat: data returned by 
ff: list file names and 

lav: print load average 
ustat: set file system 

lpstat: print LP 
feof, clearerr, fileno: stream 

control. uustat: uucp 
communication facilities 

netstat: show network 
ruptime: show host 

p.s: report process 
rwhod: system 

stat, fstat: pt file 
input/ output packqe. 

wait for child process to 
wait for child process to 

strncmp, strcpy, strncpyj 
/strcpy, strncpy, strlen, 

strncpy,/ stn:at, strncat, 
/strncat, strcmp, strncmp, 

/strrchr, strpbrk, strspn, 

'''" 

space allocation. 
spaced. 
spawn getty to a remote . 
specifiCation in text files. • 
specified device. /turn on/off 
specify Fortran action on 
specify what to do upon .• 
speed, and line discipline. , 
speed and terminal settings 
spell, hashmake, spellin, • 
spellin, hashcheck: find , , 
spelling errors. /hashmake, 
spline: interpolate smooth 
split a file into pieces. 
split. ...••.... 
split n1, ratfor, or ell .• 
split: Split a file into 
spool directory clean-up. 
spooling system. 
sprintf: print formatted . 
sputl, qell: access ion& . 
sqrt, dsqrt, csqrt: Fortran 
sqrt: exponential, IOJIIrithm, 
square root functions. /sqrt: 
square root intrinliic/ , , • 
srand, rand: Fortran uniform 
srand: simple random-number
srand48, seed48, lcong48:/ 
S-records from downloadiDj/ 
sset~nf: convert formatted •• 
ssignal, gsignal: software 
ssp: make output single .•• 
standard buffered input/output 
standard interprocess • • • • 
standardlrestrk:ted command/ 
stars on the scroeo. . . . 
start/stop the LP request/ 
startup procedures. . . . 
startup, turnacct: shell/ , 
stat: data returned by stat 
stat, fstat: get file status. 
stat system call. 
statistics for a file system. 
statistics. • • • • • • 
statistics. • •• , , • 
status information. 
status inquiries. ferror, 
status inquiry and job . 
status. /report inter-process 
status. • • • , •••• 
status of local machines. 
status. 
status server. 
status. • • • . .•. 
stdio: standard buffered 
slime: set time. 
stop or terminllte. walt: 
stop or terminllte. wait3: 
atrcat, strncat, strcmp, 
sm:hr, atrrchr, strpbrk,/ 
strcmp, atrru:mp, strcpy, 
strcpy, atrnc:py, strlen.,/ 
strcspn, sutok: string/ 
stream editor. 
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brk(2) 
ssp(!) 
ctOCl 
fsped4) 
eJCterr(l) 
signal(JF) 
sia;nal(2) · 
gettyOMl 
gettydefs(4) 
spell (I) 
spell(!) 
spell(!) 
spline (I G) 
split(!) 
csplit(l) 
fSplit(l) 
split (I) 
uucleanUMl 
Ipadmin( 1M) 
printf(JS) 
spuii(JX) 
sqrt(JF) 
exp(JM) 
exp(JM) 
sqrtOF) 
rand(JF) 
rand(3C) 
drand48(3C) 
rcvheJC(l) 
scanf(3S) 
ssigoal(JC) 
ssp(l) 
stdio(3S) 
stdipcOC) 
sh(l) 
twinkle(6) 
ipi!Ched(IM) 
boot(8) 
acctsh(IM) 
stat(S) 
stat(2) 
stat(S) 
lf(IM) 
lav(i) 
ustat(2) 
lpstat(i) 
ferror(3S) 
uustatUC) 
ipcs(i) 
netstat(IN) 
ruptime(IN) 
ps(l) 
rwhod(8N) 
$tat(2) 
stdio(JS) 
stlme(2) 
walt(2) 
wait3(2N) 
strine:(JC) 
atrina;(JC) 
string(JC) 
..... IJC) 
strinsOC> 
sed (I) 
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mush: close or Ousli a 
fopc:n, freopc:n, fdopen: open a 

reposition a file pointer in a 
get character or word from a 

fgets: get a string from a 
put eharaaer or word on a 

puts, fputs: put a string on a 
setvbuf: assign buffering to a 

/feof, clearerr, fileno: 
/routines for returning a 

reKec: return 
push clutracter back into input 

long integer and base-64 ASCII 
lge, lgt, lle, lit: 

convert date and time to 
Ooali011-point number to 

gets, fgets: get a 
len: return length of Fortran 

puts, fputs: put a 
bcmp, bzero, ffs: bit and byte 

strspn, strcspn, strtok: 
number. strtod, atof: convert 
number. atof: convert ASCII 

strtol, atol, atoi: convert 
strings in an object, or/ 

implement/ Kstr: eKtract 
strings: find the printable 

C programs to implement shared 
number information from an/ 

information from an/ strip: 
relocation bits. 

/strncmp, strcpy, strncpy, 
strcpy, strrn:py,/ streat, 
stl"(:at, strncat, strcmp, 

/strcmp, strncmp, strcpy, 
I strlen, strchr, strrchr, 
/strncpy, strlen, strchr, 

/strchr, strn:hr, strpbrk, 
to double-precision number. 

/strpbrk, strspn, strcspn, 
string to integer. 

proce!llles using a file or file 
terminal. 

another user. 
intra: introduction to 

plot: graphics interface 
/same lines of several files or 

return location of Fortran 
file. sum7: 

the files in the/ sumdir: 
count of a file. 

• file. 
characters in the files in/ 

du: 
accounting/ aa:tcms: command 

!l)'nc: update the 
sync: update 
su: bei:ome 

interval. sleep: 
interval. sleep: 

pause: 

swab: 

stream. fclose, . , , . . , 
stream. 
stream. 
stream. 
stream. 
stream. 
stream. 

fseek, rewind, ftell: 
/getchar, fgetc, getw: 
gets, . , ..... 
/putchar, fputc, putw: 

stream. setbuf, 
stream status inquiries. 
stream to a remot<:: comml!Qd. 
stream t-o a remote command. 
stream. ungetc: . . . . . . 
string. /164a: convert between 
string comparision intrinsic/ 
string. /asctime, tzset: 
stlin&. /fcvt, gcvt: convert 
string from a stream. 
string. , , . , , .. , , 
string on a stream. 
string operations. bcopy, 
strinJ operations. /strpbrk, 
string to double-precision 
string to floating-point 
string to integer. 
strings: find the printable 
strinp from C programs to 
strings in an object, or other/ 
strings. /eKtraet strings from 
strip: strip symbol and line 
strip !l)'mbol and line number 
stripS.O: remove symbols and 
strlen, strchr, strrchr ,/ 
strncat, strcmp, strncmp, 
strncmp, strcpy, strncpy,/ 
strncpy, strlen, strchr ,/ 
strpbrk, strspn, strcspn,/ 
strn:hr, strpbrk. strspn,/ 
slrllpn, strcspn, strtok:/ . 
strtod, atof: convert string 
strtok: string operations. 
strtol, atol, atoi; convert 
structure. fuser: identify 
stty: set the options for a 
su: become super-user or 
subroutines and libraries. 
subroutines. . . . ... 
subsequent lines of one file. 
substring. indeK: . . . . . 
sum and count blocks in a 
sum and count characters in 
sum: print checksum and block 
sum7: sum and count blocks in 
sumdir: sum and count . . 
summarize disk usage. 
summary from per-process 
super block. . . . . . . . 
super-block. . • . . . . • 
super·user or another user. 
suspend execution for an 
suspend execution for 
suspend process until sianal. 
swab: swap bytes. 
swap byles. . . • • • • 
sKI: pseudo-device driver. 
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fclose(JS) 
fopen(JS) 
fseekOSl 
getcOSJ 
gets OS) 
putdJSJ 
puts OS) 
setbuf(JS) 
ferror(JS) 
rcmd(JN) 
reKec(JN) 
ungetc(JS) 
a6410C) 
strcmp(JF) 
ctime(JC) 
ecvtOC) 
gets OS) 
len OF) 
puts(JS) 
bstringONJ 
string(JC) 
strtod(JC) 
atof(JC) 
strtoiOCJ 
strings(!) 
utr(l) 
strings(!) 
KStr(l) 
strip(\) 
strip(!) 
strip5.0(1) 
string(JC) 
string(JC) 
strinaOC) 
string(JC) 
stringOCJ 
striog(JC) 
string(JC) 
strtod(3C) 
string(JC) 
strtolOC) 
fuser(IM) 
Slly(l) 
su(l) 
intro(J) 
plotOX) 
paste(!) 
index(JF) 
sum7(1) 
sumdir(l) 
sum(]) 
sum7(1) 
sumdirOJ 
du{l) 
acctcmsO M) 
sync(!) 
sync(2) 
su(l) 
sleep (I) 
sleepOCJ 
pause(2) 
swab(JC) 
swab(JC) 
SKt(7) 



information from/ strip: strip symbol and line number 
klletname: retrieve symbol name (or object file. 

object/ /compu1e the indcll of a symbol table enuy of • common • 
ldtbread: read an indued symbol table entry of a common/ 
syms: common object file symbol table format. • 

object/ ldtbseek: seck to the symbol tllble of • common 
sdb: symbolic debuucr. • 

stripS.O: remove symbols and relocation bits. 
symbol table format. syms: common object file • 

sync: up&ltc super-blnck. 
sync: update the super block. 

select: synchronous i/o multiplellins. 
interpreter) with C-like syntax. csh: a shell {command 

sysdef: system definition. 
error/ perror, errno. sys_errlist, sys_nerr: S)'stcm 

perror, errno, sys_errlist, sys_ncrr: system error/ 
information. uvar: returns syslem-spe<:ific configuration . 

binary search a sorted table. bscarch: • , . • . 
/compute the illdcx of a symbol table entry of a common object/ 

file. /read an indexed symbol table entry of a common object 
common object file symbol table format. syms: • • • 
master device information table. master: • 

mnttab: mounted file system table. • , • 
kl.tbseelt: seck to the symbol table of a common object file. 

setmnt: establish mount table. • • • 
J(ltdtablcsize: set descriptor table size. • . • . • . • 

tbl; format tables for nro-fl" or trofl". • 
hdesuoy: manage hash search tables. hsearch, hereate, 

manipulate the routina tables. route: manually 
tabs: set tabs on a terminal • 

tabs: set tabs on a terminal. 
ctags: maintain a tap file for a C prosram. • 

a Ale. tail: deliver the last part of 
remote machine. take: takes a file from a • 

machine. take: takes a Ale from a remote 
talk: talk to another user. • 

talk: lalk to another user. 
triplnometricl sin, cos, tan, asin, aco:s, atan, atan2: 

intrinsic function. tan, dtan: Fortran tall&Cnt 
tan, dtan: Fortran ta11Jent intrinsic function. 

/dtanh: Fortran hyperbolic lanpnt Intrinsic function. 
hyperbolic taiJICnt intrinsicl tanh, dtanh: Fortran 

sinh, cosh, tanh: hyperbolic functions. 
tp: manipulate tape archive. 

tar: tape file archiver. • 
recover files from a backup tape. free: • • • • 

file system backup. filesave, tapcs&ve: daily/weekly UNIX 
tar: tape file archiver. • 

programs for simple lexical tasks. lex: generate •• 
deroff: remove nroff/trofl", tbl, and eqn constructs. • 

or trolf. tbl: format tables for nrolf 
tc: phototypclletter simulator. 

Control Protocol. tcp: Internet TransmiSilion 
search trees. tsearch, tllnd, !delete, twalk: manage binary 

tee: pipe fitting. 
4014: paginator for tbc Tektronix 4014 terminal. 

tset, reset: set or reset the teletype bits to a semriblel 
last logins of users and teletypes. last: indicate 

initialization. init, telinit: process control 
doscdir:/ opcndir, readdir, telldir, seekdir, rewinddir, 

telnetd: DARPA TELNET protocol server. 
telnet: user interface to the TELNET protocol. • 

TELNET protocol. telnet: user interface to the 
server. telnetd: DAJlPA TELNET protocol 

• 45 • 

Permuted Index 

strip(]) 
ldsetname{3Xl 
ldtbindex ()X) 
ldtbrcad{lX) 
syms{4) 
ldtbseck{lX) 
sdb{l) 
strip5.0(1) 
syms{4) 
sync{2) 
syncOJ 
select(2Nl 
csh{l) 
sysdef{JM) 
perror{)C) 
perrorOCl 
uvar{2) 
bsean:h(lCl 
ldtbindcx {)X) 
ldtbread{)X) 
syms(4) 
mll!lter(4) 
mnttab{4) 
ldtbseek{)X) 
setmntOM) 
getdtablesize{)N) 
tblOl 
hsearch(lC) 
route{8N) 
tabs{]) 
tabs(!) 
ctapO) 
taiiOl 
takeUC) 
take(lCl 
lalkUNl 
talk ON) 
triJ;{lMJ 
tan OF) 
tan(lF) 
tanh(3F) 
tanh(3Fl 
sinh OM) 
tp(l) 
tarO) 
free OM) 
ll.lesave(lM) 
tarO) 
lex (I) 
dcrolf{l) 
tbl{l) 
tc(l) 
tcp{SP) 
tsearch(3C) 
teeOl 
4014(1) 
tset(l) 
last {I) 
initOMJ 
directory(3Xl 
telnetd(8N) 
telnet(IN) 
telnet(lNl 
telnctd(8Nl 
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temporary file. tmpnam, tempnam: r::reate a name for a 
tmpfi.le: create a temporary file. • ... , •. 

tempnam: create a name for a temporary file. tmpnam, 
terminals. term: conventional names for 

term: format of compiled term file.. • •.•• , , .• 
file.. term: format of compiled term 

data base. termcap: terminal capability . 
for the Tektronix 4014 terminal. 4014: paginator •• 

functions of the DASI4SO terminal. 450: handle special 
termcap: terminal Cllpability data base. 

terminfo: terminal capability data base. 
ct: spawn setty to a remote terminal 

ctermid: senerate filename for terminal. ...••••• 
pty: pseudo terminal driver. • ...• 

Jreek: select terminal filter. • •..•.. , 
/tgetstr, taoto, tputs: terminal independent operation/ 

termio: general terminal interfate. 
tty: controlling terminal inter!~. 

dial: establish an out-going terminal line connection. 
clear: clear terminal screen. 

script: make typeacript of terminal session. • ••• 
setty. gettydefs: speed and terminal settings used by 

stty: set the options for a terminal. • •.•••• 
tabs: set tabs on a terminal ••..•• , 

isatty: find name of a terminal. ttyname, •..• 
and lineJ getty: set terminal type, modes, speed, 

ttytype: data base of terminal types by port. . 
animate worms on a display terminal. worms: •• , • 

functions of DASI 300 and 300s terminals.. /handle special 
tty: get the terminal's name. • , 

perusal filter for soft-copy terminals.. Pi: file 
term: conventional names for terminals. .•• , ..• 

kill: terminate a process. 
shutdown: terminate all processi111. 

abort: terminate Fortran pr111ram. 
exit, _exit: terminate process.. 

daemon. errstop: terminate the error-lolling 
for child process to stop or terminate. wait: wait 
for child process to stop or terminate. wait3: wait 

tic: terminfo compiler. • ••. 
tput: query terminfo database. • ••• 
data base. terminfo: t-enninal eapability 
interface. termio: general terminal 

command. test: condillon evaluation 
quiz: test your knowJed&e. 

ed, red: text editor. 
ex, edit text editor. 

change the format of a te)lt file. newform: 
fspec: format specification in text flies. • •••. 

/checkeq: format mathematir::al text for nroff or troll' ..• 
prepare constant-width te)lt for troll'. cw, checkcw: 

nroff: format text. , . . •••. , , , 
plock: lock process, te)lt, or data in memory. 

troll': typeset text. . . . ••.• , •. 
binary search trees. !search, tflnd, tdelete, twalk: manage 

Transfer Protocol server. tftpd: DARPA Trivial File . 
lgetstr, tgoto, tputs:/ tgetent, tgetnum, tgetftag. 

tputs:/ tgetent, taetnum, tgetflag, taetstr, tgoto, 
tgoto, !puts:/ tgetent, tgetnum, IICtflag, tgetstr, 

tgetent, tgetnum, tgetflag, tgetstr, tgoto, tputs:/ • 
/tgetnum, taetflag, t~Ctstr, taoto, tput:s: terminal/ 

tic: terminfo compiler. 
Ill, cubic: tic·taC•toe. • ..•• , .••. 

data and system/ timex: time a command~ report process 
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tmpnam(3S) 
tmpfile(3S) 
tmpnam(3S) 
tenn(5) 
term(4) 
term(4) 
termcap(S) 
4014(1) 
4SO(l) 
termcap(S) 
terminfo(4) 
ctOCl 
ctermid(JS) 
pty(S) 
sreek.(l) 
termcap(JX) 
termio(7) 
tty(7) 
diaiUCl 
dear(!) 
script(!) 
gettydefs(4) 
stty(l) 
tabs{l) 
ttyname(JC) 
gettyUMl 
ttytype(4) 
worms(6) 
3()0{1) 
It)' (I) 
Pll(l) 
term(S) 
kill( I) 
shutdown OM) 
abort<JF) 
exit(2) 
errstop(IM) 
wait(2) 
wait3(2N) 
tic(IM) 
!put(!) 
terminfo(4) 
termio(7) 
le5t(l) 
quiz(6) 
ed(l) 
e)l(l) 
new£orm(l) 
fspec(4) 
eqn(l) 
cw(l) 
nroff(l) 
plock(2) 
troll'(!) 
tsearch(JC) 
tftpd(8Nl 
termcap(JX) 
termcap(3X) 
termcap(JX) 
termcap(3X) 
termcap(3X) 
tic(IM) 
tu(6) 
timex (I) 



time: 
mclock: return Fortran 

execute commands at a later 
systems for optimal aa:ess 

tune Doppy disk settling 
profil: execution 

up an environment at login 
slime: set 

time: get 
tzset: convert date and 

clock: report CPU 
process times. 

update a<:eess and modification 
get process and child process 

file ac:c:ess and modification 
process data and system{ 

••• for a temporary 6Je. 
ftolower, toupper, tolower, 

popen, -pclose: infiiate pipe 
toupper, tolower, toupper, 
toascii: translate,-toupper, 

!sort: 
acctmerg: merge or add 

modification times of a file. 
translate/ toupper, toklwer, 
_tolower, toascii: translate/ 

ftgetDq, tgetstr, ta;oto, 

ptraee: process 
trpt: nansliterate protocol 

bit, bltS12: block 
ftp: file 

ftpd: DARPA Internet File 
tftpd: DARPA Trivial File 
si&n, isign, dsisn: Fortran 

/_toupper, _tolower, toastii: 

"' from downloading into/ rcvhex: 
hex: 
trpt: 

tcp: Internet 
ftw: walk a file 

twa\k: manage binary search 

nek: 
lin, asin, acw. alan, atan2: 

server. tftpd: DARPA 
constant-wiUth text for 

mathematical text for nroff or 
typesetting view graphs/ mv: a 

formal tables for nroff or 

trace. 
values. 

pdp!\, u3b, u3bS, vax: provide 
true, false: provide 

robotll. chase: 
!walk: manage binary search/ 

time a command. 
time accounting. 
time. at, batch: 
time. dcopy: copy file 
time: get time. • 
time parameters. disktune: 
time profile. • • 
time. profile: settin& 
time. • • 
time: time a command. 
time. • • • • • • • 
time to strinj.. I asctime, 
time used. • • • • 
times: get process and child 
times of a file. touch: • • 
times. times: • • 
times. utime: set • • • 
timex: time a comm!lnd; repon 
tmpfile: cru;te a temporary 
trnpnam, tempnam: create a name 
toascii: translate characters. 
to/from a process. 

tolower, IOILSCi\: translate/ 
iOJower, _toupper, _tolower, 
topological sort. • • 
total accountinJ Illes. • 
touch: update access and 
_toupper, _tolower, toascii: 
toupper, tolower, _toupper, 
tp; manipulate tape archive. 
!plot: sraphies filters. • • 
lpllt: query tenninfo database. 
tputs: terminal Independent/ 
tr: ttall!Jiate characters. 
trace. • •• 
trace. • • • •• 
nansfer data. 
transfer proaram. 
Transfer Protocol server. 
Transfer Protocol server. 
transfer-of·s:isn iniTinsic/ 
translate characters. 
translate characters. 
translates Motorola S·records 
translalelil object files. •• 
transliterate protocol nace. 
Transmission Control Protocol. 
tree. • • • • • 
trees. /tfind, !delete, • 
trek: trekkie game. • • 
trekkie game. • •• 
trisonometric functions. /cos, 
Trivial File Transfer Protocol 
troff. cw, checkcw: prepare 
troff. /neqn, checkeq: format 
troff macro package for • 
trolf. tb~ • • • •• 
troff: typeset text. 
trpt: transliterate protocol 
true, false: provide truth 
truth value about your/ m68k, 
truth values. • • • 
Try to escape the killer 
tsearch, tfind, !delete, 
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Permuted lndex 

lime{!) 
mclock(3F) 
at {I) 
dcopy{lM) 
time(2) 
disktune(IM) 
profii(2) 
prolile{4) 
stime{2) 
time{!) 
time(2) 
ctime{JC) 
clock(JC) 
times(2) 
touch(!) 
times(2) 
utime(2) 
timex (I) 
tmpfile(3S) 
trnpnam(JS) 
conv(JC) 
popen(3S) 
conv(JC) 
conv(JC) 
tsort(l) 
aa:trneraOMl 
touch (I) 
conv(JC) 
conv(JC) 
tp{l) 
tplot(IG) 
tput(l) 
termcap(JX) 
tr(l) 
ptrace(2) 
trpt(BN) 
blt(3C) 
ftpON) 
ftpd(8Nl 
tftpd(8N) 
•iJnOF) 
conv(JC) 
tr(i) 
rcvhex(l) 
hex(l) 
trpt(8Nl 
tcp(SP) 
ftw(JC) 
tsearch<JC) 
trek(6) 
trek(6l 
lrij(3Ml 
tl'tpd(8N) 
cwm 
eqn(l) 
mv(S) 
tb\(1) 
troff(l) 
trpt<8Nl 
true(!) 
machid(i) 
true(!) 
chase(6) 
tsearch(JC) 



Permuted Index 

telelype bits to a sensible/ tset, rese1: set or reset the 
tsort: lopololk:al sort. 
ttt, cubic: tic-tile-toe. 

interface. tty: controlling terminal .• 
tty: &et the terminal's name. 

Jraphics for the extended TTY -37 type-box. 1reek: 
a 1erminal. ttyname, isatty: find name of 

ulmp file of the current/ ttyslot: lind the slot in the 
types by port. ttytype: datil base of terminal 

parameters. disktune: tune floppy disk sellling time 
/ruoacct, sbutacct, startup, turnacct: shell procedures for/ 

tsearch, tflnd, !delete, twslk: manage binary search/ 
twinkle: twinkle sws on lhe screen. 
screen. twinkle: twinkle stars on the 

ichar, char: explicit Fortran type conversion. /dcmplx, 
ftle: determine file type. • • • • 

value about your processor type. /vax.: provide truth 
&elty: sel terminal type, modes, speed, and line! 

for the extended TTY-37 type-box. 1reek: yaphlcs 
ltyl)'pe: data base or terminal types by port. • • 

types. types: prlmilive system data 
types: primitive system data types. , • • • • • 

session. script: make typescript of terminal 
Jraphs, and slides. mmt, mvt: typeset documents, view 

troll': typeset text. • 
mv: a troll' macro packq;e for typesetting view &raPhs and/ 
/locallime, am time. asctime. tzsee convert date and time/ 

value about your/ m68k, pdpll, ulb, ulbS, vax: provide truth 
about your/ m68k, pdp! I, ulb, ulbS, vax: provide truth value 

Protocol. i.dp: Internet User Dataa;ram 
ptpw: &et name from UID. • • • 

ul: do underlining. • • 
limits. ulimit: &el and set user 

creation mask. umask: set and pt file 
mask. umask: set file-creation mode 

file system. moun!, umount: mount and dismount 
umount: unmount a file system. 

UNIX system. uname: aet name or current 
UNIX system. uname: print name of current 

ul: do underlinins. • 
file. unaet: undo a previous get of an sees 

an sees lile. unget: lllldo a previow; Jel of 
into input stream. unge1c: Pllsb character back • 

irand, srand, rand: Fortran uniform random-number/ 
/seed48, lcona48: generate uniformly distributed/ 

a file. uniq: report repeated lines in 
mktemp: make a unique filename. . • • , • • 

Jethoslid, sethostkl: get/set unique identifier or current/ • 
units: conversion Pfot~ram. 

execution. uux: UNIX-to-UNIX system command 
uuto, uupick: public UNIX-to-UNIX system llle copy. 

unlink system calls. link, unlink: exercise link and 
entry. unlink: remove directory 

unlink: exercise link and unlink system calls. link, 
umount: unmount a file system. 

files. pack, peat, unpack: compress and expand 
times or a file. touch: update access and modification 

of proe;rams. make: maintain, Update, and re&enerate 1roups 
badblk: program to set or update bad block information. 

machines. updater: update flies between two 
machines. updater: update files between two 

lllnd: linear search and update. bearch, 
sync: update super-block. 
sync: update the super block . 
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tset(i) 
lllort(i) 
111(6) 
tty(7) 
uy(l) 
greek(5) 
llyname(JC) 
ttyslot(3C) 
ttytype(4) 
disktune(IM) 
acclllh(IM) 
tsearchUeJ 
twinkle(6) 
twinkle(6) 
ftype(JF) 
file(!) 
machid(i) 
getty(IM) 
veek(5) 
ttytype(4) 
types(S) 
types(S) 
script(!) 
mmt(i) 
troll'(!) 
mv(5) 
ctime(JC) 
machid(i) 
machid(i) 
udp(5P) 
1etpwOeJ 
ul(l) 
ulimit(2) 
umask(2) 
umask(l) 
mount( 1M) 
umount(2) 
uname(2) 
uname(l) 
ul(l) 
UD8et(l) 
unget(l) 
ungetc(JS) 
rand(JF) 
drand48(3e) 
uniq(l) 
mktempOe) 
gethostid(2N) 
unitsOl 
uux(IC) 
uuto{le) 
link( 1M) 
unlink(2) 
!inkOM) 
umount(2) 
pack(!) 
touch(!) 
make()) 
badblk<IMl 
updater{l) 
updatetOMl 
lsearch(3e) 
sync(2) 
sync(!) 



,-
' 

two machines. 
two machines. 

du: summarize disk 
id: print 

setuid, setgid: set 
crontab: 

charaeter loain name of the 
udp: Internet 

/getgkl, getqid: set real 
environ: 

disk ac:countins data by 
print effective eurrent 
set real and effective 

protocol. telnet: 
ulimit: set and set 

toaname: return IoBin name of 
/set real uaer, effective 

become super-user or another 
talk: talk to another 

tbe utmp file of the eurrent 
write: write to another 

last: indicate last losiRli of 
mail, rmail: send mail to 

wall: write to all 
fu~~er: identify processes 

help: uk for help in 
statistics. 

modification limes. 
utmp, wtmp: 

endutent, utmpname: a~XeS~J 
uysiot: find the slot in the 

entry formatll. 
/pututline, ~~etutent, endutent. 

clean-up. 
uusub: monitor 

uuclean: 
control. uustat: 

SYStem to UNIX system copy. 
UNIX system copy. uuep, 
SYStem eopy. Uutp, uulo1, 

system file copy. uuto, 
and job control. 

UNIX-to-UNIX system file/ 
commiJid e11.ec:ution. 

eonlipration inforrn~~tion. 

val: 
/uJb, u3b5, vax: provide truth 

abs: return inteaer absolute 
ca\11, zabll: Fortran absolute 

&etenv: retutn 
ceilina, remainder, absolute 

putenv: cl:anp or add 
/htons, n10hl, ntohs: convert 

•ol~ 
tr~ae, false: provide truth 

values: machine-dependent 
/print rorrn~~ued output or a 
/print rorrn~~ttcd output of a 

arawnentllst 
vararp: handle 

return Fortran environment 
your/ m68k. pdp II, ulb, u3bS, 

updater: update files between 
updater: update file!; between 
IIIIIJe. ' ' • • • ' ' 
user and group IDs and names. 
user and group IDs. 
user crontab file. • • 
user. euserid: get •• 
User Datagram ProtOC::ol. 
user, efl"eetive user, real/ 
user environment. 
user JD. diskuss: a;enerate 
user id. whoami: • • 
user ID's. setreuid: • 
user interface to the TELNET 
user limits. 
user. • • 
user, real group, and/ 
user. su: 
user. • ,-
user. /find the slot In 
user. • •• 
users and teletypes. 
users or read mail. 
users. • 
usins a file or file/ 
usins sees. • 
ustat: 1e1 file system 
utime: set file access and 
utmp and wtmp entry formats. 
utmp file elllry. /setutent, 
utmp file of the current user. 
utmp, wimp: utmp and wtmp 
utmpname: access utmp ftlel 
uuclean: uucp spool directory 
aucp network. • • • . 
uucp spool directory clean-up. 
uucp status Inquiry and job 
uucp, uu1og, uuname: UNIX 
uulog, uuname: UNIX system to 
uuname: UNIX system to UNIX 
uupk:k: public UNIX-to-UNIX 
uustat: uucp status inquiry 
uusub: monitor uutp network. 
uuto, uupick: public 
uux: UNJX-10-UNIX system 
uvsr: returns S}'llltem-!ll)eCifi.c 
val: validate sees file. • 
validate sees file. • • • • 
value about your procesaor/ 
value. • • • . . • • • • 
value. abs. iabs, dabs, 
value for envirGnment name. 
value functions. /fabs: Boor, 
value to environment. 
values between host and/ 
values: machine-dependent 
values. • • • • 
values. • •• 
varaq.s IIJument list. 
vararp araument list. • 
vararp: handle variable 
variable 8IJument Ust. 
variable. aetenv: • • 
vax: provide truth value about 
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Updater{l) 
updater(IM) 
du(l) 
id(l) 
setuld(2) 
crontabO) 
cuserid(lS) 
Udp(SP) 
setuid(2) 
environ(S) 
diskusg(IM) 
whoami(l) 
setreuid(2) 
telnet(IN) 
U!imit(2) 
loaname(3X) 
aetuid(2) 
su(l) 
talk ON) 
ttySiot(3C) 
Write (I) 
last (I) 
mail (I) 
WliiJ(lM) 
fuserOM) 
he]p(l) 
ustat(2) 
utime(2) 
utmp(4) 
setut(3C) 
ttyslot(3e) 
utmp(4) 
setutOeJ 
uuclean(IM) 
uusub(IM) 
uucleiJIOMJ 
uustatCte) 
uucp{IC) 
uuep(le) 
uuep(le) 
uutoOCJ 
uustat(IC) 
uusub(IM) 
uuto(IC) 
uullle) 
uvar{2) 
val {I) 
vsl(l) 
machid(l) 
abs(3C) 
abs{)F) 
Betenv(3C) 
floorUM) 
putenv(3C) 
byteorder(3N) 
vslues(S) 
true {I) 
values(S) 
VpriJitf(lS) 
vprintf(3X) 
varat~s(S) 
vararp(S) 
&etenv(3F) 
machid(i) 
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!files between M68000 and VAX-111780 processors. 
vc: version control • . 
vchk: version chockup. 

option leiter from argument vector. setopl: ,et 
aS~~Crt: verify program assertion. 
vchk: version checkup. ... 

vc: version control. 
version: reports version number offilell. 

set: set a version of an sees file. 
number of files. version: reports version 

sccsdill": compare two versions of an sees file. 
formatted output of/ vprintf, vfprintf, vsprintf: print 
formatted output of/ vprintf, vfprintf, vsprintf: print 

display editor based on ex. vi: screen-oriented (visual) 
mmt, mvt: typeset documents, view araphs, and slides. • • 
macro packaae for typesetting view graphs and slides. /trofl' 

file perusal filter for crt viewing. more: • • • . • 
on ex. vi: screen-oriented (visual) display editor based 

systems with label chocking. volcopy, labelit: copy file 
fUe system: format of system volume. . ••..••• 
print formatted output of aJ vprintf, vfprintf, vsprlntf: 
print formatted output of aJ vprintf, vfprintf, vsprintf: 
outpUt of/ vp:rintf, vfp:rintf, vsprintf: print formatted 
output off vprintf, vfprintf, vsprintf: print formatted 

or terminate. wait: wait for child process to stop 
or terminate. wait): wait for child process to stop 
to stop or terminate. wait: wail for child process 
to stop or terminate. wait): wait for child process 

flw: walk a file tree. 
wall: write to all users. 
we: word count. 
what: identify sees files. 

signal. signal: specify what to do upon receipl of a 
cnsbes. crash: what to do when the system 

binary, andloc manual for/ whereis: locate source, 
whodo: who is doina what. • , , • 

who: who is on the ll)'lltem .••• 
who: wbo is on the system. 

CW"rent user id. whoami: print efl'ective 
whodo: who is doiq what. 

machines. rwho: who's loged in on local 
cd: chaqe workin1 directory. 

chdir: chanae workin& directory. 
aet pathname of current workin1 directory. getcwd: 

pwd: workiq directory name. 
worm: Play the srowiq worm pme. .•• , , •• 

p.me. worm: Play the arowlq worm 
display terminal. worms: animate worms on a • 
worms: animate worms on a display terminal 

write: write on a fl)e. ••••• 
writev: write on a file. • •••• 

putpwent: write password file entry. 
wall: write to all users. • , 

write: write to another user .•• 
write: write on a file. 
write: write to another user. 
writev: write on a file. 

file resions for reading or writinJ. /provide exclusive 
open: open for readin& or wrilinJ. , • • • , , • • . 

utmp, wtmp: utmp and wtmp entry formats. 
formats. utmp, wtmp: utmp and wtmp entry 

accountina records. fwtmp, wtmpfi:lt: manipulate connect 
hunt·the-wumpus. wump: the pme of , •• 

list(s) and execute command. xarp: conlllnlct araument 
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fscv(IM) 
vc(l) 
vchk(IM) 
BCiopt()C) 
assertUXJ 
vchk(IM) 
vc(l) 
version OJ 
ICt(l) 
version OJ 
sa:sdifl'(l) 
vprintf(JS) 
vprintf(JX) 
vi( I) 
mmt(l) 
mv(S) 
more(l) 
vHI) 
volcopy(IM) 
fs{4) 
vprintf(JS) 
vpriotf(JX) 
vprintf(JS) 
vp:rintf(JX) 
wait(2) 
wait3(2N) 
wait(2) 
wait3(2N) 
ftw(JC) 
waU(IM) 
we (I) 
what (I) 
si&nal(2) 
crash(8) 
whereis{l) 
whodo(IM) 
who (I) 
who (I) 
whoami(l) 
whodo(IM) 
rwho(IN) 
~d(l) 
chdir(2) 
aetcwdOCJ 
pwd(l) 
worm(6) 
worm{6) 
worms(6) 
worms{6) 
writeUJ 
writevON) 
putpwent(3C) 
wan(IM) 
write( I) 
writeUJ 
write(!) 
writev(JN) 
Jockina(2) 
open{2) 
utmp(4) 
utmp(4) 
fwtmp(IM) 
wump(6) 
xal"lf(l) 



Fortran bitwise/ and, or, xor, nol, lshift, rshift: 
programs to implement shared/ utr: extract strings from C 

jO, jl, jn, yO, yl, yn: Bessel functions. 
jO, jl, jn, yO, yl, yn: Bessel functions. 

compiler-compiler. yac<:: yet another , .•. , 
jO, jl, jn, yO, yl, yn: Bessel functions. 

abs, iabs, dabs, cabs, ubs: Fortran absolute value. 
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bool(JF) 
utrOJ 
bessei(JM) 
bessei(JM) 
yacc(l) 
bessel(JM) 
absOF) 
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INTRO(l) INTROU) 

NAME 
intro - introduction to commands and application programs 

DESCRIPTION 
This section deS(;ribes, in alphabetical order, Pllblicly-acccssible commands. 
Certain distinctions of purpose are made in the beadina;s: 

(I) Commands of general utility. 
(I C) Commands for communication with other systems. 
(I G) Commands used primarily for graphics and computer-aided design. 

COMMAND SYNTAX 
Unless otherwise noted, commands described in this section accept options 
and other arguments according to the following syntax: 

n•me (option(s)] (cmdarg(s)} 

where: 

name 
option 

The name of an executable file. 

- noorglener ( s) or, 
- argletter < > optarg 
where < > is optional white space. 

noargletter A single letter representin& an option without an ara:ument. 

arglener 

optarg 

cmdarg 

A single letter representin& an option requirin& an argument. 

Argument (character strin&) satisfying preceding argfetter. 

Path name (or other command argument) not bea;innillJ with 
- or, - by itself indicating the standard input. 

SEE ALSO 
getoptO), exit(2), wait(2), getopt(3C). 

DIAGNOSTICS 

BUGS 

Upon termination, each command returns two bytes of status, one supplied 
by the system and giving the cause for termination, and (in the case of 
"normal" termination) one supplied by the program (see walt(2) and 
exlt(2)). The former byte is 0 for normal termination; the latter is cus
tomarily 0 for successful execution and non-zero to indicate troubles such 
as erroneous parameters, bad or inaccessible data, or other inability to cope 
with the task at hand. It is called variously "exit code", "exit status", or 
"return code", and is described only where special convenUons are involved. 

Regretfully, many commands do not adhere to the aforementioned syntax. 

WAJLNINGS 
Some commands produce unexpected results when processiDJ files contain
ing null characters. These commands often treat text input lines as strinp 
and therefore become confused upon encountering a null character (the 
string terminator) within a line. 

- I -



300(1) 300(1) 

NAME 
300, 300s - handle special functions of DASI 300 and 300s terminals 

SYNOPSIS 
300 [ +JZ 1 I -n ] [ -dt,l,c 1 
JOOs [ +JZ 1 ( -n 1 [ -dt,l,c 1 

DESCRIPTION 
100 supports special functions and optimizes the use of the DASI 300 (GSI 
300 or DTC 300) terminal; JOOs performs the same functions for the DASI 
300s (GSI 300s or DTC 300s) terminal. It converts half-line forward, half
line reverse, and full-line reverse motions to the correct vertical motions. 
It also attempts to draw Greek letters and other special symbols. It permits 
convenient use of 12-pitcb text. It also reduces printing time 5 to 70%. 
100 can be used to print equations neatly, in the sequence: 

neqn file • • • I nroJf I 300 

WARNING: if your terminal bas a PLOT switch, make sure it is turned on 
before 100 is used. 

The behavior of 300 can be modified by the optional Oag arguments to 
handle 12-pitcb text, fractional line spacings, messages, and delays. 

+12 permits use of 12-pitch, 61ines/inch text. DASI 300 terminals nor
mally allow only two combinations: 10-pitch, 6 lines/inch, or 12-
pitch, 8 lines/inch. To obtain the 12-pitch, 6 lines per inch combi
nation, the user should turn the PITCH switch to 12, and use the 
+U option. 

- n controls the size of half-line spacing. A half-line is, by default, 
equal to 4 vertical plot increments. Because each increment equals 
1148 of an inch, a 10-pitch line-feed requires 8 increments, while a 
12-pitch line-feed needs only 6. The first disit of n overrides the 
default value, thus allowing for individual taste in the appearance 
of subscripts and superscripts. For example, nroff half-lines could 
be made to act as quarter-lines by uSing -2. The user could also 
obtain appropriate half-lines for 12-pitch, 8 lines/inch mode by 
using the option -3 alone, having set the PITCH switch to 12-
pitch. 

-dt,l,c controls delay factors. The default setting is -d3,90,JO. DASI 300 
terminals sometimes produce peculiar output when faced with very 
long lines, too many tab characters, or long strings of blankless, 
non-identical characters. One null (delay) character is inserted in 
a line for every set of t tabs, and for every contiguous string of c 
non-blank, non-tab characters. If a line is longer than l bytes, 
I+ (total length)/20 nulls ace inserted at the end of that line. 
Items can be omitted from the end of the list, implying use of the 
default values. Also, a value of zero fort (c) results in two null 
bytes per tab (character). The former may be needed for C pro
grams, the latter for files like /etc/passwd. Because terminal 
behavior varies according to the specific characters printed and the 
load on a system, the user may have to experiment with these 
values to get correct output. The - d option exists only as a last 
resort for those few cases that do not otherwise print properly. 
For example, the file /etc/passwd may be printed using - d3,30,5. 
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The value -dO,l is a good one to use for C programs that have 
many levels of indentation. 

Note that the delay control interacts heavily with the prevailing 
carriage return and line-feed delays. The suy(l) modes nlO er2 or 
niO cr3 are recommended for most uses. 

300 can be used with the nrojf- s flag or .rd requests, when it is necessary 
to insert paper manuaJly or change fonts in the middle of a document. 
Instead of hitting the return key in these cases, you must use the line-feed 
key to get any response. 
In many (but not all) cases, the following sequences are equivalent: 

nroff -T300 files... and nroff files •.• I 300 
nroff-T300-12files ..• and nrofffiles .•. l300+12 

The use of 300 can thus often be avoided unless special delays or options 
are required; in a few cases, however, the additional movement optimiza
tion of 300 may produce better-aligned output. 

The neqn names of, and resulting output for, the Greek and special charac· 
ters supported by 300 are shown in greek (S). 

SEE ALSO 

BUGS 

450(1), eqn(l), mesg(l), nroff(l), stty(l), tabs(l), tbl(l), tp\otOG), 
greek(S). 

Some special characters cannot be correctly printed in column I because the 
print head cannot be moved to the left from there. 
If your output contains Greek and/or reverse line-feeds, use a friction-feed 
platen instead of a forms tractor; although good enough for drafts, the 
latter has a tendency to slip when reversing direction, distorting Greek 
characters and misaligning the first line of text after one or more reverse 
line-feeds. 
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NAME 
4014 - paginator for the Tektronix 4014 terminal 

SYNOPSIS 
4014 [ -t l [ -n I [ -eN l I -pL l [file l 

DESCRIYTION 
The output of 4014 is intended for a Tektronix 4014 terminal; 4014 
arranges for 66 lines to fit on the screen, divides the screen into N 
columns, and contributes an eight-space page offset in the (default) single
column case. Tabs, spaces, and backspaces are collected and plotted when 
necessary. TELETYPE® Teletypewriter Model 37 half- and reverse-line 
sequences are interpreted and plotted. At the end of each page, 4014 waits 
for a new-line (empty line) from the keyboard before continuing on to the 
next page. In this wait state, the command !cmd will send the cmd to the 
shell. 
The command line options are: 

-t Don't wait between pages (useful for directing output into a file). 

-n Start printing at the current cursor position and never erase the 
screen. 

-eN Divide the screen into N columns and wait after the last column. 

-pL Set page length to L; L accepts the scale factors l (inches) and l 
(Hnesl; default is lines. 

SEE ALSO 
prO), teO), troff(l). 
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NAME 
450 - handle special functions of the DASJ 450 terminal 

SYNOPSIS 
450 

DESCRIYTION 
450 supports special functions of, and optimizes the use of, the DASI 450 
terminal, or any terminal that is functionally identical, such as the DIABLO 
1620 or XEROX 1700. It converts half-line forward, half-line reverse, and 
full-line reverse motions to the correct vertical motions. It also attempts to 
draw Greek letters and other special symbols in the same manner as 
300(1). 450 can be used to print equations neatly, in the sequence: 

ncqn file ... I nroff I 450 

WARNING: make sure that the PLOT switch on your terminal is ON before 
450 is used. The SPACING switch should be put in the desired position 
(either 10- or 12-pitch). In either case, vertical .spacing is 6 lines/inch, 
unJess dynamically changed to 8 lines per inch by an appropriate escape 
sequence. 

450 can be used with the nroff- s flag or .111 requests, when it is necessary 
to insert paper manually or change fonts in the middle of a document. 
Instead of hitting the return key in tbese cases, you must use the line-feed 
key to get any response. 

In many (but not all) cases, the use of 450 can be eliminated in favor of 
one of the following: 

nroff -T450 files ... . , 
nroff -T450-12 files 

The usc of 450 can thus often be avoided unless specia.l delays or options 
are required; in a few cases, however, the additional movement optimiza
tion of 450 may produce better-aligned output. 

The neqn names of, and resulting output for, the Greek and special charac
ters supported by 450 are shown in greek(5). 

SEE ALSO 

BUGS 

300(1), eqn(l), mesg(l), nroff(l), stty(l), tabs(!), tbl(l), tplot(IG), 
greek(5). 

Some special characters cannot be correctly printed in column I because the 
print head cannot be moved to the left from there. 
If your output contains Greek and/or reverse line-feeds, use a friction-feed 
platen instead of a forms tractor; although good enough for drafts, the 
latter has a tendency to slip when reversing direction, distorting Greek 
characters and misaligning the first line of text after one or more reverse 
line-feeds. 
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NAME 
acctcom - search and print process accounting file(s) 

SYNOPSIS 
acdcom ([options] [file]] , , , 

DESCRIPTION 
Acctcom reads file, the standard input, or /usr/adm/pacd, in the form 
described by acct(4) and writes selected records to the standard output. 
Each record represents the execution of one process. The output shows the 
COMMAND NAME, USER, TT'VNAME, START TIME, END TIME, REAL 
(SEC), CPU (SEC), MEAN SIZE(K), and optionally, F (the fork/ exec flag: I 
for }Ork without exec), STAT (the system exit status), HOG FACTOR, 
KCORE MIN, CPU FACTOR, CHARS TRNSFD, and BLOCKS READ (total 
blocks read and written). 

The command name is prepended with a # if it was executed with super
user privileges. If a process is not associated with a known terminal, a 1 is 
printed in the TTYNAME field. 

If no files are specified, and if the standard input is associated with a termi
nal or /dev/null (as is the case when using & in the shell), /usr/adm/pacct 
is read; otherwise, the standard input is read. 

If any file arguments are given, they are read in their respective order. 
Each file is normally read forward, i.e., in chronological order by process 
completion time. The file /usr/adm/patct is usually the current file to be 
examined; a busy system may need several such files of which all but the 
current file are found in /usr/adm/pacct ?. The options are: 

-a Show some average statistics about the processes selected. The 
statistks will be printed after the output records. 

- b Read backwards, showing latest commands first. This option 
has no effect when the standard input is read. 

-f Print the fork/exec Jlag and system exit status columns in the 
output. 

-h Instead of mean memory size, show the fraction of total avail
able CPU time consumed by the process during its execution. 
This "hog factor" is computed as: 

(total CPU time)/(elapsed time). 
-I Print columns containing the VO counts in the output. 
- k Instead of memory size, show total kcore-minutes. 
-m Show mean core size hhe default). 
-r Show CPU factor (user time)/(system-time +user-time). 
-t Show separate system and user CPU times. 
- v Exclude column headings from the output. 
-I line Show only processes belonging to terminal/dev /line. 
- u user Show only processes belonging to user that may be specified by: 

a user ID, a login name that is then converted to a user ID, a # 
which designates only those processes executed with super-user 
privileges, or 1 which designates only those processes associ
ated with unknown user IDs. 

-g group Show only processes belonging to group. The group may be 
designated by either the group ID or group name. 

-s time Select processes existing at or after time, given in the format 
hr!: min [:sec]]. 
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FILES 

-e time 
-s time 

Select processes existing at or before time. 
Select processes starting at or after time. 

- E time Select processes ending at or before time. Using the same time 
for both -Sand - E shows the processes that existed at time. 

- n pattern Show only commands matching pattern that may be a regular 
expression as in ed(I) except that + means one or more 
occurrences. 

-q Do not print any output records, just print the average statistics 
as with the -a option. 

-o ojile Copy selected process records in the input data format to o}ile; 
suppress standard output printing. 

-H factor Show only processes that exceed }Qcror, where factor is the 
'hog factor" as explained in option - b above. 

-0 sec Show only processes with CPU system time exceeding sec 
seconds. 

-C sec Show only processes with total CPU time, system pius user, 
exceeding sec sewmts. 

-I chars Show only processes transferring more characters than the cut
off number given by chars. 

/etc/passwd 
I usr I adm/ pacct 
/etc/group 

SEE ALSO 

BUGS 

ps(l), suO). acct(2), acct(4), utmp(4) 
acct(lM), acctcms(IM), acctconOM), acctmerg(IM), acctprc(IM), 
acctsh(IM), fwtmp(IM), runacct(lM) in the UmPlus+ System Admtmstrator 
Riiference Manual. 

Acctcom only reports on processes that have terminated; use p.s(l) for 
active processes. If time exceeds the present time, then time is interpreted 
as occurring on the previous day. 
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NAME 
odb-~ 

r- SYNOPSIS 
odb [-w] [objfik [cmfi/<11 

Dl!SCRJPI10N 

ADD(!) 

adb is a general purpose dcbaaiDI: procram. It may be used to examine files 
IDd to provide a COiltiOUed envitoammll: for the executioD of UNIX prog!IIDS. 

Objjik is normaDy aa executable prosram file.lft(erably CODiaining a symbol 
table; if noc, 1hen the symbolic felam:l of adb camot be used, altbouah the &le 
can still be eumioed. 'l'be defaah ftr obffik is a.out. cotfik is assumed to be 
a ccn imlp &le producecl afll:r executing oiJjjiM; lhe default b ctnfik is core. 
RequesD to adb are read from lbo lltMdard input IIIII responses ~n to the saan
da<d ........ If ......... Ala opdon ;, ............. balh objfi/< ond cmfi/< ... 
C<aleCI (;t IIOCOSIIIIY) tnd _,.cl far - ond writing 10 lhat files can be 
modifted. -. adb. .... ipora. quit aiplls; Ill imerrupc Clllll8l retum to the 
ocxt.tb COIIIIDIIId. 

To exit adb: use $q or $Q or -d. 

In aeneraL requests to IKI.b are of tbe fmn 
[ .......... ] [,cowot] [~ [;] 

H tlddnss ispresent.lhen .. dot" is set to oddreu. Initially, dot is set to 0. For 
most commands. cDIIIIl specifies bow many times the command will be exe
culed. Tbe default cDIIItt is 1. Addrus and cowtl are expressions. 

Tho iDierpretadon of an .:klras depends on the conmxt in which it is used. H a 
subproceu is bein& debugged. lbcn acldresses are ineapreted. in the usual way in 
tho .tdreos _.of 1be subprocess. If lhe-. .,......,, being debuggocl 
either post-mortem or using tbe special file /deYJtmem to examine inlenK:tiwly 
and/or modify memory, the maps are set to map the kemel virtual addmsea. 
For furtber details of address mapping, see ADDRESSES. 

EXPRESSIONS 
The value of dee. 

+ The value of dot, inaemcnted by the current inc::mnent. 

The value of dot, decremouted by the current increment. 

" The last addn81 typed. 

inugu A number. The prefix 0 (zero) fcxcea bltelpebdion in octal radix; lhe 
prdxes Od and OD foree iute:tptecation in decimal radix; the pefixes 
Cb: and OX force interpn:tation in hexadecimal radix. Thus 020 • 

r- OdM • OslO - 16. If no prefix appears. then the default rtuJix is 
used; sec the $d. command The default radix is initially hexade
cimal Tho bexadccimal digits are 01234S6789abcdef'ABCDEP, with 
lhe obvious values. Note that a bexadecimal numbel' the most 
signikant digit of which would Olherwlae be an aJphabetic character 
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must have alb: or OX pre8x (or a leadin& zero. if the default radix is 
bendecirnal). 

inleger .fractitnt 
A 32-blt ftoatina point..-. 

'ecce' 1beASCIIvalaeofupto4 characlers. \may be ued toeacapa a·. 
<MnW 'Ibc vllue of nam.r, wbicb is eida a variable namc or· a register 

name. adb maintains a number of variables (see V AJUABLES) named 
by single letters or ctiaill. If IIGIM is a reaistw name. lhen the value 
of the ~ is obtaiDecl from the system header in coiflle. The 
register DaDI 1ft those primed by lhe Sr command. 

~ A 8)Wibol is a sequeuce of uppel' or lowerclse leuers, undencorea or 
digiti. DOt sta1iDa wilb a diaiL \ may be used to escape ocher cbarac
ten. Tbe value of the qrt.tbol is taken from the symbol table in 
objfik. An initial_ or • wiD bo pl>bed to symbol, ;t needed. 

_symbol In C. the ''true name" of m external symbol begins with _ • It may 
be necessary to uaer lhis Ollllle to distinauish k from internal or bid
den variables of a program. 

(up) ThevalueoflbeexpressioD.ap. 

MouadkOperaton: 
.up The contents of the location addressed by up in corfile. 
@up The coments d. the location addressed by up in objfi~. 

-exp Jntegerneglllicot. 
~up Bitwise completneDL 

#up Logical negation. 

Dyadic opeaaus are left associalive and are less binding than JDORadic opera-

""'· d +11!'2 Integer addition. 

el-e2 Integer subtraction. 
el•e2 Integer multiplication. 
e191le2 Integer division. 

d &:e2 Bitwise cc:njunction. 

d l e2 Bitwise disjuncticll. 
el#e2 el rounded up to the next mW.tiple of e2. 

COMMANDS 
Most commands consist of a verb followed by a modifier or list of modifiels. 
The followina verbs are available. (The commands "?" and "/" may be fol
lowed by ''•''; see ADDRESSES forfurtherdecails.) 
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'1/ 

If 

ADB(I) 

l.oeations atutiD& at (11/dnu in ob.ifik are primed IICCOiding to the 
format f. Dot is iacm~~e~•led by the sum of lbe increments fir each 
format letter (q.v.). 

Locadons stardna: at fMldNza in cmfile are printed according to the 
lomvtf,llllddolil-11 for"?". 

1be value of GddTu• iaelf is pintecl in lhe styles indicated by the _,.(Pori- "?"lspriDioclforohe .... oftbeinsttuctkm 
...,...........,suboeq-wum.) 

A formtzt CODSisls of one or 11101e cbaractfn that specify a style d. printing. 
l*h format charlcler may be preceded by a decimal integer that is a RPCat 
count tbr lb8 formM cha'acler. While: steppioa through a format. dot is incre
mented by 1be amomn given beach fcmaat letler. If no format is given, tben 
the last foonat is usec1. Tbe format lePers available are as follows. 

i II Disassemble the addrased inslrUCI:kln. 
o 2 Print 2 byteS in octal. All octal numbers output by adb are pre-

ceded byO. 
0 4 Print 4 byloa in octaL 
q 2 Printinajpedoctal. 
Q 4 Print Jon& signed octaL 
d 2 Print in decimal 
D 4 Print Jon& dodmol. 
X 2 Print2 bytes in hexadecimal. 
X 4 Print 4 byle8 iD bexadecimal 
• 2 Print as an unsigned decimll manber. 
U 4 Print big nnsiiP'fA' decfmll 
I 4 Print the 32-bit Vllue as a floating point number. 
F 8 Print double- polnt. 
b I Print tbe- byle in octaL 
c 1 Print the addnaod character. 
C 1 Print the addressed characcer using lhe standan:l escape convention 

where contto1 characters are printed as "X and the delete character 
is printed as "?. 

s 11 Prinl.lhe addressed cJsar.:tcn until a zero cbara::ter is reached. 
S n Print a suing using tbe "X escape convention (see C above). The 

,. is the length d.lbe striDe iDcluding its zero terminator. 
Y 4 Print 4 bytes in~ format (see etlme(3)). 
a 0 Print the value of dot in symbolic form. Symbols are cbecked to 

ensure 1bat tbey lum: an -OjWiaiOI)'pe as indkalld below. 
I global-.,.
? global text symbol 
- globallbsol111e symbol 

p 4 Print lbe addreaaed value in symbolic fmm using 1he same rules for 
symbol lookup as L 
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t 0 When Jft(:eded. by an integer tabs to tbe next appropriate tab SlOp. For 
exaqW, 8t moves to the next kpaoe tab Stop. 

r 0 Prim a space. 
o 0 Print a aewline. 
"·-" 0 Print the enclosed slriDg. 

Dot is decremented by the current increment Nothing is printed. 
+ Dot u incmneniOd by I. N-b priniOd. 

Dotu-.....byl. N-.u
newtine 

Repeat the previous cclltnnaM wi1h a collllt of 1. 

[?nJ ........... 
Words ~ at dot are IIUIIted with lftll8k and compmed with Wllu 
until a match 11 found. IlL is used, lbeD lhe match is for 4 bytes at a time 
instead of 2. If no maccb is found. then dot is UDChanged; otherwise. dot is 
set to the nwchecllocalion. If mtl.flt is omitted, lhen -I is used. 

l?nw ........ 
Write the 2-byte wzl~~e into the addressed location. If the command is W, 
wrile 4 bytes. Odd adcbesses &R not lllowed wben writing to the subpro
cessaddaoss-. 

l?nm bl .1 Jmn 
New values fer (bl ,el ,Jl) are recorded. If less dum three expressions are 
given. then the remainin& map panunecen are left unchanged If more 
than 3 expressions are aiven, the values of (b2,e2 ,f2) (b3,e3 ,f3) and so 
on, are chMIJCd, If the "7'' or "I" is foUowecl by ''•'', then the tbstsea
mcnt (bl,d .fl) of the mapping is skipped. and the second and subse
quent segments a changecllaaead. (There are u many (bn.,cn,fn.) tri
ples as you have sections in yow: propam.) If lhe Jist is terminated by 
"7'' or "/", lhen the file (oblfi/e or corjik, respccdvely) is used fer subse
quent requests. (So lbat, for example. "/m'/" will cause "/" to refer to 
obifil<.) 

> """"' 
Dot is assigned to the variable or regis~« named. This command is often 
used in the form COIISUI1IJ > N11111l. This form of lbe cmunand can be used 
to euler 96-bit "IBEE BxteDdod Ptecilion" numbers into the floating-point 
--tp0-fp7. ,._ 

Ox3FFF00008000000000000000 > fpO 

puts the value 1.0 into tpO. When this fmn of lbe command is used, only the 
first 32 bits of the constant are siOied in dot. See MC68881 FllNldng Poitrl 
Coprocessor UBs MtlllllQ} (available from Molorola Literature Distribution 
Center, part: number MC68881UM!AD), section 2.4, "EXIended. Real," p. 211, 
for a description of IEEE &tended Precision fonnat. 
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A shell is cal1ed to read the rest of the line following ''I''. 

$mod!IW 
Miscellaneoua conunmds. The available modifios are: 

<I Read commands from the file/. Jfdrlsccmmandisexecutedin a file, 
funla oouu111Ulds in the ft1e are not seen. Iff is omitted, the cumnt 
input ~Ram is cemJtwed If a COIUil is Jiven, and is zeit\ the com
mmd will be ignored. The value of the count will be placed in vari
able 9 before the first command in/ is exec"""' 

«/ Similar 10 < ucept it can be used in a 4le of commands wilbout caus
iDg the file to be closed. V.table 9 is saved during the exccudon of 
this c:ommBDd. IDd reSIOftd when it completes. There is a (small) 
finite limit 10 dJc nambet of « 81es 1bat CIA be opeD at CllCC. 

>I Append output 10 the file/, which is cre8led if it does not eXisL If/is 
omitted, oulplt is retamed 10 the lel'lllinal. 

? Print process m, 1be signal which caused SIOppqe ar temrlnation. as 
well as the registers as $r. nus is the default if modifiu is omitted. 

r Print the general registen and the instruction d!ressed by pc. Dot is 
set lOpe. 

I Print the floating point data registers fpO-tp7 in IEEE Extended Pre
cision (see -. above, for definition). m exponential notation, 
along with the floating-point control registers f'per. fpsr, and fplar. 

b Print all breakpoints and their associated counts and commands. 
c C stack baclarace. If Gddun is given, lben it is taken as the adcbess 

of tbe current frame (iDslelld of a7). If Cis used, then the names and 
(16 bit) values of all automatic and static variables are printed for 
each .:live funcdoo. If c011111 is given, then only the first count 
......... primed. 

d Set the default radix to tuldr~u and report the new value. Note lhat 
addnss is im:etpreted in d:le (old) current radix. Thus 10$d never 
changes the default radix. To make decimal the default radix, use 
Od10$d. 

e The names and values of external variables are printed. 
w Set the page width for output to addnss (default 80). 
s Set the limit for symbol matches to address (defauk 2SS). 
o Regard all imegers sabsequendy input as octal. 
d Reset integer input as described in EXPRESSIONS. 
q Exit from tldb. 
v Print all aonzero variables in octal 
m Print the address map. 

•modifi4r 

PageS 

Manage a subprocess. Available modifiers are: 
be Set breakpninl at odtlrest, The breakpoint is executed counl-1 limes 

before causing a srop. Each time lhe breakpoinl is encoumered lhe 
command c is executed. H this command is omitted or sets dot to 
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zero then the bmalcpoint causes a stop. 
d Delete breakpoint atiJddnss. 

ADB(I) 

r Run objftk as a subprocess. If tuldnss is given explicitly then the 
program is entered at this point; Olherwise, the program is entered at 
its Standard entl')' point. COIUU speciftes how many breakpoints tiN 10 
be i.gncnd bef«e stopping. ArgumeniS 10 the subprocess may be 
supplied on the same l1nc as the command. An argument starting 
with < 01' :> causes the standard illpu.t or output to be established for 
lhe command. All signals are tumecl on on entry 10 the subprocess. 

cs The subp'ocesa is COillinued with signal scs (see slpal(3)). If 
fllldnss is given. then the subp'oceu is condnued at this address. If 
no sianaJ. is specified. tben the sipaal that caused the subprocess to 
stop is sent. BJeltpoint skippina is the same u for r. 

IS As b c except IbM the IUbproc:eu is siJlale stepped COWll limes. If 
~ it no cum:nt subprocess then obifile il nm as a subpmc:ess as 
for r. In d1is case no signal can be sent; the remainder of the line is 
treated as arguments 10 the subprocess. 

k The current subprocess. if any, is tenninaled. 

VARIABLES 
adb provides a number of variables. Named variables are set initially by adb 
but are not used subsequently. Numbered variables are reservod for communi
cation as follows. 

0 The last value primed. 
1 The last offset part of an inslructioD SOUICe. 

2 The previous value of variable 1. 
9 The count on the last S< or S<< command. 

On entry, the following are set from the system header in the corfi/e. If ctnfill 
does not appear to be a core file, then these values are set from objfik. 

b The base address of lhe data sea;meot. 
d The data segmcnJ: size. 
e The entry point. 
m The ''magic'' nwnber(0407, 0410, 0413). 
s The stack segment size. 
t The text segment size. 

ADDRI!SSI!S 
The address in a file associated with a written address is determined by a map.. 
ping associated witb lhat file. Each mapping is represented by n triples (bl, el, 
In (b2, <2, 12~ ... (bn, ••· />1). """"'l'''ld ro the nlllllller of secdoas ill 
your object file, and the flU addnss corresponding to a written address is cal
culated as follows. 
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bJSaddnss<el - fik addnss-otldnss+fl-bl, otherwise, 
b2Saddnss<e2 -fik addn68-addnss+f2-b2, and. so on, 
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otberwise. the requested addrus is not legal. In some cases (e.g., for programs 
with separated I and D space). the two segments for a file may overlap. If a ? 
or I is followed by an •· then lhe first triple is not usecL 
The initial setting of both mappings is suitable for normal a.out and core files. 
If either me is notoftbe tindeqJeCte:d.lhen for dlat fill bl is set to 0. el is set 
to the maximum. file size and.fl is set to 0; in this way the whole file can be 
examined with no address translation. 
So that adb may be used on large 8Jes, all appropriate values are kept as signed 
32-bit--

I!XAMPLB 
lldb objl 

will invoke adb with tbe executable object "objl" when adb teSponds with 
either 

LOUt me ..... , 
a.out (COFF format) 
a.out LOlli: -· the request: 
maiD,J.O?ia 

will cause 16 (10 hex) instnK:dons to be pinted in assembly code, starting from 
location "main". 

FlLl!S 
lbioladb 
a.out 
core 

SEE AL'!O 
a.out(4), core(4). 

DIAGNOSTICS 
adb when dtere is no current command or fonnaL Comments about inaccessi
ble files, Syntax erfors. abnormal terDJiDation of commands, etc. Exit StaDJ.S is 0. 
unless last command failed or returned nonzero status. 

BUGS 
Use of# for tbe unary logical negation operator is peculiar. 
There doesn't seem to be any way to clear all breakpoints. 

In certain cases, disassembled code cannot be used direcdy as input to as. This 
is because adb gives more useful infamal:ioo than as accepts. For example, 
explicit register names are given in the disassembly of movm and fmovm 
instructions. 
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NAME 
admin - create and administer sees files 

SYNOPSIS 
•dmin 1-nl 1-HnamelJ 
1-dflag[flag-val]] [-alogin] 
1-h] [-zl files 

[ -rrell [ -tlnamell 1-fllag[tlq.valll 
[-elogin] [-m[mrlistll [-y[commentll 

DESCRIPTION 

Page I 

Admin is used to create new sees files and change parameters of existing 
ones. Arguments to admin, which may appear in any order, consist of 
keyletter arguments, which begin with -, and named files (note that sees 
file names must begin with the characters s.). If a named file does not 
exist, it is created, and its parameters are initialized according to the 
specified keyletter arguments. Parameters not initialized by a keyletter 
argument are assigned a default value. If a named file does exist, parame
ters corresponding to specified keyletter arguments are changed, and other 
parameters are left as is. 

If a directory is named, admin behaves as though each file in the directory 
were specified as a named file, except that non-sees files (last component 
of the path name does not begin with s.) and unreadable files are silently 
ignored. If a name of - is given, the standard input is read; each line of 
the standard input is taken to be the name of an sees file to be processed. 
Again, non-sees files and unreadable files are silently ignored. 

The keyletter arguments are as follows. Each is explained as though only 
one named file is to be processed since the effects of the arguments apply 
independently to each named file. 

-n This keyletter indicates that a new sees file is to be created. 

- i[namel The name of a file from which the text for a new sees file is 
to be taken. The text constitutes the first delta of the file 
(see -r keyletter for delta numbering scheme). If the I 
keyletter is used, but the file name is omitted, the text is 
obtained by reading the standard input until an end-of-file is 
encountered. If this keyletter is omitted, then the sees file 
is created empty (in this case, you need to explicitly use the 
-n flag). Only one sees file may be created by an admin 
command on which the I keyletter is supplied. Using a sin
gle admin to create two or more sees files requires that they 
be created empty (no -1 keyletter). Note that the -1 
keyletter implies the-n keyletter. 

-rrd/.h•1•] The release [and level] into which the initial delta is inserted. 

-t[namd 

This keyletter may be used only if the -I keyleller is also 
used. If the - r keyleller is not used, the initial delta is 
inserted into release I. The default level of the initial delta 
is I (by default initial deltas are named 1.1). 

The name of a file from which descriptive text for the sees 
file is to be taken. If the -t keyleller is used and admin is 
creating a new sees file (the -n and/or -i keyletters also 
used), the descriptive text file name must also be supplied. 
In the case of existing sees files: (1) a -I keyletter wilhout 
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-fjlag 
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a file name causes removal of descriptive text (if any) 
currently in the sees file, and (2) a -t keyletter with a file 
name causes text (if any) in the named file to replace the 
descriptive text (if any) currently in the sees file. 

This keyletter specifies a ]fag, and, possibly, a value for the 
flag, to be placed in the sees file. Several f keyletters may 
be supplied on a single admln command line. The allowable 
]fags and their values are; 

b Allows use of the -b keyletter on a get(!) com
mand to create branch deltas. 

eceil The highest release (i.e., "ceiling"), a number less 
than or equal to 9999, which may be retrieved by a 
get(I) command for editing. The default value for 
an unspecified e flag is 9999. 

fjloor The lowest release H.e., "floor"), a number greater 
than 0 but les.s than 9999, which may be retrieved 
by a get(l) commanct for editing. The default value 
for an unspecified r flag is 1. 

dSID The default delta number (SID) to be used by a 
get(l) command. 

Ustrl Causes the "No id keywords (ge6)" messase issued 
by get (I) or delta (I) to be treated as a fatal error. 
In the absence of this flag, the message is only a 
warning. The message is issued if no sees 
identification keywords (see get (I)) are found in the 
text retrieved or stored in the sees file. If a value is 
supplied, the keywords must exactly match the given 
string, however the string must contain a keyword, 
and no embedded newlines. 

j Allows concurrent get(l) commands for editing on 
the same SID of an sees file. This allows multiple 
concurrent updates to the same version of the sees 
file. 

llist A list of releases to which deltas can no longer be 
made (aet -e against one of these "locked" releases 
fails). The list has the following syntax; 

D 

<list> ;;= <range> I <list> , <range> 
<range>-;;- RELEASE NUMBER I a 

The character a in the list is equivalent to specifying 
all releases for the named sees file. 

Causes delta(!) to create a "null" delta in each of 
those releases (if any) being skipped when a delta is 
made in a new release (e.g., in making delta 5.1 after 
delta 2.7, releases 3 and 4 are skipped). These null 
deltas serve as "anchor points" so that branch deltas 
may later be created from them. The absence of 
this flag causes skipped releases to be non-existent 
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-d.flax 

-a login 

-e/ogin 

in the sees file, preventing branch deltas from being 
created from them in the future. 

qtext User definable text substituted for all occurrences of 
the %Q% keyword in sees file text retrieved by 
get (I). 

mmod Module name of the sees file substituted for all 
occurrences of the %M% keyword in sees file text 
retrieved by get (I). If them flag is not specified, 
the value assigned is the name of the sees file with 
the leading s. removed. 

ttype T>'llt' of module in the sees file substituted for all 
occurrences of %Y% keyword in sees file text 
retrieved by xet (I). 

v(pgm] Causes <lelw(l) to prompt for Modification Request 
(MR) numbers as the reason for creating a delta. 
The optional value specifies the name of an .\IR 
number validity checking program (see d<'lw(l)l. 
(If this flag is set when creating an sees file, the m 
keyletter must also be used even if its value is null). 

Causes removal (deletion) of the specified .flax from an 
sees file. The -d keyletter may be specified only when 
processing existing sees files. Several -d keyletters may be 
supplied on a single admi11 command. See the - f key letter 
for allowable .flag names. 

!list A list of releases to be "unlocked". See the -f 
keyletter for a description of the I flag and the syn
tax of a lis/. 

A loxin name, or numerical UNIX system group ID, to be 
added to the list of users which may make deltas (changes) 
to the sees file. A group 1D is equivalent to specifying all 
loxin names common to that group ID. Several a keyletters 
may be used on a single admi11 command line. As many 
loxins, or numerical group IDs, as desired may be on the list 
simultaneously. If the list of users is empty, then anyone 
may add deltas. If /oxitl or group ID is pr«:eded by a ! they 
are to be denied permission to make deltas. 

A IO!:in name, or numerical group ID, to be erased from the 
list of users allowed to make deltas (changes) to the sees 
file. Sp«:ifying a group ID is equivalent to sp«:ifying all login 
names common to that group ID. Several e keyletters may 
be used on a single admin command line. 

-ykommelll] The comme/1/text is inserted into the sees file as a comment 
for the initial delta in a manner identical to that of ddta 0). 
Omission of the -y keyletter results in a default comment 
line being inserted in the form: 

date and time crealed n/.\1.\f/ OD lflf:MM:SS by login 
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-m[mrlisd 

-· 

If the comment contains spaces, you must enclose the entire 
comment in double quotes. 

The -y keyletter is valid only if the -i and/or -n 
keyletters are specified H.e., a new sees file is being 
created). 

The list of Modification Requests (MR) numbers is inserted 
into the sees file as the reason for creatinJ! the initial delta 
in a manner identical to ddw(l). The v uag must be set 
and the .HH numbers are validated if the v flag has a value 
(the name of an MH number validation program). Diagnos
tics will occur if the v flag is not set or MR validation fails. 

Causes admin to ch~k the structure of the sees file (see 
~ccs}iit-(5)), and to compare a newly computed check-sum 
(the sum of all the characters in the sees file except those 
in the first line) with the check-sum that is stored in the first 
line of the sees file. Appropriate error diagnostics are pro
duced. 

This keyletter inhibits writing on the file, so that it nullifies 
the effect of any other keyletters supplied, and is, therefore, 
only meaningful when processing existing files. 

The sees file check-sum is recomputed and stored in the 
first line of the sees file (see - h, above). 

Note that use of this keyletter on a truly corrupted file may 
prevent future detection of the corruption. 

EXAMPLE 

FILES 

admin -ifilel s.filel 

creates a new file in sees format named "s.filel", from "file)•. 

The last component of all sees file names must be of the form s.,lile-name. 
New sees files are given mode 444 (see dmwd(l)). Write permission in 
the pertinent directory is, of course, required to create a file. All writing 
done by admln is to a temporary x-file, called x • .fifl!-name, (see Kt>l(l)), 
created with mode 444 if the admin command is creating a new sees file, 
or with the same mode as the sees file if it exists. After su~;:cessful execu
tion of admin, the sees file is removed (if it exists), and the x-file is 
renamed with the name of the sees file. This ensures that changes are 
made to the sees file only if no errors occurred. 

It is recommended that directories containing sees files be mode 755 and 
that sees files themselves be mode 444. The mode of the directories 
allows only the owner to modify sees files contained in the directories. 
The mode of the sees files prevents any modification at all except by sees 
commands. 

If it should be necessary to patch an sees file for any reason, the mode 
may be changed to 644 by the owner allowing use of n/0). Cart' must ht> 
taken l The edited file should always be processed by an admln - h to check 
for corruption followed by an admin - z to generate a proper check-sum. 
Another ad min - h is recommended to ensure the sees file is valid. 
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Admin also makes use of a transient lock file (called z.ji/e-namt'), which is 
used to prevent simultaneous updates to the sees file by different users. 
See ;wt (I) for further information. 

SEE ALSO 
delta(!), ed(\), getO), help(l), prs(l), whatO), sccsfile(4). 
SCCS in the Pru;:rammin;: Tauls Guide. 

DIAGNOSTICS 
Use help (I) for explanations. 
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NAME 
ar - archive and library maintainer for ponable archives 

SYNOPSIS 
ar key [ posname J archivename [ filename ] ... 

DESCRIPI10N 
Ar maintains groups of files combined into a single archi file. Its main use is 
to create and update library files as used by the link ·tor. It can be used, 
though, for any similar purpose. 

When ar creates an archive, it creates headers in a at that is portable across 
all machines. The portable archive format and ture are described in detail 
in ar(4). The archive symbol table (described · ar(4)) is used by the link edi
tor (ld(l)) to effect multiple passes over li es of object files in an efficient 
manner. Whenever the ar(l) command is u to create or update the contents 
of an arehive, the symbol table is rebuilt. e s optioo described below will 
force the symbol table to be rebuilt. 

Unlike command arguments, the com d key is a required pan of ar's com
mand line. The key is fcnned wi one character from the following set: 
drqtpmx. Arguments to the key made with one or more letters from the 
set: vuaibcB. Posname is an arc e member name used as a reference point 
in positioning other files in the hive. Archivename is the archive file. The 
names are constituent files in archive file. 

The meanings of the key 

d 

r Replace the named es in the archive file. If the optional character u is 
used with r, then those files with modified dates later than the arehive 
files are replaced. fan ~ posilioning character from the set abi is 
used, then the argument must be present and specifies that new 
files are to be ed after (a) or before (b or i) posname. Otherwise new 
files are plac the end. 

q Quickly the named files to the end of the archive file. Optional 

t 

Pagel 

positioning haracters are invalid. 1be command does not check whether 
the added hers are already in the archive. Useful only to avoid qua

vior when creating a large archive piece-by-piece. 

le of contents of the archive file. H no names are given, all files 
m lh< ... cl>ive are tabled. If names are given, only those files are tabled. 
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NAME 
ar- archive and library maintainer for portable archives 

SYNOPSIS 
ar key [elsuv] [abi po.mtmll!] afile llalfW ••• 

DESCRIPTION 
ar Jlllintains poups of 8les combiDed imo a siDale archive file. lis main use is 
to create and update library 81a as used by the link edilor. It can be used. 
thou&h. b any similar pu!pOIC. 

Wben ar CRates an archive, k creates headers in a format tbat is portable across 
aD macbiDes. The portable archive format and stntctuie are describod in detail 
in ar(4). The an:bive symbol table described in ar(4) is used by the link editcl', 
ld(l), to effect multiple passes over libraries of object files in an efficiellt 
manner. Whenever lbe 111'(1) command is used to create or update the contents 
of an archive. the symbol table is rdmi!L The symbol table can be fmced to be 
rebuilt by the s option. described below. 
Key is one charac1er from the set dmpqrtx. Key may optionally be con
caterlated with one cr more of clsuv or abl Aftle is the archive file. Tbe name.r 
are constituent files in the archive fllc. The meanings of the key characters are: 
d Delete the named files from the .chive file. 

r Replace the named files in the archive file. If the optional characlel u is 
r-- used with r, then only those files with modified dates later than the archive 

files arc replaced. If an optional positiooing character from the set abi is 
used, then the post~~J~M lliJ1IDleD1 must be ~ and specifies that new 
files are to be pbl:ed after (a) m before (b or f) pomome. Otherwise, new 
files are pl.:ed at the end. 

q Quickly append the named files to the end of the archive file. Optional 
positioning characten are invalid 1be command does not check whetbet 
the added members are abeady in the archive. Useful only to avoid qua
dratic behavior when creating a large archive piece-by-piece. 

t Print a table of contents of the arehive file. If no names are given, all files 
in the archive are tabled. If names are given, only those files are tabled. 

p Print the named files in the archive. 

m Move the named files 10 the end of the archive. If a positioning character 
is present. then the posname araument must be present and, as in r, 
spa:ifies where lhe files are 10 be moved. 

x Extract lbe named files. If no names are given, all files in the archive are 
extracted. In neither case does s alter the archive file. 

v Verbose. Under the verbose ftag option, ar gives a file-by-file description 
of lbe making of a new archive file from the old archive and the consti
tuent files. When used with t. it gives a long listing of aU information 
about the files. When used with s, it precedes each file with a name. 
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c Create. Normally ar crea&es afil~ when it needs to. The aear.e ftag option 
suppresses tbe nmnal message lhat is produced when oj'rk is created. 

Local. Normally B" places its temporaly files in lhe directory ltmp. This 
filla- causea them 10 be piaeed m !be local-,.. 

s Symbol table creation. Force the regeneration of tbe atclrive symbol table 
even if ar(l) is not invoked with a command which will modify the 
archive eonents. This command is useful to te1101e tbe archive symbol 
table after the strip(l) command has been used on tbe archive. 

I!XAMPlJ! ..... 
creates an archive file. 

FILES 
lblnfar 
/tmp/.... temporaries 

SEE ALSO 
ld(l),lorder(l). strip(l). tar(l), a.out(4), ar(4). 

BUGS 
If the same file is mentioned twice in an argument list. it may be put In the 
archive twice. 
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/ 
p Print the named files in the archive. / 

m Move the named files to the end of the archive. If ;{positioning character 
is present, then the po~ argument must be present and, as in r, 
specifies where the files are to be moved. // 

x Extract the named files. If no names are g~. all files in the archive are 
extracted In neither case does x alrer th~hive file. 

The meanings of the additional key argume?fs are as follows: 

v Verbose. Under the verbose option( ar gives a file-by-file description of 
the making of a new archive file~ the old archive and the constituent 
files. When used with t, it giv a long listing of all infonnation aboot the 

' 

s 

FILES 

files. When used with x, it edes each file with a name. 

Create. Nonnally ar c afile when it needs to. The create option 
suppresses the nonnal m that is produced when afile is created. 

Local. Nonnally ar p its temporary files in the directory ltmp. This 
option causes them t,Vbe placed in the local directory. 

Symbol table creaJ/on. Force the regeneration of the archive symbol table 
even if ar(l) is/not invoked with a command which will modify the 
archive conteni This command is useful to restore the archive symbol 
table after the,,Strip(l) command has been used on the archive. 

/lmp/w tempoo:Orios 

SEE ALSO : 
ld(l),lonfer0.), strip(I), aout(4), ar(4). 

BUGS / 
If the • file is mentioned twice in an argument list, it may be put in the 
archive tWice. 

/ 
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NAME 
arS.O - archive and library maintainer 

SYNOPSIS 
arS.O [uvnbaiil (mrxtdpq) [posname) archivename filename(s) 

DESCRIPTION 
The archive command ar5.0 maintains groups of files combined into a sin
gle archive file. Its main use is to create and update library files as used by 
the loader. However, ar5.0 can be used for any similar archiving purpose. 
Archives often consist of unlinked program modules. 

Key is one character from the set mrxtdpq, optionally concatenated with 
one or more of uvnbail. Archivename is the archive file. The ./ilename(s) 
are constituent files in or destined for the archive file. The meanings of the 
key characters are: 

d Delete the named files from the archive file. 

r Replace the named files in the archive file. If the optional character u 
is used with r, then only those files with modified dates later than the 
archive files are replaced. If an -optional positioning character from the 
set abi is used, then the posname argument must be present and 
specifies that new files are to be placed after (a) or before (b or i) 
posname. Otherwise new files are placed at the end. 

q Quickly append the named files to the end of the archive file. Optional 
positioning characters are invalid. The command does not check 
whether the added members are already in the archive. Useful only to 
avoid quadratic behavior when creatilli a large archive piece-by-piece. 

Print a table of contents of the archive file. If no names are given, all 
files in the archive are tabled. If names are given, only those files are 
tabled. 

p Print the named files in the archive. 

m Move the named files to the end of the archive. If a positionilijl char
acter is present, then the posname argument must be present and, as in 
r, specifies where the files are to be moved. 

x Extract the named files. If no names are given, all files in the archive 
are extracted. In neither case does x alter the archive file. 

v Verbose. Under the verbose option, ar5.0 gives a file-by-file descrip
tion of the making of a new archive file from the old archive and the 
constituent files. When used with t, it gives a long listing of all infor
mation about the files. When used with p, it precedes each file with a 
name. 

c Create. Normally arJ.O will create ajile when it needs to. The create 
option suppresses the normal message that is produced when ajile is 
created. 

EXAMPLE 

Local. NormaJiy ar5.0 places its temporary files in the directory /tmp. 
This option causes them to be placed in the local directory. 

arS.O rv libar.a text.o 

places file "text.o" in archive "libar.a•. 
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··- FILES 

arS.O bm filet archivename file2 

chant!es the location of a file inside an archive. "File2" is the file to be 
moved. "File2" is moved to a new position before "file!". 

/tmp temporaries 

SEE ALSO 

BUGS 

ld5.0(1), ar5.0(4). 

If the same file is mentioned twice in an argument list, it may be put in the 
archive twice. 
Sufficient disk space must be present to make an entire copy of the archive 
or the ar5.0 command will fail. 
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NAME 
as - common assembler 

SYNOPSIS 
•s 1-o objfile] 1-nl [-ml 1-RI (-VI filename 

DESCRIPTION 

FILES 

The as command assembles the named file. T e following flags may be 
specified in any order. 

-o objjile Put the output of assembly in o r.Ji/e. By default, the output 
filename is formed by removing he .s suffix, if there is one, 
from the input filename and app ding a .o suffix. 

-n Turn off long/short address 
optimization takes place. 

-m Run the m4macro pre-proc sor on the input to the assembler. 

-R Remove (unlink) the in t file after assembly is completed. 
This option is off by def It. 

- V Write the version nu er of the assembler being run on the 
standard error output. 

/usr/tmp/asll-6]XXXXXXte orary files 

SEE ALSO 
ld(l), m4(1), nm(l), strip( , a.out(4). 

WARNING 

BUGS 

Page I 

If the -m ( m4 macro e-processor invocation) option is used, keywords 
for m4 (see m4(1)) can ot be used as symbols (variables, functions, labels) 
in the input file becau m4 cannot determine which are assembler symbols 
and which are real m macros. 

Arithmetic express· ns are permitted to have only one forward referenced 
symbol per expres ion. 

I 
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NAME 
•-commoa assembler 

SYNOPSIS 
u [-m] [-o] [-e cb.ifik] [-Rl [-VJ fik""""' 

DI!SCRIP'I10N 

AS( I) 

ne as command assembles ftle~~~~~tW. The following ftags may be specified in 
anyontcr. 
-o obifih Put lhe output of assembly in objfih. By default. 1he output 

filc:name is formed by removing the .. aaffix. if tbere is one. from 
tbe input filename and appending a .o suffix. 

-n Turn off longfshort addn:ss optimization. By default, addr!:ss 
optim;zation ..... ,..,.. 

-m Run tbe m4 macro pre-p:oceaSOI' on the input to the assembler. 

-R Remove (unlink) lhe input file after assembly is completed. 'Ibis 
ftag opcion is off by default. 

- V Write the version number of l:he assembler being run on the standard 
error output. 

FILES 
/bin/as 

,,..-.., /usr/tmplas[l-6)XXXXXX temporary files 
SEE Al30 

adb(l11d(l), m4(1), mn(l), strlp(l1a.out(4). 
WARNING 

If the-m (m4 macro preprocess« invocation) ftag option is used. keywords for 
m4 cannot be used as symbols (variables, fwx:D.ons, labels) in the input file 
because m4 cannot determine which arc assembler symbols and which are real 
m4 macros. Seem4(1). 

BUOS 
Arithmetic expressions are pennitted. to have only one forward referenced sym
bol per expression. 
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NAME 
as5.0 - assembler 

SYNOPSIS 
\,__ as5.0 [-oobjfile] 1-vl I-ll (name ... ] 

DESCRIPTION 
As5.0 assembles the named files, or the standard input if no file name is 
spedfied. 

All undefined symbols in the assembly are treated as global. 

The relocatable output of the assembly is left on the file objjile; if that is 
omitted, a.ou/5.0 is used. 

The -v option interprets 68010 instruction mnemonics. 

The -1 option produces an assembly listing on file obj!ile.lst. If the -I 
option is specified and no - o parameter is specified, the assembly listing is 
placed on a./st. 

EXAMPLE 

FILES 

as5.0 -o file.o filea fileb filec 

would assemble the three named files and put the output of the assembly 
into "file.o". 

/Imp/as• default temporary file 
a.out default resultant object file 
a.lst default assembly listing file 

SEE ALSO 
ld5.0(1), nm5.0(1), a.out5.0(4) 
AS in the Programming Guide. 
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NAME 
asa - interpret ASA carriage control characters 

SYNOPSIS 
asa [files] 

DESCRIPTION 
Asa interprets the output of FORTRAN programs that utilize ASA carriage 
control characters. It processes either the files whose names are given as 
arguments or the srandard input if no file names are SUJ..plied. The first 
character of each line is assumed to be a control character; their meanings 
are: 

(blank) single new line before printing 

0 double new line before printing 

I new page before printing 

+ overprint previous line. 

Lines beginning with other than the above characters are treated as if they 
began with ' '. The first character of a line is not printed. If any such lines 
appear, an appropriate diagnostic wiU appear on standard error. This pro
gram forces the first line of each input file to start on a new page. 

EXAMPLE 
To correctly view the output or FORTRAN programs which use ASA carriage 
control characters, a sa could be used as a filter, thus: 

a.out I asa I lp 

and the output, properly formatted and paginated, would be directed to the 
line printer. FORTRAN output sent to a file could be viewed by: 

asa file 

SEE ALSO 
e11(1), n7(1), fsplit(l) ratforO) . 
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NAME 
at, balch - execute commands at a later time 

SYNOPSIS 
at time [date] [+increment} 
at -r job .. . 
at -1 [job ... ] 

bakh 

DESCRIFI'ION 
At and batch read commands from standard input to be executed at a later time. 
At allows you to specify when the commands should be executed. while jobs 
queued wilh batch will execute when system load level pemrits. At -r removes 
jobs previously scheduled with at. The -1 option reports all jobs scheduled for 
the invoking user. 

Standard output and sllmdard erroc output are mailed to lhe user unless they are 
redirected elsewhere. The shell -environment variables, current directory, 
umask, and ulimit are retained when the commands are executed. Open file 
descriptors, traps, and priority are lost. 

Users are pennitted to use at if their name appears in the file 
/usrlliblcron/at.allow, If that file does not exist, the file lusrllib/cronlaLdeny 
is checked to determine if the user should be denied access to at. If neither file 
exists, only root is allowed to submit a job. The allow/deny :files consist of one 
user name per line. 

The tilfll! may be specified as 1, 2, or 4 digits. One and two digit numbers are 
taken to be hours, four digits to be hours and minutes. The time may alternately 
be specified as two numbers separated by a colon, meaning hour:minute. A 
suffix am or pm may be appended; otherwise a 24-hour clock time is under· 
stood. The suffix zulu may be used to indicate GMT. The special names noon, 
midnight, now, and next are also recognized. 

An optional date may be specified as either a month name followed by a day 
nwnber (and possibly year nwnber preceded by an optional comma) or a day of 
the week (fully spelled or abbreviated to three characters). Two special 
"days", today and tomorrow are recognized. If no date is given, today is 
assumed if the given hour is greater than the current hour and tomorrow is 
assumed if it is less. If the given month is less than the current month (and no 
year is given), next year is assumed. 
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The optional increment is simply a nwnber suffixed by one of the following: 
minutes, hours, days, weeks. months, or years. (The singular fonn is also 
accepted.) 

Thus legitimate commands include: 

at0815amJan24 
at 8:15am Jan 24 
at now+ l day 
at 5 pm Friday 

At and batch write the job number and schedule time to standard error. 

Batch submil<l a batch job. It is almost equivalent to "at now", but not quite. 
For one, it goes into a different queue. For another, "at now" will respond 
with the error message too late. 

At -r removes jobs previously scheduled by at or batch. The job number is the 
number given to you previouSly by the at or batch command. You can also get 
job numbers by typing at -L You can only remove your own jobs unless you 
are the super-user. 

EXAMPLES 
The at and batch commands read from standard input the commands to be exe
cuted at a lal:ec time. Sh(l) provides different ways of specifying standard 
input. Within yow commands, it may be useful to redirect standard output. 

This sequence can be used at a terminal: 
batch 
nroff filename >outfih 
<control-D> (hold down 'control' and depress 'D') 

This sequence, which demOJ1Siraf.es redirecting standard em:r to a pipe, is use
ful in a shell procedure (the sequence of ou!pot redirection specifications is __ ), 

batch«! 
nrofffiJename 2>&1 >outfile I mailloginid 
I 

To have a job reschedule itself, invoke at from within the shell procedure, by 
including code similar to the following within the shell file: 

echo "sh shellfile" I at 1900 thmsday next week 
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FILES 

/usr,llib/cron 
/usrAib/cron/at.allow 
/usr,llib/cron/at.deny 
/usrJiib/cron/queue 
/usr/spool,fcron/atjobs 

SEE ALSO 

main cron directory 
list of allowed users 
list of denied users 
scheduling infonnation 
spool area 

k:ill(l), mail{l), nice(I), ps{l), sh{l), cron{lM). 

DIAGNOSTICS 

AT(!) 

Complaints about various syntax enors and times out of range. 
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NAME 
awk - pattern scanning and processing language 

SYNOPSIS 
awk [-Fe] [prog] [parameters] [files] 

DESCRIPTION 

Page 1 

Awk scans each input jilt' for lines that match any of a set of patterns 
specified in prog, With each pattern in prog there can be an associated 
action that will be performed when a line of a /lit• matches the pattern. The 
set of patterns may appear literally as prox, or in a file specified as -f .file. 
The prog string should be enclosed in single quotes {') to protect it from 
the shell. 

PMameters, in the form x- ... y= ... etc., may be passed to awk. 
Files are read in order; if there are no files, the standard input is read. The 
file name - means the standard input. Each line is matched ag.:;,i,Ist the 
pattern portion of every paltern-action statement; the associated action is 
performed for each matched pattern. 

An input line is made up of fields separated by white space. (This default 
can be changed by using FS; see below). The fields are denoted $1, $2, ... , 
$0 refers to the entire line. 
A pattern-action statement has the form: 

pattern I action I 
A missing action means print the line; a missing pattern always matches. 
An action is a sequence of statements. A statement can be one of the fol
lowing: 

if ( conditional ) statement I else statement I 
while (conditional) statement 
for {expression ; conditional ; expression) statement 
break 
continue 
{ I statement I ... I 
variable = expression 
print [ expression-list I I >expression I 
printf format I, expression-list 1 [ >expression 1 
next #skip remaining patterns 'On this input line 
exit # skip the rest of the input 

Statements are terminated by semicolons, new-lines, or right braces. An 
empty expression-list stands for the whole line. Expressions take on string 
or numeric values as appropriate, and are built using the operators +, -, • 
, I, %, and concatenation (indicated by a blank). The C operators + +, 
--, + =, - =, •=, 1-. and%- are also available in expressions. Vari
ables may be scalars, array elements (denoted x[i]) or fields. Variables are 
initialized to the null string. Array subscripts may be any string, not neces
sarily numeric; this allows for a form of associative memory. String con
stants are quoted (" ). 

The prim statement prints its arguments on the standard output (or on a 
file if > t'XfW is present), separated by the current output field separator, 
and terminated by the output record separator. The prin(f' statement 
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formats its expression list according to the format (see printlUS)). 

The built-in function length returns the length of its argument taken as a 
string, or of the whole line if no argument. There are also built-in func
tions exp, log, sqn, and illl. The last truncates its argument to an integer; 
sub~·tr (s ,m ,n) returns the n-character substring of s that begins at position 
m. The function spri11tf (jim ,expr ,expr , .. .) formats the expressions 
according to the prill{f(3S) format given by .Nm and returns the resulting 
string. 

Patterns are arbitrary Boolean combinations ( !, II, &&, and parentheses) 
of regular expressions and relational e;~~pressions. Regular e;~~pressions 
must be surrounded by slashes and are as in egrep (see grep(l)). Isolated 
regular e;~~pressions in a pattern apply to the entire line. Regular e;~~pres
sions may also occur in relational e;~~pressions. A pattern may consist of 
two patterns separated by a comma; in this case, the action is performed for 
all lines between an occurrence of the first pattern and the next occurrence 
of the second. 

A relational e;~~pression is one of the following: 

e;~~pression matchop regular-e;~~pression 
e;~~pression relop e;~~pression 

where a relop is any of the six relational operators in C, and a matchop is 
either - {for m/1/ains) or !- {for does 1101 comain). A conditional is an 
arithmetic e;~~pression, a relational expression, or a Boolean combination of 
these. 

The special patterns BEGIN and END may be used to capture control before 
the first input line is read and after the last. BEGIN must be the first pat
tern, END the last. 

A single character ,. may be used to separate the fields by starling the pro
gram with: 

BEGIN { FS - ,.) 

or by using the - F ,. option. 

Other variable names with special meanings include NF, the number of 
fields in the current record; NR, the ordinal number of the current record; 
FILENAME, the name of the current input file; OFS, the output field separa
tor (default blank); ORS, the output record separator (default new-line); 
and OFMT, the output format for numbers {default %.6g). 

EXAMPLE 
awk "length > 72" filea 

prints Jines longer than 72 characters on the standard output. 

awk '{print $2, $1 )' filea 

prints the first two fields of each line in opposite order. 

awk '{ s += $1 } END (print "sum is", s, "average is", s/NR )' 
filea 

adds up the first column and prints the sum and average. 
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awk '(for (i = NF; i > 0; --i) print $i l' !ilea 

prints all the fields of each line in reverse order. The output prints one 
field per line. 

awk "/start/, /stop/" filea 

prints all lines between start/stop pattern pairs, for every such pair in the 
file. 

SEE ALSO 

BUGS 

Page 3 

grep(l), lex (I), sed(l) malloc(JX). 
AWK in the Programming Tools Guide. 

Input white space is not preserved on output if fields are involved. 
There are no explicit conversions between numbers and strings. To force 
an expression to be treated as a number add 0 to it; to force it to be treated 
as a string concatenate the null string ("") to it. 
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NAME 
banner - make posters 

SYNOPSIS 
banner strings 

DESCRIPTION 

BANNER (I) 

Banner prints its arguments (each up to 10 characters long) in large letters 
on the standard output. 

EXAMPLE 
banner asa 

will cause the characters "a", "s" and "a" to be printed as large letters on the 
screen. 

SEE ALSO 
echo(i). 
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NAME 
banner? - print large banner on printer 

SYNOPSIS 
banner? [ - w n 1 message ... 

DESCRIPTION 

BUGS 

&nner7 prints a large, high quality banner on the standard output. If the 
message is omitted, it prompts for and reads one line of its standard input. 
If -w is given, the output is scrunched down from a wiuth of 132 to n, 
suitable for a narrow terminaL If n is omitted, it defaults to 80. 

The output should be printed on a hard-copy device, up to 132 columns 
wide, with no breaks between the pages. The volume is enough that you 
want a printer or a fast hardcopy terminal, but if you are patient, a dec
writer or other 300 baud terminal will do. 

Several ASCII characters are not defined, notably < , > , I, 1, \, ·, , {, 
], I, and -. Also, the characters ", ', and & are funny looking (but~in a 
useful way.) 

The - w option is implemented by skipping some rows and columns. The 
smaller it gets, the grainier the output. Sometimes it runs letters together. 

AUTHOR 
Mark Horton 
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NAME 
basename, dirname - deliver portions of path names 

SYNOPSIS 
basename string [ suffix ] 
diroame string 

DESCRIPTION 

BASENAME(l) 

Basename deletes any prefix ending in I and the suffix (if present in string) 
from string, and prints the result on the standard output. It is normally 
used inside substitution marks{' ')within shell procedures. 

Dirname delivers ail but the last level of the path name in string. 

EXAMPLE 
Invoked with the argument lusrlsrelemdlcat.c, 

cc $1 
mv a.out 'basename $1 '.c" 

compiles tbe named file and moves the output to a file named "eat" in tbe 
current directory. 

NAME='dirname /usr/src/cmd/cat.c' 

sets the shell variable NAME to /usrlsrclemd. 

SEE ALSO 
sh(i). 

BUGS 
The basename of I is null and is considered an error. 
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NAME 
~- be - arbitrary-precision arithmetic language 

( SYNOPSIS 
'._ be 1-el I-ll [file ... ] 

DESCRIPTION 

Page 1 

Be is an interactive processor for a language that resembles C but provides 
unlimited precision arithmetic. It takes input from any files given, then 
reads the standard input. The -I argument stands for the name of an arbi
trary precision math library. The syntax for be programs is as follows; L 
means letter a- z, E means expression, S means statement. 

Comments 
are enclosed in I• and •1. 

Names 
simple variables: L 
array elements: L [ E l 
The words "ibase", "obase", and "scale" 

Other operands 
arbitrarily long numbers with optional sign and decimal point. 
( E) 
sqrt ( El 
length ( E l 
scale (E) 
L ( E, ... , E) 

Operators 

number of significant decimal digits 
number of digits right of decimal point 

+ - • I% " (% is remainder; " is power) 
+ + - - (prefix and postfix; apply to names) 
== <- >- !- < > 
= = + =- =• =I =% =-

Statements 
E 
Is, ... , s I 
if ( E) S 
while(E)S 
for(E;E;E)S 
null statement 
break 
quit 

function definitions 
defineL(L, ... ,L){ 

autoL, ... ,L 
S; ... S 
return (E) 

Functions in -I math library 
s(x) sine 
dx) cosine 
e(x) exponential 
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l(x) log 
a(x) arctangent 
j(n,x) Bessel function 

All fum;tion arguments are passed by value. 

The value of a statement that is an expression is printed unless the main 
operator is an assignment. Either semicolons or new-lines may separate 
statements. Assignment to scale influences the number of digits to be 
retained on arithmetic operations in the manner of ddl). Assignments to 
ibase or obase set the input and output number radix respectively. 

The same letter may be used as an array, a function, and a simple variable 
simultaneously. All variables are global to the program. "Auto" variables 
are pushed down during function calls. When using arrays as function 
arguments or defining them as automatic variables empty square brackets 
must follow the array name. 

Be is actually a preprocessor for dc(1), which it invokes automatically, 
unless the -c (compile only) option i.s present. In this case the de input is 
sent to the standard output instead. 

EXAMPLE 

FILES 

scale = 20 
define e(x) ( 

auto a, b, c, i, s 
a = I 
b - I 
' - I 
for(i~I; 1--1; i++){ 

a = a•x 
b ~ b•i 
c - a/b 
if(c = = 0) return(s) 
s = s+c 

defines a function to compute an approximate value of the exponential 
function and 

for(i~ I; i< -10; i+ +) e(i) 

prints approximate values of the exponential function of the first ten 
integers. 

/usr/lib/lib.b mathematicallibrary 
/usr/bin/dc desk calculator proper 

SEE ALSO 
ddl). 
DC in the l'ro~;rammiiiK Tools Guidt•. 

BUGS 
No&&,ll yet. 
For statement must have all three E's. 
Quit is interpreted when read, not when executed. 
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NAME 
bdift" - big diff 

SYNOPSIS 
bdlff filet file2 [n] [- s] 

DESCRIPTION 
Bdljf is used in a manner analogous to dl./f(l) to find which lines must be 
changed in two files to bring them into agreement. Its purpose is to allow 
processing of files which are too large for diff. Bdiff ipores lines common 
to the beginning of both files, splits the remainder of each file into n-line 
segments, and invokes d/ff upon corresponding segments. The value of n 
is 3500 by default. If the optional third argument is given, and it is 
numeric, it is used as the value for n. This is useful in those cases in 
which 3500-line segments are too large for dijf. causing it to fail. If file! 
(file2) is-, the standard input is read. The optional -s (silent) argument 
specifies that no diagnostics are to be printed by bdiff (note, however, that 
this does not suppress possible exclamations by diff. If both optional arsu
ments are specified, they must appear in the order indicated above. 

The output of bdijf is exactly that of diff, with line numbers adjusted to 
account for the segmenting of the files (that is, to make it look as if the 
files had been processed whole). Note that because of the segmentins of 
the files, bdiff does not noce&~arily find a smallest sufficient set of file 
differences. 

EXAMPLE 

FILES 

diff file! file2 
where "file!" and "filel" are two versions of the manual text for the r:p com
mand, produces: 

22c22 
< .IR sh (l) 

> .IR sh\" (1) 
35c35 
< .IR chmod (2)) 

> JR chmod\ • (2)) 
50a51,56 
> .SH EXAMPLE 
> .IP 
> cp alpha beta gamma /unisoftlroxanne 
> .PP 
> places copies of the three files in the directory 
> .BR /unisoftlroxanne. 

/tmp/bd????? 

SEE ALSO 
diff(l). 

DIAGNOSTICS 
Use help(!) for explanations. 
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NAME 
bfs - big file scanner 

SYNOPSIS 
bfs I - ] name 

DESCRIPTION 
Bfs is (a1most) like ed(l) except that it is read-only and processes much 
larger files. Files can be up to 1024K bytes (the maximum possible size) 
and 32K lines, with up to 512 characters, including new-line, per line (255 
for 16-bit machines). /Jfs is usually more efficient than ed for scanning a 
file, since the file is not copied to a buffer. It is most useful for identifying 
sections of a large file where csp/it(l) can be used to divide it into more 
manageable pieces for editing. 

Normally, the size of the file being scanned is printed, as is the size of any 
file written with the w command. The optional - suppresses printing of 
sizes. Input is prompted with • if P and a carriage return are typed as in 
ed. Prompting can be turned off again by inputting another P and carriage 
return. Note that messages are given in response to errors if prompting is 
turned on. 

All address expressions described under ed are supported. In addition, reg
ular expressions may be surrounded with two symbols besides I and ?: > 
indicates downward search without wrap-around, snd < indicates upward 
search without wrap-around. There is a slight difference in mark names: 
only the letters a through z may be used, and all 26 marks are remem
bered. 

The e, r;, ,. , k, p, q, w, =, ! and null commands operate as described under 
ed. Commands such as---,+++-,+++-, -12, and +4p are 
accepted. Note that 1,10p and 1,10 will both print the first ten lines. The f 
command only prints the name of the file being scanned; there is no 
remembered file name. The w command is independent of output diver
sion, truncation, or crunching (see the xo, xt and xe commands, below). 
The following additional commands are available: 

J:f file 
Further commands are taken from the named file. When an 
end-of-file is reached, an interrupt signal is received or an error 
occurs, reading resumes with the file containing the xf. The xf 
commands may be nested to a depth of 10. 

xn List the marks currently in use (marks are set by the k com
mand). 

xo [ji/e] 
Further output from the p and null commands is diverted to the 
named file, which, if necessary, is created mode 666. If file is 
missing, output is diverted to the standard output. Note that 
each diversion causes truncation or creation of the file. 

: label 
This positions a label in a command file. The label is terminated 
by new-line, and blanks between the : and the start of the label 
are ignored. This command may also be used to insert com
ments into a command file, since labels need not be referenced. 
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( . , . hb/ regular expression/ label 
A jump (either upward or downward) is made to label if the 
command succeeds. It fails under any of the following condi
tions: 
I. Either address is not Detween I and S. 

2. The second address is less than the first. 

3. The regular expression does not match at least one line in the 
specified range, including the first and last lines. 

On success, • is set to the line matched and a jump is made to 
label. This command is the only one that does not issue an error 
message on bad addresses, so it may be used to test whether 
addresses are bad before other commands are executed. Note 
that the command 

xbrl label 

is an unconditional jump. 
The xb command is allowed only if it is read from someplace 
other than a terminal. If it is read from a pipe only a downward 
jump is possible. 

xt number 
Output from the p and null commands is truncated to at most 
number characters. The initial number is 255. 

xv(digit] (spaces](lltlluel 
The variable name is the specified digit following the xv. xv5100 
or xvS 100 both assign the value 100 to the variable 5. 
Xv61,100p assigns the value l,IOOp to the variable 6. To refer
ence a variable, put a % in front of the variable name. For 
example, using the above assignments for variables 5 and 6: 

l,%5p 
1,%5 
%6 

will all print the first 100 lines. 

g/%5/p 

would globally search for the characters 100 and print each 
line containing a match. To escape the special meaning of%, 
a\ must precede it. 

gl",*\%icds]/p 

could be used to match and list lines containing prlntf of char
acters, decimal integers, or strings. 
Another feature of the xv command is that the first line of 
output from a UNIX system command can be stored into a 
variable. The only re(juirement is that the first character of 
lltllue be an !. For example: 

.w junk 
xv5!catjunk 
!rm junk 
!echo "%5" 
xv6!expr %6 + l 
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would put the current line into variable 5, print it, and incre
ment the variable 6 by one. To escape the special meaning of 
! as the first character of )l{l/ue, precede it with a\. 

xv7\!date 

stores the value !date into variable 7. 

xbz label 

xbn /abel 
These two commands will test the last saved return code from 
the execution of a UNIX system command (!command) or 
nonzero value, respectively, to the specified label. The two 
examples below both search for the next five lines containing 
the string size. 

xc !switch) 

xv55 
'I 
!size! 
xv5!expr %5 -
!if0%5 != Oexit2 
xbn I 
xv45 
'I 
!size! 
xv4!expr %4 - I 
!if 0%4 = 0 exit 2 
xbz I 

If switch is 1, output from the p and null commands is 
crunched; if switch is 0 it is not. Without an argument, xc 
reverses switch. Initially switch is set for no crunching. 
Crunched output has strings of tabs and blanks reduced to one 
blank and blank lines suppressed. 

EXAMPLE 
bfs text 

will invoke bft with the file named "text". 

SEE ALSO 
csplit(l), ed(l), regcmp(3X). 

DIAGNOSTICS 
? for errors in commands, if prompting is turned off. Self-explanatory 
error messages when prompting is on. 
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NAME 
bs - a compiler/interpreter for modest -sized programs 

SYNOPSIS 
bs [file [args l1 

DESCRIPI'ION 
bs is a remote descendant of Basic and Snobol4 with a little C language thrown 
in. bs is designed for programming tasks where program development time is 
as important as the resulting speed of execution. Formalities of data declaration 
and fil.e/pn:x:ess manipulation are minimized. Line-at-a-time debugging, the 
trace and dump statements, and useful nm-time error messages all simplify 
program testing. Furthermore, incomplete programs can be debugged; inner 
functions can be tested before outer ftmctions have been written and vice versa. 

If the command line file argument is provided. the file is used for input before 
the console is read. By default, stalements read from the file argument are com
piled for later execution. Likewise, statements entered from the console are 
normally executed immediately (see compile and execute below). Unless the 
final operation is assignment, the result of an immediate expression statement is 
printed 

bs programs are made up of input lines. H the last character on a line is a \, the 
line is continued. bs accepts lines of the following form: 

Matement 

label statement 

A label is a name (see below) followed by a colon. A label and a variable may 
have the same name. 
A bs statement is either an expression or a keyword followed by zero or more 
expressions. Some keywords (clear, compile, !, execute, include, ibase, 
obase, and rDD) are always executed as they are compiled. 

Statement Syntax 
expression 

The expression is executed for its side effects (value, assignment or function 
ca11). The details of expressions follow the description of statement types 
below. 

break 
break exits from the inner-most Cor/while loop . 
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clear 
Clears the symbol table and compiled statements. clear is executed 
immediately. 

compUe [expression] 
Succeeding statements are compiled (overrides the immediate execution 
default). The optional expression is evaluated and used as a filename for 
further input. A clear is associated with this latter case. compHe is exe
cuted immediately. 

continue 
continue transfers to the loop-continuation of the current for/while loop. 

dump [name] 
The name and current value of every non-local variable is printed. Option
ally, only the named variable is reported. After an error or intemipt, the 
number of the last statement and (possibly) the user-function trace are 
<lisplayed. 

exit [expression] 
Return to system level. The expression is returned as process status. 

execute 
Change to immediate execution mode (an interrupt has a similar effect). 
This statement does not cause stored statements to execute (see run below). 

for~= expression expression statement 
for name = expression expression 

next 

for expression , expression , expression statement 
for expression, expression, expression 

next 
The for statement repetitively executes a statement (first fonn) or a group of 
statements (second fonn) under control of a named variable. The variable 
takes on the value of the first expression, then is incremented by one on 
each loop, not co aceed the value of the second expression. The third and 
fourth forms require three expressions separated by commas. The first of 
these is the initiali7.arion, the second is the test (true to continue), and the 
third is the loop-continuation action (nonnally an increment). 
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fun r( [a, ... ]) [v, 
nul 

run defines the function name, arguments, and local variables for a 
user-written function. Up to ten arguments and local variables are allowed. 
Such names cannot be arrays, nor can they be 1/0 associated. Function 
definitions may not be nested. 

freturn 
A way to signal the failure of a user-written function. See the interrogation 
operator(?), below. If interrogation is not present, freturn merely returns 
zero. When interrogation is active, fretum transfers to that expression 
(possibly by-passing intennediate function returns). 

gotoname 
Control is passed to the internally-stored statement with the matching label. 

ibaseN 
ibase sets the input base (radix) toN. The only supported values for N are 
8, 10 (the default), and 16. Hexadecimal values lQ-15 are entered as a-f. 
A leading digit is required (i.e., fOa must be entered as OIDa). ibase (and 
obase below) are executed immediately. 

if expression statement 
if expression 

[ •lse 

fi 
The statement (first form) or group of statements (second form) is executed 
if the expression evaluates to non-zero. The strings 0 and "" (null) evaluate 
as zero. In the second form, an optional else allows for a group of state
ments to be executed when the first group is not The only statement per~ 
mitted on the same line with an else is an if; only other fi's can be on the 
same line with a fi. The elision of else and if into an elif is supported. Only 
a single 6 is required to close an if ... elif ... [else ... ] sequence. 

include expression 
The expression must evaluate to a filename. The file must contain bs source 
statemems. Such statements become part of the program being compiled. 
include statements may not be nested. 

,~ obaseN 
obase sets the output base toN (see ibase above). 
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onintr label 
onintr 

The onintr command provides program control of interrupts. In the first 
fonn, control will pass to the label given, just as if a goto had been executed 
at the time onintr was executed. The effect of the statement is cleared after 
each interrupt. In the second form, an interrupt will cause bs to terminate. 

return [expression] 
The expression is evaluated and the result is passed back as the value of a 
function call If no expression is given, zero is returned 

'"" The random number genemtor is reset- Control is passed to the first internal 
statement. If the run statement is contained in a file, it should be the last 
statement. 

stop 
Execution of internal starements is stopped. bs reverts to immediate mode. 

trace [expression] 
The trace statement controls function tracing. If the expression is null (or 
evaluates to zero), tracing is turned off. Otherwise, a record of user· 
function callS/returns will be printed. Each return decrements the trace 
expression value. 

while expression statement 
while expression 

next 
while is similar to for except that only the conditional expression for loop
continuation is given. 

! shell command 
An immediate escape to the Shell. 

# ... 
This statement is ignored It is used to inteJject commentary in a program. 

Expression Syntax 

""""' A name is used to specify a variable. Names are composed of a letter 
(upper or lower case), optionally followed by letters and digits. Only the 
first six characters of a name are significant. Except for names declared in 
run statements, all names are global to the program. Names can take on 
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nwneric (double float) values, string values., or can be associated with 
input/output (see the built-in function open() below). 

name ([expression[, expression] ••• ]) 
Functions may be called by a name followed by the arguments in 
parentheses separated by commas. Except fer built-in functions (listed 
below), the name must be defined with a f'un statement. Arguments to func
tions are passed by value. 

name {expression[ ,expression] .•. ] 
This syntax is used to reference either arrays or tables (see built-in table 
functions below). For arrays, each expression is buncated to an integer and 
used as a specifier for the name. The resulting array reference is syntacti
cally identical to a name; a[1,2] is the same as a[l][l]. The truncated 
expressions are restricted to values between 0 and 32767. 

nwnbe' 
A number is used to represent a constant value. A number is written in 
FORTRAN style, and contains digits, an optional decimal point, and possi
bly a scale factor consisting of .an e followed by a possibly-signed exponent. 

string 
Character strings are delimited by " characters, The \ escape character 
allows the double quote (\"), newline (\n), carriage return (\r), backspace 
(\b), and tab (\t) characters to appear in a string. Otherwise,\ stands for 
itself. 

( expression ) 
Parentheses are used to alter the nonnal order of evaluation. 

(expression, expression[, expression .•. ] )[expression] 
The bracketed expression is used as a subscript to select a comma-separated 
expression from the parenthesized list. List elements are numbered from 
the left, starting at zero. The expression: 

(False, True)[ a== b] 

has the value true if the comparison is true. 

? expression 
The interrogation operator tests for the success of the expression, rather than 
its value. At the moment, it is useful for testing for end-of-file (see exam
ples in PROORAMMING llPS, below), the result of the eval built-in func-

,~ tion, and for checking the return from user-written functions (see fretnrn). 
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An interrogation trap (end-of-file, etc.) causes an immediate transfer to the 
most recent interrogation, possibly skipping assignment statements or inter
vening ftmction levels. 

- expression 
The result is the negation of the expression. 

++name 
Increments the value of the variable (m array reference). The result is the 
new value. 

--name 
Decrements the value of the variable. The result is the new value. 

I expression 
The logical negation of the expression. Watch out fer the shell escape com
mand 

expression operaror expression 
Common functions of two arguments are abbreviated by the two arguments 
sepam.ted by an operatOr denoting the function. Except for the assignment, 
concatenation, and relational opemtors, both operands are convened to 
numeric fonn before the function is applied. 

Bffiary Openton 
(in increasing precedence): 

= 

&I 

= is the assignment operator. The left operand must be a name or an array 
element The result is the right operand Assignment binds right to left, all 
other operators bind left to right 

_(underscore) is the concatenation operator. 

& Oogical and) has result zero if either of its arguments are zero. It has 
result one if both of its arguments are non-zero; I (logical or) has result zero 
if both of its arguments are zero. It has result one if either of its arguments 
is non-zero. Both operators treat a null string as a zero. 

<<=>>===!= 
The relational operators(< less than,<= less than or equal,> greater than, 
>= greater than or equal, == equal to, != not equal to) return one if their 
arguments are in the specified relation. They return zero otherwise. 
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Relational operalors at the same level extend as follows: a>b>c is the same 
as a>b & b>c. A string comparison is made if both operands are strings. 

·-Add and subtract. 

'I % 
Multiply, divide, and remainder, 

Exponentiation. 

BUILT-IN FUNCTIONS 
Dealing with arguments 

arg(i) 
is the value of lhe i-lh actual parameter on the current level of function call. 
At level zero, arg returns the i -th command-line argument (arg(O) returns 
bs). 

narg() 
returns the number of argumeniS passed. At level zero, the command argu
ment count is returned. 

Mathematical 
abs(x) 

is the absolute value of x. 

atan(x) 
is the arctangent of x. Its value is between -1t/2 and 'lt/2. 

ceil(x) 
returns the smallest integer not less than x. 

cos(x) 
is the cosine of x (radians). 

exp(x) 
is the exponential function of x. 

floor(x) 
retwns the largest integer not greater than x. 

log(x) 
is the natural logarithm of x. 

;---- rand() 
is a unifonnly distributed random number between zero and one. 
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sin{x) 
is the sine of x (radians). 

sqrt(x) 
is the square root of x. 

String operations 
size(s) 

the size (length in bytes) of sis returned 

format(F,a) 
returns the formatted value of a. F is assmned to be a format specification 
in the style ofpriotr(3S). Only the% ... f, % ... e, and% ... s types are safe. 

index{x,y) 
retun1S the number of the first position in x that any of the characters from y 
matches. No match yields zero. 

trans(s,f, t) 
Translates characters of the sources from matching characters in/to a char· 
acter in the same position in t. Source characters that do not appear in fare 
copied to the result. If the string f is longer than t, source characters that 
match in the excess portion off do not appear in the result. 

substr(s, stan,width) 
returns the sub-string of s defined by the starring position and width. 

match( string, pattern) 
mstring(n) 

The pattern is similar to the regular expression syntax of the ed(l) com
mand. The characters ., [, ], " (inside brackets), • and $ are special. The 
mstring function returns the n-th (1 <= n <= 10) substring of lhe subject 
that occurred between pairs of the pattern symbols \( and \) for the most 
recent call to match. To succeed, patterns must match the beginning of the 
string (as if all patterns began with "). The function returns the number of 
characters matched. For example: 

match("al23abl23\ ".*\([a-zN") == 6 
mstring(I) == "b" 

File Handling 
open( name ,file ,function 
dose(name) 

The name argument must be a bs variable name (passed as a string). For 
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the open, the .file argument may be i.) a 0 (zero), 1, or 2, representing stan
dard input, output, or error output, respectively, ii.) a string representing a 
filename, or iii.) a string begintring with an ! re~ting a command to be 
executed (via sh -c). The function argument must be either r (read), w 
(write), W (write without newline), or a (append). After a close, the name 
revetts to being an ordinary variable. The initial associatioll!l are: 

open(" get", 0, "r") 
open(" put", 1, "w") 
open("puterr", 2, "w") 

Examples are given in the following section. 

access(s, m) 
executes access(2). 

ftype(s) 
returns a single character file type indication: r for regular file, p for FIFO 
(i.e., named pipe), d for directory, b for block special, or c for character 
special. 

Tables 
~ table(name, size) 

A table in bs is an associatively accessed, single-dimension array. Sub
scripts (cailed keys) are strings (numbers are converted). The name argu
ment must be a bs variable name (passed as a string). The size argwnent 
sets the minimum numbe!' of elements to be allocated. bs prints an error 
message and stops on table overflow. 

item(name, i) 

keyO 
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The item function accesses table elements sequentially (in nonnal use, there 
is no orderly progression of key values). Where the item function accesses 
values, the key function accesses the subscript of the previous item call. 
The name argument should nOf: be quoted. Since exact table sizes are not 
defined. the interrogation operatOr should be used to detect end-of-table, for 
example: 

tablen", 100) 

# If word contains the string "party~, 
# the following expression adds one 
# to the count of that word: 
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++t[word] 

# To print out the the key/value pairs: 
lor i = 0, ?(s ++iifkeyO put= keyQ_: _s 

iskey(name, word) 
The iskey function tests whether the key word exists in the table name and 
returns one foe true, zero for false. 

Odds and ends 
eval(s) 

The string argument is evaluated as a bs expression. The function is handy 
for converting numeric strings to numeric internal form. eval may also be 
used as a crude form of indirection, as in: 

name= "xyz" 
eval("++" _name) 

which increments the variable xyz. In addition, eval preceded by the inter
rogation operatOr permits the user to coniiOl bs error conditions. For exam
ple: 

?eval("open(\"X\", \"~',\"I\")") 

returns the value zero if there is no file named XXX (instead of halting the 
user's program). The following executes a goto to the label L (if it exists): 

label="L" 
if !(?evaWgoto "_label)) puterr= "no label" 

plot(request, args) 
The plot function produces output on devices recognized by tplot(IG). The 
requests are as follows: 

Call 

plot(O, term) 

Function 

causes further plot output to be piped into 
tplot(IG) with an argument of -Tterm. 

plot(l) erases the plotter. 

plot (2. string) labels the cmrent point with string. 

plot(3,x1 ;yl ,x2.y2) draws the line between (xl ,yl) and (x2 ,y2). 

plot(4, x,y,r) draws a circle with center ():,y) and radius r. 
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plot(S, xl ;yl ,x2;y2,x3;y3) 

plot(6) 

plotO~,y) 

plot(8.x,y) 

draws an arc (counterclockwise) with center 
(;cl ;yl) and endpolltts (;c2 ;y2) and (;c5 ;y3). 

is not implemented. 

makes the current point (x,y). 

draws a line from the current point to (x,y). 

plot(9,x,y) draws a point at (x,y). 

plot(lO.string) sets the line mode to string. 

plot(ll,xl ;yl ,x2,y2) makes (x1 ;yl) the lower left comer of the plot
ting area and (x2 ;y2) the upper right corner of the 
plotting area. 

plot(12,x1 ,yl ,x2,y2) causes subsequent x{y) coordinates to be multi
plied by xl (yl) and then added to x2 {y2) before 
they are plotted. The initial scaling is 
plot(l2,1.0, 1.0,0.0,0.0). 

Some requests do not apply to all plotters. All requests except zero and 
twelve are implemented by piping characters to tplot(lG). See plot(4) for 
more details. 

last() 
in immediate mode, last returns the most recently computed value. 

PROGRAMMING TIPS 
Using bs as a calculator: 

$b< 
# Distance (inches) light travels in a nanosecond. 
186000 * 5280 " 12/le9 
11.78496 

# Compound interest (6% flX' 5 years on $1,000). 
int=.06/4 
bal"' 1000 
fori"' 1 5•4 bal = bal + bal•int 
bal-1000 

/'---- 346.855007 
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exit 

The outline of a typical bs program: 

# initiali2e things: 
varl"' 1 
open(" read", "infile", "r") 

#compute: 
while ?(str =read) 

next 
#clean up: 
close('' read") 

#last statement executed (exit or st-op): 
exit. 
#last input tine: 
nm 

Input/Output examples: 

# Copy "oldfile" to "newflle". 
open("read", "old61e", "r") 
open(" write", "newfile", "w") 

whlle ?(write= read) 

#close "read" and "write": 
close(" read") 
close(" write") 

# Pipe between commands. 
open('' Is", "!Is •", "r") 
open("pr", "!pr-2-h~'", "w") 
while ?(pr =Is) ... 

#be sure to close (wait for) these: 
close(" Is") 
close("pr") 
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BXAMPLH 
bs program 1 2 3 

compiles and/or executes the file named program as well as statements typed 
from standard inpuL The arguments 1, 2, and 3 are pa<1sed as arguments to the 
compi}e(lfexecuted program. 

FILES 
lbinlbs 

SEE ALSO 
od(l), lab(!), .m(l), tplo~!G), access(2), printf(3S), "'"o(3S), plot(4). 
See UniPlus+ Programming Tools for further description of the mathematical 
functions (pow on exp(3M) is used for exponentiation); bs uses the Standard 
Input/Output package. 
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NAME 
cal - print calendar 

SYNOPSIS 
"'' [ [ mon1h J year ] 

DESCRIPTION 
Cal prints a calendar for the specified year. If a month is also specified, a 
caJendar just for that month is printed. Ir neither is specified, a calendar for 
the present month is printed. Year can be between I and 9999. The month 
is a number between 1 and 12. The calendar produced is that for England 
and her colonies. 

EXAMPLE 

BUGS 

caJ 9 1752 

produces a calendar for September"l752. 

The year is aJways considered to start in January even though this is histor
icaJly naive. 
Beware that "cal 83" refers to the early Christian era, not the 20th century . 
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NAME 
calendar - reminder service 

SYNOPSIS 
calendar [ - 1 

DESCRIPTION 
Calendar consults the file calendar in the current directory and prints out 
lines that contain today's or tomorrow's date anywhere in the line. Most 
reasonable month-day dates such as "Dec. 7," "december 7," "1217," 
etc., are recognized, but not "7 December' or "7112". On weekends 
"tomorrow" extends through Monday. 

When an argument is present, calendar does its job for every user who has 
a file calendar in their login directory and sends them any positive results 
by moll (I). Normally this is done daily by facilities in the UNIX operating 
system under control of cron (1M). 

EXAMPLE 

FILES 

If the user has the following line, among other lines containing date infor
mation, in the file "calendar" in the login directory: 

Monday, September 6 Labor Day Holiday 

typing in 

calendar 

either on the Friday before or on the specified Monday will cause this line 
to be printed on the screen. 

calendar 
/usr/lib/calprog to figure out today's and tomorrow's dates 
/etc/passwd 
/tmp/cal• 
I usr /lib/ crontab 

SEE ALSO 

BUGS 

mail(i). 

Your calendar must be public information for you to get reminder service. 
Calendar's extended idea of "tomorrow" does not account for holidays. 
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NAME 
( cat - concatenate and print files 

SYNOPSIS 
cal [ -u] [ -s] [ -v [-t] [-ell file 

DESCRIPTION 
Cat reads each file in sequence and writes it on the standard output. 

If no input file is given, or if the argument - is encountered, cat reads 
from the standard input file. Output is buft'ered unless the -u option is 
specified. The - s option makes cat silent about non-existent files. 

The -v option causes non-printing characters (with the exception of tabs, 
new-lines and form-feeds) to be printed visibly. Control characters are 
printed A X (control-x); the DEL character (octal 0177) is printed A?. Non
ASCII characters (with the high bit set) are printed as M-x, where xis the 
character specified by the seven low order bits. 

When used with the -v option, -t causes tabs to be printed as AJ's, and 
-e causes a $character to be printed at the end of each line (prior to the 
new-line). The -t and -e options are ignored if the -v option is not 
specified. 

EXAMPLE 
cat file 

prints the file, and: 

cat file! file2 > file3 

concatenates the first two files and places the result in the third. 

WARNING 
Command formats such as 

cat file! file2 >file! 
wiU cause the original data in fi/el to be lost, therefore, take care when 
using shell special characters. 

SEE ALSO 
cp(l), pg(I), pr(l). 
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NAME 
cb - C program beautifier 

SYNOPSIS 
cb [ -s 1 [ -j 1 I -lleng 1 [file ... 1 

DESCRIPTION 
Cb reads C programs either from its arguments or from the standard input 
and writes them on the standard output with spacing and indentation that 
displays the structure of the code. Under default options, cb preserves all 
user new-lines. Under the -s flag cb canonicalizes the code to the style of 
Kernighan and Ritchie in The C Programming Language. The -j flag 
causes split lines to be put back togelher. The -I flag causes cb to split 
lines that are longer than /eng. 

EXAMPLE 
If there is a C program called test.c which looks like this: 

#define COMING 1 
#define GOING 0 

main 0 
I 
I* This is a test of the C Beautifier •1 
if (COMING) 
printf (•Hello, world\n"); 
else 
printf ('Goodbye, world\n'); 
I 

Then using the cb command as shown below produces the output shown: 
cb test.c 
#define COMING I 
#define GOING 0 

main 0 
I 

I* This is a test of the C Beautifier */ 
if (COMING) 

printf ('Hello, world\n"); 

printf ("Goodbye, world\n'); 

SEE ALSO 
cc(l). 

BUGS 

The C Programming Language by B. W. Kernighan and D. M. Ritchie. 

Punctuation that is hidden in preprocessor statements will cause indentation 
errors. 
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NAMI! 
<e-Ccompller 

,_.. SYNOPSIS 

<e [-B -I [-c] [-c] [-D .,..,..[odef]J [-E] [-fm68881] [-.J f-1 di'] 
[-L dUI H •I [-D] [-o ollljilc] [-QJ [-pJ [-P] [-RJ Htl [-BJ 
[-t [p012al]J [-T] [-U ~ [-v] [-W c..,.gJ[,m-g2 ••• ] [-Z ftas•l 
[-4] ••• fila ... 

DBSCIUPTION 
'1'b8 ee command is a froD&.end program that invobl the ptjliocessor, com
piler, assembler '""'- ec!Wr, .. ~- (The doflllk b 10 do lhem 
all). It-usembly lnsuuctioos. "' ..,.,..,.. lhe following types <:4 ..... 

""""'' ArgwMnts whose names end. widt .c are taken to be C soun:e programs; they 
are compiled. and eacb object program is left in a file whose name is that of the 
source, with .o substituted b L The .o fUe is normaDy deleted; however, if a 
single c program is compilod IDClloaded an • one go. no .o is poduced. In the 
same way, arguments whose names end with .s are taken to be assembly somce 
programs and are assembled to produce a .o file. 

The t'o1lowiq Baa optioDs are intelpnted. by cc. (Other flag options may be 
passed to tbe assembler and the linker. See ld(l) for link editor 8ag options and 
05(1) for ............ options.) 

,,--.... -c Suppras the link-editin& phase of the compilation. and force an 
object file to be produced even if only one progtam is compiled. 

-C Pass akmg all oomrnents except those found on cpp(l) directive lines. 
The default strips out all comments. 

-p Arrange for the compiler to poduce code wbich counts the number of 
limes each routine is called. Also. if link editing takes place. replace 
the srandard startofl routine by one which aucomatically calls 
monltor(JC} at the start and arranges to write out a mon.out file at 
llOIDlll termination of execution of tbe object program. 

-fm68881 
0enora1e in1ine code for MC6888llloaang poUlt coprocessor. Wben 
using this option. lhe library -lc881 must be included on the com
mand line. If functions from the math library are needed, then 
-101881 must be iDcluded as well 

-1 Generate additional information needed for the use of sdb(l). 

-1 x Same as -1 in ld(l). Search a library, Ubz.a, when: z is up to seven 

Page I 

characiBI'S. A library is aean:hed wben its name is encountered, so tbe 
placement of a -1 is signifleant. By default, libraries are located in 
llBDIR. If you plan to use tbe -L (see below) option. that option 
must precede -1 on the command line. 

Moy 1988 



CC(I) CC(I) 

-L dir Same as -L in ld(l), Change the algorithm of searcJUna for Ubr.a to 
look in dlr before looking in LIBDIR. 1bis option is effective only if 
it precedes dte -1 option on the command line. 

-o DU!fih 
Same u ~ in ld(l). Produce an output object ftle, outfilt. The 
default name of the object file is a.out. 

-0 Invoke an object-code optimizer. The opdmizel' moves, merges, and 
deletes code. so symbolic debuaain& with line numbers could be 
coafusiDg when the opdmizel' is used. This option may not wort 
properly Oil code OOIIIJinfna: Mill direcJives, 

-R Have assembler remove its input file wben done. 

-Wc,111'gl[.arg2 ••• ] 

-s 

Hand off lhe argumenl(s) argi (wbeft: i- 1,2, ••• 11) to pass c, 
wbele c is ooe of [p012al] indicating pep:ocessor, compiler first 
J*S, compiler secoad. pus. opdmizer, assembler, or link editllr, 
respectively. Foreumple: 
-Wa,-m 

Invoke the lll4DIIDO preprocessor on the input to the assembler. 
(The -m. ftag option to as causes it 10 go duough m4.) This 
must be done for a source file that contains assembler escapes. 

Same as -sin ld(l). Saip line number entries and symbol table information 
from the output of object tile. 

-s 
Compile the named C programs, and leave the assembler-language output on 
com:sponding tiles suffixed .s. 

-t [p012at) 
Fmct only the cfes;gnaled preproceoso< (p), compiler (0 and 1), optimlur (1), 
assembler (a) and link editor (1) passes whose names are eoostructed with the 
string arzument to the -B ftag option. In l:be absence of a -8 option and its 
argument. string is taken to be nlbln. Using -t with no argument is equivalent 
to-tpOIZ. 

-T 
Truncate symbol names to 8 significant cbaracten. Many modem C compilers, 
as well as the proposed ANSI staDdard for C, allow arbitrary length variable 
names. " followa dais conveadon. The - T opdon is provided b compatibility 
wirh earlier systems. 
-E 
Run only cpp( 1) on the named C programs. and send the result to the standard 
outpul 

-P 
Run only epp(l) on the. named C programs, and leave the result on 
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couesponding files suffixecl.l 

-0~-dq] 

CC(I) 

Define the extemal symbol to lhc preproceiiOI' and aive it the value def (if 
specified). If not def is jiveD, symbol is UjuiMl tu I. This JIMid!anism is useful 
with the conditional stacemenll in l:be pepaocessor by allowing symbols to be 
defined wanal to the IOUICO 8Ie. -u..,....,, 
Undefine symbol to the pteptocessor. 

-ldlr 
Seueh ftt #Include files (whose names do not begin with I) in dir before look~ 
iDg in the directories on the stan&ri Ust. Thus, flitu:lutk files whose names are 
enclosed in double quotes are scm:hecl for first in the directory of the .e IDe 
cunendy beina ccanpiled,. theft in direccorics named in -I ftag options, and last 
in directories on a slandard list. For lliN:llld. files whose names are enclosed in 
<>, lbe direcmy of thejik IIJ1llllelll is not searched. 

-B.miftg 
Consuuct patbnames for substitute preprocessor, compiler, assembler, and link 
ediiOI' passes by coacatenating ming with tbe suffixes cpp, comp. optim, as, 
and ld. If strlttg is empty it is taken to be niblo. -· Print the command line fer each subprocess executed 
-II 
Arrange for the loader to produce an execucable which is linked in such a 
manner lhat the text can be made read-only and shared (nonvirtual) or paged 
(virtual). 

-II 
Special debug option which, without actually startina the program. echoes the 
names and arguJIICidS of subprocesses which would have stancd. 

-'ZJIGgs 
Special flags to oveiride the default behavior (see NOlES). Curnm.dy recog
nized flags are: 

e suppress~~ poinlm in both aD. and dO 
o emit no code for stack growth 
m use Motorola SGS compatible stack growth code 
P use tst.b sta:t probes 
E iJnore Ill eovirmment variableO 
F 8.ip byte order in muldcharacter constants. 
I emit in1ine code for- MC6888l Boating point coproceasor 
I suppress selection of a loader'. command tile 
t do not delete tempoary files ' 
S compile 10 be SVID-compatible.,' 
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Other arguments are taken 10 be either link edilor ftag option arguments or C· 
compalible object JmgramS. typically poduced by an earlier cc: run, or perhaps 
libraries d C-compadble routines. Tbcac programs. wgetber witb the :results of 
any compiladoos specified, are lint-edited (m the order given) 10 produce an 
executable proeram with the name a.out unless the -o tlag option of the link 
editor is used. 

F1LI!S 
/usrlbia/cc 
rue .. 
rue.o 
rue~ ..... 
/usrltmp/mca? 
lllblcpp 
lllblcO 

/Ubloptim 
IbiD/as 
lblalld 
llihllibe.a 
/asrlliblsbaredJd 

/usr/Ub/UD5haredJd 

SEE ALSO 
as( I), cUs(l),ld(l). 

-llle object file 
.... mbly languqe file 
link~ted output ..._..,. 
}HepiO&:eSIOI' 
compiler, ftnt pass lllbld compiler, second 
pass 
opdnUz..-
usembler,as(l) 
--ld(l) 
standard library, see (3) 
loader command file for shared text or .....,,...,.... 
loader command file for unshared text pro...... 

TM C Progrtlmlrlbag Languagt! by B. W. Kernighan and D. M. Ritchie, 
Prentice-Hall, 1978. 

DIAGNOSTICS The- produced by the c-... sometime. ayptic. OccosWnal 
messages may be produced by the assembler or link editor. 

WARNING 
By default. the return value from a C program is completely random. The only 
two guaranteed ways to return a specific value are to call edt(2) explicitly or to 
leave the function main() wilh a rl!turn t:cprusioll; construct. 

NOTES 
This version of cc is based on the cc released with the Motorola SGS. It bas 
been changed in the following ways: 

• The -Z ftag option bas been added to explicitly control generation of 
stack growth code for cmss development environments or generation 
of standalone code. The Motorola SGS looks for an envircmnent 
variable called M68000 and generates stack growth code if the 
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variable is set to ST ACKCHECK. 'Ibis cc defaults to stack probes 
on 68000 bolt processoii and no stack growth code on tbe 68020 pro
cesaon. 

• The default is to produce shlrad text popams. To produce ncmsbared 
text programs. you must I'Uil kl. 

• When used with the -a ftag option, the arguments -u _ dbarp -lg will 
be inserted in the t'1'11Dmaod line for tbe link phase. This causes the 
cootents of Ub ... to be liDtcd in. Note lhat the Motorola SGS only 
generateS the loader qument -lg. which is not &Ufficient to cause 
loadingofoho.....,.'s COOIOIIIS. 

• ne __...(verbose) flag opdon has been added to print the command line 
for eacb subprocess executed. This be1ps to isolate problems to a 
specific phase of the complation process by showing exactly what « 
is doing, so lbat each phue can be run by band if necessary. 

• The MoiDrola SGS compiler expects functions returning pointers or 
structures to return tbeir values in aO, IUld otber functions to return their 
values in dOidl. Because of the large body of existing code that has 
inconsistent type dcclaralions. the version of the compiler Jeleased 
with the generic 68000 port emits code to mum pointers in both a0 
and dO by copying aO to dO just prior 10 returning. This copy operation 
can be suppressed with the -Zc flag option, thus generating slightly 
smaller code. 
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CCS.O(I) System V a.out format only CCS.O(I) 

NAME 
ccS.O - C compiler 

SYNOPSIS 
eeS.O I option 1 

DESCRIPTION 

file 

Cd.O is the UNIX C compiler. 

Cd. 0 accepts several types of arguments: 

Arguments whose names end with '.c' are taken to be C source programs; 
they are compiled, and each object program is left on the file whose name 
is that of the source with '.o' substituted for '.c'. The '.o' file is normally 
deleted if a single C program is compiled and loaded. 

In the same way, arguments whose names end with '.s' are taken to be 
assembly source programs and are assembled, producing a '.o' file. 

The following options are interpreted by a5.0. See IJ5.1!(1) for link editor 
options. 

-c Suppress the link ed[t phase of the compilation, and force an 
object file to be produced even if only one program is compiled. 

-n Passed on to ld5.0 to make the text of the resulting program 
shared. 

-p Arrange for the compiler to produce code which counts the 
number of times each routine is called; also, if link editing takes 
place, replace the standard startup routine by one which 
automatically calls mo·nitodJC) at the start and arranges to write 
out a mon.olll file at normal termination of execution of the 
object program. An execution profile can then be generated by 
use of Jl/'{lfl I J. 

-fsk) Use the sky floating point library. 

-O(BKPSJ 

- R (addr) 

Invoke an object-code improver (optimizer). If 8 is specified, 
"jump to subroutine" instructions are changed to "branch to 
subroutine" instructions (where possible). If K is specified, cer
tain UNIX kernel optimizer functions are not performed. If P is 
specified, stack probe instructions are removed. (Note: P 
should only be used for the operating system source.) If S is 
specifled, stack frame optimization is performed. 

Pass on to ld5.0, making the resulting object module ori~:ined at 
addrOu•x). 

-S Compile the named C programs, and leave the assembler
language output on corresponding files suffixed '.s'. 

-t: Run only q>p5.11(]) on the named C programs, and send the 
result to standard output. 

- P Run only the macro preprocessor on the named C programs, 
and send the result to the corresponding files suffixed. '.i' 

-C Prevent the macro preprocessor from eliding (leaving out) com
ments. 

- I -
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-o Oil/fill/ Name the final exet:utable output file 011/fll//. If this option is 
used the file "a.out" will be left undisturbed. 

-lllll/11/t'=dt'} 
-Dname Define the name to the preprocessor, as if by #define. If no 

definition is given, the name is defined as "1". 

-Uname Remove any initial dellnition of namt·. 

-lclir #Include files whose names do not begin with'/' are always 
sought first in the directory of the }ile argument, then in direc
tories named in -I options, then in the directory /usr/lnclude. 

- ~· print the name of each subprocess as it is executing. 

Other arguments are taken to be either link editor option arguments, or C
compatible object programs, typically produced by an earlier t".-5. {I run, or 
perhaps libraries of C-compatible routines. These programs, together with 
the results of any compilations specified, are linked via /c/5./J(l) (in the 
order given) to produce an executable program with name a.C!I/1. 

EXAMPLE 

FILES 

cc5.0 -o output progl.c prog2.c prog3.c 

would compile code in the three named C programs and put the compiled 
code into the file "output". 

file.c 
file.o 
a.out 
/tmp/ctm"! 
/lib/5.0/cpp 
/lib/5.0/c 
/lib/5.0/c2 
/lib/5.0/crtO.o 
/lib/5.0/mcrtO.o 
/lib/5.0/libc.a 
/usr/include/5.0 
/lib/5.0/libm.a 
/lib/5.0/libsky.a 
/lib/5.0/crtOsky.o 
/lib/5 .0/ mcrtOsky. o 

input file 
object file 
linked output 
temporary 
preprocessor 
combined compiler pass[ and pass2 
optional optimizer invoked with '-0" 
runtime startoff 
runtime startoff for profiling 
standard library, see section 3 
standard directory for '#include' Illes 
math library 
sky floating point routines 
runtime startoff using sky 
runtime startoff for profiling using sky 

SEE ALSO 
ld5.0{1), !intO), prof([), monitorOCJ 
Tilt' C Prowammitllf LaiiJ[IWX.<', Prentice-Hall, 1978, by B. W. Kernighan and 
D. M. Ritchie; Pro!!rammilr!! Guidt·. 

DIAGNOSTICS 
The diagnostics produced by C itself are intended to be self-explanatory. 
Occasional messages may be produced by the assembler or the link editor. 
Confusing syntax may cause the C compiler to indicate an error on the line 
following the actual error. 
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NAME 
( cd - change working directory 

SYNOPSIS 
'--- eel I directory I 

DESCRIPTION 
If director}' is not specified, the value of shell parameter $HOME is used as 
the new working directory. If directory specifies a complete path starting 
with/, ., ,,, direc/my becomes the new working directory. If neither case 
applies, cd tries to find the designated directory relative to one of the paths 
specified by the $CDPATH shell variable. SCDPATH has the same syntax 
as, and similar semantics to, the $PATH shell variable. Cd must have exe
cute (search) permission in directory. 

Because a new process is created to execute each command, cd would be 
ineffective if it were written as a normal command; therefore, it is recog
nized and internal to the shell. 

EXAMPLE 
cd /unisoftlusr/games 

would relocate you to the directory /unisoft/usr/eames if this directory is 
executable {searchable) by you. 

SEE ALSO 
pwd{l), sh{l), chdir{2). 
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NAME 
cdc - change the delta commentary of an sees delta 

SYNOPSIS 
cdc -rSID [-m[mrHstll [-y[commentll files 

DESCRIPTION 

Page I 

Cdc changes the ddta comme111wy, for the S/11 specified by the -r 
k.eyletter, of each named sees file. 

Della commemm:l' is defined to be the Modification Request {MR) and com
ment information normally specified via the ddw{l) command (-m and 
- y k.eyletters). 

If a directory is named, nk behaves as though each file in the directory 
were specified as a named file, except that non-sees files Oast component 
of the path name does not begin with s.) and unreadable files are silently 
ignored. If a name of - is given, the standard input is read {see 
WAR.\1/.VGS); each line of the standard input is taken to be the name of an 
sees file to be processed. 

Arguments to cdc, which may appear in any order, consist of /..eyleuer argu
ments, and file names. 

All the described k<:rh•llt'' arguments apply independently to each named 
file: 
-rSI/l 

-m(mrlistl 

Used to specify the sees IDentification (SIO) string of a 
delta for which the delta commentary is to be changed. 

If the sees file has the v flag set (see admiu(I)) then a list 
of MR numbers to be added and/or deleted in the delta com
mentary of the SIIJ specified by the - r k.eyletter may be sup
plied. A null MR list has no effect. 

MR entries are added to the list of MRs in the same manner 
as that of dl'lta(i). In order to delete an MR, precede the 
MR. number with the character! {see t:XA.\11'/.E). If the MR. 
to be deleted is currently in the Jist of MRs, it is removed 
and changed into a "comment" line. A list of all deleted 
MRs is placed in the comment section of the delta commen
tary and preceded by a comment line stating that they were 
deleted. 

If - m is not used and the standard input is a terminal, the 
prompt MRs? is issued on the standard output before the 
standard input is read; if the standard input is not a termi
nal, no prompt is issued. The MRs? prompt always precedes 
the oomments? prompt {see -y keyletter). 

MRs in a list are separated by blanks and/or tab characters. 
An unescaped new-line character terminates the MR list. 

Note that if the v flag has a value {see admin(!)), it is taken 
to be the name of a program (or shell procedure) which vali
dates the correctness of the MR numbers. If a non-zero exit 
status is returned from the MR number validation program, 
nk terminates and the delta commentary remains 
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unchanged. 

-y(mmmt'nl] Arbitrary text used to replace the CIJ/IIIIIt'/1/(s) already exist
ing for the delta specified by the - r keyleller. The previous 
comments are kept and preceded by a comment line stating 
that they were changed. A null comJm'/11 has no effect. 

If - y is not specified and the standard input is a terminal, 
the prompt comments? is issued on the standard output 
before the standard input is read; if the standard input is not 
a terminal, no prompt is issued. An unescaped new-line 
character terminates the <·tmmwm text. 

The exact permissions necessary to modify the sees file are documented in 
the SeCS chapter of the PruwammiiiM Tool$ Guidt'. Simply stated, they are 
either (I) if you made the delta, you can change its delta commentary: or 
(2) if you own the file and directory you can modify the delta commentary. 

EXAMPLE 
cdc -r1.6 -m"bl78-12345 !bl77-5432l bl79-00001" -ytrouble s.file 

adds bl78-12345 and bl79-00001 to the MR list, removes bl77-54321 from 
the MR list, and adds the comment trouble to delta 1.6 of s.file. 

cdc -rl.6 s.file 
MRs? 1bl77-54321 bl78-12345 bl79-00001 
comments? trouble 

does the same thing. 

WARNINGS 
If sees file names are supplied to the ctlc command via the standard input 
(-on the command line), then the-m and-y keylellers must also be 
used. 

FILES 
x -file (see <lt'ila (I)) 
z-file (see tll'lta {l)) 

SEE ALSO 
admin{l), delta(l), get(!), help(!), prs(i), sccsfile(4). 
SCeS in the ProyrammiiiK Tools Guidi'. 

DIAGNOSTICS 
Use'"''''(!) for explanations. 
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NAME 
cflow - generate C flowgraph 

SYNOPSIS 
eflow [-r] [-ixl [-1_] (-dnum] files 

DESCRIPTION 
Cffow analyzes a collection of C, YACC, LEX, assembler, and object files 
and attempts to build a graph charting the external references. Files 
suffixed in .y, .I, .c, and .i are Y ACC'd, LEX'd, and C-preprocessed 
(bypassed for .1 files) as appropriate and then run through the first pass of 
lint(l). (The -I, -D, and -U options of the C-preprocessor are also 
understood.) Files suffixed with .s are assembled and information is 
extracted (as in .o files) from the symbol table. The output of all this 
non-trivial processing is collected and turned into a graph of external refer· 
ences which is displayed upon the standard output. 

Each line of output begins with a reference (i.e., line) number, followed by 
a suitable number of tabs indicating the leveL Then the name of the global 
(normally only a function not defined as an external or beginning with an 
underscore; see below for the -I inclusion option) a colon and its 
definition. For information extracted from C source, the definition consists 
of an abstract type declaration (e.g., char •), and, delimited by angle brack
ets, the name of the source file and the line number where the definition 
was found. Definitions extracted from object files indicate the file name 
and location counter under which the symbol appeared (e.g., text). Leading 
underscores in C-style external names are deleted. 

Once a definition of a name has been printed, subsequent references to that 
name contain only the reference number of the line where the definition 
may be found For undefined references, only < > is printed 

When the nesting level becomes too deep, the -e option of pr(l) can be 
used to compress the tab expansion to something less than every eight 
spaces. 

The following options are interpreted by cjfow: 
-r Reverse the "caller:callee" relationship producing an inverted list

ing showing the callers of each function. The listing is also sorted 
in lexicographical order by callee. 

-lx Include external and static data symbols. The default is to include 
only functions in the flowgraph. 

-I_ Include names that begin with an underscore. The default is to 
exclude these functions (and data if -;xis used). 

-dnum The num decimal integer indicates the depth at which the 
ftowgraph is cut off. By default this is a very large number. 
Attempts to set the cutoff depth to a nonpositive integer will be 
met with contempt. 

EXAMPLE 
Given the following in "file.c": 

int i· 

mainO 
I 

- l -



CFLOW(l) 

f() 
I 

f(); 
gO; 
fO; 

i= hO; 

the command: 

cflow - ix file.c 

produces the output: 

I main: intO, <file.c 4> 
2 f:intO,<file.cll> 
3 h: <> 
4 i:int, <file.c I> 
5 g: <> 

DIAGNOSTICS 

CFLOW(l) 

Complains about bad options. Complains about multiple definitions and 
only believes the first. Other messages may come from the various pro
grams used (e.g., the C-preprocessor). 

~ SEE ALSO 

BUGS 

/.---. 

asO), cc(l), cpp(l), lexO), !intO), nm(l), pr(l), yacc(l). 

Files produced by /ex(l) and _voce (I) cause the reordering of line number 
declarations which can confuse cjfow. To get proper results, feed cjfow the 
_voce or lex input. 
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CHECKCW(l) SEE CW CHECKCW(l) 

CHECKEQ(I) SEE EQN CHECKEQ(l) 

CHECKMM(l) SEEMM CHECKMM(J) 

CHGRPII) SEE CHOWN CHGRP (I) 
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NAME 
chmod - change mode 

SYNOPSIS 
chmod mode files 

DESCILIPTION 
The permissions of the named files are changed according to mode, which 
may be absolute or symbolic. An absolute mode is an octal number con
structed from the OR of the following modes: 

4000 set user lD on execution 
2000 set group ID on execution 
1000 sticky bit, see chmod(2) 
0400 read by owner 
0200 write by owner 
0100 execute (search in directory) by owner 
0070 read, write, execute (search) by group 
0007 read, write, execute (search) by others 

A syml>olic mode has the form: 
[ who 1 op permission [ op permission I 

The who part is a combination of the letters u (for user's permissions), g 
(group) and o (other). The letter a stands for ugo, the default if who is 
omitted. 
Op can be + to add permission to the file's mode, - to take away permls· 
sion, or - to assign permission absolutely (all other bits will be reset). 

Permission is any combination of the letters r (read), w (write), x (exe
cute), s (set owner or group JD) and t (save text, or sticky); u, g, oro indi
cate that permission is to be taken from the current mode. Omitting permis
sion is only useful with = to take away all permissions. 

Multiple symbolic modes separated by commas may be given. Operations 
are performed in the order specified. The letter s is only useful with u or g 
and t only works with u. 

Only the owner of a file (or the super-user) may change its mode. Only 
the super-user may set the sticky bit. In order to set the group ID, the 
group of the file must correspond to your current group ID. 

EXAMPLE 
chmod 755 filename 

changes the mode of 'filename" to: read, write, execute (400+200+ 100) 
by owner; read, execute (40+ 10) for group; read, execute (4+ I) for oth
ers. An Is ·I of filename shows [-rwxr-xr-x filename] that the requested 
mode is in effect. 

chmod = filename 

will take away all permissions from ji/ename, including yours. 

chmod o·w file 

denies write permission to others. 

chmod + x file 

makes a file executable. 

- I -
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SEE ALSO 
ts(l), chmod(2). 
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NAME 
r- chown, chgrp - change owner or group 

SYNOPSIS 
·~-- ~hown owner file .. . 

ehgrp group file .. . 

DESCRIPTION 
Chown changes the owner of the files to owner. The owner may be either a 
decimal user ID or a login name found in the password file. 

Chgrp changes the group ID of the files to group. The group may be either 
a decimal group ID or a group name found in the group file. 

If either command is invoked by other than the super-user, the set-user-ID 
and set-group-ID bits of the file mode, 04000 and 02000 respectively, will 
be cleared. 

EXAMPLE 

FILES 

chown unisoft filea fileb filec 

would make "unisoft" the owner of the three files. 

/etc/passwd 
/etc/group 

SEE ALSO 
_ _,..- chmodO), chown(2), group(4), passwd(4). 
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NAME 
clear - clear terminal screen 

SYNOPSIS 
clear 

DESCRIPTION 

UniSoft CLEAR(!) 

Clear clears your screen if this is possible. It looks in the environment for 
the terminal type (TERM) and capabilities string (TERMCAP). If 
TERMCAP is not found in the environment, it looks in /ete/termeap to 
figure out how to clear the screen. 

EXAMPLE 

FILES 

clear 

clears the screen. 

/etc/termcap terminal capability data base 

SEE ALSO 
environ(5), termcap(5) 
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NAME .r cmp - compare two files 

SYNOPSIS 
·~- cmp I -1 J I -s I file! file2 

DESCRIPTION 
The two files are compared. (If file 1 is -, the standard input is used.) 
Under default options, cmp makes no comment if the files are the same; if 
they differ, it announces the byte and line number at which the difference 
occurred. If one file is an initial subsequence of the other, that fact is 
noted. 
Options: 

-I Print the byte number (decimaO and the differing bytes (octaO for 
each difference. 

-s Print nothing for differing tiles; return codes only. 

EXAMPLE 
cmp alpha beta 

will report if the files are different and at what point they differ, such as: 

alpha beta differ: char 33, line 2 

SEE ALSO 
comm(l), diff(l). 

DIAGNOSTICS 
Exit code 0 is returned for identical files, I for different files, and 2 for an 
inaccessible or missing argument. 
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NAME 
col - filter reverse line-feeds 

SYNOPSIS 
col [ ~bfpx I 

DESCRIPTION 
Col reads from the standard input and writes onto the standard output. It 
performs the line overlays implied by reverse line feeds (ASCII code 
ESC-7), and by forward and reverse half-line-feeds (ESC-'-9 and ESC-8). 
Col is particularly useful for filtering multicolumn output made with the .rt 
command of nrol!" and output resulting from use of the lb/{1) preprocessor. 

If the - b option is given, col assumes that the output device in use is not 
capable of backspacing. In this case, if two or more characters are to 
appear in the same place, only the last one read will be output. 

Although col accepts half-line motions in its input, it normally dces not· 
emit them on output. Instead, text that would appear between lines is 
moved to the next lower full-line boundary. This treatment can be 
suppressed by the - f (fine) option; in this case, the output from col may 
contain forward half-line-feeds (ESC-!1), but will still never contain either 
kind of reverse line motion. 

Unless the - x option is given, col will convert white space to tabs on out
put wherever possible to shorten printing time. 

The ASCII control characters so (\016) and 51 (\017) are assumed by col tq__ 
start and end text in an alternate character set. The character set to which 
each input character belongs is remembered, and on output 51 and SO char
acters are generated as appropriate to ensure that each character is printed 
in the correct character set. 
On input, the only control characters accepted are space, backspace, tab, 
return, new-line, 51, so, VT (\013), and ESC followed by 7, 8, or 9. The 
VT character is an alternate form of full reverse line-feed, included for 
compatibility with some earlier programs of this type. All other non
printing characters are ignored. 

Normally, col will ignore any unknown escape sequences found in its input; 
the -p option may be used to cause ,-ol to output these sequences as regu
lar characters, subject to overprinting from reverse line motions. The use 
of this option is highly discouraged unless the user is fully aware of the tex
tual position of the escape sequences. 

EXAMPLE 
nroff -ms filea I col 

pipes multicolumn nro/J'output through the col filter to enable proper crea
tion of columns. 

SEE ALSO 

NOTES 

nroff{l), tbl(i). 

The input format accepted by col matches the output produced by nru)j' 
with either the -T37 or -Tip options. Use -T37 (and the -f option of 
('U/) if the ultimate disposition of the output of col will be a device that can 
interpret half-line motions, and -Tip otherwise. 

-I-
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BUGS 
Cannot back up more than 128 lines. 
Allows at most 800 characters, including backspaces, on a line. 
Local vertical motions that would result in backing up over the fin:t line of 
the document are ignored. As a result, the first line must not have any 
superscripts. 
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NAME 
comb - combine sees deltas 

SYNOPSIS 
com' 1-o] 1-sl 1-psid] [-distl files 

DESCRIPTION 
Comb generates a shell procedure (see sh(l)) which, when run, will recon· 
struct the given sees files. The reconstructed files will, hopefully, be 
smaller than the original files. The arguments may be specified in any 
order, but all keyletter arguments apply to all named sees files. If a direc
tory is named, comb behaves as though each file in the directory were 
specified as a named file, except that non-Sees files (last component of the 
path name does not begin with s.) and unreadable files are silently ignored. 
If a name of - is given, the standard input is read; each line of the input is 
taken to be the name of an sees file to be processed; non-sees files and 
unreadable files are silently ignored. 

The generated shell procedure is written on the standard output. 

The keyletter arguments are as follows. Each is explained as though only 
one named file is to be processed, but the effects of any keyletter argument 
apply independently to each named file. 

-psJD The sees IDentification string (SID) of the oldest delta to be 
preserved. All older deltas are discarded in the reconstructed file. 

-clist A list (see get(l) for the syntax of a list) of deltas to be preserved. 
All other deltas are discarded. 

-o For each get -e generated, this argument causes the recons1ructed 
file to De accessed at the release of the delta to be created, other
wise the reconstructed file would be accessed at the most recent 
ancestor. Use of the -o keyletter may decrease the size of the 
reconstructed sees file. It may also alter the shape of the delta 
tree of the original file. 

-s This argument causes comb to generate a shell procedure which, 
when run, will produce a report giving, for each file: the file name, 
size Gn blocks) after combining, original size (also in blocks), and 
percentage change computed by: 

100 • (original - combined) I original 
It is recommended that before any sees files are actually com
bined, one should use this option to determine exactly how much 
space is saved by the combining process. 

If no keyletter arguments are specified, comb will preserve only leaf deltas 
and the minimal number of ancestors needed to preserve the tree. 

EXAMPLE 

FILES 

Page 1 

comb s.filel > tmpl 

produces a shell script saved in "tmpl" which will remove from the sees
format file, "s.filel", all deltas previous to the last set of changes, i.e., 
removes the capability to return to earlier versions. 
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s.COMB The name of the reconstructed sees file. 
comb????? Temporary. 

SEE ALSO 
admin(l), deltaOl, get(l), help(l), prs(l), sh(l), sccsftle(4). 
sees in the Programming Tools Guide. 

DIAGNOSTICS 
Use help(!) for explanations. 

BUGS 

COMB(l) 

Comb may rearrange the shape of the tree of deltas. It may not save any 
space; in fact, it is possible for the reconstructed file to actually be larger 
than the original. 
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NAME 
comm - select or reject lines common to two sorted files 

SYNOPSIS 
oomm [ - [ 123 I 1 file! file2 

DESCRIPTION 
Comm reads file} and jile2, which should be ordered in ASCII collating 
sequence (see 5ort(l)), and produces a three-column output: lines only in 
ji/el; lines only in file2; and lines in both files. The file name- means the 
standard input. 

Flags 1, 2, or 3 suppress printing of the corresponding column. Thus 
comm -12 prints only the lines common to the two files; comm -23 
prints only lines in the first file but not in the second; comm -123 is a no· 
op. 

EXAMPLE 
comm -12 filea fileb 

prints only the lines common to filea and fileb. 

comm -23 filea fileb 

prints only lines in the first file but nol in the second. 

comm -123 filea fileb 

is not an option, as it suppresses all output. 

comm -3 filea fileb 

prints only the lines that differ in the two files. 

SEE ALSO 
cmp(l), dift'(l), sort(!), uniq(l). 
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NAMI! 
CODY - object file COIIWII'IIel' 

SYNOPSIS 
conv [-] [-a] H•l [-p] [-1] -t uuget files 

DnscRJPnON 
'lbo eonv command converts object 8les from their current fonnat to the format 
oftbetorgetmaddne The convertM file is written to&le.v. Flq--
-a. 

-p 
-s 

-t target 

reatl.}Ws from standard q.u.L 
H the input file is an archive, produce lhe Olllpu.t file in the oJd 
archive foonaL 
If the input file is an archive. produce the oWput file in the 
UNIX 6.0 (Venion 6) pcnable archive fonnat. 

UNIX V .0 random ICCeS8 archive format This is the default 

Function exacdy a 3bswab. i.e .. prenrab all characters in the 
object file. This is useful only for 3B20 object files which are 
to be swab-dumped from a DBC macbine to a 3B20. 
Convert the object file to the byte ordering of the machine 
(wget) to which the object file is being shipped. This may be 
another host or a tarRet machine. Legal values for target are: 
pdp, vu, ibm. 186. d6, bl'- n3b. m32, and m68k. 

eonv can be used to coovert all object files in common object file format. It can 
be used on either the""""" (sendhlg) "'..,... (Rc:eiving) machine. 
conv is meant to ease the problems created by a mu.ltihost cross-compilation 
development environment. conv is best used within a procedure fOI' shipping 
object files from one machine to another. 

CODY will recognize and produce archive files in three formats: the UNIX pre
V.O format. the V .0 random access format, and the 6.0 portable ASCn. 
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EXAMPLI! 
*ship object files from pdpll to ibm 
$echo *.out I conv -t ibm 
$uucp •.v my370!~/rje/ 

PlLliS 
lbiD/coav 

DIAGNOSTICS 

CONV(l) 

All diagnostics for' the CODY command are Intended 10 be self-explanatory. 
Falal diapostics on tbe command lines ciUSe terminalion.. Fatal diagnostics on 
an input file cause the propam to continue to lhe next input me. 

WAllNINGS 
coav does noc convert II'Chivea from one format 10 anodter if both lhe source and--have ......... byloonlering. 
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,.---- NAME 
cp - copy files 

SYNOPSIS 
cp [-i] [-r] filel file2 

cp [-i] [-r] file ... directory 

DESCRimON 
Filel is copied onto file2. The mode and owner of file2 are preserved if it 
already existed; otherwise, the mode of the source file is used (all bits set in the 
cmrent umask value are cleared). 

In the second fonn, one or more files are copied into the directory with their 
original filenames. 

Cp refuses to copy a file onto itself. 

If the -i flag option is specified, cp will prompt the user with the name of the 
file whenever the copy will cause an old file to be overwritten. An answer of y 
will cause cp to continue. Any other answer will prevent it from overwriting 
the file. 

,--. If the -r flag option is specified and any of the source files are directories, cp 
copies each subtree rooted at that name; in this case, the destination must be a 
directory. 

~ 

r 

FILES 
/bin/cp 

SEE ALSO 
cat(l), pr(l), mv(l), rcp(lN). 

WARNING 
Cp does not copy the description of special files, but attempts to copy the con
tents of the special file. This often occurs when using the -r flag option for a 
recursive copy, For example, cp will hang when trying to copy a named pipe or 
tty device. When a disk node is being copied, the contents of the disk partition 
will be copied To copy the description of the special files, use cpio(l). 
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NAME 
cpio - copy file archives in and out 

SYNOPSIS 
cpio --o[acBv] 

cpio -l[BcdmrtuvfsSb6] [ patterns] 

cpio -p[adlmrnv] directory 

DESCRIPI'ION 

CPIO(l) 

Cpio -o (copy out) reads the standard input to obtain a list of path names and 
copies those files onto the standard output together with path name and status 
information. The list of patlmames must contain only one file per line. (Thus, 
only some commands, such as find or Is without the -C option, will work in a 
pipeline to cpio.) Output is padded to a 512-byte boundary. 

Cpio -1 (copy in) extmcts files from the standard input, which is assumed to be 
the product of a previous cpio -o. Only :files with names that match patterns 
are selected. Patterns are given in the name-generating notation of sh (1). In 
patterns, meta-characters?, •. and[ ... ] match the slash 1 character. Multiple 
patterns may be specified and if no patterns are specified, the default for pal
terns is • (i.e., select all files). The extracted files are conditionally created and 
copied into the current directory tree based upon the options described below. 
The permissions of the files will be those of the previous cpio --o. The owner 
and group of the files will be that of the current user unless the user is super
user, which causes cpio to retain the owneJ" and group of the files of the previ
ous cpio --o. 
Cpio -p (pass) reads the standard input to obtain a list of path names of files 
that are conditionally created and copied into the destination direcrory tree 
based upon the options described below. 

The meanings of the available options are: 
a Reset access times of input files after they have been copied. 
B Input/output is to be blooked 5,120 bytes to the record (does not apply to the 

pass option; meaningful only with data directed to or from /dev/rm.t/??). 
d Directories are to be created as needed. 
c Write header information in ASCD character form for portability. 
r Interactively rename files. If the user types a null line, the file is skipped. 
t Print a table of contents of the input. No files are created. 
u Copy unconditionally (normally, an older file will not replace a newer file 

with the same name). 

Pagel September27, 1987 



CPIO(l) CPIO(l) 

v Verbose: causes a list of file names to be printed. When used with the t 
option, the table of contents looks like the output of an Is -1 command (see 
Is(!)). 
Whenever possible, link files rather than copying them. Usable only with 
the -i or -p options. 

m Relai.n previous file modification time. This option is ineffective on direc-
tories that are being copied. 

r Copy in all files except those in patterns. 
s Swap bytes. Use only with the -i option. 
S Swap balfwords. Use only with the -i option. 
b Swap both bytes and balfwords. Use only with the -i option. 
6 Process an old (i.e., UNIX System Sixlh Edition fonnat) file. Only useful 

with -i (copy in). 

EXAMPLES 
Is I cpio --o >/dev/m~ 

copies the contents of a directory iniD an archive; 

cd olddir 
find • -depth -print I cpio -pdl newdir 

duplicates a directory hierarchy. 

The trivial case "find • -depth -print I cpio --oB >/dev/rrnt/Om" can be han
dled more efficiently by: 

find • --cpio /dev/rmf/Om 

SBB ALSO 
ar(l). find(l).Is(l) cpio(4). 

DIAGNOSTICS 
Cpio complains and takes no action if current files are newer than those with 
the same name being extracted from an archive. Thus, newer files are never 
overwritten when extracting files from an archive with cpio -i. 

BUGS 
Path names are restricted to 128 characters. If there are too many unique linked 
files, the program run.s out of memory to keep track of them and, thereafter, 
linking information is losL Only the super-user can copy special files. The -B 
option does not work with certain magnetic tape drives. 
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NAME 
cpp - the C language preprocessor 

SYNOPSIS 
/lib/cpp [option ... I (ifile lofilell 

DESCRIPTION 
Cpp is the C language preprocessor which is invoked the first pass of any 
C compilation using the cc(l) command. The outp t of cpp is designed to 
be in a form acceptable as input to the next pass o the C compiler. As the 
C language evolves, cpp and the rest of the C pilation package will be 
modified to follow these changes. Therefore, t e use of cpp other than in 
this framework is not suggested. The pre~ red way to invoke cpp is 
through the cc(l) command since the functi ality of cpp may someday be 
moved elsewhere. See m40) for a general aero processor. 

Cpp optionally accepts two filenames as guments. /file is the input and 
oji/e is the output for the preprocessor. hey default to standard input and 
standard output if not supplied. 

The following options to cpp are recog tzed: 

- P Preprocess the input witho producing the line control information 
used by the next pass of t C compiler. 

-C Pass along all comments except those found on cpp directive lines. 
By default, cpp strips C tyle comments. 

-Uname 
nition of name, where name is a reserved 

symbol that is pr efined by the particular preprocessor. The 
current list of the possibly reserved symbols includes: 

operating syste : ibm, gcos, os, tss, unix 
hardware: interdata, pdpll, u370, u3b, vax, m68k 
UNIX Syste variant: RES, RT 

-Dname 
- Dname-dej' 

Define nom as if by a #define directive. If no -def is given, 
name is de ed as I. 

-ldir Change t algorithm for searching for #include files whose names 
do not b in with I to look in dir before looking in the directories 
on the tandard list. When this option is used, #include files 
whose ames are enclosed in "" are searched for first in the direc
tory o the i}i/e argument, then in directories named in -I options, 
and t in directories on a standard list. For #Include files whose 
na s are enclosed in < >, the directory of the ifile ar~:;umel\l is 
no searched. 

Two spec' I names are understood by cpp. The name LINE is defined as 
the ~;:urr nt line number (as a decimal integer) as known- by cpp, and 
FILE s defined as the ~;:urrent filename (as a C string) as known by tpp. 

They C n be used anywhere (including in macros) just as any other defined 
name 
All 'P directives start with lines begun by#. The directives are: 

#d fine name wken-string 
Repla~;:e subsequent instances of name with token-string. 
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NAME 
cpp-tbeC 1quage prepn>ee110< 

.-._ SYNOPSIS 
/Hblcpp [-cJ [-D....,..[-dqll [-ldlrl l-Pl l-U...,.l l>iJe[ofi/eD 

DESCRIPnON 

CPP(I) 

cpp is the C language preprocessor which is invoked as the first pass of any C 
compilllion using 1he ct(l) CODllllaiCL The output of cpp is designed to be in a 
form occ:ep!8ble as Input 10 lbe-- of lbe C -- AA the C w._. 
evolves, epp and lhe rut of the C ~package will be modiftcd to fol
low tbese changes. 'Iberefole, 1be use of cpp other tbaD. in Ibis framework is 
not 111apstecl. The pefeuecl way to invob epp is lbrou&h lhe a:(l) command 
since lbe functioftality of cpp may someday be movod elsewhere. See •4(1) 
for a pnend macro proccuor. 

epp opcionally aa:epiS two fileDamcl • 81J11111e1115. i/&14 is tbe illput and ofrle is 
the output for the pteprooessor. The:y default 10 standard input and standard 
oulpu.t if not supplied. 

The following fla& opdoDs .. cpp ... ~ 
-P Pleproc:ess the input wichout producing lhe line conttol informatioo used 

by the next pBSI of tbe C compiler. 

-C Pass along all comments except chose found on cpp dim:tive lines. By 
.-~ default, cpp strips C-style comments. 

-u ..... 
Remove any inilial definition d name, where - is a reserved symbol 
&hat is predefined by the particular preprocessor. The cum:nt list of these 
possibly reserved symbols includes: 

operating I)'SWil: ibm. gcoa. OS, ISS, unix 
hardware: inteidata, pdpll, u370, u3b, vax, m68k 
UNIX System variant RES. RT 

-o ..... 
-D-·tk/ 
Define 1ltliM as if by a #define directive. If no -del is given, name is defined 
as!. 
-Liir 
Search fer #IDdude files (wbose names do not begin with I) in dir before look
ing in the directories on the standard list When this ftag option is used, 
llndude files whose names are enc1osecl in " " are searehed for first in the 
directory of tbe ifJk argument, lben in directories named in -1 flq options, and 
last in directories on a standard list For #lndude ftJes whose names are 
enclosed in o, the directory of the ifih argument is not aearcbed. 
Two special names are undeiiiiDOci by cpp. 1be name _LINE_ is defined as the 
cuncnt line number' (as a dec:imal integer) as known by cpp, and _FILE_ is 
defined as the current filename (as a C string) as known by cpp. They can be 
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used anywhere (b:ludiug in macros) just as any other defined name. 

All cppdirectives stan with lines begun by I. The directives are: 

#deftne lltDM tolwa-nrillg 
Replace subsequent iDstances of ltQJ1W with toUn-string. 

#deflne name( arg, .... arg) IOUII-string 
Notice that che:re can be no space between ~~~DM and the left parenthesis 
[0. -subsequent ms-.. of...,. followed by a left parenthesis 
[0, a list of COJnJDa-Jeparat tokeDs, and a right parenthesis D1 by tolr.en
nrillg where ~ occummce of an arg in the ~DUn-string is replaced by 
the ccxrespoading tokeft in the comma-separated list. _.,_ 
Cause the detinitioD of ~~~~me (if any) to be forgotten from now on. 

#iDclude"fl"""'""" 
#Include 4iJD~~UM> 

Include at this point the contents of fi~IIDIIV (which will then be run 
through c:pp). When the .qde11i11N> notation is u.sed, ftle~~~m~e is only 
searched for in lhe standard places:. See the -1 flag option above fiX more 
dellil. 

#liDe integl!r-constont "jileN~~M" 
Causes cpp to generate line control information for the next pass of the C 
compiler. integ6r-co113tant is the line number of the next line and}ili!name 
is the file where it comes from. If "filenonw" is not given. the current 
filename is unchanged. -Ends a section of lines began by a test directive (#II, #if'def, or #if'Ddef'). 
Each test directive must have a matching #elldil. 

#itdelllfiiM 
The lines following appear in the OlllpUt if and only if name has been the 
subject of a previous #define (or -D) without being the subject of an inter
vening #under, 

#if'Ddef NZmlt 

The lines foUowing do not appear in the output if and only if name has 
been the subject of a previous #define (or -D) without being the subject of 
an intervening #madef. 

#if constan/..uprl!sskm 
IJoes fol1owin& appear in the OUiput if and only if the COIIStant-e:xpression. 
evaluates to non-zero. All binary non-assignment C operators, the ?: 
operatOr, the unary -, !, and - operatOrS are all legal in co113tant
exprcssion. The precodence of the operatOrS is tbe same as defined by the 
C language. There is also a unary operator defined, which can be used in 
COIISltuU-upreuion in these two forms: defined ( Nlll'll! ) or 
clefiDed lltiiM. This allows the utility of #itdel and #ifDdef in a #if 
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directive. Only these opealtOtS, inteler coostanes. aod names which are 
known by cpp lbould be ued in c011St411l-upnssion. In particular, the 

,..-, sizeol opera10r is DOt available. -Reverses the notion of diG leSt directive that maldtes Ibis directive. If lines 
previous to this dire:dve are ignared. the following lines appear in tbe out
put. If tines previous to this cliiecd.ve are not ignored. the following lines 
do not appear in the outpUt. 

The test directives and the possible #else directives can be nested. 

F1LI!S 
lb1>/cpp 
/usrfmclude 

SEB ALSO 
«(1), m4(1). 

DIAGNOSTICS 
The error messages produced by cpp are self-explanatory. The line number and 
filename where the error occuned are primed aloug with lhe diagnostic. 

NarES 
When newline characters were found in argument JiSIS for macros to be 
expanded. previous versions of cpp put out the newlines as tbey we:e found and 

,~ expanded. The current version of cpp replaces these newlines with blanks to 
alleviate problems that tbe previous venions had when dlis occumd. 
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NAME 
~ cpp ~ the C language preprocessor 

! SYNOPSIS 
/lib/5.0/cpp [option ... } [ifile [ofilel l 

DESCRIPTION 
Cpp is the C language preprocessor which is invoked as the first pass of any 
C compilation using the t'd.ll(l) command. Thus the output of cpp is 
designed to be in a form acceptable as input to the next pass of the C com· 
piler. As the C language evolves, cpp and the rest of the C compilation 
package will be modified to follow these changes. Therefore, the use of cpp 
other than in this framework is not suggested. The preferred way to invoke 
q1p is through the a5.rJ(I) command since the functionality of cpp may 
someday be moved elsewhere. See m4(1) for a general macro processor. 

Cpp optionally accepts two file names as arguments. J}i/e and a)i/e are 
respectively the input and output for the preprocessor. They default to 
standard input and standard output if not supplied. 

The following options to cpp are recognized; 

- P Preprocess the input without producing the line control information 
used by the next pass of the C compiler and leave the result in 
i)i/e.o. 

- E Preprocess the input and put the resulting output on the standard 
output. 

-C By default, cpp strips C·style comments. If the -(.' option is 
specified, all comments (except those found on rpp directive lines) 
are passed along. 

-Uname 
Remove any initial definition of name, where name is a reserved 
symbol that is predefined by the particular preprocessor. The 
current list of these possibly reserved symbols includes: 

operating system: ibm, goos, os, tss, unix 
hardware: interdata, m68000, pdp! I, u370, uJb, vax 
UNIX System variant: RES, RT 

-Dname 
- Dname-dt~l 

Define name as if by a #de line directive. If no =def is given, name 
is defined as 1. 

-ldir Change the algorithm for searching for #lnelude files whose names 
do not begin with I to look in dir before looking in the directories 
on the standard list. Thus, #include files whose names are enclosed 
in .. will be searched for first in the directory of the /file argument, 
then in directories named in -I options, and last in directories on a 
standard list. For #Include Iiles whose names are enclosed in < >, 
the directory of the i)i/e argument is not searched. 

Two special names are understood by cpp. The name LINE is defined 
as the current line number (as a decimal integer) as-known-by cpp, and 
__ HLE __ is defined as the current file name (as a C string) as known by 
cpp. They can be used anvwhere (including in macros) just as any other 
defined name. 
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All '"PP directives start with lines be~un by#. The directives are: 
#define name token-string 

Replace subsequent instances of name with wk<'ll-'itring. 

#define name( arg, ..• , arg) /Oken-string 
Notice that there can be no space between name and the (. Replace 
subsequent instances of name followed by a (, a list of comma 
separated tokens, and a ) by taken-string where each occurrence of an 
arg in the token-string is replaced by the corresponding token in the 
comma separated list. 

#undef name 
Cause the definition of name (if any) to be forgotten from now on. 

#include "filename" 
#Include <filename> 

Include at this !)Oint the contents of filename (which will then be run 
through cpp). When the <filename> notation is used • ./ilt'110me is 
only searched for in the standard places. See the -I option above 
for more detail. 

#line integer-constant "filename' 
Causes cpp to generate line control information for the next pass of 
the C compiler. Integer-constant is the line number of the next line 
and .filename is the file where it comes from. If 'Ji/ename" is not 
given, the current file name is unchanged. 

#endif 
Ends a section of lines begun by a test directive (#if. #lfdef, or 
#lfndef). Each test directive must have a matching #endif. 

#ifdef name 
The lines following will appear in the output if and only if name has 
been the subject of a previous #define without being the subjeet of 
an intervening #undef. 

#ifndef name 
The lines following will not appear in the output if and only if name 
has been the subject of a previous #define without being the subject 
of an intervening #undef. 

#if constant-expression 

#else 

Lines following will appear in the output if and only if the cons/alii
expression evaluates to non-zero. All binary non-assignment C 
operators, the ?: operator, the unary -, !, and - operators are all 
legal in constant-expression. The preeedence of the operators is the 
same as defined by the C language. There is also a unary operator 
defined, which can be used in cons/alii-expression in these two forms: 
defined ( name ) or defined name. This allows the utility of #lfdef 
and #ifndef in a #If directive. Only these operators, integer con
stants, and names which are known by cpp should be used in 
constant-expression. In particular, the sizeof operator is not available. 

Reverses the notion of the test directive which matches this direc
tive. So if lines previous to this directive are ignored, the following 
lines will appear in the output. And vice versa . 
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The test directives and the possible #else direclives can be nested. 

EXAMPLE 

FILES 

!lib/cpp -P -DXYZ -DMYFILE=myfile -!../include myprog.c 
myprog.i 

would preprocess "myprog.c" input output file "myprog.i", deleting output 
line numbers (-P), defining symbol XYZ to be null, symbol MYFILE to be 
"myfile" and using include files from . ./Include. 

/usr/include standard directory for #Include files 

SEE ALSO 
cc5.0(J), m4(1). 

DIAGNOSTICS 

NOTES 

The error messages produced by cpp are intended to be self-e1tplanatory. 
The line number and filename where the error occurred are printed along 
with the diagnostic. 

When newline characters were found in argument lists for macros to be 
e1tpanded, previous versions or cpp put out the newlines as they were 
found and e1tpanded. The current version of q1p replaces these newlines 
with blanks to alleviate problems that the previous versions had when this 
occurred. 
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NAMB 
crontab - user crontab file 

SYNOPSIS 
crontab [file] 
crontab -r 
crontab -1 

DESCRIPTION 

CRONTAB(l) 

Crontab copies the specified file, or standard input if no file is specified, into a 
directocy that holds all users' crontabs. The -r option removes a user's crontab 
from the crontab directocy. Crontab -1 will list the crontab file for the invoking 

"""· 
A user is permitted to use crontab if their name appears in the file 
/usr/liblcronlcron.allow. If that :file does not exist, the file 
/usrlliblcroo/cron.deny is checked to detennine if the user should be denied 
access to crontab. If neither file exists, only root is allowed to submit a job. 
The allow/deny files consist of one user name per line. 

A crontab file consists of lines of six fields each. The fields are separated by 
spaces or tabs. The first five are integer patterns that specify the following: 

minute (0-59), 
hour (0-23), 
day of the month (1-31), 
month of the year (1-12), 
day of the week (0--6 with ():Sunday). 

Each of these patterns may be either an asterisk (meaning all legal values), or a 
list of elements separated by commas. An element is either a number, or two 
numbers separated by a minus sign (meaning an inclusive range). Note that the 
specification of days may be made by two fields (day of the month and day of 
the week). If both are specified as a list of elements, both are adhered to. For 
example, 0 0 1,15 " 1 would run a command on the first and fifteenth of each 
month, as well as on every Monday. To specify days by only one field, the 
other field should be set to "' (for example, 0 0" • 1 would run a command only 
on Mondays). 

The sixth field of a line in a crontab file is a string that is executed by the shell 
at the specified times. A percent character in this field (unless escaped by\) is 
translated to a new-line character. Only the first line (up to a% or end of line) 
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of the command field is executed by the shell. The other lines are made avail~ 
able to the command as standard inpuL 

The shell is invoked from your $HOME directory with an argO of sh. Users 
who desire to have their .profile executed must do so in the crontab file expli~ 
citly by prepending the statement 

•. profile && 

to the command being run. This must be specified for each line of the crontab 
for which the .profile is to be sourced. Cron supplies a default environment for 
every shell, defining HOME, LOGNAME, SHELL(=Ibinlsh), and 
P A TH(=:Ibin:/usrlbin:/usrflbin). 

NOTE: Users should remember to redirect the standard output and standard 
error of their commands! If this is not done, any generated output or errors will 
be mailed to the user. 

FILBS 

SEE ALSO 

/uSr/lib/cron 
tusr/spooVcron/crontabs 
/usr/lib/cron/log 
tusr/lib/cron/cron.allow 
tusr/liblcron/cron.deny 

sh(I), oron(IM). 
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main cron directory 
spool..,. 
accounting information 
list of allowed users 
list of denied users 
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NAME 
crypt - encode/decode 

SYNOPSIS 
crypt [ password 1 

DESCRIPTION 
Crypt reads from the standard input and writes on the standard output. 
The password is a key that selects a particular transformation. If no pass
word is given, crypt demands a key from the terminal and turns olf printing 
while the key is being typed in. Crypt encrypts and decrypts with the same 
key: 

crypt key <clear >cypher 
crypt key < cypher I pr 

will print the clear. 

Files encrypted by crypt are compatible with those treated by the editor ed 
in encryption mode. 

The security of encrypted files depends on three factors: the fundamental 
method must be hard to solve; direct search of the key space must be 
infeasible; "sneak paths" by which keys or clear text can l>ecome visible 
must be minimized. 

Crypt implements a one-rotor machine designed along the lines of the Ger
man Enigma, but with a 256-element rotor. Methods of attack on such 
machines arc known, but not widely; moreover the amount of work 
required is likely to be large. 

The transformation of a key into the internal settings of the machine is 
deliberately designed to be expensive, i.e., to take a substantial fraction or a 
second to compllle. However, if keys are restricted to (say) three lower
case letters, then encrypted files can be read by expending only a substan
tial fraction of five minutes of machine time. 

Since the key is an argument to the crypt command, it is potentially visible 
to users executing ps(l) or a derivative. To minimize this possibility, crypt 
takes care to destroy any record of the key immediately upon entry. The 
choice of keys and key security are the most vulnerable aspect of crypt. 

EXAMPLE 

FILES 

crypt asa < sleeper.c > zzz 

will use the string "asa" as key to the encryption algorithm to encrypt the 
contents or "sleeper.c", and place the encrypted output in file "zzz". File 
"zzz" at this point will be unreadable. NOTE that the original file, 
"sleeper.c", remains in readable form. To obtain readable print-out of the 
file "zzz", it could be decoded as follows: 

crypt < zzz 

After the response: 

Enter key: 

the user types in 'asa". 

/dev/tty for typed key 
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~- strings separated by newlines, as forfgrep (1). 

When the shell's input is not a termina1, the character# introduces a comment 
which continues to the end of the input line. It is prevented from having this 
special meaning when preceded by\ or if bracketed by a pair of single or dou
ble quotatioo marks. 

Commands 
A simple command is a sequence of words, the first of which specifies the com
mand to be executed. 

A simple command or a sequence of simple commands separated by 1 charac
ters forms a pipeline. The output of each command in a pipeline is connected to 
the input of the nexl 

Sequences of pipelines may be separated by ; , and are then executed sequen
tially, A sequence of pipelines may be executed without immediately waiting 
for it to lmllinate by following it with an &, which means "run it in back
ground". 

Parentheses ( and ) around a pipeline or sequence of pipelines cause the whole 
series to be treated as a simple command, which may in tum be a component of 

i..-- a pipeline, etc. It is also possible to separate pipelines with II Cl' && indicat· 
ing, as in the C language, that the second is to be executed only if the first fails 
or succeeds, respectively. (See Expressions,) 

Process ID Numbers 
When a process is run in background with & , the shell prints a line which looks 
like: 

1234 

indicating that the process which was started asynchronously was number 1234. 

Sratus Reporting 
This shell learns immediately whenever a process changes state. It nonnaiiy 
infoons you whenever a job becomes blocked so that no further progress is pos
sible, but only just before it prints a prompL This is done so that it does not oth
erwise disturb your work. 

To check on the status of a process, use the ps (process status) command. 

Substitutions 
We now describe the various transformations the shell performs on the input in 
the order in which they occur. 
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History substitutions 

History substitutions place words from previous command input as portions of 
new commands, making it easy to repeat commands, repeat arguments of a pre
vious command in the current command, or fix spelling mistakes in the previous 
command with liule typing and a high degree of confidence. 

History substibltions begin with the character ! and may begin anywhere in the 
input stream (with the proviso that they do not nest.) 

This ! may be preceded by a \ to tum off its special meaning; for convenience., 
a I is also passed lDlChanged when it is followed by a blank, tab, newline, = or 
(. 

Therefore, do not put a space after the ! and the command reference when you 
are invoking the shell's history mechanism. (History substitutions also occur 
when an input line begins with 1'. This special abbreviation will be described 
later.) 

An input line which invokes history substitution is echoed on the tenninal 
before it is executed, as it would look if typed out in full. 

The shell's history list, which may be seen by typing the history command, con
tains all commands input from the tenninal which consist of one or more words. 
History substitutions reintroduce sequences of words from these saved com
mands into the input stream. The history variable controls the size of lhe input 
stream. The previous command is always retained, regardless of its value. 
Commands are numbered sequentially from I. 

Consider the following output from the history command: 

9 write michael 
10 ex write.c 
ll cat oldwrite.c 
12 diff •write.c 

The commands are shown with their event numbers. It is not usually necessary 
to use event numbers, but the current event number can be made part of the 
prompt by placing an ! in the prompt string. This is done by SETting Prompt= I 
and the pumpt character of your choice. 
For example, if the current event is number 13, we can call up the command 
recorded as event 11 in several ways: !·2 [i.e., 13-2]; by the first letter of one of 
its command words, such as !creferring to the "c" in cat; or !wri for event 9, or 
by a string contained in a word in the command as in !?mic? also referring to 
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SEE ALSO 

BUGS 

NOTE 

ed(l), makekey(l), stty(l). 

If output is piped to moj{ and the encryption key is not given on the com
mand line, crypt can leave terminal modes in a strange state (see stty (I)). 
If two or more files encrypted with the same key are concatenated and an 
attempt is made to decrypt the result, only the contents of the first of the 
original files will be decrypted correctly. 

This utility is not provided with international distribution. 
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NAME 
csh- a shell (command interpreter) with C·like syntax 

SYNOPSIS 
csh [--cefinstvVxXJ {arg ... ] 

DESCRIPTION 
Csh is a command language interpreter incorporating a history mechanism (see 
History Substitutions) and a C-like syntax. 

An instance of csh begins by executing commands from the file ".cshrc" in the 
horM directory of the invoker. If this is a login shell, then it also executes com
mands from the file ".login" there. It is typical fer users on CRTs to put the 
command stty crt in their ".login" file, and to also invoke tset(l) there. 

In the normal case, the shell will then begin reading commands from the termi
nal, prompting with"%". Processing of arguments and the use of the shell to 
process files containing command scriptS will be descnbed later. 

The shell then repeatedly performs the following actions: a line of command 
input is read and broken into words. This sequence of words is placed on the 
command history list and then parsed. Finally each command in the cwrent 
line is executed 

When a login shell terminates. it executes commands from the file ".logout" in 
the user's home directory. 

Lexical Structure 
The shell splits input lines into words at blanks and tabs with lhe following 
exceptions. The characters&, I,;,<,>,(.), fonn separate words. If doubled in 
&&, II,<< or>>, these pairs form single words. These parser metacharacters 
may be made part of other words, or their special meaning may be prevented, 
by preceding them with a backslash (\). A newline preceded by a \ is 
equivalent to a blank. It is usually necessary to use the backslash to escape the 
parser metacharacters when you want to use them literally mther than as meta
characters. 

Strings enclosed in matched pairs of quotation marlcs, either single or double 
quotation marks, ' , ' or " , fonn parts of a word Metacharacters in these 
strings, including blanks and tabs, do not fonn separate words. Such quotations 
have semantics to be described subsequently. 

Within pairs of single or double quotation marks, a newline (carriage return) 
preceded by a \gives a true newline character. This is used to set up a file of 
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event 9. 

These fonns, without further modification, simply reintroduce the words of the 
specified events, each separated by a single blank. As a special case ! ! refers to 
the previous command; thus!! alone is essentially a redo. 

Words are selected from a command event and acted upon according to the fol
lowing fonnula: 

event:position:action 

The evelll is the command you wish to retrieve. As mentioned above, it may be 
summoned up by event number and in several other ways. All that the event 
notation does is to tell the shell which command you have in mind. 

Position picks out the words from the command event on which you want the 
action to take place. The position notation can do anything from altering the 
command completely to making some very minor substitution, depending on 
which words from the command event you specify with the position notation. 

To select words from a command event, follow the event specification with a : 
and a designator (by position) for the desired words. 

;-- The words of a command event are picked out by lheir position in lhe input 
line. Positions are numbered from 0, the first word (usually command) being 
position 0, the second word having position I, and so forth. If you designate a 
word from lhe command event by stating its position, means you want to 
include it in your revised command. All the words that you want to include in a 
revised command must be designated by position notation in order to be 
included. 

The basic position designators are: 

0 first (command) word 
n n lh argument 
t first argument, i.e., 1 
$ last argument 
% matches the word of an ?s? search which immediately precedes it; 

used to strip one word out of a command event for use in another 
command. Example: !?four?:%:p prints four. 

x-y range of words (e.g., 1·3 means Hfrom position I to position 3"). 
-y abbreviates "0-y 
* stands for Ht -$",or indicates position I if only one word in event. 
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x• abbreviates "x-$" where 
x is a position number. 

x- like ".r"'" but omitting last word"$" 

The : separating the event specification from the word designator can be omit
ted if the argument seleciOI'begins with a i, $, •,- or%. 

Modifiers, each preceded by a : , may be used to act on the designated words in 
the specified command event. The following modifiers are defined: 

h Remove a trailing pathname component, leaving the head. 
r Remove a trailing ".xxxn component, leaving the root name. 
e Remove all but the extension ".xxx" part. This does not work 

in conjunction with the history command. 
s/old/new/ Substitute new for old 
t Remove all leading pathname components, leaving the tail. 
& Repeat the previous substitution. 
g Apply the change globally, prefixing the above. e.g., "g&", 
p Print the new command but do not execute it 
q Quote the substituted words, preventing further substitutions. 
x Like q, but break into words at blanks, tabs and newlines. 

Unless preceded by a "g", the modification is applied only to the first modifiable 
word. With substitutions it is an error for no word to be applicable. 

The left hand side of substitutions are not regular expressions in the sense of the 
editors, but rather strings. Any character may be used as the delimiter in place 
of /; a \ quotes the delimiter into the l and r strings. The character & in the 
right hand side is replaced by the text from the left. A\ quotes & also. A null 
l uses the previous string either from a l or from a contextual scan string s in 
!?s?. The trailing delimiter in the substitution may be omitted if (but only it) a 
newline follows immediately as may the trailing ? in a contextual scan. 
A history reference may be given without an event specification, e.g., !$. In 
this case the reference is to the previous command If a previous history refer
ence occurred on the same line, this form repeats the previous reference. Thus 
!?foo?t !$ gives the first and last arguments from the command matching 
?foo?. 

You can quickly make substitutions to the previous command line by using the 
t character as the first non-blank character of an input line. This is equivalent 
to ! :s t providing a convenient shorthand for substitutions on the text of the pre
vious line. Thus tlb tlib fixes the spelling of ~lib~ in the previous command. 
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Finally, a history substitution may be surrounded with ( and ) if necessary to 
insulate it from the characters which follow. Thus, after Is -ld ~paul we might 
do !{Da to do ls-ld "paula, while !Ia would look for a command starting Ia. 

Quotations with ' and " 

The quotation of strings by ' and " can be used to prevent all or some of the 
remaining substitutions which would otherwise take place if these characters 
were in~erpreted as "metacharacters" or "wild card matching characters". 
Strings enclosed in single quotes, ' are prevented any further inteipretation or 
expansion. Strings enclosed in " may still be variable and command expanded 
as descnbed below. 

In both cases the resulting text becomes (all or part of) a single word; only in 
one special case (see Command Substitution below) does a " quoted string yield 
parts of more than one word; ' quoted strings never do. 

Alias substitution 

The shell mainlains a list of aliases which can be established, displayed and 
modified by the alias and unalias commands, After a command line is 
scanned, it is parsed into distinct commands and the first word of each com
mand, left-to-right, is checked to see if it has an alias. If it does, then the text 
which is the alias for that command is reread with the history mechanism avail
able as though that command were the previous input line. The resulting words 
replace the command and argument list. If no reference is made to the history 
list, then the argument list is left unchanged. 

Thus if the alias for ls is Is -1 the command Is /usr would map to Is-Vusr, the 
argument list here being undisturbed. Similarly if the alias for lookup was grep 
!i /etc/passwd, then lookup bill would map to grep biD /etclpasswd. 

If an alias is found, the wont transformation of the input text is perl'ormed and 
the aliasing process begins again on the refonned input line. Looping is 
prevented if the first word of the new text is the same as the old by Bagging it to 
prevent further aliasing. Olher loops are detected and cause an error. 

Note that the mechanism allows aliases to introduce parser metasyntax. Thus 
we can alias print 'pr \!• I lpr' to make a command which prs its arguments 
to the line printer. 
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Variable substitution 

The shell maintains a set of variables, each of which has as value a list of zero 
or more words. Some of these variables are set by the shell or referred to by it. 
Foe instance, the argv variable is an image of the shell's argument list, and 
words of this variable's value are referred to in special ways. 

The values of variables may be displayed and changed by using the set and 
unset commands. Of the variab1es referred to by the shell a number are toggles; 
the shell does not care what their value is, only whether they are set or not For 
instance., the verbose variable is a toggle which causes command input to be 
echoed. The setting of this variable results from the -v command line option. 

Other operations treat variables numerically. The @ command permits 
numeric calculations to be perfonned and lhe result assigned to a variable. 
Variable values are, however, always represented as (zero or more) strings. For 
the purposes of numeric operations., the null string is considered to be zero, and 
the second and subsequent words of multi word values are ignored. 

After the input line is aliased and parsed, and before each command is exe
cuted, variable substitution is performed keyed by $ characters. This expansion 
can be prevented by preceding the $ with a\ except within double quotes(") 
where it always occurs, and within single quotes (') where it never occurs. 
Strings quoted by • are interpreted later (see Command substitution below) so 
$ substitution does not occur there until later, if at all A $ is passed 
unchanged if followed by a blank, tab, or end-of-line. 

Input/outpUt redirections are recognized before variable expansion, and are 
variable expanded separately. Otherwise, the command name and entire argu
ment list are expanded together. It is thus possible for the first (command) word 
to Ibis point to generate more than one word. the first of which becomes the 
command name, and the rest of which become arguments. 

Unless enclosed in double quotes or given the :q modifier, the results of vari
able substitution may eventually be command and filename substituted. Within 
double quotes, a variable whose value consists of multiple words expands to a 
(portion of) a single word, with the words of the variables value separated by 
blanks. When the :q modifier is applied to a substitution, the variable will 
expand to multiple words with each word separated by a blank and quoted to 
prevent later command or filename substitution. 
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Metasequences for variable substitution 

The following metasequences are provided for inttoducing variable values into 
the shell input. Except as noted, it is an error to reference a variable which is 
not set 

$name 
${name) 

Are replaced by the words of the value of variable name, each separated 
by a blank. Braces insulate flllfiV from following characters which would 
otherwise be part of it Shell variables have names consisting of up to 20 
letters and digits starting wiUt a letter. The underscore character is con
sidered a letter. 

If name is not a shell variable, but is set in the environment, then that 
value is returned (but : modifiers and the other forms given below are not 
available in this case). 

$name[selector) 
${name[selector]} 

May be used to select only some of the words from the value of name. 
The selector is subjected to $ substitution and may consist of a single 
number or two numbers separated by a -. The first word of a variables 
value is numbered "1 H. If the first number of a range is omitted it defaults 
to "1 ". If the last member of a range is omitted it defaults to "$#name". 
The selector • selects all words. It is not an error for a range to be empty 
if the second argument is omitted or in range. 

$#name 
${#name} 

$0 

Gives the number of words in the variable. This is useful for later use in a 
"[selector]". 

Substitutes the name of the file from which command input is being read. 
An error occurs if the name is not known. 

$number 
${number) 

Equivalent to ~$argv[number] ". 

$• 
Equivalent to "$argv[ * ]". 
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The modifiers ":h", ":t", ":r", ":q" and ":x" may be applied to the substitutions 
above as may ":gh", ":gt" and ":gr". If braces { } appear in the command 
fonn, then the modifiers must appear within the braces. The currem implemen- --
tation allows only one : modifier on each $ expansion. 

The following substitutions may not be modified with : modifiers. 

$?name 
$[?name} 

Substitutes the string "1" if name is set, "0" if it is not. 

$?0 
Substitutes "l" if the current input filename is known, "0" if it is not. 

$$ 
Substitute the (decimal) process nwnber of the (parent) shell. 

Command aod filename substitution 

The remaining substitutions, command and filename substitution, are applied 
selectively 1o the arguments of builtin commands. This means that portions of 
expressions which are not evaluated are not subjected to these expansions. For 
commands which are not internal to the shell, the command name is substituted 
separately from the argument list. This occurs very late, after input-output 
redirection is performed, and in a child of the main shell. 

Command substitution 

Command substitution is indicated by a command enclosed in ' . The output 
from such a command is nonnally broken into separate words 8t blanks, tabs 
and newlines, with null words being discarded, this text then replacing the ori
ginal string. Within double quotes (H), only newlines force new words; blanks 
and tabs are preserved. 

In any case, the single final newline does not force a new word. Note that it is 
thus possible for a command substitution to yield only part of a word, even if 
the command outputs a complete line. 

Filename substitution 

If a word contains any of the characters * , '1 , [ or { or begins with the charac
ter -, then that word is a candidate for filename substitution, also known as 
"globbing". This word is then regarded as a pattern, and replaced with an 
alphabetically sorted list of file names which match the pattern. In a list of 
words specifying filename substitution it is an error for no pattern to match an 
existing file name, but it is not required for each pattern to match. Only the 
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metacharacters * , '! and [ imply pattern matching, the characters - and { being 
more akin to abbreviations. 

In matching filenames, the character • at the beginning of a filename or immedi
ately following a /, as well as the character I must be matched explicitly. The 
character • matches any string of characters, including the null string. The 
character '"! matches any single character. The sequence [ ... ] matches any one 
of the characters enclosed. Within [ ... ], a pair of characters separated by -
matches any character lexically between the two. 

The character - at the beginning of a filename is used to refer to home direc· 
toties. Standing alone, i.e., - it expands to the invokers home directory as 
reflected in the value of the variable home, When followed by a name consist
ing of letters, digits and - characters, the shell searches for a user with that 
name and substitutes their home directory; thus ·ken might expand to /usr/ken 
and Ken/chmach to /usrfken/chmach. If the chamcter - is followed by a char
acter other than a letter or I or appears not at the beginning of a word, it is left 
undisturbed. 

The metanotation a(b,c,d}e is a shorthand for abeaceade. Left to right order is 
preserved, with results of matches being sorted separately at a low level to 
preserve this order. This construct may be nested. Thus -sonrce/sll{oldls,ls}.c 
expands to /usr/source/slloldls.c /usr/sourc=e/slJls.c whether or not these files 
exist without any chance of eaor if the home directory for source is 
/usr/source. Similarly .J{memo,•box} might expand to .Jmemo .Jbox 
.Jmbox. (Note that "memo" was not sorted with the results of matching 
~•box".) As a special case(,} and(} are passed undisturbed. 

Input/output 

The standard input and standard output of a command may be redirected with 
the following syntax: 

< ...... 
Open file ntJml! (which is first variable. command and filename expanded) 
as the standard input. 

<<word 
Read the shell input up to a line which is identical to word. Word is not 
subjected to variable, filename or command substitution, and each input 
line is compared to word befcre any substitutions are done on this input 
line. Unless a quoting\, ", ' or ' appears in word, variable and command 
substitution is perfonned on the intervening lines, allowing \ to quote $, \ 
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and '. Commands which are substi.ruted have all blanks, tabs, and new
lines preserved, except for the final newline which is dropped. 1be resul
tant text is placed in an anonymous temporary file which is given to the 
command as standard input 

>name 
>!name 
>&name 
>&!name 

The file 110me is ll'led as standard output. If the file does not exist then it is 
created; if the file exists, it is truncated, its previous contents being lost. 

If the variable noclobber is set, then the file must not exist or be a charac
ter special file (e.g., a terminal or fdevfnull) or an error results. This helps 
prevent accidental destruction of files. In this case the I forms can be used 
and suppress this check. 

The forms involving &, route the diagnostic output into the specified file 
as well as the standard ouq>ut. Name is expanded in the same way as < 
input filenames are. 

»name 
>>&name 
>>!name 
>>&!name 

Uses file name as standard output like > but places output at the end of the 
file. If the variable noclobber is set, then it is an error for the file not to 
exist unless one of the ! forms is given. Otherwise similar to >. 

A command receives the environment in which the shell was invoked as 
modified by the input-ootput parameters and the presence of the command in a 
pipeline. Thus. unlike some previous shells, commands run from a file of shell 
commands have no access to the text of the commands by default; rather they 
receive the original standard input of the shell. The << mechanism should be 
used to present inline data. This permits shell command scripts to function as 
components of pipelines and allows the shell to block read its input. 

Diagnostic output may be directed through a pipe with the standard output. 
Simplyusetbefonn l&.ratherthanjust I. 
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Expressions 

A number of the builtin commands (to be described subsequently) take expres
sions, in which the operators are similar to those of C, with the same pre
cedence. These expressions appear in the@, exit, if, and while commands. 
The following operators are available: 

II && I t & = != =- !- <= >= < > << >> + - "' I % ! - ( ) 

Here the precedence increases to the right, =, !=, =-and !-; <o:, >=, < and 
>; << and>>; + and-; •, I and % being, in groups, at the same level. The 
=, !=, =- and !- operators compare their arguments as strings; all others 
operate on numbers. The operators =-- and 1- are like != and "'"' except that 
the right hand side is apaltern (containing, e.g., *s, ?sand instances of[ ... ]) 
against which the left hand operand is matched. This reduces the need for use 
of the switch statement in shell scripts when all that is really needed is pattern 
matching. 

Strings which begin with "0" are considered octal numbers. Null or missing 
arguments are considered "0". The result of all expressions are strings, which 
represent decimal numbers. It is important to note that no two components of 
an expression can appear in lhe same word; except when adjacent to com
ponents of expressions which are syntactically significant to the parser (& I < 
> ( ) ) they should be surrounded by spaces. 

Also available in expressions as primitive operands are command executions 
enclosed in { and l and file enquiries of the form -1 name where I is one of: 

r read access 
w write access 
x execute access 
e existence 
o ownership 
z zero size 
f plain file 
d directory 

The specified name is command and filename expanded and then tested to see if 
it has the specified relationship to the real user. If the file does not exist or is 
inaccessible, then all enquiries return false, i.e., "0". Command executions 
succeed, returning true, i.e., "I", if the command exits with status 0, otherwise 
they fail, returning false, i.e., "0". If more detailed status information is 
required, then the command should be executed outside of an expression and 
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The shell contains a number of commands which can be used to regulate the 
flow of control in command files (shell scripts) and (in limited but useful ways) 
from terminal input. These commands all operate by forcing the shell to reread 
or skip in its input and, due to the implementation, restrict the placement of 
some of the commands. 

Theforeach, switch, and while statements, as well as the if-then-else form of 
the if statement require that the major keywords appear in a single simple com
mand on an input line as shown below. 

If the shell's input is not seekable, the shell buffers up input whenever a loop is 
being read and performs seeks in this internal buffer to accomplish the reread
ing implied by the loop. (To the extent that this allows, backward go to s will 
succeed on non-seekable inputs.) 

Builtin Commands 
Builtin commands are executed within the shell. If a builtin command occurs 
as any component of a pipeline except the last, then it is executed in a subshell. 

alias 
alias name 
alias name wordlist 

The first form prints all aliases. The second form prints the alias for name. 
The final form assigns the specified wordlist as the alias of name; wordlist 
is command and filename substituted. Name is not allowed to be alias or 
unalias. 

break 
Causes execution to resume after the end of the nearest enclosingforeach 
or wiUle. The remaining commands on the current line are executed. 
Multi-level breaks are thus possible by writing them all on one line. 

breaksw 
Causes a break from a switch, resuming after the endsw. 

case label: 
A label in a switch statement as discussed below. ,. 

<dname 
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chdir 
chd.irname 

Change the shells working directory to directory name. If no argument is 
given, then change to the home directory of the user. 

If name is not found as a subdirectory of the current directory (and does 
not begin with /, J or .J), then each component of the variable cdpath is 
checked to see if it has a subdirectory name. Finally, if all else fails but 
name is a shell variable whose value begins with/, then this is tried to see 
if it is a directory. 

continue 
Continue execution of the nearest enclosing while or foreach. The rest of 
the commands on the current line are executed. 

defauh: 
Labels the default case in a switch statement. The default should come 
after all case labels. 

echo wordlist 
echo -n wordlist 

The specified words are written to the shells standard output, separated by 
spaces, and terminated with a newline unless the-n option is specified 

·~· end 
endif ··-See the description of the foreach, if, switch, and while statements below. 

exec command 
The specified command is executed in place of the current shell. 

exit 
exit(expr) 

The shell exits either with the value of the status variable (first form) or 
with the value of the specified expr (second fonn). 

foreach name (wordlist) 

end 
The variable name is successively set to each member of wordlist and the 
sequence of commands between this command and the matching end are 
executed. (Bothforeach and end must appear alone on separate lines.) 

September 24, 1987 Page 14 



CSH(l) (UniSoft) CSH(l) 

The builtin command continue may be used to continue the loop prema
turely and the builtin command break to tenninate it prematurely. When 
this command is read from the tenninal, the loop is read up oru::e prompt
ing with ? before any statements in the loop are executed. If you make a 
mistake typing in a loop at the terminal, you can rub it ouL 

glob wordlist 
Like echo but no \ escapes are recognized and words are delimited by null 
Characters in the outpuL Useful for programs which wish to use the shell 
to filename expand a list of words. 

gotowonl 
The specified word is filename and command expanded to yield a string of 
the form "label". The shell rewinds its input as much as possible and 
searches for a line of the form "label:" possibly preceded by blanks or 
tabs. Execution continues after the specified line. 

bistory 
Displays the history event list. 

;r ( exp.-) conmwul 
If the specified expression evaluates true, then the single command wilh 
arguments is executed. Command must be a simple command, not a pipe
iDe. a command list, or a parenthesized command lisL In the interactive 

shell, the if statement can accept only one simple command after the expr 
and on the same line as the expr . Variable substiwtion on command hap
pens early, at the same time it does for the rest of the if command. 
Input/output redirection occurs even if expr is false, when command is 
oot executed (this is a bug). 

if(expr) then 

else if (expr2) then 

else 

endif 
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If the specified expr is true, then the commands to the first else are exe· 
cuted; else if expr2 is true, then the commands to the second else are exe
cuted, etc. Any nwnber of else-if pairs are possible; only one endif is 
needed. The else part is likewise optional. (The words else and endif 
must appear at the beginning of input lines; the if must appear alone on its 
input line or after an else.) 
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killpid 
kill-sig pid ... 

logio 

Sends eilber the TERM (terminate) signal or specified signal to the 
specified processes. Signals are either given by number or names (as in 
/usrlinclude/signal.h, stripped of the prefix SIG). There is no default, say
ing "kill" does not send a signal to the current process. If the signal being 
sent is TERM (terminate) or HUP (hangup), then the job or process will be 
sent aCONT (continue) signal as welL 

Tenninate a login shell, replacing it with an instance of /bin/login. This is 
one way to log off, included for compatibility with sh (1). 

logout 
Terminate a login shell. Especially useful if ignoreeof is set. 

newgrp 

nice 

changes the group identification of its caller resulting in the access pennis
sions being calculated with respect to the new group ID. 

nice +number 
nice command 
nice +number command 

1be first form sets the nice for this shell to 4. The second fonn sets the 
nice to the given number. The final two fonns run command at priority 4 
and number respectively. The super-user may specify negative niceness 
by using nice -number .... Command is always executed in a sub-shell, 
and the restrictions place on commands in simple if statements apply. 

nohup 
nob up command 

1be first fonn can be used in shell scripts to cause hangups to be ignored 
for the remainder of the script. The second form causes the specified com
mand to be run with hangups ignored All processes detached with & are 
effectively nohup ed. 

onintr 
onintr -
onintr label 

Control the action of the shell on interrupts. The first fonn restores the 
default action of the shell on interrupts which is to terminate shell scripts 
or to return to the tenninal command input level. The second fonn onintr 
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- causes all interrupts to be ignored. The final fonn causes the shell to 
execute a goto label when an interrupt is received or a child process ter· 
minates because it was intettupted. 

In any case, if the shell is running detached and interrupts are being 
ignored, all fonns of onintr have no meaning and interrupts continue to be 
ignored by the shell and all invoked commands. 

rehash 
Causes the internal hash table of the contents of lhe directories in the path 
variable to be recomputed. ntis is needed if new commands are added to 
directories in the path while you are logged in. This should only be neces
sary if you add commands to one of your own directories, or if a systems 
programmer changes the contents of one of the system direc10ries. 

repeat count command 

set 

The specified command which is subject to the same restrictions as the 
command in lhe one line if statement above, is executed count times. I/0 
redirections occur exactly once, even if count is 0. 

set name 
set name=word 
set name[index]=word 
set name:(wordlist) 

The first form of the command shows the value of all shell variables. 
Variables which have other than a single woni as value print as a 
parenthesized word lisl The second fonn sets name to the null string. 
The third form sets name to the single word. The fourth fonn sets the 
indexth component of name to word; this component must already exist. 
1be final form sets name to the list of words in wordlist. In all cases the 
value is command and filename expanded. 

1bese arguments may be repeated to set multiple values in a single set 
command. Note, however, that variable expansion happens for all argu
ments before any setting occurs. 

setenv name value 
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Sets the value of environment variable name to be value, a single string. 
1be variable PATH is automatically imported to and exported from the csh 
variable path; there is no need to use setenv for these. 
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shift 
shift variable 

The members of argv are shifted to the left, discarding argv[l]. It is an 
error for argv not to be set or to have less than one word as value. The 
second form perfonns the same function on the specified variable. 

source name 
The shell reads commands from name. Source commands may be nested; 
if they are nested too deeply, the shell may run out of file descriptors. An 
error in a source at any level terminates all nested source commands. 
Input dwing source commands is never placed on the history list 

switch (string) 
case strl: 

breaksw 

default: 

breaksw .. -
time 

Each case label is successively matched against the specified string which 
is first command and filename expanded. The file metacharacters * , '! and 
[ ••. ] may be used in the case labels, which are variable expanded. If none 
of the labels match before a ~default~ label is found, then the execution 
begins after the default label. Each case label and the default label must 
appear at the beginning of a line. The command breaksw causes execu
tion to continue after the endsw. Otherwise control may fall through case 
labels and default labels as in C. If no label matches and there is no 
default, execution continues after the endsw. 

time command 
With no argument, a summary of time used by this shell and its children is 
printed. If arguments are given, the specified simple command is timed 
and a time summary as described under the time variable is printed. If 
necessary, an extra shell is created to print the time statistic when the com
mand completes. 

umask 
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umask value 
The file creation mask is displayed (first fonn) or set to the specified value 
(second fonn), The mask is given in octal. Common values for the mask 
are 002 giving all access to the group and read and exccure access to oth· 
ers or 022 giving all access except no write access for users in the group 
or others. 

unalias patlem 
All aliases whose names match the specified pattern are discarded. Thus 
all aliases are removed by unalias•. It is not an error for nothing to be 
unaliased . ...... 
Use of the internal hash table to speed location of executed programs is 
disabled. 

unsetpauem 

wait 

All variables whose names match the specified pattern are removed. Thus 
all variables are removed by unset•; this has noticeably distasteful side
effects. It is not an error for nothing to be unset. 

All background jobs are waited for. If the shell is interactive, then an 
interrupt can disrupt the wait, at which time the shell prints names and job 
numbers of all jobs known to be outstanding. 

whDe (expr) 

end 

@ 

While lhe specified expression evaluates non-zero, the commands between 
the while and the matching end are evaluated Break and continue may 
be used to lenninate or continue the loop prematurely. (The while and 
end must appear alone on their input lines.) Prompting occurs here the 
first time through the loop as for the foreach statement if the input is a ter
minaL 

@ name ~ ex}X' 
@ name[index] = expr 
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The first form prints the values of all the shell variables. The second form 
sets the specified name to the value of expr. If the expression contains < , 
>, & or I , then at least this part of the expression must be placed within ( 
). The third form assigns the value of expr to lhe indexlh argument of 
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name. Both tu:m1i! and its index th component must already exist. 

1be operators *=,+=,etc., are available as in C. The space separating the 
name from the assignment operator is optional. Spaces are, however, 
mandatory in separating components of expr which would otherwise be 
single words. 

Special postfix ++ and - operators increment and decrement name 
respectively, i.e.,@ i++. 

Pre-defined and Environment Variables 
The following variables have special meaning to the shell. Of these, argv, 
home, path, prompt, shell and status are always set by the shell. Except for 
status, this setting occms only at initialization; these variables will not then be 
modified unless this is done explicidy by the user. 

This shell copies the environment variable USER into the variable user, TERM 
into term, and HOME into home, and copies these back into the envirorunent 
whenever the normal shell variables are reset The environment variable PATH 
is likewise handled; it is not necessary to worry about its setting other than in 
the file ".cshrcH as inferior csh processes will import the definition of path from 
the environment, and re-export it if yoo then change it 

cdpatb 

..... 

history 

home 

Set to the arguments to the shell, it is from this variable that posi
tional parameters are substituted, i.e., "$1" is replaced by 
"$argv[tr' etc. 

Gives a list of alternate directories searehed to find subdirectories 
in chdir commands. 

Set when the -x command line option is given. Causes each com
mand and its arguments to be echoed just before it is executed. 
For non-builtin commands all expansions occur before echoing. 
Builtin commands are echoed before command and filename sub
stitution, since these substitutions are then done selectively. 

Can be given a numeric value to control the size of the history list. 
Any command which has been referenced in this many events will 
not be discarded. Too large values of history may run the shell 
out of memory. The last executed command is always saved on 
the history list. 

The home directory of the invoker, initialized from the environ
ment. The filename expansion of '""" refers to this variable. 
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ignoreeol If set the shell ignores end-of.file from input devices which are 
terminals. This prevents shells from accidentally being killed by 
control-Ds. 

mail The files where the shell checks for mail. This is done after each 
command completion which will result in a prompt, if a specified 
interval has elapsed. The shell says "You have new mail." if the 
file exists with an access time not greater than its modify time. 

If the first word of the value of mail is numeric, it specifies a dif
ferent mail checking interval, in seconds, than the default, which 
is 10 minutes. 

If multiple mail files are specified, then the shell says ''New mail 
in name when there is mail in the file name, 

noelobber As described in the section on lnpuJ!output, restrictions are placed 
on output redirection to insure that files are not accidentally des
troyed, and that » redirectioos refer to existing files. 

noglob If set, filename expansion is inhibited. This is most useful in shell 
scripts which are not dealing with filenames, or after a list of 
filenames has been obtained and further expansions are not desir
able. 

nonomatch If set, it is not an error for a filename expansion to not match any 
existing files; rather the primitive pattern is returned. It is still an 
error for the primitive pattern to be malformed, i.e., "echo [" still 
gives an error. 

path 

prompt 
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Each word of the path variable specifies a directory in which com
mands are to be sought for execution. A null word specifies the 
cwrent directory. If there is no path variable, then only full path 
names will execute. Tile usual search path is .,!bin and /usr/bin, 
but this may vary from system to system. For the super-user the 
default search path is /etc, /bin and /usr/bin. A shell which is 
given neither the -c nor the -t option will nonnally hash the con
tents of the directories in the path variable after reading ".cshrc", 
and each time the path variable is reset. If new commands are 
added to these directories while the shell is active, it may be 
necessary to give the rehash or the commands may not be found 

The string which is printed before each command is read from an 
interactive tenninal input If a ! appears in the string, it will be 
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shell 

status 

time 

verbose 
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replaced by the current event number unless a preceding \ is 
given. Default is%, or# for the super-user. 

The file in which the shell resides. This is used in forking shells to 
inteJpret files which have execute bits set, but which are not exe
cutable by the system. (See the description of Non-builtin Com
mand Execution below.) Initialized to the (system-dependent) 
home of the shell. 

The status returned by the last command, If it terminated abnor
mally, then 0200 is added to the status. Builtin commands which 
fail return exit status H l \ all other builtin commands set status 
"0". 

Controls automatic timing of commands. If set. then any com
mand which takes more than this many cpu seconds will cause a 
line giving user, system, and real times and a utilization percen
tage which is the ratio of user plus system times to real time to be 
printed when it terminates. 

Set by the -v command line option, causes the won:ls of each 
command to be printed after history substitution. 

Non-builtin Command Execution 
When a command to be executed is foWld not to be a builtin command, the 
shell attempts to execute the command via exec (2). Each word in the variable 
path names a directory from which the shell will attempt to execute the com
mand. Hit is given neither a--< nor a-t option, the shell will hash the names in 
these directories into an internal table so that it will only try an exec in a direc
tory if there is a possibility that the command resides there. This greatly speeds 
command location when a large number of directories are JRSent in the search 
path. If this mechanism has been turned off (via unhash), or if the shell was 
given a --«: or -t argument, and in any case for each directory component of 
path which does not begin with a/, the shell concatenates with the given com
mand name to form a path name of a file which it then attempts to execute. 

Parenthesized commands are always executed in a subsbell. Thus (cd ; pwd) ; 
pwd prints the home directory; leaving you where you were (printing this after 
the home directory), while cd ; pwd leaves you in the home directory. 
Parenthesized commands are most often used to prevent chdir from affecting 
the current shell. 
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If the file has execute permissions but is not an executable binary to the system, 
then it is asswned to be a file containing shell commands an a new shell is 
spawned to read it. 
If there is an alias for shell, then the words of the alias will be prepended to the 
argwnent list to form the shell command. The first word of the alias should be 
the full path name of the shell (e.g., H$shein. Note that this is a special, late 
occurring, case of alias substitution. and only allows words to be prepended to 
the argument Jist without modification. 

Argument List Processing 
If argument 0 to the shell is -, then this is a login shell. The ftag arguments are 
interpreted as follows: 

-e Commands are read from the (single) following argument which must be 
present. Any remaining argwnents are placed in argv. 

--e The shell exits if any invoked command terminates abnormally or yields a 
non-zero exit status. 

-f The shell will start faster, because it will neithec search for nor execute 
commands from the file ".cshrc" in the invokers home directory. 

-i The shell is interactive and prompts for its lop-level input, even if it 
appears to not be a tenninaL Shells are interactive without this option if 
their inputs and outputs are terminals. 

-n Commands are parsed. but oot executed. This may aid in syntactic check
ing of shell scriplS. 

-s Command input is taken from the standan1 inpuL 

-t A single line of input is read and executed. A \ may be used to escape the 
newline at the end of this line and continue onto another line. 

-v Causes the verbose variable to be set. with the effect that command input 
is echoed after history substitution. 

-x Causes the echo variable to be set, so that commands are echoed immedi-
ately before execution. 

- V Causes the veTbose variable to be set even before ".cshrc" is executed. 

-X lsto-xas-Visto-v. 

After processing of flag arguments, if arguments remain but none of the -c, -i, 
-s, or -t options was given, the first argument is taken as the name of a file of 
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commands to be executed. The shell opens this file, and saves its name for pos
sible resubstitution by ~$0". Remaining arguments initialize the variable argv. 

Signal Handling 
The shell normally ignores quit signals. Processes rwming in background (by 
& ) are immune to signals generated from the keyboard, including hangups. 
Other signals have the values which the shell inherited from its parent. The 
shells handling of interrupts and terminate signals in shell scriptS can be con
trolled by onintr. Login shells catch the terminate signal; otherwise this signal 
is passed on to children from the state in the shell's parent. In no case are inter
rupts allowed when a login shell is reading the file ".logout". 

EXAMPLI! 

"" creates a new shell which will accept shell commands with Berkeley exten-
sions. 

FILES 
"/.cshrc 
"/login 
-/.logout 
/Nn/sh 
/tmp/sh* 
/etc/passwd 

LIMIT A TI:ONS 

Read at begiMing of execution by each shell. 
Read by login shell, after" .cshrc" at login. 
Read by login shell, at logout. 
Standard shell, for shell scripts not starting with a #. 
Temporary file for<<. 
Source of home directories for "·name". 

Words can be no longer than 1024 characters. The system limits argument lists 
to 5120 characters. The nwnber of arguments to a command which involves 
filename expansion is limited to l/6th the number of characters allowed in an 
argument list. Command substitutions may substiwte no more characters than 
are allowed in an argument lisL To detect looping, the shell restricts the 
number of alias substitutions on a single line to 20. 

SEE ALSO 
sh(l), access(2), exec(2), fork(2), pipe(2), signal(2), umask(2), wait(2), 
a.out(4), environ(5) 
CSH in the User Guide. 

BUGS 
It suffices to place the sequence of commands in ()s to force it to a subshell, 
i.e.,"(a;b;c)". 
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Control over tty output after processes are started is primitive; perhaps this will 
inspire someone to work on a good virtual1enninal interface. In a virtual tenni
nal interface much more interesting things could be done with output control. 

Alias substitution is most often used to clumsily simulate shell procedures; shell 
procedures should be provided rather than aliases. 

When an attempt is made to redirect standard error messages during a source 
command (as in "source command >&filename)), the shell creates filename 
but sends both standard output and standard error to the terminal, not the file. 

Corrunands within loops, prompled for by ? , are not placed in the history list. 
Control structure should be parsed rather than being recognized as built-in com
mands. This would allow control commands to be placed anywhere, to be com
bined with I, and to be used with & and ; metasyntax. 

It should be possible to use the : modifiers on the output of command substitu
tions. All and more than one : modifier should be allowed on $ substitutions. 

Symbolic links confuse the shell. In particular, dirs and cd •• don't work prop
erly once you've crossed through a symbolic link. 

AUTHOR 
William Joy. 
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NAME 
csplit - context split 

SYNOPSIS 
'-~- cspllt [- sl [- k] [- f prefix] file argl [. , . argo] 

DESCRIPTION 
Csplit reads file and separates it into n + 1 s&tions, defined by the argu
ments argl •.. argn. By default the sections are placed in xxOO ... xxn 
(n may not be greater than 99). These sections get the following pi&es of 
file: 

00: From the start of file up to (but not including) the line refer
enced by argl. 

01: From the line referenced by argl up to the line referenced by 
argl. 

n+ 1: From the line referenced by argn to the end of file. 

If the file argument is a - then standard input is used. 

The options to csp/it are: 

-s Csp/it normally prints the character counts for each file 
created. If the - s option is present, csp/it suppresses the 
printing of all character counts. 

-k Csp/it normally removeS created files if an error occurs. If 
the - k option is present, cspllt leaves previously created 
files intact. 

-f prefix If the -f option is used, the created files are named 
prejix"OO ... prefixn. The default is xxOO , , , xxn. 

The arguments (arg 1 , • , argn) to csplit can be a combination of the fol
lowing: 

I rexp/ A file is to be created for the section from the current line up 
to (but not including) the line containing the regular expres
sion rexp. The current line becomes the line containing rexp. 
This argument may be followed by an optional + or - some 
number of lines (e.g., /Page/-5). 

%rexp% This argument is the same as I rexp/, except that no file is 
created for the section. 

lnno A file is to be created from the current line up to (but not 
including) lnno. The current line becomes lnno. 

{num} Repeat argument. This argument may follow any of the 
above arguments. If it follows a rexp type argument, that 
argument is applied num more times. If it follows /nno, the 
file will be split every Jnno lines (num times) from that point. 

Enclose all rexp type arguments that contain blanks or other characters 
meaningful to the Shell in the appropriate quotes. Regular expressions may 
not contain embedded new-lines. Csp/it does not affect the original file; it 
is the users responsibility to remove it. 

EXAMPLE 
csplit - f cobol file '/procedure division/' /parS./ /par16./ 
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creates four files, "coboiOO .. , cobol03". After editing the split files, they 
can be recombined as follows: 

cat coboi0[0-3] >file 

Note that this example overwrites the original file. 

csplit -k file 100 {99) 

splits the file at every 100 lines, up to 10,000 lines. The - k option causes 
tbe created files to be retained if there are less than 10,000 lines; however, 
an error messase would still be printed. 

csplit -k prog.c '%main(%' 'f")/+1' {20) 

assuming that "frog.c' follows the normal C coding convention of ending 
routines with a at the beginning of the line, this example will create a file 
containing each separate C routine (u]) to 21) in "prog.c". 

SEE ALSO 
ed(l), sh(l), regexp(S). 

DIAGNOSTICS 
Self explanatory except for: 

arg - out of range 
which means that the given argument did not reference a line between the 
current position and the end of the file. 
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NAME 
ct - spawn getty to a remote terminal 

SYNOPSIS 
c1 [ -h 1 [ -v l [ -wn 1 [ -sspeed I telno ... 

DESCRIPTION 
C/ dials the phone number of a modem that is attached to a terminal, and 
spawns a getly process to that terminal. Te/no is a telephone number, with 
equal signs for secondary dial tones and minus signs for delays at appropri
ate places. If more than one telephone number is specified, ct will try each 
in succession until one answers; this is useful for specifying alternate dial
ing paths. 

C/ will try each line listed in the file /usr/llb/uucp/L-devices until it finds 
an available line with appropriate attributes or runs out of entries. If there 
are no free lines, ct will ask if it should wait for one, and if so, for how 
many minutes it should wait before it gives up. C/ will continue to try to 
open the dialers at one-minute intervals until the specified limit is 
exceeded. The dialogue may be overridden by specifying the -wn option, 
where n is the maximum number of minutes that ct is to wait for a line. 

Normally, ct will hang up the current line, so that that line can answer the 
incoming call. The - h option will prevent this action. If the - v option is 
used, ct will send a running narrative to the standard error output stream. 

The data rate may be set with the -s option, where speed is expressed in 
baud. The default rate is 300. 
After the user on the destination terminal logs out, ct prompts, Recon
nect? Ir the response begins with the letter n the line will be dropped; oth
erwise, getty will be started again and the login: prompt will be printed. 

Of course, the destination terminal must be attached to a modem tbat can 
answer the telephone. 

EXAMPLE 

FILES 

ct -wlS -s1200 644-1234 

dials from the terminal the given modem phone number (644-1234), 
spawning a login process at 1200 baud. If the dialer line is busy, ct will 
continue to try to open the dialer at one-minute intervals for a total of IS 
minutes (as set by the-w option). 

/usr/lib/ uucp/ L-devices 
I usr I adm/ ctlog 

SEE ALSO 
cu(IC), loginO), uucp(IC). 
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NAME 
ctags - maintain a tags file for a C program 

SYNOPSIS 
ctags [-a ] [ -u] [ -w] [ -x ] name •.• 

DESCRIPl10K 
Ctags makes a tags file for a (1) and vi (1) from the specified C, Fortran, and 
Pascal sources. 
A tagS file gives the locations of specified objects (in this case functions) in a 
group of files. Each line of the tags file contains the function name, the file in 
which it is defined, and a scanning pattern used to find the function definition. 
These are given in separate fields on the line, separated by blanks or tabs. 
Using the tags file, ex can quickly find these function definitions. 

Optioas 
The -a option causes the output to be appended to the tags file instead of 
rewriting it. 

The -u option causes the specified files to be updated in tags, that is, all refer
ences to them are deleted, and the new values are appended to the file. 
(Beware: this option is implemented in a way which is rnther slow; it is usually 
faster to simply rebuild the tags file.) 

The -w option suppresses warning diagnostics. 

If the -:x flag is given, ctags JX(lduces a list of function names, the line number 
and file name on which each is defined, as well as the text of that line and prints 
this oo the standard output. 

Files whose name ends in ~.en or ".h" are assumed to be C source files and are 
searched for C routine and macro definitions. 

The tag main is treated specially in C programs. The tag formed is created by 
prepending HM" to the name of the file, with a trailing ".cw removed. if any, and 
leading pathname components also removed. This makes use of crags practical 
in directories with more than one program. 

EXAMPU! 
ctagS •.c •.h 

puts the tags from all theft .c" and" .h" files into the tagsfile "tags". 

FlLllS 
tags output tags file 
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SEE ALSO 
ex(l), vi{l). 

BUGS 

(UniSoft) 

Not aD warning diagnostics are suppressed by -w. 

CTAGS(l) 

If ctags is interrupted while executing under the -u option. a tempcnry file 
namedOTAGS is left in the current directory. 

AUTHOR 
Ken Arnold 
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NAME 
ctrace - C program debugger 

SYNOPSIS 
ctrace (options] [file] 

DESCRIPTION 
Ctrace allows you to follow the execution of a C program, statement by 
statement. The effect is similar to exe-cuting a shell procedure with the - x 
option. Ctrace reads the C program in file (or from standard input if you 
do not specify file), inserts statements to print the text of each executable 
statement and the values of all variables referenced or modified, and writes 
the modified program to the standard output. You must put the output of 
ctrace into a temporary file because the cc(l) command does not allow the 
use of a pipe. You then compile and execute this file. 

As each statement in the program executes it will be listed at the terminal, 
followed by the name and value of any variables t~~tferenced or modified in 
the statement, followed by any output from the statement. Loops in the 
trace output are detected and tracing is stopped until the loop is exited or a 
different sequence of statements within the loop is executed. A warning 
message is printed every 1000 times through the loop to help you detect 
infinite loops. The trace output goes to the standard output so you can put 
it into a file for examination with an editor or the lifs(l) or taif(l) com
mands. 
The only options you will commonly use are: 

-f junctions Trace only these functions. 

-l' functions Trace all but these functions. 

You may want to add to the default formats for printing variables. Long 
and pointer variables are always printed as signed integers. Pointers to 
character arrays are also printed as strings if appropriate. Char, short, and 
int variables are also printed as signed integers and, if appropriate, as char
acters. Double variables are printed as lloating point numbers in scientific 
notation. You can request that variables be printed in additional formats, if 
appropriate, with these options: 

-o Octal 
- x Hexadecimal 
-u Unsigned 
- e Floating point 

These options are used only in special circumstances: 

-I n Check n consecutively executed statements for looping trace output, 
instead of the default of 20. Use 0 to get all the trace output from 
loops. 

- s Suppress redundant trace output from simple assignment state
ments and string copy function calls. This option can hide a bug 
caused by use of the = operator in place of the =- operator. 

-t n Trace n variables per statement instead of the default of 10 (the 
maximum number is 20). The Diagnostics section explains when to 
use this option. 
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-P Run the C preprocessor on the input before tracing it. You can 
also use the -D, -1, and -U cc(l) preprocessor options. 

These options are used to tailor the run-time trace package when the traced 
program will run in a non-UNIX system environment: 

-b Use only basic functions in the trace code, that is, those in 
ctype(JC), prii!(/OS), and string(JC). These are usually available 
even in cross-compilers for microprocessors. In particular, this 
option is needed when the traced program runs under an operating 
system that does not have ~ilma/(2), .Dfusi!(JS), longjmp(JC), or 
St't}mp(JC). 

-p ·~-·Change the trace print function from the default of 'printf(', For 
example, 'fprintf(stderr,' would send the trace to the standard error 
output. 

-r f Use file fin place of the rumime.c trace function package. This lets 
you change the entire print function, instead of just the name and 
leading arguments (see the - p option). 

EXAMPLE 
If the file Icc contains this C program: 

l #include <stdio.h> 
2 main() r count lines in input •t 
3 I 
4 
5 
6 
7 
8 
9 

10 
Ill 

int c, nl; 

nl = 0; 
while ((c- getcharOl !- EOF) 

if (c = '\n') 
++nl; 

printf("%d\n", nl); 

and you enter these commands and test data: 

cc lc.c 
a.out 
I 
(ctrl-d)' 

the program will be compiled and el(ecuted. The output of the program will 
be the number 2, which is not correct because there is only one line in the 
test data. The error in this program is common, but subtle. If you invoke 
ctrace with these commands: 

ctrace lc.c > temp.c 
cc temp.c 
a.out 

the output will be: 

2 mainO 
6 nl = 0; 
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/*ni==O•J 
7 while ((c- getcharO) !- EOF) 

The program is now waiting for input. If you enter the same test data as 
before, the output will be: 

/*c=-49or'1' 0
/ 

8 if (c- '\n'J 
I* c == 10 or '\n' *I 

9 ++nl; 
/*nl--1*/ 

7 while ((c = getcharO) != EOF) 
r c =- 10 or '\n' *I 

8 if (c = '\n') 
I" c == 10 or '\n' "I 

9 ++nl; 
/*ni==2*/ 

7 while ((c = getchar0) !- EOF) 

If you now enter an end of file character (ctrl-d) the final output will be: 

r c = = -1 •t 
10 printf("%d\n", nl); 

/*nl--2*/2 
return 

Note that the program output printed at the end of the trace line for the nl 
variable. Also note the return comment added by ,·trace at the end of the 
trace output. This shows the implicit return at the terminating brace in the 
function. 
The trace output shows that variable c is assigned the value 'I' in line 7, 
but in line 8 it has the value '\n'. Once your attention is drawn to this If 
statement, you will probably realize that you used the assignment operator 
(-) in place of the equal operator ( = =). You can easily miss this error 
during code reading. 

EXECUTION-TIME TRACE CONTROL 

Page 3 

The default operation for ctrace is to trace the entire program file, unless 
you use the - f or - v options to trace specific functions. This does not 
give you statement by statement control of the tracing, nor does it let you 
turn the tracing off and on when executing the traced program. 

You can do both of these by adding ctroJ!O and ctFonO function calls to 
your program to turn the tracing off and on, respectively, at execution time. 
Thus, you can code arbitrarily complex criteria for trace control with If 
statements, and you can even conditionally include this code because rtra,·e 
defines the CTRACE preprocessor variable. For example: 

#ifdef CTRACE 

#endif 

if (c == '!' && i > 1000) 
ctronO; 
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You can also call these functions from sdb(l) if you compile with the -a 
option. For example, to trace .all but lines 7 to 10 in the main function, 
enter: 

sdb a.out 
main:7b ctroffO 
main:llbctronO 

' 
You can also turn the trace off and on by setting static variable If ct to 0 
and I, respectively. This is useful if you are using a debugger thai Cinnot 
call these functions directly 

DIAGNOSTICS 
This section contains diagnostic messages from both ctrace and cr(l), since 
the traced code often gets some rr warning messages. You can get cc error 
messages in some rare cases, all of which can be avoided. 

Ctrace Diagnostics 
warning: some variables are not traced in this statemelll 

Only 10 variables are traced in a statement to prevent the C com
piler "out of tree space; simplify expression• error. Use the -t 
option to increase this number. 

wamilt!f: statement too long to trace 
This statement is over 400 characters long. Make sure that you are 
using tabs to indent your code, not spaces. 

cannot handle preprocessor code, use -P option 
This is usually caused by #ifdef/#endif preprocessor statemenrs in 
the middle of a C statement, or by a semicolon at the end of a 
#define preprocessor statement. 

'II ... else iF sequence too long 
Split the sequence by removing an else from the middle. 

possible $.VI/lOX error, lfY -P option 
Use the -P option to preprocess the ctrace input, along with any 
appropriate - D, -I, and - U preprocessor options. If you still get 
the error message, check the Warnings section below. 

Cc Diaposties 
warning: .float inK point 1101 imp/ememed 
wami11g: illegal combination oj"poi111er and i/1/eger 
waminK: staTememnot rearhed 
warning: sizeofretums 0 

Ignore these messaaes. 

compiler takes size ojfunctiOII 
See the ctrace "possible syntax error" message above. 

yacc slack. owrjlow 
See the ctrace "'if ... else ir sequence too long" message above. 

om qf"tree space; simplifY expression 

July 15, 1985 

Use the -t option to reduce the number of traced variables per 
statement from the default of 10. Ignore the "etrace: too many 
variables to trace" warnings you will now get. 
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redec/aration of signal 
Either correct this declaration of signa/(2), or remove it and 
#include <signal.h>. 

WARNINGS 

BUGS 

FILES 

You will get a flrace syntax error if you omit the semicolon at the end of 
the last element declaration in a structure or union, just before the right 
brace (}). This is optional in some C compilers. 

Defining a function with the same name as a system function may cause a 
synta:K error if the number of arguments is changed. Just use a different 
name. 
Ctrace assumes that BAD MAG is a preprocessor macro, and that EOF and 
NULL are #defined constants. Declaring any of these to be variables, e.g., 
"int EOF:", will cause a synta:K error. 

Ctrace does not know about the components of aggregates like structures, 
unions, and arrays. It cannot choose a format to print all the components 
of an aggregate when an assignment is made to the entire aggregate. Ctrace 
may choose to print the address of an aggregate or use the wrong format 
(e.g., %e for a structure with two integer members) when printing the value 
of an aggregate. 

Pointer values are always treated as pointers to character strings. 

The loop trace output elimination is done separately for each file or a 
multi-file program. This can result in functions called from a loop still 
beina traced, or the elimination of trace output from one function in a file 
until another in the same file is called. 

runtime.c run-time trace package 

SEE ALSO 
signal(2), ctype(JC), ffiush(JS), longjmp(JC). printf(JS), setjmp(JC), 
strina(JC). 
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NAME 
cu - call another UNIX system 

SYNOPSIS 
cu [-sspced] [-lline] 1-h] [-tl 1-dl [-ml [-o] [-e] 1-nl 
Ieino I systemname \ dlr 

DESCRIPTION 
Cu calls up another UNIX system, a terminal, or ~ssibly a non-UNIX sys
tem. It manages an interactive conversation with possible transfers of 
ASCII files. 
cu accepts the following options and arguments. 

-sspeed 
Specifies the transmission speed (110, ISO, 300, 600, 1200, 4800, 
9600); 300 is the default value. Most modems are either 300 or 
1200 baud. Directly connected lines may be set to a speed higher 
than 1200 baud. 

-lline Specifies a device name to use as the communication line. This can 
be used to override searching for the first available line having the 
right speed. When the -I option is used without the -s option, the 
speed of a line is taken from the file /usr/llb/uucp/L-devices. 
When the -1 and -s options are used simultaneously, cu will 
search the L-devices file to check if the requested speed for the 
requested line is available. If so, the connection will be made at the 
requested speed; otherwise an error message will be printed and the 
call will not be made. The specified device is generally a directly 
connected asynchronous line (e.g., /dev/ttyab), in this case a 
phone number is not required but the string dir may be use to 
specify a null acu. If the specified device is associated with an auto 
dialer, a phone number must be provided. -· 

-I 

-d -· 
-o 

-m 
-n 

telno 

Emulates local echo, supporting calls to other computer systems 
which expect terminals to be set to half-duplex mode. 

Used when dialing an ASCII terminal which has been set to auto 
answer. Appropriate mapping of carriage-return to carriage-return
line-feed pairs is set. 

Causes diagnostic traces to be printed. 

Designates that even parity is to be generated for data sent to the 
remote. 

Designates that odd parity is to be generated for data sent to the 
remote. 

Designates a direct line which has modem control. 

Will request the phone number to be dialed from the user rather 
than taking it from the command line. 

When using an automatic dialer the argument is the telephone 
number with equal signs for secondary dial tone or minus signs for 
delays, at appropriate places. 

systemname 
A uucp system name may be used rather than a phone number; in 
this case, cu will obtain an appropriate direct line or phone number 
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from /usr/lib/uucp/L.sys (the appropriate baud rate is also read 
along with phone numbers). Cu will try each phone number or 
direct line for systemname in the L.sys file until a connection is 
made or all the entries are tried. 

dlr Using dir insures that cu will use the line specified by the -1 
option. 

After making the connection, cu runs as two processes: the transmit process 
reads data from the standard input and, except for Jines beginning with - , 
passes it to the remote system; the receive process accepts data from the 
remote system and, except for Jines beginning with - , passes it to the stan
dard output. Normally, an automatic DC3/DCI protocol is used to control 
input from the remote so the buffer is not overrun. Lines beginning with • 
have special meanings. 

The transmit process interprets the following: 

terminate the conversation. 

-! escape to an interactive shell on the local system. 

-!cmd... run cmd on the local system (via sh -c). 

-scmd... run cmd locally and send its output to the remote sys-
tem. 

-%cd change the directory on the local system. NOTE: "!00 
will cause the command to be run by a sub-shell; prob
ably not what was intended. 

-%take };am (to] copy file from (on the remote system) to file to on the 
local system. If to is omitted, the };om argument is 
used in both places. 

-%put from I to 1 copy file j;om (on local system) to file 10 on remote 
system. If to is omitted, the from argument is used in 
both places. 

send the line • . . • to the remote system. 

-%break transmit a BREAK to the remote system. 

-"Aonostop toggles between DC3/DC1 input control protocol and 
no input control. This is useful in case the remote sys
tem is one which does not respond properly to the DC3 
and DCI characters. 

The receive process normally copies data from the remote system to its 
standard output. A line from the remote that begins with "> initiates an 
output diversion to a file. The complete sequence is: 

">[>]:}i/e 
zero or more lines to be written to file 
'> 

Data from the remote is diverted (or appended, if > > is used) to ji/e. 
The trailing"> terminates the diversion. 
The use of "%put requires suy(l) and rat{!) on the remote side. It also 
requires that the current erase and kill characters on the remote system be 
identical to the current ones on the local system. Backslashes are inserted 
at appropriate places. 
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The use of ~'lttake requires the existence of echo(l) and cat(l) on the 
remote system. Also, stty tabs mode should be set on the remote system 
if tabs are to be copied without expansion. 

When eu is used on system X to connect to system Y and subsequently 
used on system Y to eonnect to system Z, oommands on system Y ean be 
executed by using ~-. For example, uname can be executed on Z, X, and Y 
as follows: 

uname 
z 
~!uname 

X 
~~!uname 

y 
In general, • causes the command to be executed on the original machine, 
.. causes the command to be executed on the next machine in the chain. 

EXAMPLES 

FILES 

To dial a system whose number is 9 201 555 1212 using 1200 baud: 
cu -sl200 9=2015551212 

If the speed is not specified, 300 is the default value. 

To login to a system connected by a direct line: 
cu ·I /dev/ttyXX dir 

To dial a system with the specific line and a specific speed: 
cu -sl200 .J /dev/ttyXX dir 

To dial a system using a specific line: 
cu .J /dev/cuJXX 2015551212 

To use a system name: 
cu YYYZZ:Z 

I usr/lib/ uucp/ L.sys 
I usr/lib/ uucp/ L-devices 
I usr/ spool/ uucp/ LCK .. (tty-device) 
/dev/null 

SEE ALSO 
cat(i), ct(lC), echoO), sttyO), uname(l), uucp(lC). 

DIAGNOSTICS 

BUGS 

Exit code is zero for normal exit, non-zero (various values) otherwise. 

Cu buffers input internally. 
There is an artificial slowing of transmission by cu during the '%put opera
tion so that loss of data is unlikely. 

Any input character after an ~ will be preceded by (sysnamel (inserted by 
cu). 

- 3 -



CUT(l) CUT(I) 

NAME 
cut - cut out selected fields of each line of a file 

SYNOPSIS 
a.l -c:list [filel file2 ... ) 
a.t -flist (-dcharJ 1-sl [filet file2 .. .1 

DESCRIPTION 

HINTS 

Use cut to cut out columns from a table or fields from each line of a file; in 
data base parlance, it implements the projection of a relation. The fields as 
specified by list can be fixed length, i.e., character positions as on a 
punched card ( -e option) or the length can vary from line to line and be 
marked with a field delimiter character like tab ( -f option). Cut can be 
used as a filter; if no files are given, the standard input is used. 

The meanings of the options are: 

list A comma-separated list of integer field numbers (in increasing 
order), with optional - to indicate ranges as in the -o option of 
nroff/tro.fffor page ranges; e.g., 1,4,7; 1-3,8; -5,10 (short for 
1-5,10); or 3- (short for third through last field). 

-e.list The list following -c (no space) specifies character positions 
(e.g., -cl-72 would pass the first 72 characters of each line). 

-flist The list following -f is a list of fields assumed to be separated in 
the file by a delimiter character (see -d); e.g., -fl,7 copies the 
first and seventh field only. Lines with no field delimiters wiU be 
passed through intact (useful for table subheadings), unless-sis 
specified. 

-dchar The character following -d is the field delimiter (-f option 
only). Default is tab. Space or other characters with special 
meaning to the shell must be quoted. 

-s Suppresses lines with no delimiter characters in case of-f option. 
Unless specified, lines with no delimiters will be passed through 
untouched. 

Either the -cor -f option must be specified. 

Use grep(l) to make horizontal "cuts" (by context> through a file, or 
poste(l} to put files together column-wise (i.e., horizontally). To reorder 
columns in a table, use cut and paste. 

EXAMPLE 
cut -d: -n,s /etc/passwd 

mapping of user IDs to names. 

name='whoamilcut-n -d""' 
to set name to current login name. 

DIAGNOSTICS 
line too long 

A line can have no more than 1023 characters or fields. 

bad list/or elf option 
Missing -c or -f option or incorrectly specified liM. No error 
occurs if a line has fewer fields than the list calls for. 
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no fields 
The list is empty. 

SEE ALSO 
grep(l), paste(l). 
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NAME 
cw, checkcw- prepare constant-width text for troff 

SYNOPSIS 
~w 1-b.ll] 1-rxx] 1-fn] 1-tl l+tl [-d) [files) 

cbeckcw I -lxx I I- rxx] files 

DESCRIPTION 
Cw is a preprocessor for /rajf(l) input files that contain t xt to be typeset 
in the constant-width (CW) font. 

Text typeset with the CW font resembles the output of terminals and of line 
printers. This font is used to typeset examples of programs and of com
puter output in user manuals, programming texts, etc. (An ·earlier version 
of this font was used in typesetting The C Prol(ramminK LanKIIUKI' by B. W. 
Kernighan and D. M. Ritchie.) It has been designed to be quite distinctive 
(but not overly obtrusive) when used together with the Times Roman font. 

Because the CW font contains a "non-standard" set of characters and 
because text typeset with it requires different character and inter-word spac
ing than is used for "standard" fonts, documents that use the cw font 
must be preprocessed by cw. 

The cw font contains the 94 printing ASCII characters: 
abcdefghijklmnopqrstuvwxyz 
ABCDEFGHUKLMNOPQRSTUVWXYZ 
0123456789 
!$%&()"•+@ .,/:;- ?[]~ _--·< > !f#\ 

plus eight non-ASCII characters represented by four-character trojt{l) 
names On some ~;:ases attaching these names to "non-standard" graphics); 

Character 
"Cents" sign 

EBCDIC "not" sign 
Left arrow 

Right arrow 
Down arrow 

Vertical single quote 
Control-shift indicator 
Visible space indicator 

Hyphen 

Symbol 
¢ 

t 
D 

Tro.ttNomfl 
\ (ct 
\(no 
\(<
\(-> 
\(da 
\(fm 
\(dg 

''"' \(hy 

The hyphen is a synonym for the unadorned minus sign (-). Certain ver
sions of Cll' recognize two additional names: \(ua for an up arrow and \(lh 
for a diagonal left-up (home) arrow. 

Cw recognizes five request lines, as well as user-defined delimiters. The 
request lines look like /Fojf(l) macro requests, and are copied in their 
entirety by ,.w onto its output: thus, they can be defined by the us<'' as 
lro.tf(l) macros: in fact, the .cw and .CN macros should be so defined (see 
1/JNTS below). The five requests are: 

.CW Start of text to be set in the cw font; .cw causes a break; it can take 
precisely the same options, in precisely the same format, as are avail
able on the cw command line. 
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.CN End of text to be set in the cw font; .CN causes a break; it can take 
the same options as are available on the nr command line . 

• CD Change delimiters and/or settings of other options; takes the same 
options as are available on the nr command line . 

. CP argl argl arK] ... arKn 
All the arguments (which are delimited like lroff(l) macro argu
ments) are concatenated, with the odd-numbered arguments set in 
the cw font and the even-numbered ones in the prevailing font . 

. PC urgl argl arK] ... argn 
Same as .CP, except that the even-numbered arguments are set in 
the CW font and the odd-numbered ones in the prevailing font. 

The .cw and .CN requests are meant to bracket text (e.g., a program frag
ment) that is to be typeset in the CW font "as is." Normally, ,.,,.operates 
in the 1ransparen1 mode. In that mode, except for the .CD request and the 
nine special four-character names listed in the table above, every character 
between .CW and .CN request Jines stands for itself. In particular, '"''" 
arranges for periods (,) and apostrophes (') at the beginning of lines, and 
backslashes {\) everywhere to be "hidden" from tro.ff(I). The transparent 
mode can be turned off (see below), in which case normal troft{l) rules 
apply; in particular, lines that begin with • and ' are passed through 
untouched (except if they contain delimiters-see below). In either case, 
c11· hides the effect of the font changes generated by the .CW and .CN 
requests; c11· also defeats all ligatures (./i, .u; etc.) in the CW font. 

The only purpose of the .CD request is to allow the chansins of various 
options other than just at the be_ginnins of a document. 
The user can also define delimiters. The left and right delimiters perform 
the same function as the .CW /.CN requests; they are meant, however, to 
enclose CW "words" or "phrases" in runnins text (see example under 
BUGS below). Cw treats text between delimiters in the same manner as 
text enclosed by .CW /.CN pairs, except that, for aesthetic reasons, spaces 
and backspaces inside .cw /.CN pairs have the same width as other CW 
characters, while spaces and backspaces between delimiters are half as wide, 
so they have the same width as spaces in the prevailing text (but are not 
adjustable). Font changes due to delimiters are not hidden. 

Delimiters have no special meanin_g inside .CW I.CN pairs. 

The options are: 

-lxx The one- or two-character string xx becomes the left delimiter; if xx 
is omitted, the left delimiter becomes undefined, which it is initially. 

-ux Same for the right delimiter. The left and right delimiters may (but 
need not) be different. 

-fn The CW font is mounted in font position n; acceptable values for 11 
are I, 2, and 3 (default is 3, replacing the bold font). This option is 
only useful at the be_ginnins of a document. 

-1 Turn transparent mode o_u: 

+t Turn transparent mode 011 hhis is the initial default). 
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HINTS 

Pagel 

-· 
CW(I) 

Print current option settings on file descriptor 2 in the form of 
troJt(l) comment lines. This option is meant for debugging. 

Cw reads the standard input when no .files are specified (or when - is 
specified as the last araumertd, so it can be used as a filter. Typical usage 
is: 

cw .files I troll" ... 

Checkcw checks that left and right delimiters, as well as the .CW /.CN pairs, 
are properly balanced. It prints out all offending lines. 

Typical definitions of the .cw and .CN macros meant to be used with the 
mm(l) macro package: 

.deCW 

.DS I 

.ps 9 

.vs IO.Sp 

.ta 16m/Ju J2m/Ju 48m/Ju 64mt3u 80mt3u 96m/Ju 

.de CN 

.ta O.Si li l.Si 2i 2.Si Ji J.Si 4i 4.Si Si S.Si 6i ... 
••• . DE 

At the very least, the .CW macro should invoke the troJI'(l) no-fill (.nf) 
mode. 

When set in running text, the CW font is meant to be set in the same point 
size as the rest of the text. In displayed matter, on the other hand, it can 
often be profitably set one point smaller than the prevailing point size (the 
displayed definitions of .CW and .CN above are one point smaller than the 
running text on this page). The CW font is sized so that, when it is set in 
9-point, there are 12 characters per inch. 

Documents that contain cw text may also contain tables and/or equations. 
If this is the case, the order of preprocessing should be: cw, tbl, and eqn. 
Usually, the tables contained in such documents will not contain any CW 
text, although it is entirely possible to have elemems of the table set in the 
cw font; of course, care must be taken that tb!(l) format information not 
be modified by cw. Attempts to set equations in the cw font are not likely 
to be either pleasing or successful. 

In the cw font, overstriking is most easily accomplished with backspaces: 
letting ,_ represent a backspace, d-t yields d'. Because spaces (and, 
therefore backspaces) are half as wide between delimiters as inside 
.CW /.CN pairs (see above), two backspaces are required for each overstrike 
between delimiters. 
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EXAMPLE 

FILES 

cw text I tbl I troff -mm 

processes the text file "text", sends the output to tbl(l) and then sends the 
output for final formatting to lrJ.!!lOl and mm(ll. 

/usr/lib/font/ftCW CW font-width table 

SEE ALSO 
eqn(l), mmt(l), tbl(l), troff(l), mm(S), mv(S). 

WARNINGS 

BUGS 

If text preprocessed by cw is to make any sense, it must be set on a 
typesetter equipped with the cw font or on a STARE facility; on the latter, 
the CW font appears as bold, but with the proper CW spacing. 

Only a masochist would use periods (.), backslashes (\), or double quotes 
(")as delimiters, or as arguments to .CP and .PC. 
Certain cw characters don't concatenate gracefully with certain Times 
Roman characters, e.g., a cw ampersand (&) followed by a Times Roman 
comma(,); in such cases, judicious use of lrq/f{l) half- and quarter-spaces 
(\1 and\") is most salutary, e.g., one should use & \", (rather than just 
plain & ,) to obtain&, (assuming that is used for bOth delimiters). 
Using-cW' with uroJJ'is silly. -
The output of cw is hard to read. 
See also 81./(iS under rrqt!'O). 
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NAME 
cxref - generate C program cross-reference 

SYNOPSIS 
exref I options 1 files 

DESCRIPTION 

FILES 

Cxrfif analyzes a collection of C files and attempts to build a cross-reference 
table. Cxref utilizes a special version of cpp to include #defl.ne'd informa
tion in its symbol table. It produces a listing on standard output of all sym
bols (auto, static, and global) in each file separately, or with the -c option, 
in combination. Each symbol contains an asterisk (•) before the declaring 
reference. 

In addition to the - D, -I and - U options (which are identical to their 
interpretation by cc (1)), the following options are interpreted by cxref: 
-c Print a combined cross-reference of all input files. 

-w<num> 
Width option which formats output no wider than <num> 
(decimaJ) columns. This option will default to 80 if <num> is not 
specified or is less than 51. 

-o file Direct output to named file. 

- s Operate silently; does not print input file names. 

-I Format listing for 80-column width. 

/usr/lib/xcpp special version of C-preprocessor. 

SEE ALSO 
cc(l). 

DIAGNOSTICS 

BUGS 

Error messages are unusually cryptic, but usually mean that you can't com
pile these files, anyway. 

Cxrej considers a formal argument in a #define macro definition to be a 
declaration of that symbol. For example, a program that #includes ctype.h, 
will contain many declarations of the variable c. 
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NAME 
date - print and set the date 

SYNOPSIS 
date [ mmddhbmm[yy] ] [+format] 

DESCRIPTION 
If no argument is given, or if the argument begins with +, the current date and 
time are printed. Otherwise, the current dale is set. The first mm is the month 
number; dd is the day number in the mooth; hh is the hour number (24 hour 
system); the second mm is the minute number, yy is the last 2digits of the year 
number and is optional. (If a number of less than 70 is given for the year, the 
year that results is 1970.) For example: 

date 10080045 

sets the date to Oct 8, 12:45 AM. The current year is the default if no year is 
mentioned. 1be system opemtes in GMT. Date takes care of the conversion to 
and from local standard and daylight time. 

If the argument begins with +, the output of date is under the control of the 
user. The format for the output is similar to that of the first argument to 

,- prinif(3S). All oulpUt fields are of fixed size (zero padded if necessary). Each 
field descriptor is preceded by 9b and will be replaced in the output by its 
corresponding value. A single'% is encoded by%%. All other characters are 
copied to the OUipllt without change. The suing is always terminated with a 
new-line character. 

Field Descriptors: 
n insert a new-line character 
t insert a tab character 
m month of year- Olto 12 
d day of month- 01 to 31 
y last 2 digits of year- 00 to 99 
D date as mm/dd/yy 
H hour- 001023 
M minute - 00 to 59 
S second - 00 to 59 
T time as HH:MM:SS 
j day of year- 001 to 366 
w day of week- Sunday"" 0 

(' a abbreviated weekday - Sun to Sat 
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b abbreviated month - Jan to Dec 
r time in AMJPM nolation 

BXAMPLI! 
dale '+DATE: %m/%d/%y%nTIME: %1E%M:%S' 

generates as output: 
DA'IE: 08./t)l/76 
TIME: 14:45:05 

DIAGNOSTICS 

DATE(l) 

No permission if you are not the super-user and yon try to change the -. 
bad Ct.HWersioll if lhe date set is syntactically incorrect; 
bod format character if the field desc:t:iptm is not recognizable. 

SBBALSO 
-38). 

WAliNING 
It is a bad practice to change the date while the system is running multi-user. 
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NAME 
de - desk calculator 

SYNOPSIS 
de I file ) 

DESCRIPTION 
lk is an arbitrary precision arithmetic package. Ordinarily it operates on 
decimal integers, but one may specify an input base, output base, and a 
number of fractional digits to be maintained. The overaU structure of de is 
a stacking (reverse Polish) calculator. If an argument is given, input is 
taken from that file until its end, then from the standard input. The fol
lowing constructions are recognized: 
number 

The va1ue of the number is pushed on the stack. A number is an 
unbroken string of the digits 0-9. It may be preceded by an 
underscore (_) to input a negative number. Numbers may contain 
decimal points. 

+-!•%~ 

The top two values on the stack are added ( + ), subtracted (- ), 
multiplied (,),divided(/), remaindered (%),or exponentiated n. 
The two enlri~s are popped off the stack; the result is pushed on 
the stack in their place. Any fractional part of an exponent is 
ignored. 

The top of the stack is popped and stored into a register named x, 
where x may be any character. If lhe s is capitalized, xis treated as 
a stack and the value is pushed on it. 

lx The value in register x is pushed on the stack. The register x is not 
a1tered. All registers start with zero value. If the I is capitalized, 
register x is treated as a stack and its top value is popped onto the 
main stack. 

d The top value on the stack is duplicated. 

p The top value on the stack is printed. The top value remains 
unchanged. P interprets the top of the stack as an ASCII string, 
removes it, and prints it. 

f All values on the stack are printed. 

q exits the program. If executing a string, the recursion level is 
popped by two. If q is capitalized, the top value on the stack is 
popped and the string execution level is popped by that value. 
Alternately, control-d (EQF) will exit from de, 

x treats the top element of the stack as a character string and exe-
cutes it as a string of de commands. 

X replaces the number on the top of the stack with its scale factor. 

I ••• I puts the bracketed ASCII string onto the top of the stack. 

<x >x •x 
The top two elements of the stack are popped and compared. 
Register x is evaluated if they obey the stated relation. 

v replaces the top element on the stack by its square root. Any exist
ing fractional part of the argument is taken into account, but 
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ot~~rwise the scale factor is ignored. 

interprets the rest of the line as a UNIX System command. 

c All values on the stack are popped. 

The top value on the sta~;:k is popped and used as the number radix 
for further input. I pushes the input base on the top of the stack. 

o The top value on the stack is popped and used as the number radix 
for further output. 

o pushes the output base on the top of the stack. 

k the top of the stack is popped, and that value is used as a non
negative scale factor: the appropriate number of places are printed 
on output, and maintained during multiplication, division, and 
exponentiation. The interaction of scale factor, input base, and 
output base will be reasonable if all are changed together. 

<t The stack level is pushed onto the sta~;:k. 

Z replaces the number on the top of the stack with its length. 

'! A line of input is taken from the input source (usually the termi
nal) and executed. 

; : are used by be for array operations. 

EXAMPLE 

"' 24.2 56.2 + p 

adds the two numbers and prints the result (top value in the stack). 

Hal +dsa•plalO>y]sy 
OMI 
lyx 

prints the first ten values of n!. 

SEE ALSO 
bc(l), which is a preprocessor for de providing infix notation and a C-like 
syntax which implements functions and reasonable control structures for 
programs. 

DIAGNOSTICS 
x is unimplemented 

stack empty 

where xis an octal number. 

for not enough elements on the stack 
asked. 

to do what was 

Our of space when the free list is exhausted (too many digits). 
Out of headers for too many numbers being kept around. 

Out qf pushdown for too many items on the stack. 

Nesting Depth for too many levels of nested execution . 
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NAME 
dd - convert and copy a file 

SYNOPSIS 
dd [option-value] 

DESCRIPTION 
Dd copies the specified input file to the specified output with possible 
conversions. The standard input and output are used by default. The input 
and output block size may be specified to take advantage of raw physical 
1/0. 
option 
if= file 
of-Ji/e 
ibs"' n 
obs=n 
bs= 11 

cbs=n 
sklp-11 
seek= n 

count=n 
conv-ascll 

ebcdlc 
ibm 
lease 
ucase 
swab 
noerror 
sync 

multi=in 

••• in,out 

values 
input file name; standard input is default 
output file name; standard output is default 
input block size 11 bytes (default 512) 
output block size (default 512) 
set both input and output block size, superseding ibs and 
obs; also, if no conversion is specified, it is particularly 
efficient since no in-core copy need be done 
conversion buffer size 
skip n input blocks before starting copy 
seek n blocks from beginning of output file before copying; 
dd creates the specified output file <see crea/(2)), which 
insures the length of the file will be zero for regular files; 
seeking n blocks from the beginning of the output file will 
fill the skipped area with zeros (nulls). 
copy only n input blocks 
convert EBCDIC to ASCII 
convert ASCII to EBCDIC 
slightly different map of ASCII to EBCDIC 
map alphabetics to lower case 
map alphabetics to upper case 
swap every pair of bytes 
do not stop processing on an error 
pad every input block to ibs 
several comma-separated conversions 

input file is multi-volume 
output file is multi-volume 
both the input file and output file are multi-volume 

Where sizes are specified, a number of bytes is expected. A number may 
end with k, b, or w to specify multiplication by 1024, 512, or 2, respec
tively; a pair of numbers may be separated by x 10 indicate a product. 

Cbs is used only if ascii, ebcdic, or ibm conversion is specified. In the 
former case cbs characters are placed into the conversion buffer, converled 
10 ASCII, and trailing blanks trimmed and new-line added before sending 
the line to the output. In lhe latter two cases ASCII characters are read into 
the conversion buffer, converted to EBCDIC (or the IBM version of 
EBCDIC), and blanks added to make up an output block of size cbs. 

If multi-volume input(output) is specified, a prompt is given on end-of-file 
to allow another volume to be mounted. 

After completion, dd reports the number of whole and partial input and 
output blocks. 
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EXAMPLE 
dd if=/dev/rmt/Om of-x ibs=800 cbs-80 conv-ascii,lcase 

will read an EBCDIC tape blocked ten 80-byte EBCDIC card images per block 
into the ASCII file 'x'. 

Note the use of raw magtape. Dd is especially suited to 110 on the raw 
physical devices because it allows reading and writing in arbitrary block 
sizes. 

SEE ALSO 
cp(l). 

DIAGNOSTICS 

BUGS 

f+p blocks in(oul) numbers of full and partial blocks read(written) 

The ASCII/ EBCDIC conversion tables are taken from the 256-character 
standard in the CACM Nov, 1968. The ibm conversion, while less blessed 
as a standard, corresponds better to certain IBM print train conventions. 
There is no universal solution. 

New-lines are inserted only on conversion to ASCII; padding is done only 
on conversion to EBCDIC. These should be separate options . 
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NAME 
delta - make a delta (change) to an sees file 

SYNOPSIS 
delta [-rSID) 1-sl 1-nl [-glistl 1-m[mrlistll 1-tlcammentll 
(-p] files 

DESCRIPTION 

Page I 

Della is used to permanently inlroduce into the named sees file changes 
that were made to the file retrieved by 1;'1'10) (called the K-.lik, or gen
erated file). 

Deltu makes a delta to each named sees file. If a directory is named, della 
behaves as though each file in the directory were specified as a named file, 
except that non-sees files (last component of the path name does not 
begin with s.) and unreadable files are silently ignored. If a name of - is 
given, the standard input is read {see WARN/l'/G!>); each line of the stan
dard input is taken to be the name of an sees file to be processed. 

Dt'IW may issue prompts on the standard output depending upon certain 
keyletters specified and flags {see admin(l)) that may be present in the 
sees file (see-m and-y keyleUers below). 

Key letter arguments apply independently to each named file. 
-rSID Uniquely identifies which delta is to be made to the 

sees file. The use of this keyletter is necessary only 
if two or more outstanding gets for editing (get -e) 
on the same sees file were done by the same person 
(login name). The SID value specified with the -r 
keyletter can be either the SID specified on the Kf.'l 
command line or the SID to be made as reported by 
the Kf'l command (see Kf.'t0)). A diagnostic results if 
the specified SID is ambiguous, or, if necessary and 
omitted on the command line. 

-o 

-ali~/ 

-m(mrlisrl 

Suppresses the issue on the standard output of the 
created delta's SID, as well as the number of lines 
inserted, deleted and unchanged in the sees file. 

Specifies retention of the edited K·Jile (normally 
removed at completion of delta processing). 

Specifies a /is/ (see get( I) for the definition of /is!) of 
deltas whi~:h are to be iKtwml when the file is 
accessed at the change level (SID) created by this 
delta. 

If the sees file has the v flag set (see admin(l)) then 
a Modificalion Request (MR) number must be sup
plied as the reason for creating the new delta. 

If - m is not used and the standard input is a termi
nal, the prompt MRs? is issued on the standard out
put before the standard input is read; if the standard 
input is not a terminal, no prompt is issued. The 
MRs? prompt always precedes the comments? 
prompt (see -y keyletter). 
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MRs in a list are separated by blanks and/or tab char
acters. An unescaped new-line character terminates 
the MR list. 

Note that if the v flag has a value (see admin (1)), it 
is taken to be the name of a program (or shell pro
cedure) which will validate the correctness of the MR 
numbers. If a non-zero exit status is returned from 
MR number validation program, della terminates Ot is 
assumed that the MR numbers were not all valid). 

-ykommem] Arbitrary text used to describe the reason for making 
the delta. A null string is considered a valid commelll. 
If the comment includes spaces, you must enclose the 
entire string in double quotes. 

If - y is not specified and the standard input is a ter
minal, the prompt comments? is issued on the stan
dard output before the standard input is read; if the 
standard input is not a terminal, no prompt is issued. 
An unescaped new-line character terminates the com
ment text. 

-p Causes delta to print (on the standard output) the 
sees file differences before and after the delta is 
applied in a d{tl(l) format. 

EXAMPLE 

FILES 

% delta s.testl.c 
comments? second version 
1.2 
I inserted 
0 deleted 
12 unchanged 

does a delta on file "testl.c". 

All files of the form ?-file are explained in the sees 
gramminx Tools Guide. The naming convention for 
described there. 

section of the 
these files is 

Pro
also 

g-file 

p-file 

q-file 

x-file 

z-file 

d-file 

Existed before the execution of df!!ta; removed after com
pletion of df!!ta. 
Existed before the execution of delta; may exist after com
pletion of delta. 
Created during the execution of delta; removed after com
pletion of delta. 
Created during the execution of delta; renamed to sees file 
after completion of delta. 
Created during the execution of della; removed during the 
execution of delta. 
Created during the execution of delta; removed after com
pletion of delta. 
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/usr/bin/bdiff Program to compute di1ferences between the "gotten" file 
and the g~fi/e. 

WARNINGS 
Lines beginning with an SOH ASCII character (binary 001) cannot be placed 
in the sees file unless the SOH is escaped. This character has special 
meaning to sees (see sccs}ile(S)) and will cause an error. 

A get of many sees files, followed by a delta of those files, should be 
avoided when the get generates a large amount of data. Instead, multiple 
get/delw sequences should be used. 

If the standard input (-) is specified on the della command line, the - m 
(if necessary) and -y keyletters must also be present. Omission of these 
keyletters causes an error to occur. 

Comments are limited to text strings of at most 512 characters. 

SEE ALSO 
admin(i), bdiff(l), cdc(l), get(l), help(l), prs(l), rmdel(l), sccsfile(4). 
SCCS in the Programming Tools Guide. 

DIAONOSTICS 
Use help (I) for explanations. 
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NAME 
deroff - remove nroff/troff, tbl, and eqn constructs 

SYNOPSIS 
deroft 1-mxl [-wl [files I 

DESCRIPTION 
Dero.ffreads each of the files in sequence and removes aU troff(l) requests, 
macro cans, backslash constructs, eqn{l) constructs (between .EQ and .EN 
lines, and between delimiters), and tb/0) descriptions, perhaps replacing 
them with white space (blanks and blank lines), and writes the remainder 
of the file on the standard output. Dero.ff follows chains of included files 
<.so and .n:t.: rroff commands); if a file has already been included, a .so 
namins that file is ignored and a .ox naming that file terminates execution. 
If no input file is given, deroffreads the standard input. 

The -m option may be followed by an m, s, or I. The -mm option 
causes the macros be interpreted so that only running text is output (i.e., 
no text from macro lines.) The -ml option forces the -mm option and 
also causes deletion of lists associated with the mm macros. 

If the -w option is given, the output is a word list, one "word" per line, 
with all other characters deleted. Otherwise, the output follows the origi· 
nal, with the deletions mentioned above. In text, a "word" is any string 
that contains at least two letters and is composed of letters, digits, amper· 
sands (&), and apostrophes ('); in a macro call, however, a "word" is a 
string that begins with at least two letters and contains a total of at least 
three letters. Delimiters arc any characters other than letters, digits, apos· 
trophes, and ampersands. Trailing apostrophes and ampersands are 
removed from "words." 

EXAMPLE 
deroff textfile 

removes all nrojf, troff, and macro definitions from "textfi.le". 

SEE ALSO 

BUGS 

eqn(l), moff(l), tbl{l), troff(l). 

Deroff is not a complete troff interpreter, so it can be confused by subtle 
constructs. Most such errors result in too much rather than too litUe out· 
put. 
The -ml option does not handle nested lists correctly. 
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NAME 
diff- differential file comparator 

SYNOPSIS 
dirf [ -efbb ] filet file2 

DESCRIPTION 
Diff tells what lines must be changed in two files to bring them into agreement. 
Iffi.lel (file2) is-, the standard input is used. Ifftlel (jile2) is a directory, then 
a file in that directory with the namejile2 (filel) is used. The nonnal output 
contains lines of these forms: 

nl an3,n4 
nl,n2 d n3 
n1 ,n2 c n3 .n4 

These lines resemble ed commands to convert file I into file2. The numbers 
after the letters pertain to file2 , In fact, by exchanging a for d and reading 
backward one may ascertain equally how to convertfile2 inrofilel. As in ed, 
identical pairs. where n1 "' n2 or n3 "' n4 . are abbreviated as a single nmnber. 

Following each of these lines come all the lines that are affecled in the first file 
flagged by<, then all the lines that are affected in the second file flagged by>. 

The -b option causes trailing blanks (spaces and tabs) to be ignored and other 
strings of blanks to compare equal. 

The -e option produces a script of a, c, and d commands for the editor ed, 
which will recreate file2 from file! • The -r option produces a similar script, not 
useful with ed, in the opposite order. In connection with--e, the following sbell 
program may help maintain multiple versions of a file. Only an ancestral file 
($1) and a chain of version-to-version ed scripts ($2,$3, ... ) made by diff need be 
on hand. A "latest version" appears on the standard output 

(shift;cat$•;echo'l,$p')l ed-$1 

Except in rare cilcumstances. diff finds a smallest sufficient set of file differ. ..,. 
Option -b does a fast, half-hearted job. It works only when changed stretches 
are short and well separated, but does work on files of Wllimited length. 
Options -e and-fare unavailable with -b. 

l!XAMPLE 
,---. diff -e filet fi.le2 
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where "filel" and "file2" are two versions of the manual text for the cp com
mand, produces: 

35,4ld 
27o 
In the second form, one or more 

18,25<: 
existed; the mode of the source file 
is used otherwise. 

15c 
The mode and owner of 

10<: 
file ... directory 

7o 
filel file2 

1,3c 
.THCPl 
.SHNAME 

Following this., ed script would transfonn ''filel" into ''file2'' ,line for line and 
character for character. 

FILllS 
/tmp/d'/?'1'!? 
/Usr/lib/diffh for -b 

SEE ALSO 
cmp(I), comm(l), ed(I). 

DIAGNOSTICS 

Exit status is 0 fOt no differences, 1 for some differences, 2 for trouble. 

BUGS 
Editing scripts produced under the -e or -f option are naive about creating lines 
consisting of a single period(.). 
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If an unrecognized option is specified, diff ignores it and perfonns the default 
operation. 

Diff may not work if files contain a very long line, or if files are very long. 

WARNINGS 
Missing newline at end of file X 

Page3 

indicates that the last line of file X did not have a new-line. If the lines 
are different, they will be flagged and output; although lhe output will 
seem to indicate they are the same. 
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NAME 
diff3 - 3-way differential file comparison 

SYNOPSIS 
difl3 [ -ex3 I file! file2 fileJ 

DESCRIPTION 
Dij)3 compares three versions of a file, and publishes disagreeing ranges of 
text flagged with these codes: 

---- all three files differ 
==--1 

====2 

===--3 

jilel is different 

file] is different 

file3 is different 

The type of change suft'ered in converting a given range of a given file to 
some other is indicated in one of these ways: 

f: nl a Text is to be appended after line number nl in file f, 
wheref-1,2,or3. 

f: nl , nl c Text is to be changed in the range line n I to line nl. If 
nl- nl, the range may be abbreviated to nl. 

The originaJ contents of the range follows immediately after a c indication. 
When the contents of two files are identical, the contents of the lower
numbered file is suppressed. 

Under the -e option, dij)3 publishes a script for the editor ed that will 
incorporate into fi/el all changes between file] and file3, i.e., the changes 
that normally would be flagged===== and ==--3. Option -x (-3) 
produces a script to incorporate only changes flagged - - - = ( = = - - 3). 
The following command will apply the resulting script to file 1. 

(cat script; echo '1 ,Sp') I ed - file! 

EXAMPLE 
If file "fl" contains the following text: 

This is a file. 
This is the first of three files. 
This is not the last file. 

and file "f2" contains: 
This is a file. 
This is the second of three files. 
This is not the last file. 

and file "f3" contains: 

thon 

This is a file. 
This is the third of three files. 
This is the last file. 

dilfJ fl f2 f3 

will return 

1:2,3c 
This is the first of three files. 
This is not the last file . 
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FILES 

2:2,3c 
This is the second of three files. 
This is not the last file. 

3:2,3c 

/tmp/dJ• 

This is the third of three files. 
This is the last file 

I usr/lib/ diffJ prog 

SEE ALSO 

BUGS 

diff(l). 

Text lines that consist of a single. will defeat -e. 
Files longer than 64K bytes won't work. 
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NAME 
diffdir - diff directories 

SYNOPSIS 
diffdir [ -h ] [ -s ] dirl dir2 

DESCRIP110N 
Diffdir compares the differences of two directories recwsively by sorting the 
contents of the directories by name and then runs a diff on text files which are 
different Object files which differ and tiles which appear in only one directory 
are also listed. 

The -b option causes diffdir to paginate its output, and to summarize binary 
differences and files in only one place at the end of the diff. Each individual 
diff is nm through an appropriate pr. 

The -s option causes files which are the same: to be reported; normally they are 
omitted. 

EXAMPLE 
diffdir dirl dir2 

compares all the files in two directories and reports differences. by line number, 
for similar files. Unique files are simply listed. 

FlLllS 
/bin/cmp 

SBBALSO 
diff{l). 

BUGS 

compare two files 

Program should pass ftags through to diff. 

A1JfHOR. 
Bill Joy 
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NAME 
diffmk - mark differences between files 

SYNOPSIS 
dilfmk namel name2 name3 

DESCRIPTION 
Diffmk compares two versions of a file and creates a third file that includes 
"change mark" commands for nroff(i) or tro.ff(l). Name! and name} are 
the old and new versions of the file. Diffmk generates name], which con
tains the lines of name} plus inserted formatter "change mark" (.me} 
requests. When nameJ is formatted, changed or inserted text is shown by I 
at the right margin of each line. The position of deleted text is shown by a 
single •. 

If the characters I and • are inappropriate, a copy of diffmk can be edited to 
change them (diffmk is a shell procedure). 

If anyone is so inclined, diffmk can be used to produce listings of C (or 
other) programs with changes marked. 

EXAMPLE 
diffmk old.c new.c tmp; nroff macs tmp I pr 

produces a listing of two versions of a C program with changes marked. 
First the two versions are compared and a new file, "tmp", is created con
taining the change mark commands. The temporary file is then passed to 
nro.U(!) using the file "macs" which contains: 

.pi 1 

.II 77 

·"' ·" ·"' 
The .1/ request might specify a different line length, depending on the 
nature of the program being printed. The .eo and .nc requests are probably 
needed only for C programs. 

SEE ALSO 

BUGS 

diff(l), nrolf(l), troffO). 

Aesthetic considerations may dictate manual adjustment of some output. 
File differences involving only formatting requests may produce undesirable 
output, i.e., replacing .sp by .sp l will produce a "change mark" on the 
preceding or following line of output. 

- I -
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NAME 
dircmp - directory comparison 

SYNOPSIS 
dlremp [ -d I [ -s I [ -wn I dirl dir2 

DESCRIPTION 
Dlrcmp examines dlrl and dirl and generates various tabulated information 
about the contents of the directories. Listings of files that are unique to 
each directory arc generated for all the options. If no option is entered, a 
list is output indicating whether the filenames common to both directories 
have the same contents. 

-d Compare the contents of files with the same name in both directories 
and output a list tellins what must be changed in the two files to brins 
them into agreement. The list format is described in diff(l). 

-s Suppress messages about identical files. 

-w• 

EXAMPLE 

Change the width of the output line to n characters. The default width 
is 72. 

dircmp dl d2 

will show the differences between the directories dl and d:Z. 

SEE ALSO 
cmp(l), diff(l). 
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NAME 
dis - disassembler 

SYNOPSIS 
dis [-o] [-Vl [-Ll [-d sec] f-da sec] [-F function] -t sec] [-1 
string] files 

DESCRIPTION 
The dis command produces an assembly language lis · g of each of its 
object file arguments. The listing includes assembly ta; ~ments and the 
binary that produced those statements. 

The following options are interpreted by the dis sembler and may be 
specified in any order. 
-o Print numbers in octal. Default ish adecimal. 

- V Write the version number of th disassembler to standard 
error. 

- L Invoke a lookup of C source bels in the symbol table for 
subsequent printing. 

-d sec 

-dasec 

-t sec 
-I string 

Disassemble the named secf n as data, printing the offset of 
the data from the beginnin of the section. 

Disassemble the named 
address of the data. 

Disassemble the nam section as text. 

printing the actual 

Disassemble the libr file specified as string. For example, 
one would issue the command dis -I x -I z to disassemble 
llbx.a and llbz.a. lllibraries are assumed to be in /Hb. 

If the -d, -da, or -t optio s are specified, only those named sections 
from each user supplied ftlen e are disassembled. Otherwise, all sections 
containing text are disassem ed. 

If the - F option is specifi , only those named functions from each user 
supplied filename are disa em bled. 

osed in brackets at the beginning of a line, such 
as ).5), represents that C breakpointable line number starts with the fol
lowing instruction. A expression such as <40> in the operand field, fol
lowing a relative disp cement for control transfer instructions, is the com
puted address with' the section to which control will be transferred. A C 
function name will pear in the first column, followed by (). 

SEE ALSO 
as(l), cc(l), /d( • 

DIAGNOSTICS 
The self-expl atory diagnostics indicate errors in the command line or 
problems en untered with the specified files. 
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NAMB 
dis - disassembler 

SYNOPSIS 
dis (-d uc] [-da .r.ec] [-F jiulction] [-1 string] {-L] [-o] [-t sec] [-V] 

flUs 
DBSCIUP'l10N 

The dis command produces 111 assembly laDguaae listing of each of its object 
file arguments. The liscing includes assembly statements and the binary that ---The ronowma 11ag opdoN .., m- by the .....,embter .,. may be 
specifled in Ill)' c.der: 
_., 
-V 
-L 

-dsec 

...... ''" 

Print numbers in octal Defauk is hexadecimal 

Write the version number of the disassembler 10 standard error. 
Invoke a lookup of C source libels in the symbol table for subsc
quont prinllna. 
Disassemble the named section as data. printing the offset of the 
-from the beginning of the section. 
Disassemble the named section as data. printing the actual 

address of the data. 

Disassemble the named section as text. 
-1 string Disassemble the library file specified as string. For example, 

one would issue the command dis -1 x -1 z to disassemble Ubx.a 
and Ubz.a. All libraries are assumed to be in /lib. 

If the -d, -da, or -t ftag options are specified. only those named sections from 
each user-supplied filename are disassembled. Otherwise, all sections contain
ing text are disassembled. 

H the -F ftag opdon is specified, only those named functions from each 
user.supplied filename are disassembled. 

On OlllpUt. a number enclosed in brackets at the beginning of a line, such as (5], 
means that ells has reached the point in the assembly code where a C language 
line (numbered as stated) begins. If a bleakpoint is placed there using sdbladb, 
the debugger used will stop on a C line. An expression such as <40> in the 
operand field. following a rdative displacement for control. transfer instructions, 
is the computed addtess within the seaion to which control will be transfe:rrcd. 
A C function name will appear In Ohe tint column, followed by(). 

PILBS 
,-- lbin/dls 

SBB AUiO 
as(l), cc(l).ld(l), strlngs(l). 
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DIAGNOSTICS 
The self-u:planalmy diagnosdcs iDdicare erron in lhe command line or prob
lems encountered with the specified files. 

N<m!S 
The 68020 version of cUI will disassemble 68881 and 68851 insttuclions, 
whether cr not these are supported in the hardware. The 68000168010 vmion 
will not disassembllll 68881 or 68851 insttucdons or 68020 instnacdons not sup-
p<><10<ibylhe68010. . 
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NAME 
du - summarize disk usage 

SYNOPSIS 
do [ -ars ] [ names ] 

DESCRIPI'ION 
Du gives the number of blocks contained in all files and (recursively) direc
tories within each directory and file specified by the names argument The 
default system size for physical blocks is 512 bytes. The block count includes 
the indirect blocks of the file. If names is missing, • is used. 

The optional argument -s causes only the grand total (for each of the specified 
names) to be given. The optional argument-a causes an entry to be generated 
for each fi1e. Absence of either causes an entry to be generated for each direc
tory only. 

Du is normally silent about directories that cannot be read, files that cannot be 
opened, etc. The -r option will cause du to generate messages in such 
Dlstances. 

A file with two or more links is only counted once. 

EXAMPLE 
dudirl dir2 

produces a count of the number of blocks in each of the directories. In order to 
see how many blocks are in each file, the -a option must be used. 

BUGS 
If the -a option is not used, non-directories given as arguments are not listed. 
If there are too many distinct linked files, du will count the excess files more 
than ooce. 
Files with holes in them will get an incorrect block count. 

"""' l 
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NAMB 
damp - dump IClecced pans of an object file 

_,.,--. SYNOPSIS 

~ 
' 

-

...... rr-aJ 1-<J 1-n 1-..1 1-hl 1-11 1-o1 1-rJ 1--sJ HJ 1-z ..... n 
[[-d ,_,] [+d •limbe] I·• """"'] [·Pl H i.oda] [+I i.odal l·ul [·•1 
[-z 1112mt'JIIUI'Jber) [+a name]]jiles 

DESCRIPTION 
The damp command dumps selecled pull of each of its objoctjile lqlUDeDts. 

'Ibis command accepcs bolb object files and an:hives of object ftles, It 
pm:eases each file argument according ID one or more of lbe following ftag -= ... 
-t ... 
-o 
-h ... 
-r 
-1 

-t 
-z ..... 
.... 

Dump the archive beadel' of each member ol each archive file --Dumpoachfilehoodor. 
Dump the aicba1 symbob in the symbol table of a version 6.0 
archive. 

DumpoachoptioDalbeade<. 

Dumpsectionbeaden. 
Dump section contents • 
Dump relocation infonnadon. 

Dump line number inf'olmation. 
Dump symbol table entries. 

Dump line number entries for the named funcd.on. 

Dump the •trins oable. 
The following modiften are used in conjunction with the flag options listed 
above 10 modify their capabilities. 

--d number Dump the section number or range of sections starting at IIJlll'lber 
and ending either' at the lat section number 01' number specified by 
+d. 

+d tuunber Dump secci.ons in lhe range either beginning with first section or 
beginning with seaion specified by -d. 

-D name Dump information penaining only 10 the named entity, This 
modifier applies 10 -h, -s. ~, --1, and -L 

-p Suppress prindng of the headers. 

-t lndn: Dump only the indeJied symbol table entry. When the -t is used in 
COIVIli'ICtkll wilb +t. it specifies a range of symbol table entries. 

+t India Dump the symbol table entries in the range ending with the 
indexed entry. The range begins at the first symbol table entry or 
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-· -v 

at the entry specified by the -t flag oplion. 

UnderliDc lhe aame r:1 the file for emphasis. 

DUMP(!) 

Dump informadon in symbolic 1epteaentation rather than nll!lleric 
(e.g., C_STATIC instead of OX02). This modifier can be used 
with all !be above 11ag options """"" 111e -< and --<> ftaa options of 
dump. ----Dump line number entry or range of line numbers starting at 
......b<rfurlhenamod-

+Z ruunber Damp tine numbers starting at either function 1IDirW or number 
specified by -z, up to ltUiftber speciftod by +Z. 

Blanks separating a flag opdoD and its modifier IR optional. The comma 
separating the name from the number modifying the -z flag option may be 
replaced by a blank. 

The dump command attempCS to format the information it dumps in a meaning
ful way, printing certain information in character, hex, octal, or decimal 
representation, as appropriate. 

FILES 
IbiD/dump 

SEI! AUO 
as(l), dis(l), od(l), am(l), strinp(l), dumprs(IM), restore(lM), a.out(4), 
ar(4). _.. 
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ECHO (I) 

NAME 
echo - echo arsuments 

SYNOPSIS 
echo I arg I ... 

DESCRIPTION 

ECHO (I) 

Echo writes its arguments separated by blanks and terminated by a new-line 
on the standard output. It also understands C-like escape conventions; 
~ware of confticts with the shell's use of\: 

' \b backspace 
\c print line without new-line 
\f form-feed 
\n new-line 
\r carriage return 
\t tab 
\ v vertical tab 
\\ backslash 
\n the 8-bit character whose ASCII code is the 1-, 2- or 3-digit octal 

number n, which must start with a zero. 

Echo is useful for producing diagnostics in command files and for sending 
known data into a pipe. 

EXAMPLE 
echo curmudgeon 

simply responds 

curmudgeon 

on the standard output. 

SEE ALSO 
sh{l). 

- I -
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NAME 
ed, red - text editor 

SYNOPSIS 
ed [-] [-pstring] [-x] [file] 

red[-] [-pstring] [-x] [file] 

DESCRIPilON 
Ed is the standaid text editor. If the file argument is given, ed simulates an e 
command (see below) on the named file; that is to say, the file is read intoed's 
buff« so that it can be edited. The optional- suppresses the printing of charac
t:u counts by e, r, and w commands, of diagnostics from e and q commands, 
and of the ! prompt after a !shell command, The -p option allows the user to 
specify a prompt string. If -x is present, an X command is simulated first to 
handle an encrypred file. Ed operateS on a copy of the file it is editing; changes 
made to the copy have no effect on the file until a w (write) command is given. 
The copy of the text being edited resides in a temporary file called the buffer. 
There is only one buffer. 

Red is a restricted version of ed. It will only allow editing of files in the current 
directory. It prohibits executing shell commands via !shell command. 
Attempts to bypass these restrictions result in an error message (restricted 
shell). 

Both ed and red support thefspec(4) fonnatting capability. After including a 
format specification as the first line of file and invoking ed with your terminal 
in stty -tabs or stty tab3 mode (see stty(l), the specified tab stops will 
automatically be used when scanning file , For example, if the first line of a file 
contained: 

<:t5,10,15 s72:> 
tab stops would be set at columns 5, 10, and 15, and a maximum line length of 
72 would be imposed. NOTE: while inputting text, tab characters when typed 
are expanded to every eighth column as is the defaulL 

Commands to ed have a simple and regular structure: zero, one, or two 
addresses followed by a single-character command, possibly followed by 
panuneters to that command These addresses specify one or more lines in the 
buffer. Every command that requires addresses has defauk addresses, so that 
the addresses can very often be omitted. 

In general, only one command may appear on a line. Certain commands allow 
the input of text. This text is placed in the appropriate place in the buffer. 
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While ed is accepting text, it is said to be in inpw mode. In this mode, no com. 
mands are recognized; all input is merely collected. Input mode is left by typ
ing a period (.) alone at the beginning of a liile. 

Ed supports a limited fonn of regular expression notation; regular expressions 
are used in addresses to specify lines and in some conunands (e.g., s) to specify 
portions of a line that are to be substituted A regular expression (RE) specifies 
a set of character strings. A member of this set of strings is said to be matched 
by theRE. The REs allowed by ed are constructed as follows: 

The following one-character REs match a single character: 

1.1 An ordinary character (not one of those discussed in 1.2 below) is a one
character RE that matches itself. 

1.2 A backslash (\) followed by any special character is a one-character RE 
that matches the special clwacter itself. The special characters are: 

a. ., •, [, and \ (period, asterisk, left square bracket, and backslash, 
respectively), which are always special, except when they appear 
within square brackets ([];see 1.4 below). 

b. " (caret or circumftex), which is special at the beginning of an entire 
RE (see 3.1 and 3.2 below), or when it immediately follows the left of a 
pair of square brackets ([ ]) (see 1.4 below). 

c. $ (currency symbol), which is special at the end of an entire RE (see 
3.2 below). 

d. The character used to bound (i.e., delimit) an entire RE, which is spe
cial for that RE (for example, see how slash (/) is used in the g com
mand, below.) 

1.3 A period(.) is a one-character RE that matches any character except new
line. 

1.4 A non-empty string of characters enclosed in square brackets ([1) is a 
one-character RE that matches any one character in that string. If, how
ever, the first character of the string is a circumflex ( "), the one-character 
RE matches any character except new-line and the remaining characters in 
the string. The " has this special meaning only if it occurs first in the 
string. The minus (-) may be used to indicate a range of consecutive 
ASCD characters; for example, [G-9] is equivalent to [0123456789]. The 
- loses this special meaning if it occurs first (after an initial ", if any) or 
last in the string. The right square bracket (]) does not tenninate such a 
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string when it is the first characler within it (after an initial ", if any); e.g., 
[ )a-f] matches either a right square bracket (]) or one of the letters a 
through r inclusive. The four chaiacters listed in 1.2.a above stand for --
themselves within such a string of characters. 

The following rules may be used to construct REs from one-character REs: 

2.1 A one.charactet RE is a RE that matches whatever the t.ne-character RE 
matches. 

2.2 A one-character RE followed by an asterisk(*) is aRE that matches zero 
or more occurrences of the one-character RE. If there is any choice, the 
longest leftmost string that permits a match is chosen. 

2.3 A one-character RE followed by \{m\}, \{m,\}, or \{m.n\} is aRE that 
matches a range of occurrences of the one-character RE. The values of m 
and n must be non-negative integers less than 256; \(m\} matches exactly 
m occurrences; \{m,\} matches at least m occurrences; \{m,n\} matches 
any number of occurrences between m and n inclusive. Whenever a 
choice exists, the RE matches as many occurrences as possible. 

2.4 The concatenation of REs is a RE that matches the concatenation of the 
strings matched by each component of theRE. 

2.5 A RE enclosed between the character sequences \( and \) is a RE that 
matches whatever the wtadomed RE malehes. 

2.6 The expression \n matches the same string of characters as was matched 
by an expression enclosed between \(and \) earlier in the same RE. Here 
n is a digit the sub-expression specified is that beginning with the n-th 
occurrence of \( counting from the left. For example, the expression 
"\(.•\)\1$ ma1ehes a line consisting of two repeated appearances of the 
same string. 

Finally, an entire RE may be constrained to match only an initial segment or 
final segment of a line (or OOth). 

3.1 A circwnftex ("')at the beginning of an entire RE constrains that RE ro 
match an initial segment of a line. 

3.2 A currency symbol ($) at the end of an entire RE constrains that RE to 
match a final segment of a line. 

The construction "entire RE $ constrains the entire RE to match the entire line. 
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The null RE (e.g., If) is equivalent to the last RE encowllered. See also the last 
paragraph before FILES below. 

To understand addressing in ed it is necessaty to know thar. at any time there is 
a current line. Generally speaking, the current line is the last line affected by a 
command; the exact effect on the current line is discussed under the description 
of each command Addresses are constructed as follows: 

1. The character • addresses the current line. 

2. The character $ addresses the last line of the buffer. 

3. A decimal number n addresses the n-th line of the buffer. 

4. 'x addresses the line marked with the mark name character x, which must 
be a lower-case letter. Lines are marked with the k command described 
below. If xwas not used to mark aline, 'x addresses IineO. 

5. A RE enclosed by slashes (/) addresses the first line found by searching 
forward from the line following the current line toward the end of the 
buffer and stopping at the first line containing a string matching the RE. If 
necessary, the search wraps around to the beginning of the buffer and con
tinues up to and including the current line, so that the entire buffer is 
searched See also the last paragraph before FILES below. 

6. A RE enclosed in question marks (?) addresses the first line found by 
searching backward from the line preceding the current line toward the 
beginning of the buffer and stopping at the first line containing a string 
matching the RE. If necessary, the search wraps armmd to the end of the 
buffer and continues up to and including the current line. See also the last 
paragraph before FILES below. 

7. An address followed by a plus sign ( +) or a minus sign (-) followed by a 
decimal number specifies that address plus (respectively minus) the indi
cated number of lines. The plus sign may be omitted 

8. If an address begins with + or -, the addition or subtraction is taken with 
respect to the current line; e.g, -5 is understood to mean .-5. 

9. If an address ends with + or -, then 1 is added to or subtracted from the 
address, respectively. As a consequence of this rule and of rule 8 immedi
ately above, the address -refers to the line p-eceding the current line. (To 
maintain compatibility with earlier versions of the editor, the character " 
in addresses is entirely equivalent to-.) Moreover, trailing+ and- char
acters have a cumulative effect. so- refers to the cmrent line less 2. 
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10. For convenience, a comma (,) stands for the address pair 1,$, while a 
semicolon(;) stands for the pair.,$. 

Commands may require zero, one, or two addresses. Commands that require no 
addresses regard the presence of an address as an error. Commands that ~cept 
one or two addresses assume default addresses when an insufficient number of 
addresses is given; if mere addresses are given than such a command requires, 
the last one(s) are used 

Typically, addresses are separated from each other by a comma(,). They may 
also be separated by a semicolon(;). In the latter case, the cwrent line(.) is set 
to the first address, and only then is the second address calculated. This feature 
can be used to detennine the starting line for forward and backward searches 
(see rules 5. and 6. above). The second address of any two-address sequence 
must correspond to a line that follows, in the buffer, the line corresponding to 
the first address. 

In the following list of ed commands, the default addresses are shown in 
parentheses. The parentheses are not pmt of the address; they show that the 
given addresses are the default. 

It is generally illegal for more than one command to appear on a line. How
ever, any command (except e,f, r, or w) may be suffixed by I, nor p, in which 
case the current line is either listed, numbered or printed, respectively, as dis
cussed below under the I, n and p commands. 

(.)a 
<text> 

(.)< 
<text> 

The append command reads the given text and appends it after the 
addressed line; • is left at the last inserted line, or, if there were none, 
at the addressed line. Address 0 is legal for this command: it causes 
the ''appended" text to be placed at the beginning of the buffer. The 
maximum number of characters that may be entered from a tenninal 
is 256 per line (including the new-line character). 

The change command deletes the addressed lines, then acceptS input 
text that replaces these lines; • is left at the last line input, or, if there 
were none, at the first line that was not deleted 

(.,. )d The delete command deletes the addressed lines from the buffer. The 
line after the last line deleted becomes the current line; if the lines 
deleted were originally at the end of the buffer, the new last line 
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•file 

ED(!) 

becomes the cwrent line. 

The edit command causes the entire contents of the buffer to be 
deleted, and then the named file to be read in; • is set to the last line of 
the buffer. If no file name is given, the currently-remembered file 
name, if any, is used (see lhef command). The number of chamcters 
read is typed; file is remembered for possible use as a default file 
name in subsequent e, r, and w commands. If file is replaced by ! , 
the rest of the line is taken to be a shell (sh(I)) command whose out
put is to be read. Such a shell command is not remembered as the 
current file name. See also DJAGNOSIJCS below. 

Efile The Edit command is like e, except that the editor does oot check to 
see if any changes have been made to the buffer since the last w com
mand. 

fjile If file is given. the file-name command changes the currently
remembered file name to file; otherwise, it prints the cwrently
remembered file name. 

( 1,$ )g/REicommand list 
In the g lobal command, the first step is to mark every line that 
matches the given RE. Then, for every such line, the given command 
list is executed with • initially set to that line. A single command or 
the first of a list of commands appears on the same line as the global 
command. All lines of a multi-line list except the last line must be 
ended with a\; a, i, and c commands and associated input are pennit
ted. The . tenninating input mode may be omitted if it would be the 
last line of the command list. An empty command list is equivalent to 
the p command. The g, G, v, and V commands are not pennitted in 
the command list. See also BUGS and the last paragraph before FILES 
below. 

(1,$)G/RE/ 
In the interactive G lobal command, the first step is to mark every line 
that matches the given RE. Then, for every such line, that line is 
printed, • is changed to that line, and any one command (other than 
one of the a, c, i, g, G, v, and V commands) may be input and is exe
cuted. After the execution of that command, the next marked line is 
printed, and so on; a new-line acts as a null command; an & causes 
the re-execution of the most recent command executed within the 
current invocation of G. Note that the commands input as part of the 
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execution of the G command may address and affect any lines in the 
buffer. The G command can be terminated by an interrupt signal 
(ASCD DEL or BREAK). A command that causes an error tenninates 
thef G command 

h The help command gives a short error message lhat explains the rea
son for the most recent ? diagnostic. 

H The Help command causes ed to enter a mode in which error mes
sages are printed for all subsequent ? diagnostics. It will also explain 
the previous ? if there was one. The H command alternately turns 
this mode on and off; it is initially off. 

( .)i 
<text> 

The insert command inserts the given text before the addressed line; • 
is left at the last inserted line, or, if !here were none, at the addressed 
line. This command differs from the a command only in the place
ment of the input text. Address 0 is not legal for this command. The 
maximum number of characters that may be entered from a terminal 
is 256 per line (including the new-line character). 

(., .+1 )j The join command joins contiguous lines by removing the appropri
ate new-line characters. If exacdy one address is given, this com
mand does nothing. 

( • )kx The mark command marks the addressed line with name x, which 
must be a lower-case letter. The address 'x then addresses this line; , 
is unchanged. 

(.,.)1 The list command prints the addressed lines in an Wlambiguous way: 
a few non-printing characters (e.g., tab, backspace) are represented 
by (hopefully) mnemonic overstrikes. All other non-printing charac
ters are printed in octal, and long lines are folded. An l command 
may be appended to any other command other thane ,f, r, or w. 

(.,.)rna The move command repositions the addressed line(s) after the line 
addressed by a. Address 0 is legal for a and causes the addressed 
line(s) to be moved to the beginning of the file. It is an error if 
address a falls within the range of moved lines; • is left at the last line 
moved. 

( . , . )n The number command prints the addressed lines, preceding each line 
by its line number and a tab character; • is left at the last line printed. 
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The n command may be appended to any other command other than 
e,f,r,orw. 

( • , • )p The print command prints the addressed lines; • is left at the last line 
printed. The p command may be appended to any other command 
other than e, f, r, or w. For example, dp deletes the current line and 
prints the new current line. 

P The edilCI' will prompt with a • for all subsequent commands. The P 
command alternately turns this mode on and off; it is initially off. 

q The quit command causes ed to exit. No automatic write of a file is 
done (but seeD/AGNOSTICS below). 

Q The editor exits without checking if changes have been made in the 
buffer since the last w command. 

( $ )r file The r ead command reads in the given file after the addressed line. If 
no file name is given, the currently-remembered file name. if any, is 
used (see e and/ commands). The currently-remembered file name is 
not changed unless file is the very first file name mentioned since ed 
was invoked. Address 0 is legal for r and causes the file to be read at 
the beginning of the buffer. If the read is successful, the number of 
characters read is typed; • is set to the last line read in. If file is 
replaced by!, the rest of the line is taken to be a shell (sh(l)) com
mand whose output is 10 be reaci. For example, "$r !Is" appends 
current directory to the end of the file being edited. Such a shell com
mand is not remembered as the current file name. 

(.,.)siRE/replacement/ or 
(.,. )s!RE/replacement/g or 
(.,. )s/RE/replacement/n 

The substitute command searches each addressed line for an 
occurrence of the specified RE. In each line in which a match is 
foWJd, all (non-overlapped) matched strings are replaced by the 
replacement if the global replacement indicator g appeaiS after the 
command. If the global indicator does not appear, only the first 
OCCWTence of the matched string i~ replaced. If a number n appears 
after the command, only the nth occurrence of the matched string on 
each addressed line is replaced. It is an error for the substitution to 
fail on all addressed lines. Any character other than space or new
line may be used instead of I to delimit theRE and the replacement;. 
is left at the last line on which a substitution occurred. See also the 
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last pamgmph before FILES below. 

An ampersand ( & ) appearing in the replacement is replaced by the 
suing matching the RE on the current line. The special meaning of & 
in this context may be suppressed by preceding it by \. As a more 
general feature, the cbamcrers \n, where n is a digit. are replaced by 
the text matched by the n-th regular subexpression of the specified RE 
enclosed between \( and \). When nested parenthesized subexpres
sions are present, n is detennined by counting occwrences of\( start
ing from the left. When the character % is the only character in the 
replacement, the replacement used in the most recent substitute com
mand is used as the replacement in the current substitute command. 
The % loses its special meaning when it is in a replacement string of 
more than one character or is preceded by a \. 

A line may be split by substituting a new-line character into it. The 
new-line in the replacement must be escaped by preceding it by \. 
Such substitution cannot be done as part of a g or v command list. 

( • , • )ta This command acts just like the m command. except that a copy of 
the addressed lines is placed after address a (which may be 0); • is left 
at the last line of the copy. 

u 'The undo command nullifies the effect of the most recent command 
that modified anything in the buffer, namely the most recent a, c, d, 
g, i,j, m, r, s, t, v, G, or V command. 

( 1,$ )vi REI command list 
This command is the same as the global command g except that the 
command list is executed with • initially set to every line that does 11Qt 

match the RE. 

(1,$)V/RE/ 
This conunand is the same as the interactive global command G 
except that the lines that are marked during the first step are those that 
do 11Qt match the RE. 

(1 ,$)wjile 

Page9 

The write command writes the addressed lines into the named file. If 
the file does not exist, it is created with mode 666 (readable and writ
able by everyone), unless your umask setting (see sh(l)) dictates oth
erwise. The currently-remembered file name is 11Qt changed unless 
file is the very first file name mentioned since ed was invoked. If no 
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file name is given, the currently-remembered file name, if any, is used 
(see e and/ commands); • is unchanged. If the command is success. 
ful, the number of chamcters written is typed Hfile is replaced by!, 
the rest of the line is taken to be a shell (sh(l)) command whose stan
dard input is the addressed lines. Such a shell command is not 
remembered as the current file name. 

A key string is demanded from the standard input. Subsequent e, r, 
and w commands will encrypt and decrypt the text with this key by 
the algorithm of crypt (1). An explicitly empty key turns off encryp
tion. 

( $ )= The line number of the addressed line is typed; address 0 is legal for 
this command. • is unchanged by this command. 

!shell command 
The remainder of the line after the ! is sent 10 the UNIX system shell 
(sh(l)) to be interpreted as a command. Within the text of that com
mand, the unescaped character % is replaced with the remembered 
file name; if a ! appears as the first character of the shell command, it 
is replaced with the text of the previous shell command. Thus, !! will 
repeat the last shell command. If any expansion is performed, the 
expanded line is echoed; • is unchanged. 

(.+l)<new-line> 
An address alone on a line causes the addressed line to be printed. A 
new-line alone is equivalent to .+lp; it is useful for stepping forward 
through the buffer. 

If an interrupt signal (ASCD DEL or BREAK) is sent, ed prints a? and returns to 
its command level. 

Some size limitations: 512 characters per line, 256 characters per global com
mand list, 64 characters per file name, and l28K characters in the buffer. The 
limit on the number of lines depends on the amount of user memory: each line 
takes 1 word. 

When reading a file, ed discards ASCII NUL characters and all characters after 
the last new-line. Files (e.g., a.out) that contain characters not in the ASCll set 
(bit 8 on) cannot be edited by ed. 

If the closing delimiter of aRE or of a replacement string (e.g., I) would be the 
last character before a new-line, that delimiter may be omitted, in which case 
lhe addressed line is printed The following pairs of commands are equivalent: 
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s/sl/s2 
g/sl 
?sl 

EXAMPLB 
ed text 

S/sl/s2/p 
gt.l/p 
?sl? 

ED (I) 

would invoke the editor with lhe file named "textH. For funher examples, see 
ED in the User Guide. 

F1LES 
/tmp/e# temporary; f# is the process nwnber. 
ed.hup WOik is saved here if lhe terminal is hung up. 

DIAGNOSTICS 
? for command errors. 
?file for an inaccessible file. 

(use the help and Help commands for detailed explanations). 

If changes have been made in the buffer since lhe last w command that wrote 
the entire buffer, ed warns the usee if an attempt is made 10 destroyed's buffer 
via the e or q commands. It prints ? and allows one 10 continue editing. A 

second e or q command will take effect at this point or at any later time, pro
vided no further changes have been made to the file. The - command-line 
option inhibits this featwe. 

SEE ALSO 
crypt(I), grep(l), sed(l), sh(l), sny(l), fspec(4), regexp(5). 
ED in the User Guide. 

CAVEATS AND BUGS 
The ! command and the ! escape from the e, r, and w commands cannot be 
used if lhe the editor is invoked from a restricted shell (see sh(l)). 
The sequence \nina REdoes not match a new-line character. 
The l command mishandles DEL. 
Files encrypted directly wilh lhe crypt(l) command wilh the null key cannot be 
edited. 
Characters are masked to 7 bits on input. 

NOTE 
The -x option and the editor command X are not implemented in lhe interna
tional distribution. 
If the editor input is coming from a command file (i.e., ed file< ed-cmd-fi.le), 
the editor will exit at lhe first failure of a command that is in lhe command file. 
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NAME 
efl - Extended Fortran Language 

SYNOPSIS 
efl [options) (files) 

DESCRIPTION 

Page I 

£}1 compiles a program wriuen in the EFL language into clean Fortran on 
the standard output. E,/1 provides the C-like control constructs similar to 
ra(/Or; 

statement grouping with braces. 

decision-making: 
If, If-else, and select-case (also known as switch-case); 
while, for, Fortran do, repeat, and repeal ... until loops; 
multi-level break and next. 

EFL has C-like data struciUres, e.g.: 

struct 
I 
integer tlags(3) 
character(8) name 
long real coords(2) 
I table(IOO) 

The language offers generic functions, assignment operators ( + =, & =, 
etc.), and sequentially evaluated logical operators (&&and 11>. There is a 
uniform input/output syntax: 

write(6,x,y:f(7,2), do i=l,IO { a(ij),z.b(i) I) 
EFL also provides some syntactic "sugar": 

free-form input: 
multiple statements per line; automatic continuation: statement 
label names (not just numbers). 

comments: 
# this is a comment. 

translation of relational and logical operators; 
>. >-, &, etc., become .GT., .GE., .AND., etc. 

return expression to caller from function: 
return (expression) 

defines: 
define name replacement 

includes: 
include .tile 

Ejl understands several option arguments: -w suppresses warning mes
sages, -# suppresses comments in the generated program, and the default 
option - C causes comments to be included in the generated program. 

An argument with an embedded = (equal sign) sets an EFL option as if it 
had appeared in an option statement at the start of the program. Many 
options are described in the reference manual. A set of defaults for a 
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particular target machine may be selected by one of the choices: 
5YStem-unlx, 5ystem=gco5, or system=cray. The default setting of the 
system option is the same as the machine the compiler is running on. 
Other sp~ific: options determine the style of input/output, error handling, 
continuation conventions, the number of characters packed per word, and 
default formats. 

£.11 is best used with f7 7(1). 

EXAMPLE 
en prog.for I n1 -o prog 

will process the program proxJVr through <:f'/ and then run the }77(1) com
piler on the output from (/I, generating an executable file named "prog". 

SEE ALSO 
cdl), n7(1), ratfor(l). 
EFL in the Programminx (,!lid!'. 
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NAME 
enable, disable - enable/disable LP printers 

SYNOPSIS 
enable printers 
disable [-cl [-r[reasonll printers 

DESCJUPTION 

FILES 

Enable activates the named printers, enabling them to print requests taken 
by /p(l). Use lpstat(l) to find the status of printers. 

Disable deactivates the named printers, disabling them from printing 
requests taken by lp(l). By default, any requests that are currently printins 
on the designated printers will be reprinted in their entirety either on the 
same printer or on another member of the same class. Use /pstat(l) to 
find the status of printers. Options useful with disable are: 

-c Cancel any requests that are currently printing on any of the 
designated printers. 

-r [reason] Associates a reason with the deactivation of the printers. 
This reason applies to aU printers mentioned up to the next 
-r option. If the -r option is not present or the -r option 
is given without a reason, then a default reason will be used. 
Reoson is reported by lpstat(I). 

/usr/spool/lp/• 

SEE ALSO 
lp(l), lpstat(i). 
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NAME 
env - set environment for command execution 

SYNOPSIS 
en..- [ -1 [ name=value I ... I command args 

DESCRIPTION 
En11 obtains the current environment, modifies it accordins to its arguments, 
then executes the command with the modified environment. Arguments of 
the form nome=- 110/ue are merged into the inherited environment before 
the command is executed. The - flag causes the inherited environment to 
be i&nored completely, so that the command is executed with exactJy tbe 
environment specified by the arguments. 

If no command is specified, the rcsultins environment is printed, one 
name-value pair per tine. 

EXAMPLE 
env XYZ-pdq sh 

sets the environment name "XYz- to the vaJue pdq for tbe duration of the 
new shell. 

SEE ALSO 
sh(l), exec(2), profile(4), environ(S). 
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NAME 
eqn, neqn, checkeq - format mathematical text for nroff or trolf 

SYNOPSIS 
eqn I -dxy I [ -pn I [ -sn I I -fn I I files 1 
neqn [ -dxy 1 [ -pn I [ -sn 1 [ -fn 1 [files 1 
cbKkeq [ files I 

DESCRIPTION 
Eqn is a troff(l) preprocessor for typesetting mathematical text on a photo
typesetter, while neqn is used for the same purpose with nrojj' on 
typewriter-like terminals. Usage is almost always: 

eqn files I troll' 
neqn files I nrolf 

or equivalent. 

If no files are specified (or if - is specified as the last argument), these 
programs read the standard input. A line beginning with .EQ marks the 
start of an equation; the end of an equation is marked by a line beginning 
with .EN. Neither of these lines is altered, so they may be defined in macro 
packages to get centering, numbering, etc. It is also possible to designate 
two characters as delimiters; subsequent text between delimiters is then 
treated as eqn input. Delimiters may be set to characters x and y with the 
command-line argument -dxy or (more commonly) with dellm ,zy between 
.EQ and .EN. The left and right delimiters may be the same character; the 
dollar sign is often used as such a delimiter. Delimiters are turned off by 
dellm oH. All text that is neither between delimiters nor between .EQ and 
.EN is passed through untouched. 

The program checkeq reports missing or unbalanced delimiters and .EQ/.EN 
pairs. 

Tokens within eqn are separated by spaces, tabs, new-lines, braces, double 
quotes, tildes, and circumflexes. Braces I} are used for grouping; generally 
speaking, anywhere a single character such as x could appear, a complicated 
construction enclosed in braces may be used instead. Tilde (-) represents a 
full space in the output, circumflex ("') half as much. 

Subscripts and superscripts are produced with the keywords ~b.la~d sup. 
Thus x subj makes Xj, a sub k sup 2 produces al. while e~ ·' 1s made 
with e sup lx sup 2 + y sup 2}. Fractions are made with over: a over b 

yields f; sqrl makes square roots: 1 over sqrt lax sup 2+bx+c} results in 

..Jax2+bx+c 
• 

The keywords from and to introduce lower and upper limits: lim I: x1 is 
n-"" 0 

made with lim from In -> itifl sum from 0 ton x sub i. Left and right 
brackets, braces, etc., of the right height are made with left and right: 

left { x sup 2 + y sup 2 over alpha right 1- =- 1 produces {.xl+~] = I. 

Legal characters after left and right are braces, brackets, bars, e and f for 
ceiling and floor, and •• for nothing at all (useful for a right-side-only 
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Vertical piles of things are made with pile, lplle, eplle, and rpile: 

' pile [a abo~¥! b above d produces b. Piles may have arbitrary numbers of 

' elements; lpile left-justifies, pile and cplle center (but with different verti-
cal spacing), and rpile right justifies. Matrices are made with matrix·. 

x, I 
matrix { /col { x sub i above y sub 2 } ceo/ ( 1 above 2 } } produces 2. 

y, 
In addition, there is rcol for a right-justified column. 

Diacritical marks are made with dot, dotdot, hat, tilde, bar, v«:, dyad, and 
under: x dot = f(l} bar is X~ ]Ti'f, y dotdot bar • ~- n under is Y = n, and 
xvec·-· ydyadisX=)i. -

Point sizes and fonts can be changed with size nor size ± n, roman, italic, 
bold, and font n. Point sizes and fonts can be changed globally in a docu
ment by gslze n and gfont n, or by the command-line arguments -sn and 
-ln. 

Normally, subscripts and superscripts are reduced by 3 points from the pre
vious size; this may be changed by the command-line argument -pn. 

Successive display arguments can be lined up. Place mark before the 
desired lineup point in the first equation; place lineup at the place that is to 
line up vertically in subsequent equations. 

Shorthands may be defined or existing keywords redefined with define: 

define thing % replacement % 

defines a new token called thing that will be replaced by replacement when
ever it appears thereafter. The % may be any character that does not occur 
in replacement. 

Keywords such as sum <l:), lot <J>, inf (co), and shorthands such as 
>- (~). != (.,..:), and - > (-) are recognized. Greek letters are spelled 
out in the desired case, as in alpha (u), or GAMMA (f). Mathematical 
words such as sin, cos, and log are made Roman automatically. Tro.ff'(I) 
four-character escapes such as \(dd (t) and \(bs (@) may be used any
where. Strings enclosed in double quotes (" ... ") are passed through 
untouched; this permits keywords to be entered as text, and can be used to 
communicate with tro.ff{I) when all else fails. Full details are given in the 
manual cited below. 

EXAMPLE 
eqn file! I troff 

would process the file "file!" with the preprO<:essor before formatting it with 
tro.D: 

SEE ALSO 

BUGS 

cw(l), mm(l), mmtO), nroff(l), tbi(l), troff(l), eqnchar(S), mm(S), 
mv(S). 
EQN in the Document Proce55ing Guide. 

To embolden digits, parentheses, etc., it is necessary to quote them, as in 
bold "I 2.J•. 
See also BUGS under tro.ff(l). 
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NAME 
ex, edit- text editor 

SYNOPSIS 
ex[-] [-v] [-ttag] [-r] [-R] [+COmmand] (-x] name ... 
edit [ex options] 

DESCRIPTION 
Ex is the root of a family of editors: edit, ex and vi. Ex is a superset of edit, 
with the most notable extension being a display editing facility. Display based 
editing is the focus of vi. 

If you have not used ed, or are a casual user, you will find that the editor edit is 
convenient for you. It avoids some of the complexities of ex used mostly by 
systems programmers and persons very familiar with ed. 

If you have a CRT tenninal, you may wish to use a display based editor; in this 
case see vi(l), which is a command which focuses on the display editing por
tion of ex. 

The following options are recognized: 

Suppresses all interactive--user feedback, as when processing editor scripts 
in command files. 348.sp 38u 

-v Equivalent to using vi rather than ex. 

-ttag 
Equivalent to an initial tag command, editing the file containing the tag 
and positioning the editor at its definition. 

-rfile 
Used in recovering after an editor or system crash, retrieving the last saved 
version of the named file. If no file is specified, a list of saved files will be 
reponed 

-R Reodonly mode set, prevents accidentally overwriting the file. 

+COmmand 
Indicates that the editor should begin by executing the specified command. 
If command is omitted. then it defaults to $, positioning the editor at the 
last tine of the first file initially. Other useful commands here are scanning 
patterns of the fonn /pal or line numbers, e.g., + 100 to start at line I 00. 

-x Encryption mode; a key is prompted for allowing creation or editing of an 
r-- encrypted file. 
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name 
Indicates files to be edited. 

ExS
Commmul 

Insert 

v;,w 

Normal and initial stale. Input prompted for by:, Your kill 
character cancels partial command. 

Entered by a i and c. Arbitrary lext may be entered. Insert is 
nmnally tenninated by line having only • on it. or abnor
mally with an interrupt. 

Entered by vi, tenninates with Q or "\. 

Ex commuullliiDes 1111.d alJbleyiations 

obbrev •• next • undo u 
oppend a numb<c •• umnap uum 

""' ar """"""" pre vemon ve 
cbange c print p vU"" vi 
copy CD put pu wrire w 
delere • quit q '"' X 

edit e read ... yank ya 
file I """""" rec window ' globol • rewUul t'CW """""' """" "" .. hhift < 
join j mell .. printnext CR 
llit 1 soun:e so ...- & 
map map """ " <shift > 

"""" ma "'bstitute s scroll ·o 
move m ooabbrev ... 

Bx Coomurul ........... 
n !men lfX'I next with pat 

cwrent 1{X4 previous with pat 
$ last "" n beforex 
+ next x,y xthrooghy 

previoos 'x marked with X 

+n nfO<WIUd previous context 
'II> [,$ 

Initializing options 
EXINIT place set's here in environment var. 
$HOMFJ.exrc editor initialization file 
J.=c editor iDitiaHzatinn file 

September 24, 1987 Page2 



r-' 
,_ 

r-' 

EX(!) 

setx enable option 
setoox disable option 
setx=val give value WJ1 
set show changed options 
set all show all options 
setrt show value of option x 

Most useful options 
autoindent ,; supply indent 
autowrite aw write before changing files 
ignorecase "' in scanning 

'"• .., () { } are s-exp's 
list "" print •1 for tab, $ at end 
magic magic • [ • special in patterns 
number nu number lines 
paragrapbs porn macro names which start ... 
redraw redmw simulate smart tenninal 
scroll """n command mode lines 
sections '''" macro names ... 
shiftwidth •w for c: >,and input ·o 
showmakh "" to ) and } as typed 
showmode 

..,. show insert mode in vi 
slowopen ""w stop updates during insett 
window window visual mode lines 
wrapscan "" around end of buffer? 
wrapmargin wm automatic line splitting 

Scanning pauem formation . 
$ 

I< 
I> 
[str] 
[tsrr] 
[x-y] 
• 

AUTHOR 

beginning of line 
end of line 
any character 
beginnmg of won! 
end of wold 
any char in str 
... notinstr 
... between x andy 
any number of preceding 

EX(!) 

Vi and ex are based on software developed by The University of California, 
Berlceley California. Computer Science Division, Department of Electrical 
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Engineering and Computer Science. 

DoeumentatioD. 
The User Guide provides editing tutorials for ex, ed, and vi. 

F1L1!S 
/usr/lib/ex3.9strings 
/usr,llib/ex3.9recover 
1=11il>'ox3.9prese<ve 
!=/lib!' I* 

"""""""""' recover command 
prese<ve command 
describes capabilities of terminals 

EX(!) 

-/.exrc editor startup command file, user-created in home 

/lmp/EXnnnnn 
/lmp/Rxnnnnn 
/usr!presecve 
l=ibin/clags 

EXAMP1Jl 
ex text 

-editcl' temporary 
named buffer temporary 
preseMition
standard editor tag file 

would invoke the editor with the file named ~textH. 

SEE ALSO 
awk(l), od(l), grep(l), ""(!),vi(!) cunes(3X), tenn(4), tenninfo(4). 

BUGS 
The undo command causes all marks to be lost on lines changed and then 
restored if the marked lines were changed. 

Undo never clears the buffer modified condition. 

The s command prints a number of logical rather than physical lines. More 
than a SCieCO full of ou!pUt may result if Long lines are present. 

F"tle input/Output errors don't print a name if the command line "-" option is 

"""'· There is no easy way to do a single scan ignoring case. 

The editor does not warn if text is placed in named buffers and not used before 
exiting the editor. 

Null characters are discarded in input files, and cannot appear in resultant files. 
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NAME 
expr - evaluate arguments as an expression 

SYNOPSIS 
expr arguments 

DESCRIPTION 
The arguments are taken as an expression. After evaluation, the result is 
written on the standard output. Terms of the expression must be separated 
by blanks. Characters special to the shell must be escaped. Note that 0 is 
returned to indicate a zero value, rather than the null string. Strings con
tainins blanks or other special characters should be quoted. Integer-valued 
arguments may be preceded by a unary minus sign. Internally, integers are 
treated as 32-bit, 2's complement numbers. 

The operators and keywords are listed below. Characters that need to be 
escaped are preceded by \. The list is in order of increasing precedence, 
with equal precedence operators grouped within {} symbols. 

expr\1 expr 
returns the first expr if it is neither null nor 0, otherwise returns the 
second expr. 

expr\& expr 
returns the first e.xpr if neither expr is null or 0, otherwise returns 0. 

expr( -, \>, \>=,\<, \<-, !-} expr 
returns the result of an integer comparison if both arguments are 
integers, otherwise returns the result of a lexical comparison. 

expr( + , - } expr 
addition or subtraction of integer-valued arguments. 

expr( \•, /,%} expr 
multiplication, division, or remainder of the integer-valued arguments. 

expr: expr 

EXAMPLE 

The matching operator : compares the first argument with the second 
argument which must be a regular expression; regular expression syn
tax is the same as that of edO), except that all patterns are 
"anchored" (i.e., begin with ") and, therefore, " is not a special char
acter, in that context. Normally, the matching operator returns the 
number of characters matched (0 on failure). Alternatively, the 
\ ( ••. \) pattern symbols can be used to return a portion of the first 
argument. 

a='expr $a+ 1' 

adds I to the shell variable a. 

# 'For $a equal to either '/usr/abc/file" or just "file"' 
expr $a : '.•/\(.-\)' \1 $a 

returns the last segment of a path name G.e., "file"). Watch out for I alone 
as an argument: expr will take it as the division operator (see BUGS below). 

# A better representation of above example 
expr //$a : '.•/\(.•\)' 

the addition of the II characters eliminates any ambiguity about the divi
sion operator and simplifies the whole expression. 
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expr SVAR : '.•' 

returns the number of characters in SV AR. 

SEE ALSO 
cd(l), sb(l). 

EXIT CODE 
As a side eft"ect of expression evaluation, expr returns the following exit 
values: 

0 if the expression is neither null nor 0 
I if the expression is nun or 0 
2 for invalid expressions. 

DIAGNOSTICS 

BUGS 

syntl1x error 
non·numerk argument 

for operator/operand errors 
if arithmetic is attempted on such a string 

After argument processing by the shell, expr cannot tell the difference 
between an operator and an operand except by the value. If Sa is an 
the command: 

expr $a "" '=' 
looks like: 

expr 

as the arguments are passed to expr (and they will all be taken as the 
operator). The following works: 

expr XSa = X= 
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NAME 
exterr. turn on/off the extended errors in the specified device 

SYNOPSIS 
exterr /dev/devlcename [yn) 

DESCRIPTION 
Exterr turns on (or off) the reporting of extended errors on the specified 
device. 

If reporting of errors is turned "off" with the argument n, only fatal errors 
are reported. 

The default condition is "yes", in which case soft as well as hard errors are 
reported on the specified device. The devicename must be the "raw' one to 
access the ioctl. 

EXAMPLE 
exterr /dev/xxxx n 

turns to off the reporting of extended errors for device /dev /xxxx . 
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NAME 
fl7 - Fortran 77 compiler 

SYNOPSIS 
177 [options] files 

DBSCRIPI10N 
F77 is the Fortran 77 compiler, it accepts several typeS of file arguments: 

Arguments whose names end with .fare taken to be Fortran 77 source pro
grams; they are compiled and each object program is left in the current 
directory in a file whose name is that of the somce, with .o substituted for 
.f. 

Arguments whose names end with .r or .e are taken to be RATFOR or EFL 
source programs, respectively; these are first transformed by the appropri
ate preprocessor, then compiled by [77, producing .o files. 

In the same way, arguments whose names end with .c or .s are taken to be 
C or assembly source programs and are compiled or assembled, producing 
.o files. 

The following options have the same meaning as in cc(l) (see ld(I) for link 
editor options): 

--e Suppress link editing and produce .o files for each source file. 
-p Prepare object tiles for profiling (see pro/(1)). 
-0 Invoke an object code optimizer. 
-S Compile the named programs and leave the assembler language 

output in cmresponding files whose names are suffixed with .s. 
(No .o files are created.) 

-ooutput Name the final output file output, instead of a.out. 
-f In systems without floating-point hardware, use a version of f77 

that handles floating-point constants and links the object program 
with the floating-point inte.Ipreter. 

-& Generate additional infonnation needed for the use of sdb (1) 

The following options are peculiar to fT7: 
-onetrip 

-1 
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Compile 00 loops that are performed at least once if reached. 
(Fortran 77 DO loops are not performed at all if the upper limit is 
smaller than the lower limit.) 
Same as -onetrlp. 
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_ .. 
-C 
-1[2411] 

-U 

-u 

-w 

-F 

-m 

-E 

-R 

F77(1) 

Suppress extensions which enhance Fortmn 66 compatibility. 
Generate code for run-time subscript range-checking. 
Change the default size of integer variables (only valid on 
machines where the "normal" integer size is not equal to the 
size of a single precision real). -12 causes all integers to be 2-
byte quantities, -14 (default) causes all integers to be 4-byte 
quantitie.<1, and -Is changes the default size of subscript expres--
sions (only) from the size of an integer to 2 byteS. 
Do not "fold" cases. F77 is nonnally a DCH:ase language (i.e. a 
is equal to A). The -u option causes f77 to treat upper and 
lower cases separately. 
Make the default type of a variable undefined , rather tban using 
the default Fortran rules. 
Suppress all warning messages. If the option is -w66, only For
tran 66 compatibility warnings are suppressed. 
Apply EFL and KATFOR peprocessor to relevant file.<! and put 
the result in files whose names have their suffix changed to .of. 
(No .o files are created.) 
Apply the M4 preprocessoc to each EFL or RATFOR source file 
before transforming with the ratjor(l) or eft (I) processors. 
The remaining characters in the argument are used as an EFL flag 
argument whenever processing a .e file. 
The remaining characters in the argument are used as a RATFOR 
flag argument whenever processing a .r file. 

Other arguments are taken to be link editor option arguments, f77 -compilable 
object programs (typically produced by an earlier run), or hbraries of f77-
compilable routines. These programs, together with the results of any compila
tions specified, are linked (in the order given) to produce an executable program 
with the default name a.out. 

FILES 
file.[fresc] 
file.o 
a.out 
./forl[pi4].! 
/usr/lib/mcomp 
/usr/lib/libF77 .a 
/usr/lib/libl77 .a 
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input file 
object file 
linked oulpUI. 

temporary 
compiler 
inuinsic function library 
Fortran 1/0 library 
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/lib/libc.a C library; see Section 3 of this Manual. 

SEE ALSO 
FORTRAN-77 in the Programming Guide. 
asa(l), a:(!), eft(!), Upli~l),ld(l), m4(1), prof(!), rntfm(l), sdb(l). 

DIAGNOSTICS 
The diagnostics prodtx:ed by p7 itself are self -explanatory. Occasional mes· 
sages may be puduced by the link editor td (1). 
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NAME 
factor - factor a number 

SYNOPSIS 
factor I number I 

DESCRIPTION 
When factor is invoked without .an .argument, it wai~ for a number \2 be 
typed in. If you type in a positive number less than 2 6 (about 7 .2x 10 ) it 
will factor the number and print its prime factors; each one is printed the 
proper number of times. Then it waits for another number. It e:Kits if it 
encounters a zero or any non-numeric character. 

If }Uctor is invoked with an argument, it factors the number as above and 
then e:Kits. 

Ma:Kimum time to factor is proportional to .Jn and occurs when n is PfJme 
or the square of a prime. It takes 30 seconds to factor a prime near 10 on 
a 68000. 

DIAGNOSTICS 
"Ouch" for input out of range or for garbage input. 
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NAME 
file - determine file type 

SYNOPSIS 
file [ -e I I -f ffile I [ -m mfile I ars 

DESCRIPTION 
File performs a series of tests on each argument in an attempt to classify it. 
If an argument appears to be ASCII, file examines the first 512 bytes and 
tries to guess its language. If an araument is an executable a.out, file will 
print the version stamp, provided it is greater tban 0 (see /d(l)). 

If the -f option is given, the next arsument is taken to be a file containing 
the names of the files to be examined. 

File uses the file /etc/maxie to identify files that have some sort of magic 
number, that is, any file containing a numeric or string constant that indi
cates its type. Commentary at the beginning of /etc/magic explains its for
mat. 

The - m option instructs file to use an alternate magic file. 

The -e Oag causes file to chock the masic file for format errors. This vali
dation is not normally carried out for reasons of efficiency. No file typing is 
done under -e. 

EXAMPLE 
file textfile programfile directory 

reports the file names and directory name, and whether the files are English 
text, nroffinput, a C program, or whatever. 

SEE ALSO 
ld{l). 
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NAME 
find- find files 

SYNOPSIS 
find path-name-list expressioo 

Dl!SCRIPOON 
Find recursively descends lhe direciOry hierarchy for each path name in the 
path--name-list (i.e., ooe or more path names) seeking files that match a boolean 
exprt!ssitm written in the primaries given below. In the descriptions, the argu
ment n. is used as a decimal integer where +n means more than n, -n means 
less than n and n means exacdy n. 

-name file True if file marches the current file name. Nonnal shell argu
ment syntax maybe used if escaped (watch out for[,? and •). 

-perm onwn True if Che file pennission flags exac:dy match the octal number 
onwn (see chmod(l)). H onum is prefixed by a minus sign, 
more tlag bits (017m, see stat(2)) become significant and the 
flags are compared: 

(flags & onum) = onum 

-typec 
True if the type of the file is c, where c is b, c, d, p, or f fot block special file, 
character special file. directory, fifo (a.k:.a named pipe), or plain file respec
tively. 

-liDksn 
True if lhe file has II links. __ ......, 
True if the file belongs 10 the user ~. H unome is numeric and does not 
appear as a login name in the/ek/passwd file, it is taken as a user m. 

-group gfi(IIM 
True if the file belongs co the group gnome. If gntlll'le is numeric and does not 
appear in the /etc/group file. it is taken as a group ID. 

-size n.[c) 
True if the file is n blocks long (512 bytes per block). If n is followed by a c, 
the size is in characters. 

-atime n 
True if the file has been accessed in n days. The access time of directories in 
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path-name-list is changed by find itself. 

-mtimen 
True if the file has been modified in n days. 

-ctime n 
True if the file has been changed inn days. 

-exec cmd 

FIND(!) 

True if the executed cmd returns a zero value as exit status. The end of cmd 
must be punctuated by an escaped semicolon. A command argument {} is 
replaced by the current path name. 

--ok cmd 
Like -exec except that the generated command line is primed with a question 
mark first, and is executed only if the user responds by typing y. 

-print 
Always true; causes the current path name to be printed. 

--epio device 
Always true; write the current file on device in cpW (4) fonnat (5120-byte 
records). 

-newer file 
True if the current file has been modified more recently than the argument file. 

-depth 
Always true; causes descent of the directo!y hierarchy to be done so that all 
entries in a direc10ty are acted on before the direciOI'y itself. This can be useful 
when find is used with cpio(l) to transfer files that are contained in directories 
without write pennission. 

( expression ) 
True if the parenthesized expression is true (parentheses are special to the shell 
and must be escaped). 

The primaries may be combined using the following operatOrS (in order of 
decreasing precedence): 

1) The negation of a primary(! is lhe unary not operator). 

2) Concatenation of primaries (the and operation is implied by the juxtaposi
tion of two primaries). 

;---. 3) Altemationofprimaries(--oistheor operatOr). 
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EXAMPLB 
find/-perm 755 -exec Is"{)"";" 

will find aD files, starting with the root directory, on which the permission levels 
have been set to 755 (see chmod (1)). 

With --exec and a command such as ls, it is often necessary to escape the " {}" 
that stores the current pathname under investigation by putting it in double 
quotes. It is always necessary to escape the semicolon at the end of an -exec 
sequen<e. 

Note again that it is also necessary to escape parentheses " \( " and " \) " used 
for grouping primaries, by means of a backs1ash. 

find I '<-name a.out --o -name '+.o'\) -atime + 7 -exec nn {} \; 

removes all files named "a.out" or "+.o" that have not been accessed for a week. 

FILES 
/etc/passwd,/ets;/group 

SBEALSO 
chmod(l), cpio(l), sh(l), tesl(l), slat(2), cpio(4), fs(4). 
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NAME 
freq - report on character frequencies in a file 

SYNOPSIS 
frfll. I file ... I 

DESCRIPTION 

FREQ(l) 

Freq counts occurrences of characters in the list of files specified on the 
command line. If no files are specified, the standard input is read. 

EXAMPLE 
freq filea 

will list a count of each character that appears in "filea". 
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NAME 
fsplit- split n7, ratfor, or efl files 

SYNOPSIS 
fspllt options files 

DESCRJPTION 
Fsplit splits the named file (s) into separate files, with one procedure per 
file. A procedure includes blockdata, jUnction, main, program, and subroutine 
program segments. Procedure Xis put in file X .1, X .r, or X.e depending 
on the language option chosen, with the foUowifli exceptions: main is put 
in the file MA/N.Iefrl and unnamed blockdata segments in the files 
blockdataN.Iefrl where N is a unique integer value for each file. 

The followifli options pertain: 

-f (default) Input files arc f77. 

-r Input files are ratfor. 
-e Input files are £!1, 
-s Strip f77 input lines to 72 or fewer characters with trailing blanks 

removed. 

SBB ALSO 
csplit(l), efl(l), n7(1), ratfor(l), split(l) . 
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NAME 
flp - file transfer program 

SYNOPSIS 
ftp [-v] [-d) [-i] [-] [-g] [host] 

DESCRIPTION 
Ftp is the user intedace to the ARPANET standard File Transfer Protocol. The 
program allows a ustY 10 transfer files to and from a remote network site. 

The client host with whlchftp is to communicate may be specified on the com
mand line. If this is rJone.ftp will immediately attempt to establish a connection 
to an FfP ~ on that host; otherwise,frp will enter its command interpreter 
and await instructions from the user. When ftp is awaiting commands from the 
user lhe prompt ftp> is provided the user. The following commands are recog
nized by ftp: 

Invoke a shell on the locaJ machine. 

append local-fik [remote-file] 
Append a local file to a file on the remote machine. If remote-file is left 
unspecified, lhe loca1 file name is used in naming the remote file. File 

r- transfer uses the current settings for type ,format, moth, and structure. 

ascii 
Set the file transfer type to netWOJ"k ASCTI. This is the default type. 

bell Anange that a bell be sounded after each file transfer command is com
plered 

binary 
Set the file transfer type to support binary image transfer. 

bye Tenninate the FIP session with the remote server and exit/lp. 

cd remote-directory 
Olange the working directory on the remote machine to remf}te-directory. 

close 
Tenninate tbe FIP session with the remote server, and return to the com
mandUneqnel«. 

delete remote-file 
Delete the file remote-file on the remote machine. 

debug [ debag-value ] 
Toggle debugging mode. If an optional debug-value is specified it is used 
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to set the debugging level. When debugging is on, ftp prints each com
mand sent to the remote moc:hine, preceded by the string -->. 

dir { remtJte-directory] { local-file ] 
Print a listing of the directory contents in the directory, remote-directory, 
and, optionally, placing the output in local-file. If no directory is specified, 
the cwrent wodcing directory on the remote machine is used. If no local 
file is specified, output comes to the tenninal. 

form format 
Set the file transfer form to format. The default format is file. 

get remote-file [ local-file] 
Reuieve the remote-file and store it on the local machine. If the locaJ file 
name is not specified, it is given the same name it has on the remote 
machine. The current settings for type ,form, mode, and structure are used 
while transferring the file. 

bosh 

glob 

Toggle hash-sign ("#") printing for each data block transferred. The size 
of a data block is 1024 bytes. 

Toggle file name globbing. With file name globbing enabled, each local 
file or pathname is processed for csh(l) metacharacters. These characters 
include ""''?n-o". Remote files specified in multiple item commands, 
e.g. mput, are globbed by the remote server. With globbing disabled all 
files and pathnames are treated literally. 

help [ command ] 
Print an informative message about the meaning of command. If no argu
ment is given,ftp prints a list of the known commands. 

led [directory] 
Olange the working directory on the local machine. If no directory is 
specified, the user's home directory is used. 

Is [ remote-directory] [ local-file] 
Print an abbreviated listing of the contents of a directory on the remote 
machine. If remote-directory is left unspeCified, the current working direc
tory is used. If no local file is specified, the output is sent to the tenninal. 

mdelete remote-files 
Delete the specified files on the remote machine. If globbing is enabled, 
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the specification of remote files will first be expanded using Is. 

mdir remote-files local-file 
Obtain a directory listing of multiple files on the remote machine and place 
the result in local-file. 

mget remote-files 
Retrieve the specified files from the remote machine and place them in the 
current local directory. If globbing is enabled, the specification of remote 
files will first be expanding using Is. 

mkdir directory-name 
Make a directory on the remote machine. 

mls remote-files local-file 
Obtain an abbreviated listing of multiple files on the remote machine and 
place the result in local-file. 

mode [mode-name] 
Set the file transfer mode to mode-name. The default mode is stream 
mode. 

mput local-files 
Transfer multiple local files from the current local directory to the current 
working directory on the remote machine. 

open host [port] 
Establish a connection to the specified host FTP server. An optional port 
number may be supplied, in which case.jtp will attempt to contact an FTP 
server at that port. If the aUJo-login option is on (default),ftp will also 
attempt to automatically log the user in to the FIP server (see below). 

prompt 
Toggle interactive prompting. Interactive prompting occurs dwing multi
ple file transfers to allow the user to selectively retrieve or store files. If 
prompting is turned off (default), any mget or mplU will transfer all files. 

put local-file [remote-file l 

pwd 

Page3 

Store a local file on the remote machine. If remote-file is left unspecified, 
the local file name is used in naming the remote file. File transfer uses the 
current settings for type ,format, mode. and structure. 

Print the name of the cmrent working directory on the remote machine. 
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quit 
A synonym for bye. 

quote argl arg2 ... 
The arguments specified are sent. verbatim, 10 the remote FIP server. A 
single FIP reply code is expected in return. 

recv rvnote-file [ local-fUe ] 
A synonym for get. 

remotehelp [ command-name ] 
Request help from the remote FI'P server. If a command·name is specified 
it is supplied to the server as well. 

rename [from ] [ to 1 
Rename the file from on the remote machine, to the file to. 

rmdir directory-name 
Delete a diiectory on the remote machine. 

send local-file [remote-file ] 
A synonym for put 

sendport 
Toggle the use of PORT commands. By default,ftp will attempt to use a 
PORT command when establishing a connection for each data transfer. If 
the PORT command fai.ls,ftp will use the default data port. When the use 
of PORT commands is disabled, no attempt will be made to use PORT 
commands for each data transfer. This is useful for certain FTP imple
mentatioos which do ignore PORT commands but, inconectly, indicate 
they've been accepted. 

status 
Show the current status of ftp. 

struct [ stnu:t-name ] 
Set the file transfer structure to struct-name. By default stream structure is 

"'"'· 
tenex 

Set the file transfer type to that needed to talk to TENEX machines. 

trace 
Toggle packet ttacing. 
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type [ type-name ] 
Set lhe file transfer type to type-name . If no type is specified, the current 
type is printed. The default type is network ASCII. 

user user-name [password] [ account l 
Identify yourself to the remote FIP server. If the password is not specified 
and the server requires it. ftp will prompt the user for it (after disabling 
local echo). If an account field is not specified, and the FIP server 
requires it, the usel' will be prompted for it. Unless ftp is invoked with 
auto-login disabled, this process is done automatically on initial connection 
to the FIP server. 

verbose 
Toggle verbose mode. In verbose mode, all responses from the FIP server 
are displayed to the user. In addition, if verbose is on, when a file transfer 
completes, slatistics regarding the efficiency of the transfer are reported. 
By default, verbose is on. 

1 [command] 
A synonym for help. 

Command arguments which have embedded spaces may be quoted with quote 
(")marks. 

ALENANITNGOO~ONS 

Files specified as arguments to ftp commands are processed according to the 
following rules. 

1) If the file name- is specified. the stdin (for reading) or stdout (for writ· 
ing) is used. 

2) If the first character of the file name is l, the remainder of the argument is 
interpreted as a shell command. Ftp then forks a shell, using popen(3S) 
with the argument supplied, and reads (writes) from the stdout (stdin). If 
the shell command includes spaces, the argument must be quoled; e.g. "lis 
·It". A particularly useful example of this mechanism is: "dir . [more". 

3) Failing the above checks, if "globbing" is enabled, local file names are 
expanded according 10 the rules used in the csh(l); c. f. the glob command. 

FILE TRANSFER PARAMETERS 
The FIP specification specifies many parameters which may affect a file 
transfer. The type may be one of ascii, image (binary), ebcdic, and local byte 
size (for PDP·lO's and PDP·20's mostly). Ftp supports the ascii and image 
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types of file transfer. 

Ftp supportS only the default values for the remaining file transfer parameters: 
rrwde ,form, and struct. 

OPTIONS 

Options may be specified at the command line, or to the command interpreter, 

The -v option toggles verbose mode. In verbose mode, all responses from the 
remote ftp server are displayed, as well as statistics on data transfer efficiency. 
By default, verbose is on. 

The-n option restrainsjtp from attempting auto-login upon initial connection. 
If auto-login is enabled,ftp will check the .netrc file in the user's horne direc
tory for an entry describing an account on the remote machine. If no entry 
exists, ftp will use the login name on the local machine as the user identity on 
the remote machine, and prompt for a password and, optionally, an account 
with which to login. 

The -i option turns off interactive prompting dwing mutliple file transfers. 

The -d option enables debugging. 

The -g option disables file name glob bing. 

BUGS 
Correct execution of many depends upon proper behavior by the remote server. 

Many FrP server implementations do not support some op17ations such as print 
working directory. When verbose mode (-v) is turned off, ftp does not echo 
responses from the remote server. This includes the response to the pwd 
request Beware of this. 

Aborting a file transfer does not work right; if one attempts this the Iocaiftp will 
likely have to be killed by hand. 
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NAME 
get - get a version of an sees file 

SYNOPSIS 
..._ get [ -rSID] [ -ccutolf] [ -ilistl [ -xlistl [ -wstring] 1-aseq·no.l 

1-kl [-el [-l[p]] [-pi 1-ml [-n] [-s] [-b] (-g] 1-tl file 

DESCRIPTION 

Page I 

Gn generates an ASCII text file from each named sees file according to the 
specifications given by its key letter arguments, which begin with -. The 
arguments may be specified in any order, but all keyletter arguments apply 
to all named sees files. If a directory is named, gel behaves as though 
each file in the directory were specified as a named file, except that non
sees files (last component of the path name does not begin with s.) and 
unreadable files are silently ignored. If a name of - is given, the standard 
input is read; each line of the standard input is taken to be the name of an 
sees file to be processed. Again, non-sees files and unreadable files are 
silently ignored. 
The generated text is normally written into a file called the g-Jile whose 
name is derived from the sees file name by simply removing the leading 
s.; (see also FILES, below). 

Each of the keyletter argumenls is explained below as though only one 
sees file is to be processed, but the effects of any keyletter argument 
applies independently to each named file. 

-rSID The sees IDentification string (SID) of the version (delta) of 
an sees file to be retrieved. Table I below shows, for the most 
useful cases, what version of an sees file is retrieved (as well 
as the SID of the version to be eventually created by delra (1) if 
the -e keyletter is also used), as a function of the SID 
specified. 

-c•·mq/}" Cmo.tf" date-time, in the form: YY[MM[DD[HH[MM[SSIII)] No 
changes (deltas) to the sees file which were created after the 
specified culo.D· date-time are included in the generated ASCII 
text file. Units omitted from the date-time default to their 
maximum possible values; that is, -c7502 is equivalent to 
-<:750228235959. Any number of non-numeric characters may 
separate the various 2-digit pieces of the curo..tf"date-time. This 
feature allows one to specify a cutoff. date in the form: 
"-c77/2/2 9:22:25". Note that this implies that one may use 
the %E% and %U% identification keywords (see below) for 
nested gels within, say the input to a St>lld(2N) command: 

-· 
·!get "-c%E% %U%" s.file 

Indicates that the get is for the purpose of editing or making a 
change (delta) to the sees file via a subsequent use of delta (I). 
The -e keyletter used in a get for a particular version (SID) of 
the sees file prevents further gets for editing on the same SID 
until delta is executed or the j (joint edit) flag is set in the sees 
file (see admin(l)). Concurrent use of get -e for different 
SIDs is always allowed. 
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-b 

-!lis/ 

-xflst 

GET (I) 

If the g~/ife generated by ~-:et with an -e key letter is accidentally 
ruined in the process of editing it, it may be regenerated by re
executing the gel command with the - k key letter in place of 
the-e keyletter. 

sees file protection specified via the ceiling, floor, and author
ized user list stored in the sees file (see admin(l)) are 
enforced when the -e keyletter is used. 

Used with the -e keyletter to indicate that the new delta 
should have an SID in a new branch as shown in Table I. This 
keyletter is ignored if the b flag is not present in the file {see 
admin(l)) or if the retrieved delta is not a leaf della. (A leaf 
<fefta is one that has no successors on the sees file tree.) 
Note: A branch defta may always be created from a non-leaf 
defw. 

A lis/ of deltas to be included (forced to be applied) in the crea
tion of the generated file. The lis/ has the following syntax: 

<list>::- <range> I <list>, <range> 
<range> ::=SID l SID -SID 

SID, the sees Identification of a delta, may be in any form 
shown in the "SID Specified" column of Table I. Partial SIDs 
are interpreted as shown in the "SID Retrieved" column of 
Table 1. 

A list of deltas to be excluded {forced not to be applied) in the 
creation of the generated :file. See the -i keyletter for the fist 
format. 

-k Suppresses replacement or identification keywords (see below) 
in the retrieved text by their value. The - k keyletter is 
implied by the -e keyletter. 

-l(p] 

-p 

-· 
-m 

-n 
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Causes a delta summary to be written into an /~file. If -lp is 
used, then an 1-jife is not created; the delta summary is written 
on the standard output instead. See FILES for the format of the 
1-jile. 

Causes the text retrieved from the sees file to be written on 
the standard output. No g~fi/e is created. All output which nor
mally goes to the standard output goes to file descriptor 2 
instead, unless the -s key letter is used, in which case it disap
pears. 

Suppresses all output normally written on the standard output. 
However, fatal error messages (which always go to file descrip
tor 2) remain unaffected. 

Causes each text line retrieved from the sees file to be pre
ceded by the SID or the delta that inserted the text line in the 
sees file. The format is: SID, followed by a horizontal tab, fol
lowed by the text line. 

Causes each generated text line to be preceded with the %M% 
identification keyword value (see below). The format is: %M% 
value, followed by a horizontal tab, followed by the text line. 
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R 

R 

( 
R.L 
R.L 

R.L 
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When both the - m and - n keyletters are used, the format is: 
%M% value, followed by a horizontal tab, followed by the - m 
keyletler generated format. 

Suppresses the actual retrieval of text from the sees file. It is 
primarily used to generate an 1-Ji/e, or to verify the existence of 
a particular SID. 

-t Used to access the most recently created {"top") delta in a 
given release {e.g., - rl), or release and level {e.g., - rl.l). 

-w.WiiiK Substitute srrinK for all occurrences of %W% when K!'ling the 
file. 

-aseq-no. The delta sequence number of the sees file delta (version) to 
be retrieved (see sn·Mifrl.S)). This keyletter is used by the 
mmb(l) command; it is not a generally useful keyletter, and 
users should not use it. If both the -rand -a keyletters are 
specified, the -a keyletter is used. Care should be taken when 
using the -a keyletter in conjunction with the -e keyletter, as 
the SID of the delta to be created may not be what one expects. 
The -r key letter can be used with the -a and -e keyletters to 
control the naming of the SID of the delta to be created. 

For each file processed, Kt'l responds (on the standard output) with the SID 
being accessed and with the number of lines retrieved from the sees file. 

If the -e key letter is used, the SID of the delta to be made appears after 
the SID accessed and before the number of Jines generated. If there is 
more than one named file or if a directory or standard input is named, each 
file name is printed {preceded by a new-line) before it is processed. If the 
-i keyletter is used included deltas are listed following the notation 
"Included"; if the -x key letter is used, excluded deltas are listed following 
the notation "Excluded". 

R does nO/ exist hR.mL** hR.mUmB+ll.l 

Trunk succ.# 
in release > R R.mL R.mL.(mB+I).l 
and R exists 

"' No trunk succ. R.L R.(L +I) 

'" No trunk succ. R.L R.L.(mB+IJ.l 
Trunk succ. R.L R.UmB+lJ.l in release ;;;.. R 
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• "R", "L", "B", and "S" are the "release", "level", "branch", and 
"sequence" components of the SID, respectively; "m" means "max
imum". Thus, for example, ''R.mL" means ''the maximum level 
number within release R''; ''R.L.{mB+l).l'' means "the first 
sequence number on the new b-ranch {i.e., maximum branch number 
plus one) of level L within release R ". Note that if the SID specified 
is of the form "R.L", "R.L.B", or "R.L.B.S", each of the specified 
components must eJ~;ist. 

*" "hR" is the highest existinx release that is lower than the specified, 
nonexistem, releaseR. 

•** This is used to force creation of the .firM delta in a new release. 
# 
t 

Successor. 
The - b key letter is effective only if the b flag bee admin (I)) is 
present in the file. An entry of - means "irrelevant". 

• This case applies if the d (default SID) flag is not present in the file. If 
the d flag is present in the file, then the SID obtained from the d flag 
is interpreted as if it had been specified on the command line. Thus, 
one of the other cases in this table applies. 

IDENTIFICATION KEYWORDS 
Identifying information is inserted into the text retrieved from the sees file 
by replacing identification keywords with their value wherever they occur. 
The following keywords may be used in the tel(t stored in an sees file: 

Keyword 
%M% 

%1% 

%R% 
%L% 
%8% 
%8% 
%0% 
%H% 
%T% 
%E% 
%G% 
%U% 
%Y>I 
%F% 
%P% 
%Q% 
%C% 

July 12, 1985 

Value 
Module name: either the value of the m flag in the file (see 
admin(l)), or if absent, the name of the sees file with the lead
ing s. removed. 
sees identification (SID) (%R%.%L%.%B%.%S%) of the retrieved 
text. 
Release. 
Level. 
Branch. 
Sequence. 
Current date (YY/MMIDD). 
Current date (MM/DD/YY). 
Current time (HH:MM:SS). 
Date newest applied delta was created (YY/MM/DD). 
Date newest applied delta was created {MM/DD/YY). 
Time newest applied delta was created (HH:MM:SS). 
Module type: value of the t flag in the sees file {see admit! {1) ). 
sees file name. 
Fully qualified sees file name. 
The value of the q flag in the file (see admit! 0)). 
Current line number. This keyword is intended for identifying 
messages output by the program such as "this should not have 
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%Z% 
%W% 

%A% 

happened" type errors. It is not intended to be used on every 
line to provide sequence numbers. 
The 4-character string@(#) recognizable by whm(l). 
A shorthand notation for constructing whar(l) strings for UNIX 
system program files. %W% = %Z%%M%<horizontal-tab>%I% 
Another shorthand notation for constructing whatO) strings for 
non-UNIX system program files. 
%A% = %Z%% Y% %M% %1%%Z% 

EXAMPLE 

FILES 

Page 5 

get -e s.filel 

generates from the sees format file, "s.filel", the text file, "filel", for edit
ing. 

Several auxiliary files may be created by get. These files are known generi
cally as the g~file, 1~/ile, p-Ji/e, and z~/ile. The letter before the hyphen is 
called the tag. An auxiliary file name is formed from the sees file name: 
the last component of all sees file names must be of the form s. module
"ame, the auxiliary files are named by replacing the leading s with the tag. 
The K-.!ile is an eJ~.ception to this scheme: the g-ji/e is named by removing 
the s. prefi"-. For eJ~.ample, s.xyz.c, the auJ~.iliary file names would be 
xyz.c, I.xyz.c, p.xyz.c, and z.xyz.c, respectively. 

The K~fi/e, which contains the generated teJ~.t, is created in the current 
directory (unless the -p keyletter is used). A g-Jile is created in all cases, 
whether or not any lines of text were generated by the get. It is owned by 
the real user. If the - k key letter is used or implied its mode is 644; other
wise its mode is 444. Only the real user need have write permission in the 
current directory. 
The fc/1/e contains a table showing which deltas were applied in generating 
the retrieved text. The /~file is created in the current directory if the -1 
key letter is used; its mode is 444 and it is owned by the real user. Only the 
real user need have write permission in the current directory. 

Lines in the 1-ji/e have the following format: 

a. A blank character if the delta was applied; 
• otherwise. 

b. A blank character if the delta was applied or was not applied and 
ignored; 
• if the delta was not applied and was not ignored. 

c. A code indicating a "special" reason why the delta was or was not 
applied: 
"I": 
"X": 
''C": 

d. Blank. 

Included. 
EJ~.cluded. 
Cut off (by a -c key letter). 

e. sees identification (SID). 
f. Tab character. 
g. Date and time (in the form YY/MM/DD HH:MM:SS) of creation. 
h. Blank. 

July 12, 1985 



GET (I) GET (I) 

i. Login name of person who created delw. 

The comments and MR data follow on subsequent lines, indented one 
horizontal tab character. A blank line terminates each entry. 

The p-}ile is used to pass information resulting from a get with an -e 
keyletter along to delta. Its contents are also used to prevent a subsequent 
execution of get with an -e keyletter for the same SID until delta is exe
cuted or the joint edit flag, j, (see admi11 (1)) is set in the sees file. The p
}ife is created in the directory containing the sees ftte and the effective user 
must have write permission in that directory. Its mode is 644 and it is 
owned by the effective user. The format of the p-}ife is: the gotten SID, fol
lowed by a blank, followed by the SID that the new delta will have when it 
is made, followed by a blank, followed by the login name of the real user, 
followed by a blank, followed by the date-time the get was executed, fol
lowed by a blank and the - i keyletter argument if it was present, followed 
by a blank and the -x keyletter argument if it was present, followed by a 
new-line. There can be an arbitrary number of lines in the P-.tile at any 
lime; no two lines can have the same new delta SID. 

The z-jife serves as a lock-out mechanism against simultaneous updates. Its 
contents are the binary (2 bytes) process ID of the command (i.e., get) that 
created it. The z-}ife is created in the directory containing the sees file for 
the duration of get. The same protection restrictions as those for the p-jife 
apply for the z-jife. The z-jile is created mode 444. 

SEE ALSO 
admin(l), delta (I), heJp(l), prs(l), what (I), sccsfile(4). 
SCCS in the Programming Tools Guide. 

DIAGNOSTICS 

BUGS 

Use help(l) for explanations. 

If the effective user has write permission (either explicitly or implicitly) in 
the directory containing the sees files, but the real uaer does not, then 
only one file may be named when the - e key letter is used. 
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NAME 
getopt - parse command options 

SYNOPSIS 
set -- 'getopt optstring $•' 

DESCRIPTION 
Getopt is used to break up options in command lines for easy parsing by 
shell procedures and to check for legal options. Optstring is a string of 
recognized option letters (see getopt(3C)); if a letter is followed by a colon, 
the option is expected to have an argument which may or may not be 
separated from it by white space. The special option - - is used to delimit 
the end of the options. If it is used explicitly, getopt will recognize it; oth
erwise, getopt will generate it; in either case, getopt will place it at the end 
of the options. The shell's positional parameters ($1 $2 ... ) are reset so 
that each option is preceded by a - and is in its own positional parameter; 
each option argument is also parsed into its own positional parameter. 

EXAMPLE 
The following code fragment shows how one might process the arguments 
for a command that can take th-e options a or b, as well as the option o, 
which requires an argument: 

set -- 'getopt abo: $*' 
if I S? != 0 1 
then 

fi 

echo SUSAGE 
exit 2 

for in S• 
do 

done 

case Si in 
-a I -b) 
-o) 
--) 
esac 

FLAG-Si; shift;; 
OARG=$2; shift 2;; 
shift; break;; 

This code will accept any of the following as equivalent: 

cmd -aoarg file file 
cmd -a -o arg file file 
cmd -oarg -a file file 
cmd -a -oarg -- file file 

SEE ALSO 
sh(l), getopt(JC). 

DIAGNOSTICS 
Getopt prints an error message on the standard error when it encounters an 
option letter not included in optstring. 

- I -
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NAME 
graph - draw a graph 

SYNOPSIS 
araph !options] 

DESCRIPTION 
Graph with no options takes pairs of numbers from the standard input as 
abscissas and ordinates of a graph. Successive points are connected by 
straight lines. The graph is encoded on the standard output for display by 
the tplot(IG) filters. 

If the coordinates of a point are followed by a non-numeric string, that 
string is printed as a label beginning on the point. Labels may be sur
rounded with quotes •, in which case they may be empty or contain blanks 
and numbers; labels never contain new-lines. 

The following options are recognized, each as a separate argument: 

-a Supply abscissas automatically (they are missing from the input); 
spacing is given by the next argument (default 1). A second 
optional argument is the starting point for automatic abscissas 
(default 0 or lower limit given by -x). 

-b _, 

-· 
-I 
-m 

-· -x III 

-y III 
-h 
-w _, 
-· -· 

Break (disconnect) the graph after each label in the input. 
Character string given by next argument is default label for each 
point. 
Next argument is grid style, 0 no grid, I frame with ticks, 2 full 
grid (default). 
Next argument is label for graph. 
Next argument is mode (style) of connecting lines: 0 discon· 
nected, I connected (default). Some devices give distinguish· 
able line styles for other small integers (e.g., the Tektronix 
4014: 2=dotted, J=dash-dot, 4-short-dash, S=long-dash). 
Save screen, don't erase before plotting. 
If I is present, x axis is logarithmic. Next 1 (or 2) arguments 
are lower (and upper) x limits. Third argument, if present, is 
grid spacing on x axis. Normally these quantities are deter
mined automatically. 
Similarly for y. 
Next argument is fraction of space for height. 
Similarly for width. 
Next argument is fraction of space to move right before plotting. 
Similarly to move up before plotting. 
Transpose horizontal and vertical axes. (Option -x now applies 
to the vertical axis.) 

A legend indicating grid range is produced with a grid unless the - s option 
is present. If a specified lower limil exceeds the upper limit, the axis is 
reversed. 

SEE ALSO 
tplot(lG). 

BUGS 
Graph stores all points internally and drops those for which there isn't 
room. 
Segments that run out of bounds are dropped, not windowed. 
Logarithmic axes may not be reversed. 
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NAME 
grep, egrep, fgrep - search a file for a pattern 

SYNOPSIS 
grep [ options ] expression [ files ] 

egrep [ options 1 I expression 1 I files I 

farep I options I I strings I I files I 

DESCRIPTION 
Commands of the grep family search the input files (standard input default) 
for lines matching a pattern. Normally, each line found is copied to the 
standard output. Grep patterns are limited regular expressions in the style 
of ed(l); it uses a compact non-deterministic algorithm. Egrep patterns are 
full regular expressions; it uses a fast deterministic algorithm that some
times needs exponential space. Fgrep patterns are fixed strings; it is fast 
and compact. The following options are recognized: 
_, 
-x _, 
-I 
-I 

-n 
-b 

-· 

All lines but those matching are printed. 
(Exact) only lines matched in their entirety are printed (fgrep only). 
Only a count of matching lines is printed. 
Ignore upper/lowercase distinction during comparisons. 
Only the names of files with matching lines are listed (once), 
separated by new-lines. 
Each line is preceded by its relative line number in the file. 
Each line is preceded by the block number on which it was found. 
This is sometimes useful in locating disk block numbers by context. 
The error messages produced for nonexistent or unreadable files are 
suppressed (grep only). 

- e expression 
Same as a simple expression argument, but useful when the expression 
begins with a - (does not work with grep). 

-f file 
The regular expression (egrep) or strings list (fgrep) is taken from the 
file. 

In all cases, the file name is output if there is more than one input file. 
Care should be taken when using the characters $, *, I, A, I, (, ), and \ in 
expression, because they are also meaningful to the sheD. It is safest to 
enclose the entire expression argument in sin&].e quotes ' ... '. 

Fgrep searches for lines that contain one of the strings separated by new
lines. 

Egrep accepts regular expressions as in ed(l), except for\( and\), with the 
addition of: 

I. A regular expression followed by + matches one or more occurrences 
of the regular expression. 

2. A regular expression followed by ? matches 0 or 1 occurrences of the 
regular expression. 

3. Two regular expressions separated by I or by a new-line match slriRjs 
that are matched by either. 

4. A regular expression may be enclosed in parentheses 0 for grouping. 

The order of precedence of operators is II, then •? +, then concatenation, 
then I and new-line. 

. I . 
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EXAMPLE 
grep -v -c 'regular' grep.l 

reports a count of the number of lines that do not contain the word regular 
in the file •grep.l". 

SEE ALSO 
ed(l), sed(l), sh(l). 

DIAGNOSTICS 

BUGS 

Exit status is 0 if any matches are fo-und, 1 if none, 2 for syntax errors or 
inaccessible files (even if matches were found). 

Ideally there sho-uld be only one grep, but we do not know a single algo
rithm that spans a wide enough raD.JC of space-time tradeoffs. 
Lines are limited to BUFSIZ characters; longer lines are truncated. (BUFSIZ 
is defined in /nsr/lnelade/stdlo.h.) 
Egrep does not recognize ranges, such as [a-z], in character classes. 
If there is a line with embedded nuns, grep will only match up to the first 
null; if it matches, it will print the entire line. 
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NAME 
greek ~ select terminal filter 

SYNOPSIS 
greek 1-Tterminall 

DESCRIPTION 
Grt'ek is a filter that reinterprets the extended character set, as well as the 
reverse and half-line motions, of a 128-character TELETYPE~ Teletypewriter 
Model 37 terminal (which is the nro.tr default terminal) for certain other 
terminals. Special characters are simulated by overstriking, if necessary and 
possible. If the argument is omitted, Kret>k attempts to use the environ
ment variable STERM (see etniron(5)). The following lt'rminals are recog
nized currently: 

300 DASI 300. 
300-12 DAS!300 in 12-pitch. 
300s DASI 300s. 
300s-12 DASI 300s in 12-pitch. 
450 DASI 450. 
450-12 DASI 450 in 12-pitch. 
1620 Diablo 1620 (alias DASI450). 
1620-12 Diablo 1620 (alias DAS!450) in 12-pitch. 
2621 Hewlett-Packard 2621, 2640, and 2645. 
2640 Hewlett-Packard 2621, 2640, and 2645. 
2645 Hewlett-Packard 2621,2640, and 2645. 
4014 Tektronix 4014. 
hp Hewlett-Packard 2621, 2640, and 2645. 
tek Tektronix 4014. 

EXAMPLE 

FILES 

nroff filename I greek -T4014 

reinterprets the extended character set on a Tektronix 4014 terminal. 

/usr/bin/300 
/usr/bin/300s 
/usr/bin/4014 
/usr/bin/450 
/usr/bin/hp 

SEE ALSO 

Page I 

300(1), 4014{1), 450(1), eqnO), mm(l), nroff(l), tplot(IG), environ(S), 
greek(S), term(5). 

July 29, 1985 



HASH CHECK (I) SEE SPELL HASHCHECK (I} 

HASHMAKE(l) SEE SPELL HASH MAKE (I l 
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NAME 
hex - translates object files 

SYNOPSIS 
beJ: [-f] [-1] [-n#l [-rl [-sft] [-s2)(-ns8) (+saddr) ifile 

DESCRIPTION 
Hex translates object files into ASCII formats suitable for Motorola S·record 
downloading. The following options determine locations: 

f The file specified is to be shipped as is without treating it as an 
object file. 
Output "Loading at" message. 

n# Number of characters to output per record. # is a decimal number. 

r Output a carriage return at the end of each S·record Gnstead of a 
newline). 

sO Output a leading sO record. 

s2 S2 records only (no s1 records are produced). 

ns8 Do not output a trailing s8 (s9) record. 

saddr Starting load address Gn bex). 

ifile File to be downloaded. The file's starting address is used if saddr is 
not present. 

~ EXAMPLE 
hex objfile 

where "objfile" is the object file to be downloaded. 

AUTHOR 
Jeff Schriebman 
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NAME 
help - ask for help in using sees 

SYNOPSIS 
help [argsJ 

DESCRIPTION 
Help finds information to explain a message from an sees command or 
explain the use of an sees command. Zero or more arguments may be 
supplied. If no arguments are given, help will prompt for one. 

The arguments may be either message numbers (whk:h normally appear in 
parentheses following messages) or command names, of one of the follow
iili types: 

type I Begins with non-numerics, ends in numerics. The non
numeric prefix is usually an abbreviation for the program or 
set of routines which produced the message (e.g., Be4, for 
message 6 from the get command). 

type 2 Does not contain numerics (as a command, such as 11et) 

type 3 Is all numeric (e.g., 26) 

The response of the program will be the explanatory information related to 
the argument, if there is any. 

When all else fails, try "help stuck". 

EXAMPLE 

FILES 

help he2 

prints the message for error number "he2". 

/usr/lib/help directory containing files of message text. 

/usrllib/help/helploc file containing locations of help files not in 
/usr/Iib/belp. This file is created by the user for 
user-defined help messages. 

DIAGNOSTICS 
Use help(l) for explanations. 
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NAME 
bead - give first few lines 

SYNOPSIS 
head ( -count ] ( file .. .1 

DESCRIPTION 

UniSoft HEAD(l) 

This filter gives the first count lines of each of the specified files, or of the 
standard input. If count is omitled it defaults to 10. 

EXAMPLE 
bead -6 filea fileb filec 

will print out the first six lines of the three specified files. The filename will 
appear before each new set of head lines listed, if more than one file has 
been specified. 

SEE ALSO 
taiiO). 
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NAME 
hostid - set or print identifier of current host system 

SYNOPSIS 
hostld [identifier 1 

DESCRIPTION 

HOSTID0N) 

The hostid command prints the identifier of the current host in hexade· 
cimal. This numeric value is expected to be unique across all hosts and is 
normally set to the host's Internet address. The super-user can set the hos
tid by giving a hexadecimal argument; this is usually done in the startup 
script/etc/sysinilrc. 

SEE ALSO 
gethostid(2N) 
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NAME 
,r--- hostname - set or print name of current host system 

SYNOPSIS 
,___ h41shul.me [nameofhostl 

DESCRIPTION 
The lwstnamr command prints the name of the current host, as given 
before the "login" prompt. The super-user can set the hostname by giving 
an argument; this is usually done in the startup script /etc/sysinitrc. 

SEE ALSO 
gethostname(2N) 
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NAME 
hyphen - find hyphenated words 

SYNOPSIS 
hyphen ( files l 

DESCRimON 
Hyphen finds all the hyphenated words ending lines in files and prints them 
on the standard output. If no arguments are given, the standard input is 
used; thus, hyphen may be used as a filter. 

EXAMPLE 
If the file •text.hyphen" contains the following text: 

thon 

This is an ex-
ample of the command hy
phen, a com-
mand which finds all hyphen-
ated words in files and prints them on stan
dard out-
put. 

hyphen text.hyphen 

will return 
ex-ample 
hy-phen 
com-mand 
hyphen-ated 
stan-dard 
out-put 

SEE ALSO 

BtJOS 

mm(l), nroff(l). 

Hyphen cannot cope with hyphenated ifllfic (i.e., underlined) words; it will 
often miss them completely, or mangle them. 
Hyphen occasionally gets confused, but with no ill effects other than spuri
ous extra output. 
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NAME 
id - print user and group IDs and names 

SYNOPSIS 
;d 

DESCRJPnON 
Jd writes a message on the standard output giving the user and group IDs and 
the oorresponding names of the invoking process. If the effective and real IDs 
do not match, both are printed. 

EXAMPLE 
;d 

will return 

uid=lOO (guest) gid=lOO (users) 

where "100" and "guest" are the user's ID numbcr and name and "100" and 
"users" are the user's group ID number and group name. These values are set 
up in the administrative file /etc/passwd. 

SEE ALSO 
Iogname(l), getuid(2). 
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NAME 
ipcrm - remove a message queue, semaphore set or shared memory id 

SYNOPSIS 
lpcrm [ options J 

DESCRIPTION 
/perm will remove one or more specified message, semaphore or shared 
memory identifiers. The identifiers are specified by the followiili options: 

-q msqid removes the message queue identifier m5qid from the system 
and destroys the message queue and data structure associated 
with it. 

-m shmid removes the shared memory identifier shmid from the system. 
The shared memory segment and data structure associated 
with it are destroyed after the last detach. 

-s semld removes the semaphore identifier semid from the system and 
destroys the set of semaphores and data structure associated 
with it. 

-Q msgkey removes the message queue identifier, created with key 
msgkey, from the system and destroys the message queue and 
data structure associated with it. 

- M 5hmkey removes the shared memory identifier, created with key 
shmkey, from the system. The shared memory segment and 
data structure associated with it are destroyed after the last 
detach. 

-S semkey removes the semaphore identifier, created with key semkey, 
from the system and destroys the set of semaphores and data 
structure associated with it. 

The details of the removes are described in msgctf(2), shmctf(2), and 
5emct/(2). The identifiers and keys may be found by using ipc5(0. 

SEE ALSO 
ipcs(l), msgct!(2), msgget(2), msgop(2), semct1(2), semget(2), semop(2), 
shmctl(2), shmget(2), shmop(2). 
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NAME 
ipcs - report inter-process communication facilities status 

SYNOPSIS 
ipcs I options ] 

DESCRIPTION 
/pes prints certain information about active inter-process communication 
facilities. Without options, information is printed in short format for mes. 
sage queues, shared memory, and semaphores that are currently active in 
the system. Otherwise, the information that is displayed is controUed by 
the following options: 
-q Print information about active message queues. 
- m Print information about active shared memory segments. 
- s Print information about active semaphores. 

Ir any of the options -q, -m, or -s are specified, information about only 
those indicated will be printed. If none of these three are specified, infor
mation about all three will be printed. 

-b Print biggest allowable size information. (Maximum number of bytes 
in messages on queue for message queues, size of segments for shared 
memory, and number of semaphores in each set for semaphores.) See 
below for meaning of columns in a listing. 

-e Print creator's login name and group name. See below. 
-o Print information on outstanding usage. (Number of messases on 

queue and total number of bytes in messages on queue for message 
queues and number of processes attached to shared memory ses
ments.) 

- p Print process number information. (Process ID of last process to send 
a message and process ID of last process to receive a message on mes
sase queues and process ID of creating process and process ID of last 
process to attach or detach on shared memory sesments) See below. 

-t Print time information. (Time of the last control operation that 
changed the access permissions for all facilities. Time of last msgsnd 
and last msgrcv on message queues, last shmat and last shmdt on 
shared memory, last semop (2) on semaphores.) See below. 

-a Use all print options. (This is a shorthand notation for -b, -c, -o, 
-p, and -t.) 

-C corefile 
Use the file coreji/e in place of /dev/kmem. 

-N name/ist 
The arsument will be taken as the name of an alternate nomelist 
(/unix is the default). 

The column headings and the meaning of the columns in an ipcs listing are 
given below; the letters in parentheses indicate the options that cause the 
corresponding heading to appear; all means that the heading always 
appears. Note that these options only determine what information is pro
vided for each facility; they do nol determine which facilities will be listed. 

T (all) Type of the facility: 
q message queue; 
m shared memory segment; 
s semaphore . 

. I . 
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ID 

KEY 

MODE 

OWNER 

GROUP 

CREATOR 

CGROUP 

CBYTES 

QNUM 

QBYTES 

LSPID 

LRPID 

STIME 

IPCS(l) 

(all) The identifier for the facility entry. 

(all) The key used as an argument to msgget, semget, or 
shmget to create the facility entry. (Note: The key of a 
shared memory segment is changed to IPC_PRIVATE 
when the segment has been removed until all processes 
attached to the segment detach it.) 

(all) The facility access modes and flags. The mode consists 
of II characters that are interpreted as follows: 

(aU) 

(all) 

(a, c) 

(a, c) 

(a,o) 

(a,o) 

(a, b) 

(a,p) 

(a,p) 

(a,t) 

The first two characters are: 
R if a process is waiting on a msgrcv; 
S if a process is waitins on a msgsnd; 
D if the associated shared memory segment has 

been removed. It will disappear when the last 
process attached to the segment detaches it; 

C if the associated shared memory segment is to be 
cleared when the first attach is executed; 
if the corresponding special flag is not set. 

The next 9 characters are interpreted as three sets of 
three bits each. The first set refers to the owner's per· 
missions; the next to permissions of others in the user· 
group of the facility entry; and the last to all others. 
Within each set, the first character indicates permission 
to read, the second character indicates permission to 
write or alter the facility entry, and the last character is 
currently unused. 

The permissions are indicated as follows: 
r if read permission is granted; 
w if write permission is granted; 
a if alter permission is granted; 

if the indicated permission is not granted. 

The login name of the owner of the facility entry. 

The group name of the group of the owner of the facility 
entry. 

The login name of the creator of the facility entry. 

The group name of the group of the creator of the facil· 
ity entry. 

The number of bytes in messages currenUy outstanding 
on the associated message queue. 

The number of messages currently outstanding on the 
associated message queue. 

The maximum number of bytes allowed in messages 
outstanding on the associated message queue. 

The process ID of the last process to send a message to 
the associated queue. 

The process ID of the last process to receive a message 
from the associated queue. 

The time the last message was sent to the associated 
queue. 

• 2 • 
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FILES 

RTIME 

CTIME 

NATTCH 

SEGSZ 

CPID 

LPID 

A TIME 

DTIME 

NSEMS 

OTIME 

(a,t) 

(a,t) 

(a,o) 

(a, b) 

(a,p) 

(a,p) 

(a,t) 

(a,t) 

(a, b) 

(a,t) 

The time the last message was received from the associ
ated queue. 

The time when the associated entry was created or 
changed. 

The number of processes attached to the associated 
shared memory segment. 

The size of the associated shared memory segment. 

The process 10 of the creator of the shared memory 
entry. 

The process ID of the last process to attach or detach the 
shared memory segment. 

The time the last allach was completed to the associated 
shared memory segment. 

The time the last detach was completed on the associ
ated shared memory segment. 

The number of semaphores in the set associated with 
the semaphore entry. 

The time the last semaphore operation was completed on 
the set associated with the semaphore entry. 

/unix system namelist 
/dev/kmem memory 
/etc/passwd user names 
/etc/group group names 

SEE ALSO 

BUGS 

msgop(2), semop(2), shmop(2). 

Things can change while ipcs is running; the picture it gives is only a close 
approximation to reality. 
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NAME 
join - relational database operator 

SYNOPSIS 
join [ optiom ] filel file2 

DESCRIPTION 
Join fonns, on the standard output, a join of the two relations specified by the 
lines ofjilel andftle2. Iffi/el is-, the standard input is used. 

Filel and ftle2 must be sorted in increasing AScn collating sequence on the 
fields on which they are to be joined, normally the first in each line. 

There is one line in the oulpllt for each pair of lines in filel and file2 that have 
identical join fields. The output line normally consists of the common field, 
then the rest of the line from filel , then the rest of the line from file2 . 

The default input field separators are blank, tab, or new-line. In this case, mul
tiple separatOrs count as one field separator, and leading separators are ignored. 
Thus, to preserve tabs and multiple occurrences of spaces in a file, you must 
select tabs as the allemate delimiter using the -t option where c is the tab char
acter (see the -t option below). The default output field separator is a blank. 

Some of the below options use the argument n. This argument should be a 1 or 
a 2 refening to either file! or file2, respectively. The following options are 
recognized: 

-an In addition to the DOI'ffial output, produce a line for each unpairable line 
in file n, where n is 1 or 2. 

-e s Replace empty output fields by strings. 

-jn m Join on them th field of file n. If n is missing, use them th field in each 
file. Fields are nwnbered starting with 1. 

-o list Each output line comprises the fields specified in list, each element of 
which has the fonn n. m, where n is a file number and m is a field 
number. The common field is not printed unless specifically requested. 

-t ~ Use character c as a separaiOI' (tab character). Every appearance of c 
in a line is significant The character c is used as the field separator for 
both input and output 

EXAMPLE 
If "filel" contains: Austen -

Bailey-
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Clark~ 

Dawson
Smith-

and "file2" comains: 

then 

Austen Jack Anchor Brewery 
Clark Maryann Shoeshop 
Daniels Steve Computer Software 
Dawson Sylvia Toot Sweets 
Smith Sally Talcum Powdery 

join -jll -j2 1 -o 2.2 2.1 1.2 2.3 2.4 file! file2 

will generate 

Jack Austen- Anchor Brewery 
Maryann Clark - Shoeshop 
Sylvia Dawson -Toot Sweets 
Sally Smith -Talcum Powdery 

join -jl 4 -j2 3 -o 1.1 2.1 1.6 -t: /et£/passwd /etc/group 

JOIN(!) 

joins the password file and the group file, matching on the numeric group ID, 
and outputting the login name, the group name, and the login directory. It is 
assumed that the files have been sorted in ASCII collating sequence on the 
group ID fields. 

SEE ALSO 
awk(l), comm(l), sort(!) uniq(I). 

BUGS 
With default field separation, the collating sequence is that of sort -b; with -t, 
the sequence is that of a plain sort. 

The conventions of join, sort, comm, uniq and awk (1) are wildly incongruous. 

Filenames lhat are numeric may cause conflict when the -o option is used right 
bebe listing filenames. 
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NAME 
kill - terminate a process 

SYNOPSIS 
kUI I - sisno ] PID ... 

DESCRIPTION 
Kill sends signal 15 (terminate) to the specified processes. This will nor
mally kill processes that do not catch or ignore the signal. The process 
number of each asynchronous process started with & is reported by the 
Shell (unless more than one process is started in a pipeline, in which case 
the number of the last process in the pipeline is reported). Process 
numbers can also be found by using ps(l). 

The details of the kill are described in ki//(2). For example, if process 
number 0 is specified, all processes in the process group are signaled. 

The killed process must belong to the current user unless he is the super
user. 

If a signal number preceded by - is given as first argument, that signal is 
sent instead of terminate (see s/gna/(2)). In particular "kill -9 ... " is a 
sure kill. 

EXAMPLE 
kill24068 

Sends signal IS to the process with the ID number 24068. 

SEE ALSO 
ps(l), sh(l), kill(2), signal(2) . 

• 1 • 
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NAME 
last - indicate last logins of users and teletypes 

SYNOPSIS 
lastlname ... ](tty ... I 

DESCRIPTION 
Last will look back in the wtmp file which records alllogins and logouts for 
information about a user, a teletype !terminal] or any group of users and 
teletypes. Arguments specify names of users or teletypes of interest. 
Names of teletypes may be given fully or abbreviated. For example last 0 
is the same as last ttyO' • If multiple arguments are given, the information 
which applies to any of the arguments is printed. For example last root 
console would list all of "root's" sessions as well as all sessions on the con· 
sole terminal. 
Last reports the sessions of the specified users and teletypes, most recent 
first, indicating start times, duration, and teletype for each. If the session is 
still continuing or was cut short by a reboot, last so indicates. 

EXAMPLE 

FILES 

last reboot 
will give an indication of mean time between reboots of the system. 

Last with no arguments prints a record of alllogins and logouts, in reverse 
order. Since last can generate a great deal of output, piping it through the 
more program for screen viewing is advised. 

If last is interrupted with a "break", it indicates how far the search has pro
gressed in wtmp. If interrupted with a quit signal (generated by a control· 
\), last exits and dumps core. 

Control·d (EOF) signal does nothing. Therefore exit gracefully from last 
with a "break" or "shift/delete" signal. 

/etc/wtmp 

AUTHOR. 

login data base 

Howard Katseff 
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NAME 
lav - print load average statistics 

SYNOPSIS 

'" DESCRIPTION 

UniSoft LAV(l) 

Lav prints the average number of jobs in the run queue over the last I, 5, 
and 15 minutes. 
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NAME 
ld- lint. editor for common object files 

-- SYNOPSIS ld [-..,..,..] [-fjilij [-I%] [....,] [-ao~] [-r] [-<] HI [-] [-x] 
[-z] [-F] [-Ldir] [-M] [-Nl [-V] 1-VSmlm]ftl<...,., 

DESCIUI'nON 
The ld command combines several object files into one, perfotms relocation. 
1UOiva - symboil, omd - symbollabi< infmnorion for symbolic 
debugging. In ... sbDplest c-. ......... of - object ............ 
given, mild combinel them, producin&: an object module that can eilber be 
executed or used as iDput for a subsequent lei run. The OlllpUt of ld is left in 
a.out. This 1lle is executable if no ermn occurred during the load. H any input 
file. ftlcnlllJW, is not an object 6le, ld asaumes it is eitber a text file containing 
link editor dil=tives or an ardlive libnry. 

H any argument is a library, it is seardled exacdy once at the point it is encoun
teml in the lllJWileOllist. Ooly those routines definina an muesolved external 
reference are loaded. The library (an::hivo) symbol table (see ar(4)) is searohed 
sequentially with as many passes as are necessary to resolve extemal references 
........ be wislled by libmy members. Thus, ... onlering ofllbnoy memben 
is unimponant. 
The followiDg tlag options are ra:ognized by ld: -e.,.,.. 

Set the default entry point adcbe:ss b the output file kl be lhat of the sym
bol eJMYM, 

-!fill 
Set the default fill pa1tlel'D for holes within .. output section as well as ini
tialized Ita sections. The argumentftll is a two-byte constant. 

-lx Search a library llbu, where .x is up to seven chara:tas. A library is 
searched when its name is encountered. so the placement of a -1 is 
signidcanL The default library localion is llib. 

-m Produce a map or lisdng of the input/output sections oa tbe standard 0111-
puL 

-~ Produce an output object file by the name outfile_. The name of the default 
object file is a.out. 

-r Retain relocation eotries in the ootput object fite. Relocaiion entries must 
be saved if the OlllpUt 1IJe is to become an input fUe in a subsequent ld run, 
The link edila does not complain about umaolved refereDces. 

-s Strip Une number entries and symbol table information from the output 
object file. 

Pagel May 1988 



LD(I) LD(I) 

-t Tum off' the warning about muldply-defined symbols that are not tho same 
me. _....,....,... 
Enlel' symnonw as an undeJlned symbol in the symbol table. This is useful 
for loodiDg entiJely 6um a Ubrary,lln<e imliolly dies,- table b empty 
and an unresolved refenmce is needed 10 fon:e the loading of the fint rou
tine. 

-x Do not preserve local (non-global) symbols in the output symbol table; 
enter exlem8l. and static symbols ooly. This option saves some space in the 
output file. 

-z Load the text segment at m offset from zero so that null pointer references 
getlei'Ue a scgmenlation violation. 

-F C..... a demand-paged oxecutable. 
-Ldlr 

Oumge die -of sealclUDa for Uhu .. look .. dir ...... lookmg 
in llib ancti.-IUb. This lag option is effective only if it precedes the -1 
8ag option oalbe command Unc. 

-M Output a message for each multiply-defined extemal definition. However. 
if the objects being loaded included debugging informalion. extraneous 
output is produced (see lbe -a option in tt(l). 

-N Plat the data section immediately following the text in the output file. Note 
that the -N option muat be used either with /usrlb"blaasharedJd or with a 
user-supplied Jd file. 

- V Output a message giving infonnation about the version ofld being used. 

-vs-
use 1111m as a decimal version stamp identifying the a.ont file that is pro
duced. The version stamp is stored in the optional header'. 

The followina inlonnation about section alignment and MMU requirements 
should be consideted at system installation. 
The default secdon aligoment .:tloo fer lei on M68000 systems is to align the 
code (.text) and data (.datil and ,bss combined) separate)y on 512-byte boun
daries. Since MMU requiremeols vuy from system to system, this alignment is 
not always desirable. 'Ibis version of lei provides a mechanism to allow the 
specification of different section a1ignmerus for each system. allowing you to 
align each sectioo separarely on 11-byte boundiQes, where 11 is a multiple of 
512. The default section alignment....,. for ld m tllilsys-lito olign die 
code (,test) at byte 0 and the data (.data and .ba combined) at the 4 megabyte 
bouncbuy (byto 10487576). 

When all input files have been processed (and if no ovenide is provided). ld 
will search the list of library directories (as with the -1 ftag option) for a file -../ 
named detauiUd If this file is found, it is processed as an kl instruction file (or 
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ifik ). The delau1tJd file -ld -ify die '"'!Wml a1ignmeot as outlined 
below. If it does not exist, the default alignment action wiU be taken. 

1be delault.ld file sbould appear as follows, with <tillgnment> replaced by the 
alignment requirement in bytes: 

Sl!lCTIONS { 
.text : t• 
GROUP ALIGN(<4ligMM'III>) : { 

.data {} 

.bss I 1 
I 

Nou: 1bis system. requires a dilla rollllding that is an even multiple of 1 
mepbyte (1 mepbyee is dJe seament size). 

For example, a delault.ld file of the following form would provide the same 
alignll'll'flt 81 the default (~12--byle boundary): 

SECTIONS { 
.text : {) 
GROUP ALIGN(512) : { 

.data 

.bss 
I 

{) 
{) 

To get alipment on 2K-byte boundaries, the following default.ld file should be .......... 
SECTIONS { 

.text : II 
GROUP ALIGN(2048) : { 

.data : {} 

.bss : ll 
I 

Note that Ibis system requires a data rOUIIding that is an even multiple of 1 
mepbyte ( l meaabyte is the segment size). 

For more information about the format of ld instruction files or the meaning of 
the commands, see ••ld -lint Editor'' in the UniPlus+ Programming Guide. 

F1LI!S 
lbmM 
/6bl• 
/usr/lib/* 
a.out default OUipUt file 
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SEB AUO 
u(l), cc(l), .... ~4), ar(4). 

WARNINGS 
ThrooJ)t its flaa: opdons and input directives, the common lint edila' gives you 
gRU ftuibilityi bowcva', if you use the iDput directiws, yoo. must assume 
some added respoDSibi.lilies. IDput dRclives should insure tho folJowin& pro-

perties ""--= 

May 1988 

C defines a zero pointer as DUll A pointer to which zero has been 
assigned must not point 10 any object. To satisfy this, you must not place 
any object at virtual address zero in the data space. 

Wben you call the link edicot through ec(l). a startup routine is linked 
with your program. This routine ca1Is exit( ) (see exit(2)) after execution 
of lhe main program. If you. call the link edilor direcdy, you. must insure 
that the program always caDs edt( ), rather than falling duough the end 
of the enay routine. 

Page4 



LD(I) 

FILES 

GROUP ALIGN(2048): { 
.data : ll 
.bss: II 
I 

LD(l) 

For more information about the format o d instruction files or the mean
ing of the commands, see LD in the Pro 

/lib 
/usr/lib 
a. out 

SEE ALSO 
as(l), cdl), a.out(4), ar(4). 

WARNINGS 

Page 3 

Through its options an directives, the common link editor gives 
users great flexibility; wever, those who use the input directives must 
assume some added r ponsibilities. Input directives should insure the fol
lowing properties fo 

C defines a ro pointer as null. A pointer to which zero has been 
assigned t not point to any object. To satisfy this, users must not 
place an object at virtual address zero in the data space. 

When he link editor is called through cr( I), a startup routine is 
link with the user's program. This routine calls exit ( J (see 
<'_\'i )) after execution of the main program. If the user calls the link 

1tor directly, then the user must insure that the program always 
ails exit( ) rather than falling through the end of the entry routine. 
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NAME 
ld - link editor for common object files 

SYNOPSIS 
ld [ -eepsym] [ -ffill] [ -lx] [ -m] [ -ooutfile] [ -r] [ -s] [ -usymname] 
[ -z] [ -F] [ -Ldir] [ -N] [ -V] [ -VSnum] filenames 

DESCRIPTION 
The ld command combines several object files into one, performs relocation, 
resolves external symbols, and supports symbol table information for symbolic 
debugging, In the simplest case, the names of several object programs are given, 
and ld combines them, producing an object module that can either be executed or 
used as input for a subsequent ld run. The output of ld is left in a. out. This file 
is executable if no errors occur during the load. If any input file, filename, is not 
an object file, ld assumes it is either a text file containing link editor directives or 
an archive library. 

If any argument is a library, it is searched exactly once at the point it is encoun
tered in the argument list. Only those routines defining an unresolved external 
reference are loaded. The library (archive) symbol table (see ar{4)) is searched 
sequentially with as many passes as are necessary to resolve external references 
that can be satisfied by library members.. Thus, the ordering of library members 
is unimportant. 

The following options are recognized by /d. 

-eepsym 
Set the default entry point address for the output file to be that of the 
symbol epsym. 

-fjilf Set the default fill pattern for "holes" within an output section as well as 
initialized bss sections. The argument fill is a two-byte constant. 

-lx Search a library Ubx.a, where x is up to seven characters. A library is 
searched when its name is encountered, so the placement of a -I is 
significant. By default, libraries are located in /lib. 

-m Produce a map or listing of the input/output sections on the standard out
put. 

-oouifile 
Produce an output object file by the name outfile. The name of the 
default object file is a.out. 

- r Retain relocation entries in the output object file. Relocation entries must 
be saved if the output file is to become an input file in a subsequent ld 
run. The link editor does not complain about unresolved references. 

- s Strip line number entries and symbol table information from the output 
object file. 

-usymname 
Enter symmune as an undefined symbol in the symbol table. This is use
ful for loading entirely from a library, since initially the symbol table is 
empty and an unresolved reference is needed to' force the loading of the 
first routine. 

- z Load the text segment at an offset from zero so that null pointer refer
ences generate a segmentation violation. 

- F Create a demand-paged executable. 

- Ldir Change the algorithm of searching for Ubx.a to look in dir before looking 
in !lib and fusrllib. This option is effective only if it precedes the -lop
lion on the command line. 
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FILES 

(Vir/lUll) LD{ 1) 

- N Put the data section immediately following the text in the output file. 

- V Output a message giving information about the version of ld being used. 

-VSnum 
Use num as a decimal version stamp identifying the a.out file that is pro
duced. The version stamp is stored in thil optional header. 

The following information about section alignment and MMU requirements should 
be considered at system installation. 

The default section alignment action for ld on M68000 systems is to align the 
code (.text) and data {.data and .bss combined) separately on 512-byte boun
daries. Since MMU requirements vary from system to system, this alignment is 
not always desirable. The version of ld for M68000 systems, therefore, provides 
a mechanism to allow the specification of different section alignments for each 
system. 

When all input files have been processed (and if no override is provided), ld will 
search the list of library directories (as with the -I option) for a file named 
default.ld. If this file is found, it is processed as an ld instruction file (or ifile). 
The default.ld file should specify the required alignment as outlined below. If it 
does not exist, the default alignment action will be taken. 

The default.ld file should appear as follows, with <alignment> replaced by the 
alignment requirement in bytes: 

SECilONS { 
.text : {} 
GROUP AUGN(<alignment>): { 

.data: G 

.bss : G 
} 

For example, a default.ld file of the following fonn would provide the same 
alignment as the default (512-byte boundary): 

SECTIONS { 
.text:{} 
GROUP ALIGN(512): { 

.data : {} 

.bss : D 
} 

To get alignment on 2K-byte boundaries, the following default.ld file would be 
specified: 

SECTIONS{ 
.text : {} 
GROUP AUGN(2048) : { 

·""' ' {} .bss : {} 
} 

For more information about the fonnat of ld instruction files or the meaning of the 
commands, see LD in the Programming Guide. 

/lib 
/usr/lib 
a.out default output file 
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SEE ALSO 
as( I), cc(l), a.out(4), ar(4). 

WARNINGS 
Through its options and input directives, the common link editor gives users great 
flexibility; however, those who use the input directives must assume some added 
responsibilities. Input directives should insure the following properties for pro
grams: 

C defines a zero pointer as null. A pointer to which zero has been assigned 
must not point to any object. To satisfy this, users must not place any 
object at virtual address zero in the data space. 

When the link editor is called through cc(l), a startup routine is linked with 
the user's program. This routine -calls exit ( ) (see exi/(2)) after execution 
of the main program. If the user calls the link editor directly, then the user 
must insure that the program always calls exit( ) rather than falling through 
the end of the entry rouline. 
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NAME 
ld5.0 - link editor 

SYNOPSIS 
ldS.O ( option 1 file 

DESCRIPTION 
Ld5. 0 combines several object programs into one, resolves external refer
ences, and searches libraries. In the simplest case several object files are 
given, and ld5. 0 combines them, producing an object module which can be 
either executed or become the input for a further ld5.0 run. (In the latter 
case, the -r option must be given to preserve the relocation bits.) The out
put of ld5.0 is left on a.out. This file is made executable only if no errors 
occurred during the load. 

The argument routines are concatenated in the order specified. The entry 
point of the output is the beginning of the first routine. 

If any argument is a library, it is searched exactly once at the point it is 
encountered in the argument Jist. Only those routines defining an 
unresolved external reference are loaded. If a routine from a library refer
ences another routine in the library, the referenced routine must appear 
after the referencing routine in the library. Thus the order of programs 
within libraries may be important. 

The symbols "_etext", '_edata" and "_end" ('etext", "edata" and "end" in C) 
are reserved, and if referred to, are set to the first location above the pro
gram, the first location above initialized data, and the first location above 
all data respectively. It is erroneous to define these symbols. 

Ld5. 0 understands several options. Except for -I, they should appear 
before the file names. 

-s "Strip" the output, that is, remove the symbol table and relocation 
bits to save space (but impair the usefulness of the debugger). 
This information can also be removed by strip (I). 

-u Take the following argument as a symbol and enter it as undefined 
in the symbol table. This is useful for loading wholly from a 
library, since initially the symbol table is empty and an unresolved 
referen<.:e is needed to force the loading of the first routine. 

- b: This option is an abbreviation for the library name 
'/lib/5.0/libx.a", where x is a string. If that does not exist, /d5. () 
tries '/usr/lib/5.0/libx.a". A library is searched when its name is 
encountered, so the placement of a -I is significant. 

-:~ Do not preserve local inon-.globiJ symbols in the output symbol 
table; only enter external symbols. This option saves some space 
in the output file. 

-X Save local symbols except for those whose names begin with "L". 
This option is used by cc5. /J (1) to discard internally generated 
labels while retaining symbols local to routines. 

-r Generate relocation bits in the output file so that it can be the sub
ject of another ld5.0 run. This flag also prevents final definitions 
from being given to common symbols, and suppresses the 
"undefined symbol' diagnostics. 
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- R x Set starting relocation address of program to x (x is in hex). 

- L T x Set the text relocation address to x (x is in hex). 

-LD x Set the data relocation address to x (xis in hex). 

-LC x Set the common relocation address to x (xis in hex). 

-LB X -· -n 

-N x 

-o 

-· 

Set the bss relocation address to x (xis in hex). 

Force definition of common storage even if the -r flag is present. 

Arrange that when the output file is executed, the text portion will 
be read-only and shared among all users executing the file. This 
involves moving the data areas up to the first possible protection 
boundary following the end of the text. 

Set the data relocation boundary to x for shared text programs. 
The value x may be followed by a k or K to indicate multiplication 
by 1024. 

The name argument after -o is used as the name of the ld5.0 out
put file, instead of a.out. 

The following argument is taken to be the name of the entry point 
of the loaded program; location 0 is the default. 

-F x 

EXAMPLE 

Add offset x to all data referen~;:es (xis in hex). 

FILES 

ld5.0 -s llib/5.0/crtO.o filea.o fileb.o -lc 

will load subroutines "filea" with "fileb" for execution and remove its sym
bol table. 

/lib/5.0/lib".a libraries 
/usr/lib/5.0/lib".a more libraries 
a.out default output file 
/lib/5.0/crtO.o "C" start up routine 

SEE ALSO 
ar5.00), as5.0(1), ~;:c5.0(1). 
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NAME 
lex - generate programs for simple lexical tasks 

SYNOPSIS 
lex [ -rctvn] [file] ... 

DESCRIPTION 
Lex generates programs to be used in simple lexical analysis of text. 

The input files (standard input default) contain strings and expressions to be 
searched for, and C text to be executed when strings are found. 

A file lex.yy.c is generated which, when loaded with the library, copies the 
input to the output except when a string specified in the file is found; then the 
corresponding program text is executed. The actual string matched is left in 
yytext, an external character array. Matching is done in order of the strings in 
the file. The strings may contain square brackets to indicate character classes, 
as in [abx-z] to indicate a, b, x, y, and z; and the operators •, +,and? mean 
respectively any non-negative number of, any positive number of, and either 
zero or one occurrences of, the pre-vious character or character class. The char
acter • is the class of all ASCIT characters except new-line. Parentheses for 
grouping and vertical bar for alternation are also supported. The notation 
r { d ,e } in a rule indicates between d and e instances of regular expression r. It 
has higher precedence than I , but lower than •, ? , +, and concatenation. The 
character ~ at the beginning of an expression permits a successful match only 
immediately after a new-line, and the character $ at the end of an expression 
requires a trailing new-line. The character 1 in an expression indicates trailing 
context; only the part of the expression up 1o the slash is returned in yytext, but 
the remainder of the expression must follow in the input stream. An operator 
character may be used as an ordinary symbol if it is wilhin " symbols or pre
ceded by\. Thus [a-zA-Z]+ matches a string of letters. 

Three subroutines defined as macros are expected: input() 1o read a character, 
unput(c) to replace a character read; and output(c) to place an output charac
ter. They are defined in terms of the standard streams, but you can override 
them. The program generated is named yylex(), and the library contains a 
main() which calls it The action REJECI' oo the right side of the rule causes 
this match to be rejected and the next suitable match executed; the function 
yymoreO accumulates additional characters into the same yytext; and the func. 
tion yyless(p ) pushes back the portion of the string matched beginning at p , 
which should be between yytext and yytext+yyleng. The macros input and out
put use files yyin and yyout to read from and write to, defaulted to stdin and 
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stdout, respectively. 

Any line beginning with a blank is assumed to contain only C text and is 
copied: if it precedes %% , it is copied into the external definition area of the 
lex.yy.c file. All rules should follow a%%, as in YACC. Lines p-eceding %% 
which begin with a non-blank character define the string on the left to be the 
remainder of the line; it can be called out later by surrounding it with (} . ·Note 
that curly brackeL<l do not imply parentheses; only string substitution is done. 

The external names generated by lex all begin with the prefix yy or YY. 

The flags must appear before any files. The flag -r indicates RATFOR actions, 
--c indicates C actions and is the default, -t causes the lex.yy.c program to be 
written instead to standard output, -v provides a one-line summary of statistics 
of the machine generated, -n will not print out the- summary. Multiple files 
are treated as a single file. If no files are specified, standard input is used. 

Certain table sizes for the resulting finite state machine can be set in the 
definitions section: 

%p n number of positions is n (default 2000) 
%o n number of states is n (500) 
%t n number of parse tree nodes is n (1000) 
%a n number of transitions is n (3000) 

The use of one or more of the above automatically implies the -v option, unless 
the -n option is used. 

EXAMPLE 
D [0-9] 
%% 
if printf("JF statement'ftH); 
[a-z]+ print£(" tag, value %s\nft ,yytext); 
0 (D)+ print£(" octal number %s\nH ,yytext); 
{D}+ printfrdecimal number %s\nH,yytext); 
"++~ printf("unary op\n"); 
.. + H printr("binary op .. ~n: 
"/'" [ loop: 

September 24, 1987 

while (inpul() !: '"''); 
switch (inputQ) 

[ 
case'(: break; 
case '•': unpUl('"''); 
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SEE ALSO 
yacc(l), maUoc(3X). 

default: go to loop; 
} 

LEX in the Programming Tools Guide. 

BUGS 

LEX(l) 

When given an illegal option, id reports the fact that it has been given an illegal 
option, but then continues to execute with the default options rather than stop
ping execution and printing a usage message. 
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NAME 
line - read one line 

SYNOPSIS 
line 

DESCRIPTION 

LINE (I) 

Line copies one line (up to a new-line) from the standard input and writes 
it on the standard output. It returns an exit code of I on EOF and always 
prints at least a new-line. It is often used within shell files to read from the 
user's terminal. 

EXAMPLE 
line 
Hello world 

will return 

Hello world 
In the Bourne shell (sh): 

a='line' 
hi there 
echo Sa 

will return 

hi there 
In the C-shell (csh): 

set a='line' 
bye bye 
echo Sa 

will reiUrn 

bye bye 

SEE ALSO 
sh(l), read(2). 
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NAME 
lint - a C program checker 

SYNOPSIS 
lint [ options 1 file ... 

DESCRIPTION 
Lint attempts to detect feawres of die C program files that are likely to be bugs, 
non-portable, or wasteful. It also checks type usage more strictly than the com~ 
pilers. Among die diings that are currently detected are unreachable statements, 
loops not entered at the top, automatic variables declared and not used, and log
ical expressions whose value is constanL Moreover, the usage of functions is 
checked to find functions that return values in some places and not in others, 
functions called with varying numbers or types of arguments, and functions 
whose values are not used or whose values are used but none returned. 

Arguments whose names end with .c are taken to be C source files. Arguments 
whose names end with .In are taken to be the result of an earlier invocation of 
lint with either the -c or the -o option used. The .In files are analogous to .o 
(object) files that are produced by the cc(l) command when given a .c file as 
input. Files with other suffixes are warned about and ignored. 

Lint will take all the .c,.ln, and Uib-lx.ln (specified by -Ix) files and process 
them in their command line order. By default. lint appends the standard Clint 
library (llib-lc.In) to the end of the list of files. However, if the -p option is 
used, the portable C lint library (llib-porLin) is appended instead. When the -c 
option is not used, the second pass of lint checks this list of files for mutual 
compatibility. When the -c option is used, the .In and the Uib-lx.In files are 
ignored. 

Any number of lint options may be used, in any order, intermixed with file
name arguments. The following options are used to suppress certain kinds of 
complaints: 

-a Suppress complaints about assignments of long values to variables that 
are not long. 

-b Suppress complaints about break statements that cannot be reached. 
(Programs produced by lex or yacc will often result in many such com
P""""l· 

-h Do not apply heuristic tests that attempt to intuit bugs, improve style, 
and reduce waste. 
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-u Suppress complaints about functions and external variables used and not 
defined, or defined and not used. (This option is suitable for running lint 
on a subset of files of a larger program). 

-v Suppress complaints about unused arguments in functions. 

-x Do not report variables referred to by external declarations but never 
ured. 

The following arguments alter lint 's behavior. 

-lx Include additional lint library Dib-Ix.ln. For example, you can include a 
lint version of the Math Library Uib-lm.In by inserting -lm on the com
mand line. This argument does not suppress the default use of llib-lc.ln. 
These lint libraries must be in the assumed directory. This option can be 
used to reference local lint libraries and is useful in the development of 
multi-file projects. To generate llib-IX.In from llib-IX, use: 

%cc -E -C -Diint llib-IX I /llsr/libJiin!Jlintl -vx -H/tmp/lint$$ > llib-lX.ln 

% nn -f /tmpJlintS$ 

-n Do not check compatibility against either the srandard or the portable 
lint library. 

-p Attempt to check portability to other dialects (IBM and GCOS) of C. 
Along with stricter checking, this option causes all non-external names 
to be truncated to eight characters and all external names to be truncated 
to six characters and one case. 

--c No longer available (see description for -1). 

-o lib No longer available (see description for -1). 

The -D, -u, and -1 options of cpp(l) and the -g and -0 options of cc(l) are 
also recognized as separate arguments. The -g and -0 options are ignored, 
but, by recognizing these options. lint's behavior is closer to that of the cc (I) 
command. Other options are warned about and ignored. The pre-processor 
symbol "lint" is defined 1o allow certain questionable code to be altered or 
removed for lint, Therefore, the symbol "lint" should be thought of as a 
reserved word for all code that is planned to be checked by lint . 

Cenain conventional comments in the C source will change the behavior of 
lint: 
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/*NafREACHED*/ 
at appropriate points stops comments about unreachable code. (This com
ment is typically placed just after calls to functions like exit(2)), 

/*VARARGSn*/ 
suppresses the usual checking for variable numbers of arguments in the 
following function declaration. The data types of the first n arguments are 
checked; a missing n is taken to be 0. 

/*ARGSUSED*/ 
turns on the -v option for the next function. 

/*LINTLIBRARY*/ 
at the beginning of a file shuts off complaints about unused functions and 
function arguments in this file. This is equivalent to using the -v and -x 
options. 

Lint produces its first output on a per-source-file basis. Complaints regarding 
included files are collected and printed after all source files have been pro
cessed. Finally, if the -c option is not used, information gathered from all input 
files is collected and checked for consistency. At this point, if it is not clear 
whether a complaint stems from a given source file or from one of its included 
files, the source file name will be printed followed by a question mark. 

The behavior of the -c and the -o options allows for incremental use of lint on 
a set of C soiD'Ce files. Generally, one invokes lint once for each source file 
with the -c option. Each of these invocations produces a .In file which 
conesponds to the .c file, and prints all messages that are about just that source 
file. Mter all the source files have been separately run through lint, it is 
invoked once more (without the -c option), listing all the .In files with the 
needed -lx options. This will print all the inter-file inconsistencies. This 
scheme works well with make (I); it allows make to be used to lint only the 
source files that have been modified since the last time the set of source files 
were tinted. 

EXAMPLE 
lint-b myfi.le.c 

checks the consistency of the file "myfile.c". The -b option indicates that 
unreachable break statements are not to be checked. This option might well be 
used on files that fex(l) generates. 
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FILES 

/usr,llib 

/usr,llib/lint[12] 
/usr,llib/llib-lc.ln 

/usr,llib/llib-port.ln 

/usr,llib/llib-lm.ln 

LINT (I) 

the directory where the lint libraries specified by lhe -lx 
option must exist 
first and second passes 
declarations for C Library functions (binary format; source 
is in fusrflib!Uib-Ic) 
declarations for portable functions (binary format; source is 
in fusrflib!Uib-port) 
declarations for Math Library functions (binary format; 
source is in /usrfliblllib-lm) 

/usr/tmp/* lint* temporaries 

SEE ALSO 
cc(l), cpp(l), make(l). 

BUGS 
exit (2), longjmp(3C), and olher functions that do not return are not understood; 
this causes various lies. 
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NAME 
In - make links 

SYNOPSIS 
In [-s] name] [name2] 

In name .. .directory 

DESCRIPTION 
A link is a directory entry referring to a file; the same file (together with its size, 
all its proteCtion information, etc.) may have several links to it. 

There are two kinds of links: hard links and symbolic links. By default In 
makes hard links. A hard link to .a file is indistinguishable from the original 
directory entry; any changes to a file are effective independent of the name used 
to reference the file. Hard links may not span file systems and may not refer to 
directories. 

The -s flag option causes In to create symOOiic links. A symbolic link contains 
the name of the file to which it is linked. The referenced file is used when an 
open(2) operation is performed on the link. A stat(l) on .a symOOlic link will 
return the linked-to file; an lstat(2) must be done to obtain infonnation about 

,---.- the link. The readlink(J.) call may be used to read the contents of a symbolic 
link. Symlxllic links may span file systems and may refer to directories. 

Given one or two arguments, ln creates a link to an existing file namel. If 
name2 is given, the link has that name; name2 may also be a directory in which 
to place the link; otherwise it is placed in the current directory. If only the 
directory is specified, the link will be made to the last component of namel. 

Given more than two arguments, ln makes links to all the named files in the 
named directory. The links made will have the same name as the files being 
lin)ced to. 

FILES 

lb
SEE ALSO 

cp(l), mv(l), rm(l), link(2), lstat(2), readlink(2), stat(2), symlink(2). 
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NAME 
login - sign on 

SYNOPSIS 
loa;ia I name [ env-var .•. II 

DESCRIPTION 
The login command is used at the beginning of each terminal session and 
aUows you to identify yourself to the system. It may be invoked as a com
mand or by the system when a connection is first established. Also, it is 
invoked by the system when a previous user has terminated the initial shell 
by typing a cntr/-d to indicate an "end-of-file". 

If login is invoked as a command, it must replace the initial command 
interpreter. This is accomplished by typing: 

exec login 
from the initial shell. 

Login asks for your user name (if not supplied as an argument), and, if 
appropriate, your password. Echoing is turned off (where possible) during 
the typing of your password, so it wiU not appear on the written record of 
the session. 

-At some installations, an option may be invoked that wiU require you to 
enter a second "dialup" password. This will occur only for dial-up connec
tions, and will be prompted by the message "dialup password:". Both pass
words are required for a successful login. 

If you do not complete the login successfully within a certain period of time 
(e.g., one minute), you are likely to be silently disconnected. 

After a successful login, accounting files are updated, the procedure 
/ete/proflle is performed, the messa;ge-of-the-day, if any, is printed, the 
user-ID, the group-ID, the working directory, and the command interpreter 
(usually sh(l)) is initialized, and the file .profile in the working directory is 
executed, if it exists. These specifications are found in the /ete/passwd file 
entry for the user. The name of the command interpreter is - followed by 
the last component of the interpreter's pathname (i.e., -sh). If this field 
in the password file is empty, then the default command interpreter, 
lbia/sh is used. If this field is "•", then a chroot(2) is done to the direc
tory named in the directory field of the entry. At that point login is re
executed at the new level which must have its own root structure, including 
/ete/Ioala and /etc/passwd. 
The basic environment (see environ (S)) is initialized to: 

HOME= your-login-directory 
PATH"" :/ bin:/usr /bin 
SHELL- last-field-oj-passwd-entry 
MAIL -lusr/ maiV your-login-name 
TZ = tlmezone-speclficatlon 

The environment may be expanded or modified by supplying additional 
arguments to login, either at execution time or when login requests your 
login name. The arguments may take either the form .xxx or xxx-yyy. 
Arguments without an equal sign are placed in the environment as 

L n-xxx 
where n is a number starting at 0 and is incremented each time a new vari
able name is required. Variables containing an - are placed into the 
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environment without modification. If they already appear in the environ
ment, then they replace the older value. There are two exceptions. The 
variables PATH and SHELL cannot be changed. This prevents people, log
BinS into restricted shell environments, from spawning se<:ondary shells 
which are not restricted. Both login and getty understand simple single
character quoting conventions. Typing a backslash in front of a character 
quotes it and allows the inclusion of such things as spaces and tabs. 

EXAMPLE 

FILES 

At the beginning of each terminal session, the following sort of message is 
displayed on the screen: 

UniSoft 68000 UNIX 
:login: 

to which a user name is the appropriate response. 

/etc/utmp 
/etc/wtmp 
/usr/mail/ your-name 
/etc/motd 
/etc/passwd 
/etc/profile 
/etc/cshrc 
.profile 
.login 
.cshrc 
.logout 

accounting 
accounting 
mailbox for user your-name 
message-of- the-day 
password file 
systemwide pcrsonaJ profile (sh(l)) 
systemwide personal csh startup (csh (1)) 
personal profile ( sh (1)) 
personal csh startup used at login time (csh (I)) 
personal csh startup (csh (1)) 
personaJ csh logout used at logout time (csh(l)) 

SEE ALSO 
mail(l), newgrp(l), sh(l), su(l), passwd(4), profile(4), environ(S). 

DIAGNOSTICS 
Login incorrect 

if the user name or the password cannot be matched. 

No shell. cannot open password file. or no directory 
consult a UNIX system programming counselor. 

No utmp entry. You must exec "log/It' from the lowest level" slf. 
if you attempted to execute login as a command without using the 
shell's exec internal command or from other than the initial shell. 
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NAME 
togname - get login name 

SYNOPSIS 

LOGNAME(l) 

loa;uame ---
DESCRIPTION 

Logname returns the contents of the environment variable SLOGNAME, 
which is set when a user logs into the system. 

EXAMPLE 

FILES 

logname 

displays the SLOG NAME of the user logged into the system on the current 
port. 

/etc/profile 

SEE ALSO 
env(l), login(I),Iogname(3X), environ(S), printenv(l). 
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NAME 
!order- find ordering relation for an object library 

SYNOPSlS 
!order file ... 

DESCRIPTION 
The input is one or more object or library archive files (see ar(l)). The stan
dard output is a list of pairs of object file names, meaning that the first file of the 
pair refers to external identifiers defined in the second. The output may be pro
cessed by tsort(l) to find an ordering of a library suitable for one-pass access 
by ld (1). Note that the link editor ld (1) is capable of multiple passes over an 
archive in the portable archive format (see ar(4)) and does not require that 
lorder(l) be used when building an archive. The usage of the lorder(l) com
mand may, however, allow for a slightly more efficient access of the archive 
during the link edit process. 

EXAMPLE 
ar cr library !order • .o I tsort 

builds a new library from existing .o files. 

FILES 
•symref, •symdef temporary files 

SEE ALSO 
O<(l),ld(l), t=t(l), 0<(4). 

BUGS 
Object files whose names do not end with .o, even when contained in library 
archives, are overlooked Their global symbols and references are attributed to 
some other file. 
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NAME 
lorderS.O- find ordering relation for an object library 

SYNOPSIS 
lorder5.0 file ... 

DESCRIYilON 
The input is one or more object or librmy archive files (see ar5.0(1)). The 
standard output is a list of pairs of object file names, meaning that the first file 
of the pair refers to external identifiers defined in the second. The output may 
be processed by tsort(l) to find an ordering of a library suitable for one-pass 
access by ld5.0(1). Note that the link editor ld5.0(1) is capable of multiple 
passes over an archive in the portable archive format (see ar5.0(4)) and does 
not require that lorder5.0(1) be used when building an archive. The usage of 
Cite lorderS.O(l) command may, however, aJlow for a slightly more efficient 
access of the archive during the link edit process. 

EXAMPLE 
arS.O cr library lorder5.0 •.o I tsort 

builds a new library from existing .o files. 

FILES 
•symref, •symdef temporary files 

SEE ALSO 
a6.Q(I),Id5.0(1), """(!), "5.0(4). 

BUGS 
Object files whose names do not end with .o, even wbtn conrained in library 
archives, are overlooked. Their global symbols and refe~CnCCS are attributed 10 

scme other file. 
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NAME 
,r- lp, cancel- send/cancel requests to an LP line printer 

SYNOPSIS 
lp [-e) [-ddest] [-m] [-nnumber] [--ooption} [-s) [-ttitle] [-w] files 
cancel [ ids] ( prinl:ml] 

DESCRIPTION 
Lp arranges for the named files and associated information (collectively called a 
request) to be printed by a line printer. If no file names are mentioned, the 
standard input is assumed. The file name - stands for the standard input and 
may be supplied on the command line in conjunction with named files. The 
order in which files appear is the same order in which they will be printed. 

Lp associates a unique id with each request and prints it on the standard output. 
This id can be used later to cancel (see below) or lind the status (see lpstat(l)) 
of the request. 

The following options to lp may appear in any order and may be imermixed 
with file names: 

Make copies of the files to be printed immediately when lp is 
invoked. Normally, files will not be copied, but will be linked 
whenever possible. If the -c option is not given, then the user 
should be careful not to remove any of the files before the request 
has been printed in its entirety. It should also be noted that in the 
absence of the -c option, any changes made to the named files after 
the request is made but before it is printed will be reflected in the 
printed outpul 

--d dest Choose dest as the printer or class of printers that is to do the print. 
ing. If dest is a printer, then the request will be printed only on that 
specific printer. H dl:st is a class of printers, then the request will be 
printed on the first available printer that is a member of the class. 
Under certain cooditions (printer unavailability, file space limita
tion, etc.), requests for specific destinations may not be accepted 
(see accept(lM) and lpstat(l)). By default, dest is taken from the 
environment variable LPDFSI' (if it is set). Otherwise, a default 
destination (if one exisl8) for the computer system is used. Destina
tion names vary between systems (see lpstat(l)). 

-m Send mail (see mail (I)) after the files have been printed. By 
default, no mail is sent upon normal completion of the print request. 

Page 1 Septembu 24, 1987 



LP(l) LP(l) 

-n number Print number copies (default of 1) of the outpuL 

-ooption Specify printer-dependent or class-dependent options. Several such 
optio11S may be collected by specifying the -o keyletter more than ·~· 
once. For more infonnation about what is valid for options, see 
Models in Ipadmin (IM). 

Suppress messages from lp(l) such as wrequest id is ... ". 

-t title Print title on the banner page of the output. 

-w Write a message on the user's terminal after the files have been 
printed. If the user is not logged in, then mail will be sent instead. 

Cancel cancels line printer requests that were made by the lp(I) command. 
The command line argwnents may be either request ids (as returned by /p(l)) 
or printer names (for a complete list. use lpstat(l)). Specifying a request id 
cancels the associated request even if it is currently printing. Specifying a 
printer cancels the request which is cwrently printing on that printer. In either 
case, the cancellalion of a request that is currently printing frees the printer to 
print its next available request A request will be cancelled only if cancel is 
invoked by ils owner or the super-user. 

FlLES 
/os</sr<XJl/lpj• 

SEE ALSO 
enable(l),lpstal(l), mail(!). 
accept( 1M), Ipadmin( 1M), lpscbed(lM) in the UniPius+ Administrator's 
Manum. 
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NAME 
lpstat - print LP status information 

SYNOPSIS 
lpstat [options] 

DESCRIPTION 

FILES 

Lpstot prints information about the current status of the LP line printer sys
tem. 

If no options are given, then lpstot prints the status of all requests made to 
fp(l) by the user. Any arguments that are not options are assumed to be 
request ids (as returned by fp)_ Lpstat prints the status of such requests. 
Options may appear in any order and may be repeated and intermixed with 
other arguments. Some of the keyletters below may be followed by an 
optional list that can be in one of two forms: a list of items separated from 
one another by a comma, or a list of items enclosed in double quotes and 
separated from one another by a comma and/or one or more spaces. For 
example: 

- u"userl, user2, userJ" 
The omission of a fist following such keyletters causes all information 
relevant to the keyletter to be printed, for example: 

lpstat -o 

prints the status of all output requests. 

-a[ fist) Print acceptance status (with respect to {p) of destinations for 
requests. List is a li:st of intermixed printer names and class 
names. 

-c( fist] Print class names and their members. List is a list of class 
names. 

-d Print the system default destination for /p. 

-o( fist] Print the status of output requests. List is a list of intermixed 
printer names, class names, and request Ids. 

- p( list] Print the status of printers. List is a list of printer names. 

- r Print the status of the LP request scheduler. 

-s Print a status summary, including the status of the line printer 
scheduler, the system default destination, a list of class names 
and their members, and a list of printers and their associated dev
ices. 

- t Print all status information. 

-u[ fist] Print status of output requests for users. List is a list of login 
names. 

-vI fist] Print the names of printers and the pathnames of the devices 
associated with them. List is a list of printer names. 

/usr/spool/lp/• 

SEE ALSO 
enable(!), lp(l). 
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NAME 
Is - list contents of directory 

SYNOPSIS 
Is [ -RadCxmlnOf!rtucpFbqisf] [names) 

DESCRIPTION 

Page I 

For each directory argument, /5 lists the contents of the directory; for each 
file argument, Is repeats its name and any other information requested. 
The output is sorted alphabetically by default. When no argument is given, 
the current directory is listed. When several arguments are given, the argu
ments are first sorted appropriately, but file arguments appear before direc
tories and their contents. 

There are three major listing formats. The default format is to Jist one 
entry per line, the -C and -x options enable multi-column formats, and 
the -m option enables stream output format in which files are listed across 
the page, separated by commas. In order to determine output formats for 
the -C, -x, and -m options, /5 uses an environment variable, 
COLUMNS, to determine the number of character positions available on 
one output line. If this variable is not set, the termin[o database is used to 
determine the number of columns, based on the environment variable 
TERM. If this information cannot be obtained, 80 columns are assumed. 

There are an unbelievable number of options: 

- R Recursively list subdirectories encountered. 

-a List all entries; usually entries whose names begin with a period (.) 
are not listed. 

-d If an argument is a directory, list only its name (not its contents); 
often used with -I to get the status of a directory. 

-C Multi-column output with entries sorted down the columns. 

-x Multi-column output with entries sorted across rather than down 

-m 
-I 

-· -· -· 
-t -· 

the page. 

Stream output format. 

List in long format, giving mode, number of links, owner, group, 
size in bytes, and time of last modification for each file (see below). 
If the file is a special file, the size field will instead contain the 
major and minor device numbers rather than a size. 

The same as -1, except that the owner's UID and group's GID 
numbers are printed, rather than the associated character strings. 

The Silme as -1, except that the group is not printed. 

The same as -I, except that the owner is not printed. 

Reverse the order of sort to get reverse alphabetic or oldest first as 
appropriate. 

Sort by time modified (latest first) instead of by name. 

Use time of last access instead of last modification for sorting (with 
the -t option) or printing (with the -I option). 
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_, 

-p 

-F 

-b 

-q 

-l -· -I 

Use time of last modification of the i-node (file created, mode 
changed, etc.J for sorting (- t) or printing (-I). 

Put a slash (/) after each filename if that file is a directory. 

Put a slash (/) after each filename if that file is a directory and put 
an asterisk (*) after each filename if that file is executable. 

Force printing of non-graphic characters to be in the octal \ddd 
notation. 
Force printing of non-graphic characters in file names as the charac
ter (?). 

For each file, print the i-number in the first column of the report. 

Give size in blocks, including indirect blocks, for each entry. 

Force each argument to be interpreted as a directory and list the 
name found in each slot. This option turns off -I, -t, -s, and 
-r, and turns on -a; the order is the order in which entries 
appear in the directory. 

The mode printed under the -I option consists of 10 characters that are 
interpreted as follows: 

The first character is: 
d if the entry is a directory; 
b if the entry is a block special file; 
c if the entry is a character special file; 
p if the entry is a fifo {a.k.a. "named pipe") special file; 

if the entry is an ordinary file. 

The next 9 characters are interpreted as three sets of three bits each. 
The first set refers to the owner's permissions; the next to permis
sions of others in the user-group of the file; and the last to all others. 
Within each set, the three characters indicate permission to read, to 
write, and to execute the file as a program, respectively. For a direc
tory, "execute" permission is interpreted to mean permission to 
search the directory for a specified file. 

The permissions are indicated as follows: 

r if the file is readable; 
w if the file is writable; 
x if the file is executable; 

if the indicated permission is twl granted. 

The group-execute permission character is given as s if the file has 
set-group-ID mode; likewise, the user-execute permission character is 
given as s if the file has set-user-ID mode. The last character of the 
mode (normally x or -) is t if the 1000 (octal) bit of the mode is on; 
see dmwd(l) for the meaning of this mode. The indications of set-ID 
and 1000 bits of the mode are capitalized (S and T respectively) if the 
corresponding execute permission is twl set. 

When the sizes of the files in a directory are listed, a total count of blocks, 
including indirect blocks, is printed. 
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EXAMPLE 
Is -!/etc 

will list all entries in /etc in long format. 

FILES 
/etc/passwd 
/etc/group 
I usrllib/ terminfo/* 

SEE ALSO 
chmod(i), find(!). 

BUGS 

to get user IDs for Is -I and Is -o. 
to get group IDs for Is -I and Is -g. 
to get terminal information. 

LS(l) 

Unprintable characters in file names may confuse the columnar output 
options. 
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NAME 
m4 - macro processor 

SYNOPSIS 
m4 (options] [files] 

DESCRIPTION 

Pagel 

.\14 is a macro processor intended as a front end for Ratfor, C, and other 
languages. Each of the argument files is processed in order; if there are no 
files, or if a file name is -, the standard input is read. The processed text 
is written on the standard output. 

The options and their effects are as follows: 

-e Operate interactively. Interrupts are ignored and the output is 
unbuffered. Using this mode requires a special state of mind. 

-s Enable line sync output for the C preprocessor (#line ... ) 

- Bim Change the size of the push-back and argument collection buffers 
from the default of 4,096. 

-Him Change the size of the symbol table hash array from the default of 
199. The size should be prime. 

-Sim Change the size of the call stack from the default of 100 slots. 
Macros take three slots, and non-macro arguments take one. 

-Tim Change the size of the Ioken buffer from the default of 512 bytes. 

To be effective, these flags must appear before any file names and before 
any - D or - U flags: 

- D name(= I"U/] 
Defines name to ml or to null in ml's absence. 

- Vname 
undefines tWill<'. 

Macro calls have the form: 

name(argl,arg2, ... , argn) 

The ( must immediately follow the name of the macro. If the name of a 
defined macro is not followed by a (, it is deemed to be a call of that macro 
with no arguments. Potential macro names consist of alphabetic letters, 
digits, and underscore _, where the first character is not a digit. 

Leading unquoted blanks, tabs. and new-lines are ignored while collecting 
arguments. Left and right sin.gle quotes are used to quote strings. The 
value of a quoted string is the string stripped of the quotes. 

When a macro name is recognized, its arguments are collected by searching 
for a matching right parenthesis. If fewer arguments are supplied than are 
in the macro definition, the trailing arguments are taken to be null. Macro 
evaluation proceeds normally during the collection of the arguments, and 
any commas or right parentheses which happen to turn up within the value 
of a nested call are as effective as those in the original input text. After 
argument collection, the value of the macro is pushed back onto the input 
stream and rescanned. 
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M4 makes available the following built-in macros. They may be redefined, 
but once this is done the original meaning is lost. Their values are null 
unless otherwise stated. 

define lhe setond argument is installed as the value of the macro 
whose name is the first argument. Each occurrence of $11 in 
the replacement text, where n is a digit, is replaced by the n
th argument. Argument 0 is the name of the macro; missing 
arguments are replaced by the null string; $# is replaced by 
the number of arguments; s~ is replaced by a list of all the 
arguments separated by commas; $@ is like $«, but each 
argument is quoted (with the current quotes). 

undefine 

defn 

pushdef 

popdef 

ifdef 

shift 

changequote 

changecom 

divert 

undivert 

divnum 

removes the definition of the macro named in its argument. 

returns the quoted definition of its argument(s). It is useful 
for renaming macros, especially built-ins. 

like dejine, but saves any previous definition. 

removes current definition of its argument(s), exposing the 
previous one if any. 

if the first argument is defined, the value is the second argu
ment, otherwise the third. If there is no third argument, the 
value is null. The word unix is predefined on the UNIX Sys
tem versions of m4. 

returns all but its first argument. The other arguments are 
quoted and pushed back with commas in between. The quot
ing nullifies the effect of the extra scan that will subsequently 
be performed. 

change quote symbols to the first and second arguments. The 
symbols may be up to five characters long. Changequote 
without arguments restores the original values G.e., "). 

change left and right comment markers from the default # 
and new-line. With no arguments, the comment mechanism 
is effectively disabled. With one argument, the left marker 
becomes the argument and the right marker becomes new
line. With two arguments, both markers are affected. Com
ment markers may be up to five characters long. 

m4 maintains 10 output streams, numbered 0-9. The final 
output is the concatenation of the streams in numerical order; 
initially stream 0 is the current stream. The diven macro 
changes the current output stream to its (digit-string) argu
ment. Output diverted to a stream other than 0 through 9 is 
discarded. 
causes immediate output of text from diversions named as 
arguments, or all diversions if no argument. Text may be 
undiverted into another diversion. Undiverting discards the 
diverted text. 

returns the value of the current output stream. 

July 16, 1985 Page 2 



M4(1) 

Page J 

'"' 
if else 

incr 

deer 

eva] 

''" index 

substr 

translit 

include 

sinclude 

syscmd 

sysval 

M40) 

reads and discards characters up to and including the next 
new-line. 

has three or more arguments. If the first argument is the 
same string as the second, then the value is the third argu
ment If not, and ir there are more than four arguments, the 
process is repeated with arguments 4, 5, 6 and 7. Otherwise, 
the value is either the fourth string, or, if it is not present, 
null. 
returns the value of its argument incremented by I. The 
value of the argument is calculated by interpreting an initial 
digit-string as a decimal number. 

returns the value of its argument decremented by 1. 

evaluates its argument as an arithmetic expression, using 32-
bit arithmetic. Operators include +, -, •, I, %, - (exponen
tiation), bitwise&, I.·, and·; relationals; parentheses. Octal 
and hex numbers may be specified as in C. The second argu
ment specifies the radix for the result; the default is 10. The 
third argument may be used to specify the minimum number 
of digits in the result. 

returns the number of characters in its argument. 

returns the position in its first argument where the second 
argument begins (zero origin), or -I ir the second argument 
does not occur. 
returns a substring of its first argument. The second argu
ment is a zero origin number selecting the first character; the 
third argument indkates the length of the substring. A miss
ing third argument is taken to be large enough to extend to 
the end of the first string. 

transliterates the characters in its first argument from the set 
given by the second argument to the set given by the third. 
No abbreviations are permitted. 

returns the contents of the fiie named in the argument. 

is identical to i11dmfe, except that it says nothing if the file is 
inaccessible. 

executes the UNIX System command given in the first argu
ment. No value is returned. 

is the return code from the last call to syscmd. 

maketemp fills in a string of XXXXX in its argument with the current 
process ID. 

m4exit 

m4wrap 

err print 

causes immediate exit from m4. Argument I, if given, is the 
exit code; the default is 0. 

argument I wlll be pushed back at final EOF; example: 
m4wrap('cleanup() ') 

prints its argument on the diagnostic output Iii~. 
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dumpdef 

traceon 

traceoff 

M4(1) 

prints current names and definitions, for the named items, or 
for all if no arguments are given. 

with no arguments, turns on tracing for all macros (including 
built-ins). Otherwise, turns on tracing for named macros. 

turns off trace globally and for any macros specified. Macros 
specifically traced by ITm·eon can be untraced only by specific 
calls to lraceo.f!: 

EXAMPLE 
m4 file I file2 > outputfile 

will run the m4 macro processor on the files "file I'' and "file2", redirecting 
the output into "outputfile". 

SEE ALSO 
cc(l), cpp(l). 
M4 in the Programming Tools Guide. 
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NAME 
m68k, pdpll, u3b, u3b5, vax - provide trutb value about your processor .... 

SYNOPSIS 
m68k 

(lllpll 

••• 
a3b5 

DESCRIPTION 
The following commands will return a true value (exit code of 0) if you are 
on a processor tbat the command name indicates. 

m68k True if you are on a 68000. 

(lllpU True if you are on a PDP-ll/45 or PDP-11/70. 

a3b True if you are on a 38 20S. 

a3bS True if you are on a 38 5 computer. 

vu True if you are on a VAX-11!750 or VAX-11/780. 

The commands that do not apply will return a false (non-zero) value. 
These commands are often used within make(l) makeflles and shell pro
cedures to increase portability. 

SBB ALSO 
make(l), sh(l), test(l), true(l). 
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NAME 
mail, rmail - send mail to users or read mail 

SYNOPSIS 
mall I -epqr 1 [ -f file I 
mail I - t I persons 

rmall I -t I persons 

DESCRIPTION 
Mail without arguments prints a user's mail, message-by-message, in last· 
in, first-out order. For each message, the user is prompted with a ? , and a 
line is read from the standard input to determine the disposition of the 
message: 

<new-line> 
+ 
d 
p 

s (files] 
w (files] 

m (persons] 

Go on to next message. 
Same as <new-line>. 
Delete message and go on to next message. 
Print message again. 
Go back to previous message. 
Save message in the named files (mbox is default). 
Save message, without its header, in the named files 
(mbox is default). 
Mail the message to the named persons (yourself is 
default). 

q Put undeleted mail back in the mal/file and stop. 
EOT (control-d) Same as q. 
"' Put all mail back in the mailfile unchanged and stop. 
! command Escape to the shell to do command. 
• Print a command summary. 

The optional arguments alter the printing of the mail: 

-e causes mail not to be printed. An exit value of 0 is returned if 
the user bas mail; otherwise, an exit value of 1 is returned. 

- p causes all mail to be printed without prompting for disposition. 
-q causes mail to terminate after interrupts. Normally an inter· 

rupt only causes the termination of the message being printed. 
-r causes messages to be printed in first-in, first-out order. 
-ffi/e causes mail to use file (e.g., mbox) instead of the default 

mal/file. 

When persons are named, mail takes the standard input up to an end-of-file 
(or up to a line consistins of just a .) and adds it to each person's mailjile. 
The message is preceded by the sender's name and a postmark. Lines that 
look like postmarks in the mes§aie, (i.e., "From .. .") are preceded with a 
>. The -t option causes the message to be preceded by all persons the 
mail is sent to. A person is usually a user name recognized by login (I). If 
a person being sent mail is not recognized, or if mail is interrupted during 
input, the file dead.letter will be saved to allow editing and resending. 
Note that this is regarded as a temporary file in that it is recreated every 
time needed, erasing the previous contents of dead.letter. 

To denote a recipient on a remote system, prefix person by the system 
name and exclamation mark (see uucp(IC)). Everything after the first exc
lamation mark in persons is interpreted by the remote system. In particular, 
if persons contains additional exclamation marks, it can denote a sequence 
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of machines throush which the message is to be sent on the way to its ulti
mate destination. For example, specifying a!b!cde as a recipient's name 
causes the message to be sent to user b!cde on system a. System a will 
interpret that destination as a request to send the message to user cde on 
System b. This might be useful, for instance, if the sending system can 
access system a but not system b, and system a has access to system b. 
Mall will not use uucp if the remote system is the locaJ system name (i.e., 
localsystem! user). 

The mal/file may be manipulated in two ways to alter the I unction of mail. 
The other permissions of the file may be read-write, read-only, or neither 
read nor write to allow different levels of privacy. If changed to other than 
the default, the file will be preserved even when empty to perpetuate the 
desired permissions. The file may also contain the first line: 

Forward to person 
which will cause all mail sent to the owner of the mailjile to be forwarded 
to person. This is especially useful to forward all of a person's mail to one 
machine in a multiple machine environment. In order for forwarding to 
work properly, the mailjile should have "mail" as group ID, and the group 
permission should be read-write. 

Rmail only permits the sending of mail; uucp(IC) uses rma/1 as a security 
precaution. 

When a user logs in, the presence of mail, if any, is indicated. Also, 
notification is made if new mail arrives while using mail. 

EXAMPLE 

FILES 

mail carolyn 

accepts whatever message is typed up to an EOF. Carolyn will be notified 
that she has mail the next time she logs in. 

If you want to read mail that has been sent to you, simply type 

mail 

/etc/passwd 
/usrlmaiVuser 
$HOME/mbox 
SMAIL 
/tmp/ma• 
/usr/mail/•.lock 
dead. letter 

to identify sender and locate persons 
incoming mail for user, i.e., the mailjife 
saved mail 
variable containing path name of muiffi/e 
temporary file 
lock for mail directory 
unmailable text 

SEE ALSO 

BUGS 

login(l), maiJx(l), uucp(IC), write(l). 

Conditions sometimes result in a failure to remove a lock file. 
After an interrupt, the next message may not be printed; printing may be 
forced by typing a p. 
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NAME 
mailx - interactive message processing system 

SYNOPSIS 
mailx !options! lname .. ,J 

DESCRIPTION 
The command matlx provides a comfortable, flexible environment for send
ing and receiving messages electronically. When reading mail, mailx pro
vides commands to facilitate saving, deleting, and responding to messages. 
When sending mail, mailx allows editing, reviewing and other modification 
of the mess!ll!e as it is entered. 
Incoming mail is stored in a standard file for each user, called the system 
mailbox for that user. When mallx is called to read messages, the mailbox is 
the default place to find them. As messages are read, they are marked to 
be moved to a secondary file for storage, unless specific action is taken, so 
that the messages need not be seen again. This secondary file is called the 
mbox and is normally located in the user's HOME directory (see "MBOX" 
(ENVIRONMENT VARIABLES) for a description of this file). Messages 
remain in this file until forcibly removed. 

On the command line, options start with a dasb (-) and any other argu
ments are taken to be destinations (recipients). If no recipients are 
specified, mallx wi11 attempt to read messages from the mailbox. Command 
line options are: 

-d Turn on debugging output. Neither particularly 
interesting nor recommended. 

-e Test for presence of mail. Mailx prints nothing 
and exits with a successful return code if there is 
mail to read. 

-f [filename) Read messages from filename instead of mailbo)C. 
If no filename is specified, the mbox is used. 

- F Record tbe message in a file named after the first 
recipient. Overrides the "record" variable, if set 
(see ENVIRONMENT VARIABLES). 

-h number The number of network "hops• made so far. This 
is provided for network software to avoid infinite 
delivery loops. 

-H 
-I 

-· 
-N 
-r addre55 

-s subject 

-u user 

Print header summary only. 

Ignore interrupts. See aJso "ignore• (ENVIRON
MENT VARIABLES). 

Do not initialize from the system default Mai/x.rc 
file. 

Do not print initial header summary. 

Pass address to network delivery software. All tilde 
commands are disabled. 

Set the Subject header field to subject. 

Read user's mflilbox. This is only effective if user's 
mailbox is not read protected . 
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-u 

MAILX(l) 

Convert uucp style addresses to internet standards. 
Overrides the 'conv' environment variable. 

When reading mail, malfx is in command mode. A header summary of the 
first several messages is displayed, followed by a prompt indicatins; mailx 
can accept regular commands (see COMMANDS below). When sending 
mail, malfx is in input mode. If no subject is specified on the command line, 
a prompt for the subject is printed. As the message is typed, maifx will read 
the messase and store it in a temporary file. Commands may be entered by 
beginning a line with the tilde (.) escape character followed by a single 
command letter and optional arguments. See TILDE ESCAPES for a sum
mary of these commands. 

At any lime, the behavior of mai/x is governed by a set of environment vari
ables. These are flags and valued parameters which are set and cleared via 
the set and unset commands. See ENVIRONMENT VARIABLES below for a 
summary of these parameters. 

Recipients listed on the command line may be of three types: login names, 
shell commands, or alias groups. Login names may be any network 
address, including mixed network addressing. If the recipient name begins 
with a pipe symbol ([), the rest of the name is taken to be a shell command 
to pipe the message through. This provides an automatic interface with any 
program that reads the standard input, such as /p(l) for recording outgoing 
mail on paper. Alias poups are set by the •lias command (see COM
MANDS below) and are lists of recipients of any type. 

Regular commands are of the form 

[ comm•nd 1 I msgllst 1 [ arguments 1 

If no command is specified in command mode, print is assumed. In input 
mode, commands are recognized by the escape character, and lines not 
treated as commands are taken as input for the message. 

Each message is assigned a sequential number, and there is at any time the 
notion of a 'current' message, marked by a '>' in the header summary. 
Many commands take an optional list of messages (msglisi) to operate on, 
which defaults to the current message. A msg/lst is a list of message 
specifications separated by spaces, which may include: 

n 

s 
• 
n-m 
user 
/striq 

" 

Message number n. 
The current messqe. 
The first undeleted messqe. 
The last message. 
All messqes • 
An inclusive range of message numbers. 
All messages from user. 
All messages with string in the subject line (case ignored). 
All messages of type c, where cis one of: 

d deleted messages 
n new messages 
o old messages 
r read messages 
u unread messages 

Note that the context of the command determines whether 
this type of message specification makes sense. 
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Other arguments are usually arbitrary strings whose usage depends on the 
command involved. File names, where expected, are expanded via the nor
mal shell conventions (see sh(l)). SpedaJ characters are recognized by cer
tain commands and are documented with the commands below. 

At start-up time, mai/x reads commands from a system-wide file 
(/usr/lib/malb:/mailx.rcl to initiaJize certain parameters, then from a 
private start-up file ($HOME/.mallrc) for personalized variables. Most 
regular commands are legal inside start-up files, the most common use 
being to set up initial display options and alias lists. The following com
mands are not legal in the start-up file: !, Copy, edit, followup, Followup, 
bold, mail, preserve, reply, Reply, shell, and visual. Any errors in the 
start-up file cause the remaining lines in the file to be ignored. 

COMMANDS 
The following is a complete list of mai/x commands: 

!shell-command 
Escape to the shell. See "SHELL" (ENVIRONMENT VARI
ABLES). 

# comment Null command (commentl. This may be useful in .maitre files. 

Print the current message number. 

? Prints a summary of commands. 

alias olios name. 
group alias name ... 

Declare an alias for the given names. The names will be sub
stituted when alias is used as a recipient. Useful in the .mailrc 
file. 

alternates name 
Declares a list of alternate names for your login. When 
responding to a message, these names are removed from the 
list of recipients for the response. With no arguments, alter
nate'> prints the current list of alternate names. See also 
"allnet" (ENVIRONMENT VARIABLES). 

cd [dil'ectorjl 
chdir [Jirec/OrJl 

Change directory. If directory is not specified, $HOME is used. 

copy Uilenamd 
copy (msg/ist] jih'twme 

Copy messages to the file without marking the messages as 
saved. Otherwise equivalent to the save command. 

Copy [msgllstl 
Save the specified messages in a file whose name is derived 
from the author of the message to be saved, without marking 
the messages as saved. Otherwise equivalent to the Save com
mand. 
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delete (msglisl! 
Delete messages from lhe mailbox. If "auloprint' is set, the 
next message after the last one deleted is printed (see 
ENVIRONMENT VARIABLES). 

discard [header-file .. .1 
ignore (header-file .. .] 

dp (msg/istl 

Suppresses printing of the specified header fields when display
ing messages on the screen. Examples of header fields to 
ignore are "status" and "cc." The fields are included when the 
message is saved. The Print and Type commands override this 
command. 

dt (msglisl! Delete the specified messages from the mailbox and print the 
next message after the last one deleted. Roughly equivalent to 
a delete command followed by a print command. 

eeho string ... 
Echo the given strings Uike echo (I)). 

edit lmsglisll 

exit 

Edit the given messages. The messages are placed in a tem
porary file and the "EDITOR" variable is used to get the name 
of the editor (see ENVIRONMENT VARIABLES). Default editor 
is ed(l). 

xit Exit from mailx, without changing the mailbox. No messages 
are saved in the mbox (see also quit). 

file [fllenamel 
folder {filename! 

folders 

Quit from the current file of messages and read in the specified 
file. Several special characters are recognized when used as file 
names, with the following substitutions: 

% the current ma llbox. 
%user the mailbox for user. 
# the previous file. 
& the current mbox.. 

Default file is the current mailbox. 

Print the names of the files in the directory set by the "folder" 
variable (see ENVIRONMENT VARIABLES). 

followup (message] 
Respond to a message, recording the response in a file whose 
name is derived from the author of the message. Overrides the 
"record" variable, if set. See also the Followup, Save, and 
Copy commands and "outfolder" (ENVIRONMENT VARI
ABLES). 
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Followup (msglis.d 
Respond to the first message in the msg/lst sending the message 
to the author of each message in the msglist The subject line is 
taken from the first message and the response is recorded in a 
file whose name is derived from the author of the first mes
sage. See also the foUowup, Save, and Copy commands and 
"outfolder" (ENVIRONMENT VARIABLES). 

from [msglisd 
Prints the header summary for the specified messages. 

11roup a/las name .. . 
alias alias name .. . 

Declare an alias for the given names. The names will be sub
stituted when alias is used as a recipient. Useful in the .mallrc 
file. 

headers (message! 
Prints the page of headers which includes the message 
specified. The "screen" variable sets the number of headers per 
page (see ENVIRONMENT VARIABLES). See also the 11 com
mand. 

help Prints a summary of commands. 

bold [msgfisd 
preserve (msglisd 

Holds the specified messages in the mailbox. 

if slr 
mail-command;; 
,,~ 

mail-commands 
endif Conditional execution, where s will execute following mail

command;;, up to an else or endif, if the program is in send 
mode, and r causes the mall-commands to be executed only in 
receive mode. Useful in the .mailrc file. 

Ignore header-file .. . 
discard header-file .. . 

list 

mail name 

Suppresses printing of the specified header fields when display
ing messages on the screen. Examples of header fields to 
ignore are 'status" and "cc." All fields are included when the 
message is saved. The Print and Type commands override this 
command. 

Prints all commands available. No explanation is given. 

Mail a message to the specified users. 

mbox (msg/isd 
Arrange for the given messages to end up in the standard mbox 
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save file when mailx terminates normally. See "MBOX" 
(ENVIRONMENT VARIABLES) for a description of this file. See 
also the n:it and quit commands. 

111ext [meuage] 
Go to next message matching message. A msglist may be 
specified, but in this case the first valid message in the list is 
the only one used. This is useful for jumping to the next mes
sage from a specific user, since the name would be taken as a 
command in the absence of a real command. See the discus
sion of msglists above for a description of possible message 
specifications. 

flpe [msglis.d (shefl-commandl 
[msglisd fshe/1-commandl 

Pipe the message through the given sheff-command The mes
sage is treated as if it were read. If no arguments are given, 
the current message is piped through the command specified by 
the value of the "cmd" variable. If the "page" variable is set, a 
form feed character is inserted after each message (see 
ENVIRONMENT VARIABLES). 

preserve [IIISglisd 
bold [msg/lsd 

Preserve the specified messages in the mailbox. 

Print [msg/lsd 
Type {msg/isd 

Print the specified messages on the screen, including all header 
fields. Overrides suppression of fields by the iznore command. 

print [msgllsd 
type [msglisd 

Print the specified messages. If "crt" is set, the messages longer 
than the number of lines specified by the "crt" variable are 
paged through the command specified by the "PAGER" vari
able. The default command is pg(l) (see ENVIRONMENT 
VARIABLES). 

quit Exit from mallx, storing messages that were read in mbox and 
unread messages in the mailbox. Messages tbat have been 
explicitly saved in a file are deleted. 

Reply [msglfsd 
Respond [msgfis.d 

Send a response to the author of each message in the msgfist. 
The subject line is taken from the first message. If "record" is 
set to a filename, the response is saved at the end of that file 
(see ENVIRONMENT VARIABLES). 

reply [message] 
respond (message] 

Reply to the specified message, including all other recipients of 
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the message. If "record" is set to a filename, the response is 
saved at the end of that file (see ENVIRONMENT VARIABLES). 

Save [msglisd 
Save the spet:ified messages in a file whose name is derived 
from the author of the first message. The name of the file is 
taken to be the author's name with all network addressing 
stripped off. Sec also the Copy, followup, and Followup com
mands and 'outfolder" (ENVIRONMENT VARIABLES). 

save lfilenameJ 
save (msglisd filename 

'" set name 

Save the specified messages in the given file. The file is created 
if it does not exist. The message is deleted from the mailbox 
when mailx terminates unless "kcepsave' is set (see also 
ENVIRONMENT VARIABLES and the exit and quit commands). 

set name= string 
set name= number 

Define a variable called name. The variable may be given a 
null, string, or numeric value. Set by itself prints all defined 
variables and their values. See ENVIRONMENT VARIABLES for 
detailed descriptions of the mailx variables. 

shell Invoke an interactive shell (see also "SHELL" (ENVIRONMENT 
VARIABLES)). 

size [msglisd 
Print the size in characters of the specified messages. 

source filename 

top [msglisd 

Read commands from the given file and return to command 
mode. 

Print the top few lines of the specified messages. If the 'top
lines' variable is set, it is taken as the number of lines to print 
(sec ENVIRONMENT VARIABLES). The default is 5. 

touch [msglisd 
Touch the specified messages. If any mess!ijle in msg/ist is not 
specifically saved in a file, it will be placed in the mbox upon 
normal termination. See exit and quit. 

Type (msglisd 
Print (msgl/sd 

Print the specified messages on the screen, including all header 
fields. Overrides suppression of fields by the ignore command. 

type [msg/isd 
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print (msglisl! 
Print the specified messages. If 'crt" is set, the messages longer 
than the number of lines specified by the "crt" variable are 
paged through the command specified by the "PAGER" vari
able. The default command is pg(l) (see ENVIRONMENT 
VARIABLES). 

undelete (msgflsl! 
Restore the specified deleted messages. Will only restore mes
sages deleted in the current mail session. If •autoprint" is set, 
the last message of those restored is printed (see ENVIRON
MENT VARIABLES). 

uuset name ... 

version 

Causes the specified variables to be erased. If the variable was 
imported from the execution environment (i.e., a shell vari
able) then it cannot be erased. 

Prints the current version and release date. 

visual(msglisd 
Edit the given messages with a screen editor. The messages 
are placed in a temporary file and the "VISUAL'' variable is 
used to get the name of the editor (see ENVIRONMENT VARI
ABLES). 

write [msg/istl filename 

xit 
exit 

z[ + 1-l 

TILDE ESCAPES 

Write the given messages on the specified file, minus the 
header and trailing blank line. Otherwise equivalent to the 
save command. 

Exit from mailx, without changing the mailbox. No messages 
are saved in the mbox (see also quit). 

Scroll the header display forward or backward one screen-full. 
The number of headers displayed is set by the "screen" variable 
(see ENVIRONMENT VARIABLES). 

The following commands may be entered only from input mode, by begin
ning a line with the tilde escape character ("). See 'escape' (ENVIRON
MENT VARIABLES) for changing this special character. 
·!shell-command 

Escape to the shell. 

Simulate end of file (terminate message input). 

·:mail-command 
- mall-command 
- Perform the command-level request. Valid only when sending 

a message while reading mail . 
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-, 
-. 
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Print a summary of tilde escapes. 

Insert the autograph string "Sign'' into the message (see 
ENVIRONMENT VARIABLES). 

-a Insert the autograph string "sign" into the message (see 
ENVIRONMENT VARIABLES). 

-b name... Add the names to the blind carbon copy (Bee) list. 

Add the names to the carbon copy (Cc) list. 

-d Read in the dead.letter file. See "DEAD" (ENVIRONMENT 
VARIABLES) for a description of this file. 

-e Invoke the editor on the partial message. See also "EDITOR" 
(ENVIRONMENT VARIABLES). 

-r lmsg/isrl Forward the specified messages. The messages are inserted 
into the message, without alteration. 

-h Prompt for Subject line and To, Cc, and Bee lists. If the field is 
displayed with an initial value, it may be edited as if you bad 
just typed it. 

-m [msg/isd 

Insert the value of the named variable into the text of the mes
sage. For example, -A is equivalent to •·1 Sign.' 

Insert the specified messages into the letter, shifting the new 
text to the right one tab stop. Valid only when sending ames
sage while reading mail. 

-P Print the message being entered. 

-q Quit from input mode by simulating an interrupt. If the body 
of the message is not null, the partial message is saved in 
dead.letter. See "DEAD" (ENVIRONMENT VARIABLES) for a 
description of this file. 

-r filename 
-<filename 
-< ! shell-command 

Read in the specified file. If the argument begins with an exc
lamation point (!), the rest of the string is taken as an arbitrary 
shell command and is executed, with the standard output 
inserted into the message. 

·s string ... Set the subject line to string. 

-, name ... Add the given names to the To list. 
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-v Invoke a preferred screen editor on the partial message. See 
also "VISUAL" (ENVIRONMENT VARIABLES). 

-..,filename Write the partial message onto the given file, without the 
header. 

-x Exit as with -q except the message is not saved in dead.fetter. 

·1 shelf-command 
Pipe the body of the message through the given 5hefl-command. 
If the shell-command returns a successful exit status, the output 
of the command replaces the message. 

ENVIRONMENT VARIABLES 
The following are environment variables taken from the execution environ· 
ment and are not alterable within mailx. 
HOME•dlrectory 

The user's base of operations. 

MAILRC•jllename 
The name of the start-up file. Default is $HOME/.mailrc. 

The following variables are internal mailx variables. They may be imported 
from the execution environment or set via the set command at any time. 
The unset command may be used to erase variables. 
allnet All network names whose last component (login name) match 

are treated as identical. This causes the msglist message 
specifications to behave similarly. Default is noallnet. See also 
the alternates command and the "metoo" variable. 

append 

uktt 

Upon termination, append messages to the end of the mbo.xfile 
instead of prepending them. Default is noappend. 

Prompt for the Cc list after message is entered. Default is 
noaskcc. 

asksub Prompt for subject if it is not specified on the command line 
with the -s option. Enabled by default. 

autoprint Enable automatic printing of messages after delete and undelete 
commands. Default is noautoprint. 

bane Enable the special-casing of exclamation points (!) in shell 
escape command lines as in v/0). Default is nobang. 

CIDd = shelf-command 
Set the default command for the pipe command. No default 
value. 

conY- conversion 
Convert uucp addresses t-o the specified address style. The only 
valid conversion now is int£met, which requires a mail delivery 
program conforming to the RFC822 standard for electronic 
mail addressing. Conversion is disabled by default. See also 
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ert- number 
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'sendmail" and the - U command line option. 

Pipe messages having more than number lines through the com
mand specified by the value of the "PAGER" variable (pg(l) by 
default). Disabled by default. 

DEAD= filename 

debu11 

... 

The name of the file 
untimely interrupt 
$HOME/dead.Jetter. 

in which to save partial letters in case of 
or delivery errors. Default is 

Enable verbose diagnostics for debugging. Messages are not 
delivered. Default is nodebug. 

Take a period on a line by itself during input from a terminal 
as end-of-file. Default is nodot. 

EDITOR- she/1-cammand 
The command to run when the edit or 'e command is used. 
Default is ed(l). 

escape- c Substitute c for the • escape character. 

folder- directory 

header 

The directory for saving standard mail files. User specified file 
names beginning with a plus ( +) are expanded by preceding 
the filename with this directory name to obtain the real 
filename. If directory does not start with a slash (/), $HOME is 
prepended to it. In order to use the plus ( +) construct on a 
mailx command line, "folder' must be an exported sh environ
ment variable. There is no default for the "folder" variable. 
See also "outfolder" below. 

Enable printing of the header summary when entering mailx. 
Enabled by default. 

bold Preserve all messages that are read in the maillx»: instead of 
putting them in the standard mbox save file. Default is nobold. 

ignore Ignore interrupts while entering messages. Handy for noisy 
dial-up lines. Defa1,1lt is nolgnore. 

lgnoreeof Ignore end-of-file during message input. Input must be ter
minated by a period (.) on a line by itself or by the •• com
mand. Default is noignoreeof. See also 'dot" above. 

keep When the mailbox is empty, truncate it to zero length instead of 
removing it. Disabled by default. 

keepsave Keep messages that have been saved in other files in the mail
twx instead of deleting them. Default is nokeepsave. 
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MBOX =filename 

metoo 

The name of the file to save messages which have been read. 
The xit command overrides Ibis function, as does saving lbe 
message explicitly in another file. Default is SHOME/mbox. 

If your login appears as a recipient, do not delete it from the 
list. Default is nometoo. 

LISTER.,. shelf-command 
The command (and options) to use when listing the contents 
of lbe 'folder" directory. The default is ls(l). 

onebop When responding to a message that was originally sent to 
several recipients, the olber recipient addresses are normally 
forced to be relative to the originating author's machine for the 
response. This flag disables alteration of lbe recipients' 
addresses, improving efficiency in a network where all 
machines can send directly to all other machines (i.e., one hop 
away). 

onlfolder Causes the files used to record outgoing messages to be located 
in lbe directory specified by the "folder' variable unless the 
pathname is absolute. Default is nooutfolder. See "folder' 
above and the Save, Copy, followup, and Followup commands. 

page Used wilb the pipe command to insert a form feed after each 
message sent through the pipe. Default is aopage. 

PAGER= shell-command 
The command to use as a filter for paginating output. This can 
also be used to specify the options to be used. Default is 
pg(l). 

prompt= string 
Set the command mode prompt to string. Default is "? ". 

quiet Refrain from printing the opening message and version when 
entering mailx. Default is noqulet. 

record= filename 
Record all outgoing mail in filename. Disabled by default. See 
also 'outfolder' above. 

sal'e Enable saving of messages in dead. letter on interrupt or delivery 
error. See 'DEAD" for a description of this file. Enabled by 
default. 

screen= number 
Sets the number of lines in a screen-full of headers for the 
headers command. 

sendmail= shell-command 
Alternate command for delivering messages. Default is 
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FILES 

mail(l). 

sendw•it Wail for background mailer to finish before returnina:. Default 
is nosendwalt. 

SHELL- shell-command 

sbowto 

sign= string 

The name of a preferred command interpreter. Default is 
sh(l). 

When displaying the header summary and the message is from 
you, print the recipient's name instead of the author's name. 

The variable inserted into the text of a message when the -. 
(autograph) command is given. No default (see also -i (TILDE 
ESCAPES)). 

Sian .. string 
The variable inserted into the text of a message when the -A 
command is given. No default (see also-, (TILDE ESCAPES)). 

lop lines- number 
The number of lines of header to print with the tep command. 
Default isS. 

VISUAL= shell-command 
The name of a preferred screen editor. Default is v/{1). 

SHOME/.mailrc 
SHOME/mbox 
/usr/mail/" 
I usrllib/ mailx/ mailx.help* 
I usr/lib/ mailxl mailx.rc 
/tmp/R[emqsx]* 

pers-onal start-up file 
secondary storage file 
post office directory 
help message files 
global start-up file 
temporary files 

SEE ALSO 

BUGS 

mail(!), pg(l), ls(l). 

Where shell-command is shown as valid, arguments are not always allowed. 
Experimentation is recommended. 

Internal variables imported from the execution environment cannot be 
unset. 

The full internet addressing is not fully supported by mailx. The new stan
dards need some time to settle down. 

Attempts to send a message having a line consisting only of a "." are 
treated as the end of the message by mai/(1) (the standard mail delivery 
program). 
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NAMB 
mate - maintain, update., and regenerate groups of programs 

SYNOPSIS 
make [-f makefile] [-p] [-11 [~k] [-s] [-r] [-n] [-b] --e] [-m] [-t] 
[-d.] [-q] [names] 

DESCRIPilON 
The following is a brief descripion of all options and special names: 
-r mahftle Description file name. Makefik is """'l'(d to be the name of a 

description file. A file name of - the standard inpuL The 
conrenrs of lnllk.qlle override the built-· rules if they are present. 

-p Print out the complete set of macro finitions and target descrip

"""'-
-1 

-· 
-r 

Ignore error codes returned by · 
entered if the fake target name 

oked commands. This mode is 
NORE appears in the description 

file. 

/oozero status, abandon work on the 
cwrent entry, but continue other branches that do not depend on 
that entry. 

Silent mode. Do not 
mode is also entered · 
description file. 

t command lines before executing. This 
fake lllrget name .SILENT appears in the 

-n No execute m . Print commands, but do not execute them. 
Even lines · ing with an @ are printed 

-b Compatibility ode for old makefiles. This option is on by defauh, 

--e En • variables override assignments within makefiles. 

-m Print a map showing text. data, and stack. This option is a 
on systems without the getu. system call. 

-t larget files (causing them to be up-to-date) rather than 
usual commands. 

Print out detailed infonnation on files and times 

I 
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NAME 
make - maiDtain, update. and regenerate groups of proJIImS 

,-..... SYNOPSIS 

,--... 

..... [-b) [-d) [-e) [-l ~] [-ij [-k] [-m] [-n] [--jl] [-<(] [-.] [-s] 
Hl [MmuJ 

DESCRIP110N 
1be following is a brief descrlplion of an lag options and some special names: 
-1 11111k4file Deacription file name. makefile is assumed to be the name of a 

descriplion file. A filename of- - lbo standmd input The 
coments rJ.Itll.llrefik override tbe built-in roles if they are present. 

--jl 

-1 

-· 
.... 

-r 

-n 

-· 

Print out the coqtlete set of mao definitions and target descri~ ...... 
....... ..... codes ......... by Dwoked commands. TlUs mode ;, 
entered if the fate taraet name .IGNORE appears in the desaip
donfilo. 

When a command returns nonzero sauus. abandon work on the 
curren& enby, but continue on other branches that do not depend on 
lhatemry, 

Silent mode. Do not print command lines before executing. This 
mode is also encered if the fake target name .siLENT appears in 
the descripdoo file. 

Do not use the built-in rules. 

No execute mode. Print commands, but do not execute them. 
Even lines beJinning with an@ are printed. 
Compadbilky mode for old mtWies, This mode on by default. 

~ Environment variables ovenide assignments within matefilea. 
-t toueh(t) tbe target files (causin& them to be up-to-date) rather than 

issue the usual commands. 

-d Debug mode. Print out detailed information Oil files and times ........... 
-q Question. The make command returns a zero 01' nonzero status 

code dependiDa on whether the target me is or is not up.IO-dale . 
• DEFAULT 

If a file must be made but them are no explicit conunancls or 
relevant built-in rules. the commands associated with the name 
.DEFAULT are used if iteDsts • 

.PRECIOUS 

Pagel 

Dependents of this target will not be removed w~ quit or inter· 
ruptare bit. 
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.SILENT Same effect as lhe -s flag optioo • 

.IGNORE Same effect as the -1 flag option. 

make executes COdllll8llds in makefrk 10 updace one or mme target lfiiiiWS. 
Name is typically a prognun. If no -t flag option is pesent. makeBie, 
Makefile, ..-kellle, liiCI LMate6le are tried m onle.. H moUfik is -, ... 
standard input is taken. More than one- tlriiJ:efiM argwncnt pair may appear • 

.... 1>pdalra • - only If its dejleDcloltts ........... than ... ....... All 
prerequisite files of a target are added recursively 10 the list of tar):ets. Missing 
tiles - deemed to be out of date. 
makefiJe contains a sequence of emries lhat apeclfy depeadcmcles. 1be first 
line of an entry is a bllm:-separated. nonnulllist of target~. then a:, then a (pos· 
sibly null) lisl: of prerequisite files or depeadcmcles. Text following a ; and an 
foUowin& lines that begin wilb a tab are sbell commands to be executed to 
update the l8rpt. 1be first line that does not beein wich a tab or# begins a new 
dependency 01' macro definition. Sbell commands may be continued across 
lines with lbe \newline sequence. Everydling printed by make (except the ini
tial lab) is passed directly to lhe shell as is. Thus, 

echo a\ 
b will-•• 

exactly the same as the shell would. 
Sharp(#) and a newline character surrouod comments. 

Tbe foUowitls maU}ile sayslbat pgm depends on two flies •.o and b.o, and that 
they in tum depend on tbeirconesponding soun:e files (a.e and b.c) and a com
moo file iDd.la: 

pgm: a.o b.o 
cc a.o b.o -o pgm 

a.o~ incl.h a.c 
cc -c a.c 

b.o: incl.h b.c 
cc -c b.c 

Command lines are executed one at a time, each by its own shell. The first one 
or two characteR in a command may be the following: -, @, -@, or @•, If@ 
is pmem:. printing of the CODUll8Dd is suppressed. If- Is present, make ignores 
an error. A line is printed when it is executed unless the -s flag option is 
present, or the enay .SILENT: is in maUfile, or unJeu the initial character 
sequence contains a @, 1be -a flag option specifies printing without execu
tion; however, if the command line has the string $(MAKE) in it. the line is 
always executed (see discussion of the MAKEFLAGS macro ID1der "Environ· 
ment,'' below). The -t (touch) flag option updates lhe modified dare of a file 
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wilhoat executing any COIDIIUIDds. 
Commands teiiUDiDa DODZeiO status normally terminate make. If the -i ftag 

;-- opcion is present, or 1be entry .IGNORE: appears in mokejil4, or the initial 
cllanl:te:r sequence of lhe COIIUDIDd contains -, lhe error is igncnd. If the -k 
lag oplioa is paem. WOik. illlbaDdoaed oo tbo CUIIIIR entry, but cxmtinuel on 
other branchea that do not depend on that emry. 
The -tt flag option lllow8 old makefiJes (those written for the old version of 
make) to run without enors. Tbe differeooe between the old version of make 
and this version is that Ibis version requhes all dependeacy lines to have a (pos· 
sibly null« implicit) command associated with them. The previous version of 
make assumed, if no command was specified explicitly, that tbe command was ..... 
Intemapt and quit cause the target 10 be deleted unless lhe aqct is a dependent 
of the special name .PRECIOUS. 

Bnvlromneot 
The ~ is read by make. All variables are assumed to be macro 
definitions and processed u sucb. Tbe environment variables are processed 
before my makefl:le and after the internal rules; lhus. macro assignments in a 
mabfile override environmeDt variables. The ~ Bag option causes the 
envhocunent to override the macro assipmcnts in a mabfile. 

The MAKEFLAGS environment variable is processed by 18llke as containing 
any legal iDpu.t Bag option (except -1, -p, and -d) defined for the command 
line. Further, upon invocation. make .. invents" lbe variable if it is not in the 
environment. puts lhe cunent flag optioos into it, and passes it on to invocations 
of commands. Thus, MAKEn.AGS always contains the Cllllell.t input Bag 
options. This proves very uefuJ. fir "'super-makes". In fact, as noted above, 
wben lhe -a flag option is used. the command S(MAKE) is exec11ted anyway; 
hence, one can perform a m.ake -a recursively on a whole software system to 
see what would have been executed. This is because the -a is put in 
MAKEFLAGS and passed to funher invocations of $(MAKE). This is one 
way of debuga;ing all of the makefilcs for a software project without actually 
doing anything. 

MIC"" 
Enuies of the form string! = string2 are macro definitions. strlng2 is defined 
as all characten up to a comment character or an unescaped newline. Subse
quent appearances of $(strilrgl [:aub.rtl-[.nJnt2]]) are replaced by string2. The 
~ are optiooal if a single character macro name is used and chin is no 
substitute sequence. The aptioAal :llibstl-lilbst2 is a substitute sequence. If it 
is specified, all nonoverlappina OCCUII'eiiCeS of substl in the named macro are 
replaced by tubst2. Strings (for the pu!p08el of Ibis type of substitution) are 
delimited by blanks, tabs. newline characters, and beginnings of lines. An 
example of the use c1 the substitute sequence is sbown under .. Ubrwies," 
below, 
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_......,. 
There are five intemally-mainrained macros which are useful for writing rules 
foe buiJding tarptS. 

$• The macro $• stands for !he file name pan of the c:ummt dependent with 

dlelllftlx- It Is eva!-only for--· 
5@1 The $@ macro stands for lhe full target name of the curmtt target. It is 

evaluatecl only b ~idy named dependeucies. 
$c The $c macro b evalualed only for infereDce rules or the .DEFAULT 

rule. It is the module which is out-of-dale with respect to the target (i.e .. 
... .. _,_ .. dependent filenome). Thuo, .. the .... - ... $< 
macro would evaJ.u. 10 the .c file. An example for makina optimized .o 
files from .c files is: 

.c.o: 
cc -c -o s•.c 

or. 
.c.o: 

cc -c -o $< 

S? 
The$? macro is evaluated when explicit rules from the makefi1e are evaluated. 
It is the list of prerequisites that are out of date with respect to the target; essen
tially, those modules which must be rebuilt. 

$'11> 
The $'11 macro is only evaluated wbeu the target is an archive library member 
of the form Ub(file.o). In this case, S@ evaluates to lib and$~ evaluates to the 
tibwy member,llle.o. 
Four of lhe five macros can have altemative fcxms. When 1m upper case D or F 
is appended 10 any of the four macros, the meaning is changed to "direciOry 
part" forD and "file part'' fiX F. Thus, $(@0) refers to the directory part of 
the string $@. If lbere is no directory part,. J is generated. The only macro 
excluded from this alternative fttm is $?. The reasons for this are debatable. 

Sufllxes 
Cenain names (for instance, tbose ending with .o) have Inferable ~uisites 
such a .e. .s. etc. Jf no update commands for such a Jlie appear in makejile, 
and if an inferable prerequisite exists,lhat prerequisite is compiled to make the 
tars"' In 1hia cue, IIUike bas lnfaoacol111es wbicll allow building files from 
other ru.. by Ollamlnlng the -..s and detmDhUng an appropri.,. inference 
rule 10 use. The ~ default infuence rules an:: 

.c .c- .sh .ah· .c.o .c- .o .c· .c .s.o . .s· .o 
.y.o .y-.o .l.o .1- .o 

.y.c .y- .c .l.c .c.a .c- .a .s· .a .h- .h 
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The internal rules for IDib are CODtained in 1be sowce file rules.e few the make 
program. These rules can be locally modified. To pint out the rules compiled 
inlo the make on my machine in a form suilabJe for mcompilaticm, tbe follow~ 
ma command is used <WOJb tor lbe Bourne shell, sb(l~ llld Kom shell, ksb(l), 
<Hily)' 

make -fp - 2>/dev/null </dev/null 
The <HI1y pecoiliarity m dlls OUipUt is tbe (Dull) mD1g wblch prlatf(3S) prints 
w1tea baadecl a null mmg. 
A tilde in tbe above rules refers 10 an SCCS 8le (see sc:aftle(4)). Thus, the rule 
.e-.o would traDsform m sees c soon:e 818 into m object file (.o). Because 
the L of the SCCS files is I prefix, it is incompatible with make's suffix point
of-view. Hence. the dlde is a way of changing any file teferenc::e into an sees 
file ref ....... 

A rule with only one suffix (ie., .c:) is the definition of how to build :r from 
x.c. In effect, the other suffix is null. 'lbia is useful for building targets from 
only one source file (e.g., sheD procedures, simple C programs). 
Additional suffixes are given as the depeudmcy list for .SUFFIXES. Order is 
significant; the first possible DilDO for which both a file and a rule exist is 
inferred as a prerequisite. The default list is: 

.SUFFIXES: .o .c .y .1 .s 

_,...-.._ Here asam. the above command fOI' printing the internal rules will display lite 
list of suffixes implemented oo lbe cunent machine. Multiple suffix lists accu
mulate; .SUFFIXES: with no dependen<ties clean the list of suffixes. 

Inference Ralcs 
The first example can be done men briefly. 

pgm: a.o b.o 
cc a.o b.o -o pgm 

a.o b.o: incl.h 

This is because make has a set of internal rules for building files. The llSer may 
add rules 10 this Ust by simply putdna: them in tbe moUftle. 

Certain macros are used by the default inference rules to permit the inclusion of 
opciooal maaer in any ~e~ultiDg commmds. Pol' example, CJ'LAGS, LJil.AGS, 
and YFLAGS are used for compile~' options 10 ec(l), lez(l). and yace(l), 
respectively. Again. the previous method for examining the current rules is .....,.,.,.,. 
Tho infeleftce of prerequisites c• be controlled. The rule 10 creace a file with 
suffix .o from a file with suffix -A: is specified aa an entry wilh .c.o: as the target 
and no dependents. SheD commands associated with the target define the rule 
for making a .o file from a .e file. Any target that has no slashes in it and starts 
with a dot is identified as a rule and not a true target. 
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Libraries 
If a tarzet or dependency name contains parentheses, it is assumed to be an 
arehive library, the slriD@: witbiD. parentheses referring to a member within lbe 
library. Thus Ub(file.o) and S(LIB)(IIle.o) bath refe< 10 an an:lrive library 
which contains flle.o. (This assu.-.s the LIB macro has been previously 
-) The expoession S(LIBK&lel.o &lel.o) ;, DOt 1es"· Rules pem;ning 
to archive libnnes have the form .XX .t w~ the XX is the suffix from which 
the archive member is ., be made. AD IIDfort:unare by-product of the cunent 
implementatioa requires the XX to be cliffemrt from the suffix of the archive 
member. Thus, one ClllllOt have Ub(file.o) depend upon file.o explicitly. The 
most commm use of the archive inlerf'aee follows. Here, we assume the source 
files are all C type soan:c: 

lib: 

.c.~ 

Ub(filel.o) Ub(file2.o) Ub(fileJ.o) 
@echo lib is now up-to-date 

S(CC) -< $(CFLAOS) S< 
ar rv $@ s•.o 
nn-rs•.o 

In fact. the .c.a nate listed above is built into make and is unnecessary In this 
example. A fllln interesting. but men limiced example of an archive library 
maintenance construction follow&: 

lib~ 
lib(filel.o) lib(file2.o) Ub(fileJ.o) 
$(CC) --c S((PLAGS) $(?:.o-.c) 
• rv lib$? 
rm $? @ecbo lib is now up-IO-date 

.c.a:; 
Here the subsdtution mode of the macro expansions is used. The $? list is 
defined to be the set of object file names (inside lib) whose C source files m 
out-of-date. The substitution mode tnmslates lhe .o to .c . (Unfortunately, one 
C8IUJOI: as yet transform to £; however, this may become possible in the 
future.) Note llso. the disabling of the .c.a: rule, which would have created 
each object .file, one by one. This particular construct speeds up archive library 
maintenance considerably. This type of construct becomes very cumbersome if 
the arehive libruy conlains a mix of assembly programs and C programs. 

llXAMPLll 
make CFLAGS•-0 -f make.~pecial 

invokes make with command file make.spedal and redefines compiler options 
flag CFLAGS to be -o. 

FILES 
/bin/make 
[M/m]akefile br s.[M/m}akeflle 
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SEE AUIO 
«(1), cd(l), csh(l), Ub(l), lex(l), lh(l), -1), -(1), priDtf(JS), 
sccsllle(4). 

BUGS 
Some commands recum nonzero statua inapproprialdy; use -1 to overcome lhe 
diftlculty. 
Filenames wilb the chancterl • @ : will DOt wort. 
Commands that. m directly exec;:uaed by tbe sbell, notably cd( 1), are ineffectllal 
across newlines in make. 
The syni>X (Ub(filel.o 6le1o lllt3.o) is illegal. 

You cannot build lib(file.o) from llle.o. 

The macro $(a:.o=.c1 does not wort. 
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BUGS 
Some commands return non-zero status · · tely; use -1 to oven;ome the 
difficulty. File names wilh 1he characters : will not work. ConunanOs that 
are directly executed by the shell. y cd(l), are ineffectual across new-
lines in make. The syntax (IIb(ftl ~ filel.o 6Ie3.o) is illegal. You cannot 
build Iib(file.o) from file.o. The $(a:.o=.c1 does not work. 
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NAME 
makekey - generate encryption key 

SYNOPSIS 
/usr/llb/m•kl;!kl;!y 

DESCRIPI'ION 
Makekey improves the usefulness of encryption schemes depending on a 
key by increasing the amount of time required to search the key space. It 
reads 10 bytes from its standard input, and writes 13 bytes on its standard 
output. The output depends on the input in a way intended to be difficult 
to compute O.e., to require a substantial fraction of a second). 

The first eight input bytes (the input key) can be arbitrary ASCII characters. 
The last two hhe salt) are best chosen from the set of digits, ., I, and 
upper- and lower-case letters. The salt characters are repeated as the first 
two characters of the output. The remaining 11 output characters are 
chosen from the same set as the salt and constitute the output key. 

The transformation performed is essentially the following: the salt is used 
to select one of 4,096 cryptographic machines all based on the National 
Bureau of Standards DES algorithm, but broken in 4,096 different ways. 
Using the input key as key, a constant string is fed into the machine and 
recirculated a number of times. The 64 bits that come out are distributed 
into the 66 output key bits in the result. 

Makekey is intended for programs that perform encryption (e.g., ed(l) and 
crypt(I)). Usually, its input and output will be pipes. 

EXAMPLE 

/usr/lib/makekey 
abcdefgh23 
2Jxq5GyrhLTCA 

The first line invokes makekey, the second line is the input to makekey, and 
the third is the new key generated by makekey. 

SEE ALSO 
crypt(l), ed(l), passwd(4). 

NOTE 
Not included in international distributions . 

. I . 
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NAME 
,..-. man - print entries in this manual 

SYNOPSIS 
'-- man [ options ] [ section I titles 

DESCRIPTION 

FILES 

Mcm ltXates and prints the entry of this manual named ririe in the specified 
~l't'lion. (For historical reasons, the word "page" is often used as a 
synonym for "entry" in this context.) The lillt' is entered in lower case. 
The sn'/i(m number may not have a letter suffix. If no set"lion is specified, 
the whole manual is searched for Iiiii' and all occurrences of it are printed. 
Op1i1ms and their meanings are: 

-TI<'flll 

-w 

-d 

_, 

Print the entry as appropriate for terminal type Jerm. For a list 
of recognized values of n•rm, type help term2. The default 
value of term is 450. 
Print on the standard output only the Jl(ltllnames of the entries, 
relative to /usr/catman, or to the current directory for -d 
option. 
Search the current directory rather than /usr/catman: requires 
the full file name (e.g., cu.lc, rather than just cu). 
Causes man to invoke m/(1); note that cat(!) is invoked 
automatically by matr unless lt'flll is one of 300, 300s, 450, 37, 
4000a, 382, 4014, tek, 1620, and X. 

:Wan examines the environment variable $TERM (see enriron(5)) and 
attempts to select options that adapt the output to the terminal being used. 
The - T term option overrides the value of $TERM; in particular, one 
should use -Tip when sending the output of mw1 to a line printer. 
Section may be changed before each /ilk. 

As an example: 

man man 
would reproduce on the terminal this entry, as well as any other entries 
named man that may exist in other sections of the manual. 

/usr/catman/?_man/man[i·Sl/• Pre-formatted manual entries 

SEE ALSO 
term(5). 

CAVEAT 

Page I 

The mau command prints manual entries that were formatted by 11roJI 
when the UNIX system was installed. Entries are originally formatted with 
terminal type 37, and are printed using the correct terminal filters as 
derived from the -Ttam and STERM settings. Typesetting or other non· 
standard printing of manual entries is not yet supported. 
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NAME 
mc68cc - C compiler 

SYNOPSIS 
mc68cc [options] ... files 

DESCRIPTION 

Page I 

The mc68cc command is the C compiler. It generates assembly instruc
tions. .th68cc accepts the following types of arguments: 

Arguments whose names end with .c are taken to be C source programs; 
they are compiled, and each object program is left on the file whose name 
is that of the source, with .o substituted for .c. The .o file is normally 
deleted; however, if a single C program is compiled and loaded all at one 
go, no .o is produced. In the same way, arguments whose names end with 
.s are taken to be assembly source programs and are assembled to produce 
a .o file. 

The following flags are interpreted by m,·6&c. See /J(I) for link editor 
options and as (I) for assembler options. 

-c Suppress the link-editing phase of the compilation, and force an 
object file to be produced even if only one program is compiled. 

-p Arrange for the compiler to produce code which counts the 
number of times each routine is called. Also, if link editing takes 
place, replace the standard startoff routine by one which automati
cally calls munitor{JC) at the start and arranges to write out a 
mon.out file at normal termination of execution of the object pro
gram. 

-fsky Use the sky floating point library. 

-g Cause the compiler to generate additional information needed for 
the use of sdb(l), 

-0 Invoke an object-code optimizer. The optimizer moves, merges, 
and deletes code, so symbolic debugging with line numbers could 
be confusing when the optimizer is used. 

- W carR I [,Oilf:! .• .J 
Hand off the argument[s] arRi to pass ,., where ,. is one of [pOllal] 
indicating preprocessor, compiler first pass, compiler second pass, 
optimizer, assembler, or link editor, respectively. For example: 

-Wa,-m 
Invoke the m4 macro preprocessor on the input to the 
assembler. This must be done for a source file that con
tains assembler escapes. 

-S Compile the named C programs, and leave the assembler-language 
output on corresponding files suffixed .s. 

- E Run only cpp(l) on the named C programs, and send the result to 
the standard output. 

-P Run only cpp(I) on the named C programs, and leave the result 
on corresponding files suffixed .1. 
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FILES 

-Dsymbol 
Define ~ymlwl to the preprocessor. This mechanism is useful with 
the conditional statements in the preprocessor by allowing symbols 
to be defined external to the soun:e file. 

- U.1ymbo/ 
U ndeline symbol to the preprocessor. 

-I dir Change the algorithm for searching for #inc///{/'' files whose names 
do not begin with I to look in dir before looking in the directories 
on the standard list. Thus, #indud'' files whose names are 
enclosed in double quotes are searched for first in the directory of 
the _!lit• argument, then in directories named in -/options, and last 
in directories on a standard list. For #indml£• files whose names 
are enclosed in < >, the directory of the _life argument is not 
searched. 

- B~lring 

Construct pathnames for substitute preprocessor, compiler, assem
bler, and link editor passes by concatenating string with the 
suffixes tpp, tomp, optim, as, and ld. If slfinK is empty it is taken 
to be /llb/o. 

Other arguments are taken to be either link editor option arguments or C
compatible objet! programs, typically produced by an earlier mc6/Jcc run, or 
perhaps libraries of C-compatible routines. These programs, together with 
the results of any compilations specified, are link-edited (in the order 
given) to produce an exewtable program with the name a.out unless the -o 
option of the link editor is used. 

The C language standard was extended after UNIX 5.0 to allow arbitrary 
length variable names. This standard is supported on the M68000 family of 
processors. The -T option causes mc68cc to truncate variable names to 
provide backward compatibility with earlier systems. 

file.c 
file.o 
file.s 
a.out 
/usr/tmp/mc68? 
lib/cpp 
lib/ccom 
lib/optim 
bin/as 
bin/ld 
/lib/libc.a 
I usr/lib/ default.ld 
/lib/libsky.a 
/lib/crtOsky.o 
/lib/mcrtOsky.o 

input file 
object file 
assembly language file 
link-edited output 
temporary 
preprocessor 
compiler 
optimizer 
assembler. as (I) 
link editor, ld(l) 
standard library, see (3) 
loader command file for shared text programs 
sky floating point routines 
runtime startoff using sky 
runtime startoff for profiling using sky 

SEE ALSO 
asO), dis(l), ld(i). 
"The C Programming 
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Language" by B. W. Kernighan and D. M. Ritchie, 
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Prentice- Hall, 1978. 
Programming Guide. 

DIAGNOSTICS 
The diagnostics produced by the C compiler are sometimes cryptic. Occa
sional messages may be produced by the assembler or link editor. 

WARNING 

NOTE 

Page 3 

By default, the return value from a C program is completely random. The 
only two guaranteed ways to return a specific value are to explicitly call 
exit(2) or to leave the function mainO with a remm expression; construct. 

The compiler looks for the environment variable M68000, to determine 
whether or not stack growth code is to be generated. If this variable has 
the value STACKCHECK then stack growth code is produced. This 
environment variable is normally initialized by one of the system files when 
going into multiuser mode. IC the host cpu is a 68000 then stack growth 
code is required. 

The compiler produces shared text programs by default. In order to pro
duce nonshared text programs, the - N loader flag and appropriate loader 
command file must be used. 
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NAME 
mesg - permit or deny messages 

SYNOPSIS 
mes&[n)(y) 

DESCRIPTION 

MESG(l) 

Mesg with argument n forbids messages via write(l) by revoking non-user 
write permission on the user's terminaL Mesg with argument y reinstates 
permission. All by itself, mesg reports the current state without changing 
it. 

EXAMPLE 
mesg y 

changes the permission to •yes", and the system reports: 

Is Yes; Was No 

or whatever is the current and former state of your message permission. 

FILES 
/dev/tty• 

SEE ALSO 
write (I). 

DIAGNOSTICS 
Exit status is 0 if messages are receivable, 1 if not, 2 on error. 
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NAME 
mkdir - make a directory 

SYNOPSIS 
mkdir dirname ... 

DESCRIPTION 
Mkdir creates specified directories in mode 777 (possibly altered by 
umosk(l)). Standard entries, ., for the directory itself, and •• , for its 
parent, are made automatically. These and other directories beginning with 
• are not visible in listings unless you use the ·a option to Is. 

Mkdir requires write permission in the parent directory. 

EXAMPLE 
mkdir letters 

creates a directory letters as a subdirectory of the directory you arc in at 
the time you employ the command. 

SEE ALSO 
rm(l), sh(l), umask(l). 

DIAGNOSTICS 
Mkdlr returns exit code 0 if all directories were suC~:Cssfully made; other· 
wise, it prints a diagnostic and returns non-zero . 

. I . 
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NAME 
/,.--. mkstr - create an error message file by massaging C source 

SYNOPSIS 
mkstr [ - 1 messagefile prefix file ..• 

DESCRIP110N 
Mkstr is used to create files of emr messages. Its use can make programs with 
large numbers of enor diagnostics much smaller, and reduce system overhead 
in running the program as the enor messages do not have to be constantly 
swapped in and out. 

Mkstr will process each of the specified files, placing a massaged version of the 
input file in a file whose name consists of the specified prefix and the original 
name. 
To process the error messages in the soun::e to the message file mkstr keys on 
the string 'error('" in the input stream. Each time it occurs, the C string start
ing at the " is placed in the message file followed by a new-line character and a 
null character; the null character terminates the message so it can be easily used 
when retrieved, the new-line character makes it possible to sensibly cat the 
emr message file to see its contents. The massaged copy of the input file then 
contains a lseek pointer into the file which can be used to retrieve the message, 
i.e.: 

char efilname(] = n/usr/lib/pi_stringsn; 
int efil = -1; 

You have to write the error-handling function yourself. The following is an 
example: 

Page I 

enor(al, a2, a3, a4) 
[ 

~;:bar buf{256]; 

if (efil < 0) { 
efil· opm(efilname, 0); 
if (efil < 0) { 

) 

perrot(efilname); 
exit( I); 

if (lseek(efil, (long} al, 0) < OL I I read(efil, buf, 256) <= 0) 
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goto
Jrinlf(buf, o2, a3, a4); 

MKSTR(l) 

The optional- causes the error messages to be placed at the end of the specified 
message file for recompiling part of a large mkstr ed program. 

BXAMP1J! 
If the current direcu.y has files ''a.c'' and ''b.c'', then 

mk:str exs x • .c 

would create a new file "exs" which holds aD the enor messages extmcted 
from the source files ''a.c'' and ''b.c'', as well as two new source files ''xa.c'' 
and ''xb.c'' which no longer contains the extracted error messages. 

SEE ALSO 
lscck(2). 

BUGS 
All the argwnents except the name of the tile to be processed are unnecessary. 

AtrrHOR.S 
BiD Joy and a.rles Haley. 
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NAME 

MM(I) 

mm, osdd, checkmm - print/check documents formatted with the MM 
macros 

SYNOPSIS 
mm [ options I I files 1 

osdd [ options 1 I files 1 
checkmm I files I 

DI!SCRIPTION 
Mm can be used to type out documents using nro./f and the MM text
formatting macro package. It has options to specify preprocessing by tbi(I) 
and/or neqn (see eqn(l)) and postprocessing by various terminal-oriented 
output filters. The proper pipelines and the required arguments and Rags 
for nro./f and MM are generated, depending on the options selected. 

Osdd is equivalent to the command mm -mosd. For more information 
about the OSDD adapter macro package, see mosd(5). 

Options for mm are given below. Any other arguments or flags (e.g., 
-rC3) are passed to nroff or to MM, as appropriate. Such options can 
occur in any order, but they must appear before the files arguments. If no 
arguments are given, mm prints a list of its options. 
- T term Specifies the type of output terminal; for a list of recognized 

values for 1erm, type help term2. If this option is not used, mm 
will use the value of the shell variable $TERM from the environ
ment (see pro}ile(4) and en~iron (5)) as the value of term, if 
$TERM is set; otherwise, mm will use 450 as the value of term. If 
several terminal types are specified, the last one takes precedence. 

-12 Indicates that the document is to be produced in 12-pitch. May 
be used when $TERM is set to one of 300, 300s, 450, and 1620. 
(The pitch switch on the DASI 300 and JOOs terminals must be 
manually set to 12 if this option is usedJ 

-c Causes mm to invoke co/ (I); note that col (I) is invoked automat
ically by mm unless term is one of 300, 300s, 450,37, 4000a, 382, 
4014, tek, 1620, and X. 

-e Causes mm to invoke neqn; also causes neqn to read the 
/usr/pub/eqnchar file (see eqnchor(Sl). 

-t Causes mm to invoke tb/(1). 
- E Invokes the -e option of nrojj: 
- y Causes mm to use the non-compacted version of the macros (see 

mm(5)). 

Checkmm is a program for checking the contents of the named Jiles for 
errors in the use of the Memorandum Macros, missing or unbalanced neqn 
delimiters, and .EQ/.EN pairs. Note: The user need not use the checkeq 
program (see eqn (1)). Appropriate messages are produced. The program 
skips all directories, and if no file name is given, standard input is read. 

EXAMPLE 
Assuming that the shell variable $TERM is set in the environment to 450, 
the two command lines below are equivalent: 

mm -t -rCJ -12 ghh• 

tbl ghh• [ nroff -em -T450-12 -h -rCJ 

- I -
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HINTS 

MMO) 

Mm reads the standard input when - is specified instead of any file names. 
(Mentioning other files together with - leads to disaster.) This option 
allows mm to be used as a filter, e.g.: 

cat dws I mm - -" 

I. Mm invokes nroff with the - h flag. With this flag, nroll' assumes that 
the terminal has tabs set every 8 character positions. 

2. Use the -oUst option of nroJJ' to specify ranges of pabeS to be output. 
Note, however, that mm, if invoked with one or more of the -e, -1, 
and - options, loge/her with the -olisl option of nroff may cause a 
harmless "broken pipe" diagnostic if the last page of the document is not 
specified in list. 

J. If you use the -s option of nroff (to stop between pages of output), use 
line-feed (rather than return or new-line) to restart the output. The - s 
option of nrojf does not work with the -c option of mm, or if mm 
automatically invokes co/(1) (see -t option above). 

4. If you lie to mm about the kind or terminal its output will be printed on, 
you'll get (often subtle) garbage; however, if you are rediret;:ting output 
into a file, use the - T37 option, and then use the appropriate terminal 
filter when you adually print that .file. 

SEE ALSO 
ool(l), cwO), env(l), eqn(l), greek(l), mmt(l), nroff(l), tbl(l), 
profile(4), mm(S), mosd(S), term(S). 

DIAGNOSTICS 
mm "mm: no input file" if none of the arguments is a readable file _.

and mm is not used as a filter. 
checkmm "Cannot open filename' if file(s) is unreadable. The remaining 

output of the program is diagnostic of the source file. 
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NAME 
mmt, mvt - typeset documents, view graphs, and slides 

SYNOPSIS 
mmt [ options I [ files I 
mvt [ options ] [ files ] 

DESCRIPTION 

HINT 

These two commands are very similar to mm(l), except that they both 
typeset their input via troff'O), as opposed to formatting it via nroff; mmt 
uses the MM macro package, while mvt uses the Macro Package for View 
Graphs and Slides. These two commands have options to specify prepro
cessing by tbJ(l) and/or eqn(l). The proper pipelines and the required 
arguments and flags for troff(I) and for the macro packages are generated, 
depending on the options selected. 

Options are given below. Any other arguments or flags (e.g., -rC3) are 
passed to troffH) or to the macro package, as appropriate. Such options 
can occur in any order, but they must appear before the files arguments. If 
no arguments are given, these commands print a list of their options. 

-e Causes these commands to invoke eqn(l); also causes eqn to read 
the /uu/pub/eqnebar file (see eqnchar(S)). 

-t Causes these commands to invoke tbt(l). 
-Tst Directs the output to the MH STARE facility. 
-a Invokes the -• option of troff(I). 
-y Causes mmt to use the non-compacted version of the macros (see 

mm(S)). No effect for mvt. 

These commands read the standard input when - is specified instead of 
any file names. 

Mvt is just a link to mmt. 

Use the - ofist option of trojf(l) to specify ranges of pages to be output. 
Note, however, that these commands, if invoked with one or more of the 
-e, -t, and - options, logether with the -oflst option of trojf(l) may 
cause a harmless "broken pipe" diagnostic if the last page of the document 
is not specified in lisl. 

EXAMPLE 
mmt -t -rCJ -12 -Tst file 

is equivalent to 

tbl file I troff -em -Tst -12 ·h -rCJ 

SEE ALSO 
env(l), eqn(l), mm(l), tbi(l), tc(l), troff(l), profile(4), environ(S), 
mm(S), mv(S). 

DIAGNOSTICS 
"m[mvlt: no input file" if none of the arguments is a readable file and the 
command is not used as a filter . 
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NAME 
more - file perusal filter for crt viewing 

SYNOPSIS 
more [-n] (-c) [-d) [-f) {-1] [-s] [-u] [+linemunber I +!pattern] [name 
... ] 

DESCRIP110N 
More is a fthc:r which allows examination of a continuous text one screenful at 
a time on a CRT terminal It normally pauses after each screenful, printing "-· 
More-'' at the bottom of the screen. 

If the user then types a carriage return, one more line is displayed. If a carriage 
return is preceded by an integer, that number becomes the new window size. If 
the user hits a space. another screenful is displayed. If a space is preceded by 
an integer, that number of lines is printed. If the user hits d or control-D. 11 
more lines (usually half a screenful) are displayed (a "scroll"). If a d or 
control-D is preceded by an integer, that number becomes the new scroll size. 

More looks in the user's environment and, if necessary, the file /etc/termtap to 
determine terminal chamcteristics and to determine the default window size. 
On a terminal capable of displaying 24 lines, the default window size is 22 
lin"-

More also looks in the environment variable MORE to preset any options 
desired. For example, if you prefer to view files using the -c option, the csh(l) 
oommand 

setenv MORE -c 

or the sh(l) command sequence 

MORE=-c; export MORE 

will cause aD subsequent invocations of more to use this --c as defaulL Nor
mally, the user will place the command sequence which sets up the MORE 
environment in the shell start-up file, i.e . . login or .profile. 

If more is reading from a file. rather than a pipe, then a pm;entage is displayed 
along with the "--More--" prompL This gives the fraction of the file (in char· 
....... not lines) obat bas been read"' far. 

1be following options are available: 

-n is an integer which is the size (in lines} ofdte window which more will use 
instead of 1he default. 
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---t= More will draw each page by beginning at the top of the screen and erasing 
each line just before it draws on iL This avoids scrolling the screen, mak
ing it easier to read while more is writing. This option will be ignored if 
the tenninal does not have the ability to clear to the end of a line. 

--d causes more to prompt the user with the message "Hit space to continue, 
Rubout 10 alnt'' at the end of each screenful. 

-r causes more to count logical, rather than screen lines. That is, long lines 
are not folded. This option is recommended if nroff output is being piped 
through Jd, since the latter may generate escape sequences. These escape 
sequences contain characters which would onlinarily occupy screen posi
tions, but which do not print when they are sent to the renninal as part of an 
escape sequence. Thus more may think that lines are longer than they 
actually are, and fold lines erroneously. 

-1 causes more not to tteat contrai-L (fonn feed) specially. If this option is 
not given, more will pause after any line that contains a con trol-L, as if the 
end of a screenful had been reached. Also, if a file begins with a form feed, 
the screen will be cleared before the file is printed. 

-s Squeeze multiple blank lines from the output, producing only one blank 
line. Especially helpful when viewing nroff output, this option maximizes 
the useful information present on the screen. 

-u Normally, more will handle underlining such as produced by nroff in a 
manner appropriate to the particular tenninal: if the tenninal can perfonn 
underlining or has a stand-out mode, more will output appropriate escape 
sequences 10 enable undedining or stand-out mode for underlined infonna
tion in the source file. 1be -u option suppresses this processing. 

+linenumber 
option causes more to start up at linenumber 

+lpllltern 
causes more to start up two lines before the line containing the regular 
expression paUern. 

Once inside more, other sequences may be typed when more pauses. The 
sequences and their effects are as follows (i is an optional integer argument, 
defaulting to 1) : 

= display the current line number 
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v start up the editor vi at the current line 

h help command; give a description of all the mCJre commands 

i :n skip to the i-th next file given in the command line (Skips to last file if n 
doesn't make sense.) 

i :p skip to the i-th previous file given in the command line. If this command is 
given in the middle of printing out a :file, then mCJre goes back to the begin
ning of the file. If i doesn't make sense, more skips back to the first file. If 
mCJre is not reading from a file, the bell is rung and nothing else happens. 

:f display the current file name and line number. 

:qor:Q 
exit from mCJre (same as q or Q; the user's interrupt character has lhe same 
effect). 

repeat lhe previous command. 

i z same as typing a space except that i , if present, becomes lhe new window 
size. 

is skip i lines and print a screenful of lines 

if skip i screenfuls and print a screenful of lines 

i n search for the i -th occurrence of the last regular expression entered 

qO>"Q 
exit from mCJre (the user's interrupt character has the same effect). 

i/expr 

Page 3 

search for the i ·th occurrence of the regular expression e:xpr. Terminated 
eilher by pressing RETURN or the ESCAPE key. If lhe input is a file (rather 
than a pipe), and there are less than i occurrences of expr, then the position 
in the file remains tmehanged. If the input is a file, and there are at least i 
occurrences of e:xpr, a screenful is displayed swting two lines before the 
place where the expression was found. If the input is a pipe, and there are 
Jess than i occurrences of expr, an error message is printed and mCJre exits 
(because lhe entire input stream has been read). If the input is a pipe, and 
there are at least i occurrences of expr, a screenful is displayed starting on 
lhe line where the expression was found. The user's erase and kill charac
ters may be used to edit lhe regular expression. Erasing back past the first 
column cancels the search command. 
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(single quote) Go to the point from which the last search started. If no 
search has been performed in the current file, this command goes back to 
the beginning of the file. 

CONrROL-L CL) 
redraw the screen. 

!command 
invoke a shell with command. 

The commands take effect immediately, i.e., it is not necessary to type a car
riage return. Up to the time when the command character itself is given, the 
user may hit the line kill character to cancel the numerical argument being 
formed. In addition, the user may hit the erase character to redisplay the "-
More--(xx%)" message. 

At any time when output is being sent to the tenninal, the user can hit the quit 
key (nonnally control-\). More will stop sending output, and will display the 
usual "--More--" prompt The user may then enter one of the above com
mands in the normal manner. Unfortunately, some output is lost when this is 
done, due to the fact that any characters waiting in the tenninal's output queue 
are flushed when the quit signal occurs. 

The terminal is set to Mecho mode by this program so that the output can be 
continuous. What you type will thus not show on your terminal, except for the 
"/" and "!" commands. 

If the standard output is not a teletype, then nwre acts just like cat, except that a 
header is printed before each file (if there is more than one). 

EXAMPLE 
nroff -ms +2 doc.n I more 

would show the nroff output on the terminal screen. 

FILES 
/etc/termcap 
/usr/lib/more.help 

AUTHOR 
Eric ShienbrOOd 

September 27, 1987 
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NAME 
mv- move or rename files 

SYNOPSIS 
mv [-ij [-n [-J filel fil£2 

mv [-i] [-f] [-]file ... directory 

DESCRIPilON 
Mv moves (changes the name of) filel to ftle2. 

If file2 already exists, it is removed before fi/el is moved. If file2 has a mode 
which forbids writing, mv prints the mode (see clmwd(2)) and reads the stan
dard input to obtain a line; if the line begins wilh y, the move takes place; if not, 
mv exits. 

In the second fonn, one or more files (plain files or ~tories) are moved to the 
directory with their original file-names. 

Mv refuses to move a file onto itself. 

Flag options: 

-1 stands for interactive mode. Whenever a move is to supercede an existing 
file, the user is prompted by the name of the file followed by a question 
nwk. If the user answers with a line starting with "y", the move contin
ues. Any other reply prevents the move from occurring. 

-t stands for force. This flag option overrides any mode restrictions or the -1 
flag option. 

means interpret all the following arguments to mv as file names. This 
allows file names starting with minus. 

FILES 
/bin/mv 

SEE ALSO 
op(l), ln(l). 

BUGS 
ICfilel andfile2 lie on different file systems, mv must copy the file and delete 
the original. In this case the owner name becomes that of the copying process 
and any linking relationship with other files is lost. 
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NAME 
netstat - show network status 

SYNOPSIS 
netstat [-Aahimnrst] [-pprotocol] [-a] [interval] [system] [core] 

DESCRIPTION 
The netstat command symbolically displays the contents of various network
related data slrUCtures. The options have the following meaning: 

-A show the address of any associated protocol control blocks; used for 
debugging 

-a show the state of all sockets; nonnally sockets used by server processes are 
not shown 

-b show the state of the IMP host table 

-i show the state of interfaces which have been auto-configured (interfaces 
statically configured into a system, but not located at boot time are not 
shown) 

-m show statistics recorded by the memory management routines (the network 
manages a "private share" of memory) 

-n show networlc addresses as numbers (nonnally netstat interprets addresses 
and attempts to display lhem symbolically) 

-p proto 
show the state of sockets utilizing protocol proto; the protocol is specified 
symbolically, and may be any protocol listed in the file !etc/protocols. 

-r show the routing tables 

-s show pee-protocol statistics 

-t show timer statistics (must be used in conjunction with -i. 

The arguments, system and core allow substitutes for the defaulls "/unix" and 
"/devjkmem". 

If an interval is specified, netstat will continuously display the information 
regarding packet traffic on the configured network interfaces, pausing interval 
seconds before refreshing the screen. 

There are a number of display formats, depending on the information presented. 
The default display, for active sockets, shows the local and remote addresses, 
send and receive queue sizes (in bytes), protocol, and, optionally, the internal 
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state of the protocol. 

Address formats are of the form "host.port" or "network.port" if a socket's 
address specifies a network but no specific host address. When known the host 
and network addresses are displayed symbolically a:cording to the data bases 
!etc/hosts and !etc/networks, respectively. If a symbolic name for an address is 
unknown, or if the -n option is specified, the address is printd in the Internet 
"dot fonnat"; refer to inet(3N) for more information regarding this fonnal 
Unspecified, or "wildcard", addresses and ports appear as "*". 

The interface display provides a table of cumulative statistics regarding packets 
transferred, errors, and collisions. The network address (currently Internet 
specific) of the interface and the maximum transmission unit ("mtu") are also 
displayed. 

The routing table display indicates the available routes and their status. Each 
route consists of a destination host or network and a gateway to use in forward
ing packets. The ftags field shows the state of the route ("U" if "up"), and 
whether the route is to a gateway ("G"). Direct routes are created for each 
interface attached 10 the local host. The refcnt field gives the current number of 
active uses of the route. Connection oriented protocols normally hold on to a 
single route for the duration of a connection while connectionless protocols 
obtain a route then discard il The use field provides a count of the number of 
packets sent using that route. The interface entry indicates the network inter
face utilized for the route. 

When netstat is invoked with an interval argument, it displays a running count 
of statistics related 10 network interfaces. This display consists of a column 
summarizing infonnation for all interfaces, and a column for the interface with 
the most traffic since the system was last rebooted. The first line of each screen 
of information contains a summary since the system was last rebooted. Subse
quent lines of output show values accumulated over the preceding interval. 

SEE ALSO 
hosts(4N), networks(4N), protocols(4N), services(4N), trpt(8N) 

BUGS 
The notion of errors is ill-defined Collisions mean something else for the IMP. 
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NAME 
newform - change the format of a text file 

SYNOPSIS 
newform [-s] [~itabspec] [~otabs!'ecl I-bn] [-en] [-pn] 1-an] 
[-f] [-cchar] [-In) (files) 

DESCRIPTION 
New}Orm reads lines from the named files, or the standard input if no input 
file is named, and reproduces the lines on the standard output. Lines are 
reformatted in accordance with command line options in effect. 

Except for -s, command line options may appear in any order, may be 
repeated, and may be interminsled with the optional files. Command line 
options are processed in the order specified. This means that option 
sequences like -e IS -160 will yield results different from -1 60 -elS. 
Options are applied to all files on the command line. 

-I tabspec Input tab specification: expands tabs to spaces, according to the 
tab specifications given. Tabspec recognizes all tab specification 
forms described in tabs (I). In addition, tabspec may be --, 
in which newform assumes that the tab spC(;ification is to be 
found in the first line read from the standard input (see 
ftpec(4)). If no tal1spec is given, tal1spec defaults to -8. A 
tabspec of -0 expects no tabs; if any are found, they are 
treated as -1. 

-o tabspec Output Ish specification: replaces spaces by tabs, accordins to 
the tab specifications given. The tab specifications are the same 
as for -I tabspec. If no tabspec is given, tabspec defaults to -8. 
A tabspec of -0 means that no spaces will be converted to tabs 
on output. 

-I n Set the effective line lensth to n characters. If n is not entered, 
-I defaults to 72. The default line length without the -I 
option is 80 characters. Note that tabs and backspaces are con
sidered to be one character (use -I to expand tabs to spaces). 

-b n Truncate n characters from the beginning of the line when the 
line length is greater than the effective line length (see -In). 
Default is to truncate the number of characters necessary to 
obtain the effective line len&th. The default value is used when 
-b with no n is used. This option can be used to delete the 
sequence numbers from a COBOL program as follows: 

newform -II - b7 file-name 

The -II must be used to set the effective line length shorter 
than any existing line in the file so that the -b option is 
activated. 
Same as - b n except that characters are truncated from the end 
of the line. 

-c k Change the prefix/append character to k. Default character for 
k is a space. 

-p n Prefix n characters (see -c k) to the beginning of a line when 
the line length is Jess than the effective line length. Default is 
to prefix the number of characters necessary to obtain the 
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effective line length. 

-an Same as -p n except characters are appended to the end of a 
line. 

-f Write the tab specification format line on the standard output 
before any other lines are output. The tab specification format 
line which is printed will correspond to the format specified in 
the last -o option. If no -o option is specified, the line which 
is printed will contain the default specification of -8. 

- s Shears off leading characters on each line up to the first tab and 
places up to 8 of the sheared characters at the end of the line. 
If more than 8 characters (not counting the first tab) are 
sheared, the eighth character is replaced by an " and any char· 
acters to the right of it are discarded. The first tab is always 
discarded. 
An error message and program exit will occur if this option is 
used on a file without a tab on each line. The characters 
sheared off are saved internally until all other options specified 
are applied to that line. The characters are then added at the 
end of the processed line. 

For example, to convert a file with leading digits, one or more 
tabs, and text on each line, to a file beginning with the text, all 
tabs after the first expanded to spaces, padded with spaces out 
to column 72 (or truncated to column 72), and the leading 
digits placed starting at column 73, the command would be: 

newform -s -i -I -a -e file-name 

DIAGNOSTICS 
All diagnostics are fatal. 
usage: ... 
not -sformat 
can't open file 
internal line too long 

tabspec In error 

tabspec Indirection illegal 

Newform was called with a bad option. 
There was no tab on one line. 
Self explanatory. 
A line exceeds S 12 characters after being 
expanded in the internal work buffer. 
A tab specification is incorrectly formatted, or 
specified tab stops are not ascending. 
A tabspec read from a file (or standard input) may 
not contain a rabspec referencing another file (or 
standard input). 

EXIT CODES 
0 - normal execution 
1 - for any error 

SEE ALSO 

BUGS 

csplit(l),tabs(l), fspec(4). 

Newform normally only keeps track of printable characters; however, for 
the -i and -o options, newform will keep track of backspaces in order to 
line up tabs in the appropriate logical columns. 

Newform will not prompt the user if a rabspec is to be read from the stan· 
datd input (by use of -I-- or -o-- ) . 
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If the -f option is used, and the last -o oplion specified was -o- -,and 
was preceded by either a -o-- or a -I--, the tab specification format 
line will be incorrect. 
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NAME 
newgrp - log in to a new group 

SYNOPSIS 
new1rp 1-1 !group] 

DESCRIPTION 
Newgrp changes a user's group identification. The user remains logged in, 
and the current directory is unchanged, but calculations of access permis
sions to files are performed with respect to the new real and effective group 
IDs. The user is always given a new shell, replacing the current shell, by 
newgrp , regardless of whether it terminated successfully or due to an error 
condition (i.e., unknown group). 

Exported variables retain their values after invoking newgrp; however, all 
unexported variables are either reset to their default value or set to null. 
System variables (such as PSI, PS2, PATH, MAIL, and HOME), unless 
exported by the system or explicitly exported by the user, are reset to 
default values. For example, a user has a primary prompt string (PSI) 
other than $ (default) and has not exported PSl. After an invocation of 
newgrp , successful or not, their PSI will now be set to the default prompt 
string$. Note that the shell command exporl (see sh(l)) is the method to 
export variables so that they retain their assigned value when invoking new 
shells. 
With no arguments, newgrp changes the group identification back to the 
group specified in the user's password file entry. 

If the first argument to newgrp is a -, the environment is changed to what 
would be expected if the user actually logged in again. 

A password is demanded if the group has a password and the user does 
not, or if the group has a password and the user is not listed in /etc/group 
as being a member of that group. 

EXAMPLE 
newgrp grpnam 

would set the user's group 10 to that of the group named "grpnam". 

FILES 
/etc/group 
/etc/passwd 

SEE ALSO 

system's group file 
system's password file 

BUGS 
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login(]), sh(l), group(4), passwd(4), environ(5). 

There is no convenient way to enter a password into /etc/Kroup. Use of 
group passwords is not encouraged, because, by their very nature, they 
encourage poor security practices. Group passwords may disappear in the 
future. 
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NAME 
news - print news items 

SYNOPSIS 
news I -a I I -n I [ -s I [ items I 

DESCiliPTION 
News is used to keep the user informed of current events. By convention, 
these events are described by files in the directory /usr/news. 

When invoked without arguments, news prints the contents of all current 
files in /usr/news, most recent first, with each preceded by an appropriate 
header. News stores the "currency" time as the modification date of a file 
named .news time in the user's home directory hhe identity of this direc
tory is deterrii'ined by the environment variable $HOME); only files more 
recent than this currency time are considered "current". 

The -• option causes news to print all items, regardless of currency. In 
this case, the stored time is not changed. 

The -n option causes news to report the names of the current items 
without printing their contents, and without changing the stored time. 

The -s option causes news k:l report how many current items exist, 
without printing their names or contents, and without changing the stored 
time. It is useful to include such an invocation of news in one's .prefile 
file, or in the system's /etc/profile. 

All other arguments are assumed to be specific news items that are to be 
printed. 

If a delete is typed during the printing of a news item, printing stops and 
the next item is started. Another delete within one second of the first 
causes the program to terminate. 

EXAMPLE 

FILES 

news 
will print out all files in /usr/news that have not been read previously by 
the account owner. 

/etc/profile 
/usr/news/• 
SHOME/.news_time 

SEE ALSO 
profile(4), environ(5l. 
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NAME 
nice - run a command at low priority 

SYNOPSIS 
nice (-increment} command (arguments] 

DESCRIPTION 
Nice executes command with a lower CPU scheduling priority. If the incre
ment argument (in the range 1-19) is given, it is used; if not, an increment 
of 10 is assumed. The nice command built into the C shell is different 
from /bin/nice, which can be used by either shell. 

The super-user may run commands with priority higher than normal by 
using a nesative increment, e.g., - - IO. 

EXAMPLE 
For the Bourne shell: 

nice -10 date 

would cause the program date to be processed at a priority lower than nor
mal (0), i.e., at + 10. In the C shell, the same is achieved by typing in 

nice +IOdate 

SEE ALSO 
nohup(l), nice(2). 

DIAGNOSTICS 
Nice returns the exit status of the subject command. 

BUGS 
An increment larger than 19 is equivalent to 19. 
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NAME 
n1 - line numbering filter 

SYNOPSIS 
nl (-htype] [-btype] (-ft~pe] [-vstart#l (-lincrl (-p] (-Inurn] 
[-ssep} 1-wwidthl 1-nformat] [-ddelim} file 

DESCIUYI10N 
Nl reads lines from the named file or the standard input if no file is named 
and reproduces the lines on the standard output. Lines are numbered on 
the left in accordance with the command options in effect. 

Nl views the text it reads in terms of logical pages. Line numbering is reset 
at the start of each logical page. A logical page consists of a header, a 
body, and a footer section. Empty sections are valid. Different line 
numbering options are independently available for header, body, and footer 
(e.g., no numbering of header and footer lines while numbering blank lines 
only in the body). 

The start of logical page sections are signaled by input lines containing 
nothing but the following delimiter character(s): 

Line contents Start of 

\:\:\: header 
\:\: body 
\: footer 

Unless optioned otherwise, nl assumes the text being read is in a single log
ical page body. 

Command options may appear in any order and may be intermingled with 
an optional file name. Only one file may be named. The options are: 

-b type Specifies which logical page body lines are to be numbered. 

-h""' 

-f type 

Recognized types and their meaning are: a, number all lines; t, 
number lines with printable text only; n, no line numbering; 
p string, number only lines that contain the regular expression 
specified in string. Default type Cor logical page body is I (text 
lines numbered). 

Same as -b type except for header. Default type for logical 
page header is n (no lines numbered). 

Same as -b type except for footer. Default for logical page 
footer is n (no lines numbered). 

-p Do not restan numbering at logical page delimiters. 

-v start# Start# is the initial value used to number logical page lines. 
Default is 1. 

-i incr Jncr is the increment value used to number logical page lines. 

-ssep 

Default is 1. 
Sep is the character(s) used in separating the line number and 
the corresponding text line. Default sep is a tab. 

-w width Width is the number of characters to be used for the line 
number. Default width is 6. 

-a format Fo1ma1 is the line numbering format. Recognized values are: 
In, left justified, leading zeroes suppressed; rn, right justified, 
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-Inurn 

-·~ 

EXAMPLE 

NL (I) 

leading zeroes suppressed; rz, right justified, leading zeroes 
kept. Default format is rn (right justified). 

Num is the number of blank lines to be considered as one. 
For example, -12 results in only the second adjacent blank 
being numbered (if the appropriate -ba, -ba, and/or -fa 
option is set). Default is 1. 

The delimiter characters specifying the start of a logical page 
section may be changed from the default chara..:ters (\:) to two 
user-specified characters. If only one character is entered, the 
second character remains the default character (:). No space 
should appear between the -d and the delimiter characters. 
To enter a backslash, use two backslashes. 

nl -viO -no-d!+ file! 

will number filet starting at line number 10 with an increment of ten. The 
logical page delimiters are ! +. 

SEE ALSO 
pr(l). 
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NAME 
lUll - print name list of common object file 

SYNOPSIS 
mo [-<1] (-<] (-~ [-h] [-a] [-o] [-TJ [-u] [-v] [-VJ [-s] fik...,.(s) 

DESCIUPI10N 
The IUD command displays the symbol table of each common object file 
jik~~~~~M. Fik~~~~~M may be a relocatable ex absolllfle common object file. or it 
may be an archive of rdocatable or absolute common object Jiles. DDl prinu 
lbe following iDfcrmadon for eiCh symbol. N01e dlat 1he object file must bave 
been compi1ecl wilb the -a flaa: opdon of the cc:(t) command fa there m be 
tJ1M, siu, or liM information. ..... 

1be name of lhe symboL ..... 
Its value expressed as an offset 01' an address depending on its storage 
class. 

clos• 
Its storage class. 

rv If lhe symbol is accessed lhrou.&h a mmsfer vector, this field contains tv. 

ty~ Its type and derived type. If the symbol is an instance of a structme or a 
,..-, union, dle structure or union tag is given following the type (e.g., .stru&t

tag). If tbe symbol is an array, lhe may dimensions are given following 
the type (e.g., claar[n] [m)). 

size Its size in bytes, if available. 

lint 1be source line number at which it is deftned. if available. 

#Ctitm 
FOI' storage classes static and external, the object file section containing the 
symbol (e.g., aext, data, ex bas). 

The output of nm may be controlled using the following ftag options: 
-d. Print the value and size of a symbol in decimal (the default). 

-o Print the value and size of a symbol in octal instead of decimal 

-x Print the value and size of a symbol in hexadecimal instead of 
decimal. 

-h Do not display lbe output header data. -· -· .... 

Page I 

Sort external symbols by value before they are printed. 

Sort wcmal symbols by name before they are printed. 

Print only swic and ex.temal symbols • 
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- full ....... ReduDdant symbols <.- ....... .bss), ..... _,. .. _ ... --· Print Wldefined. symbols only. 

-V Print the version of tbe am command execuling on the standard 
error oulpU.t 

-T Truncate long names. By default, nm. prints the entire name of the 
symbols listed. Since object files can bave symbol names with an 
arbitrary number of characters. a name lhat is looger dian the width 
of the cohunn set uide for names will overflow, forcing every 
column after tbe ume to be misaligneci The - T flag option causes 
Dill ro tnmc:a1e evety aame which would otherwise overll.ow its 
column and place an asterisk as the last chmcter in the displayed 
name to mark it as tnlnClled. 

Flag options may be used. in any order, eilher singly or in combination. and may 
appear anywhere in the command line. Therefore, both am l'llJIM -e -v and 
nm -ve name priDt the static and external symbols in ~, with external 
symbola sorted by vahle. 

FILES 
IbiD/lUll 
/1151'/tmp/nm?????? flag option. 

SEE ALSO 
as(!), cc(l),ld(l), a.out(4), u(4). 

WAltNINGS 
When all the symbols are printed. they must be printed in the order they appear 
in the symbol table in order to preserve scopjng infomwion. TherefOR, the -v 
and -a ftag optiORs should be used only in conjunction with the -e 

DIAGNOSTICS 
nm.: name: canaot ope11 

name cannot be read. 
nm.: ~tam~!: bad malic 

lfQIM is DOt an appropriate common object file. 
nm: name: DO SJmbols 

The symbols have been stripped from name. 
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f am: name: bad magk 
' 

nm: name: no sym 

Page3 
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ame is not an appropriate common object 
file. 
The symbols have been slriwed from name. 

Septemba 27, 1987 



NMS.O(I) NMS.O(I) 

NAME 
nmS.O - print name Jist 

SYNOPSIS 
nm5.0 [-~:noprsu] [file ... ] 

DESCRIPTION 
Nm5.0 prints the name list (symbol table) of each object .file in the argu
ment Jist. If an argument is an archive, a listing for each object file in the 
archive will be produced. If no .lile is given, the symbols in a.outS.O are 
listed. 
Each syml>ol name is preceded by its value (blanks if undefined) and one 
of the letters U (undefined), A (absolute), T (text segment symbol), D 
(data segment symbol), 8 (bss segment symbol), R (register symbol), F 
(file syml>oO, or C (common symbol). If the symbol is local (non
external) the type letter is in lower case. The output is sorted alphabeti
cally. 

Options are: 
-g Print only global (external) symbols. 

-n Sort numerically rather than alphabetically. 

-o Prepend file or archive element name to each output line rath..:r than 
only once. This option can be used to make piping to grep(l) more 
meaningful. 

-p Don't sort; print in symbol-table order. 

- r Sort in reverse order. -~ 

-s Sort according to the size of the external symbol (computed from the 
difference between the value of the symbol and the value of the sym
bol with the next highest value}. This difference is the value printed. 
This flag turns on - g and - n and turns off - u and - p. 

-u Print only undefined symbols. 

EXAMPLE 
nmS.O 

prints the symbol list of a.outS.O , the default output file for the C com
piler. 

SEE ALSO 
arS.O(l), a.out5.0(4), ar5.0(4). 
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NAME 
nohup - run a command immune to hangups (sh onJy) 

SYNOPSIS 
nohup command I arguments I 

DESCRIPTION 
Nohup executes command immune to terminate (EOT, control-D) signa] 
from the controlling terminal. With nohup, the priority is automatically 
incremented by S. Nohup should be used with processes running in back
ground (with •&•) in order to prevent it from responding to interrupts or 
stealing the input from the next person who logs in on the same terminal. 
In csh, processes run in background are automatically immune to hansups. 

If output is not redirected by the user, both the standard output and stan
dard error are sent to nohup.oul. If nobup.oul is not writable in the 
current directory, output is redirected to SHOME/nohup.out. 

EXAMPLE 

FILES 

nohup nroJf -ms docsfi:le llpr 

runs the nroff command shown, immune to hangups, quits, and interrupts. 

It is frequently desirable to apply nohup to pipelines or lists of commands. 
This can be done only by placing pipelines and commands lists in a single 
file, cslled a shell procedure. One can then issue: 

nobup sb file 

and the nohup applies to everything in file. If the shell procedure file is to 
be executed often, then the need to type sh can be eliminated by giving file 
execute permission. Add an ampersand and the contents of file are run in 
the background with interrupts also ignored (see sh(l)): 

nohup file & 

An example of what the contents of file could be is: 

tbl ofile I eqn I nroff > nfile 

nobup.out standard output and standard error file. 

SEE ALSO 
chmod(l), csh(l), nice(l), sb(l), nice(2), signa1(2) 

WARNINGS 
nobup command I; command2 
nohup (commandl; command2) 

nohup applies only to command} 
is syntactically incorrect. 

Be careful of where standard error is redirected. The following command 
may put error messages on tape, making it unreadable: 

nohup cpio -o <list >ldev/rmtllm& 
while 
nohup cpio -o <list >ldev/rmtllm 2>errors& 

puts the error messages into file errors. 

- I -
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NAME 
nroff - format text 

SYNOPSIS 
nrolf ( options I ( files 

DESCRIPTION 
Nrofffocmats text contained in files (standard input by default) for printing 
on typewriter-like devices and line printers. Its capabilities are described in 
the NROFF!TROFFchapter of the Document Processing Guide cited below. 

An argument consisting of a minus (-) is taken to be a file name 
corresponding to the standard input. The options, which may appear in any 
order, but must appear before the fifes, are: 
-o list 

-nN 
-oN 

-raN 
-I -· -· 
-m name 

-cname 

-k name 

-T name 

-· 
-b 

Print only pages whose page numbers appear in tbe list of 
numbers and ranges, separated by commas. A range N- M 
means pages N through M; an initial - N means from tbe 
beginning to page N; and a final N- means from N to the end. 
(See BUGS below.) 
Number first generated page N. 
Stop every N pages. Nro.ff will halt after every N pages (default 
N=l) to allow paper loading or changing, and will resume upon 
receipt of a line-feed or new-line (new-lines do not work in 
pipelines, e.g., with mm(l)). This option does not work if the 
output of nroff is piped through co/(1). When nrojf halts 
between pages, an ASCII BEL is sent to the terminal. 
Set register a (which must have a one-character name) to N. 
Read standard input after files are exhausted. 
Invoke the simultaneous input-output mode of the .rd request. 
Print only messages generated by .tm (terminal message) 
requests. 
Prepend to the input files tbe non-compacted (ASCII text) macro 
file /usr/Ub/tmac/tmac.nome. 
Prepend to the input files the compacted macro files 
htsr /Iib/maeros/cmp.(nt]. (dtl. name and 
/usr/llb/ maeros/ucmp. [nt]. name. 
Compact the macros used in this invocation of nro.!J. placing the 
output in files (dtl.name in the current directory. 
Prepare output for specified terminal. Known names are 37 for 
the (default) TELETYPE~ Model 37 terminal, tn300 for the GE 
TermiNet 300 (or any terminal without half-line capability), 
300s for the DASI 300s, 300 for the DASI 300, 450 for the DASI 
450, lp for a (generic) ASCII line printer, 382 for the DTC-382, 
4000A for the Trendata 4000A, 832 for the Anderson Jacobson 
832, X for a (generic) EBCDIC printer, and 2631 for the Hewlett 
Packard 2631 line printer. 
Produce equally-spaced words in adjusted lines, using the full 
resolution of the particular terminal. 
Use output tabs during horizontal spacing to speed output and 
reduce output character count. Tab settings are assumed to be 
every 8 nominal character widths. 
Set the emboldening factor (number of character overstrikes) 
for the third font position (bold) to n, or to zero if n is missing. 

- I -
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EXAMPLE 

FILES 

nroff -o4,8-IO -T300S -mabc filel file2 
requests formatting of pages 4, 8, 9, and 10 of a document contained in the 
files named "file I" and "file2'', specifies the output terminal as a DASI-3005, 
and invokes the macro package abc. 

lusrlliblsuftab 
ltmplta$# 
I usrllibltmacl tmac.• 
lusrlliblmacros/• 
I usrllibl term/• 

suffix hyphenation tables 
temporary file 
standard macro files and pointers 
standard macro files 
terminal driving tables for nrofl' 

SEE ALSO 

BUGS 

coHO, cw(l), eqn(l), greek(!), mm(l), tbiO), troff(l), mm(S). 
NROFFITROFFand A TROFF Tutorial in the Document Processing Guide. 

NTQll'believes in Eastern Standard Time; as a result, depending on the time 
of the year and on your local time zone, the date that nro.u· generates may 
be off by one day from your idea of what the date is. 

When nro.ff'is used with the -o li5t option inside a pipeline (e.g., with one 
or more of cw{l), eqn(J), and tbJ(J)), it may cause a harmless "broken 
pipe" diagnostic if the last page of the document is not specified in list. 
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NAME 
od-octaldump 

SYNOPSIS 
od [ -bcdosx ] [ file ] [ [ + ]offset[ • ][ b ] ] 

DESCRIPI10N 

OD(l) 

Od dumps file in one or more formats as selected by the first argument. If the 
first argument is missing or an unrecognized option is specified, --o is default 
The meanings of the format options are: 

-b Interpret bytes in octal. 

--i:! Interpret bytes in ASCD. Certain non-graphic characters appear as C 
escapes: null=\0, backspace=\b, fonn-feed::\1, new-line:\n, retum=\r, 
tab=\t; others appear as 3-digit octal numbers. 

-d Interpret words in unsigned decimal. 

--o Interpret words in octaL 

-s Interpret wotds in signed decimal. 

-x Interpret words in hex. 

The file argument specifies which file is to be dumped. If no file argument is 
specified, the standard input is used. 

The offset argument specifies the offset in the file where dumping is to com
mence. This argument is normally inteipreted as octal bytes. If. is appended, 
the offset is interpreted in decimal. If b is appended, the offset is interpreted in 
blocks of 512 byteS. If the file argument is omitted, the offset argument must be 
preceded by +. 

Dumping continues until end-of-file. 

EXAMPlJ! 
od-d file +2 

produces an octal dump of "filea" divided up into 32-bit words expressed in 
decimal equivalents with the dump starting point offset by 2 octal bytes. 

SEE ALSO 
dump(!). 
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PACK(l) 

NAME 
pack, peat, unpack - compress and expand files 

SYNOPSIS 
pack[-][-f]name ... 

peat name ... 

UDpack name ... 

DESCRIPTION 

PACK(!) 

Pack attempts to store the specified files in a compressed form. Wherever pos
sible (and useful), each input file name is replaced by a packed file nmne .z with 
the same access modes, access and modified dates, and owner as those of name . 
The -t option will force packing of name • This is useful for causing an entire 
directory to be packed even if some of the files will not benefit. If pack is suc
cessful, tranU! will be removed. Packed files can be restored to their original 
fonn using unpack or peat. 

Pack uses Huffman (minimum redundancy) codes on a byte--by-byte basis. If 
the - argument is used. an internal flag is set that causes the number of times 
each byte is used, its relative frequency, and the code for the byte to be printed 
on the standard output. Additional occurrences of - in place of name will 
cause the internal flag to be set and reset 

The amount of compression obtained depends on the size of the input file and 
the character frequency distribution. Because a decoding tree forms the first 
part of each .z file, it is usually not worthwhile to pack files smaller than three 
blocks. unless the character frequency distribution is very skewed. which may 
occur with printer plots or pictures. 

Typically, text files are reduced to 60-75% of their original size. Load modules, 
which use a larger character set and have a more unifonn distribution of charac
ters, show liule compression, the packed venions being about 90% of the origi
nal size. 

Pack returns a value that is the number of files that it failed to compress. 

No packing will occur if: 

Pagel 

!be file oppeatS to be already packed; 
the file name has more than 12 characters; 
the file has links; 
the file is a directory; 
the file is zero length; 
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the file cannot be opened; 
no disk storage blocks will be saved by packing; 
a file called name .z alleady exists; 
the .z file cannot be created; 
an liO euor occurred during processing. 

PACK(l) 

1be last segment of the file name must contain no more than 12 characters to 
allow space for the appended .z extension. Directories cannot be compressed. 

Peat does for packed files what cat(I) does for ordinary files, except that peat 
can not be used as a filter. The specified files are unpacked and written to the 
standard output Thus to view a packed file named name .z use: 

pcatname.z 
or just: 

peat name 

To make an unpadced copy, say nnn, of a packed file named name.z (without 
destroying name .z) use the command: 

peat name > nnn 
Peat returns the number of files it was unable to unpack. Failure may occur if: 

the file name (exclusive of the .z) has more than 12 chamcl:ml; 
the file cannot be opened; 
the file does not appear to be the output of pack. 

Unpack expands files created by pack. For each file name specified in the 
command, a search is made for a file called name .z (or just name, if name ends 
in .z). If this file appears to be a packed file, it is replaced by its expanded ver
sion. The new file has the .z suffix stripped from its name, and has the same 
access modes, access and modification dates, and owner as those of the packed 
file. 

Unpack returns a value that is the number of files it was unable to unpack. 
Failure may occur for the same reasons that it may in peat, as well as for the 
folloWing: 

a file with the "unpacked'' name already exists; 
if the unpacked file cannot be created. 
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EXAMPLE 
pack file! 

will pack file "filet" into "filel.z" and removes ''filel" if packing is success· 
ful. 

SEE ALSO 
cat( I). 
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NAME 
passwd - chanse loa:in password 

SYNOPSIS 
passwd [ name 1 

DBSCIUPTION 
This command changes (or installs) a password associated with the login 
name. 

Ordinary users may change only the password which corresponds to their 
lOBin name. 

Passwd prompts ordinary users for their old password, if any. It then 
prompts for the new password twice. The first time the new password is 
entered passwd checks to see if the old password bas "aged" sufficiently. If 
"q:i.ng" is insufficient, the new password is rejected and passwdtcrminates; 
see passwd(4). 

Assuming "aging" is sufficient, a check is made to ensure that the new 
password meets construction requirements. When the new password is 
entered a second time, the two copies of the new password are compared. 
If the two copies are not identical, the cycle of prompting for the new pass
word is repeated for at most two more times. 

Passwords must meet the following requirements: 

Each password must have at least six characters. Only the first 
eight characters are significant. 

Each password must contain at least two alphabetic characters 
(uppercase or lowercase) and at least one numeric or special charac
tc>. 

Each password must differ from the user's Ioa:in name and any 
reverse or circular shift of that login name. For comparison pur
poses, an uppercase letter and its corresponding lowercase letter are 
equivalent. 

New passwords must differ from the old by at least three charac
ters. For comparison purposes, an uppercase letter and its 
corresponding lowercase letter are equivalent. 

One whose effective user ID is zero is caJied a super-user; see ld(I), and 
su(l). Super-users may change any password; hence, passwd does not 
prompt super-users for the old password. Super-users are not forced to 
comply with password aginj and password construction requirements. A 
super-user can create a null password by entering a carriage return in 
response to the prompt for a new password. 

EXAMPLE 

FILES 

passwd 

will live the response 
Changing password for < usemame > 

and wiU then prompt for your present password and for the new password 
(twice). 

/etc/passwd 
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SEE ALSO 
login(I), id(l), su(l), crypt(3C), passwd(4) . 
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NAME 
paste - merge same lines of several files or subsequent lines of one file 

SYNOPSIS 
paste file! fiie2 , , , 
paste -d list file! file2 
paste -s 1-dlistl file! file2 

DESCRIPTION 
In the first two forms, paste concatenates corresponding Ji..es of the given 
input files jilel, filel, etc. It treats each file as a column or columns of a 
table and pastes them together horizontally (parallel merging). If you will, 
it is the counterpart of cat(I) which concatenates vertically, i.e., one file 
after the other. In the last form above, paste replaces the function of an 
older command with the same name by combining subsequent lines of the 
input file (serial merging). In all cases, lines are glued together with the 
tab character, or with characters from an optionaUy specified list. Output is 
to the standard output, so it can be used as the start of a pipe, or as a filter, 
if - is used in place of a file name. 

The meanings of the options are; 

-d Without this option, the new-line characters of each but the last file 
(or last line in case of the -s option) are replaced by a tab character. 
This option allows replacing the tab character by one or more alter
nate characters (see below). 

list One or more characters immediately foilowing -d replace the default 
tab as the line concatenation character. The list is used circularly, i.e., 
when exhausted, it is reused. In parallel merging (i.e., no -s 
option), the lines from the last file are always terminated with a new
line character, not from the list. The list may contain the special 
escape sequences: \n (new-line), \t (tab), \\ (backslash), and \0 
(empty string, not a null character). Quoting may be necessary, if 
characters have special meaning to the shell (e.g., to get one 
backslash, use-d"\\\\"). 

-s Merge subsequent lines rather than one from each input file. Use tub 
for concatenation, unless a list is specified with -d option. Regard
less of the list, the very last character of the file is forced to be a 
new-line. 

EXAMPLE 

May be used in place of any file name, to read a line from the stan
dard input. (There is no prompting). 

Is I paste -d" • -

Jist directory in one column. 
ls)paste---

list directory in four columns. 

paste -s -d"\ t\ n" file 

combine pairs of lines into lines. 

SEE ALSO 
cut(!), grep(l), prO). 
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DIAGNOSTICS 
line too long 

too many files 

PASTE(I) 

Output lines are restricted to 511 characters. 

Except for -s option, no more than 12 input files may be 
specified. 
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NAME 
pg - file perusal filter for soft-copy terminals 

SYNOPSIS 
pg [-number] [ -pstring] [ -eefos] [ +linenumber] [ +lpauem/] [files ... ] 

DESCRIPTION 
The pg command is a filter which aDows the examination of files one screenful 
at a time on a soft-cq~y terminal. (The file name - and/or NULL arguments 
indicate that pg should read from the standard inpul) Each screenful is fol
lowed by a prompt. If the user types a caniage return, another page is 
displayed; other possibilities are enumemted below. 

This command is different from previous paginators in that it allows you to 
back up and review something that has already passed. The method for doing 
this is explained below. 

In ordec to determine terminal attributes, pg scans the tenni1ifo(4) data base for 
the terminal type specified by the environment variable TERM. If TERM is not 
defined, the terminal type dumb is assumed. 

The command line options are: 

-·....,.,. 
An integer specifying the size (in lines) of the window that pg is to use 
instead of the default. (On a terminal containing 24 lines, the defauU win
dow size is 23). 

-p string 
Causes pg to use string as the prompt If the prompt string contains a 
''%d'', the first occurrence of ''%d'' in the prompt will be replaced by the 
current page number when the prompt is issued. The default prompt string 
is":". 

-c Home the CIKSOI' and clear the screen before displaying each page. This 
option is ignored if dear_ screen is not defined for this terminal type in the 
terminfo(4) data base. 

--e Causes pg not to pause at the end of each file. 

-r Normally, pg splits lines longer than the screen width, but some sequences 

Pagel 

of characters in the text being displayed (e.g., escape sequences for under
lining) generate undesirable results. The -f option inhibits pg from split
ting lines. 
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-n Nonnally, commands must be tenninated by a <newline> cbamcter. This 
option causes an automatic end of command as soon as a command letter 
is entered. 

--s Causes pg to print all messages and prompts in standout mode (usually 
inverse video). 

+linenumber 
Start up at lillemunber. 

+I pattern/ 
Start up at the first line containing the regular expression pattern. 

The responses that may be typed when pg pauses can be divided into three 
categories: those causing further perusal, those that search, and those that 
modify the perusal environmenL 

Commands which cause further perm:al normally take a preceding address, an 
optionally signed number indicating the point from which further text should be 
displayed. This addnss is interpreted in either pages or lines depending on the 
command. A signed address specifies a point relative to the current page or 
line, and an unsigned address specifies an address relative to the beginning of 
the file. Each command has a default address that is used if none is provided. 

1he perusal commands and their defaults are as follows: 

(+l)<newline> or <blank> 
This causes one page to be displayed. The address is specified in pages. 

(+1) I 
With a relative address this causes pg to simulate scrolling the screen, for
ward or backward, the number of lines specified. With an absolute address 
this command prints a screenfu1 beginning at the specified line. 

(+l)dor"D 
Simulates scrolling half a screen forward or backward. 

The following perusal commands take no address . 

• or"L 
Typing a single period causes the current page of text to be redisplayed. 

$ Displays the last windowful in the file. Use with caution when the input is 
a pipe. 

The following commands are available for searching for text patterns in the 
text. The regular expressions described in ed(l) are available. They must 
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always be terminared by a <newline>, even if the-n option is specified. 

i/pau~rnl 

Search f«ward for the ilh (default i=l) occurrence of~"'- Searching 
begins immediately after the current page and continues to the end of the 
current file, without wrap-around. 

rpatternA 
i?panem? 

Search backwards for the ith (default i=l) occurrence of pattern. Search
ing begins immediately before the current page and continues to the begin
ning of the cmrent file. without wrap-around. The A notation is useful for 
Adds 100 terminals which will not properly handle the ? . 

After searching, pg will normally display the line found at the 10p of the screen. 
This can be modified by appending m or b to the search command to leave the 
line found in the middle or at the bottom of the window fl:'oo1 now on. The 
suffix t can be used to restore the original situation. 

For most sean:h commands, the trailing/, A• or? may be omitted, except when 
m, b, or t is appended to indicate the position where the desired line should 
appear on the screen. 

The user of pg can modify the environment of perusal with the following com
mands: 

in Begin perusing the ith next file in the command line. The i is an unsigned 
number, default value is 1. 

ip Begin perusing the ith previous file in the command line. i is an unsigned 
number, default is l. 

iw Display another window of texL If i is present, set the window size to i, 

sfilename 
Save the input in the named file. Only the current file being perused is 
saved. The white space between the sand filename is optional. This com
mand must always be terminated by a <newline>, even if the-n option is 
specified. 

h Help by displaying an abbreviated summary of available commands. 

q<rQ 
Quitpg. 
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!command 
Command is passed lo the shell, whose name is taken from the SHELL 
environment variable. If this is not available, the default shell is used 
This command must always be terminated by a <newline>, even if the-n 
option is specified. 

At any time when output is being sent to the terminal, the user can bit the quit 
key (normally control-\) or the interrupt (break) key. This causes pg to stop 
sending output, and display the prompt. The user may then enter one of the 
above commands in the normal manner. Unfortunately, some output is lost 
when this is done. due to the fact that any characters waiting in the terminal's 
output queue are ftusbed when the quit signal occurs. 

If the standard oulpllt is not a terminal, then pg acts just like cat (I), except that 
a header is printed before each file (if there is more than one). 

EXAMPU! 
A sample usage of pg in reading system news would be 

news I pg -p "(Page %d):" 

NU11!S 
While waiting for lcnninal input. pg responds to BREAK, DEL, or control-c by 
terminating execution. Between promptS., however, these signals interrupt pg 's 
current task and place the user in prompt mode. These should be used with cau
tion when input is being read from a pipe, since an interrupt is likely to ter
minate the other coounands in the pipeline. 

Users of more will find that the z and f commands are available. but they work 
as more commands and not as pg commands, particularly with respect 10 
addresses. 

PILES 
787.sp 38u 
/Us</lilVtemUnfi>l" 

Tenninal infonnation data base 

/tmp/pg* 
Tempomry file when input is from a pipe 

SEE ALSO 
crypt(!). ed(l). grep(l), tmninfo(4). 
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BUGS 
If terminal tabs are not set every eight positions, undesirable results may occur. 

When using pg as a filter with anolher command that changes the terminal I/0 
options (e.g., crypt(l)), terminal settings may not be restored correctly. 
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NAME 
pr - print files 

SYNOPSIS 
pr [ options ] [ files I 

DESCRIPTION 
Pr prints the named files on the standard output. If file is -, or if no files 
are specified, the standard input is assumed. By default, the listing is 
separated into pages, each headed by the page number, a date and time, 
and the name of the file. 

By default, columns are of equal width, separated by at least one space; 
lines which do not fit are truncated. If the - s option is used, lines are not 
truncated and columns are separated by the separation character. 

If the standard output is associated with a terminal, error messages are 
withheld until pr has completed printing. 

The below options may appear singly or be combined in any order: 

+ k Begin printing with page k (default is I). 

-k Produce k-column output (default is 1). The options -e and -i 
are assumed for multi-column output. Also, the - k option must 
be used if the -w (column width) option is used. 

-a Print multi-column output across the page. 

-m Merge and print all files simultaneously, one per column (overrides 
the -k, and -a options). 

-· Double-space the output. 

-e ck Expand input tabs to character positions k+ I, 2• k+ 1, 3• k+ 1, etc. 
If k is 0 or is omitted, default tab settings at every eighth position 
are assumed. Tab characters in the input are expanded into the 
appropriate number of spaces. If c (any non-digit character) is 
given, it is treated as the input tab character (default for c is the 
tab character). 

-i ck In output, replace white space wherever possible by inserting tabs to 
character positions k+ 1, 2• k+ I, 3• k+ I, etc. If k is 0 or is omit
ted, default tab settings at every eighth position are assumed. If c 
(any non-digit character) is aiven, it is treated as the output tab 
character (default for cis the tab character). 

-n ck Provide k-digit line numbering (default for k is 5). The number 
occupies the first k+ 1 character positions of each column of nor
mal output or each line Qf - m output. If c (ar~y non-digit charac
ter) is given, it is appended to the line number to separate it from 
whatever follows (default for c is a tab). 

-w k For multi-column output, set the width of a line to k character 
positions instead of the default 72 characters. This option must be 
used with the - k (number of columns) option. 

-o k Offset each line by k character positions (default is 0). The 
number of character positions per line is the sum of the width and 
offset. 

-I k Set the length of a page to k lines (default is 66). 
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-· 
-p 

PR (I) 

Use the next argument as tbe header to be printed instead of tbe 
file name. 

Pause before beginning each page if the output is directed to a ter
minal (pr will ring the beU at the terminal and wait for a carriage 
return). 

-f Use form-feed character for new pages (default is to use a sequence 
of line-feeds). Pause before beginning tbe first page if the standard 
output is associated with a terminaL 

-r Print no diagnostic reports on failure to open files. 

-t Print neither the five-line identifying header nor the five-line trailer 
normally supplied for each page. Quit printing after the last line of 
each file without spacing to the end of the page. 

-s c Separate columns by the single character c instead of by the 
appropriate number of spaces (default for cis a tab). 

EXAMPLE 

FILES 

pr - Jdh "file list' file I file2 

prints 'filel" and 'filel' as a double-spaced, three-column listing headed by 
"file list". 

pr -e9 -t < filel > file2 

writes "filel" on "file2", expanding tabs to columns 10, 19, 28, 37, ... 

/dev/tty• to suspend messages 

SEE ALSO 
cat(J). 
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NAME 
printenv - print out the environmenl 

SYNOPSIS 
prlntenv [argument! 

DESCRIPTION 

PRINTENV { 1) 

Printem• takes an environment variable name as an argument and prints 
only the value of that variable. If no argument is given, it prints the values 
for the entire environment. 

Examples of environment variable names are: 
HOME 

SHELL 
PATH 

TERM 

path name of user's home directory. 
the shell present at login. 

search path for binary programs. 

type of terminal used. 

LOG NAME the login name of the user. 

TERMCAP terminal capabilities string. 

EXINIT a startup list of commands read by ex, edit and vi. 

EXAMPLE 
printenv HOME 

prints the path name of your home directory. 

SEE ALSO 
csh(l), sh(I), environ(5). 
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NAME 
prof - display profile data 

SYNOPSIS 
prof [-lean) [-ox] [-g) [-zl [-b] [-s] [-m mdatal [prog] 

DESCRIPTION 

FILES 

Prof interprets the profile file produced by the monilor(JC) function. The 
symbol table in the object file prog (a.oul by default) is read and correlated 
with the profile file (mon.out by default). For each external text symbol 
the percentage of time spent executing between the address of that symbol 
and the address of the next is printed, together with the number of times 
that function was called and the average number of milliseconds per call. 

The mutually exclusive options 1. c, a, and n determine the type of sorting 
of the output lines: 

-I Sort by decreasing percentage of total time (default). 

-c Sort by decreasing number of calls. 

-a Sort by increasing symbol address. 

- n Sort lexically by symbol name. 

The mutually exclusive options o and x specify the printing of the address 
of each symbol monitored: 

-o Print each symbol address (in octal) along with the symbol name. 

-x Print each symbol address (in hexadecimal) along with the symbol 
name. 

The following options may be used in any combination: 

-g Include non-global symbols (static functions). 

-z Include aU symbols in the profile range (see monilor(3C)), even if 
associated with zero number of calls and zero time. 

- h Suppress the heading normally printed on the reporl (This is use
ful if the report is to be processed further.) 

- s Print a summary of several of the monitoring parameters and statis
tics on the standard error output. 

-m mdata 
Use file mdata instead of mon.out for profiling data. 

For the number of calls to a function to be tallied, the -p option of cc(l) 
must have been given when the file containing the function was compiled. 
This option to the cc command also arranges for the object file to include a 
special profiling start-up function that calls monitor(3C) at the beginning 
and end of execution. It is the call to monitor at the end of execution that 
causes the mon.out file to be written. Thus, only programs that call exit(2) 
or return from main cause the mon.out file to be produced. 

mon.out for profile 
a.out for namelist 

SEE ALSO 
cc(l), nm(l), exit(2), profi](2), monitor(JC) . 
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BUGS 
There is a limit of 600 functions that may have call counters established 
durins: program execution. If this limit is exceeded, other data is overwril· 
ten and the moo.o .. t file is corrupted. The number of call counters used is 
reported automatically by the prof command whenever the number exceeds 
250. 
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NAME 
prs - print an sees file 

SYNOPSIS 
prs 1-d(dataspecJJI-rlsmll 1-ell-11 [-cldate-time11 [-a) files 

DESCRIPTION 
Prs prints, on the standard output, parts or all of an sees file (see 
sccs}ile(4)) in a user-supplied format. If a directory is named, prs behaves 
as though each file in the directory were specified as a named file, except 
that non-sees files (last component of the path name does not begin with 
s.), and unreadable files are silently ignored. If a name of - is given, the 
standard input is read; each line of the standard input is taken to be the 
name of an sees file or directory to be processed; non-sees files and 
unreadable files are silently ignored. 

Arsuments to prs, which may appear in any order, consist of keyle/ler arsu
ments, and file names. 
All the described key/euer arsuments apply independently to each named 
file: 

-d(datasped 

-r(SID] 

Used to specify lhe output data specification. The dataspec 
is a string consisting of sees file data keywords (see DATA 
KEYWORDS) interspersed with optional user supplied text. 

Used to specify the Sees IDentification (SID) string of a 
delta for which information is desired. If no SID is 
specified, the SID of the most recently created delta is 
assumed. The format for the date is: mm/dd/yy 
(hh:mm:ss]. 

-e Requests information for all deltas created earlier than and 
includins the delta designated via the - r key letter or the 
date siven by the -c option. 

-I Requests information for all deltas created late/" than and 
including the delta desisnated via the -r keyletter or the 
date given by the - c option. 

-c[date-time] Cutoff date-lime, in the form: YY(MM[DD(HH[MMISSlllll. 
Units omitted from the the date-time default to their max
imum possible values; that is, - c7502 is equivalent to 
-c750228235959. Any number of non-numeric characters 
may separate the various 2-digit pieces of the .cutoff" date in 
the form: ·-c77/2/2 9:22:zs·. 

-a Requests printing of information for both removed, i.e., 
delta type = R, (see rmdet(l)) and existing, i.e., delta type 
= D, deltas. If the -a key letter is not specified, informa
tion for existing deltas only is provided. 

DATA KEYWORDS 

Page I 

Data keywords specify which parts of an sees file are to be retrieved and 
output. All parts of an sees file {see scq/ild4)) have an associated data 
keyword. There is no limit on the number of times a data keyword may 
appear in a ciiiWSf'<'C. 
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Keyword 
:Dt: 
:DL: 
:Li: 
:Ld: 
:Lu: 
:DT: 

:1: 
:R: 
:L: 
:8: 
:S: 
:D: 
:Dy: 
:Dm: 
:Dd: 
:T: 

:Th: 
:Tm: 
:Ts: 
:P: 

:DS: 
:DP: 
:DI: 
:Dn: 
:Dx: 
:Dg: 
:MR: 
:C: 

:UN: 
:FL: 
:Y: 

:MF: 
:MP: 
:KF: 
:KV: 
:BF: 
:J: 

:LK: ,q, 
:M: 
:FB: 

PRS{l) 

The information printed by prs consists of: (1) the user-supplied text; and 
(2) appropriate values (extracted from the sees file) substituted for the 
recognized data keywords in the order of appearance in the dataspec. The 
format of a data keyword vaJue is either Simple (S), in which keyword sub
stitution is direct, or Multi-line (M), in which keyword substitution is fol
lowed by a carriage return. 

User-supplied text is any text other than recognized data keywords. A tab 
is specified by \1 and carriage return/new-line is specified by \n. The 
default data keywords are: 

":Dt:\t:DL:\nMRs:\n:MR:COMMENTS:\n:C:" 

TABLE I. Sees Files Data Keywords 
Data Item 
Delta information 
De.lta line statistics 
Lines inserted by Delta 
Lines deleted by Delta 
Lines unchansed by Delta 
Delta type 
sees ID string (SID) 
Release number 
Level number 
Branch number 
Sequence number 
Date Delta created 
Year Delta created 
Month Delta created 
Day Delta created 
Time Delta created 
Hour Delta created 
Minutes Delta created 
Seconds Delta created 
Programmer who created Delta 
Delta sequence number 
Predecessor Delta seq-no. 
Seq-no. of deltas incl., excl., ignored 
Dellall included (seq #) 
Dellall excluded (seq # l 
Dellall Ignored (seq # l 
MR numbers for delta 
Comments for delta 
User names 
Flag list 
Module type filii 
MR validation flag 
MR validation pgm name 
Keyword error/warning flag 
Keyword validation string 
Branch flag 
Joint edit naa: 
Locked releases 
User defined keyword 
Module name 
Floor boundary 

Rk SPclion 
Delta Table 

User Names 

F"" 

Valli<' 
See below• 

:Li:/:Ld:/:Lu: 
nMnn 
nnnnn 
nnMn 
Dor R 

:R:.:L:.:B:.:S: 
nnnn 
nnnn 

M"" M"" :Dy:/:Dm:/:Dd: 

"" "" "" :Th:::Tm:::Ts: 

"" "" M 
logname 

nnnn 

"M" :Dn:I:Dx:/:Dg: 
:DS: :DS: ... 
:OS: :DS: ... 
:DS: :DS: ... 

~" ,.,, 
~" 
~" 

"" yes or no 
text 

yes or no 

~" 
yes or no 
J..-~ or 1W 

:R: ... 
text 
text 
:R: 

Formal 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
M 
M 
M 
M 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
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:CO: Ceiling boundary :R: s 
:Ds: Default SID :I: s 
:ND: Null delta Oag )'<'.1 or nu s 
:FD: File descriptive text Comments text M 
:BD: Body Body text M 
:GO: Gotten body text M 
:W: A form of 1rhw(l) string N/A :Z::M:\t:l: s 
:A: A form of w!Jw(l) string N/A :Z::Y: :M: :I::Z: s 
:Z: "·lrOIU) string delimiter N/A @(#) s 
:F: sees file name N/A te;~~t s 

:PN: sees file path name N/A text s 
• :Dt: = :DT: :1: :0: :T: :P: :DS: :DP: 

EXAMPLE 

FILES 

prs -d"Users and/or user IDs for :F: are:\n:UN:" s.file 

may produce on the standard output: 

Users and/or user IDs for s.:file are: ,,, 
131 
•I>< 

prs -d"Newest delta for pgm :M:: :1: Created :D: By :P:' -r s.file 

may produce on the standard output: 
Newest delta for pgm main.c: 3.7 Created 77/1211 By cas 

As a spec:lal case: 

prs s.file 

may produce on the standard output: 

D 1.1 77/12/1 00:00:00 cas I 000000/00000/00000 
MRs: 
bl78-12345 
bl79-54321 
COMMENTS: 
this is the comment line for s.file initial delta 

for each delta table entry of the "D" type. The only keyletter argument 
allowed to be used with the special case is the -a keyletter. 

/tmp/pr????? 

SEE ALSO 
admin(i), delta(l), get(]), help(l), sccsfile(4). 
Sees in the Pruxrummirlk Tools Guide. 

DIAGNOSTICS 
Use help(!) for explanations. 
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NAME 
ps - report process status 

SYNOPSIS 
ps !options] 

DESCRIPTION 

Page I 

Ps prints certain information about active processes. Without options, 
information is printed about processes associated with the current terminal. 
The output consists of a short listing containing only the process ID, termi
nal identifier, cumulative execution time, and the command name. Other
wise, the information that is displayed is controlled by the selection of 
options. 

Options using lists as arguments can have the list specified in one of two 
forms: a list of identifiers separated from one another by a comma, or a list 
of identifiers enclosed in double quotes and separated from one another by 
a comma and/or one or more spaces. 

The options are: 

-e Print information about all processes. 
-d Print information about all processes, except process group 

leaders. 
-a Print information about all processes, except process group 

leaders and processes not associated with a terminal. 
- f Generate a JUI/Iisting. (See below for meaning of columns in 

a full listing). 
-I Generate a long listing. See below. 
-c mrejile Use the file coreji/e in place of /dev/mem. 
-s swapdev Use the file swapdev in place of /dev/swap. This is useful 

when examining a corejife; a swapdev of /dev/null will cause 
the user block to be zeroed out. 

- n namefist The argument will be taken as the name of an alternate 
nomelist file in place of /unix. 

-t termllst Restrict listing to data about the processes associated with the 
terminals given in termfist. The termllst may be in one of two 
forms: a list of terminal identifiers separated from one another 
by a comma, or a list of terminal identifiers enclosed in dou
ble quotes and separated from one another by a command 
and/or one or more spaces. Terminal identifiers may be 
specified in one of two forms: the device's file name (e.g., 
tty04) or if the device's file name starts with tty, just the digit 
identifier (e.g., 04). 

- p pNx:flsl Restrict listing to data about processes whose process ID 
numbers are given in prorlist. 

-u uidfisl Restrict listing to data about processes whose user ID numbers 
or login names are given in uidfist. In the listing, the numeri
cal user ID will be printed unless the -f option is used, in 
which case the login name will be printed. 

-a grpfist Restrict listing to data about processes whose process group 
leaders are given in grp/ist. 

The column headings and the meaning of the columns in a ps listing are 
given below; the letters f and I indicate the option (JU/1 or /on/;:) that causes 
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,--

PS(l) 

the corresponding heading to appear; all means that the heading always 
appears. Note that these two options determine only what information is 
provided for a process; they do nm determine which processes will be listed. 

F ([) Flags (octal and additive) associated with the process: 
0 swapped; 
I in core; 
2 system process; 
4 locked-in core (e.g., for physical I/O); 
10 being swapped; 
20 being traced by another process; 
40 another tracing flag; 

s (I) The state of the process; 

UID (f,l) 

PID (all) 

PPID (f,l) 
c (f,l) 
PRJ (I) 

Nl (I) 
ADDR (I) 

sz (I) 
WCHAN (I) 

STIME (f) 
TTY (all) 
TIME (all) 
CMD (all) 

0 non-existent; 
S sleeping; 
W waiting; 
R running; 
I intermediate; 
Z terminated; 
T stopped; 
X growing. 

The user ID number of the process owner; the login name 
is printed under the - f option. 
The process ID of the process; it is possible to kill a process 
if you know this datum. 
The process ID of the parent process. 
Processor utilization for scheduling. 
The priority of the process; higher numbers mean lower 
priority. 
Nice value; used in priority computation. 
The memory address of the process, if resident; otherwise, 
the disk address. 
The size in blocks of the core image of the process. 
The event for which the process is waiting or sleeping; if 
blank, the process is running. 
Starting time of the process. 
The controlling terminal for the process. 
The cumulative execution time for the process. 
The command name; the full command name and its argu
ments are printed under the -f option. 

A process that has exited and has a parent, but has not yet been waited for 
by the parent, is marked <defunct>. 

Under the -f option, ps tries to determine the command name and argu
ments given when the process was created by examining memory or the 
swap area. Failing this, the command name, as it would appear without the 

.r-- -f option, is printed in square brackets. 

EXAMPLE 
PS -ef 

displays information about all processes, with or without terminals. 
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FILES 
/unix 
/dev/mem 
/dev/swap 
/etc/passwd 
/etc/ps data 
/dev -

system namelist 
memory 
the default swap device 
supplies UID information 
internal data structure 
searched to find terminal ("lty") names 

PS(l) 

SEE ALSO 

BUGS 

Page 3 

acctcom(l), kill(i), nice(l). 

Things can change while ps is running; the picture it gives is only a close 
approximation to reality. Some data printed for defunct processes are 
irrelevant. 

July 12, 1985 



PS(l) (Vinual) PS(l) 

NAME 
ps - report process status 

SYNOPSIS 
ps [options] 

DESCRIPTION 
Ps prints certain information about active processes. Without options, infonna· 
tion is printed about processes associated with dte current tenninal. The output 
consists of a short listing containing only the process ID, tenninal identifier, 
cumulative execution time, and the command name. Otherwise. the informa
tion that is displayed is controlled by the selection of options. 

Options using lists as arguments can have the list specified in one of two forms: 
a list of identifiers separated from one another by a comma, or a list of 
identifiers enclosed in double quotes and separated from one another by a 
comma and/or one or more spaces. 

The options are: 

-e Print information about all processes. 
-d Print information about all processes, except process group 

leadeB. 
-a Print information about all processes, except process group leaders 

and processes not associated with a tenninal. 
-f Generate a full listing. (See below for meaning of columns in a 

fulltisting). 
-1 Generate a long listing. See below. 
-ccoreftle Use the file corefile in place of /dev/mem. 
--sswapdev Use the file swopdev in place of /dev/swap. This is useful when 

examining a corefile; a swopdev of /dev/null will cause the user 
block to be zeroed out. 

-ntu:unelist The argument will be taken as the name of an altemale namelist 
file in place of /unix, 

-ttermlist Restrict listing to data about the processes associated with the ter
minals given in termlist. The termlist may be in one of two fonns: 
a list of lemlinal identifiers separated from one another by a 
comma. or a list of tenninal identifiers enclosed in double quotes 
and sepamted from one another by a command and/or one or more 
spaces. Terminal identifiers may be specified in one of two fonns: 
the device's file name (e.g., tty04) or if the device's file name 
starts with uy,just the digit identifier (e.g., 04). 
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-pproclist Restrict listing to data about processes whose process ID numbers 
are given inproclist. 

-uuidlist Restrict listing to data alxlu.t processes whose user ID nwnbus or 
login names are given in uidlist. In the listing, the numerical user 
ID will be printed unless tbe -r option is used, in which case the 
login name will be printed. 

-ggrplist Restrict listing to data about processes whose pocess group 
leaders are given in grplist. 

The column headings and the meaning of the columns in a ps listing are given 
below; the letters r and I indicate the qltion (full or long) that causes the 
corresponding heading to appear; all means that the heading always appear.~. 
Note that these two options detennine only what information is provided for a 
process; they do 1101 determine which processes will be listed. 

F (1) Flags (octal and additive) associated with the process: 
0 swapped; 
1 system process; 
2 being traced by another process; 
4 another tracing flag; 
10 process cannot be woken by a signal; 
20 in core: 
40 locked in memory 

s (1) Thesweoftheprocess: 

UID (fJ) 

P1D (oil) 

PPID (f,l) 

c (f,l) 

PRI 0) 

N1 ~) 
ADDR ~) 

September 27, 1987 

non-existent; 
s .reep;ng; 
R running; 
I intennediate; 
z terminated; T-. 

The user ID number of the process owner, the login name is 
printed under the -r option. 
The process ID of the process; it is possible to kill a process if 
you know this datum. 
The process ID of the parent process. 
Proces$(Jr utilization for scheduling. 
The priority of the process; higher numbers mean lower priority. 
Nice value; used in priority computation. 
The memory address of the "u-area" (a pointer to the page 
tables} of the process, if resident; otherwise. the disk address. 
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The size in logical pages of the core image of the process. sz (1) 

WCHAN (1) The event for which the process is waiting cr sleeping; if blank. 
the process is running. 

STIME (f) Starting time of the process. 
TrY (all) The controlling terminal fOI' the process. 
TIME (all) The cumulative execution time for the process. 
CMD (all) The command name; the full command name and its arguments 

are printed under the -f option. 

A process that has exited and has a parent, but has not yet been waited for by 
the parent, is marked <defunct>. 

Under the -f option, ps tries to determine the command name and argumeniB 
given when the process was created by examining memmy or the swap area. 
Failing this, the command name, as it would appear without the -f option, is 
printed in square brackets. 

EXAMPLE 
ps-ef 

displays information about all processes, with or without terminals. 

~ FlLBS 
/unix system namelist 
/dev/mem memory 
/dev/swap the default swap device 
/et£/passwd supplies UID information 
/etc/ps_data intemal data structure 
/dev searched to find terminal C'ttyft) names 

SEE ALSO 
acctcom(l), k:ill(l), nice(l). 

BUGS 
Things can change while ps is running; the picture it gives is only a close 
awoximati.on to rea1ity. Some data pinted for defunct processes are 
irrelevanL 

Processes which are swapped onto other than the default swap device (see 
swap(lM)) will have some invalid information printed oul 
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NAME 
ptx - permuted index 

SYNOPSIS 
pix [ options 1 [ input [ output 1 1 

DESCRIPTION 
Ptx a:enerates the file output that can be processed with a text formatter to 
produce a permuted index of file input (standard input and output default). 
It has three phases: the first does the permutation, a:enerating one line for 
each keyword in an input line. The keyword is rotated to the front. The 
permuted file is then sorted. FinaJiy, the sorted lines are rotated so the 
keyword comes at the middle of each line. Ptx output is in the form: 

.xx •tail" "before keyword" "keyword and after" "head" 

where .xx is assumed to be an nroffor tro.ffmacro provided by the user, or 
provided by the mptx(S) macro package. The before keyword and keyword 
and tifter fields incorporate as much of the line as wiU fit around the key
word when it is printed. Toil and head, at least one of which is always the 
empty string, are wrapped-around pieces small enough to fit in the unused 
space at the opposite end of the line. 

The following options can be applied: 

-f Fold upper and lower case letters for sorting. 

-I Prepare the output for the phototypesetter. 

-w n Use the next ara:ument, n, as the length of the output line. 
The default line length is 72 characters for nro.ff and 100 for 
troff. 

-• n Use the next argument, n. as the number of characters that ptx 
will reserve in its calculations for each gap among the four parts 
of the line as finally printed. The default gap is 3. 

-o only Use as keywords only the words given in the on()! file. 

-I ignore Do not use as keywords any words given in the Ignore file. If 
the -1 and -o options are missing, use /usr/Ub/el!:n as the 
ignore file. 

-b break Use the characters in the break file to separate words. Tab, 
new-line, and space characters are always used as break charac
ters. 

-r Take any leading non-blank characters of each input line to be a 
reference identifier (as to a page or chapter), separate from the 
text of the line. Attach that identifier as a Sth field on each 
output line. 

The index for this manual was generated using ptx. 

EXAMPLE 
lf"fllel" contains: once upon a time 

ptx file! 

responds with: 

in the middle of a large 
dark forest 
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FILES 

.xx "" •• 'dark forest' "" 

.xx "" "dark' 'forest" "" 

.xx """in the middle of a" "large' "" 

.xx "" "in the' 'middle of a large' "" 

.xx '"' "' "once upon a time" "" 

.xx "" "once" "upon a time" "' 

/bin/sort 
/usr/lib/eign 
I usr/lib/tmac/tmac.ptx 

PTX(l) 

SEE ALSO 

BUGS 

nroft'O), troff(l), mm(S), mptx{S). 

Line length counts do not account for overstriking or proportional spacing. 
Lines that contain tildes (•) are botched, because ptx uses that character 
internally. 
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PUT (I C) UniSoft PUT (I C) 

NAME 
put - puts a file onto a remote machine. 

SYNOPSIS 
put I -p port I 
put I -p port I 

-sSPEED 
-sSPEED 

[ -I I ID I I fromjile [ tojile] 
-e command [ args I ... 

DESCRIPTION 
Put is part of system of programs useful for transferring files between UNIX 
systems. It is the "uploader" designed to transmit files from a local machine 
to a remote machine. For a brief discussion of the take/put system and 
installation instructions, see the TAKE/PUT chapter of the Administrator 
Guide. 

The default port is /dev/ttyO; the -p option can be used to specify an 
alternate output port. The default speed is determined by the system; the 
- s option can be used to specify a speed. If tojile is unspecified, then it is 
assumed to be the same as from}i/e. If /rom}ile is a directory, tojile must be 
a directory on the remote machine (or if nonexistent, the last existent 
directory specified in the pathname must be writable). 

The -HID I option specifies a system ID and is the mechanism for remap
ping pathnames on the remote machine. The system ID is passed to the 
remote machine where it is used to generate pathname prefixes (using the 
/etc/take_oem file) which are appended to the tojile pathname supplied by 
put. If an ID is specified when using the -1 option, it is used on the 
remote machine. If no ID is specified, the default ID is read from the 
/ete/sys_ld file if it exists; if the /ete/sys_id does not exist, the system ID 
is considered to be the user name of the invoker of putl G.e., the user who 
logged in over the port used). 

The-e option is useful for executing an arbitrary command on the remote 
machine. All arguments following the -e flag are collected, transmitted to 
the remote machine and executed as a single command. The standard 
input to the put program is sent to the remote machine to become the stan
dard input to the command specified. The standard error of the remote 
command becomes the standard error of put. The standard output of the 
remote command is not returned. The exit status of the remote command 
is returned as the exit status of put. 

In order to perform its function, put(lC) interfaces with the program 
/usr/bln/put7 on the remote machine. 

EXAMPLE 

FILES 

put/a/b/c 

puts the contents of the directory (or file) "/a/b/c" on the local machine 
into a similarly named directory (or file) on the remote machine; if "/albic" 
did not previously exist on the remote machine, it is created; otherwise it is 
overwritten. 

put file.c /x/y/z 

puts the contents of "file.c" on the local machine into "/x/y/z/file.c" on the 
remote machine. Note that "file.c" is created on the remote machine if "z" 
is a directory; if "z" is a file rather than a directory, its contents are 
overwritten but its name remains "z" rather than becoming "file.c". 

. I . 
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fromfile The local file name. When using the - i option, this file should 
be specified as a pathname starting at the root of the local 
machine. 

to file 

SEE ALSO 

The remote file name; if lo/ile is null, to}ile is defaulted to 
fromjile. 

cu(IC), take (I C) 
TAKE/PUT in the Administrator Guide. 



PWD(l) 

NAME 
pwd - working directory name 

SYNOPSIS 
pwd 

DESCRIPTION 
Pwd prints the path name of the working (current) directory. 

EXAMPLE 
pwd 

PWD(l) 

produces a pathname, such as /usr/games, indicating what directory you 
are currently in. 

SEE ALSO 
cd(l). 

DIAGNOSTICS 
•cannot open .. " and "Read error in •. " indicate possible file system trouble 
and should be referred to a UNIX system programming counselor . 

• 1 • 
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RATPOR(I) RATFOR(I) 

NAME 
ratfor - rational Fortran dial«:t 

SYNOPSIS 
ratfor I options 1 [ files 1 

DESCRIPTION 
Raf{or converts a rational diaJ«:t of Fortran into ordinary irrational Fortran. 
Raifor provides control Row constructs essentially identical to those in C: 

statement grouping: 
( statement; statement; statement } 

d«:ision-making: 

loops: 

if (condition) statement [else statement 1 
switch (integer value) ( 

case integer: statement 

I default: I statement 

wblle (condition) statement 
for (expression; condition; expression) statement 
do limits statement 
repeat statement I until (condition) I 
break 
next 

and some syntactic sugar to make programs easier to read and write: 

free form input: 
multiple statements/line; automatic continuation 

comments: 
# this is a comment. 

translation of relationals: 
>, >=,etc., become .GT., .GE., etc. 

return expression to caller from function: 
return (expression) 

define: 
define name replacement 

include: 
include file 

The option - b causes quoted strings to be turned into Z7H constructs. 
The - C option copies comments to the output and attempts to format it 
neatly. Normally, continuation lines are marked with a & in column 1; the 
option -lix makes the continuation character x and places it in column 6. 

_,.----. Raifor is best used with /770). 
SEE ALSO 

efl(l), f77(1). 
B. W. Kernighan and P. J. Plauger, "Software Tools", Addison-Wesley, 
1976. 

- I -
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NAME 
rep - remote file copy 

SYNOPSIS 
rep file! file2 
rep 1-r) file ... directory 

DESCRIPTION 
Rep copies files between machines. Each file or directory argument is either 
a remote file name of the form "rhost:path", or a local file name (contain
ing no':' characters, or a '/' before any ':'s.) 

If the - r is specified and any of the source files are directories, ""P copies 
each subtree rooted at that name; in this case the destination must be a 
directory. 

If path is not a full path name, it is interpreted relative to your login direc
tory on rhost. A path on a remote host may be quoted (using\,"- or") so 
that the metacharacters are interprete-d remotely. 

Rep does not prompt for passwords; your current local user name must 
exist on rhostand allow remote command execution via remsh(IN). 

Rep handles third party copies, where neither source nor target files are on 
the current machine. Hostnames may also take the form "rhost.rname" to 
use rna me rather than the current user name on the remote host. 

SEE ALSO 

BUGS 

ftp(IN), remsh(IN), rloginON) 

Doesn't detect all cases where the target of a copy might be a file in cases 
where only a directory should be legal. 
Is confused by any output generated by commands in a .login, .profile, or 
.cshrc file on the remote host. 

. I . 
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NAME 
rev hex - translates Motorola S-records from downloading into a file 

SYNOPSIS 
rnhex [ -p port] [ -c command J file 

DESCRIPTION 
Rc~hex translates Motorola S-records shipped from a port into a file. The 
following options are available: 

p port specifics an alternate port for reception; the default port is 
/del'/ttyO. 

e command ship the sp~ified command (in quotes) over the remote port; 
the default is to not ship anything. 

!file File to be created by rcvhex. 
The file's startins address must be zero and successive records must be 
sequential. 

AUTHOR 
Asa Romberger, UniSoft Systems 

- I -
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REGCMP(I) REGCMP(l) 

NAME 
regcmp - regular expression compile 

SYNOPSIS 
rt~cmp ( - 1 files 

DESCRIPTION 
Regcmp, in most cases, precludes the need for calling regcmp(3X) from C 
programs. This saves on both execution time and program size. The com
mand regcmp compiles the regular expressions in file and places the output 
in jile.i. If the - option is used, the output will be placed in jile.c. The 
format of entries in file is a name (C variable) followed by one or more 
blanks followed by a regular expression enclosed in double quotes. The 
output of regcmp is C source code. Compiled regular expressions are 
represented as extern char vectors. File.! files may thus be included into C 
programs, or jile.c files may be compiled and later loaded. In the C pro
gram which uses the regcmp output, regex(abc,line) will apply the regular 
expression named abc to line. Diagnostics are self-explanatory. 

EXAMPLE 
name "([A-Za-z][A-Za-z0-9_1•)$0" 

telno "\({0,1)([2-9](01)[1-9})$0\)(0,1)•" 
"([2-9][0-9JI2})Sl[ -1{0,1}" 
"((0-91{4})$2" 

In the C program that uses the regcmp output, 

regexhelno, line, area, exch, rest) 

will apply the regular expression named telno to line. 

SEE ALSO 
regcmp(JX). 

- 1 -
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NAME 
remsh - remote shell 

SYNOPSIS 
remsh host 1-lusername] I -nl command 
host 1-lusernamel [- nl command 

DESCRIPTION 

FILES 

Remsh connects to the specified host, and executes the specified ,·ommond. 
R<'lnsh copies its standard input to the remote command, the standard out
put of the remote command to its standard output, and the standard error 
of the remote command to its standard error. Interrupt, quit and terminate 
signals are propagated to the remote command; rl'm~h normally terminates 
when the remote command does. 

The remote username used is the same as your local username, unless you 
specify a different remote name with the -I option. This remote name 
must be equivalent (in the sense of doKinON)) to the originating account; 
no provision is made for specifying a password with a command. 

If you omit command, then instead of executing a single command, you will 
be logged in on the remote host using rlo,l,'ill(lN). 

Shell metacharacters which are not quoted are interpreted on local machine, 
while quoted metacharacters are interpreted on the remote machine. Thus 
the command 

remsh other host cat remotefile > > localfile 
appends the remote file rl'moteji/e to the localfile /om(file. while 

remsh otherhost cat remotefile "> > • otherremotefile 

appends rl'more.tile to orhart•mote./ile. 

Host names are given in the file /etc/hosts. Each host has one standard 
name (the first name given in the file), which is rather long and unambigu· 
ous, and optionally one or more nicknames. The host names for local 
machines are also commands in the directory /usr/hosts; if you put this 
directory in your search path then the remsh can be omitted. 

/etc/hosts 
/usr/hosts/* 

SEE ALSO 
rlogin(lN) 

BUGS 
You cannot run an interacti\le command Oike vi(!)); use rloxin(IN). 

Page I July IS, 1985 
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RLOGIN(lN) (UniSoft) 

NAME 
rlogin - remote login 

SYNOPSIS 
rlogin rhost [ -ec] [ -8] [ -lusername] 
rhost [-ec] [-8] {-lusername] 

DESCRIPTION 

RLOGIN(IN) 

Rlcgin connects your terminal on the current local host system lhost to the 
remote host system rhost. 

Each host has a file /~tc!hosts.~quiv which contains a list of rhost's with which 
it shares account names. (The hosts names must be the standard names as 
described in remsh(lN)). When you rlogin as the same user on an equivalent 
host, you don't need to give a password. Each user may also have a private 
equivalence list in a file .rhosts in his login directory. Each line in this file 
should contain a rhost and a username separated by a space, giving additional 
cases where logins without passwords are to be permitted. If the originating 
user is not equivalent to the remote user, then a login and password will be 
prompted for on the remote machine as in lcgin(l). To avoid security prob
lems, the .rbosts file must be owned by either the remote user or root. Note 
that, for security reasons, root is an exception to the above; a superuser or an 
equivalent host must still provide the password to login as root to login as root 
Wlless the root account has its own private equivalence list in a .rhosts file in the 
root directory. A .rhosts file for a root account is not recommended where 
secure sytems are required. 

Your remote terminal type is the same as your local terminal type (as given in 
your environment 1ERM variable). All echoing takes place at the remote site, 
so that (except for delays) the rlogin is transparent Flow control via AS and AQ 
and flushing of input and output on interrupts are handled properly. The 
optional argument -8 allows an eight-bit data path, otherwise parity bits are 
snipped. A line of the format '·-.' • disconnects from the remote host,. where 
"-." is the escape character. A different escape character may be specified by 
the -e option. There is no space separating this option flag and the argument 

'""""""'· 
SEE ALSO 

remm(INJ 
FILBS 

lust-

Page I 
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BUGS 
More tenninal characteristics should be propagated. 

September 24, 1987 Page2 
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NAME 
rm, rmdir - remove files or directories 

SYNOPSIS 
rm [- frt] file 

rmdir dir ... 

DESCRIPTION 
Rm removes the entries for one or more files from a dire<:tory. If an entry 
was the last link to the file, the file is destroyed. Removal of a file requires 
write permission in its directory, but neither read nor write permission on 
the file itself. 

If a file has no write permission and the standard input is a terminal, its 
permissions are printed and a line is read from the standard input. If that 
line begins with y the file is deleted, otherwise the file remains. No ques
tions are asked when the - f option is given or if the standard input is not 
a terminal. The - f option also prevents all error messages from being 
printed. 

If a designated file is a directory, an error comment is printed unless the 
optional argument - r has been used. In that case, rm recursively deletes 
the entire contents of the specified directory, and the directory itself. 

If the -i (interactive) option is in effe<:t, rm asks whether to delete each 
file, and, under -r, whether to examine each directory. 

Rmdir removes entries for the named directories, which must be empty. 

EXAMPLE 
rm -r dirname 

will remove the entire contents of the named directory and all subdirec
tories, and finally the directory itself, with no questions asked. 

SEE ALSO 
unlink(2). 

DIAGNOSTICS 
Generally self-explanatory. It is forbidden to remove the file ,, merely to 
avoid the antisocial consequences of inadvertently doing something like: 

rm -r .• 

- I -
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NAME 
rmdel - remove a delta from an sees file 

SYNOPSIS 
rmdel -rSID files 

DESCRIPTION 
Rmdel removes the delta specified by the SID from each named sees file. 
The delta to be removed must be the newest (most recent) delta in its 
branch in the delta chain of each named sees file. In addition, the SID 
specified must not be that of a version being edited for the purpose of mak
ing a delta (i.e., if a p-jile (see get {I)) exists for the named sees file, the 
SID specified must not appear in any entry of the p-jile ). 

If a directory is named, rmdel behaves as though each file in the directory 
were specified as a named file, except that non-sees files (last component 
of the path name does not begin with s.) and unreadable files are silently 
ignored. If a name of - is given, the standard input is read; each line of 
the standard input is taken to be the name of an sees file to be processed; 
non-sees files and unreadable files are silently ignored. 

The exact permissions necessary to remove a delta are documented in the 
sees chapter of the Programming Tools Guide. Simply stated, they are 
either: (I) if you make a delta you can remove it; or (2) if you own the file 
and directory you can remove a delta. 

EXAMPLE 

PILES 

rmdel-rl.2 s.testl.c 

would remove the latest delta version G.e., 1.2) for "s.testl.c". 

x.flle (see delta (I)) 
z.file (see delta (1)) 

SEE ALSO 
delta(l), get(l), help(l), prs(l), sccsfile(4). 
sees in the Programming Tools Guide. 

DIAGNOSTICS 
Use help (1) for explanations. 

Page I July 12, 1985 
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NAME 
ruptime - show host status of local machines 

SYNOPSIS 
ruptlme (-a) (-1) 1-tl 1-u] 

DESCRIPTION 

FILES 

Ruptime gives a status line like uptime for each machine on the local net
work; these are formed from packets broadcast by each host on the net
work once a minute. 
Machines for which no status report has been received for 5 minutes are 
shown as being down. 

Users idle an hour or more are not counted unless the -a flag is given. 

Normally, the listing is sorted by host name. The -I, -t, and -u flags 
specify sorting by load average, uptime, and number of users, respectively. 

I usr I spooV rwholw hod. • 

SEE ALSO 

data files 

rwho(IN) 

- I -
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NAME 
~ rwho - who's logged in on I<X:al machines 

SYNOPSIS 
'- rwbo I -a I 

DESCRIPTION 

FILES 

The rwho command produces output similar to who, but for all machines on 
the local network. Ir no report has been received from a machine for 5 
minutes then rwho assumes the machine is down, and does not report users 
last known to be logged into that machine. 

If a user hasn't typed to the system for a minute or more, then rwho 
reports this idle time. If a user hasn't typed to the system for an hour or 
more, then the user will be omitted from the output of rwho unless the -a 
flag is given. 

I usr/ spool/rwho/ whod. * 

SEE ALSO 

information about other machines 

ruptimeON), rwhod(8N) 

BUGS 
This is unwieldy when the number of machines on the local net is large. 
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NAME 
sact - print current sees file editing activity 

SYNOPSIS 
sad files 

DESCJtiPTION 
Sact informs the user of any impending deltas to a named sees file. This 
situation occurs when get (I) with the -e option has been previously exe
cuted without a subsequent execution of delta (1). If a directory is named 
on the command line, sact behaves as though each file in the directory 
were specified as a named file, except that non-Sees files and unreadable 
files are silently ignored. If a name of - is given, the standard input is 
read with each line being taken as the name of an sees file to be processed. 

The output for each named file consists of five fields separated by spaces. 

EXAMPLE 

Field I specifies the SID of a delta that currently exists in the sees 
file to which changes will be made to make the new delta. 

Field 2 specifies the SID for the new delta to be created. 

Field 3 contains the logname of the user who will make the delta 
G. e., executed a get for editing). 

Field 4 contains the date that get - e was executed. 

FieldS contains the time that get -e was executed. 

If the user has done a get -e, but not a delta to merge the new changes, 
doing a 

sact s.testl.c 

would show: 
1.2 1.3 eryk 82111110 16:10:35 

indicating that a new version numbered 1.3 is in the process of being made 
from version numbered 1.2 by user "eryk". The wet -e for the file was 
done on 82111110 at 16:10:35. 

SEE ALSO 
delta (I), getO), unget(l). 

DIAGNOSTICS 
Use help(l) for explanations. 

- I -
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SAG(IG) SAQ(lO) 

NAME 
sag - system activity graph 

SYNOPSIS 
sa& I options 1 

DESCRIPTION 
Sag graphically displays the system activity data stored in a binary data file 
by a previous sar(l) run. Any of the sar data items may be plotted singly, 
or in combination; as cross plots. or versus time. Simple arithmetic combi· 
nations of data may be specified. Sag invokes sar and finds tbe desired 
data by string-matching the data column header (run sar to see what's 
available). These options are passed thru to sar: 
-s time Select data later than time in the form hh(:mml. Default is 

08:00. 

-e time Select data up to time. Default is 18:00. 

-i sec Select data at intervals as close as possible to sec seconds. 

-f file Use file as the data source for sar. Default is the current daily 
data file /usr/adm/sa/sadd. 

Other options: 
-T term 

-x spec 

Produce output suitable for terminal term. See tplot(IG) for 
known terminals. If term is vpr, output is proceJJsed by vpr -p 
and queued to a Versatec printer. Default for term is $TERM. 

x axis specification with spec in the form: 
•name {op name] ... Uo hi]" 

- y spec y axis specification with spec in the same form as above. 

Name is either a string that will match a column header in the t~ar report, 
with an optional device name in square brackets, e.s., r+w/sldsk -1], or 
an integer value. Op is +, -, •, or I surrounded by blanks. Up to five 
nameJJ may be specified. Parenthesell are not recosnized. Contrary to cus
tom, + and - have precedence over • and I . Evaluation is left to right. 
Thus A I A + B • 100 is evaluated (A/(A+B))•lOO, and 
A + B I C + D is (A+B)I(C+D). Lo and hi are optional numeric 
scale limits. If unspecified, they .are deduced from the data. 

A sin&le spec is permitted for the x axis. If unspecified, time is used. Up 
to S spec's separated by ; may be given for -y. Enclose the -x and-y 
arguments in •• if blanks or\ <CR> are included. The -y default is: 

-y •%usr 0 100; %usr + %sys 0 100; %asr + %sys + %wlo 0 too• 

EXAMPLE ... 
will show today's CPU utilization. 

FILES 
lusrladm/salsadd daily data file for day dd. 

SEE ALSO 
sar(l), tplot(IG). 
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NAME 
sar - system activity reporter 

SYNOPSIS 
s•r 1-u.bdycwlql'mA] 1-o file} t I n l 
s•r 1-ubdycw•qvmA] I-s time] 1-e time] [-1 sec] [-f file] 

DESCRIPTION 
Sur, in the first instance, samples cumulative activity counters in the 
operating system at " intervals oft seconds. If the -o option is specified, 
it saves the samples in file in binary format. The default value of " is 1. 
In the second instance, with no sampling interval specified, sar extracts 
data from a previously recorded file, either the one specified by -f option 
or, by default, the standard system activity daily data file 
/usr/1dm/sa/s• dd for the current day dd. The starting and ending times 
of the report can be bounded via the -sand -e time arguments of the 
form hh(:mm[:ss]]. The -I option selects records at sec second intervals. 
Otherwise, all intervals found in the data file are reported. 

In either case, subsets of data to be printed are specified by option: 

-u Report CPU utilization (the default): 
%usr, %sys, %wio, %idle - portion of time running in user mode, 
running in system mode, idle with some process waiting for block 1/0, 
and otherwise idle. 

-b Report buffer activity: 
bread/s, bwrit/s - transfers per second of data between system 
buffers and disk or other block devices; 
lread/s, lwrit/s - accesses of system buffers; 
%rcache, %wcache - cache hit ratios, e.g., I - bread/lread; 
pread/s, pwrit/s - transfers via raw (physical) device mechanism. 

-d Report activity for each block device, e.g., disk or tape drive: 
%busy, avque - portion of time device was busy servicing a transfer 
request, average number of requests outstanding during that lime; 
r+w/s, blks/s - number of data transfers from or to device, number 
of bytes transferred in 512 byte units; 
avwait, avserv - average time in ms. that transfer requests wait idly 
on queue, and average time to be serviced (which for disks includes 
seek, rotational latency and data transfer times). 

-y Report TIY device activity: 
rawch/s, canch/s, outchls - input character rate, input character rate 
processed by canon, output character rate; 
rcvinls, xmtin/s, mdmin/s - receive, transmit and modem interrupt 
rates. 

-c Report system calls: 
scalV s - system calls of all types; 
sread/s, swrit/s, fork/s, exec/s - specific system calls; 
rchar/s, wchar/s - characters transferred by read and write system 
calls. 

-w Report system swapping and switching activity: 
swpin/s, swpot/s, bswin/s, bswot/s - number of transfers and 
number of 512 byte units transferred for swapins (including initial 
loading of some programs) and swapouts; 
pswch/s - process switches. 

- l -
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SAR (I) 

-a Report use of file access system routines: 
iget/s, namei/s, dirblk/s. 

SAR(l) 

-q Report averase queue length while occupied, and% of time occupied: 
runq-sz, %runocc - run queue of processes in memory and runnable; 
swpq-sz, %swpocc - swap queue or processes swapped out but ready 
to run. 

-v Report status of text, process, inode and file tables: 
text-sz, proc-sz, inod-sz, file-sz entries/size for each table, 
evaluated once at sampling point; 
text-ov, proc-ov, inod-ov, file-ov overflows occurring between 
sampling points. 

-m Report messqe and semaphore activities: 
ms&fs, semals - primitives per second. 

-A Report all data. Equivalent to - udqbwca:rvm. 

EXAMPLE 

FILES 

'" shows today's CPU activity so far. 

sar -o temp 60 10 

watches CPU activity evolve for 10 minutes and saves data. 

sar -d -ftemp 

later reviews disk and tape activity from that period. 

/usr/adm/sa/sadd daily data file, where dd are digits representinj; the day 
of the month. 

SEE ALSO 
sag (I G). 
sar(lM) in the UniP/us+ Administrator's Manual. 

- 2-



SAR( l) (Virtual) SAR(l) 

NAME 
sar - system activity reporter 

SYNOPSIS 
881' [ - ubycwaqvmA 1 [ - ofile 1 t ( n J 
881' [ - ubycwaqvmA 1 [ -Slime ] [ - etime 1 [ - isec ) I - ffile ] 

DESCRIP110N 
Sar, in the first instance, samples cumulative activity counters in the operating 
system at 11 intervals oft seconds. If the -o option is specified, it saves the 
samples in file in binary format. Tbe default value of 11 is I. In the second 
instance, with no sampling interval specified, so.r extracts data from a previously 
recorded file, either the one specified by -f option or, by default, the standard 
system activity daily data file /usr/admlsa/sadd for the cunent day dd. The start· 
ing and ending times of the report can be bounded via the - s and - e time argu
ments of the fonn hh[: mm(: ss]]. The - i option selects records at sec second 
intervals. Otherwise, aU intervals found in the data file are reported. 

In either case, subsets of data to be printed are specified by option: 

-u Report CPU utilization (the defau1t): 
%usr, %sys, %wio, %idle - portion of time running in user mode, running 
in system mode, idle with some prqcess waiting for block 110, and otherwise 
idle. 

- b Report buffer activity: 
bread/s, bwrit/s - transfers per second of data between system buffers and 
disk or other block devices; 
lread!s, lwritls - accesses of system buffers; 
%rcache, %wcache - cache hit ratios, e.g., 1 - breadllread; 
preadls, pwritls - transfers via raw (physical) device mechanism. 

- y Report TfY device activity: 
rawchls, canchls, outchls - input character rate, input character rate pro
cessed by canon, output character r.ate; 
rcviols, xmtinls, mdmiols - receive, transmit and modem interrupt rates. 

- c Report system calls: · 
scallls - system calls of all types; 
sreadls, swritls, fodls, exec/s - specific system calls; 
rcharls, wcbar/s - characters transferred by read and write system calls. 

- w Report system swapping and switching activity: 
swpinls, swpotls, bswinls, bswot/s - number of transfers and nwnber of 
5 12 byte units transferred for swapins (including initial loading of some pro
grams) and swapouts; 
pswch/s - process switehes. 

-a Report use of file access system routines: 
igetls, namei/s, dirblkls. 

-q Report average queue length while -occupied, and% of time occupied: 
runq-sz, %runocc - run queue of processes in memory and runnable; 
swpq-sz, %swpocc - swap queue of processes swapped out but ready to 
ruo. 

-v Report status of process, inode, file, file record lock and file record header 
tables: 
proc-sz, inod-sz, file-sz, lock-sz, fhdr-sz - entries/size for each table, 
evaluated once at sampling point; 
proc-ov, inod-ov, file-ov - overflows occuning between sampling points. 

-m Report message and semaphore activities: 
msg/s, semals - primitives per second. 

-A Report all data. Equivalent to -uqbwcayvm. 

- I -
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EXAMPLE 

FILES 

·~ 
shows today's CPU activity so far. 

sar - o temp 60 10 

watches CPU activity evolve for 10 minutes and saves data. 

tusrladmlsa/sadd daily data file, where dd are digits representing the day of the 
month. 

SEE ALSO 
sag(! G). 
sar(IM) in the UniP/us+ Administrator's Manual. 

-,-
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NAME 
sccsdiff - compare two versions of an sees file 

SYNOPSIS 
secsdiH -rSIDl -rSID2 (-p] (-sn] files 

DESCRIPTION 
Sccsdi.llcompares two versions of an sees file and generates the differences 
between the two versions. Any number of sees files may be specified, but 
arguments apply to all files. Sccsdi/ffirst outputs lines resembling the ed 
commands to convert file! into file2. It then outputs the actual lines that 
differ. 

-r SID? SID/ and SIDl specify the deltas of an sees file that are to 
be compared. Versions are passed to bdilf(O in the order 
given. 

-p pipe output for each file through pr(l). 

-s 11 n is the file segment size that bdlU'will pass to dlff'(J). This 
is useful when dlff'fails due to a high system load. 

EXAMPLE 
sccsdiff -rl.l -r1.2 s.testl.c 

would show the differences between version 1.1 and version 1.2 of the file 
"testl.c". 

FILES 
/tmp/get????? Temporary files 

SEE ALSO 
bdiff(l), get(l), help(l), pr(l). 
SCCS in the Programming Tools Guidf'. 

DIAGNOSTICS 

Page 1 

"file: No dij}i?ff'nce~ If the two versions are the same. 
Use help (I) for explanations. 

July 22, 1985 
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NAME 
script- make typescript of terminal session 

SYNOPSIS 
script [-a} [file] 

DESCRIPilON 
Script makes a typescript of everything printed on your tenninal. The 
typescript is written to file, or appended to file if the -a option is given. It can 
be sent to the line printer later with lp • If no file name is given, the typescript is 
saved in the file typescript. 

Note that script uses both standard input and standard output and that neither 
may be redirected via a pipe,< or >. 

The script ends when the forked sheD exits. 

This program is useful when using a crt and a hard<epy record of the dialog is 
desired, as for a student handing in a program that was developed on a crt when 
hard-copy terminals are in short supply. 

BUGS 
Script places everything in the log file. This is not what the naive user expects. 

Pagel September 24, 1987 
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NAME 
sdb ~ symbolic debugger 

SYNOPSIS 
sdb 1- "'1 [-W] (objlil[corfilldirectoty]]] 

DESCRIPTION 

Page 1 

Sdb is a symbolic debugger which can be used with C and f7/! programs. It 
may be used to examine their object files and core files apd to provide a 
controlled environment for their execution. 

Objjil is normally an executable program file which has Qeen compiled with 
the -• (debug) option; if it has not been compiled witJ:t the -g option, or 
if it is not an executable file, the symbolic capabilities of sdb are limited, 
but the file can still be examined and the program d~bugged. The default 
for objfil is a.out. Corjif is assumed to be a core image file produced after 
executing objjil; the default for cor}if is core. Tqt core file need not be 
present. A - in place of corjil forces sdb to ig~ore any core image file. 
Source files used in constructing objjil must be in_:'directory to be located. 

It is useful to know that at any time there .fs;curre11t li11e and current file. 
If corjif exists then they are initially set to th line and file containing the 
source statement at which the process termi ted. Otherwise, they are set 
to the first line in malnO. The current lin and file may be changed with 
the source file examination commands. 

By default, warnings are provided if the s urce files used in producing objjil 
cannot be found, or are newer than ab· 'f. This checking feature and the 
accompanying warnings may be disable y the use of the - W flag. 

Names of variables are written just as hey are inC or /77. Variables local 
to a procedure may be accessed usi g the form procedure: Wlriable. If no 
procedure name is given, the proc re containing the current line is used 
by default. 

It is also possible to refer to struc remembers as varlable.member, pointers 
to structure members as vari ble- >member, and array elements as 
variab/el11umberl. Pointers m be dereferenced by using the form 
pointe!IOI. Combinations oft e forms may also be used. F77 common 
variables may be referenced by using the name of the common block 
instead of the structure nam . Blank common variables may be named by 
the form • variable. A num r may be used in place of a structure variable 
name, in which case the n mber is viewed as the address of the structure, 
and the template used fo the structure is that of the last structure refer
enced by sdb. An unqua tied structure variable may also be used with vari
OU$ cqmm~Ulds. Gener ly, sdb interprets a structure as a set of variables; 
thus, it displays the v ues of all the elements of a structure when it is 
requested to display a tructure. An exception to this interpretation occurs 
when displaying var' ble addresses. An entire structure does have an 
address, and it is thi value sdb displays, not the addresses of individual ele
ments. 

Elements of a multidimensional array may be referenced as 
variablelnumberll umber! ••• , or as variablel11umber,number, .. . 1. In place 
of number, the fi rm number;number may be used to indicate a range of 
values, • may used to indicate all legitimate values for that subscript, or 

July 12, 198S 
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NAME 
sdb- symOO!icclebuu« 

r- SYNOPSIS 
odb [_.,..] [-W] [obffile [<O.p/e [dinct""'lll 

DESCIUP'l10N 

SDB(I) 

sd.b is a symbolic debugger wJUch can be used with C and n7(1) progmns. It 
may be used to uamine lbeir object. files and core 8lcs aDd 10 provide a con· 
lrolled environment for lbeir execution. 
Obifik i8 llMDIIly an eucutable program file which has been compiled with 
the ... (debusJtbg opliao; if it bas not .... compiled with the ... ... opCion, 
or if it is not .. ueculable file. the symbolic capabilities of sdb are limited. but 
tbe file can still be examined and the prugaam debu.ged. The default fer objfile 
is a.out. CtnfiM is assumed to be a core image file produced after encuting 
objfik; the default for c~ is core. The core file need not be present A- in 
plla of corftl• folces sdb 10 ianme ay core imQe file. Source 81es used in 
consll'IICting obifile must be in dir«tory 10 be loca1l:d. 
It is u.sdul 10 know lhat at any time lhele is a c.unntline and Clln'lnt Jik. If 
corftk exists then lhey are initially set to lhe tine and fUe containina the source 
stalle:i•eollt at which the process terminated. Otherwise. they are set 10 die first 
line in main(). The current line and 1ile may be changccl with the source ftle 
examination commands. 
By defllllt, warnings are provided if the source files used in prodw:iD& obJfik 
ciiiiDOt be found, or are newer dian obffih. This checking featun!: and the 
accompanying warnings may be disabled by the use of the-W lag. 

Nama of variables ~e written just• they are inCorm(l). Variables local110 
a procedure may be accessed using the form ~;Wli'IDble. Jl no pro
cedure name is given. the procedure caotaining lhe cumot line is used by -It is also possible to refer to stnlCtUle membeis as ~.nvmber, pointers to 
structure members as varitlbl•->lfllflftber, and array eJements as 
wuiable[-]. Poinlonmaybedaof-byusinglhefonD-[0]. 
Combinations of these forms may also be used. m common variables may be 
refereDced by usinr: the name of the common block instead of the Sll'UCture 
name. Blank common variables may be named by the form ,varitlble. A 
number may be used in place of a sttucture variable name. in which case the 
number is viewed as the address of dJ.e strocture. and the template used for the 
SllUCtUie is that of the last stniCtUie ref- by odb. An unqualifted SlnJCIUJO 
variable may also be used with various commands. Generally, sdb intelprets a 
suucture as a set of variables; 1hus. it displays the values of all the elements of a 
structure when it is requested to display a structure. An exception to this 
interpretation ocat11 when displaying variable addle&ses. An entire structure 
does have an address, and it is this value sdb displays, not the addresses of indi· 
vidual elements. 
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ElemeniS of a multidimensional array may be refa'enced as 
variabLr[llllnlberUIIIUIIber] •• ., .... 
variable[lllllnbl!r .ruurabfr •••• ] • 

SDB(l) 

In place of nllmiMr, the form IIIUIIber ;munbrer may be used to indicate a range 
of values, • may be used to indicate all legitimate values foe that subscript, or 
subscripts may be omitted cndrely if lbey are the last subsaipts and the full 
range of values is desired. As with SCl'tiCtUlel, ldb displays all the values of an 
array or of lhe seclioa of an array if ttaiJina lllbscripcl are omitted. It displays 
only the address of the lrf!l'l ilself or of tbe section specified by the user if sub
scripcs are omiaed.. A "'"'riclimmsdal pan~DC~er in an m program cannot be 
displayed as an may, but it is ICtUally a pointer, whole value is the location of 
the array. The array illelf can be accessed symbolicaDy from lhe calling func
lbl. 
A panicular lostaDce of a variable on lhe stack may be .referenced by using the 
formpT'OUdure:Wll"iobk,llllmber. All tbe variations mentioned in naming vari
ables may be us«L Nllmber is the OCCIImmCe of the specified~ on the 
stack. coundna the top. or most cur.rent. as the fim. If no procedme is 
specified. tbe procedure cunendy execu.ting is used by default 

It is also possible 10 specify a variable by its address. All forms of integer con
stantl which are valid in C may be used. so that addresses may be input in 
decimal, occaJ. or hexadecimal 

Line numbers in the source program are referred to as fi/~11t11M :111lmbcr or 
protedlln:number. In eitbercase the number is relative to the bejinning of the 
file. If no procedu.re or fileoame is given, tbe current file is used by default If 
no number is given. the first line of the named procedure or fi1o is used. 
While a proceas is running under sdb all lddmlses refer' to the executing pro
pam; otberwiae they mer to obifik or corfile. An inilial ugwnent of -w per
mits overwriting locations in objfik. ,._ ... 
The address in a 8le assoclaced wi1:h a writbm. address is determined by a map
ping associlled with that file. Each mapping is represemed. by two triples (bl, 
d,fl) and (b2, e2,fl). The file addnss conesponcling to a written addnss is 
calculllled as follows: 

bltUJdrusal 

"' 
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Otherwise. die Rtquesled llddreu is DOt lepl. In some cases (e.g., for programs 
with separated I and D space) the two segments for a file may ovcdap. 

( 1be initial setting of bolh mappings is suitable for DOI1Dil a.out llld con files. 
I Jl either 8Je il not of dJe kind expected lben. fer that file. bl is set fO 0. cJ is set 

to the maximum file sUe. and fl is set 10 0; in Ibis way the whole file can be 
examined witb no address tnmslarioo 

In order for sdb to be used on large 8lea. Ill appropriate values are kept as 
signed 32-bk ~-

""""""""-Tbe commands fCI'eumining data in tbe proatam. are: 

t Print a SlaCk aa::e of lhe taminated C&' halted o_m.,...,_m 
T Print the top line of lbe stack triCe. 

variable/elm 
Print the value of varlable accon:ting to length I and format m. A 
Dllllll!=ric count c indica&es that a region of memory, beginniDJ at the 
addras implied by WJI'iabk, is 10 be displayed. The knglh specifiers are: 

b onebylo 
h two bytes (half WORI) 
I four bytes (long WORI) 

r- Legal values for m are! 

• charac:oer 
d decimal 
u decUnal,uns-
o octal 
X hexadecUnal 
r 32-bit single precision tloating point 
1 64-bitdouble -lloadng point 
s Assume wuitzbk is a string pointer and print characters starting at the 

addless pcMlod to by the variable. 
a Print characters swting at lbe variable's address. This format may 

not be used with register variables. 
p pointer to procedure 
I Disassemble machine-language instruction with addresses printed 

numerically and symbolicaDy. 
I Disassemble machine..tanaaage instruction with addresses printed 

numorically only. 

The length specifiers are only effecli.ve with the formats c, d, a, o and x. Any 
of the speci.fie:rs, c,l, andm, may be omitted. If all are omitted, sdb chooses a 
length and a format suitable for the variable's type. as declared in the program. 
If m is specified, then this format is used for display:iDg the variable. A length 
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specifie.-- the output lon&1h of the ·- to be displayed. somedmes 
resulting iD ttuncation. A count specifier c tells lldb to display that many units 
of memory, beghming at the address of 11t1Tiabk. The number of bytes in one 
such unit of memory is determiDed by the leogdl specifiel' l, or, if no lengdl is 
given, by the size usociated wilb lhe vrzritJbk. If a count specifier is used for 
the 1 or 1 cornmaM. then that many characten are prin&ed. Otherwise succes-
sive characten are printed IIDtil cilber a null byte is rached or 128 characters 
are printed. The last variable may be redisplayed. witb the command J. 

The sb(l) metaeharacten • IDd ? may be used widlin procedure and variable 
names, providing a limiled form of paaem "'*'"ng. If no procedwe name is 
given. variables local to lhe cmrent procedure and globll variables are matched; 
if a procedure name is lpCCi8ed. only variables local to that procedure are 
matched. To match only global variables. the fmm :pt21tem is used. 

linellllniiMr?lm 
Wll'iabk:?lm 

Print the value at the address ftom LOUt or I space given by liMtulll1ber 
or vtJTiobk (procedure name). acc:ordins to the format lm. The default 
format is '1'. 

VOTfobkolm 
lin.etutmber=lm 
nlllllhe=lm 

Print tbe address of variabh or litwtlllri/¥T, 01' the value of number, in 
the fomw specified by lm. If no format is aiven. lhen 1x is used. The 
last variant of this command provides a convenient way to convert 
betweeD decimal. octal and beJadcdmaJ. 

wriJble!valw 
Set 'ltl1iobl. to the given wllue. The value may be a number, a character 
conslallt or a variable. The vllue must be well defined; expressions that 
produce more lhan one Vll.ue. such as struclllres. are not allowed. Olar
acter constants are denoled '~:lraracur. Nu.mbe!s are viewed as inlcgers 
unless a decimal point or exponent iJ used. In this case. they are treated 
as bavina the 1:ype dol&ble. Regislen are viewed as iDcegers. The wui
tlble may be an expession that indicates tnOR than cme variable. such as 
an array or structure name. If the address of a variable is given, it is 
regarded as the address of a variable of type il'll. C cmventions are used 
in any type conversions necessary to perform the indicated assignment. 

x Print lbe machine registers and lbe cwrent machine-languq:~; instnK:tion. 
X Print dle current macJUne.Ianguage instruction. 
The commands for examining source files are: 
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e file-wmw 
e dinctoryl 
e t/Jnctory jil~IIIIIIW 

The first two forms set lhe cunent JUe to the file cmtainina: procltlMn ex 
to jdHIIIIM, ~ ~ JiDe is set 10 tbe first line in tbe ll.lllled pro
cedure or 81e. Source ftla a assumed to be in dinctory. The default is 
lhe cunent 'IIOikinl dheclory. 'Ibo 1aaer two forms change the value of 
dirurory. If no procedme. filename, or diJeclory is given, the cum:nt 
proc:cc1m: name and filename are reported. 

lngultJT uprcuion/ 
Search forwanl from tbe current line b a line containiDg a strina match
ing realllarupuuitm u in eel( I). The trailing I may be elided. 

?nglllarupreuion? 
Search backward from lbe current tine for a line oontaining a suing 
matching regular upnuion. as in ed(l). The trailing 1 may be elided. 

p Print tbe canent line. 

z Print the cment line followed by the next 9 lines. Set the cu:mnt line to 

the last tine-
w Window. Print the 10 tines around the current line • ......... 

_-... Set the current line to the given line number. Print the new current line. 

count+ 
Advance the cwrent line by coiUII tines. Print the new current line. 

count • 
Retreat dJe cummt line by COIUU lines. Print the new current line. 

The commands for controlling the execution of tbe souree program are: 
coiUU r args 
COIIIJl R 

Run tbe program with the given arguments. The r command with no 
arguments muea the previous arguments to the program while the R 
command runs the program wilh no arzuments. An argument beginning 
with < cx > causes redirection for the standard input or output respec
tively. If corutt is given. it specifies the number of breakpoints to be 
lgnoncL 

liMIUIItlbitr c colllll 
liMnumber C cOIUil 

Continue afcer a ba:akpoint or intem&pt. If coJUtt is glven, it specifies the 
r- number of breakpoints 10 be iponld. C continues -with_ the signal that 

caused the program to stop n:activaled and c: ignores it. If a Iinenumber 
.._ is specified lben a temporary breakpoint is placed at the line and execu

tion is concinued. The breakpoint is deleted when the command finishes. 
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liMIUIIfllbwtr I CDIIIU 
Coatimte after a brelkpoinl wid! eucution n:tnmed at lhe given line. If 
COIIIV ia afveD. it speci11es lhe number of breakpoinu 10 be ipored. 

'"""" s """" 

I 

Siq)e 11ep tbe propam lbrougb COIUII Hoes. If DO count is liven lben the 
program is nm for one liDe. S ia equivalent 10 1 except it steps through 
procedue Cllbl. 

I SioaJe 1111rp by oae machin~language iDMnJction. I steps with the signal 
that CIUied lbc program to atcp reactivaled and I ignores it. 

W>rlobl4m....., 
llddru•:m CDIIIU 

SJnale Rep (u with s) 1Ullillhe specified location is modified. with a new 
value. If CDIIIU is OJI1iUed. it is effectively inllDity. 1ltll'iobk must be 
ac:ceaible from lhe Clll'llllt prooedtue. Since this command is doae by 
software, it can be vay slow. 

lewdv 
Toggle ......,. ,-. far use wbea sU1aJo I10ppiDa wUh S, s, "' m. If 
level is omitted. lhen just the current IIOUR:e file .Uor subroutine name is 
printed wbeD either changes. If lewl is 1 or greater, each C souree line is 
printed befole it is eucuted; if llvd is 2 or greater, each assembler state
meat is also pri:med. A v aams verboae mode off if it is on for any eveJ. 

t Killlhe (XOIIsm beiDa clebuaged. 
procedun(argl ,arg2,. • .) 
,....WU.(argl..,g2 • •• )lm 

Execuls the JWDed ~ with lhe given llfiJUIDelltL ArJuments can 
be inlepr, char3cler or string OOilltants or names d. variables accessible 
from the cuaent procedure. 1bc second fmn CIIISeS the value mumed 
by the procedure to be prinled according 10 format m. If no farmat: is 
given, it defaultB to d 

lilullllmber b t:t:nnmt.lllds 
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Set a breakpoint at the given line. If a procedure name without a line 
numbel' is given (e.g., pnJC:). a breakpoint is placed at the first tine in the 
procedare even if it was not compiled with the -a flag opdon. If no 
liMiuunbcr is given. a bmltpoiDt is placed at the cment line. If no com
lttllltd8 arc given, execution stops just befcJR the bzeakpoUlt and CCX1U'Ol is 
returned 10 sdb. OtherwUe lhe tx»nnftddll'b are executed wbcD lhe break
point is CllCOOD1el'ed and. executioo oontinucs. Multiple commands are 
specified by separating lbem with semicoloos. If k is usec1 as a command 
to execute at a breakpoint, control returns 10 sdb, iDstead of continuing ......... 
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B Priotalistofthecurrendy active breakpoiDts. 

liM1111Mber d 
Delete a bleakpoint at die given line. If DO liMIUIIIIbu is given. the 
breakpoints In de1eled iDieractively. Bach blukpoint location is printed 
ond aU.. ia IOid from tbo- inpul. If tbo liM begios with a y or d, 
tbo bRalq>oiDt;,-

D llolde Ill ............ 

Print the last eecuted. line. 

liM1UIIft/Mr a 
Announce. If liMiulmber is of 1he fcwm proc:1111Mber, tbe command 
eft'ectively does a liMIIIIIJiber bl. If liMtumrber is of the formproc:, the 
oommancleffectively doe& aproc: bT. 

Miscellaneous rommmds: 
!cDiflmCIIId 

The oomnwat is iuta:p:eted by sb(l) • .-
If 1he previous oommand prinWld a soun:e line. advance the current line 
by ooe line and print tbe new cmrem line. If tbe pmrious command 
displayed a memory locllion, display lhe next memory localion. 

CONTROL-D 
Scroll. Print lhe oe.xt 10 lines ol insttuclions. source. or data, depending 
on which was pinted last. 

cjileNIIM 
Road CC)II\ID8DdJ from,/ilMdrfu uncil the end ot me is machcd. then con· 
tiPue 10 aecept conmvmcls from staDdard input. When &db is told to 
display a variable by a command in such a JUe. tbB Ylliable name is 
displayed aloa8 with tbe value. Tbil C(llltiD!IDd may not be nested; < may 
not appear u a command in a file. 

M Print the address maps. 

M[/] [•] be/ 
Record new values for tbe llldress map. The arguments ? and I specify 
the text and data maps, respectively. The lint segment. (bl. d,JI), is 
changed unles8 • is speciled, Ut which cue tbe second segmeru. (b2, 62. 
fZ), of the mapping is chanpd.. If fewer than duee values are aiven. the 
remaining map paameren ., Jeft. uaehllnpd. 

"wing 
Print the liven string. The C csc:apc sequeuces of lhe form \chtzracur are 
~ where chtuac~r is a nonnumeric character. 

q Exit tbe debugger. 
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Tho t'o11owlna """""""" o1so oxis< and ... - only "" dcb ... mg 1he 
debuar. 
v PrlDt 1he version ......... 
Q PrlDt a list of procodureo and files being dcbuuocL 
Y Toagledobugoutput. 

F11J!S 
/usr/blD/sdb ·-..... 

SEB AUO 
adb(l~ ec(l~ etra<e(l~ m(l1 sb(l~ II.OUI{4~ core(4). 

WAilNINGS 

Data SIORdln --... indUiinguishablofrom-. 
Line number hlfonnatioo in optimized functions is UDM!iable. and some infor
IIWk>o- bo millina. 

BUGS , 
If a procedure is called when the program is not stopped at a breakpoint (such 
as when a core image is being debuagod.), all variables are hritiaJi:ud before the 
proc:ecl&R is stll'led. This mates it impossible 10 use a JmJC«1ure which formats 
data from a cora i.mqe. 
The default type for printing m parameters is incorrect. Their address is 
printed instead fl dJeir value. 

Traceback& containin& m subprograms with multiple entry points may print 
100 many argumen111 in tbe wrong crder, but their values are conect. 

The range of an m array subscript is assumed 10 be I ro n, where n is tbe 
dimeusion etwtespoDdiug to lhat subscript. This is only significant when tbe 
user omiiB a subscript, or uses • 10 indiclte tbe full range. Thera is no problem 
in general with arrays having subscripts whose lower bounds are not 1. 
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NAME 
sdilf- side-by-side difference program 

SYNOPSIS 
$d.llf (options ... 1 file! file2 

DESCRIPTION 
Sdiff'uses the output of d(fl'(Il to produce a side-by-side listing of two files 
indicating those lines that are different. Each line of the two files is printed 
with a blank gutter between them if the lines are identical, a < in the 
gutter if the line only exists in .tile I, a > in the gutter if the line only exists 
in jlle!, and a I for lines that are different. 

The following options exist: 

-w n Use the next argument, n, as the width of the output line. The 
default line length is 130 characters. The width must be 
between 20 and 200. 

-I Only print the left side of any lines that are identical. 

-s Do not print identical lines. 

-o output Use the next argument, output, as the name of a third file that is 
created as a user controlled merging of file! and .file}. Identical 
lines of ji!el and .filel are copied to ourput. Sets of differences, 
as produced by diff{I), are printed~ where a set of differences 
share a common gutter character. After printing each set of 
differences, sdi./lprompts the user with a% and waits for one of 
the following user-typed commands: 

I append the left column to the output file 
r append the right column to the output file 
s turn on silent mode; do not print identical lines 
v turn off silent mode 
e I call the editor with the left column 
e r call the editor with the right column 
e b call the editor with the concatenation of left and right 
e call the editor with a zero length file 
q exit from the program 

On exit from the editor, the resulting file is concatenated on the 
end of the output file. 

EXAMPLE 

Page l 

lf"filel" contains: x 

' b 

' d 

and "file2" contains: y 

' d 

' 
then 
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sdiff filet file2 

would print: 

' y 

• • 
b < 
' < 
d d 

> ' 
SEE ALSO 

diff(l), ed(l). 
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NAME 
sed - stream editor 

SYNOPSIS 
sed [ -n ] [ -e script ] [ -r sfile J [ files J 

DESCRIPTION 
Sed copies the named files (standard input default) to the standard output, 
edited according to a script of commands. The -f option causes the script to be 
taken from file sfile. The -e option causes the script to be taken directly from 
the command line. These options accumulate, so many scripts can be used in 
one invocation of the command. lf there is just one -e option and no -r 
options, the flag -e may be omitted. Note that all shell metacharacters must be 
quoted when a command line script is supplied, so care must be taken when 
using the -e option. 

The -n option suppresses the default output; output will be generated only if 
explicitly requested by certain sed commands (p, P, i, and the p option of the s 
command). 

A script consists of editing commands, one JK7 line, of the following form: 

r-- [ address [ • address ] 1 function [ arguments l 
In normal operation, sed cyclically copies a line of input into a pattern space 
(unless there is something left after aD command), applies in sequence all com
mands whose addresses select that pattern space, and at the end of the script 
copies the pattern space to the standard output (except under -n) and deletes the 
pattern space. 

Some of the commands use a hold space to save all or part of the pattern space 
for subsequent retrieval 

An address is either a decimal number that counts input lines cumulatively 
across files, a $ that addresses the last line of input, or a context address, i.e., a 
!regular expression! in the style of ed (1) modified thus: 

Page 1 

In a context address, the construction \?regular expression?, where ? is 
any character, is identical to !regular expression/. Note that in the 
context address \xabc\xdefx, the second x stands for itself, so that the 
regular expression is abcxdef. 

The escape sequence \n matches a new.line embedded in the pattern ·-· 
September 27, 1987 



SED(!) SED(l) 

A period • matches any character except the terminal new-line of the pat

tern """""" A command line with no addresses selects every pattern space. 
A command line with one address selects each pattern space that matches 

the address. 
A command line with two addresses selects the inclusive range from the 

first pattern space that matches the first address through the next pat
tern space that matches the second. (If the second address is a 
number less than cr equal to the line number first selected, only one 
line is selected.) Thereafter the process is repeated, looking again for 
the first address. 

Editing commands can be applied only to non-selected pattern spaces by use of 
the negation function ! (below). 

In the following list of functions the maximum number of permissible addresses 
for each function is indicated in parentheses. 

The text argument consists of one or more lines, all but the last of which end 
with \ to bide the new-line. Backslashes in text are tn.!ated like backslashes in 
the replacement string of an s command, and may be used to protect initial 
blanks and tabs against the stripping that is done on every script line. The rfile 
or wfile argwnent must tenninate the command line and must be preceded by 
exacdy one blank. Each wfile is created before processing begins. There can 
be at most 10 distinct wfile arguments. 

(l)a\ 
text Append Place text on the ouq>ut before reading the next input line. 
(2)blabel Branch to the: command bearing the label. If label is empty, 

branch to the end of the script. 
(2)c\ 
text Change. Delete the pattern space. With 0 or l address or at the end 

of a 2-address range, place text on the output. Start the next cycle. 
(2) d Delete the pattern space. Start the next cycle. 
(2) D Delete the initial segment of the pattern space through the first 

new-line. Start the next cycle. 
(2) g Replace the contents of the pattern space by the contents of the hold 

space. 
(2) G Append the contents of the bold space to the pattern space. 
(2) h Replace the contents of the hold space by the contents of the pattern 

-~ 
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(2)H 
(I);\ 

""' (2) I 

(2)n 

(2)N 

(2)p 
(2)P 

SED(!) 

Append the contents of the pattern space to the hold space. 

Insert. Place text on the standard output. 
List the pattern space on the standard output in an unambiguous 
fonn. Non-printing characters are spelled in two-digit ASCIT and 
long lines are folded. 
Copy the pattern space to the standard output Replace the pattern 
space with the next line of input 
Append the next line of input to the pattern space with an embedded 
new-line. (The current line nwnber changes.) 
Print Copy the pattern space to the standard output 
Copy the initial segment of the pattern space through the first new
line to the standard output. 

(l)q Quit Branch to the end of the script. Do not start a new cycle. 
(2) r tfile Read the contents of rftle. Place them on the output before reading 

the next input line. 
(2) s/ regular expression /replacement /flags 

Substitute the replacement string for instances of the regular 
expression in the pattern space. Any character may be used instead 
of/. For a fuller description see ed (1). Flags is zero or more of: 

o n:: 1 - 512. Substitute for just the nth occurrence of the 

• 
regular expression. 
Global. Substitute for all nonoverlapping instances of 
the regular expression rather than just the first one. 

p Print the pattern space if a replacement was made. 
w wfile Write. Append the pattern space to wfile if a replace

ment was made. 
(2) t label Test Branch to the : command bearing the label if any substitu

tions have been made since the most recent reading of an input line 
or execution of at. If label is empty, branch to theendofthe script 

(2) w wfile Write. Append the pattern space to wfile. 
(2)x Exchange the contents of the pattern and hold spaces. 
(2)y/stringl/string2/ 

Transfonn. Replace all occurrences of characters in string] with 
the corresponding character in string2. The lengths of string] and 
string2 must be equal. 

(2)!function 

Page 3 

Don't. Apply the function (or group, if/UI!Ction is{) only to lines 
not selected by the address(es). 
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(0): label This command does nothing; it bears a label forb and t commands 
to branch to. 

(1) = Place the current line number on the standard output as a line. 
(2) ( Execule the following commands through a matching } only when 

the pattern space is selected. 
(0) An empty command is ignored. 
(0) # If a # appears as the first character on the first line of a script file, 

then that entire line is treated as a comment, with one exception. If 
the character afaer the# is an 'n', then the default output will be 
suppressed, just as if the -n command option had been invoked. 
The rest of the line after #n is also ignored. It is an error for the # 
conunand to be used on any line but the first line of the file. A script 
file must contain at least one non-comment line, 

EXAMPLE 
sed .f sedfile inputfile > filea 

will process the "inputfile" accmling to the sedfi.le script. and place the results 
in "filea". 

The sedfile script 

4a\ 
xxxxxxxxxxxxx 

would insert a row ofXs after line 4. 

SEE ALSO 
awk(l), od(l), grep(l). 

WARNING 
Operations based on a deleted line are lost. For example, if you insert text 
befcre line 4 and then delete line 4, the inserted text is lost Reads at line 0 are 
actually reads before line l, so deleting line 1 erases these reads. Writes are lost 
as well, although the filename is created. 
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NAME 
sh, rsh ~shell, the standard/restricted command programming language 

SYNOPSIS 
sh {-acefbiknrstuvx] [args] 
rsh [-acelbiknrstuvx][args] 

DESCRIYI'ION 

SH(l) 

Sh is a command programming language that executes commands read from a 
temtinal or a file. Rsh is a restricted version of the standard command inter
preter sh; it is used to set up login names and execution environments whose 
capabilities are more controlled than those of the standard shell. See Invocation 
below for the meaning of arguments to the shell. 

Definitions 
A blank is a tab or a space. A name is a sequence of letters, digits, or Wlder
scores beginning with a letter or underscore. A parQff'reter is a name, a digit, or 
any of the characters,@,#,?,-,$, and!. 

Commands 
A simple-command is a sequence of non-blank words separated by blanks. 
The first word specifies the name of the command to be executed. Except as 
specified below, the remaining words are passed as ruguments to the invoked 
command. The command name is passed as argument 0 (see exec (2)). The 
value of a simple-command is its exit status if it tenninates normally, or (octal) 
200+stams if it terminates abnonnally (see signal (2) for a list of status values). 

A pipeline is a sequence of one or more commands separated by I (or, for his
torical compatibility, by). The slDJidard output of each command but the last 
is connected by a pipe (2) to the standard inJMit of the next command Each 
command is rw1 as a separate process; the shell waits for the last command to 
terminate. The exit status of a pipeline is the exit status of the last command. 

A fist is a sequence of one or more pipelines separated by;,&,&&, or 10, and 
optionally terminated by ; or &. Of these four symbols, ; and & have equal 
precedence, which is lower than that of && and 10 • The symbols && and 10 
also have equal precedence. A semicolon (;) causes sequential execution of the 
preceding pipeline; an ampersand (&) causes asynchronous execution of the 
preceding pipeline (i.e., the shell does not wait for that pipeline to finish). The 
symbol && ( 10 ) causes the list following it to be executed only if the preced
ing pipeline returns a zero (non-zero) exit status. An arbitrary number of new-

,r-- lines may appear in a list, instead of semicolons, to delimit commands. 
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A command is either a simple-command or one of the following. Unless other
wise stated, the value returned by a command is that of the last simple
command executed in the command. 

for name [in word • , , ] do list done 
Each time a for command is executed, name is set to the next word taken 
from the in word list. If in word . . . is omitted, then th~ for command 
executes the do list once for each positional parameter that is set (see 
Parameter Substitution below). Execution ends when there are no more 
words in the list. 

case word in [pattern [ I paltern ] ... ) list ; ; ] ... esac 
A case command executes the list associated with the first pattern that 
matches word. The fonn of the patterns is the same as that used for file
name generation (see File Name Generation) except that a slash, a leading 
dot, or a dot immediately following a slash need not be matched explicitly. 

if list then list [ elif list then list ] •.. [ else list ] r i 
The list following it is executed and, if it returns a zero exit status, the list 
following the first then is executed. Otherwise, the list following elir is 
executed and, if its value is zero, the list following the next then is exe
cuted. Failing that, the else list is executed. If no else list or tben list is 
executed, then the if command returns a zero exit status. 

while list do list dooe 

(list) 

A while command repealedJy execotes the while fist and, if the exit status 
of the last command in the list is zero, executes the do list; otherwise the 
loop terminates. If no commands in the do list are executed, then the 
while command returns a zero exit status; until may be used in place of 
while to negate the loop termination test. 

Execute list in a sub-shell. 
{list;} 

list is simply executed. 
name () {list;} 

Define a function which is referenced by name. The body of the function 
is the list of commands between { and } , Execution of functions is 
described below (see Execution). 

The following words are only recognized as the first word of a command and 
when not quoted: 

if then else elif fi case esac for while until do done { } 
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Comments 
A word beginning with # causes that word and all the following characters up to 
a new-line to be ignored. 

Command Substitution 
The standard output from a command enclosed in a pair of grave accents (' ') 
may be Wled as part or all of a word; trailing new-lines are removed. 

Paramel.el' Substitution 
The character $ is used to introduce substitulable parameters. There are two 
types of parameters, positional and keyword. If parameter is a digit, it is a 
positional pammeter. Positional parameters may be assigned values by set. 
Keyword parameters (also known as variables) may be assigned values by writ
ing: 

name=value (name =value] •.. 

Pattern-matching is not perfonned on value. There cannot be a function and a 
variable with the same name . 

${,oorameter} 
The value, if any, of the pammeter is substituted. The braces are required 

~ only when parameter is followed by a letter, digit, or underscore that is 
not 10 be interpreted as part of its name. If parameter is • or @, all the 
positional parameters, starting with $1, are substituted (separated by 
spaces). Parameter $0 is set from argument zero when the shell is 
invoked. 

${parameter :-word} 
If parameter is set and is non-null, substitute its value; olhelwi.se substi
tute word. 

${parameter ::word} 
If parameter is oot set or is null, set it to word; the value of lhe parameter 
is substituted. Positional parameters may not be assigned to in this way. 

${parameter :?word} 
If parameter is set and is non-null, substitute its value; otherwise, print 
word and exit from the shell. If word is omitted, the message "parameter 
null or not set" is printed. 

${parameter :+word} 
If parameter is set and is non-null, substitute word; otherwise substitute 
nothing. 

,,.-- In the above, word is not evaluated unless it is to be used as the substituted 
string, so that, in the following example, pwd is executed only if d is not set or 
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is null: 

echo ${d:- 'pwd '} 

If the colon (:) is omitted from the above expressions, the shell only checks 
whether parameter is set or not. 

The following parameters are automatically set by the shell: 

# The number of positional parameters in decimal. 
Flags supplied to the shell on invocation or by the set com
mand. 

? The decimal value returned by the last synchronously executed 
rommand. 

$$ The pucess number of this shell. 
The process number of the last background command invoked. 

The following pammeters are used by the shell: 

HOME The default argument (home directory) for the cd command. 
PATH The search path for commands (see Execution below). The 

user may not change PATH if executing under rsh. 
CDPATH The search path for the cd command 
MAIL If this parameter is set to the name of a mail file and the MAIL

PATH pammeter is not set. the shell infonns the user of the 
arrival of mail in the specified file. 

MAILCHECK 
This parameter specifies how often (in seconds) the shell will 
check for the arriva1 of mail in the files specified by the MAIL
PATH or MAIL parameters. The default value is 600 seconds 
(10 minutes). If set to 0, the shell will check before each 
prompL 

MAILPATH 
A colon (:) separated list of file names. If this parameter is set, 
the shell infonns the user of the arrival of mail in any of the 
specified files. Each file name can be followed by % and a 
message that will be printed when the modification time 
changes. The default message is you have mail. 

PSI Primary prompt string, by default: $. 
PS2 Secondary prompt sbing, by default: >. 
IFS Internal field separators, normally space, tab, and new·llne. 
SHACCT If this parameter is set to the name of a file writable by the user, 

the shell will write an accounting record in the file for each 
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SHELL 

SH(l) 

shell procedure executed. Accounting routines such as 
acctcom(l) and acctcms(IM) can be used to analyze the data 

collected. 
When the shell is invoked, it scans the environment (see 
Environment below) for this name. If it is found and there is an 
"r" in the file name part of its value, the shell becomes a res
tricted shell. 

The shell gives defauk values to PATH, PSl, PSl, MAILCHECK, and IFS. 
HOME and MAIL are set by fngin(l)). 

Blank Interpretation 
After parameter and command substitution, the results of substitution are 
scanned for internal field separator characters (those foWld in IFS) and split into 
distinct arguments where such characters are found. Explicit null arguments 
(H" or '')are retained. Implicit null arguments (those resulting from parame
ters that have no values) are removed 

File Name Generation 
Following substitution, each command word is scanned for the characters •, ? , 
and [ . If one of these characters appears, the word is regarded as a pattern. 

~ The word is replaced with alphabetically sorted file names lhat match the pat
tern. If no file name is found that matches the pattern, the word is left 
unchanged. The character • at the start of a file name or immediately following 
a/, as well as the character I itself, must be matched explicitly. 

• Matches any string, including the null string. 
? Matches any single character. 
[ ... ] Matches any one of the enclosed characters. A pair of chamcters 

separated by - matches any character lexically between the pair, 
inclusive. If the first character following the opening " [" is a 
'' I '', 811Y character not enclosed is matched. 

Quoting 
The following characters have a special meaning to the shell and cause termina
tion of a word unless quoted: 

; & ( ) I • < > new-llne space tab 

A character may be quoted (i.e., made to stand for itselt) by preceding it with a 
\. The pair \new-line is ignored. All characters enclosed between a pair of sin
gle quote marks ( '' ), except a single quote, are quoted. Inside double quote 
marks ( "" ), parameter and command substitution occurs and \ quotes the 
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characters\, ',",and$. "$*'' is equivalent to "$1 $2 ..• , whereas''$@'' is 
equivalent to ''$1" "$2" .... 

Prompting 
When used interactively, the shell prompts with the value of PSl before reading 
a command. If at any time a new-line is typed and further input is needed to 
complete a command, the secondary prompt (i.e., the value of PS2) is issued. 

InpuliOutput 
Before a command is executed, its input and output may be redirected using a 
special notation interpreted by the shell. The following may appear anywhere 
in a simple-command or may precede or follow a command and are not passed 
on to the invoked command; substitution occurs before word or digit is used: 

<WOrd Use file word as standard input (file descriptor 0). 
>WOrd Use file word as standard output (file descriptOr 1). If the file 

does not exist it is created; otherwise, it is truncated to zero 
length. 

>>WOrd Use file word as standard output. If the file exists, output is 
appended to it (by first seeking to the end-of-file): otherwise, the 
file is created. 

<<[-]word 1be shell input is read up to a line that is the same as word, or to 
an end-of -file. The resulting document becomes the standard 
input. If any character of word is quoted, no interpretation is 
placed upon the characters {){ the document; otherwise, parameter 
and command substitution occurs, (unescaped) \new-line is 
ignored, and \ must be used to quote the characters \, $, ' , and the 
first character of word. If~ is appended to«, all leading tabs 
are stripped from word and from the document. 

< & digit Use the file associated with file descriptor digit as standard input. 
Similarly for the standard output using> &digit. 

< & ~ The standard input is closed. Similarly for the standard output 

using> & -. 

If any of the above is preceded by a digit. the file descriptor which will be asso
ciated with the file is that specified by the digit (instead of the default 0 or 1 ). 
For example: 

... 2>&1 

associates file descriptor 2 with the file currently associated with file descriptor 
l. 
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The order in which redirections are specified is significant. The shell evaluates 
redirections left-to-right. For example: 

... l>xu 2>&1 

first associates file descriptor 1 with file xu . It associates file descriptor 2 with 
the file associated with file descripkX' 1 (i.e., xu). If the order of redirections 
were reversed, file descriptor 2 would be associated with the terminal (assuming 
file descriptor 1 had been) and file descriptor l would be associated with file 

=· 
If a command is followed by &, the default standard input for the command is 
the empty file /dev/null. Otherwise, the environment for the execution of a 
command contains the file descriptOrS of the invoking shell as modified by 
input/output specifications. 

Redirection of ouq:mt is not allowed in the restricted shell. 

Environment 
The environment (see environ(5)) is a list of name-value pails that is passed 1o 
an executed program in the same way a<1 a nonnal argument list. The shell 
interacts with the environment in several ways. On invocation, the shell scans 
the environment and creates a parameter for each name foWld, giving it the 
corresponding value. If the user modifies the values of any of these parameters 
or creates new parameters, none of these affects the environment unless the 
export command is used to bind the shell's parameter to the environment (see 
also set -a). A parameter may be removed from the environment with the unset 
command. lbe environment seen by any executed command is thus composed 
of any unmodified name-value pairs originally inherited by the shell, minus any 
pairs removed by unset, plus any modifications or additions, all of which must 
be noted in export commands. 

The environment for any simple-command may be augmented by prefixing it 
with one or more assignments to parameters. Thus: 

TERM=450 cmd and 
(export TERM; TERM=450; cmd) 

are equivalent (as far as the execution of cmd is concerned). 

If the -k flag is set, all keyword arguments are placed in the environment, even 
if they occur after the command name. The following first prints a=b c and c: 

,-- echo a""b c 
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set -k 
echo a=b c 

Signals 

SH(l) 

The INTERRUPI' and QUIT signals for an invoked command are ignored if the 
command is followed by &; otherwise signals have the values inherited by the 
shell from its parent, with the exception of signalll (but see also the trap com
mand below). 

Execution 
Each time a command is executed, the above substitutions are carried out If a 
command name matches one of the Special Commands listed below, it is exe. 
cuted in the shell pnx::ess. If the COOlmand name does not match a Special 
Command, but matches the name of a defined function, the function is executed 
in the shell process (note how this differs from the execution of sheU pro
cedures). The positional parameters $1, $2, .... are set to the arguments of the 
function. If the command name matches neither a Special Command nor the 
name of a defined function, a new process is created and an attempt is made to 
execute the command via exec (2). 

The shell pammeter PATH defines the search path for the directory containing 
the command. Allcmative directtty names are separated by a colon (:). The 
default path is :lbiD:/usrlbin (specifying the current directory, /bin, and 
/usrlbln, in that order). Note that the current directory is specified by a null 
path name, which can appear immediately after the equal sign or between the 
colon delimiters anywhere else in the path list. If the command name contains a 
I the search path is not used; such commands will not be executed by the res
tricled shell. Olhelwise, each directory in the path is searched for an executable 
file. If the file has execute permission but is not an a.out file, it is assumed to 
be a file cootaining shell commands. A sub-shell is spawned to read it. A 
parenthesized command is also executed in a sub-shell. 

1be location in the search path where a command was found is remembered by 
the shell (10 help avoid unnecessary execs later). If the command was found in 
a relative directory, its location must be re-determined whenever the current 
directoJy changes. The shell forgets all remembered locations whenever the 
PATH variable is changed or the bash -r command is executed (see below). 

Special Commands. 
Input/output redirection is now pennitted for these commands. F"tle descriptor l 
is the default output location. 
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No effect; the command does nothing. A zero exit code is returned. 
• file 

Read and execute commands from fi/~ and return. The search path 
specified by PATH is used to find the directory containing file. 

break [n] 
Exit from the enclosing for or while loop, if any. If n is specified, break n 
levels. 

continue [ n ] 
Resume the next iteration of the enclosing for or while loop. If n is 
specified resume at the n-th enclosing loop. 

cd[arg] 
Change the current directory to arg. The shell parameter HOME is the 
default arg. The shell parameter CDPATH defines the search path for the 
directory containing arg. Alternative directory names are separated by a 
colon (:). The default path is <null> (specifying the current directory), 
Note that the current directory is specified by a null path name, which can 
appear immediarely after the equal sign or between the colon delimiters 
anywhere else in the path list. 1f arg begins with a /, the search path is not 
used. Otherwise, each directory in the path is searched for arg. The cd 
command may not be executed by rsh. 

et:ho [arg . .. ] 
Echo arguments. See echo(l) for usage and description. 

eval[ arg ... ] 
The arguments are read as input to the shell and the resulting command(s) 
executed. 

exec [arg ... } 
The command specified by the arguments is executed in place of this shell 
wilhout creating a new process. lnpul/oulput arguments may appear and, 
if no other arguments are given, cause the shell input/output to be 
modified. 

exit[n] 
Causes a shell to exit with the exit status specified by n. If n is omitted, 
the exit status is that of lhe last command executed (an end-of-file will 
also cause the shell to exit.) 

export [ name ... ] 
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The given names are marked for automatic export to the environment of 
subsequently-executed commands. If no arguments are given, a list of all 
names that are exported in this shell is printed. Function names may not 
be exported. 
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bash[-r][Ome ... ] 
For each name, the location in the search path of the command specified 
by name is detennined and remembered by the shell. The -r option causes 
the shell to forget all remembered locations. If no arguments are given, 
infonnation about remembered commands is presented. Hits is the 
number of times a command has been invoked by the she-ll process. Cost 
is a measure of the wOik: required to locate a command in the search path. 
There are certain situations which require that the stored location of a 
command be recalculated. Commands for which this will be done are 
indicated by an asterisk (•) adjacent to the hits information. Cost will be 
incremented when the recalculation is done. 

newgrp [ arg ... ] 
Equiva1ent to exec newgrp arg ..•. See newgrp(l) for usage and descrip
tion. 

pwd Print the current working directory. See pwd( I) for usage and description. 
read [ name ... ] 

One line is read from the standard input and the first word is assigned to 
the first name, the second word to the second name, etc., with leftover 
words assigned to the last name. The return code is 0 unless an end-of-file 
is encountered. 

readonly [name ... ] 
The given name s are marked readonly and the values of the these names 
may not be changed by subsequent assignment. If no arguments are 
given, a list of all readonly names is printed. 

return [ n ] 
Causes a fWJction to exit wilh lhe return value specified by n. If n is omit
ted, the return status is that of the last command executed. 

set [-aefbkntuvx [ arg •.. ] ] 
-a Mark variables which are modified or created for export. 
-e Exit immediately if a command exits with a non-zero exit status. 
-r Disable file name genemtion. 
-h Locate and remember function commands as functions are defined 

(function commands are normally located when the fWJction is exe
cuted). 

-k All keyword arguments are placed in the environment for a command, 
not just those that precede the command name. 

-n Read commands but do not execute them. 
-t Exit after reading and executing one command. 
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-u Treat unset variables as an error when substituting, 
-v Print shell input lines as they are read. 
-:x Print commands and their arguments as they are executed. 
- Do not change any of the flags; useful in setting $1to-. 
Using + rather than - causes these flags to be turned off. These flags can 
also be used upon invocation of the shell. The current set of flags may be 
found in$--. The remaining arguments are positional parameters and are 
assigned. in order, to $1, $2, .... If no arguments are given, the values of 
all names are printed. 

shift [ n ] 
The positional parameters from $n+1 . ,. are renamed $1 .... If n is not 
given, it is assumed to be 1. 

test Evaluate conditional expressions. See test(l) for usage and description. 
times 

Print the accumulated user and system times for processes run from the 
•hcll. 

trap[arg][n] ... 
The command arg is to be read and executed when the shell receives 
signal(s) n. (Note that arg is scanned once when the trap is set and once 
when the b'ap is taken.) Trap commands are executed in order of signal 
number. Any attempt to set a tntp on a signal that was ignored on entry to 
the current shell is ineffective. An attempt to trap on signal ll (memory 
fault) produces an error. If arg is absent, all trap(s) n are reset to their ori· 
ginal values. If arg is the null string, this signal is ignored by the shell and 
by the commands it invokes. If n is 0, the command arg is executed on 
exit from the shell. The trap command with no SigUments prints a list of 
commands associated with each signal number. 

type [ name ... J 
For each name, indicate how it would be inteipreted if used as a command 
name. 

ulinlit [ -1] ( n] 
imposes a size limit of n 
-f imposes a size limit of n blocks on files written by child processes 

(files of any size may be read). With no argwnent. the current limit is 
printed. 

If no option is given, -r is assumed. 
umask [ nnn] 

Page 11 

The usee file-creation mask is set to nnn (see umask (2)). If nnn is omit
ted, the current value of the mask is printed. 
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unset [ name ••. ] 
For each name, remove the corresponding variable or function. The vari
ables PATH, PSI, PS2, MAILCHECK, and IFS cannot be unset. 

wait[n] 
Wait for the specified process and report its termination status. If n is not 
given, all currently active child processes are waited for and the return 
code is zero. 

Invocation 
If the shell is invoked through exec (2) and lhe first character of argument zero 
is-, commands are initially read from /etclprofile and from SHOMEI.profile, if 
such files exist. Thereafter, commands are read as described below, which is 
also the case when the shell is invoked as lbinlsh. The flags below are inter
preted by the shell on invocation only; Note that unless the -i: or -s flag is 
specified, the first argument is assumed to be the name of a file containing com
mands, and the remaining arguments are passed as positional parameters to that 
command file: 

-i: string If the -c flag is present, commands are read from string. 
-s If the -s flag is present or if no arguments remain, commands are 

read from the srandard input. Any remaining arguments specify the 
positional parameterS. Shell output (except for Special Commands) 
is written to file descriptor 2. 

-i If the -i flag is present or if the shell input and output are attached to 
a terminal, this shell is interactive. In this case, TERMINATE is 
ignored (so that kHI 0 does not kill an interactive shell) and INI'ER
RUPT is caught and ignored (so that wait is intenuptible). In all 
cases, QUIT is ignored by the shell. 

-r If the -r flag is present. the shell is a restricted shell 

'The remaining ftags and argwnents are described under the set command 
.move. 

RmOnly 
Rsh is used to set up login names and execution environments whose capabili
ties are more controlled than those of the standard shell. The actions of rsh are 
identical to those of sh, except that the following are disallowed: 

changing directory (see cd (1)), 
setting the value of $PATH, 
specifying path or command names containing /, 
redirecting OUipUt (>and»). 
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The restrictions above are enforced after .proHie is interpreted. 

Wben a command to be executed is found to be a shell procedure, rsh invckes 
sh to execllle il Thus. it is possible to provide to the end-user shell procedures 
that have access to the full power of the standard shell, while imposing a limited 
menu of commands; this scheme assumes that the end-user does not have write 
and execute permissions in the same directory. 

1be net effect of these rules is that the writer of the .profile bas complete con
b'Ol over user actions, by perl'onning guaranteed setup actions and leaving the 
user in an appropriate directory (probably not the login directory). 

'The system administmtor often sets up a directory of commands (i.e., /usr/rbln) 
tha1 can be safely invoked by rsh. Some systems also provide a restricted edi
tor red. 

EXIT STATUS 
Errors detected by the shell, such as syntax errors. cause the shell to return a 
non-zero exit status. If lbe shell is being used non-interactively then execution 
of the shell file is abandoned. Otherwise, the shell retwns the exit status of the 
last command executed (see also the exit command above). 

~ EXAMPLE 
sh -X script! 

will execute each command in ~scriptl ", echoing the command just before exe
cuting iL 

FILES 
-file 
SHOMF/.profi.le 
/tmp/sh• 
/dev/null 

SEE ALSO 
acctcom(l), cd(l), echo(l), env(l), login(l), newgrp(l), pwd(l), test(l), 
umask(l), acctcms(lM), dup(3), exec(2), fork(2), pipe(2), signal{2), ulimit(2), 
umask(2), wait(2), a.out(4), environ(5), profile(4). 

CAVEATS 
If a command is executed, and a command with the same name is inslalled in a 
direc10I'y in the search path before the direc10I'y where the original command 
was found, tbe shell will continue to exec the original command. Use. the hash 
command to correct this situation. 
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H you move the cmrent directmy or one above it, pwd may not give the correct 
response. Use the c:d conunand with a full path name to correct this situation. 

BUGS 
Filename pauem matching is not done on redirected I/0 filenames. 
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NAME 
_,;- shl - shell layer manager 

SYNOPSIS 
·'--- sbl 

DESCRIPTION 
Shl allows a user to interact with more than one shell from a single termi
nal. The user controls these shells, known as layers, using the commands 
described below. 
The current layer is the layer which can receive input from the keyboard. 
Other layers attempting to read from the keyboard are blocked. Output 
from multiple layers is multiplexed onto the terminal. To have the output 
of a layer blocked when it is not current, the stty option loblk may be set 
within the layer. 

The suy character swtch (set to "Z if NUL) is used to switch control to shl 
from a layer. Shl has its own prompt, > > >, to help distinguish it from a 
layer. 

A layer is a shell which has been l>ound to a virtual tty device 
(/dev/sxt/???). The virtual device can be manipulated like a real tty dev
ice using suy(l) and iact/(2). Each layer has its own process group id. 

Definitions 
A name is a sequence of characters delimited by a blank, tab or new-line . 

. ~ Only the first eight characters are significant. The names (]) through (7) 
cannot be used when creating a layer. They are used by shl when no name 
is supplied. They may be abbreviated to just the digit. 

Commands 

Page I 

The following commands may be issued from the shl prompt leveL Any 
unique prefix is accepted. 

create (name 1 
Create a layer called name and make it the current layer. If no 
argument is given, a layer will be created with a name of the form 
(# J where # is the last digit of the virtual device bound to the 
layer. The shell prompt variable PSI is set to the name of the layer 
followed by a space. A maximum of seven layers can be created. 

block name [ 1wme ... 1 
For each name, block the output of the corresponding layer when it 
is not the current layer. This is equivalent to setting the stty option 
loblk within the layer. 

delete name (na/111' ... ] 
For each 11ame, delete the corresponding layer. All processes in the 
process group of the layer are sent the SIGHUP signal (see ~-ill
na/(2)). 

help (or?) 
Print the syntax of the sh/ commands. 

layers [ -I I [ 1/U/11(' . • 1 
For each nam<', list the layer name and its process group. The -I 
option produces a ps(l )-like listing. If no arguments are given, 
information is presented for all existing layers. 
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FILilS 

resume [ name 1 
Make the layer referenced by name the current layer. If no argu
ment is given, the last existing current layer will be resumed. 

togle Resume the layer that was current before the last current layer. 
unblock name [ name ... 1 

For each name, do not block the output of the corresponding layer 
when it is not the current layer. This is equivalent to setting the 
stty option -loblk within the layer. 

quit Exit shf. All layers are sent the SIGHUP signal. 
name Make the layer referenced by name the current layer. 

/dev/sxt/??? 
SSHELL 

Virtual tty devices 
Variable containing path name of the shell to use 
(default is /bin/sh). 

SEE ALSO 
sh(l), stty(l). ioct1(2), signal(2), sxt(7). 
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NAME 
size - print teetion sizes of common object files 

~, SYNOPSIS 
obe l-dl H>l [-V] fik....,.(s) 

Dl!SClUPTION 

SlZE(l) 

The lize command pOOuces section size Informacion for each section in lhe 
CO"'IDI)Il object files. 'lbe name of the secdoo. is printed followed by Us size in 
b)'1el, physical address, and vhtual address. 
Numbers are printed in bendedmal unless either tbe -o IX lbe --d flag optioa is 
UJed. in which case they are prinled in octal 01' in decimal, respectively. 

The - V flag supplies the version information on the command. 

FlLBS -SEE Al30 
as(!), a:(l),ld(l~ LOUt(4). 

DIAGNosnCS 
size: 11t11M: canaot open 
size: ~J~~JM: bad mape 

.... , 

1IQIM cannot be lUlL 
1lamt' is not an object flle . 
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NAME 
size - print section sizes of common obje 

SYNOPSIS 
size [ -o] [ -d] [- V] filename(s) 

DESCRIPTION 

SIZE (I) 

'" 

The size command produces ion size information for each section in the 
common object files. The arne of the section is printed followed by its 
size in bytes, physical ad ss, and virtual address. 

Numbers are printed· hexadecimal unless either the -o or the -d option 
is used, in which ca they are printed in octal or in decimal, respectively. 

The - V flag su ies the version information on the size command. 

SEE ALSO 
as(]), cc(l , ld(l). 

DIAGNOSTICS 
size· name: cannot open 
s : name: bad magic 

Name cannot be read. 
Name is not an object file. 

. I . 
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NAME 
sizeS.O - size of an object file 

SYNOPSIS 
slze5.0 [ -xl [obje<:l . ..1 

DESCRIPTION 
Size5.0 prints the dedmal number or bytes required by the text, data, and 
bss portions, and their sum in decimal and (hexidecimal), of each object· 
file argument. If no file is specified, a.out is used. 

If the -x option is specified, size5.0 prints the hexidecimal number of 
bytes required by the text, data, and bss portions, and their sum in hexide· 
cimal and (decimal). 

EXAMPLE 
size5.0 

prints the number of bytes for the various portions of the a. out file, and 
their sum in decimal and hexidecimal. 

SEE ALSO 
a.out5.0(4). 
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NAME r sleep - suspend execution for an interval 

SYNOPSIS 
··- sleep time 

DESCRIPTION 
Sleep suspends execution for rime seconds. It is used to execute a com· 
mand after a certain amount of time as in: 

(sleep 105; command)& 

or to execute a command every so often, as in: 

while true 
do 

done 

command 
sleep 37 

EXAMPLE 
label: 

command>> x 
command>> x 
date>>x 
sleep 10 
goto label 

The preceding sh (I) script would execute the two commands and append 
the results to file "x", then sleep for 10 seconds and repeat the process. 

SEE ALSO 
alarm(2), sleep(3C). 

BUGS 
Time must be less than 65536 seconds. 
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NAME 
sno - SNOBOL interpreter 

SYNOPSIS 
sno I files 1 

DESCRIPTION 
Sno is a SNOBOL compiler and interpreter (with slight differences). Sno 
obtains input from the concatenation of the named files and the standard 
input. All input through a statement containing the label end is considered 
program and is compiled. The rest is available to syspit. 

Sno di1fers from SNOBOL in the following ways: 

There are no unanchored searches. To get the same effect: 

au b unanchored search for b. 

a •x• b = x c unanchored assignment 

There is no back referencing. 

x - "abc" 

is an unanchored search for abc. 

Function declaration is done at compile time by the use of the (non
unique) label define. Execution of a function call begins at the state
ment following the define. Functions cannot be defined at run time, 
and the use of the name define is preempted. There is no provision 
for automatic variables other than parameters. Examples: 

define f( ) 
define f(a, b, c) 

All labels except define (even end) must have a non-empty statement. 

Labels, functions and variables must all have distinct names. In par
ticular, the non-empty statement on end cannot merely name a label. 

If start is a label in the program, program execution wiU start there. 
If not, execution begins with the first executable statement; define is 
not an executable statement. 

There are no builtin functions. 
Parentheses for arithmetic are not needed. Normal precedence 
applies. Because of this, the arithmetic operators I and • must be set 
off by spaces. 

The right side of assignments must be non-empty. 

Either ' or " may be used for literal quotes. 

The pseudo-variable sysppt is not available. 

SEE ALSO 
awk(l). 
SNOBOL, a String Manipulation Language, by D. J. Farber, R. E. Griswold, 
and I. P. Polonsky, JACM 11 (1964), pp. 21-30. 
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NAME 
sort - sort and/or merge files 

SYNOPSIS 
sort [--c:] [-m] [-u] [-o output] [-y kmem] [-z recsz] [-d] [-f] {-i] [-M] 
[-n] [-r] [-b) [-t x} [+posl [-pos2]] lfiles] 

DESCRIPTION 
Sort sorts lines of all the named files together and writes the result on the stan
dard outpuL 1be standard input is read if - is used as a file name or no input 
files are named. 

Comparisons are based on one or more sort keys extracled from each line of 
inpuL By default, there is one sort key, the entire input line, and ordering is 
lexicographic by byteS in machine collating sequence. 

The following flag options alter the defauk behavior: 

--c: Check that the input file is sorted according to the ordering rules; give no 
output unless the file is out of sort. 

-m Merge only, the input files are already sorted. 

,.--. -u Unique: suppress all but one in each set of lines having equal keys. 

-o output 
The argument given is the name of an output file to use instead of the 
standard outpuL This file may be the same as one of the inputs. There 
may be optional blanks between -o and outpUl. 

-y kmem 
1be amount of main memory used by the sort has a large impact on its 
performance. sorting a smaU file in a large amount of memory is a waste. 
If this flag option is omitted, sort begins using a system defauk memory 
size, and continues to use more space as needed. If this flag option is 
presented with a value, kmem, sort will start using that number of kilo
bytes of memory, unless the administrative minimum or maximum is 
violated, in which case the corresponding extremum will be used. Thus, 
-yO is guaranteed to start with minimum memory. By convention, -y 
.(with no argument) StariS with maximum mem(X)'. 

-z recsz 

Page 1 

The size of the longest line read is recorded in the sort phase so buffers 
can be allocated during the merge phase. If the scrt phase is omitted via 
the --c: « -m flag options, a popular system default size will be used 
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Lines longer than the buffer size will cause sort to terminate abnormally. 
Supplying the actual number of bytes in the longest line to be merged (or 
some larger value) will prevent aboonnal tennination. 

The following flag options ovenide the default ordering rules. 

-d. "Dictionary" order: only letters, digits and blanks (spaces and tabs) are 
significant in comparisons. 

-f Fold lowec case letters into upper case. 

-i Ignore characters outside the ASCJI range 040-0176 in nonnumeric com· -· -M Compare as months. The first three nonblank characters of the field are 
folded to upper case and compared so that "JAN"< "FEB" < ... < 
"DEC". Invalid fie1ds compare low to "JAN". The -M flag option 
implies the -b flag option (see below). 

-n An initial numeric string, consisting of optional blanks, optional minus 
sign, and zero or more digits with optional decimal point. is sorted by 
arithmetic value. The -o flag option implies the -b flag option (see 
below). Note that the -b ftag option is only effective when restricted son 
key specifications are in effect. 

-r Reverse the sense of comparisons. 

When ordering flag options appear before restricted sort key specifications, the 
requested ordering rules are applied globally to all sort keys. When attached to 
a specific sort key (described below), the specified ordering flag options over
ride all global otdering flag options for that key, 

The notation +posl -pos2 restricts a sort key to one beginning at posl and end
ing at pos2. The characlels at positions posl and pos2 are included in the sort 
key (provided that pos2 does not precede posl ). A missing -pos2 means the 
end of the line. 

Specifying posl and pos2 involves the notion of a field. a minimal sequence of 
characters followed by a field separator or a newUne. By default, the first blank 
(space CB' tab) of a sequence of blanks acts as the field separator. All blanks in a 
sequence of blanks are considered to be pan of the next field; for example, all 
blanks at the beginning of a line are considered to be pan of the first field. The 
treabnent of field separaton can be altered using the flag options: 

-b Ignore leading blanks when detennining the starting and ending positions 
of a restricted sort key. If the -b Oag option is specified before the first 
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-u 

+posl argument, it will be applied to all +posl arguments. Otherwise, 
the b flag may be attached independently to each +posl or -pos2 argu
ment (see below). 

Use x as the field separator character, x is not considered to be part of a 
field (although it may be included in a scrt key). Each occmrence of xis 
significant (e.g., ;a delimits an empty field). 

posl and pos2 each have the fonn m.n optionally followed by one oc more of 
the flags bd6nr. A starting positioo specified by +m.n is inleqreted to mean 
the n+lst character in the m+lst field. A missing .n means .0, indicating the 
first character of the m+lst field. Hthe b Bag is in effect n is counted from the 
first nonblank in the m+lst field; +m.Ob refers to the first nonblank character in 
the m+lst field. 

A last position specified by --m.n is interpreted to mean the nth character 
(including separatorS) after lhe last character of the m th field. A missing .n 
means .0, indicating the last chamcter of the mth field. If the b flag is in effect 
n is counted from the last leading blank in the m+lst field; -m.l b refers to the 
first nonblank in the m+lst field 

When thae are multiple sort keys, later keys are compared only after all earlier 
keys cmnpare equal. Lines that otherwise compare equal are on1eied with all 
byteS significant 

EXAMPLES 
sort the contents of infile with the second field as the sort key: 

sort + 1 -2 infile 

sort, in reverse order, the contents of infilel and in.jile2, placing the output in 
outfile and using the first character of the second field as the sort key: 

sort-r -o outfile +1.0 -1.2 infdel infile2 

sort, in reverse order, the contents of infilel and il!file2 using the first nonblank 
character of the second field as the sort key: 

sort -r +LOb -l.lb i'!/ilel injile2 

Print the password file (passwd(4)) sorted by the numeric user ID (the third 
colon-,.,.,.red fiold)' 

sort -t: +2n -3 /etc/passwd 

Print the lines of the already sorted file injile, suppressing all but the first 
occurrence of lines having the same third field (the flag options -um with just 
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one input file make the choice of a unique representative from a set of equal 
~ prediclable~ 

sort -urn. +2 -3 bifzlt 

FILES 

/bH>/sort 
/usr/tmp/stm??? 

SEE ALSO 
comm(l), jom(l), rev(!), sonmb(l),ISOtt(l), Bumq(l). 

DIAGNOSTICS 
Comments and exits with nonzero status for various trouble conditions (e.g., 
when input Jines are too long), and for disorder discovered under the --c: flag 
option. 

When the last line of an input file is missing a newline character, sort appends 
one, (Dlts a warning message, and continues. 
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NAME 
spell, hasbmake, spellin, hashcheck - find speUing errors 

SYNOPSIS 
spell I -" I I -b I I -x I I -1 1 I -t 1 I +loca1_file 1 I files 1 
/usr /llb/spell/bashmake 

/usr/lib/spell/spellin n 

/usr /llb/spell/basbcbeck spelling_ list 

DESCRIPTION 
Spell collects words from the named files and looks them up in a spelling 
list. Words that neither occur among nor are derivable (by applying certain 
inflections, prefixes, and/or suffixes) from words in the spelling list are 
printed on the standard output. If no files are named, words are collected 
from the standard input. 

Spell ignores most tro.ff(I), tbl(l), and eqn(l) constructions. 

Under the -l' option, all words not literally in the spelling Jist are printed, 
and plausible derivations from the words in the spelling list are indicated. 

Under the -b option, British spelling is checked. Besides preferring centre, 
colour, programme, speciality, travelled, etc., this option insists upon -ise in 
words like standardise, Fowler and the OED to the contrary notwithstanding. 

Under the -x option, every plausible stem is printed with = for each 
word. 

By default, spell (like deroff(I)) follows chains of included files (.so and 
.nx troff(l) requests), unless the names of such included files begin with 
/usr/llb. Under the -I option, spell will follow the chains of all included 
files. Under the -I option, spell will ignore all chains of included files. 

Under the + local_file option, words found in /ocal_fife are removed from 
spell's output. Local_jile is the name of a user-provided file that contains a 
sorted list of words, one per line. With this option, the user can specify a 
set of words that are correct speUings (in addition to spell's own spelling 
list) for each job. 

The spelling list is based on many sources, and while more haphazard than 
an ordinary dictionary, is also more effective with respect to proper names 
and popular technical words. Coverage of the specialized vocabularies of 
biology, medicine, and chemistry is light. 

Pertinent auxiliary files may be specified by name arguments, indicated 
below with their default settings (see FJLESJ. Copies of all output are ael::u
mulated in the history file. The stop list filters out misspellings (e.g., 
thier-thy-y+ier) that would otherwise pass. 

Three routines help maintain and check the hash lists used by spell: 

bashmake Reads a list of words from the standard input and writes the 
corresponding nine-digit bash code on the standard output. 

spellin n Reads n bash codes from the standard input and writes a 
compressed spelling list on the standard output. Information 
about the hash coding is printed on standard error. 

basbebeck Reads a compressed spelling_list and recreates the nine-digit 
hash codes for all the words in it; it writes these codes on the 
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standard output. 

EXAMPLE 

FILES 

speD filea ftleb ftlec > millteaks 

would put a list of the words from "ilea", "fileb" and "filec" that were not 
part of the on-line dictionary into file ~misteaks". 

The foUowing example creates the hashed spell list bUst and checks the 
result by comparing the two temporary files; tbey should be equal. 

cat goodwds 1/usr/lib/spell/hashmake I sort - u > tmpl 
cat tmpl 1/usr/lib/spell/spellin 'cat tmpl I we -1' > hlist 
cat hlillt l/usr/lib/spelUhashcheck > tmp2 
diff tmpl tmp2 
The on-line dictionary rejects technical terms and proper names it does not 
know and treats them as misspellings. 

D _SPELL-/ usr/lib/ spelUhlist[ab) 

S _ SPELL-/usr/lib/ spell/ hstop 
H SPELL-/ usr/lib/spell/spellhist 
I Usr/lib/ spelU spellprog 

hashed spelling lists, American & Brit
oh 
hashed stop list 
history file 
pr-ogram 

SEE ALSO 

BUGS 

derolf(l), eqn(l), sed(l), sort(l), tbl(l), tee(l), troffO). 

The spelling list's coverage ill uneven; new installations will probably wish 
to monitor the output for several months to gather local additions; typi
cally, these are kept in a separate local file tbat is added to the hashed 
spelling list via spemn. 
The British spelling feature was done by an American. 
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NAME 
spline - interpolate smooth curve 

SYNOPSIS 
splioe I options I 

DESCRIPTION 
Spline takes pairs of numbers from the standard input as abscissas and ordi
oates of a function. It produces a similar set, which is approximately 
equally spaced and includes the input set, on the standard output. The 
cubic spline output (R. W. Hamming, Numerical Methods for Scientists and 
Engineers, 2nd ed., pp. 349ft) has two continuous derivatives, and 
sufficiently many points to look smooth when plotted. 

The following options are recognized, each as a separate argument: 

-a Supply abscissas automatically (they are missing from the input); 
spacing is given by the next argument, or is assumed to be I if next 
argument is not a number. 

- k The constant k used in the boundary value computation: 
Yo - ky1, y,; = ky.""-1 
is set by the next argument (default k = 0). 

-n Space output points so that approximately n intervals occur between 
the lower and upper x limits (default n = 100). 

-p Make output periodic, i.e., match derivatives at ends. First and last 
input values should normally agree. 

-x Next I (or 2) arguments are lower (and upper) x limits. Normally, 
these limits are caJculated from the data. Automatic abscissas start at 
lower limit (default 0). 

EXAMPLE 
spline -n 10 > spline.out 
00 
12 
24 
39 

will create the file "spline.out" with the contents: 

3.000000 8.999999 
2.666667 7.096296 
2.333333 5.370370 
2.000000 4.000000 
1.666667 3.096296 
1.333333 2.503103 
1.000000 2.000000 
0.666667 1.407407 
0.333333 0.725926 
0.000000 0.000000 

DIAGNOSTICS 

BUGS 

When data is not strictly monotone in x, spline reproduces the input 
without interpolating extra points. 

A limit or 1,000 input points is enforced silently . 

. I . 
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NAME 
split - split a file into pieces 

SYNOPSIS 
split ( -n I (file (name II 

DESCRIPTION 
Split reads Ji/e and writes it in n -line pieces (default 1000 lines) onto a set 
of output files. The name of the first output file is name with aa appended, 
and so on lexicographically, up toll (a maximum of 676 files). Name can
not be longer than 12 characters. If no output name is given, x is default. 

If no input file is given, or if - is given in its stead, then the standard 
input file is used. 

EXAMPLE 
split -100 filea newfile 

would split "filea" into 100-line pieces and put them in "newfileaa", 
"newfileab", and so forth until the end of filea. 

SEE ALSO 
bfs(l), csplitO). 

- I -
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NAME 
ssp - make oulpUt single spaced 

SYNOPSIS 
ssp [ name ••. l 

DESCRIPI10N 
Ssp removes extra blank lines, compressing two or more blank Jines into one. It 
can be used directly, ex as a filter after nroff or olher text formatting operations. 

The - option removes all blank lines. 

BXAMPIJl 
nroff -ms filea fileb I ssp » filec 

would nroff the files with the -ms macro package, then single space the output 
and direct it to "filec''. 
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NAME 
strings - find the printable strings in an object, or other binary file 

SYNOPSIS 
strings ( - 1 [ -o 1 ( -number] file ... 

DESCRIPTION 
Strings looks for ascii strings in a binary file. A string is any sequence of 4 
or more printing characters ending with a newline or a null. Unless the -
l1ag is given, strings only looks in the initialized data space of object files. If 
the -o flag is given, then each string is preceded by its offset in the file (in 
octal). If the -number flag is given, then number is used as the minimum 
string length rather than 4. 

Strings is useful for identifying random object files and many other things. 

EXAMPLE 
strings obj I 

will locate the ASCII-character strings in the object file "objl". 

SEE ALSO 
od(l). 

BUGS 
The algorithm for identifying strings is extremely primitive. 
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NAME 
strip - strip symbol and line number information from an object file 

SYNOPSIS 
strip [-1] [-xl [-rl [-sl [-VI filename{s) 

DESCRIPTION 

PILES 

The strip command strips the symbol table and line numb information 
from object files, including archives. When strip has been erformed, no 
symbolic debugging access is available for that file; therefo , this command 
is normaUy run only on production modules that have en debugged and 
tested. 
The amount of information stripped from the sym 
trolled by using the following options: 

-1 Strip line number information only; do t strip any symbol table 
information. 

-x Do not strip static or external symbol· ormation. 

-r Reset the relocation indexes into th ymbol table. 

-s Reset the line number indexes nto the symbol table (do not 
remove). Reset the relocation i exes into the symbol table. 

- V Print the version of the strip mmand executing on the standard 
error output. 

If there are any relocation entries n the object file and any symbol table 
information is to be stripped, stf complains and terminates without strip
ping filename unless the - r flag used. 

If the strip command is execu on a common archive file (see ar(4)) the 
archive symbol table is re oved. The archive symbol table must be 
restored by executing the r(l) command with the s option before the 
archive can be link edited y the /d(l) command. Strip(!) instructs the user 
with appropriate warning essages when this situation arises. 

The purpose of this co mand is to reduce the file storage overhead taken 
by the object file. 

/usr/tmp/str????? 

SEE ALSO 
as(l), cc(l), ld( , ar(4), a.out(4). 

DIAGNOSTICS 
strip: name: cannot open name cannot be read. 
slrlp: name bad ma1lc name is not iu'l object file. 
strip: nam : relocation entries present; cannot strip 

name contains relocation entries and the 
- r flag was not used; therefore, the sym
bol table information cannot be stripped. 

- I -
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NAME 
llrlp - slrip symbol and line number information from an object file 

SYNOPSIS 
,...., [-1] [-rl [-s] 1-Vl 1-•1 fil<• 

DESC1UP110N 

STRIP{l) 

The strip command sttips tbe symbol table and line number information from 
object- incl-...,-.. When strip bas beoo .,..-.no symboUc 
debugging access is available for that :file; theref'ole, this command is nonnally 
run only on production modules d18l have been debugged and tested. 

'The amount of information stripped fiom. the symbol table can be controUcd by 
"'"" ... fol1owU>g ftag aptioas: 
-1 Strip line number information only; do not strip any symbol table informa-

li<m. 
-x Do not strip static or extemal symbol informatkm. 
-r Reset the relocadoo indexes into the symbol cable. 

-s Reset the line lliDIIber indexes into the symbol table (do not remove). 
Reset the relocatioa indexes into the symbollable. 

- V Print the version of cho strip command executing on the standard enor au-
If dtere are any relocation entries in the object file and any symbol table infor
mation is to be stripped, sbip complains and terminates without stripping 
filDIIIIM unless die -r ftag is used. 

If lhe strip command is executed on a common archive file (see ar(4)) the 
archive symbol table is removed. The-an:hive symbol table must be reston:d by 
executing the ar(l) commmd with the 1 flag aptian before the archive can be 
link edited by the ld(l) command. strlp(l) instructs the 111er with appropriate 
warning messages when Ibis situation arises. 

The purpose of this command is to reduce the file storage overhead taken by the 
object file. 

F1LES 
lbiDI-
/ ... /tmp/str'/???1? 

SEE AUKJ 
as(l), ec(l), ld(l), sdb(l), ar(4). LOUt(4). 
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DIAGNomcs 
strip: IIIIIM: CIUIDOI: opeD 

IKDfW cannot be read. 
strip: NIIIV: bad m•Jk 

IIIDrW is DOt an object file. 
s&rip; IIQIIII; relocation eatrla preseat; CIIUIOt ltrlp 

STRIP( I) 

lllllrW CODtlins re1ocadon entries and lhe -r Baa was not used; therefore, 
the symbol table Jnfomwion caDDOt be stripped. 
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NAME 
strip5.0 - remove symbols and relocation bits 

SYNOPSIS 
sirip5.0 name ... 

DESCRIPTION 

STRIPS.O (I) 

Strip5.0 removes the symbol table and relocation bits ordinarily attached to 
the output of the assembler and link editor. This is useful to save space 
after a program has been debugged. 

The effect of strip5.0 is the same as use of the -s option of ld. 

If name is an archive file, strip5.0 will remove the local symbols from any 
a.out5.0 format files it finds in the archive. Certain libraries, such as those 
residing in /lib, have no need for local symbols. By deleting them, the size 
of the archive is decreased and link editing performance is increased. 

EXAMPLE 
strip5.0 a.out5.0 

removes the symbol table and relocation bits from a.outS.O. 

FILES 
/tmp/stm• 

SEE ALSO 
ldS.O(l). 

temporary file 

- I -
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NAME 
stty- set the options for a terminal 

SYNOPSIS 
stty [-n] [filename] [-a] (-g] [options] 

DESCRIPTION 
Stty sets certain terminal I/O options for the device that is the current standard 
inpuL Without arguments, it repom the settings of certain options. 

With the -n filename option. stry will open the file specified by filenarru! with 
the option 0 _NO DELAY (this means that it will open modem-controlled lines 
immediately instead of waiting for a carrier) and uses it as standard input. 

With the -a option. it reports all of the option settings. 

With the -a option, it reports current settings in a form that can be used as an 
argument to another stty command. 

Detailed information about the modes listed in the fust five groups below may 
be found in termio(7) in the Administrator Manual, Optioos in the last group 
are implemented using options in the previous groups. Note that many combi
nations of options make no sense, but no sanity checking is performed. The 
options are selected from the following: 

Control Modes 
parenb (-parenb) enable (disable) parity generation and detection. 
parodd (-parodd) select odd (even) parity. 
cs5 cs6 cs7 cs8 select character size (see termio(7)). 
0 hang up phone line immediately. 
50 75 110 134 150 200 300 600 1200 1800 2400 4800 9600 ext& extb 

bupcl (-bupcl) 

hup(-hup) 
cstopb (-cstopb) 
cread (-cread) 
-al(-doad) 
loblk (-loblk) 

Page I 

Set tennina1 baud rate to the number given, if possible. 
(All speeds are not supported by all hardware inter
faces.) 19200 is equivalent to exta. 38400 is 
equivalent to extb. 
hang up (do not hang up) DATA-PHONE connection on 
last close. 
same as bupcl (-hupcl). 
use two (one) stop bits per character. 
enable (disable) the receiver-. 
assume a line without (with) modem control. 
block (do not block) output from a non-current layer. 

SepiOI!lber 24, 1987 



', __ 

STTY(l) 

Input Modes 
ignbrk (-ignbrk) 
brkint (-brkibt) 
igopar (-ignpar) 
parmrk (-parmrk) 
inpck (-inpck) 

""'• ( -ktrlp) 
iDler (-inler) 
lpcr(-lgncr) 
icrnl ( -icrnl) 
iuck (-iudc) 

ixon (-ixon) 

ixany (-ixany) 
lxolf (-boll) 

Output Modes 
opost (-opost) 

oleuc (--okuc) 

ODkr (-onkr) 
oernl ( -ocrnl) 
ooocr (-onocr) 
onlret (--oolret) 

ofiD (-ofill) 
ordet (-oldel) 
crO crt cr2 er3 

niO nil 
tabO tabltabltab3 
bsObsl 
nom 
..Ovtl 

Local Modes 

September 24, 1987 
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ignore (do not ignore) break on input. 
signal (do not signal) INfR on break. 
ignore (do not ignore) parity errors. 
mark (do not mark) parity errors (see tennio{7)). 
enable (disable) input parity checking. 
strip (do not strip) input characters to seven bits. 
map (do not map) NL to CR on input. 
ignore (do not ignore) CR on input. 
map (do not map) CR to NL on input 
map (do not map) upper-case alphabetics to lower case 
on input. 
enable (disable) START/STOP output control Output 
is stopped by sending an ASCII DC3 and started by 
sending an ASCH DCI. 
allow any character (only DCl) to restan output. 
request that the system send (not send) STARTJSTOP 
characters when the input queue is neady empty/full. 

post-process output (do not post-process output; ignore 
all other output modes). 
map (do not map) lower-case alphabetic& to uppec case 
ODOU!pUt. 

map (do not map) NL to CR-NL on output. 
map (do not map) CR. to NL on output. 
do not (do) outputCRs at column zero. 
on the terminal NL performs (does not perfonn) the CR 
function. 
use fill characters (use timing) for delays. 
ft11 characters are DELs (NUU). 
sek:ct style of delay for clllriage returns (see ter
mio(J)). 
select style of delay for line-feeds (see tennio(1)). 
select style of delay for horizontal tabs (see termio(1)). 
select style of delay for bacl:spaces (see termio(1)). 
select style of delay for form-feeds (see termio(1)). 
select style of delay for vertical tabs (see tennio(7)) . 
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lsi& (-isig) 

iamon (--icanoo) 

xcase (-xcase) 

echo (-echo) 
echoe (-echoe) 

echok (--ecltok) 
Ukc (-like) 
edtonl (--echonl) 
noflsh (-noflsh) 
stwrap ( -stwrap) 

stnush ( --stnush) 

stappl ( -stappl) 

Control Assignments 
control-character c 

Uno I 
Combination Modes 

STIY(I) 

enable (disable) the checking of characters against the 
special control characters INTR. QUIT, and SWTCH. 
enable (disable) canonical input (ERASE and KilL pro
cessing). 
canonical (unprocessed) upper/lower-case presenta~ 

tion. 
echo back (do not echo back) every character typed. 
echo (do not echo) ERASE character as a backspace
space-backspace string. Note: this mode will erase the 
ERASEed character on many CRT terminals; however, 
it does not keep track of column position and, as a 
result. may be confusing on escaped characters, tabs, 
and backspaces. 
echo (do not echo) NLafter KilL character. 
the same as echok (-echok); obsolete. 
echo (do not echo) NL. 
disable (enable) flush after INTR, QUIT, or SWI'CH. 
disable (enable) truncation of lines longer than 79 
ctwacters on a synchronous line. 
enable (disable) flush on a synchronous line after every 
write(3). 
use application mode (use line mode) on a synchro
nous line. 

set control-character to c, where control-character is 
erase, kiD, intr, quit, swtcb, eof, eol, ctab, min. or 
time (ctab is used with -stappl, (min and time are 
used with -icanon; see termio (7)). If c is preceded by 
an (escaped from the shell) caret n. then the value 
used is the COITeSponding CTRL character (e.g., ""d" 
is a CTRL4); ""?" is interpreted as DEL and""-" is 
interpreted • undefined. 
set line discipline to i (0 < i < 127 ). 

evenp 01' parity enable parenb and cs7. 
oddp enable parenb, ct/1, and parodd 
-parity, -evenp, or -oddp 

disable parenb, and set cs8. 
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raw (-raw or cooked) 

D1 (-Dl) 

lease (-lease) 
LCASE (-LCASE) 
tabs (-tabs or tab3) .. 
sane 
term 

SEE ALSO 

SITY(l) 

enable (disable) raw input and output (no ERASE, 
KilL, INTR. QUIT, SWTCH. EOT, or output post pro
cessing). 
unset (set) krnl. onlcr. In addition --nl unsets inlcr, 
lpcr, ocrnt. and onlret. 
set (W'Iset) :xcase, iuclc, and olcnc. 
same as lease (-lease). 
preserve (expand to spaces) tabs when printing. 
reset ERASE and KILL characters back to nonnal # and 
@. 
resets all modes to some reasonable values. 
set all modes suitable fca' the tenninaJ. type term, where 
term. is one of tty33, tty37, vtOS, tn300, ti700, or tek. 

tabs(l), ioct1(2), tennio(7). 

September 24, 1987 Page4 



SU (I} SU (I} 

NAME 
su - become super-user or another user 

SYNOPSIS 
su[-J[namelarg ... JJ 

DBSCRJPTION 
Su allows one to become another user without louing off. The default 
user name is root (i.e., super-user). 

To use su, the appropriate password must be supplied (unless one is 
already root). If the password is correct, su will execute a new shell with 
the real and eft'ective user lD set to that of the specified user. The new 
shell will be the optional program named in the shell field of the specified 
user's PBliSword file entry (see passwd(4)), or /bln/sh if none is specified 
<see sh(l)). To restore normal user ID privileges, type an EOF (cntri.JJ to 
the new shell. 
Any additional arguments given on the command line are passed to pro
gram invoked as the shell. When using programs like sh(l), an arg of the 
form -c string executes string via the shell and an arg of -r will give the 
user a restricted shell. 
The following statements are true only if the optional program named in 
the shell field of the specified user's password file entry is like sh(l), If the 
first argument to su is a -, the environment will be changed to what would 
be expected if the user actually logged in as the specified user. This is done 
by invoking the program used as the shell with an argO value whose first 
character is -, thus causing first the system's profile (/etc/proftle) and 
then the specified user's profile (.proftle in the new HOME directory) to be 
executed. Otherwise, the environment is passed aloq with the possible 
exception of SPATH, which is set to /bln:/etc:/usr/bin for root. Note that 
if the optional program used as the shell is /bin/sh, the user's .pro8le can 
check argO for -sh or -sa to determine if it was invoked by /ogin(l) or 
su(l), respectively. If the user's program is other than /bin/sh, then 
.profile is invoked with an argO of- program by both login(l) and suO). 

All attempts to become another user using su are logged in the log file 
/usr/adm/suloa. 

EXAMPLE 
su unisoft 

would cause the system to prompt for UniSoft's password; if the password 
is typed in correctly, UniSoft's identity is substituted for yours, so far as 
the system is concerned. 

To become user bin while retaining your previously exported environment, 
execute: 

su bin 

To become user bla but change the environment to what would be 
expected if bin had originally logged in, execute: 

su- bin 

To execute command with the temporary environment and permission of 

- 1 -



SU (I) 

fiLES 

user bin, type: 

su - bin -c "command argi' 

I etc/ passwd 
I etc/ profile 
SHOME.profile 
/usr/adm/sulog 

system's password file 
system's profile 
user's profile 
log file 

SEE ALSO 
cnv(l), loginO), sh(l), passwd(4), profilc(4), environ(S) . 

. 2. 
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NAME 
sum - print checksum and block count of a file 

SYNOPSIS 
sum I -r I file 

DESCRIPTION 
Sum calculates and prints a 16-bit checksum for the named file, and also 
prints the number of blocks in the file. It is typically used to look for bad 
spots, or to validate a file communicated over some transmission line. The 
option -r causes an alternate algorithm to be used in computing the check· 
sum. 

EXAMPLE 
sum fl.lca 

produces the checksum and the block count of "filea•. 

SEE ALSO 
wc("l). 

DIAGNOSTICS 
"Read error" is indistinguishable from end of file on most devices; check 
the block count. 

- I -
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NAME 
sum7 - sum and count blocks in a file 

SYNOPSIS 
sum7 file 

DESCRIPTION 

SUM7(1) 

Suml calculates and prints a 16-bit checksum for the named file, and also 
prints the number of blocks in the file, to the nearest whole block. It is 
typically used to look for bad spots, or to validate a file communicated over 
some transmission line. 

EXAMPLE 
sum7 sum7.l 

produces the checksum and the block count of this manual section, namely: 

21009 I 

SEE ALSO 
we(!). 

- I -
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NAME 
sumdir - sum and count characters in the files in the given directories 

SYNOPSIS 
sumdir [directories] 

DESCRIPTION 
Sumdir calculates and prints a 16-bit checksum for the named file, and also 
prints the number of characters in the file. It is typically used to look for 
bad spots on the file system, or to validate a file transmitted over some 
transmission line. The output from this program differs from the output 
from the sum (I) program in that sumdir prints the number of characters 
rather than the number of blocks in the file. 
Sumdir provides a recursive checksum of all files in the specified directory. 

EXAMPLE 
sumdir man I 

produces the checksum and the character count of the files in the directory 
manl. 

SEE ALSO 
sum (I). 

- I -
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NAME 
sync - update the super block 

SYNOPSIS 
sync 

DESCRIPTION 

SYNC(l) 

Sync executes the sync system primitive. If the system is to be stopped, 
sync must be called to insure file system integrity. It will flush all previ
ously unwritten system buffers out to disk, thus assuring that all file 
modifications up to that point will be saved. See sync(2) for details. 

EXAMPLE 
sync 

should be typed to flush all internal disk buffers, before bringing down the 
system. 

SEE ALSO 
sync(2). 

• 1 • 



TABS (I) TABS (I) 

NAME 
tabs - set tabs on a terminal 

SYNOPSIS 
tabs ( tabspct 1 ( +mn 1 ( -Ttype 1 

DESCRIPTION 
Tabs sets the tab stops on the user's terminal according to the tab 
specification tobspec, after clearing any previous settings. The user must 
have remotely-settable hardware tabs. 

Users of GE TermiNet terminals should be aware that they behave in a 
different way than most other terminals for some tab settinp. The first 
number in a list of tab settings becomes the /tift margin on a TermiNet ter
minal. Thus, any list of tab numbers whose first element is other than I 
causes a margin to be left on a TermiNet, but not on other terminals. A 
tab list bq;inning with I causes the same eft"ect regardless of terminal type. 
It is possible to set a left margin on some other terminaJs, aJthough in a 
different way (see below). 

Four types of tab specification are accepted for tabspec: "canned•, repetitive, 
arbitrary, and file. If no tabspec is given, the default value is -8, i.e., 
UNIX "standard" tabs. The lowest column number is I. Note that for tabs, 
column 1 always refers to the left-most column on a terminal, even one 
whose column markers begin at 0, e.g., the DASl 300, DASI 300s, and DASI 
450. 

-code Gives the name of one of a set of •canned" tabs. The lepl codes 
and their meanings are as foUows: 

-· 1,10,16,36,72 
Assembler, IBM S/370, first format 

-.z 1,10,16,40,72 
Assembler, IBM S/370, second format 

-e 1,8,12,16,20,55 
COBOL, normal format 

-cl 1,6,10,14,49 
COBOL, compact format (columns 1-6 omitted). Using this code, 
the first typed character corresponds to card column 7, one space 
gets you to column 8, and a tab reaches column 12. Files using 
this tab setup should include a format specification as follows: 

<:t-el m6 s66 d:> 
-el 1,6,10,14, 18,22,26,30,34,38,42,46,50,54,58,62,67 

COBOL compact format (columns 1-6 omitted), with more tabs 
than -cl. This is the recommended format for COBOL. The 
appropriate format specification is: 

<:t-el m6 s66 d:> 
-f 1,7,11,15,19,23 

FORTRAN 
-p I ,5,9,13,17 ,21 ,25,29,33,37 ,41 ,45,49,53,57 ,61 

PUI 
-s 1,10,55 

SNOBOL 
-u 1,12,20,44 

UNIVAC 1100 Assembler 

In addition to these •canned" formats, three other types exist: 
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-n A repetitive specification requests tabs at columns l+n, 1+2•n, 
etc. Note that such a setting leaves a left margin of n columns on 
TermiNet terminals only. Of particular importance is the value 
-8: this represents the UNIX "standard" tab setting, and is the 
most likely tab setting to be found at a terminal. It is required for 
use with the nro.ff- b option for high-speed output. Another spe
cial case is the value -0, implying no tabs at all 

nl,n2, ... The arbitrary format permits the user to type any chosen set of 
numbers, separated by commas, in ascending order. Up to 40 
numbers are aUowed. If any number (except the first one) is pre". 
ceded by a plus sign, it is taken as an increment to be added to 
the previous value. Thus, the tab lists 1,10,20,30 and 
I ,10, + 10, + 10 are considered identical. 

- -file If the name of a file is given, tabs reads the first line of the file, 
searching for a format specification. If it finds one there, it sets 
the tab stops according to it, otherwise it sets them as -B. This 
type of specification may be used to make sure that a tabbed file is 
printed with correct tab settings, and would be used with the pr(l) 
command: 

tabs -- file; pr file 

Any of the following may be used also; if a siven flag occurs more than 
once, the last value given takes eJfect: 

-Ttype Tabs usually needs to know the type of terminal in order to set 
tabs and always needs to know the type to set margins. Type is a 
name listed in term(S). If no -T flag is supplied, tabs searches 
for the $TERM value in the en~ironment (see environ (5)). If no 
type can be found, tabs tries a sequence that will work for many 
terminals. 

+mn The margin argument may be used for some terminals. It causes 
all tabs to be moved over n columns by making column n + 1 the 
left margin. If +m is given without a value of n, the value 
assumed is 10. For a TermiNet, the first value in the tab list 
should be I, or the margin wiU move even further to the right. 
The normal (left-most) margin on most terminals is obtained by 
+mO. The margin for most terminals is reset only when the +m 
flag is given explicitly. 

Tab and margin setting is performed via the standard output. 

EXAMPLE 
tabs -c 

will send commands to the terminal to remotely set the tabs for COBOL for· 
mat. 

tabs 6,12,18 

will set tabs in columns 6, 12 and 18. 

tabs -10 
will set tabs in columns II, 21, 31, 41, 51, 61, and 71. 

DIAGNOSTICS 
illegal tabs 
illegal increment 

when arbitrary tabs are ordered incorrectly. 
when a zero or missing increment is found in an arbi· 
trary specification. 

- 2 -
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unknown tab code 
can't open 
file indirection 

when a "canned" code cannot be found. 
if-- file option used, and file can't be opened. 
if - -fife option used and the specification in that file 
points to yet another file. Indirection of this form is 
not permitted. 

SEE ALSO 

BUGS 

molf(I), pr(l), environ(S), term(S), tset(l). 

There is no consistency among different terminals regarding ways or clear
in& tabs and setting the left margin. 
It is generally impossible to usefully change the left mars:in without also 
setting tabs. 
Tabs clears only 20 tabs (on terminals requiring a Ions sequence), but is 
willing to set 64. 

- 3 -
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NAME 
tail- deliver the last pan of a file 

SYNOPSIS 
tall [ ±[number] [I be: [ t] ] ] [ file ] 

DESCRIPTION 
Tail copies the named file to the standard ou1p11t beginning at a designated 
place. If no file is named, the standard input is used. 

Copying begins at distance +number from the beginning, or -number from the 
end of the input (if number is null, the value 10 is assumed). Number is 
counted in units of lines, blocks, oc characters, accooling to the appended 
option I. b, or c. When no units are specified, counting is by lines. 

With the -f ("follow") opcion, if the input file is not a pipe, the program will 
not terminate after the line of the input file has been copied. but will enter an 
endless loop, wherein it sleeps for a second and then attemptS 10 read and copy 
further records from the input file. Thus it may be used to monitor the growth 
of a file tbat is being written by some Olher process. 

EXAMPLI! 
I~ tail -f fred 

will print the last ten lines of the file "fred", followed by any lines that are 
appended to "fred" between the time tail is initiated and killed. 

tail -15cf fred 

will print the last 15 characters of the file ''fred", followed by any lines that are 
appended to ''fred'' between the time tail is initiated and killed. 

SBB ALSO 
ca«I), head(!), more(!), pg(l). 

BUGS 
Tails relative to the end of the file are treasured up in a buffer, and thus are lim
ited in length. Various kinds of anomalous behavior may happen with character 
special files. 

Page 1 September 27, 1987 
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NAME 
take - takes a file from a remote machine 

SYNOPSIS 
take [ -p port] [ -sSPEED I [ -i [ ID I I [romfile [ tojile] 
take [ -p port I [ -sSPEED I -c command ( args I ... 

DESCRIPTION 
Take is part of system of programs useful for transferring files between 
UNIX systems. It is the "downloader" designed to transmit files from a 
remote machine to a local machine. For a brief discussion of the take/put 
system and installation instructions, see TAKE/PUT in the Administrator 
Guide. 

Take transfers a file, directory, or output from a command given at a 
remote machine. The default port is /dev/tly(t; the -p option can be used 
to specify an alternate port. The default speed is determined by the system; 
the -s option can be used to specify a specific speed. The -i I ID 1 option 
remaps pathnames on the remote machine. The ID (if present) is passed to 
the remote machine where it is used to locate a line containilli pathname 
prefixes (usina; the /etc/takellst file discussed below). If no ID is given 
after the -i flag, then the default system lD is read from the /etc/sys_id 
file (If it exists); otherwise take7 will use the account name of the invoker 
Ci.e., the person who losged in to the port used) to determine which line of 
/etc/takelist to apply. See the overview document for details of the map
ping. 

The -c option is useful for executing an arbitrary command on the remote 
machine. AU arguments foUowing the -c flag are collected, transmitted to 
the remote machine and executed as a single command. The standard out
put and standard error from this command are returned as the standard 
output and standard error of take. 

In order to perform its function, take(IC) interfaces with the program 
/ur/•in/take7 on the remote machine. 

EXAMPLE 

FILES 

take /a/b/c 

takes the contents of the directory (or .file) "/a/b/c" on the remote machine 
and copies them into a similarly named directory (or file) on the local 
machine; if "/a!b/c" did not previously exist on the local machine, it is 
created; otherwise it is overwritten. 

take file.c /x/y/z/filename 

takes the contents of "file.c" from the remote machine and copies them into 
"/x/y/z/filename" on the local machine. Note that if "filename" exists on 
the local machine, its contents are overwritten. 

fromfile The remote file name. When using the -1 option, this file 
should usually be specified as a pathname starting at the root of 
the local machine. 

tofile The local file name; if roji/e is nuU, tofi/e is defaulted to j;omjile. 
If tofi/e is a directory, then to/ile has the last segment of the 
fromfile path appended to it . 

. I . 
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SEE ALSO 
cuOC), put(IC) 
TAKE/PUT in the Administratot Guide. 

- 2 -
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NAME 
talk - talk to another user 

SYNOPSIS 
talk person lttynamel 

DESCRIPTION 

FILES 

Talk is a visual communication program which copies lines from your ter
minal to that of another user. 
If you wish to talk to someone on you own machine, then pnson is just the 
person's login name. If you wish to talk to a user on another host, then 
Jlt'r~on is of the form : 

hoSf.'Jiser or 
lws1.11sn or 
l1ost:user or 
usa@ host 

If you want to talk to a user who is logged in more than once, the uyname 
argument may be used to indicate the appropriate terminal name. 

When first called, it sends the message 

Message from TalkDaemon@his_machine ... 
talk: connection requested by your name@ your machine. 
talk: respond with: talk your_name@your_machine 

to the user you wish to talk to. At this point, the recipient of the message 
should reply by typing 

talk your_name@your_machine 

It doesn't matter from which machine the recipient replies, as long as his 
login-name is the same. Once communication is established, the two par
ties may type simultaneously, with their output appearing in separate win
dows. Typing control L will cause the screen to be reprinted, while your 
erase, and kill characters will work in talk as normal. To exit, just type 
your interrupt character; wlk then moves the cursor to the bottom of the 
screen and restores the terminal. 
Permission to talk may be denied or granted by use of the mes~ command. 
AI the outset talking is allowed. Certain commands, in particular nro.!rand 
pr(I) disallow messages in order to prevent messy output. 

/etc/hosts 
/etc/utmp 

to find the recipient's machine 
to find the recipient's tty 

SEE ALSO 
mesg(l), who(!), mail(l), write(l) 
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NAME 
tar - tape file archiver 

SYNOPSIS 
t.r (key] (files] 

DESCRIPTION 

Page 1 

Tar saves and restores files on magnetic tape. Its actions are controlled by 
the kt:r argument. The ke.Y is a string of characters containing at most one 
function letter and possibly one or more function modifiers. Other argu
ments to the command are ./lit's (or directory names) specifying which files 
are to be dumped or restored. In all cases, appearimce of a directory name 
refers to the files and (recursively) subdirectories of that directory. 

The function portion of the key is specified by one of the following letters: 

' 

' 

u 

' 

The named Jiles are written on the end of the tape. This may not 
work on all media. It requires the ability to "seek." The c func
tion implies this function. 
The named .Iiles are extracted from the tape. If a named file 
matches a directory whose contents had been written onto the 
tape, this directory is (recursively) extracted. If a named file on 
tape does not exist on the system, the file is created with the same 
mode as the one on tape except that the set-user-ID and set
group-ID bits are not set unless you are super-user. If the files 
exist, their modes are not changed except for the bits described 
above. The owner, group, and modification time are restored (if 
possible). If no Jiles argument is given, the entire content of the 
tape is extracted. Note that if several files with the same name are 
on the tape, the last one overwrites all earlier ones. 
The names of all the files on the tape are listed. 
The named .files are added to the tape if they are not already there, 
or have been modified since last written on that tape. 
Create a new tape; writing begins at the beginning of the tape, 
instead of after the last file. This command implies the r function. 

The following characters may be used in addition to the letter that selects 
the desired function: 

#• 

' 

• 

f 

Where# is a tape drive number (0, .•. ,7), and sis the density (I 
-low (800 bpi), m- medium 0600 bpi), or h- high (6250 bpi)). 
This modifier selects the drive on which the tape is mounted. The 
default is Om. 
Normally, tar does its work silently. The v (verbose) option 
causes it to type the name of each file it treats, preceded by the 
function Jetter. With the I function, v gives more information 
about the tape entries than just the name. 
Causes tar to print the action to be taken, followed by the name of 
the file, and then wait for the user's confirmation. If a word 
beginning with y is given, the action is performed. Any other 
input means "no". 
causes tar to use the next argument as the name of the archive 
instead of /dev/mt/?'!. If the name of the file is-, tar writes to 
the standard output or reads from the standard input, whichever is 
appropriate. Thus, wr can be used as the head or tail of a 
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pipeline. Tar can also be used to move hierarchies with the com
mand: 

cd fromdir: tar cf - . I (cd todir; tar xf -) 
b Causes 1ar to use the next argument as the blocking factor for 

tape records. The default is I, the maximum is 20. This option 
should only be used with raw magnetic tape archives (see f 
above). The block size is determined automatically when reading 
tapes (key letters x and t). 
Tells lar to complain if it cannot resolve all of the links to the files 
being dumped. If I is not specified, no error messages are printed. 

m tells tar not to restore the modification times. The modification 
time of the file will be the time of extraction. 

o Causes extracted files to take on the user and group identifier of 
the user running the program rather than those on the tape. 

This version of 1ar is capable of writios more than one tape or disk. The 
user will be prompted to change media when necessary. The next two 
options are used for tapes; the last is for disks. 
d causes tar to use the next argument as the tape's density. The 

default density is 1600BPI. 
s causes 1ar to use the next argument as the tape's length in feet. 

The default length is 2300 feet. 
8 causes tar to use the next argument as the number of 512-byte 

blocks in the disk. 

The tar header format is as follows: 

#define TBLOCK 512 
# define NBLOCK 40 
# define NAMSIZ 100 
union hblock I 

char dummy(TBLOCK); 
struct header { 

) dbuf; 

char name[NAMESIZ]; 
char modelS]; 
char uid(8]; 
char gidl81; 
char sizeU2); 
char mtime(12]; 
char chksuml8l; 
char linkflag; 
char linkname(NAMESIZ]; 

) dblock, tbuf[NBLOCK]; 

EXAMPLE 

FILES 

cd fromdir; tar cf - . I (cd todir; tar xf -) 

will copy directories from one directory tree to another. 

/dev/rmt? 
/dev/mtf• 
/tmp/tar• 
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/bin/mkdir 
/bin/pwd 

build directories during recovery 
get working directory name 

DIAGNOSTICS 

BUGS 

Page 3 

Complaints about bad key characters and tape read/write errors. 
Complaints if enough memory is not available to hold the link tables. 

There is no way to ask for the ll·lh occurrence of a file. 
Tape errors are handled ungracefully. 
The u option can be slow. 
The b option should not be used with archives that are going to be updated. 
The current magnetic tape driver cannot backspace raw magnetic tape. If 
the archive is on a disk file, the b option should not be used at all, because 
updating an archive stored on disk can destroy it. 
The current limit on file-name length is 100 characters. 
Empty directories are skipped when creating a tar archive. 
Note that tar cOm is not the same as tar cmO. 
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NAME 
tbl - format tables for nroff or troff 

SYNOPSIS 
lbl I -TX 1 I files 1 

DESCRIPTION 
Tbl is a preprocessor that formats tables for nroff or troff. The input files 
are copied to the standard output, except for lines between .TS and .TE 
command lines, which are assumed to describe tables and are re-formatted 
by tbl. (The .TS and ,TE command lines are not altered by rb{) • 

. TS is followed by global options. The available global options are: 

center center the table (default is left-adjust); 
exPflnd make lhe table as wide as lhe current line lenrth; 
box enclose the table in a box; 
doublebex enclose the table in a double box; 
allbox enclose each item of the table in a box; 
tab (x) use the character x instead of a tab to separate items in a 

line of input data. 

The global options, if any, are terminated with a semi-colon {; ). 

Next come lines describing the format of each line of the table. Each such 
format line describes one line of the actual table, except that the last format 
line (which must end with a period) describes all remaining lines of the 
table. Each column of each line of the table is described by a single key
letter, optionally followed by specifiers that determine the font and point 
size of the corresponding item, that indicate where vertical bars are to 
appear between columns, that determine column width, inter-column spac
ing, etc. The available key-letters are: 

c center item within the column; 
r right-adjust item within lhe column; 
I left-adjust item within the column; 
n numerically adjust item in the column: units positions of numbers 

are aligned vertically; 
s span previous item on the left into this column; 
a center longest line in this column and then left-adjust all other 

lines in this column with respect to that centered line; 
span down previous entry in this column; 
replace this entry with a horizontal line; 
replace this entry with a double horizontal line. 

The characters B and I stand for the bold and italic fonts, respectively; the 
character I indicates a vertical line between columns. 

The format lines are followed by lines containing the actual data for the 
table, followed finally by . TE. Within such data lines, data items are nor
mally separated by tab characters. 

If a data line consists of only or-. a single or double line, respectively, 
is drawn across the table at thai point; if a single item in a data line consists 
of only _ or =, then that item is replaced by a single or double line. 

Full details of all these and other features of tbl are given in the reference 
manual cited below. 

- I -
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The - TX option forces tbl to use only full vertical line motions, making the 
output more suitable for devices that cannot generate partial vertical line 
motions (e.g., line printers). 

If no file names are given as arguments (or if - is specified as the last 
argument), tbl reads the standard input, so it may be used as a filter. 
When it is used with eqn(l) or neqn, tbl should come first to minimize the 
volume of data passed through pipes. 

EXAMPLE 
In the following input, 'I represents a tab (which should be typed as a 
genuine tab): 

yields: 

.TS 
center box 

"'" ell cis 
~ I c c 
II n n . 
Household Population 

Town 'I Households 
'I Number 'I Size 

Bedminster 'I 789 'I 3.26 
Bernards Twp. 'I 3087 '13. 74 
Bernardsville "I 2018 "I 3.30 
Bound Brook 'I 3425 'I 3.04 
Bridgewater 'I 7897"1 3.81 
Far Hi!Js"I240'I3.19 
.TE 

Household Population 

Town 
Households 

Number Size 
~~mmster 
Bernards Twp. 3~:~ ~ ;: 
Bernardsville 2018 3.30 
Bound Brook 3425 3.04 
Bridgewater 7897 3.81 
Far Hills 240 3.19 

SEE ALSO 

BUGS 

cw(l), eqn{l), mm(l), mmt(l), nroff(l), troff(l), mm(S), mv(S) 
TBL in the Document Processing Guide. 

See BUGS under nro}fli). 
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NAME 
tc - phototypesetter simulator 

SYNOPSIS 
tc I -t I I -sn I I -pi 1 I file I 

DESCRIPTION 
Tc interprets its input (standard input default) as device codes for a Wang 
Laboratories, Inc. C/AfT phototypesetter. The standard output of tc is 
intended for a Tektronix 4014 terminal with ASCII and APL character sets. 
The sixteen typesetter sizes are mapped into the 4014's four sizes; the 
entire TROFF character set is drawn using the 4014's character generator, 
with overstruck combinations where necessary. Typical usage is: 

troff - t files I tc 

At the end of each page, tc waits for a new-line (empty line) from the key
board before continuing on to the next page. In this wait state, the com
mand e will suppreu the screen erase before the next page; s n will cause 
the next n pages to be skipped; and lcmd will send cmd to the shell. 

The command line options are: 

-I Don't wait between pages (for directing output into a file). 

-sn Skip the first n pages. 

-p/ Set page length to I; I may include the scale factors p (points), i 
(inches), e (centimeters), and P (picas); default is picas. 

SEE ALSO 
4014(1), sh(l), tplot(IG), troffO). 

BUGS 
Font distinctions arc lost. 

- I -
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NAME 
tee - pipe filling 

SYNOPSIS 
lee [ -1 I I -a 1 [ file 1 

DESCRIPTION 
Tee transcribes the standard input to the standard output and makes copies 
in the files. The -i option ignores interrupts; the -a option causes the 
output to be appended to the Jiles rather than overwriting them. 

EXAMPLE 
make I tee x 

will cause the output of the make program to be recorded on file "x" as well 
as printed on standard output. 
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NAME 
telnet - user interface to the TELNET protocol 

SYNOPSIS 
telnet [hostlportll 

DESCRIPTION 

Page I 

TelmN is used to communicate with another host using the TEL NET proto· 
col. If telnet is invoked without arguments, it enters command mode, indi· 
cated by its prompt (telnet> ). In this mode, it accepts and executes the 
commands listed below. If it is invoked with arguments, it performs an 
open command (see below) with those arguments. 

Once a connection has been opened, telm•t enters input mode. In this 
mode, text typed is sent to the remote host. To issue telm!l commands 
when in input mode, precede them with the telm•t escape character {initially 
"]). When in command mode, the normal terminal editing conventions are 
available. 
The following commands are available. Only enough of each command to 
uniquely identify it need be typed. 

open host I port I 
Open a connection to the named host. If the no port number is 
specified, te/net will attempt to contact a TELNET server at the 
default port. The host specification may be either a host name (see 
hosls(4N)) or an Internet address specified in the dot notation. 

close Close a TELNET session and return to command mode. 

quit Close any open TELNET session and exit telm!l. 

z Suspend telnet. 

escape [ escape-char [ 
Set the telnet escape character. Control characters may be specified 
as A followed by a single letter; e.g. control· X is "X. 

status Show the current status of te/net. This includes the peer one is 
connected to, as well as the state of debugging. 

options 
Toggle viewing of TELNET options processing. When options 
viewing is enabled, all TELNET option negotiations will be 
displayed. Options sent by relner are displayed as SENT, while 
options received from the TEL NET server are displayed as RCVD. 

crmod Toggle carriage return mode. When this mode is enabled any car· 
riage return characters received from •the remote host will be 
mapped into a carriage return and a line feed. This mode does not 
affect those characters typed by the user, only those received. This 
mode is not very useful, but is required for some hosts that like to 
ask the user to do local echoing. 

? [command) 
Get help. With no arguments, telnel prints a help summary. If a 
command is specified, telnel will print the help information available 
about the command only. 
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BUGS 
This implementation is very simple because rlogin(IN) is the standard 
m&hanism used to communicate locally with hosts. 
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NAME 
test - condition evaluation command 

SYNOPSIS 
lest expr 
{exprl 

DESCRIPTION 

Page I 

Test evaluates the expression expr and, if its value is true, returns a zero 
(true) exit status; otherwise, a non-zero (false) exit status is returned; test 
also returns a non-zero exit status if there are no arguments. The super
user is always granted execute permission even though I. execute permis
sion is meaningful only for directories and regular files, and 2. exee 
requires that at least one execute mode bit be set for a regular file to be 
executable. The following primitives are used to construct expr: 

- r Jile true if file exists and is readable. 

- w jile true if file exists and is writable. 

- x jile true if file exists and is executable. 

-f jile true if jile exists and is a regular file. 

-d jile true if jile exists and is a directory. 

-e ji/e true if file exists and is a character special file. 

- b file true if file exists and is a block special file. 

-p jile true if file exists and is a named pipe (fifo). 

-u file true if file exists and its set-user-10 bit is set. 

-g jile true if file exists and its set-group-10 bit is set. 

- k jile true if file exists and its sticky bit is set. 

-s jile true if file exists and has a size greater than zero. 

-t {jildesl true if the open file whose file descriptor number is jildes (1 by 
default) is associated with a terminal device. 

- z sl true if the length of string sl is zero. 
-n sl true if the length of the string sl is non-zero. 

s I - s2 true if strings sl and s2 are identical. 

sl ! "" s2 true if strings sl and s2 are nof identical. 

sf true if s/ is not the null string. 

nl-eq n2 true if the integers nl and n2 are algebraically equal. Any of 
the comparisons -ne, -gt, -ge, -It, and -le may be used 
in place of -eq. 

These primaries may be combined with the following operators: 

unary negation operator. -· -· (expr} 

binary and operator. 

binary or operator (-a has higher precedence than -o). 

parentheses for grouping. 
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Notice that all the operators and flags are separate arguments to test. 
Notice also that parentheses are meaningful to the shell and, therefore, 
must be escaped. 

EXAMPLE 
Test is typically used in shell scripts (shO)), as in the following example 
which prints the message 'foo is a directory' if it is found to be one when 
tested. 

SEE ALSO 

if test -d foo 
then 

echo "foo is a dir' 
fi 

find(!), sh(l). 

WARNING 
In the second form of the command (i.e., the one that uses[), rather than 
the word test), the square brackets must be delimited by blanks. 
Some UNIX systems do not recognize the second form of the command. 

Note lt'st is built into /bin/sh and will not work in /bin/£Sb. 
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NAME 
lime - time a command 

SYNOPSIS 
lime command 

DESCRIPTION 
The command is executed; after it is complete, time prints the elapsed time 
during the command, the time spent in the system, and the time spent in 
execution of the command. Times are reported in seconds. 

The times are printed on standard error. 

EXAMPLE 
time nroff man filea 

will, in sh, perform the formatting and report the time at the end of the 
file, e.g.: 

real 22.0 
user 8.6 
sys 6.4 

In csh, on the other hand, the time report might be: 

8.9u 7.0s 0:29 54% 

which reports the user time, system time, real time, and percentage of real 
time that the CPU was active, which is the sum of the user and system 
times divided by real elapsed time. 

SEE ALSO 
timex(!), times(2). 
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NAME 
timex - time a command; report process data and system activity 

SYNOPSIS 
limex [options] command 

DESCRIPTION 
The given command is executed; the elapsed time, user time and system 
time spent in execution are reported in seconds. Optionally, process 
accounting data for the command and all its children can be listed or sum
marized, and total system activity during the execution interVal can be 
reported. 

The output of timex is written on standard error. 

Options are: 

- p List process accounting records for command and all its children. 
Suboptions f, h, k, m, r, and I modify the data items reported, as 
defined in acctcom(l). The number of blocks read or written and the 
number of characters transferred are always reported. 

-o Report the total number of blocks read or written and total characters 
transferred by command and aU its children. 

-s Report total system activity (not just that due to command) that 
occurred during the execution interval of command. All the data 
items listed in sar{l) are reported. 

EXAMPLE 

FILES 

timex ps -el 

runs the ps command (with the correct options), then produces statistics 
concerning the command and system activity during the command to the 
standard error. 

/usr/lib/sa/timex 

SEE ALSO 
acctcomO), sar(l). 

WARNING 
Process records associated with command are selected from the accounting 
file /usr/adm/pacet by inference, since process genealogy is not available. 
Background processes having the same user-id, terminal-id, and execution 
lime window will be spuriously included. 

- I -
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NAME 
touch - update access and modification times of a file 

SYNOPSIS 
toudt I -arne 1 I mmddhbmm (yy1 1 files 

DESCJUPTION 
Touch causes the access and modification times of each argument to be 
updated. The file name is created if it does not exist. If no time is 
specified (see date(l)) the current time is used. The -a and -m options 
cause touch to update only the access or modification times respectively 
(default is -am). The -e option silently prevents touch from creatin& the 
file if it did not previously exist. 

The return oode from touch is the number of files for which the times 
could not be successfully modified (including files that did not exist and 
were not created). 

Note that you can't touch a numeric filename without prccedintl; that 
filename with the date or with a non-numeric filename on the command 
line. For example, 

touch 100 

will not work, however 

touch 0723093584 100 
., 

touch fUel 100 

will work. 

EXAMPLE 
touch filea fileb 

sets the "date last modified" of the two files to the current date. 

SEE ALSO 
date(l), utime(2). 

. I . 
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NAME 

1
r-- IP - manipulate tape archive 

SYNOPSIS 
lp[key](name ... ] 

DESCRIPTION 
Tp saves and restores files on DECtape or other magnetic tape. Its actions 
are controlled by the key argument. The key is a string of characters con
taining at most one function letter and possibly one or more function 
modifiers. Other arguments to the command are file or directory names 
specifying which files are to be dumped, restored, or listed. In all cases, 
appearance of a directory name refers to the files and (recursively) sub
directories of that directory. 

Tp is useful for importing tapes made on older systems. 

The function portion of the key is specified by one of the following letters: 

' 

• 

d 

The named files are written on the tape. If files with the same 
names already exist, they are replaced. "Same' is determined by 
string comparison, so .abc can never be the same as /usr/sbo/abc 
even if /usr/sbo is the current directory. If no file argument is 
given, • is the default. 

Updates the tape. u is like r, but a file is replaced only if its 
modification date is later than the date stored on the tape; that is to 
say, if it has changed since it was dumped. u is the default com
mand if none is given. 

Deletes the named files from the tape. At least one name argu
ment must be given. This function is not permitted on magnetic 
tapes. 

x Extracts the named files from the tape to the file system. The 
owner and mode are restored. If no file argument is given, the 
entire contents of the tape are extracted. 

Lists the names of the specified files. If no file argument is given, 
the entire contents of the tape is listed. 

The following characters may be used in addition to the letter which selects 
the function desired. 

m Specifies magnetic tape as opposed to DECtape. 

0, ... , 7 This modifier selects the drive on which the tape is mounted. For 
DECtape, x is default; for magnetic tape 0 is the default. 

v Norma11y If) does its work silently. The v (verbose) option causes it 
to type the name of each file it treats preceded by the function 
letter. With the I function, Y gives more information about the 
tape entries than just the name. 

' Means a fresh dump is being created; the tape directory is cleared 
before beginning. Usable only with r and u. This option is 
assumed with magnetic tape since it is impossible to selectively 
overwrite magnetic tape. 

Errors reading and writing the tape are noted, but no action is 
taken. Normally, errors cause a return to the command level. 
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f Use the first named file, rather than a tape, as the archive. This 
option is known to work only with x. 

w Causes tp to pause before treating each file, type the indicative 
letter and the file name (as with v) and await the user's response. 
Response y means "yes", so the file is treated. Null response 
means "no", and the file does not take part in whatever is being 
done. Response x means "exit"; the tp command terminates 
immediately. In the x function, files previously asked about have 
been extracted already. With r. u, and d, no change has been made 
to the tape. 

EXAMPLE 

FILES 

tp x file! 

extracts "filet" from a tp formatted magnetic tape mounted on drive 0. 

/dev/tap? 
/dev/mt? 

SEE ALSO 
ar(i), cpioO), tad!). 

DIAGNOSTICS 

BUGS 

Several; the non-obvious one is "Phase error", which means the file 
changed after it was selected for dumping but before it was dumped. 

A single file with several links to it is treated like several files. 

Binary-coded control information makes magnetic tapes written by tp 
difficult to carry to other machines; tar{!) avoids the problem. 

Tp does not copy zero-length files to tape . 
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NAME 
tplot - graphics filters 

SYNOPSIS 
tplot [ - T terminal I -e raster 1 

DESCRIPTION 
These commands read plotting instructions (see plot(4)) from the standard 
input and in general produce, on the standard output, plotting insttuctions 
suitable for a particular terminal. If no terminal is specified, the environ
ment parameter $TERM (see environ (5)) is used. Known terminals are: 

300 DASl 300. 
300S DASI 300s. 
450 DASI 450. 
4014 Teklronix 4014. 
ver Versatec D1200A. This version of plot places a scan-converted 

image in /usr/tmp/r•ster$$ and sends the result direcUy to the 
plotter device, rather than to the standard output. The -e option 
causes a previously scan-converted file roster to be sent to the 
plotter. 

EXAMPLE 
tplot -T4014 graph.out 

will use the encoded information in "graph.out" to plot a graph on a Tek
tronix 4014-type terminal. 

FILES 
lusrllibltJOO 
I usr /lib/ tJOOs 
/usrllib/t450 
/usr/lib/t4014 
lusrllib/vplot 
I usr I tmp/ raster$$ 

SEE ALSO 
plot(3X), plot(4), term(S). 
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NAME 
tput - query tenninfo database 

SYNOPSIS 
tput [ -Ttype ] capname 

DESCRIP110N 
Tput uses the terminfo(4) database to make terminal-dependent capabilities and 
information available to the shell. Tput ouqruts a string if the attribute (capabil
ity name) is of type string, or an integer if the attribute is of type integer. If the 
attribute is of type boolean, tput simply sets the exit code (0 for 1RUE, 1 for 
FALSE), and does no output. 

-Ttype indicates the type of tenninal. Normally this flag is unnecessary, 
as the default is laken from the environment variable $TERM. 

Capname indicates the attribute from the terminfo database. See ter
mhifo(4). 

EXAMPLES 
tput clear 
tputcols 
tput -T450 cols 
bold='tput smso' 

tput he 

FlLES 
/os</lib/U:<mmfof/1' 
/os</include/lenn.h 
tusrlinclude/curses.h 

DIAGNOSTICS 

Echo clear-screen sequence for the current terminal 
Print the number of columns for the current terminal 
Print the number of columns for the 450 terminal. 
Set shell variable "boldft to stand-out mode sequence for 
current tenninal. This might be followed by a prompt 

echo "${bold}Please type in your name: \c" 
Set exit code to indicate if current terminal is a hanlcopy 
terminal. 

Tenninal descriptor files 
Definition files 

TptU prints error messages and returns the following error codes on error: 

-1 
-2 
-3 

Usage error. 
Bad rerminal type. 
Bad capname. 

In addition, if a capname is requested for a rerminal that has no value for that 
capname (e.g., tput -T450 lines). -1 is printed. 
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,---. SEBALSO 
stty(l), terminfo(4). 
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NAME 
tr - translate characters 

SYNOPSIS 
lr I -cds 1 I stringl I string2 1 I 

DESCRIPTION 
Tr copies the standard input to the standard output with substitution or 
deletion of selected characters. Input characters found in s/ringl are 
mapped into the corresponding characters of string]. Any combination of 
the options -eels may be used: 

-c Complements the set of characters in string 1 with respect to the 
universe of characters whose ASCII codes are 001 through 377 
octal. 

-d Deletes all input characters in siring I. 

- s Squeezes all strings of repeated output characters that are in string} 
to single characters. 

The following abbreviation conventions may be used to introduce ranges of 
characters or repeated characters into the strings: 

[a- z 1 Stands for the string of characters whose ASCII codes run from 
character a to character z, inclusive. 

la•nl Stands for n repetitions of a. If the first digit of n is 0, n is con
sidered octal; otherwise, n is taken to be decimal. A zero or miss
ing n is taken to be huge; this facility is useful for padding string]. 

The escape character \ may be used as in the shell to remove special mean
ing from any character in a string. In addition, \ followed by l, 2, or 3 
octal digits stands for the character whose ASCII code is given by those 
digits. 

EXAMPLE 
tr -cs "[A-Zlla-z]• "[\012o-]• <file! >file2 

creates a list of all the words in "file!" one per line in "file2", where a word 
is taken to be a maximal string of alphabetics. The strings are quoted to 
protect the special characters from interpretation by the shell; 012 is the 
ASCII code for newline. 
In this case, tr has substituted the newline character for all the alphabetics 
in "file!", reconstituted the alphabetics with the -c option, squeezed the 
newlines to one per occurrence, with the -s option, and directed the out
put to "file2". 

SEE ALSO 

BUGS 

ed(l), sh(l), ascii(S). 

Won't handle ASCII NUL in stringl or string}; always deletes NUL from 
inpul 
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NAME 
trofl' - typeset text 

SYNOPSIS 
trolf (options] (files] 

DESCRIPTION 
Tro.O"formats text contained in Jiles (standard input by default) for a Wang 
Laboratories, Inc., C/ AIT phototypesetter. Its capabilities are described in 
the NROFF /TROFF and Tit. OFF Tutorial chapters of the Document Process
Ing Guide cited below. 

An argument consistilli of a minus (-) is taken to be a file name 
correspondilli to the standard input. The options, which may appear in any 
order, but must appear before the files, are: 

-o/ist 

-oN 
-•N 

-raN 
-I 
-q -· 
-mname 

-cname 

-kname 

-I 

-f 

-· -b 

-· 
-pN 

-TIIU/1/f' 

Print only pages whose page numbers appear in the list of 
numbers and ranges, separated by commas. A range N- M 
means pages N through M; an initial - N means from the 
beginning to page N; and a final N- means from N to the end. 
(See BUGS below.) 
Number first generated page N. 
Stop every N pages. Tro.U"will stop the phototypesetter every N 
pages, produce a trailer to allow changing cassettes, and resume 
when the typesetter's start button is pressed. 
Set register a (which must have a one-character name) to N. 
Read standard input after files are ellhausted. 
Invoke the simultaneous input-output mode of the .rd request. 
Print only messages generated by .tm (terminal message) 
requests. 
Prepend to the input files the non-compacted (ASCII text) macro 
file /usr/lib/tmae/tmae. name. 
Prepend to the input Jiles the compacted macro files 
/usr/Hb/maeros/cmp.(nt]. [dt].name and 
/usr /llb/macros/ucmp.(nt]. name. 
Compact the macros used in this invocation of tra.U; placing the 
output in files ldtl.nome in the current directory. 
Direct output to the standard output instead of the photo
typesetter. 
Refrain from feeding out paper and stopping phototypesetter at 
the end of the run. 
Wait until phototypesetter is available, if it is currently busy. 
Report whether the phototypesetter is busy or available. No text 
processing is done. 
Send a printable ASCII approximation of the results to the stan
dard output. 
Print all characters in point size N while retaining all prescribed 
spacings and motions, to reduce phototypesetter elapsed time. 
Use font-width tables for device name (the font tables are found 
in /usr/llb/font/11omd•l. Currently, no names are supported. 

EXAMPLE 
trofl' -o4,8-l0 -mabc file! file2 
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FILES 

requests formatting of pages 4, 8, 9, and 10 of a document contained in the 
files named "file!" and "file2", and invokes the macro package abe. 

/usr/liblsuftab 
/tmp/ta$# 
I usr/Ub/tmac/tmac.• 
I usr/lib/ macros!• 
/usr/liblfontl• 

suffix hyphenation tables 
temporary file 
standard macro files and ttointcrs 
standard macro files 
font width tables for troff 

SEE ALSO 

BUGS 

cw(l), eqn(l), mmt{l), nroff(l), tbJO), tc(l), mm(S), mv(S). 
NROFF /TROFF and TROFF Tutorial chapter of the Document Processing 
Guide. 

Troffbelieves in Eastern Standard Time; as a result, depending on the time 
of the year and on your local time zone, the date that troff generates may 
be off by one day from your idea of what the date is. 
When troffis used with the -olist option inside a pipeline (e.g., with one or 
more of rw(l), eqn(l), and tb/(1)), it may cause a harmless "broken pipe" 
diagnostic if the last page of the document is not specified in list. 

July 12, 1985 Page 2 



TR.UEO) 

NAME 
true, false - provide truth values 

SYNOPSIS 
true 

false 

DESCRIPTION 

TRUE (I) 

True does nothing, successfully. False does nothing, unsuccessfully. They 
are typically used in input to shO). 

EXAMPLE 

SEE ALSO 
sh(l). 

DIAGNOSTICS 

while true 
do 

command 
done 

True has exit status zero, false nonzero. 
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NAME 
tset, reset - set or reset the teletype bits to a sensible state 

SYNOPSIS 
tset [options) 
reset 

DESCRIPTION 

Page I 

Tset causes terminal dependent processing such as setting erase and kill 
characters, setting or resetting delays, and the like. It first determines the 
type of terminal involved, names for which are specified by the 
/etc/termcap data base, and then does necessary initializations and mode 
settings. In the case where no argument types are specified, tset simply 
reads the terminal type out of the environment variable TERM and re
initializes the terminal. The rest of this manual concerns itself with type 
initialization, done typically once at login, and options used at initialization 
time to determine the terminal type and set up terminal modes. 

When used in a startup script • .profile" (for sh (I) users) or • .login" (for 
csh (I) users), it is desirable to give information about the types of terminal 
usually used, for terminals which are connected to the computer through a 
modem. These ports are initially identified as being dialup or plugboard or 
arpanet etc. To specify what terminal type is usually used on these ports, 
-m is followed by the appropriate port type identifier, an optional baud
rate specification, and the terminal type to be used if the mapping condi
tions are satisfied. If more than one mapping is specified, the first applica
ble mapping prevails. A missing type identifier matches all identifiers. 

Baud rates are specified as with slly(l), and are compared with the speed of 
the diagnostic output (which is almost always the control terminal). The 
baud rate test may be any combination of: >, -, <, @, and !; @ is a 
synonym for = and ! inverts the sense of the test. To avoid problems with 
metacharacters, it is best to place the entire argument to - m within " char
acters; users of csh (I) must also put a.,,. before any "!• used here. 

Thus 
tset -m 'dialup>JOO:adm3a' -m dialup:dw2 -m 'plugboard:?adm3a' 

causes the terminal type to be set to an admJa if the port in use is a dialup 
at a speed greater than 300 baud; to a dwl if the port is (otherwise) a 
dialup (i.e., at 300 baud or less). If the 1ype above begins with a question 
mark, the user is asked if s/he really wants that type. A null response 
means to use that type; otherwise, another type can be entered which will 
be used instead. Thus, in this case, the user will be queried on a plugboard 
port as to whether they are using an admJa. For other ports the port type 
will be taken from the /etc/ttytype file or a final, default type ·option may 
be given on the command line not preceded by a -m. 

It is often desirable to return the terminal type, as specified by the -m 
options, and information about the terminal to a shell's environment. This 
can be done using the -s option; using the Bourne shell, sh(l); 

eva! 'tset - s options ... 

or using the C shell, csh(l): 
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tset -s options ... > tseiSS 
source tset$$ 
rm tset$$ 

UniSort TSET(l) 

These commands cause tset to generate as output a sequence of shell com
mands which place the variables TERM and TERMCAP in the environment; 
see em•iron (5). 

Once the terminal type is known, tset engages in terminal mode setting; 
This normally involves sending an initialization sequence to the terminal 
and setting the single character erase {and optionally the line-kill (full line 
erase) l characters. 

On terminals that can backspace but not overstrike (such as a CRT), and 
when the erase character is the default erase characler ("#" on standard 
systems), the erase character is changed to a Controi-H (backspace). 

Other options are: 

-e set the erase character to be the named character c on aU terminals, 
the default being the backspace character on the terminal, usually "H. 

-k is similar to -e but for the line kill character rather than the erase 
character; c defaults to "X (for purely historical reasons); "U is the 
preferred setting. No kill processing is done if -k is not specified. 

-I suppresses outputting terminal initialization strings. 

-Q suppresses printing the "Erase set to" and "Kill set to" messages. 

-S Outputs the strings to be assigned to TERM and TERMCAP in the 
environment rather than commands for a shell. 

Reset sets the terminal to cooked mode, turns oJI' "cbreak" and "raw" 
modes, turns on "nl", and restores special characters that are undefined to 
their default values. 

This is most useful after a program dies leaving a terminal in a funny state; 
you have to type <LF>resei<LF> to get it to work as <CR> often 
doesn't work; often none of this will echo. 

It isn't a bad idea to follow rest>t with tset. 

EXAMPLE 
A typical csh ".login" file using tset would be: 

set noglob 
set term = ('tset -e -S -r -d\ ?hl9') 
setenv TERM "Sterm[l]" 
setenv TERM CAP "Sterm[2]" 
unset term noglob 

This ".login" sets the environment variables TERM and TERMCAP for the 
user's current terminal according to the file./etc/Uytype. If the terminal 
line is a dialup line, the user is prompted for the proper terminal type. 

reset 

returns the user's terminal to a usable state after being accidentally set by 
an interrupted process. 
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FILES 
/etc/ttytype 
I etc/ termcap 

terminal id to type map database 
terminal capability database 

SEE ALSO 

BUGS 

NOTES 

csh(l), sh(l), stty(l), environ(5), ttytype(4), termcap(5). 

Should be merged with st(v0). 

Reset doesn't set tabs properly; it can't intuit personal choices for interrupt 
and line kill characters, so it leaves these the old UNIX standards "? 
(delete) for interrupt and @ for line kill. 

It could well be argued that the shell should be responsible for insuring that 
the terminal remains in a sane state; this would eliminate the need for this 
program. 

For compatibility with earlier versions of tset, a number of flags are 
accepted whose· use is discouraged: 

-d type equivalent to-m dialup:type 

- p type equivalent to - m plugboard: type 

-a type equivalent to-m arpanet:type 

- E c Sets the erase character to c only if the terminal can backspace. 

prints the terminal type on the standard output 

-r prints the terminal type on the diagnostic output. 

AUTHOR 
Eric Allman 
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NAME 
tsort - topological sort 

SYNOPSIS 
lsort [ file 1 

DESCRIPTION 
Tsort produces on the standard output a totally ordered list of items con
sistent with a partial ordering of items mentioned in the input file. If no 
file is spe<:ified, the standard input is understood. 

The input consists of pairs of items (nonempty strings) separated by blanks. 
Pairs of different items indicate ordering. Pairs of identical items indicate 
presence, but not ordering. 

EXAMPLE 
ar cr library '!order •.o I tsort' 

intends to build a new library from existing .o files. 

SEE ALSO 
!order(!). 

DIAONOSTICS 

BUOS 

Odd data: there is an odd number of fields in the input file. 

Uses a quadratic algorithm; not worth fixing for the typical use of ordering 
a library archive file. 
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NAME 
tty - get the terminal's name 

SYNOPSIS 
tty(-1][-s} 

DESCRIPTION 

TTY (I) 

Tty prints the path name of the user's terminaL The -I option prints the 
synchronous line number to which the user's terminal is connected, if it is 
on an active synchronous line. The - s option inhibits printing or the 
terminal's path name, allowing one to test just the exit code. 

EXAMPLE 
Uy 

produces /del'/tty7 if user is on tly7. 

EXIT CODES 
2 if invalid options were specified, 
0 if standard input is a terminal, 
I otherwise. 

DIAGNOSTICS 
"not on an active synchronous line" if the standard input is not a synchro
nous terminal and -I is specified. 
"not a tty" if the standard input is not a terminal and - s is not specified. 



UJB(l) SEE MACHJD UJB(l) 

UlBS(l) SEE MACHJD UlBS(l) 
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NAME 
ul - do underlinins 

SYNOPSIS 
•I [ -I terminal 1 [ name ... 1 

DESCJUPTION 
Ul reads the named files (or standard input if none are given) and 
translates occurrences of underscores to the sequence which indicates 
underlinilq;. If -I is present, terminal is used as the terminal kind. Other· 
wise, first the environment is searched, and if necessary, /elc/termcap is 
read to determine the appropriate sequences for underlining. If none of the 
fields us, ue, or •e are present, and if so and se are present, standout mode 
is used to indicate underlining. If the terminal can overstrike, or handles 
underlinilq; automatically, ul behaves like cat(l). If the terminal cannot 
underline, underlining is ignored. 

EXAMPLE 

FILES 

ul filet 

displays •fitet• on the terminal with underlined portions of the file either 
underlined, or in reverse video when this option is supported for the termi· 
ruol. 

/bin/cat 
I etc/ termcap 

concatenate and print 
terminal capability data base 

SEE ALSO 

BUGS 

man (I), nroffO). 

Nro.Jf usually outputs a series of backspaces and underlines intermixed with 
the text to indicate underlining. No attempt is made to optimize the back· 
ward motion. 

AUTHOR. 
Mark Horton 
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NAME 
umask - set file-creation mode mask 

SYNOPSIS 
umask I 000 1 

DESCRIPTION 
The user file-creation mode mask is set to 000. The three octal digits refer 
to read/write/execute permissions for owner, group, and others, respectively 
(see chmod(2) and umask(2)). The value of each specified digit is sub· 
tracted from the corresponding 'digit" specified by the system for the crea· 
lion of a file (see creat(2)). For example, umask 012 removes group and 
others write permission (files normally created with mode 777 become 
mode 755; files created with mo-de 666 become mode 644). 

If 000 is omitted, the current value of the mask is printed. 

Umask is recognized and executed by the shell. 

EXAMPLE 
umask 22 

sets file-creation mode mask such that at file creation, the write bits will be 
zeroed out for group and other users, regardless of mode specification in 
create. 

SEE ALSO 
chmod(i), shO), chmod(2), creat(2), umask(2). 
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NAME 
uname - print name of current UNIX system 

SYNOPSIS 
uname [ -snfl'ma 1 

DESCRIPTION 

UNAME(l) 

Uname prints the current system name of the UNIX system on the standard 
output file. It is mainly useful to determine which system one is usinj. 
The options cause selected information returned by uname(2) to be 
printed: 
-s print the system name (default). 

- n print the nodename (the nodename may be a name that the system 
is known by to a communications network). 

-r print the operating system release. 

-y print the operating system version. 

- m print the machine hardware name. 

-a print all the above information. 

EXAMPLE 
uname 

on UniPlus+ would print on the screen 

unix 

SEE ALSO 
uname(2). 
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NAME 
unset - undo a previous get of an sees file 

SYNOPSIS 
uqet [-rSID] 1-sl [-nl files 

DESCRIPTION 
Unget undoes the effect of a get -e done prior to creating the intended 
new delta. If a directory is named, unget behaves as though each file in the 
directory were specified as a named file, except that non-sees files and 
unreadable files are silently ignored. If a name of - is given, the standard 
input is read with each line being taken as the name of an sees file to be 
processed. 

Keyletter arguments apply independently to each named file. 

EXAMPLE 

-rSID Uniquely identifies which delta is no longer intended. (This 
would have been specified by get as the "new delta"). The 
use of this keyletter is necessary only if two or more out
standing gets for editing on the same sees file were done by 
the same person (login name). A diq:nostic results if the 
specified SID is ambiguous, or if it is necessary and omitted 
on the command line. 

-s Suppresses the printout, on the standard output, of the 
intended delta's SID. -· Causes the retention of the gotten file which would normally 
be removed from the current directory. 

% unset s.testl.c 
1.2 

undoes version 1.2 of "testl.c" set up for editing by an earlier get -e. 

SEE ALSO 
delta(!), getO), help(!), sact(l). 

DIAGNOSTICS 
Use help(!) for explanations. 
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NAME 
uniq - report repeated lines in a file 

SYNOPSIS 
unlq I -ude I +n I I-n 11 [input [output]] 

DESCRIPTION 
Vniq reads the input file comparing adjacent lines. In the normal case, the 
second and succeeding copies of repeated lines are removed; the remainder 
is written on the output file. Input and output should always be different. 
Note that repeated lines must be acljacent in order to be found; see son (I). 
If the -u flag is used, just the lines that are not repeated in the original file 
are output. The -d option specifies that one copy of just the repeated lines 
is to be written. The normaJ mode output is the union of the -u and -d 
mode outputs. 

The -c option supersedes -u and -d and generates an output report in 
default style but with each line preceded by a count of the number of times 
it oe<:urred. 
The n arguments specify skipping an initial portion of each line in the com
parison: 
- n The first n fields together with any blanks before each are ignored. A 

field is defined as a string of non-space, non-tab characters separated 
by tabs and spaces from its neighbors. 

+ n The first n characters are ignored. Fields are skipped before charac
ters. 

EXAMPLE 
uniq filet 

prints contents of "file I" with adjacent identical lines removed. 

SEE ALSO 
comm{l), sort(l). 
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NAME 
units - conversion program 

SYNOPSIS 
units 

DESCRIPTION 
Units converts quantities expressed in various standard scales to their 
equivalents in other scales. It works interactively, as in the examples 
below. 
A quantity is specified as a multiplicative combination of units optionally 
preceded by a numeric multiplier. Powers are indicated by suffixed positive 
integers, division by the usual sign (see the second example below). 

Units only does multiplicative scale changes; thus it can convert Kelvin to 
Rankine, but not Celsius to Fahrenheit. Most familiar units, abbreviations, 
and metric prefixes are r«ognized, together with a generous leavening of 
exotica and a few constants of nature including: 

pi ratio of circumference to diameter, 
c speed of light, 
e charge on an el«tron, 
g acceleration of gravity, 
force same as g, 
mole Avogadro's number, 
water pressure head per unit height of water, 
au astronomical unit. 

Pound is not recognized as a unit of mass; lb is. Compound names are run 
together, (e.g., liahtyear). British units that differ from their u.s. counter· 
parts are prefixed thus: brgallon. For a complete list of units, type: 

cat /usr/lib/unittab 

EXAMPLE 

FILI!S 

Page 1 

You have: loeb 
You want: em 

* 2.540000e+OO 
I 3.937008e-01 

You have: 15 lbs force/in2 
You want: atm 

/usrllib/unittab 

* 1.020689e+OO 
/9.797299e-01 

July 12, 1985 



UNPACK(t) SEE PACK UNPACK (I) 

- I -



UPDATER(l) UniSoft UPDATER(l) 

NAME 
updater - update files between two machines 

SYNOPSIS 
upd.aler [ key J local remote ... 

DESCRIPTION 
Updater updates files between two machines. 

One of the following key letters must be included: 

t Take files from the remote machine, updating the local machine. 

p Put files from the local machine onto the remote machine, updating the 
remote machine. 

d List the difference between files on the local and remote machines. 

The following key letters are optional: 

u Update a file only if it exists on both machines; this is the default condi-
tion. 

r Replace a file if it did not exist on the destination machine. 

Local refers to the local directory name. 

Remote refers to the remote directory names. Only one remote name can 
be specified if the p (put) key is specified. 

ALGORITHM 
.~· Open /deY/ttyO to the remote machine. 

Stty the local port and send a stty command to the remote machine to con· 
dition both ends of the connection. 

Send a "cd remote ; sumdir . I sort +2 > /tmp/rXXXXX" to remote 
machine for each remote system; "cd local ; sumdir . I sort > 
/tmp/IXXXXX" for local machine. 

Wait for remote to complete. 

Take /tmp/rXXXXX. 

Do a comparison between the local and the union of the remotes: 
exists on remote only: 

EXAMPLE 

If both the t and r keys are specified, take the file; otherwise list 
the file. 

exists on local only: 
If both p and r keys are specified, put the file; otherwise list the 
file. 

exist on both but different: 
If t key is specified, take the file. 
If p key is specified, put the file. 
If d key is specified, list the file. 

same: 
nothing 

updater d . 

uses /dev/ttyO to communicate with a remote machine and compares direc
tories on the remote and local systems. 
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NOTES 
This program is useful primarily to UniSofl 
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NAME 
,.-- uucp, uulog, uuname - UNIX system to UNIX system copy 

SYNOPSIS 
uucp [options) source-files destination-file 

uulog [options] 

uuname I-ll [-vi 

DESCRIPTION 
Uucp. 
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Vucp copies files named by the soun·.,,file arguments to the deslinatioll·}ile 
argument. A file name may be a path name on your machine, or may have 
the form: 

system-name!path·name 
where system-11ame is taken from a list of system names which uuq1 knows 
about. The sys1em-11ame may also be a list of names such as 

system-name!system-name!...!system-name!path-name 

in which case an attempt is made to send the file via the specified route, 
and only to a destination in PUBDIR (see below). Care should be taken to 
insure that intermediate nodes in the route are willing to forward informa
tion. 
The shell metacharacters ? , • and (, , , I appearing in path-11ame will be 
expanded on the appropriate system. 

Path names may be one of: 

(I) a full path name; 

(2) a path name preceded by ·user where user is a login name on the 
specified system and is replaced by that user's login directory; 

(3) a path name preceded by '/user where user is a login name on 
the specified system and is replaced by that user's directory under 
PUBDIR; 

(4) anything else is prefixed by the current directory. 

If the result is an erroneous path name for the remote system, the copy will 
fail. If the destillation~/111! is a directory, the last part of the source-file name 
is used. 
If a simple ·user destination is inaccessible to uui"p, data is copied to a spool 
directory and the user is notified by mai/0). 

Uucp preserves execute permissions across the transmission and gives 0666 
read and write permissions (see cflmod(2)). 

The following options are interpreted by um·p: 

-d 
-r _, 

Make all necessary directories for the file copy (defaull). 

Do not make intermediate directories for the file copy. 

Use the source file when copying out rather than copying the file 
to the spool directory (default). 
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-C Copy the source file to the spool directory. 

-mji/e Repon status of the transfer in .It/e. If jile is omitted, send mail to 
the requester when the copy is completed. 

- n user Notify user on the remote system that a file was sent. 

-e sys Send the uucp command to system sys to be executed there. 
(Note: this will only he successful if the remote machine allows 
the uucp command to be executed by /usr/lib/uucp/uuxqt.) 

-r Queue job but do not start the file transfer process. By default a 
file transfer process is started each time uucp is evoked. 

-j Control writing of the uucp job number to standard output (see 
below). 

Uucp associates a job number with each request. This job number can be 
used by uustal to obtain status or terminate the job. 

The environment variable JOBNO and the -j option are used to control the 
listing of the uucp job number on standard output. If the environment 
variable JOBNO is undefined or set to OFF, the job number will not be 
listed (default). If uucp is then invoked with the -J option, the job number 
will be listed. If the environment variable JOBNO is set to ON and is 
exported, a job number will he written to standard output each time uucp is 
invoked. In this case, the -j option will suppress output of the job number. 

Uulos 
Uulog queries a summary log of uucp and uux(IC) transactions in the file 
/usr/spool/uucp/WGFILE. 

The options cause uu/og to print logging information: 

-s sys Print information about work involving system sys. If sys is not 
specified, then logging information for all systems will be printed. 

-u user Print information about work done for the specified, user. If user 
is not specified, then Jogging information for all users will be 
printed. 

Uuname. 
Uuname lists the uucp names of known systems. The -I option returns 
the local system name. The - v option will print additional information 
about each system. A description will be printed for each system that has a 
line of information in /usr/lib/uucp/ ADMIN. The format of ADMIN is: 

sysname tab description tab. 

EXAMPLE 

FILES 

uucp filet unisort! /usr/spool/uucppublic/file2 
sends "fi.!el" from the local machine, via the uucp network, to the "unisoft" 
machine, where it is saved as file "/usr/spool/uucppublic/file2". 

/usr/spool/uucp 
I usr/ spool/uucppublic 

/usr/lib/uucp/• 

spool directory 
public directory for receiving and sending (PUB
DIR) 
other data and program files 

July 22, 1985 Page2 



UUCP(lC) UUCPOC) 

SEE ALSO 
mail(l), uux(IC), chgnod(IM), chmod(2). 

WARNING 

NOTES 

BUGS 

Page 3 

The domain of remotely accessible files can (and for obvious security rea
sons, usually should) be severely restricted. You will very likely not be 
able to fetch files by path name; ask a responsible person on the remote 
system to send them to you. For the same reasons, you will probably not 
be able to send files to arbitrary path names. As distributed, the remotely 
accessible files are those whose names begin lllsr/spool/uucppubllc 
(equivalent to ·uuucp or just-). 

In order to send files that begin with a dot (e.g., .profile) the files must be 
qualified with a dot. For example: .profile, .prof", .profi!? are correct; 
whereas "prof", ?profile are incorrect. 

Uucp will not generate a job number for a strictly local transaction. 

All files received by uucp will be owned by uucp. 
The - m option will only work sending files or receiving a single file. 
Receiving multiple files specified by special shell characters ? • I ••• I will 
not activate the - m option. 
The -m option will not work if all transactions are local or if uucp is exe
cuted remotely via the - e option. 
The - n option will function only when the source and destination are not 
on the same machine. 
Only the first six characters of a system-name are significant. Any excess 
characters are ignored. 
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NAME 
uustat - uucp status inquiry and job control 

SYNOPSIS 
uustat [ options 1 

DESCRIYTION 
Uustat will display the status of, or cancel, previously specified uucp com
mands, or provide general status on uucp connections to other systems. 
The following options are recognized: 

-jjobn Report the status of the uucp request jobn. lf all is used for 
jobn, the status of all uucp requests is reported. An argument 
must be supplied otherwise the usage message will be printed and 

-kjobn 

-rjobn 

-c hour 

-u user 
-ssys 

-o hour 

-y hour 

-mmch 

-Mmch 

-o 

-· 

the request will fail. 
Kill the uucp request whose job number is )obn. The killed uucp 
request must belong to the person issuing the uustat command 
unless one is the super-user. 
Rejuvenate )obn. That is, )obn is touched so that its modification 
time is set to the current time. This prevents uuclean from delet
ing the job until the jobs modification time reaches the limit 
imposed by uuc/ean. 
Remove the status entries which are older than hour hours. This 
administrative option can only be initiated by the user uucp or 
the super-user. 
Report the status of all uucp requests issued by user. 
Report the status of all uucp requests which communicate with 
remote system sys. 
Report the status of all uucp requests_ which are older than hour 
hours. 
Report the status of all uucp requests which are younger than 
hour hours. 
Report the status of accessibility of machine mch. If mch is 
specified as all, then the status of all machines known to the 
local uucp are provided. 
This is the same as the -m option except that two times are 
printed. The time that the last status was obtained and the time 
that the last successful transfer to that system occurred. 
Report the uucp status using the octal status codes listed below. 
If this option is not specified, the verbose description is printed 
with each uucp request. 
List the number of jobs and other control files queued for each 
machine and the time of the oldest and youngest file queued for 
each machine. If a lock file exists for that system, its date of 
creation is listed. 

When no options are given, uustat outputs the status of all uucp requests 
issued by the current user. Note that only one of the options -j, -m, 
-k, -c, -r, can be used with the rest of the other options. 

For example, the command: 

uustat -uhdc -smhtsa -y72 

will print the status of all uucp requests that were issued by user hdc to 
communicate with system mhtsa within the last 72 hours. The meanings of 
the job request status are: 
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FILES 

job-number user remote-system command-time status-time status 

where the status may be either an octal number or a verbose description. 
The octal code corresponds to the foUowing description: 

OCTAL STATUS 
000001 the copy failed, but the reason cannot be determined 
000002 permission to access local file is denied 
000004 permission to access remote file is denied 
000010 bad uucp command is generated 
000020 remote system cannot create temporary file 
000040 cannot copy to remote directory 
000100 cannot copy to local directory 
000200 local system cannot create temporary file 
000400 cannot execute uucp 
001000 copy (partially) succeeded 
002000 copy finished, job deleted 
004000 job is queued 
010000 job killed (incomplete) 
020000 job killed (complete) 

The meanings of the machine accessibility status are: 

system-name time status 
where time is the latest status time and status is a self-explanatory descrip
tion of the machine status. 

lusrlspool/uucp 
I usrllib/uucpiL _stat 
I usrllib/uucp/R _stat 

spool directory 
system status file 
request status file 

SEE ALSO 
uucp(IC). 
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NAME 
_,.--. uuto, uupick - public UNIX-to-UNIX system file copy 

. ·--

SYNOPSIS 
auto [optiMsl source-files destination 
uuplck [ -ssysteml 

DESCRIPTION 

Page I 

Uuto sends source-files to destination. Uuto uses the uucp(IC) facility to 
send files, while it allows the local system to control the file access. A 
source-file name is a path name on your machine. Destination has the 
form: 

system! user 

where system is taken from a Jist of system names that uucp knows about 
(see uuname). Logname is the login name of someone on the specified sys
tem. 

Two options are available: 

-p Copy the source file into the spool directory before transmission. 
-m Send mail to the sender when the copy is complete. 

The files (or sub-trees if directories are specified) are sent to PUBDIR on 
system, where PUBDIR is a public directory defined in the uucp source. 
Specifically the files are sent to 

PUBDIR/receivel user! mysystemlfiles. 

The destined recipient is notified by mail(l) of the arrival of files . 

Uupick accepts or rejects the tiles transmitted to the user. Specifically, 
uupick searches PUBDIR for files destined for the user. For each entry (fi.Je 
or directory) found, the following message is printed on the standard out
put: 

from system: (file jile-name] [dir dirname] ? 

Uupick then reads a line from lhe standard input to determine the disposi
tion of the file: 

<new-line> 

d 

m [dir) 

a I dir) 

• 
q 

Go on to next entry. 

Delete the entry. 

Move the entry to named directory dir (current directory 
is default). 

Same as m except moving all the files sent from system. 

Print the content of the file, 

Stop. 

EOT (control-d) Same as q. 

!command Escape to the shell to do command. 

* Print a command summary. 

Uupick invoked with the -uyslem option will only search the PUBDIR for 
files sent from system. 
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EXAMPLE 

FILES 

NOTES 

uuto -p filet file2 file3 ucbvax!Joe 

would send the three files to user Joe on ucbvax 

uupick [executed by Joel 

would tell him what has arrived and from where. 

PUBDIR -lusr/spool/uucppublic public directory 

UUTO(lC) 

In order to send files that begin with a dot (e.g., .profile) the file must be 
qualified with a dot. For example: .profile, .pror, .profil? are correct; 
whereas •pror, ?profile are incorrect. 

SEE ALSO 
mail(l), uucpOC), uustai(IC), uux(IC) 
uuclean(IM) in the UniPfus+ Administrator's Manual. 
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. ..--.. NAME 
uux- UNIX-to-UNIX system cotnl1W1d execution 

SYNOPSIS 
uux [options] command-string 

DESCRIPTION 
Uux will gather zero or more files from various systems, execute a command on 
a specified system and then send standard output to a file on a specified system. 
Note that. for security reasons, many installations will limit the list of com
mands executable on behalf of an incoming request from uux. Many sites will 
pennit little more than the receipt of mail (see mail (1)) via uux. 

The command-string is made up of one or more arguments that look like a Shell 
command line, except that the oonunand and file names may be prefixed by 
system-name!. A null system-name is interpreted as the local system. 

File names may be one of 

(1) a full path name; 

(2) a path name preceded by ·.ax where .:txt is a login name on the specified 
system and is replaced by that user's login directory; 

(3) anything else is prefixed by the current directory. 

Any special shell characters such .as <>; 1 should be quoted either by quoting 
the entire commo.nd-string, or quoting the special characters as individual argo
men~. 

Uux will attempt to get all files to the executioo system. For files which are 
output files, the file name must be escaped using parentheses. 

Uux will notify you if the requested conunand on the remote system was disal
lowed. The response comes by remote mail from the remote machine. Execut
able commands are listed in /usr/lib/uucpiL.cmds on the remote system. The 
format of the L.cmds file is: 

cmd,machinel,machine2, ... 

If no machines are specified, then any machine can execute cmd. If machines 
are specified, only the listed machines can execute cmd. If the desired com
mand is not listed in L.cmds then no machine can execure that command 

Redirection of standard input and output is usually restricted to files in PUBDIR. 
r- Directories into which redirection is allowed must be specified in 

/usr/lib/uucp/USERF1LE by the system administrator. See the UUCP chapter of 
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the Administrator Guide 

The following options are interpreted by uux: 

The standard input to uux is made the standard input to the command
string. 

-n Send no notification to user. 

-mjile Report status of the transfer in file, If file is omitted. send mail to the 
requester when the copy is completed. 

-j Control writing of the uucp job number to standard output. 

Uux associates a job number with each request This job number can be used 
by uustat to obtain status or terminate the job. 

The environment variable JOBNO and the -j option are used to control the list
ing of the uux job number on standard output If the environment variable 
JOBNO is undefined or set to OFF, the job number will not be listed (default). 
If uucp is then invoked with the -j option, the job number will be listed. If the 
environment variable JOBNO is set to ON and is exported, a job number will be 
written to standard output each time uux is invoked. In this case, the -j option 
will suppress output of the job number. 

BXAMPUl 
uux n !diffusg!/usr/danlfl pwba!/a4/danlf1 > !fl.diff" 

will get the "fl" files from the usg and pwba machines, execute a di.ffcommand 
and put the results in "fl.diff' in the local directory. 

uux a!uucp b!/usr/file \(c!lusr/file\) 

will send a uucp command to system a to get /usr/file from system b and send it 
to system c. 

FILES 
/usrllibluucp/L.sys 
/usrllibluucpllrcmd 
/usr/libluucp/L-devices 
/usr/libluucpiL-dialcodes 
/ustllibluucp/SYSTEMNAME 
/usrllibluucp/USERFILE 
/usrllibluucp/uucico 
/usr/libluucpluuclean 
/usrllib/uucpluuxqt 

September 24, 1987 

List of system names and when to call them 
List of commands for uuxqt to execute 
List of device codes and speeds 
List of phone numbers in L.sys 
Name of this system 
List of users and required pathname prefixes 
copy in. copy out program; called by uucp 
spool directory cleanup program; called by uucp 
command execution program; called by uucp 

Page2 



UUX(lC) 

/usr/spoolluucp 
/usr/spoolluucppublic 

SEE ALSO 

spool directory 
public directory (PUBDffi) 

uucp(lC), mail(l), uuclean(lM). 

BUGS 

UUX(IC) 

Only the first command of a shell pipeline may have a system-name!. All other 
commands are executed on the system of the first command. 
The use of the shell metacharacter • will probably not do what you want it to 
do. The shell tokens « and::.> are not implemented. 
Only the first six characters of the system-name are significant. Any excess 
characters are ignored. 
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NAME 
val - validate sees file 

SYNOPSIS 
val -
val 1-sl 1-rSlDI 1-mnamel 1-ytypel files 

DESCRIPTION 
Val determines if the specified file is an sees file meeting the characteris
tics specified by the optional argument list. Arguments to val may appear 
in any order. The arguments consist of keyletter arguments, which begin 
with a -, and named files. 

Val has a special argument, -, which causes readin& of the standard input 
until an end-of-file condition is detected. Each line read is independently 
processed as if it were a command line argument list. 

Val generates diagnostic messages on the standard output for each com
mand line and file processed, and also returns a single 8-bit code upon exit 
as described below. 

The keyletter arguments are defined as follows. The effects of any keyletter 
argument apply independently to each named file on the command line. 

- s The presence of this argument silences the diagnostic mes
sage normally generated on the standard output for any 
error that is detected while processing each named file on a 
given command line. 

-rSID The argument value SJD (Sees JDentification String) is an 
sees delta number. A check is made to determine if the 
SID is ambiguous (e.g., -rl is ambiguous because it phy
sicaJiy does not exist but implies 1.1, 1.2, etc., which may 
exist) or invalid (e.g., -rl.O or -rl.l.O are invalid 
because neither case can exist as a valid delta number). If 
the SID is valid and not ambiguous, a check is made to 
determine if it actually exists. 

-mname The argument value name is compared with the sees 
%M% keyword in file. 

-ytype The argument value type is compared with the sees %Y% 
keyword in file. 

The 8-bit code returned by val is a disjunction of the possible errors, i.e., 
can be interpreted as a bit string where (moving from left to right) set bits 
are interpreted as follows: 

bit 0 = missing file argument; 
bit 1 - unknown or duplicate key letter argument; 
bit 2 - corrupted sees ftle; 
bit 3 = cannot open file or file not sees; 
bit 4 - SID is invalid or ambiguous; 
bit 5 - SJD does not exist; 
bit 6 = % Y%, - y mismatch; 
bit 7 - %M%, -m mismatch; 

Note that val can process two or more tiles on a given command line and in 
turn can process multiple command lines (when reading the standard 
input). In these cases an aggregate code is returned - a logical OR of the 
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codes generated for each command line and file processed. 

,..---- EXAMPLE 
val-
-yc -mabc s.abc 
-mxyz -ypll s.xyz 

first checks if file "s.abc" has a value c for its type flag and value abc for 
the module name flag. Once processing of the first file is completed, 'Wll 
then processes the remaining files (in this case "s.xyz") to determine if they 
meet the characteristics specified by the keyletter arguments associated with 
them. 

SEE ALSO 
admin(l), delta(l), get(l), help(l), prs(l). 

DIAGNOSTICS 

BUGS 

Usc help (I) for explanations. 

Val can process up to SO files on a single command line. Any number 
above SO will produce a core dump. 
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NAME 
vc - version control 

SYNOPSIS 
vc [-a] [-tl [-ccbar] [-s] [k:eyword=value ... keyword=value] 

DESCRIPTION 
Tbe vc command copies lines from the standard input to the standard out
put under control of its arguments and control statements encountered in the 
standard input. In the process of performing the copy operation, user 
declared keywords may be replaced by their string value when they appear in 
plain text and/or control statements. 

The copying of lines from the standard input to the standard output is con
ditional, based on tests (in control statements) of keyword values specified 
in control statements or as vc command arguments. 

A control statement is a single line beginning with a control character, 
except as modified by the -1 keyletter (see below). The default control 
character is colon(:), except as modified by the -c keyletter (see below). 
Input lines besinning with a backslash (\) followed by a control character 
arc not control lines and are copied to the standard output with the 
backslash removed. Lines besinning with a backslash followed by a non
control character are copied in their entirety. 

A keyword is composed of 9 or less alphanumerics; the first must be alpha
betic. A value is any ASCII string that can be created with ed(l); a numeric 
value is an unsigned string of digits. Keyword values may not contain 
blanks or tabs. 
Replacement of keywords by values is done whenever a keyword sur
rounded by control characters is encountered on a version control state· 
ment. The -a k:eyletter (see below) forces replacement of keywords in aft 
lines of text. An uninterpreted control character may be included in a 
value by preceding it with \. If a literal \ is desired, then it too must be 
preceded by \. 

Keylelter Ar&uments 

-a Forces replacement of keywords surrounded by control char
acters with their assigned value in all text lines and not just 
in I'C statements. 

-I All characters from the beginning of a line up to and includ
ing the first tab character are ignored for the purpose of 
detecting a control statement. If one is found, all characters 
up to and including the tab are discarded. 

-cchar Specifies a control character to be used in place of:. 

-s Silences warning messages (not error) that are normally 
printed on the dia.gnostic output. 

Version Control Statements 

:del keyword!, ... , keywordl 
Used to declare keywords. All keywords must be declared. 

:asg keyword=value 
Used to assign values to keywords. An asg statement overrides the 
assignment for the corresponding keyword on the vc command line 
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and all previous as&'s for that keyword. Keywords declared, but 
not assigned values have null values. 

:if condition 

:end Used to skip lines of the standard input. If the condition is true all 
line.s between the if statement and the matching end statement are 
copied to the standard output. If the condition is false, all interven
ing lines are discarded, including control statements. Note that 
intervenina if statements and matching end statements are recog· 
nized solely for the purpose of maintaining the proper if-end match· .... 
The syntax of a condition is: 

<cond> ::- ["nor I <or> 
<or> ::- <and> I <and> "I" <or> 
<and> ::- <exp> I <exp> "&"<and> 
<exp> ::- •(• <or>")" I <value> <op> <value> 
<op> ::-"-"I"!-" I"<" I">" 
<value> ::- <arbitrary ASCll string> I <numeric string> 

The available operators and their meanings are: 

"'""' !- notequal 
& and 
I ., 
> areater than 
< less than 
( ) used for Iosical groupings 
not may only occur immediately after the 1/, sod when 

present, inverts the value of the entire condition 

The > and < operate only on unsigned integer values (e.s., : 012 > 
12 is false). All other operators take strin&s as llf&Uments (e.g., : 012 
!- 12 is true). The precedence of the operators (from highest to 
lowest) is: 

& 
I 

!- > < all of equal precedence 

Parentheses may be used to alter the order of precedence. 

Values must be separated from operators or parentheses by at least 
one blank or tab. 

::text 

:on 

:off 

Used for keyword replacement on lines that are copied to the standard 
output. The two leading control characters are removed, and key
words surrounded by control characters in text are replaced by their 
value before the line is copied to the output file. This action is 
independent of the -a keyletter. 

Turn on or off keyword replacement on all lines . 
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:ctl char 
-~ Chanse the control character to char. 

:msg message 
Prints the given message on the diagnostic outpul 

:err message 

EXAMPLE 

Prints the given message foUowed by: 
ERROR: err statement on line ... (915) 

on the diagnostic output. Vc halts execution, and returns an exit code 
of I. 

If you have a file named "note" containing: 

:del NAME,PLACE 
:NAME:, 
Just a note to remind you that we have a meeting 
scheduled Monday morning at :PLACE:. 

the command 
vc -a NAME~ Joe PLACE=UniSoft < note 

will produce 

Joe, 
Just a note to remind you that we have a meeting 
scheduled Monday morning at UniSoft. 

SEE ALSO 
ed(l), help(l). 

DIAGNOSTICS 
Use help(l) for explanations. 

EXIT CODES 
0- normal 
I - any error 
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NAME 
version - reports version number of files 

SYNOPSIS 
version name ... 

DESCRIPTION 
Version takes a list of files and reports the version number. If the file is 
not a binary, it reports: "not a binary". If no version number is associated 
with the file, it reports: "No version header.• Version aJso reports the object 
file format of the file, i.e., either "Coff object file format," or "Old a. out 
object file format." Version is useful for determining which version of the 
current program you are running. 

EXAMPLE 
version /bin/version 

prints the version number of the version program. 
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NAME 
vi - screen-oriented (visual) display editor based on ex 

SYNOPSIS 
vi (-t tag] (-r file] 1-il 1-wnl [-xl [-RI (+command) name ... 
l'lew I-t tag] 1-r file] [-I] [-wn] [-xl 1-R] (+command] name 

udil [-t tag) 1-r file) l-1] 1-wn] [-x] [-R) (+command] name 

DESCRIPTION 
Vi (visual) is a display-oriented text editor based on an underlying line edi
tor ex(l). It is possible to use the command mode of ex from within ~I 
and vice-versa. 

When using ~1, changes you make to the file are reflected in what you see 
on your terminal screen. The position of the cursor on the screen indicates 
the position within the file. The VI Quick Reference card, and the VI sec
tion of the User Guide provide fuU details on using ~~-

INVOCATION 
The following invocation options are interpreted by vi; 

-t tag 

-rflle 

-I 

-·· 
-· 
-R 

+command 

Edit the file containing the tag and position the editor at its 
definition. 

Recover file after an editor or system crash. If file is not 
specified a Jist of all saved files will be printed. 

LISP mode; indents appropriately for lisp code, the () 0 II 
and II commands in ~~ and open are modified to have 
meaning for lisp. 

Set the default window size to n. This is useful when 
using the editor over a slow speed line. 

Encryption mode; a key is prompted for allowing creation 
or editing of an encrypted file. 

Read only mode; the re~~donly flag is set, preventing 
accidental overwriting of the file. 

The specified ex command is interpreted before editing 
begins. 

The name argument indicates files to be edited. 

The ~lew invocation is the same as vi except that the readonly filii is set. 

The vedlt invocation is intended for beginners. The report lias is set to I, 
and the showmode and nol'lee flags are set. These defaults make it easier 
to get started learning the editor. 

VI MODES 
Command Normal and initial mode. Other modes return to com

mand mode upon completion. ESC (escape) is used to 
cancel a partial command. 

Input Entered by • i A I o 0 c C s S R. Text may then be 
entered. Input mode is normaJly terminated with ESC char
acter, or abnormally with interrupt. 
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Last line Reading input for : I 1 or!; terminate with CR to execute, 
interrupt to canceL 

COMMAND SUMMARY 
Sample Commuds 

-JT-
bj k I 
I text ESC 
cwnewESC 
ea.sESC 
• •• .. 
"' • zz 
:q!CR 
ltextCK 
Au ·o 
:ex cmdCR 

Counts Before Vi Commands 

arrow keys move the cursor 
same as arrow keys 
insert text 
change word to new 
pluralize word 
delete a character 
delete a word 
delete a line 
. .. 3 lines 
undo previous change 
exit vi, saving changes 
quit, discarding changes 
search for text 
scroll up or down 
any ex or ed command 

Numbers may be typed as a prefix to some commands. They are inter
preted in one of these ways. 

line/column number 
scroll amount 
repeat eJfect 

InterruptiDJ. Cancelins 
ESC -, 
"L 
"R 

File Manipulation 
:wCR 
:qCR 
:q!CR 
:e nameCR 
:e!CR 
:e + nameCR 
:e +nCR 
:e#CR 
:w nameCR 
:w! nameCR 
:shCR 
:!cmdCR 
:nCR 
:n argsCR 
"G 
:t• tagCR 
"I 

•GI ·o ·u 
most of the rest 

end insert or incomplete cmd 
(delete or rubout) interrupts 
reprints screen 
reprmt screen if -L is ..... key 

write back changes 
quit 
quit, discard changes 
edit file name 
reedit, discard chanl'es 
edit, starting at end 
edit starting at line n 
edit alternate file 
write file name 
overwrite file name 
run shell, then return 
run cmd, then return 
edit next file in arglist 
specify new arglist 
show current file and line 
to tag file entry tag 
:ta, following word is tag 
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In general, any ex or ed command (such as substitute or g/obafJ may be 
typed, preceded by a colon and followed by a CR. 

PoaitioniDJ Within File •• •• 
"D 
·u 
G 
I pm 
?pat 
D 

N 
lpatl+n 
?par'!-n 
II 
II 
( 
) 

I 
% 

Adjusting tbe Screen 
"L 
"R 
,cR 
J-CR 
z.CR 
lpat/z-CR 
zn.CR 
"E 
·y 

Mar~.int: .ad Returning 

mx 
'x 
·x 

Line Positionin& 
H 
L 
M 
+ 

CR 
l or j 
f or k 

forward screen 
backward screen 
scroll down half screen 
scroll up half screen 
go to specified line (end default) 
next line matching pat 
prev line matching pat 
repeat last I or '! 
reverse last I or '! 
nth line after pat 
ntb line before pat 
next se.;;tion/function 
previous section/function 
beginnins of sentence 
end of sentence 
beginnins of paragraph 
end of paragraph 
find matching ( ) { or ) 

clear and redraw 
retype, eliminate @ lines 
redraw, current at window top 
... at bottom 
... at center 
pat line at bottom 
use n line window 
scroll window down I line 
scroll window up 1 line 

move cursor to previous context 
... at first non-white in line 
mark current position with letter x 
move cursor to mark x 
... at first non-white in line 

top line on screen 
last line on screen 
middle line on screen 
next line, at first non-white 
previous line, at first non-white 
return, same as + 
next line, same column 
previous line, same column 
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CharAacter Positioni111 
first non-white 

0 beginning of line 
I end of line 
h or _,. forward 
I or- backwards 
'H same as-
space same as _,. 
fx find x forward 
Fx f backward 
IX up to x forward 
Tx back up to x 

repeat last f F I or T 

• inverse or; 
I to specified column 

" find matching ( ( ) or J 

Words, Sentences, Paragraphs 

• word forward 
b back word 

' end of word 
) to ne)(t sentence 
} to ne)(t paragraph 

~ ( back sentence 
I back paragraph 
w blank delimited word 
B back w 
E to endofW 

Commands for LISP Mode 
) Forward s-e)(pression 
} ... but do not stop at atoms 
( Back s-ej(pression 
I ... but do not stop at atoms 

Corrcetions During Insert 
'H erase last character 
·w erase last word 
erase your erase, same as "H 
kill your kill, erase input this line 
I quotes "H, your erase and kill 
ESC ends insertion, back to command 
'? interrupt, terminates insert 
'D backtab over autoindent 

~' rv kit! autoindent, save for ne)(t 
' O'D ... but at margin next also 

·v quote non-printing character 

Insert and Replace 

• append after cursor 
t insert before cursor 
A append at end of line 
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I 

• 0 
u 
RtextESC 

insert before first non-blank 
open line below 
open above 
replace single character with x 
replace characters 

VI(l) 

Operators 
Operators are followed by a cursor motion, and affect all text that would 
have been moved over. For example, since w moves over a word, dw 
deletes the word that would be moved over. Double tbe operator, e.g., dd 
to affect whole lines. 

d 

' 
' < 
> 

Miscellaneous Operations 
c 
D 

' s 
J 
X 

X 
y 

Yank and Put 

delete 
change 
yank lines to buffer 
left shift 
right shift 
filter through command 
indent for LISP 

change rest of line (c$) 
delete rest of line (d$) 
substitute chars (d) 
substitute lines (ec) 
join lines 
delete characters (dl) 
... before cursor (db) 
yank lines (n) 

Put inserts the text most recently deleted or yanked. However, if a buffer 
is named, tbe text in that buffer is put instead. 

p 
p 
"xp 
"xy 
"xd 

Undo, Redo, Retrieve 
• u 

"dp 

AUTHOR 

put back text after cursor 
put before cursor 
put from buffer x 
yank to buffer x 
delete into buffer x 

undo last change 
restore current line 
repeat last change 
retrieve aU~ last delete 

Vi and ex were developed by The University of California, Berkeley Califor
nia, Computer Science Division, Department of Electrical Engineering and 
Computer Science. 
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SEE ALSO 
ex (l). 
Vi Quick R~erence Card. 
VI in the User Guide. 

CAVEATS AND BUGS 
Software tabs usin& ~y work only immediately after the autoindent. 

VI (I) 

Left and right shirts on intelligent terminals do not make use of insert and 
delete character operations in the termiiUll. 
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NAME 
we - word count 

SYNOPSIS 
we [ -I we I [names] 

DESCRIPTION 
We counts lines, words and characters in the named files, or in the stan
dard input if no names appear. It also keeps a total count for all named 
files. A word is a maximal string of characters delimited by spaces, tabs, or 
new-lines. 

The options I, w, and e may be used in any combination to specify that a 
subset of lines, words, and characters are to be reported. The default is 
-lwe. 

When names are specified on the command line, they will be printed along 
with the counts. 

EXAMPLE 
we filea fileb filec 

reports the number of lines, words, and characters in each of the files. 
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NAME 
what - identify sees files 

SYNOPSIS 
what [ -s I files 

DESCRIPTION 
What searches the given files for all occurrences of the pattern that ger(l) 
substitutes for %Z% (this is@(#) at this printiq;) and prints out what fol
lows until the first • , > , new-line,\ , or null character. For example, if 
the C program in file f.c contains 

char ident[) - "@(#)identification information"; 

and f.c is compiled to yield f.o and •.out, then the command 

what f.c f.o a.out 

will print 

f.c: 
identification information 

f.o: 
identification information 

a.out: 
identification information 

What is intended to be used in conjunction with the sees command ger(l), 
which automatically inserts identifying information, but it can aJso be used 
where the information is inserted manually. Only one option exists: 

- s Quit after finding the first occurrence of pattern in 
each file. 

EXAMPLE 
If "testl.c:!' has the followina string 

char v(] = "@(#)1 testl.c 2"; 

typing 

what testl.c 

would print the following: 

testl.c: 
I testl.c 2 

SEE ALSO 
get(l), help(l). 

DIAGNOSTICS 

BUGS 

Exit status is 0 if any matches are found, otherwise I. Use help(I) for 
explanations. 

It is possible that an unintended occurrence of the pattern @(#) could be 
found just by chance, but this causes no harm in nearly all cases. 
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NAME 
whereis -locate source, binary, and/or manual for program 

SYNOPSIS 
whereis [-sbm] [-u] [-88Mdir ..• -f] name ... 

DESCRIPTION 
Whereis locates sourcelbinary and manuals sections foe specified files. The 
supplied names are first slripped of leading patlmame components and standard 
extensions foe source files and manual entries, e.g., ".c" and ".lm". Prefixes 
of "s." resulting from use of sowce code conlrol are also dealt with. Whereis 
then attempts to locate the desired program in a list of standard places. If any 
of the -b, -s, or -m Bags are given then wherds searches only for binaries, 
sources, or manual sections respectively (or any two thereof). The -u ftag may 
be used to search for unusual entries. A file is said to be unusual if it does not 
have one entry of each requested type. Thus "whereis -m -u •" asks for those 
files in the cummt direciDry which have no documentation. 

Finally, the -8, -M, and -s ftags may be used to change or othenv:ise limit the 
places where whereis searches. The -t file flags is used to terminate the last 
such direciDry list and signal the start of file names. 

EXAMPLE 
The following finds all the files in /usr/bin which are not documented in 
/usr/man/man1 with source in lusr/srclcmd: 

cd/usr/ucb 
whereis -u -M /usr/manlman1 -s /usr/src/cmd -f • 

FILES 
/usrlsrc!• 
/usr/{doc,manW 
/lib, Jete, lusrl {lib,bi,n,ucb,old,new,local} 

AUTHOR. 
William Joy 

BUGS 
Since the program uses chdir(2) to run faster, patlmames given with the -M, 
-s, and -8 nmst be full; i.e., they must begin with a "/''. 
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NAME 
who - who is on the system 

SYNOPSIS 
who ( -uTHlpdbrlasq) (file) 

wbo am I 

wbo am 

DESCRIPTION 
Who can list the user's name, terminal line, login time, elapsed lime since 

activity occurred on the line, and the process-ID of the command inter
preter (shell) for each current UNIX system user. It examines the 
/ete/utmp file to obtain its information. If .file is given, that file is exam
ined. Usually, file will be /ete/wtmp, which contains a history of all the 
logins since the file was last created. 

Who with the am 1 or am I option identifies the invoking user. 

Except for the default - s option, the general format for output entries is: 

name !state] line time activity pid !comment] (exit] 

With options, who can list logins, logoffs, reboots, and changes to the sys
tem clock, as well as other processes spawned by the inil process. These 
options are: 

- u This option lists only those users who are currently logged in. The 
name is the user's login name. The line is the name of the line as 
found in the directory /dev. The rime is the time that the user logged 
in. The activily is the number of hours and minutes since activity last 
occurred on that particular line. A dot (.) indicates that the terminal 
has seen activity in the last minute and is therefore "current". If more 
than twenty-four hours have elapsed or the line has not been used 
since boot time, the entry is marked old. This field is useful when 
trying to determine whether a person is working at the terminal or 
not. The pid is the process-ID of the user's shell The comment is the 
comment field associated with this line as found in /etc/iniUab (see 
initwb(4)). This can contain information about where the terminal is 
located, the telephone number of the dataset, type of terminal if 
hard-wired, etc. 

- T This option is the same as the - u option, except that the stme of the 
terminal line is printed. The swre describes whether someone else can 
write to that terminal. A + appears if the terminal is writable by any
one; a - appears if it is not. Root can write to all lines. having a + or 
a - in the s1a1e field. If a bad line is encountered, a 'l is printed. 

-I This option lists only those lines on which the system is waiting for 
someone to login. The name field is LOGIN in such cases. Other 
fields are the same as for user entries except that the state field does 
not exist. 

- H This option will print column headings above the regular output. 

- q This is a quick who, displaying only the names and the number of 
users currently logged on. When this option is used, all other options 
are ignored. 
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- p This option lists any non-getty process which is currently active and 
has been previously spawned by init. llhe name field is the name of 
the program executed by inif as found in /ete/inittab. The state, line, 
and aclivily fields have no meaning. The comment field shows the id 
field of the line from /etc/inittab that spawned this process. See init
tab(4). 

-d This option displays all processes that have expired and not been 
respawned by inil. The exit field appears for dead processes and con
tains the termination and exit values (as returned by wait(2)), of the 
dead process. This can be useful in determining why a process ter
minated. 

- b This option indicates the time and date of the last reboot. 

- r This option indicates the current run-level of the inil process. 

-1 This option indicates the last change to the system clock (via the 
date(!) command) by root. See su(l). 

-a This option processes /etc/utmp or the named file with all options 
turned on. 

-s This option is the default and lists only the name, line, lime, and 
remote hast (if any) fields. 

EXAMPLE 

FILES 

who ami 
reports the name under which you are currently logged in. 

/etc/utmp 
/etc/wimp 
/etc/inittab 

SEE ALSO 
date(l), login(l), mesgO), su(l), wait(2). inittab(4), utmp(4) 
initOM) in the UniPius+ Administraror's Manual. 
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NAME 
whoami - print effective current user id 

SYNOPSIS 
whoami 

DESCRIPTION 
Whoami prints who you are. It works even if you are su'd, while 'who am 
i' does not since it uses /etc/utmp. 

FILES 
/etc/passwd 

SEE ALSO 
who (1) 

Page I 
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NAME 
write - write to another user 

SYNOPSIS 
wrile user [line] 

DESCRIPTION 
Write copies lines from your terminal to that of another user. When first 
called, it sends the message: 

Message from yourname (tty??) I date) ••• 

to the person you want to talk to. When it has successfully completed the 
connection, it also sends two bells to your own terminal to indicate that 
what you are typing is being sent. 

The recipient of the message should write back at this point. Communica
tion continues until an end of file is read from the terminal or an interrupt 
is sent, or the recipient has executed "mesg n". At that point write writes 
EOT on the other terminal and exits. 

If you want to write to a user who is logged in more than once, the line 
argument may be used to indicate which line or terminal to send to (e.g., 
ttyOO); otherwise, the first writable instance of the user found in /etc/utmp 
is assumed and the following message posted: 

user is logged on more than one place. 
You are connected to "terminar. 
Other locations are: 
terminal 

Permission to write may be denied or granted by use of the mesg(I) com
mand. Writing to others is normally allowed by default. Certain com
mands, in particular nro.QU) and pr(l) disallow messages in order to 
prevent interference with their output. However, if the user has super-user 
permissions, messages can be forced onto a write-inhibited terminal. 

If the character ! is found at the beginning of a line, write calls the shell to 
execute the rest of the line as a command. 
The following protocol is suggested for using write: when you first write to 
another user, wait for them to write back before starting to send. Each per
son should end a message with a distinctive signal (i.e., (o) for "over") so 
that the other person knows when to reply. The signal (oo) (for "over and 
out') is suggested when conversation is to be terminated. 

EXAMPLE 

FILES 

write unisoft tty7 

writes unisoft on terminal 7, unless messaa:s have been refused with 
mes.l/(1). 

/etc/utmp to find user 
/bin/sh to execute ! 

SEE ALSO 
mail(l), mesg(l), nrolf(l), prO}, sh(l), talk(IN), who(l). 
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DIAGNOSTICS 
u5er i5 nat lagged in if the person you are trying to write to is not logged in. 

Permission denied if the person you are trying to write to denies that per
mission (with mesg). 

Waming: mnnor respond, set mng -y 
if your terminal is set to mesg 11 and the recipient can
not respond to you. 

Can no longer write to usa 
if the recipient has denied permission (mesx n) after 
you had started writing. 
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NAME 
xargs - construct argument list(s) and execute command 

SYNOPSIS 
nrg11 (flags) [command (initial-arguments] 1 

DESCillmON 
Xargs combines the fixed initial-arguments with arguments read from stan
dard input to execute the specified command one or more times. The 
number of arguments read for each command invocation and the manner in 
which they are combined are determined by the flags specified. 

Command, which may be a shell file, is searched for, using one's SPATH. 
If command is omitted, /bin/echo is used. 

Arguments read in from standard input are defined to be contiguous strings 
of characters delimited by one or more blanks, tabs, or new-lines; empty 
lines are always discarded. Blanks and tabs may be embedded as part of an 
argument if escaped or quoted. Characters enclosed in quotes (single or 
double) are taken literaUy, and the delimiting quotes are removed. Outside 
of quoted strings a backslash (\) wiU escape the next character. 

Each argument list is constructed starting with the initial-arguments, fol
lowed by some number of arguments read from standard input (Exception; 
see -I flag). Flags -I, -I, and -n determine how arguments are selected 
for each command invocation. When none of these flags are coded, the 
initial-arguments are foUowed by arguments read continuously from stan
dard input until an internal buffer is fuU, and then crm~mand is executed 
with the accumulated args. This process is repeated until there are no more 
args. When there are flag conflicts (e.g., -I vs. -n), the last flag has pre
cedence. Flag values are: 

-!number Command is executed for each non-empty number lines of 
arguments from standard input. The last invocation of com
mand wiU be with fewer lines of arguments if fewer than 
number remain. A line is considered to end with the first 
new-line unless the last character of the line is a blank or a 
tab; a trailing blank/tab signals continuation through the next 
non-empty line. If number is omitted, I is assumed. Option 
-x is forced. 

-lrep/str Insert mode: command is executed for each line from standard 
input, taking the entire line as a single arg, inserting it in 
Initial-arguments for each occurrence of rep/str. A maximum 
of 5 arguments in initial-arguments may each contain one or 
more instances of replstr. Blanks and tabs at the beginning of 
each line are thrown away. Constructed arguments may not 

!row larger than 255 characters, and option -xis also forced. 
J is assumed for replstr if not specified. 

-nnumber Execute command usi.nj as many standard input arguments as 
possible, up to number arguments maximum. Fewer argu
ments will be used if their total size is greater than size char
acters, and for the last invocation if there are fewer than 
number arguments remaining. If option -:~~: is also coded, 
each number arguments must fit in the size limitation, else 
xargs terminates execution. 
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-· -· 

-ssize 

-eeoj'str 

XARGS(I} 

Trace mode: The command and each constructed argument list 
are echoed to file descrip-tor 2 just prior to their execution. 

Prompt mode: The user is asked whether to execute command 
each invocation. Trace mode ( -t) is turned on to print the 
command instance to be executed, followed by a ? ••• prompt. 
A reply of y (optionally followed by anything) will execute the 
command; anything else, including just a carriage return, 
skips that particular invocation of command. 
Causes xargs to terminate if any argument list would be 
greater than size characters; -:~~: is forced by the options -i 
and -1. When neither of the options -i, -I, or -n are 
coded, the total length of aU arguments must be within the 
size limit. 

The maximum total size of each arsument list is set to size 
characters; size must be a positive integer less than or equal to 
470. Ir -s is not coded, 470 is taken as the default. Note 
that the character count for size includes one extra character 
for each argument and the count of characters in the com
mand name. 

Eofstr is taken as the logical end-of-file string. Underbar (_) 
is assumed for the logical EOF string if -e is not coded. The 
value -e with no eofttr coded turns off the logical EOF string 
capability (underbar is taken literally). Xargs reads standard 
input until either end-of-file or the logical EOF string is 
encountered. 

Xargs will terminate if either it receives a return code of -1 from, or if it 
cannot execute, command. When command is a shell program, it should 
explicitly exit (see sh(l)) with an appropriate value to avoid accidentally 
returning with -1. 

EXAMPLE 
Is $1 I xargs -i -t mv $1/{} $2/{} 

will move all files from directory $1 to directory $2, and echo each move 
command just before doina; it. 

(logname; date; echo $0 $•) I xargs >>log 

will combine the output of the parenthesized commands onto one line, 
which is then echoed to the end of file "los". 

Is I xargs -p -I ar r arch 
1$ I xargs - p -I I xarp ar r arch 

causes the user to be asked which files in the current directory are to be 
archived and archives them into "arch" one at a time in the first instance, or 
as in the second instance, many at a time. 

echo S• I xarss -n2 diff 

will execute d(ff(l) with successive pairs of arguments orisinally typed as 
shell arguments. 

SEE ALSO 
sh(l). 
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DIAGNOSTICS 
Self-explanatory. 

XARGS(I) 
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NAME 
xstr - extract strings from C programs to implement shared strings 

SYNOPSIS 
xstr [ -cl [ -1 [file] 

DESCRIPTION 

FILES 

Xstr maintains a file strings into which strings in component parts of a large 
program are hashed. These strings are replaced with references to this 
common area. This serves to implement shared constant strings, most use
ful if they are also read-only. 

The command 
xstr -c name 

will extract the strings from the C source in name, replacing string refer
en~;:es by expressions of the form (&xstr{number]) for some number. An 
appropriate declaration of xstr is prepended to the file. The resulting C text 
is placed in the·file x.c, to then be compiled. The strings from this file are 
placed in the strings data base if they are not there already. Repeated 
strings and strings which are suffices of existing strings do not cause 
changes to the data base. 
After all components of a large program have been compiled a file xs.c 
declaring the common xs1r space can be created by a command of the form 

xstr 
This xs.c file should then be compiled and loaded with the rest of the pro
gram. If possible, the array can be made read-only (shared) saving space 
and swap overhead. 

Xstr can also be used on a single file. A command 

xstr name 
creates files x.c and xs.c as before, without using or affecting any strings file 
in the same directory. 
It may be useful to run xsrr after the C preprocessor if any macro 
definitions yield strings or if there is conditional code which contains strings 
which may not, in fact, be needed. Xstr reads from its standard input when 
the argument'-' is given. An appropriate command sequence for running 
xstr after the C preprocessor is: 

ce - E name.c I xstr - e -
cc -c x.c 
ml' x.o name.o 

Xs1r does not touch the file strings unless new items are added, thus make 
can avoid remaking xs.o unless truly necessary. 

strings 
>.0 

xs.c 
/tmp/xs* 

Data base of strings 
Massaged C source 
C source for definition of array 'xstr' 
Temp file when 'xstr name' doesn't touch slriugs 

SEE ALSO 
mkstr(l) 
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AUTHOR 
William Joy 

BUGS 
If a string is a suffix Clf another string in the data base, but the shorter 
string is seen first by xstr both strings will be placed in the data base, when 
just placing the longer one there will do. 
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NAME 
yae<: - yet another compiler-compiler 

SYNOPSIS 
yace (-vdlt] grammar 

DESCRIPTION 
Yacc convens a context-free grammar into a set of tables for a simple auto
maton which executes an LR(I) parsing algorithm. The @:rammar may be 
ambiguous; specified precedence rules are used to break amoiguities. 

The output file, y.tab.c, must be oompiled by tpe C compiler to produce a 
program yyparse. This program muSI be loaded with the lexical analyzer 
program, yyfex, as well as main and yyerror, an error handling routine. 
These routines must be supplied by the user; /ex(!) is useful for creating 
lexical analyzers usable by yacc. 

If the -v flag is given, the file y.output is prepared, which contains a 
description of the parsing tables and a report on conflicts generated by 
ambiguities in the grammar. 

If the -d flag is used, the file y.tab.h is generated with the #define state
ments that associate the yac,~assigned "token oodes" with the user-declared 
"token names". This allows source files other than y.tab.c to access the 
token codes. 
If the -I flag is given, the code produced in y.tab.c will 1101 contain any 
#line constructs. This should only be used after the grammar and the 
associated actions are fully debugged. 
Runtime debugging code is always generated in y.tab.c under conditional 
compilation control. By default, this code is not included when y.tab.c is 
compiled. However, when yacc's -t option is used, this debugging code 
will be compiled by default. Independent of whether the -1 option was 
used, the runtime debugging code is under the control of YYDEBUG, a 
pre-processor symbol. If YYDEBUG has a non-zero value, then the debug
ging code is included. If its value is zero, then the code will not be 
included. The size and execution time of a program produced without the 
runtime debugging code will be smaller and slightly faster. 

EXAMPLE 

FILES 

yacc filel.y 

invokes yacc to process file "filel.y" in ya,·,~rormat. 

y.output 
y.tab.c 
y.tab.h defines for token names 

temporary files yacc.tmp, yacc.debug, yacc.acts 
/usr/lib/yaccpar parser prototype for C programs 

SEE ALSO 
lexO), malloc(JX). 
YACCin the Programming Tools Guide. 

DIAGNOSTICS 
The number of reduce-reduce and shift-reduce conflicts is reponed on the 
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BUGS 

standard error output; 8 more detailed report is found in the y.output file. 
Similarly, if some rules are not reachable from the start symbol, this is also 
reported. 

Because file names are fixed, at most one yac(· process can be active in 8 

given directory at a time. 
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