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Preface 

The complete XENIX Reference Manual is actually divided into six parts and 
distributed as individual reference sections in the various volumes of the XENIX 
Operating, Text Processing, and Development Systems. The following table 
lists the name, content, and location of each reference section. 

Section Description Volume 

C Commands - used with the XENIX XENIXReferenceManual 
Operating System. 

CT Text Processing Commands - used Text Processing Guide 
with the Text Processing System. 

CP Programming Commands - used with Programmer's Guide 
the Development System. 

M Miscellaneous - information used for XENIX Reference Manual 
access to devices, system 
maintenance, and communications. 

s System Calls and Library Routines - Programmer's Reference 
available for C and assembly 
language programming. 

F File Formats - description of vari0us Programmer's Reference 
system files not defined in section M. 

In text, a given command, routine, or file is referred to by name and section. For 
example, the programming command "cc", which is described in the 
Programming Commands(CP)section, is listed as cc(CP) in the text. 

The alphabetized table of contents given on the following pages is a complete 
listing of all XENIX commands, system calls, library routines, and file formats. If 
you want to locate information about a specific item look in the indicated 
reference section. 
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Alphabetized List 
<Jommand:I, Systems Calls, Library Routines, and File Formats 

a.out ................................. a.out(F) bsearch ......................... bsearch(S) 

) a641 .................................... a6.fl( S) cabs .................................. hypot( S) 
abort ................................. abort(S) cal ........................................ cal( C) 
abs ....................................... abs(S) calendar ...................... calendar( C) 
access .............................. access( S) calloc .............................. malloc( S) 
acct ..................................... acct(F) cat ........................................ cat( C) 
acct ..................................... acct(S) ch ........................................ cb( CP) 
acct.com ........................ acctcom( C) cc ........................................ cc( CP) 
acct.on ............................. accton( C) cd .......................................... cd( C) 
acos ..................................... tng(S) cdc ..................................... cdc( CP) 
&db ................................... adb(CP) ceil ..................................... ftoor(S) 
&dmin ........................... admin( CP) chdir .................................. chdir( S) 
alarm ............................... alarm(S) checkcw ............................. cw( CT) 
aliBSes .......................... aliases(M) checkeq ............................ eqn( CT) 
aliases.hBSh ................. aliases(M) checklist ..................... checklist(F) 
&liBShash .................. aliashash(M) chgrp ................................ chgrp( C) 
&r ........................................ ar( CP) chmod ............................ ch mod( C) 
ar .......................................... ar(F) chmod ............................. chmod(S) 
a.s ........................................ as( CP) chown ............................. ch own( C) 
BScii .................................. asciitM) chown ............................. chown(S) 
a.sctime ............................. ctnne(S) chroot ............................. chroot( C) 
BS in ..................................... trig( S) chroot .............................. ch root( S) 
BSktime ........................ ask time( C) chsize ............................... chsize( S) 
a.ssert . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . assert( S) clearerr ............................ f e"or( S) 
BSsign ............................. assign( C) close .................................. close( S) 
at ........................................... at( C) cmp .................................... cmp( C) 
&t&n ..................................... trig( S) col ...................................... col( CT) 
at&n2 ................................... trig( S) comb .............................. comb( CP) 
at.of ..................................... atof( S) comm .. . . .. . . .. .. .. . . . . . .. .. . . . . . . . comm( C) 
at.oi ..................................... a to!( S) config ............................ con.fig( CP) 
at.ol ..................................... atof(S) copy ................................... copy(C) 
aUJ. ......................................... at(C) core .................................... core(F) 
atrm ...................................... at(C) cos ....................................... tn"g(S) 
awk .................................... awk( C) cosh .................................... sinh( S) 
backup .......................... backup(C) cp .......................................... cp(C) 
backup .......................... backup(F) cpio .................................... cpio( C) 
badblkutil ................ badblkutil(M) cpio ..................................... cpio(F) 
banner ........................... banner( C) cpp .................................... cpp( CP) 
ba.sen&me .................. basename( C) cre&t .................................. creat( S) 
be .......................................... be( C) creat.sem ...................... creatsem( S) 
bditf . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b diff( C) cref . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ere!( CP) 

) bfs ........................................ bfs( C) cron ................................... cron( C) 
brk ..................................... sbrk(S) crypt ................................. crypt( C) 
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crypt . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . .. . crypt( S) dump ................................ dump( F) 
~h ....................................... ~h(~ 
~plit ................................ csplit( C) 
ctags ............................... eta gs( CP) 
ctermid .......................... ctermid( S) 
ctime . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ct1me( S) 

dumpdir ....................... dumpdir( C) 
dup ...................................... dup(S) 
dup2 .................................... dup( S) 
8087 ................................. 8087(M) 
86rel ................................. 88rel( F) 

( 
cu .......................................... cu( C) echo ................................... echo( C) 
curses .............................. curses( S) 
cW1erid ........................... cusen.d( S) 

ecvt ..................................... ecvt( S) 
ed .......................................... ed( C) 

cut ..................................... cut( CT) 
cw ...................................... cw( CT) 
cwcheck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cw( CT) 

edata. ................................... end( S) 
egrep .................................. grep( C) 
enable ............................ enable( C) 

daemon.mo ........... daemon.mn(M) encrypt .............................. crypt( S) 
date .................................... date( C) 
dbminit .............................. dbm(S) 
de .......................................... de( C) 

end ...................................... end(S) 
enclgrent ....................... getgrent( S) 
endpwent ..................... getpwent( S) 

dd ......................................... dd( C) 
dea.seign . . . . . . . . . . . . . . . . . . . . . . . . . assign( C) 

env ...................................... env( C) 
environ ........................ environ(M) 

default .......................... default(M) 
defopen ......................... defopen(S) 
defread .......................... defopen(S) 

eqn ................................... eqn( CT) 
eqncheck .......................... eqn( CT) 
errno ................................ perror( S) 

delete ................................. dbm(S) 
delta. ............................... delta( CP) 
deroff ............................ derour_ CT) 
devnm . . . . . . . . . . . . . . . . . . . . . . . . . . . . devnm( C) 
dt ........................................... dfl. C) 
dial .................................... dial(M) 
diction ......................... diction( CT) 
di ff . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . .. .. .. . diur_ C) 
dift'3 .................................. diffS( C) 
diffmk ......................... diffmk( CT) 

et.ext .................................... end( S) 
ex .......................................... ex( C) 
execl ................................... exec( S) 
execle .. . .. . .. . . . . .. . . . . . . . . .. .. .. .. . . . ezec( S) 
execlp ................................. ezec( S) 
execv .................................. ezec( S) 
execve ................................ ezec( S) 
execvp ................................ ezec( S) 
exit ...................................... exit(S) 
exp ....................................... exp(S) 

( 

dir ........................................ dir(F) 
dircmp ........................... dircmp( C) 

explain ....................... explain( CT) 
expr ................................... expr( C) 

dirname ....................... dirname( C) 
die able ........................... disable( C) 
diekcmp .......................... diskcp( C) 
diekcp ............................. diskcp( C) 

fabe .................................... floor( S) 
factor ............................... factor( C) 
falia.ses ......................... aliases( M) 
raise .................................. false( C) 

doe ...................................... dos( C) 
doeca.t .................................. dos( C) 
doecp ................................... dos( C) 

fcloee ................................ /close( S) 
fcntl ................................... fcntl( S) 
fcvt ..................................... ecvt( S) 

doedir .................................. dos( C) 
dos le . . . . . . . .. .. . . . .. . . .. . . . . . .. .. .. .. . . . dos( C) 
dosmkdir ............................ dos( C) 
doe rm .................................. dos( C) 
doermdir ............................. dos( C) 
dtype .. .. . . . .. . . . . . . .. . . . . .. .. . . . . . .. dtype( C) 
du ......................................... du( C) 
dump .. .. . . . .. .. . . . . . . . . . . . . .. .. .. .. dump( C) 

fd .......................................... fd(M) 
fdisk ............................... /disk( C) 
fdopen .............................. f open( S) 
feof ................................... /error( S) 
(error ................................ /error( S) 
fetch ................................... dbm(S) 
ffiush .............................. /close( S) 
fgetc .................................... getc( S) 

( 
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rget.s .................................... gets( S) getppid ............................. getpid(S) 
(grep .................................. grep( C) getpw ............................... getpw( S) 
file system ............... file system(F) getpwent ...................... getpwent( S) 
file ....................................... file( C) getpwnam .................... getpwent( S) 
fileno ................................ /error( S) getpwuid ...................... getpwent( S) 
find .................................... find( C) get.II .................................. gets( CP) 
finger .............................. finger( C) get.II ..................................... gets( S) 
firstkey .............................. dbm( S) 
fixperm ........................ fizperm(M) 

getty ................................. getty(M) 
getuid .............................. getuid(S) 

floor ................................... floor( S) getw .................................... getc( S) 
rmod .................................. floor( S) 
(open ................................ f open( S) 

gmtime ............................. ct1ine(S) 
grep ................................... grep( C) 

rork .................................... fork( S) group .............................. group(M) 
rormat ............................ format( C) 
rprintr ............................... pnntf( S) 

grpcheck ..................... grpcheck( C) 
gsignal ........................... ssignal( S) 

rput.c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . putc( s) halt.sys ........................... haltsys( C) 
(put.II ................................... puts( S) hd ......................................... hd( C) 
rread ................................. /read( S) hd ........................................ hd(M) 
rree ................................. malloc( S) hdr .................................... hdr( CP) 
(reopen ............................. f open( S) 
rrexp ................................. frezp(S) 

head .................................. head( C) 
help ................................. help( CP) 

rscanr ............................... scanf(S) hyphen ........................ hyphen( CT) 

) 
rsck .................................... fsck( C) 
rseek ................................. fseek(S) 
rs tat ..................................... stat( S) 
rt.ell ................................... /seek( S) 

hypot ................................ hypot(S) 
id ........................................... id( C) 
init ..................................... init(M) 
inode ................................ 1node(F) 

rtime .................................. tnne( S) install ............................ install(M) 
rwrite ................................ /read( S) intro .................................. intro( C) 
rx!ist ................................... zlist( S) 
gamma .......................... gamma( S) 

intro ................................ intro( CP) 
intro ............................... intro( CT) 

gcvt ..................................... ecvt( S) intro .................................. intro(F) 
get ...................................... get( CP) intro ................................. intro(M) 
get.c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g etc( S) intro .................................. intro( S) 
get.char ................................ getc( S) ioctl .................................... ioctl( S) 
get.cwd ............................ getcwd( S) isalnum ............................ ctype( S) 
getegid ............................. getuid( S) isalpha. .............................. ctype( S) 
getenv ............................. getenv( S) isascii ............................... ctype( S) 
geteuid ............................. getuid( S) 
getgid ............................... getuid( S) 

isa.tty ............................ ttyname( S) 
iscntrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ctyp e( S) 

getgrent ........................ getgrent( S) isdigit ................................ ctype( S) 
getgrgid ........................ getgrent( S) 
getgrnam ...................... getgrent( S) 

isgraph .............................. ctyp e( S) 
is lower .............................. ctype( S) 

getlogin ......................... getlogin( S) isprint ............................... ctype( S) 
getopt .............................. getopt( C) 
getopt ............................... getopt(S) 
getpass .......................... getpass(S) 

) 
ispunct .............................. ctype( S) 
isspace .............................. ctype(S) 
is upper .............................. ctype( S) 

getpgrp ............................. getpid(S) 
getpid ............................... getpid(S) 

isxdigit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ctyp e( S) 
jO ...................................... b essel( S) 
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jl ...................................... b euel( S) messages ................... meuagea(M) 
~n •..................................... b e:"_el( S) 
JOID ..................................... JOm(C) 

micnet ........................... micnet(M) 
mkdir .............................. mk dir( C) 

keyboard ................... keyboard(M) 
kill ...................................... kill( C) 
kill ....................................... kill( S) 

mkfs ................................. mkfs( C) 
mknod ........................... mknod( C) 
mknod ............................ mknod(S) ( 

kmem .............................. mem(M) mkst.r ............................ mkatr( CP) 
l ............................................... l( C) 
l3t.ol ................................... l9tol( S) 

mkt.emp ........................ mktemp(S) 
mkuser ......................... mkuaer( C) 

l64a .................................... a64l( S) mm ................................... mm( CT) 
le ............................................ le( c~ 
ld ......................................... ld(CP 
Id .......................................... ld(M 

mmcheck ................. mmcheck( CT) 
mmcheck ................. check mm( CT) 
mmt ................................ mmt( CT) 

ldexp ................................. fre:r:p( S) 
lex ..................................... le:r:( CP) 

mnttab ........................... mnttab(F) 
modf .................................. fre:r:p( S) 

line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . line( C) monit.or ......................... monitor( S) 
link ..................................... link( S) more ................................. more( C) 
lint .................................... lint( CP) mount ............................. mount( C) 
In ........................................... ln( C) mount ............................. mount( S) 
local time .......................... ctime( S) 
lock .................................... lock(S) 

mv ....................................... mv(C) 
nap ...................................... nap(S) 

lockf .................................. lock!( S) nbwai1z!em ................... wa"8em( S) 
locking ........................... locking(S) ncheck .......................... ncheck( C) 
log ........................................ e:r:p(S) neqn ................................. eqn( CT) 
loglO .................................... e:r:p( S) neqn ............................... neqn( CT) 
login ................................ login(M) 
logname ...................... logname( C) 

netutil ............................ netutil( C) 
newgrp .......................... newgrp( C) 

logname ....................... logname( S) news ................................. newa( C) 
longjmp ........................... setftnp( S) 
look ................................... look( C) 
lorder ............................ larder( CP) 

next.key .............................. dbm( S) 
nice .................................... nice( C) 
nice ..................................... nice( S) 

~~~ ................................................................................... lp~g~ nl ........................................... nl( C) 
nlist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . nliat( S) 

)search ........................... lsearch( S) nm ..................................... nm(CP) 
)seek ................................. laeek( S) 
I tol3 ................................... l9tol( S) 

nohup ............................. nohup( C) 
nroff ............................... nroff( CT) 

m4 ..................................... m4(CP) null .................................... null(M) 
machine ..................... machine(M) 
mail .................................. mall( C) 
make ............................. make( CP) 

od .......................................... od(C) 
open ................................... open( S) 
opensem . . . . . . . . . . . . . . . . . . . . . . opensem( S) 

makekey ................... makekey(M) 
maliases ....................... aliaaea(M) 
malloc ............................. malloc( S) 

pack .................................. pack( C) 
passwd .......................... paaawd( C) 
passwd ......................... paaawd( M) 

man . . . .............. man( CT) pa.st.e . . ...... paate( CT) 
ma.pkey ....................... mapkey(M) 
mast.er ............................ master( F) 

pause ............................... pause( S) 
peat ................................... pack( C) ( 

mem ................................. mem(M) 
mesg ................................. meag( C) 

pclose ............................... pop en( S) 
perror .............................. perror( S) 
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pipe ..................................... piPe( S) scanf ................................. scanf( S) 
plock ................................. plock( S) 
popen ............................... popen( S) 

sccsdiff ....................... sccsdiff( CP) 
secs file . . . . . . . . . . . . . . . . . . . . . . . . . . . secs.file( F) 

) 
pow ...................................... ezp(S) 
pr .......................................... pr(C) 
prep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . prep( CT) 

sdda.te ............................. sddate( C) 
sdenter ........................... sdenter( S) 
sdget ................................. sdget( S) 

print! ................................ print/( S) sdgetv .............................. sdgetv( S) 
prof .................................. prof( CP) sdiff ................................... sdiff( C) 
profil ................................. profil( S) sdleave ........................... sdenter( S) 
profile ............................ profile(M) sdwa.itv ............................ sdgetv( S) 

~rs . .-.-.·.-.-.-.-.-.-.-.-.-.-.-.·.-.-.-.-.-.-.-.-.-.-.-.·.-.-.-.-.·.-.-.-.-.-.. ~.ra,,W~~ sed ....................................... sed( C) 
setbuf .............................. setbuf(S) 

pet.at .................................. pstat( C) set.color ......................... setcolor( C) 
ptrace .............................. ptrace( S) setgid ............................... setuid( S) 
ptx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ptz( CT) setgrent ........................ getgrent( S) 
putc .................................... putc( S) setjmp ............................. setjmp( S) 
putchar ............................... putc( S) 
putpwent ..................... putpwent( S) 

setkey ................................ crypt( S) 
setmnt ............................ setmnt( C) 

put.e .................................... puts( S) setpgrp ........................... setpgrp(S) 
putw ................................... putc( S) 
pwadmin .................... pwadmin( C) 

setpwent ...................... getpwent( S) 
settime .......................... settime( C) 

pwcheck ··········-·-·· ..... pwcheck( C) setuid ............................... setuid( S) 
pwd .................................... pwd(C) 
qsort .................................. qsort( S) 
quot ................................... quot( C) 
rand ................................... rand(S) 
random ......................... random( C) 

) 

sh .......................................... sh( C) 
shutdn ............................ shutdn( S) 
shutdown ................... shutdown( C) 
signal ............................... signal( S) 
sigsem ............................ sigsem( S) 

ranlib ............................ ranlib ( CP) sin ....................................... trig( S) 
ratfor ............................. ratf or( CP) sinh .................................... sinh( S) 
rep ....................................... rep( C) size ................................... size( CP) 
rdchk ............................... rdchk( S) sleep ................................. sleep( C) 
read .................................... read(S) 
realloc ............................. malloc( S) 

sleep .................................. sleep( S) 
soelim .......................... soelim( CT) 

red ....................................... red( C) sort ..................................... sort( C) 
regcmp ........................ regcmp( CP) 
regcmp .............................. regez( S) 

spell ................................ spell( CT) 
spellin ................. _ ........... spell( CT) 

regex ................................. regez(S) spellout ........................... spell( CT) 
regexp ... .. ... ....... .. .. . . ..... regezp( S) 
remote ........................... remote( C) 

spline ............................ spline( CP) 
split .................................. split( C) 

rest.or ............................... restor( C) sprintf .............................. print/( S) 
rewind ............................... {seek( S) sqrt ...................................... ezp( S) 
rm ........................................ rm(C) srand ................................. rand(S) 
rmdel ···················--···-···· rmdel(CP) sscanf ............................... scan/( S) 
rmdir ............................... rmdir( C) 
rmuser .................... _ ...... rmuser( C) 
rsh ....................................... rsh( C) ) 

ssignal ........................... ssignal( S) 
stat ...................................... stat( F) 
stat ...................................... stat( S) 

sa.ct .................................. sact( CP) 
sbrk .................................... sbrk(S) 

stdio ................................... stdio( S) 
stime ................................. stime( S) 
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store ................................... dbm(S) tmpnam ....................... tmpnam( S) 
strcat ................................ stn"ng( S) 
strchr ............................... stn"ng( S) 

toascii ................................ conv( S) 
tolower ............................... conv( S) 

strcmp .............................. stn"ng( S) 
strcpy ............................... stn"ng(S) 
strcspn ............................. stn"ng( S) 

top ...................................... top(M) 
top.next .............................. top(M) 
touch ................................ touch( C) 

( 
strdup ............................... stn"ng( S) toupper .............................. conv( S) 
stringl' ......................... strings( CP) 
strip ................................. stn"p( CP) 

tputs ............................. termcap( S) 
tr ............................................ tr( C) 

strlen ............................... stn"ng( S) troff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tro .tJl CT) 
strnca.t .............................. stn"ng( S) 
strncmp ............................ string( S) 

true .................................... true( C) 
tset ...................................... tset( C) 

strncpy ............................. stn"ng( S) tsort ................................ tsort( CP) 
strpbrk ............................. string( S) 
strrchr .............................. string( S) 

tty ......................................... tty( C) 
tty ........................................ tty(M) 

strspn ............................... stn"ng( S) ttyna.me ........................ ttyname( S) 
strtok ............................... stn"ng( S) ttys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ttys( M) 
stty ...................................... stty( C) types ................................. types( F) 
style ................................ style( CT) tzset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ctime( S) 
SU·········································· su(C) 
sum .................................... sum(C) 

ulimit ............................... ulimit( S) 
umask ............................ umask( C) 

swab ................................. swab(S) umask ............................ umask(S) 
sync ................................... sync( C) umount ......................... umount( C) 
sync .................................... sync( S) 
sys_errlist ....................... perror( S) 
sys_nerr .......................... perror( S) 

umount ......................... umount(S) 
uname ............................ uname( C) 
una.me ............................ uname( S) 

( 
sysa.dmin .................. sysadmin( C) unget ............................. unget( CP) 
system ............................ system( S) ungetc ............................. ungetc( S) 
systemid ..................... systemid(M) uniq ................................... uniq( C) 
ta.ii ...................................... tau( C) units ................................. units( C) 
tan ....................................... trig( S) unlink ............................. unlink(S) 
ta.oh .................................... sinh( S) 
tar ........................................ tar( C) 

unpack .............................. pack( C) 
usta.t .................................. ustat( S) 

tbl ...................................... tbl( CT) utime ................................ utime(S) 
tee ........................................ tee( C) 
term ................................. term( M) 

utmp ................................ utmp( M) 
uuclean ........................ uuclean( C) 
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uustat Uucp status inquiry and job control. 
uusub Monitor uucp network. 
uuto, uupick PublicXENIX-to-XENIXfilecopy. 
uux Executes command on remote XENIX. 
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INTRO ( C) INTRO ( C) 

Name 

intro - Introduces XENIX commands. 

) Description 

) 

) 

This section describes use of the individual commands avail
able in the XENIX Operating System. Each individual com
mand is labeled with either a C, a CP, or a CT for easy refer
ence from other volumes. The letter "C" stands for "com
mand". The letters "P" and "T" stand for commands that 
come with the optional XENIX Development System {Pro
gramming) and the XENIX Text Processing System, respec
tively. For example, the reference date( C) indicates a refer
ence to a discussion of the dat.e command in the C section; 
the reference cc{ CP) indicates a reference to a discussion of 
the cc command in the XENIX Development System; and the 
reference spell( CT) indicates a reference to a discussion of the 
spell command in the XENIX Text Processing System. The 
Text Processing and Development Systems are optional sup
plemental packages to the standard Operating System. 

The "M" Miscellaneous section contains miscellaneous infor
mation including a great deal of system maintenance informa
tion. Other reference sections include the "S" System Ser
vices section and the "F" File Format section. Both these 
sections come as part of the Programmer's Reference with the 
optional Development System. 

Syntax 

Unless otherwise noted, commands described in this section 
accept options and other arguments according to the following 
syntax: 

name [ opti'on( s)] [ cmdarg( s)] 

where: 

name 

option 

Is the name of an executable file. 

noargletter( s) or, 
argletter< > optarg 
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noargletter 

argletter 

optarg 

cmdarg 

See Also 

IN1RO (C) 

where < > is optional whitespace. 

Is a single letter representing an option without 
an argument. 

Is a single letter representing an option requir
ing an argument. 

Is an argument (character string) satisfying 
preceding argletter. 

Is a pathname (or other command argument) 
not beginning with - • - by itself indicates the 
standard input. 

getopt( C), getopt( S) 

Diagnostics 

( 

Upon termination, ea.ch command returns 2 bytes of status, · 
one supplied by the system and giving the cause for termina.- ( 
tion, and (in the case of "normal" termination) one supplied 
by the program (see wai1( S) and exit( S)). The former byte is 
0 for normal termination; the latter is customarily 0 for suc-
cessful execution and nonzero to indicate troubles such as 
erroneous parameters, bad or inaccessible data. It is called 
variously ''exit code'', ''exit status'', or ''return code'', and is 
described only where special conventions are involved. 

Notes 

Not all commands adhere to the syntax described here. 
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Name 
acctcom - Searches for and prinls process accounting files. 

Syam 
acctcom r r options Jr file n . . . 

Descriptloa 
Acctcom reads file, the standard input, or /usr/adm/pacct, in the 
fonn described by acct(F) and writes selected records to the stan
dard output. Each record represents the execution of one process. 
The output shows the COMMAND NAME, USER, TI'YNAME, 
START TIME, END TIME, REAL (SEC), CPU (SEC), MEAN 
SIZE (K), and optionally, F (the fork/exec flag: 1 for fork without 
uec) and STAT (the system exit status). 

The cormnand name is prepcndcd with a # if it was executed with 
super-user privileges. If a process is not associated with a k.oown 
terminal, a ? is printed in the TI'YNAME field. 

If no files arc specified, and if the standard input is associated with 
a terminal or /dev/null (as is the case when using & in the shell), 
/usr/admlpacct is rzad, 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/pacct is 
usually the cuaem file to be examined; a busy system may need 
several files, in which case all but the current file will be found in 
/usrladmlpacct?. The options are: 

-b Reads back.wards, showing latest commands first. 

-r Prims the for/c/exec flag and system exit status columns 
in the output. 

-b Instead of mean memory size, shows the fraction of 
total available CPlJ time consumed by the process 
during its execution. This "hog factor" is computed 
as: 

(total CPU time)/(elapsed time). 

-l Prims columns containing the 1/0 counts in the output. 

-k Instead of memory size, shows total kcore-minutes. 

-m Shows mean core size (the default). 
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-r Shows CPU factor (user timel(system-timc + usc:
timc).) 

-t Shows scpatate system and usct CPU times. 

.Excludes column hC3dings from the output. 

-1 liM Shows only processes belonging to tcrmllJal /devlliM. 

-a user Shows only processes belonging to user that may be 
specified by a user 10, a login name that is then con
verted to a user 10, a # which designates only those 
proces,,cs executed with super-user privileges, or 1 
which designates only those processes associated with 
unknown user 10s. 

-a group 
Shows only processes belonging to group. The group 
may be designated by either the group ID or group 
name. 

-d mmidd 
Ally time arguments following this dag are assumed to 
occur on the given month and day, rather than during 
the last 24 hours. This is needed foe looking at old 
files. 

-s time Shows only those processes that existed on or after 
time. given in the form hr:min:.rec. The :.uc or 
:min:sec may be omitted. 

-e time Shows only those processes that e.x.istcd on or before 
time. Using the same time for both -sand -e shows 
the processes that existed at time. 

-o pattern 
Shows only commands matching pa1tern that may be a 
regular expression as in ed (C) except that + means 
one Of more occurrences. 

-H factor 
Shows only processes that exceed factor, where factor 
is the "hog factor" as eApiaincd in option -b above. 

Page 2 

( 

( 

( 



) 

) 

ACCTCOM(C) ACCI'COM(C) 

-I number 
Shows driver processes transferring more characters 
than the cutoff numwr. 

-0 time Shows only those processes with operating system a>u 
time that exceeds time. 

-C time Shows only those processes that exceed time (the total 
CPU time). 

Multiple options have the effect of a logical AND. 

FDes 
/ctc/passwd 

/usr/adm/pacct 

/etc/group 

See Also 
accton(C), ps(C), su(C), ac:ct(S), acct(F), utmp(M) 

Notes 
Acctcom only reports on processes that have tcnninated; use ps (C) 
for active troccsses. 
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Na.me 

accton - Turns on aceounting. 

Syntax 

aecton [ file I 

Description 

Ac:c:toa turns on and off process accounting. If no file is given, then 
accounting is turned off. It file is given, it must be the name ot an 
existing file, t.o which the kernel appends process accounting records. 
(see cc:c:t ( S) and cc:c:t (F)). 

Files 

/etc/passwd Used for login name t.o user ID conversions 

/usr/lib/acct Holds many accounting commands 

/usr/adm/pa.cct Current process accounting file 

/usr/adm/wtmp Login/logout history file 

See Also 

acctcom(C), acct(S), acct(F), utmp(M) 
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Name 

asktime - Prompts for the correct time of day. 

) Syntax 

) 

/etc/asktim.e 

Description 

This command prompts for the time of day. You must enter 
a legal time according to the proper format as defined below: 

[ [ yy] mmdd] hhmm 

Here the first mm is the month number; dd is the day number 
in the month; hh is the hour number (24-hour system); the 
second mm is the minute number; yy is the last 2 digits of the 
year number and is optional. The current year is the default if 
no year is mentioned. 

Examples 

This example sets the new time, date, and year to "11:29 
April 20, 1984". 

Current system time is Wed Nov 3 14:36:23 PST 1982 
Enter time ( [yymmdd] hhmm): 8404201129 

Diagnostics 

If you enter an illegal time, asktime prompts with: 

Try again: 

) Not.es 

Asktime is normally performed automatically by the system 
startup file /etc/re immediately after the system is booted; 
however, it may be executed at any time. The command is 
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privileged, and can only be executed by the super-user. 

Systems which autoboot will invoke aaktime automatically on 
reboot. On these system if you don't enter a new time, or 
press return, within 10 minutes of invoking aaktime the sys
tem will use the time value it has. 
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N1111e 
assign. deassign - Assigns and deassigns devices. 

Synta 
mgn r -a 1 r -y 1 r -d 1 r device 1 ... 
deassfp r -a 1 r -· 1 r device 1 ... 

Desaiptloa 
Assign attempts to assign device to the current user. The device 
argument must be an assignable device that is oot c:wrently 
assigned. An assign commmf without an argument prints z list of 
assignable devices along with the name of the user to whom they 
arc assigned. 

DeassiRn is used to "deassign .. devices. Without any arguments, 
deassiRn will deassign all devices assigned to tbc us=-. When 
arguments arc given, an attcmp( is made to deassign cac:h device 
given as an argument. 

Available options include: 

-d Performs the action of deassign. The -d option may be 
embedded in device names to assign some devices and 
deassign others. 

-· Gives verbose output. 

-a Suppresses assignment or deassignment, but perfonns 
error c:hcc:king. 

The assign command will not assign any assignable devices if it 
cannot assign all-of them. Deassign gives no diagnostic: if the 
device cannot be deassigned. Devices m1.y be automatically deas
signed at logout, but this is not guaranteed. Device names may be 
just the beginning of the device required. For example, 

assign fd 

should be used to assign all ftoppy disk. devices. Raw versions of 
device will also be assigned. e.g., the raw floppy disk devices 
/dev/rfd? would be assigned in the above ex.ample. Note that in 
many installations the assignable devices such as ftoppy disks have 
general read and write ac:cess, so the assign command may not be 
necessary. This is particularly true on one-user systems. Devices 
supposed to be assignable with this command should be owned by 
the user asg. The directory /dev should be owned by bin and have 
mode 755. The assign command (after checking for use by some
one else) will then mak.e the device owned by whoever invokes the 
command, without changing the access permissions. This allows 
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the system administrator to set up individual devices that are freely 
available, assignable (owned by asg), or nonassignable and res
tricted (mt owned by asg and whh some restricted mode). Note 
also that the first time assign is invok.ed it builds the assignable 
devices table letdalab. This table is used in subscquem invoca-
tions to save repeated scarclles of the ltkv directory. 1f one of the ( 
devices in ltkv is changed to be assignable (i.e .• owned by asg ), 
then lnclatab should be removed (by the super-user) so that a 
c:cm:ct list will be built the next time the command is invok.ed. 

Flies 
/ctc/atab Table of assignable devices 

/dev/asglock. 
File to prevent concuacnt access 

Dlapastics 
Ex.it code 0 returned if successful. 1 if problems, 2 if t:kvic~ cannot 
be assigned. 
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Name 

at, atq, atrm - Executes commands at a later time. 

Syntax 

at time [ day) [ file ) 

atq(-1) 

atrm iJraumber ... 

Description 

At causes the contents or a file to be executed as a shell script at a 
specified time. This command is useCul (or running processes at reg
ular intervals, or when the system is not busy. The arguments are: 

time 1 to 4 digits, followed by an option~ "a" for am, "p" for 
pm, "n" ror noon, or "m" for midnight. One- and two
digit numbers are interpreted as hours, three- and four-digit 
numbers as hours and minutes. Ir no letters follow the 
digits, 24-hour time is assumed. 

day Either a month name followed by a day number, or the 
name or a day or the week. Ir the word "week" follows the 
name or the day, the file is invoked seven days alter the day 
named. Names or months and days may be recognizably 
truncated. (See the Examples later in this section.) · 

file The na.me ot the file containing the command( s) to be exe
cuted. It no fil.e is specified, the standard input is assumed. 

At creates a file that is executed by the shell at the specified time. 
This file contains a comment line that lists the user's user ID and 
group IO, a. cd command tha.t changes the working directory or the 
process to the one you were using when you executed at, assign
ments to the a.ppropri:!.te environment variables, and the file specified 
in the at command line. Output rrom processes in fil.e must be 
redirected or, (on most syst.ems) it is lost. At shell scripts are run by 
periodic execution or the command /u•r/.ih/atrun from eron(C). 

The atq command gives the following information about files waiting 
to be processed: 

The user IO under which the file will run 

A unique ID number used to reference the file 

The date and time the file will be processed 
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The -l option displays the commands in ea.eh file in the queue. 

The c&trm command removes files rrom the "at" queue. Atrm uses 
the ID number( s) rrom the 1atq command to remove the specific 
file(s). A user ean only remove his own files. 

Exampies 

Use the rollowing line to place a file in the queue: 

at Sa jan 24 /iJ.e 

In the (ollowing command line, /iJ.e will be executed a week rrom 
this Friday at. 3:30 pm. 

at 1530 rr week file 

To remove a. file from the queue, find out the ID number(s) with 

Then remove the file with 11trm : 

a.trm idn.umbe~ 

A sample 11t file might contain the line 

lpr biglongfil.e 

which sends biglongfile to the lineprinter. 

Files 

/usr/spool/a.t/yy.ddd.hhhh.uu 
Activity to be performed at hour h./i/&/& or 
day ddd or year 1l1J. Uu is a. unique 
number. 

/usr /spoo l/a.t/lasttimedo ne 

/usr /spool/at/past 

/usrflib/a.trun 

See Also 

Contains !&Al&/& for last hour or activity. 

Contains old at files. 

Program that executes activities at the 
specified time. 

ca.le n da.r( C), cro n( C) , pwd( C) 
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Diagnostics 

Complains about various syntax errors and times out or range. 

Not.es 

The direct.cry /1ur/1pool/at/put should be periodically emptied by the 
super-user. 

Due t.o the granularity or the execution or /rur/.ib/atrun., there may be 
problems in scheduling things exactly 24 hours int.a the future. 
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Name 

awk - Searches ror and processes a. pa.tr.em in a. file. 

Syntax 

awk [ - r c I [ - r prog,.amfile I' program' I [ file .•• I 

Description 

Awk scans each input file for lines that match pa.tr.ems specified in 
program or in programfile. When a. line or file matches a. patt.em, an 
usociat.ed action may be performed. At11k is useful for compiling 
information, performing arithmetic on input data, and for doing 
it.erative or conditional processing. 

The options a.re: 

- Fe Sets the field separator variable (FS) to the Jett.er "c". The 
default field separators a.re tab and space. 

- r Causes 11t11k to take its program from programfile. 

The arguments a.re: 

programfiJ.e 
A file containing an 11wk program. 

prognm An awk program. Programs given on the command line 
muat be enclosed in single quotation marks to prevent 
interpretation by the shell 

/iJ.e .•. The name( s) ot the file or files to be processed. Ir no 
filename is given, the standard output is used. 

An 11wk program consists or statements in the form: 

patt.em { action } 

Pattem-a.ction statements may appear on the awk command line, or 
in a.n awk program file. 

Ir no pattern is given, all lines in the input file a.re matched. Ir no 
11ction is given, each matched line is displayed on the standard out;. 
put. 

A patt.ern may be a. lit.era! string or a. regular expression, or a. combi
nation ot a. regular expression and a. field or variable separated by 
operators. 
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Atak also provides two patterns, BEGIN and ENO, that can be used t.o 
perform actions before the first line is read, and after the la.st line is 
read, respectively. 

To select a range of lines, use two patterns on a single program line, 
separated by a comma. 

An action is a sequence or s~tements separated by a semicolon, 
newline, or right brace. See Stau~nu later in this section. 

In addition t.o variables declared and initialized by the user, awi has 
the following program variables: 

NR Number or records. 

NF Number or fields in a record. 

FS Input field separat.or. 

OFS Output field separat.or. 

RS Input record separat.or. 

ORS 

so 
SI, Sn 

Output record separator. 

The current record. 

Fields in the current record. 

OFM The ouput format tor numbers. The default is %6g. 

FILENAME 
The name ot the input file currently being read. 

Arrays may be used t.o st.ore data. Arrays do not need to be dimen
sioned before use. For example, w{ij denotes the ith item of array "· 

A pattern match with a field or variable may be tested with the fol
lowing operators: 

Matches the regular expression. 
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1· Does not match the regular expression. 

Awk processes relational expressions using the following operators: 

< Less than 

<- Less than o~ equal to 

-- Equal to 

!- Not equal to 

>- Greater than or equal to 

> Greater than 

Patterns can be combined using the operators: 

&:&: And 

Or 

Not 

An empty expression· list stands for the whole line. Expressions take 
on string or numeric values as appropriate, and are built using the 
following operators: 

+ Addition 

Subtraction 

• Multiplication 

I Division 

% Modulo 

Concatenation is indicated by a blank. 

The rollowing C operators are also available in expressions: 

++ Increment 

Decrement 

+- Add and assign 

- - Subtract :i.nd assign 

•- Multiply and assign 
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,_ 
Divide and assign 

Modulo and assign 

Statement• 

it ( eontlitional ) rtatement [ else natemcf&t J 
while ( contlitior111l ) 1tatemc11t 
for ( e:z'[Jf'eHiora ; coratlitioraal ; ez.,n:rn"o11 ) datemer&t 
break 
continue 
{ [ mtement ) ... } 
Hriable - ezpre1nor1 
print [ ezpre1no11-li« J [ > ez'Pn:1oiora ) 
printl fomcat [ , ezpn:riion-lilt J ( > ezpremo11 J 
next fskip remaining patterns on input line 

while Used the same u in C. 

AWK(C) 

ror The iterative construction. It can be used the same aa in 
the C language, or u an ar-ray iterator. 

break Similar to its C counterpart. 

continue Similar to its C counterpart. 

print 

printl 

next 

Prints its arguments on the standard output, or in a file if 
re directed. 

Prints ez.,re111ion-li11t in the format specified in format. See 
pn'rat/( S). 

Stops processing the current record and moves to the next 
record, if any. 

Comments are preceded by a number sign ( #). 

Function. 

AwA: has the following built-in functions: 

exit( z) Terminates the a111A: program. It z is given, this value is 
awk's return value. It z is not given, 0 is returned, Ir the 
program hu an END section, it is invoked before termina
tion. 

exp(z) Exponentiation or the value of z. 

index( 1, t) 
Returns the starting position of the leftmost occurrence of t 
in '· Ir tis not a substring or 1, then index( 1, t) is O. 
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int( z) Returns the largest integer less than or equal t.o z. Ir z is 
negative, its value is the smallest integer greater than or 
equal t.o z. 

length(z) 
A runction whose value is the number or characters in the 
string (z). With no arguments leflgtA is equivalent t.o SO. 

log( z) Na.tura.l loga.rithm or z. 

split( z, v) 
Assigns the fields or string z t.o successive elements or a.rra.y ,. 

sqrt( z) Square root or z. 

substr( 1tnflg, iflciez, leflgtA) 

Examples 

Returns the substring or atn'"g that begins a.t in4ez and is 
leftgth. characters long. 

The following displays lines in file longer than 12 characters: 

a.wk '{length > 12}' file 

The following prints the first two fields in opposite order: 

a.wk ' { print $2, S 1 }' file 

The following a.dds up the first columns and prints their sum and 
a.ven.ge: 

{s+-U} 
{ print "sum is", s, " a.vera.ge is", s/NR } 

The following prints the fields in fil.11 in reverse order: 

a.wk { for ( i - NF; i > O; - ·i) print Si } fil.11 

The following a.!llk program tile will print a.II lines in the object file 
whose first field is different from the first field in the previous line: 

Sl !- prev { print; prev - SI } 

) See Also 

grep( CJ. lex( CP). sed( CJ 
1'1&11 XENIX Tezt Proe111n'rig Gui411 
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Notes 

Input whitespace is not preserved on output it fields are involved. 

There are no explicit conversions between numbers and strings. To 
rorce an expression t.o be treated aa a number add 0 t.o it; t.o force it 
t.o be treated as a string concatenate the null string (••) t.o it. ( 

This command is more fully documented in the XENIX Tezt Prot:tH• 
ing Guide. 

( 
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Name 

backup - Performs incremental file system backup. 

) Syntax 

) 

) 

backup [ key [ argumenU! ] filesystem ] 

Description 

Backup copies to the specified device all files changed after a 
certain date in the filesystem. The key specifies the date and 
other options about the backup, where a key consisU! of char
acters from the set 0123456789kfusd. The meanings of these 
characters are described below: 

f Places the backup on the next argument file instead of 
the default device. 

u If the backup completes successfully, writes the date of 
the beginning of the backup to the file /~/ddau,. This 
file records a separate date for each file system and each 
backup level. 

0-9 This number is the "backup level". Backs up all files 
modified since the last date stored in the file /~/dda~ 
for the same file system at lesser levels. If no date is 
determined by the level, the beginning of time is 
assumed; thus the option 0 causes the entire file system 
to be backed up. 

s For backups to magnetic tape, the size of the tape 
specified in feet. The number of feet is taken from the 
next argument. When the specified size is reached, 
backup will wait for reels to be changed. The default 
size is 2,300 feet. 

d For backups to magnetic tape, the density of the tape, 
expressed in BPI, is taken from the next argument. This 
is used in calculating the amount of tape used per write. 
The default is 1600. 
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k This option is used when backing up to a block
structured device, such as a floppy disk. The size (in 
K-bytes) of the volume being written is taken from the 
next argument. If the k argument is specified, any s and 
d arguments are ignored. The default is to use s and d. 

If no arguments are given, the key is assumed t.o be 9u and a 
default file system is backed up t.o the default device. 

The first backup should be a full level-0 backup: 

backup Ou 

Next, periodic level 9 backups should be made on an 
exponential progression of tapes or floppies: 

backup 9u 

(This is sometimes called the Tower of Hanoi progression 
after the name of the game where a similar progression 
occurs, i.e., 1 2 1 3 1 2 1 4 ... where backup 1 is used every 
other time, backup 2 every fourth, backup 3 every eighth, 
etc.) When the level-9 incremental backup becomes 
unmanageable because a tape is full or t.oo many floppies are 
required, a level-1 backup should be made: 

backup lu 

After this, the exponential series should progress as if unin
terrupted. These level-9 backups are based on the level-1 
backup, which is based on the level-0 full backup. This pro
gression of levels of backups can be carried as far as desired. 

The default file system and the backup device depend on the 
settings of the variables DISK and TAPE, respectively, in the 
file /etc/defaultjbackup. 

Files 

/etc/ddate Records backup dates of file 
system/level 

etc/default/backup Default backup information 
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See Also 

XENIX Operations Guide 
cpio( C), default(M), dumpdir( C), rest.ore( C), backup(F) 

Diagnostics 

If the backup requires more than one volume (where a 
volume is likely t.o be a floppy disk or tape), you will be asked 
t.o change volumes. Press RETURN after changing volumes. 

Notes 

Sizes are based on 1600 BPI for blocked tape; the raw mag
netic tape device has t.o be used t.o approach these densities. 
Write errors t.o the backup device are usually fatal. Read 
errors on the file system are ignored. 

Warning 

When backing up t.o floppy disks, be sure t.o have enough for
matted floppies ready before starting a backup. 
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Name 

banner - Print.s large lett.ers. 

Syntax 

banner strings 

Description 

Banner prints it.s arguments (ea.ch up to 10 ehara.ct.ers long) in large 
lett.ers on the standard output. This is use(ul for printing names a.t 
the (ront or printouts. 
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Name 

basename - Removes directory names Crom pathnames. 

Syntax 

buename string I suffix J 

Description 

Bue11ame de let.es any prefix ending in / and the ruf!iz (if present in 
mi11g) Crom ltnng, and prints the result on the standard output. The 
result is the "base" name or the 6le, i.e., the filename without any 
preceding direct.cry path and without an ext.ension. It is used inside 
substitution marb (' ') in shell procedures t.o construct new 
filenames. 

The related command dimame delet.es the last level Crom ltn11g and 
prints the resulting path on the standard output. 

Examples 

The Collowing command displays the filename memos on the stan
dard output: 

basename /usr/johnh/memos.old .old 

The Collowing shell procedure, when invoked with the argument 
/usr/src/cmd/cat.c, compiles the named file and moves the output 
t.o a file named cat in the current direct.cry: 

cc SI 
mv a.out 'basename St .c' 

See Also 

dirname( C), sh( CJ 
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Name 

be - Invokes a calcul3.tor. 

) Syntax 

) 

) 

be I - e J I - I J I file .•. J 

Description 

Be is an interactive processor ror a language that resembles C but 
provides unlimited precision uithmetie. It ta.Ices input rrom any files 
given, then reads the standard input. The - 1 argument stands ror 
the name or an arbitrary precision math library. The syntax ror be 
programs is as follows: L means the letters ~ z, E means expres
sion, S means statement. 

Comments: 

Enclosed in /*and 0 / 

Names: 

Sim pie vuiables: L 
Array elements: L [ E J 
The words "ibase", "oba.se", and "scale" 

Other oper:i.nds: 

Arbitrarily long numbers with optional sign and decimal point 
( E) 
sqrt ( E) 
length ( E) 
scale ( E ) 
L ( E, ... , E) 

Additive opera.tors: 

+ 

Number or significant decimal digits 
Number or digits right of decimal point 

Multiplicative operators: 

• 
I 
% (remainder) 
• ( exponentia.tion) 
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Unary operators: 

++ 
(prefix and postfix; apply to names) 

Relational operators: 

-<
>-
r-
< 
> 

A!!ignment operators: 

--+ ---· -1 
-% -· 

Statements: 

E 
{ s; ... ; s} 
il(E)S 
while ( E) S 
ror ( E ; E ; E ) S 
null statement 
break 
quit 

Function definitions: 

define L ( L , ... , L ) { 
auto L, ... , L 
S; ... S 

} 
return ( E) 

BC(C) 

( 

( 

( 
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Functions in - 1 ma.th library: 

s(x) 
c(x) 
e(x) 
l(x) 
a(x) 
j( n,x) 

Sine 
Cosine 
Exponen tia.l 
Log 
Arctangent 
Bessel function 

All function a.rgument.s a.re passed by value. 

BC(C) 

The value or a. stat.ement tha.t is an expression is printed unless the 
ma.in opera.t.or is a.n assignment. Either semicolons or newlines ma.y 
separate statement.s. Assignment t.o 1ule influences the number or 
digit.s t.o be retained on arithmetic operations in the manner or 
lk( C). Assignments t.o 1laae or oba1e set the input and output 
number ra.di.x respectively. 

The sa.me letter ma.y be used a.s a.n array, a. (unction, a.nd a. simple 
va.ria.ble simultaneously. All nria.bles a.re global t.o the program. 
"Aut.o" va.ria.bles a.re pushed down during (unction calls. When 
using arrays as function a.rgument.s or defining them a.s a.ut.oma.tic 
va.ria.bles, empty square bra.cket.s must follow the array na.me. 

Be is actually a. preprocessor for de( C), which it invokes a.ut.oma.ti· 
ca.lly, unless the - c (compile only) option is present. Ir the - c 
option is present, the de input is sent t.o the standard output instead. 

Example 

The following defines a. function t.o compute a.n a.pproxima.te value or 
the exponential function: 

sea.le - 20 
define e(x){ 

au t.o a, b, c, i, s 
a. - 1 
b - 1 
s - 1 
Cor(i-1; i--1; i+ +) { 

a. - a.-X 
b - b*i 
c - a./b 
it( c -- 0) r11tum( s) 
s - s+ c 

} 
} 
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The following prints the &pproximate values oC the exponential Cunc
t.ion of the first ten integers: 

for(i-1; i<-10; i+ +) e(i) 

Files 

/usrflib/lib.bc Mathematical library 

/usrfbin/dc Desk calculator proper 

See Also 

dc(C) 
The XENIX U1er 11 Guide 

Notes 

A For statement must have all three E's. 

Quit is interpreted when read, not when executed. 
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Name 

bdift' - Compares files t.oo large ror lii'ff. 

Syntax 

bdiff ji!.e1 jil.e2 I " I I- sJ 

Description 

Biiif! finds compares two files, finds lines that are different, and 
prints them on the standard output. It allows processing of files that 
are t.oo large ror ilif!. Biiif! splits each file int.o 11-line segments, 
beginning with the first nonmatching lines, and invokes ilif! upon the 
corresponding segments. The arguments are: 

11 The number or lines biJifl splits each file int.o for processing. The 
default value is 3500. This is useful when 3500-line segments 
are t.oo large ror iiiff. 

- s Suppresses printing of biiif! diagnostics. Note that this does not 
suppress printing or diagnostics from iiiff. 

If jile1 ( orji!.e2) is a da.sh (- ) , the standard input is read. 

The output of bili'f! is ex:i.ctly that of iii.ff. Line numbers are adjust.ed 
to account ror the segmenting or the files, and the output looks as if 
the files had been processed whole. 

Files 

/tmp/bd!!!!! 

See Also 

diff( C) 

Notes 

Because or the segmenting of the files, bdiff does not necessarily find 
a smallest sufficient set of file differences. 
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Name 

b(s - Scans big files. 

Syntax 

bts [ - I name 

Description 

Bf• is like eci ( C) except that it is read-only and processes much 
larger files. Files can be up t.o 1024K byt.es and 32K lines, with up 
t.o 255 charact.ers per line. Bf• ia usually more efficient than etl (or 
scanning a file, since the file is not copied t.o a buffer. It is most 
useful for identil'ying sections or a large file where caplit ( C) can be 
used t.o divide it int.o more m&nageable pieces (or editing. 

Normally, the size of the file being scanned is print.ed, as is the size 
ot any file writt.en with the w command. The optional dash (- ) 
suppresses printing or sizes. Input ia prompt.ed tor with an a.st.erisk 
( •) by default.. Ir a "P" and a RETURN a.re typed as in etl, then 
prompting is turned off. The "P" act.s as a t.oggle, so prompting can 
be turned on again by ent.ering another "P'' and a RETURN. Not.e 
that. messages a.re given in response t.o errors only ir prompting is 
turned on. 

All address expressions described under eci a.re supported. In addi
tion, regular expressions may be surrounded with two symbols other 
than the standard slash (/) and ( !) : A great.er-than sign ( >) in di· 
cates downward search without wraparound, and a less-than sign 
( <) indicat.es upward search without wraparound. Since b/1 uses a 
different regular expression-matching routine from eci, the regular 
expressions accepted a.re slightly wider in scope (see regez ( S)). The 
differences from eci syntax include the la.ct that parentheses and 
curly braces a.re special and need not be escaped. Differences a.re 
listed below: 

+ A regular expression followed by + means 011e or more 
times. For example, (0- OJ+ is equivalent t.o 
(0- OJ[O- OJ•. 

{m} {m,} {m,u} 
Integer values enclosed in {} indicate the number or times 
the preceding regular expression is t.o be applied. m is the 
minimum number and u is a number, less than 256, which 
is the maximum. If only mis present (e.g., {m}), it indi
cates the exact number or times the regular expression is 
t.o be applied. {m,} is analogous t.o {m,infinity}. The plus 
(+)and star(•) operations are equivalent t.o {1,} and {O,} 
res~c~e~ · 
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( ... }Sn The value of the enclosed regular expression is t.o be 
returned. The value will be stored in the (n+ 1}th argu
ment following the subject argument.. At most ten 
enclosed regular expressions a.re allowed. Rege:r makes ita 
assignments unconditionally. 

( ..• ) Parentheses are used for grouping. An opera.t.or, e.g. •, ( 
+, { }, can work on a single character or a. regular expres· 
sion enclosed in parenthesis. For example, (a•( eb+) •) $0. 

There is also a slight difference in mark names: only the lett.ers "a." 
through "z" may be used, and a.II 26 marks a.re remembered. 

The e, g, v, k, n, p, q, w, -, I and null commands operate u 
described under etl. Commands such u ---, +++- , +++-, 
- 12, and +4p a.re accepted. Note that l,lOp and 1,10 will both 
print the first ten lines. The f command only printa the name of the 
file being scanned; there is no remembered filename. The w com
m and is independent of output diversion, truncation, or crunching 
(see the xo, xt and xc commands, below). The following additional 
commands are available: 

xf /il.e 
Further commands a.re ta.ken 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. 
Xl' commands may be nested t.o a. depth of 10. { 

XO [/iJ.ej 
Further output from the p and null commands is diverted to 
the named file. If file is missing, output is diverted to the stan
dard output.. Note that each diversion causes truncation or 
creation of the file. 

: label 
This positions a. label in a. command file. The label is ter
minated by a. newline, and blanks between the : and the start 
of the label a.re ignored. This command may also be used to 
insert comments into a. command file, since labels need not be 
referenced . 

. , . ) xb/ reg'Uiar ezprea11ion/ label 
A jump (either upward or down ward) is ma.de to label if the 
command succeeds. It fails under any of the following condi
tions: 

1. Either address is not between 1 and $. 

2. The second address is less than the first.. 

3. The regular expression doesn't match at least one line 
in the specified range, including the first and last lines. 
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On success, dot ( .) is set to the line matched and a jump is 
made to l11ceL This command is the only one that doesn't issue 
an error message on bad addresses, so it may be used to test 
whether addresses are bad before other commands are exe
cuted. Note that the command 

xb/"/ label 

is an unconditional jump. 

The xb command is allowed only if it is read from somewhere 
other than a terminal. Ir it is read from a pipe only & down
ward jump is possible. 

xt 11umhe7' 
Output from the p and null commands is truncated to a max
imum or 11umbe7' characters. The initial number is 255. 

xv! digitj [ 1pcm1J [ 114'uej 
The variable name is the specified digit following the xv. 
Xv5100 or xv5 100 both assign the value 100 to the variable 5. 
Xv61,100p assigns the value 1,lOOp 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: 

1, o/'oSp 
1, o/'oS 
o/'c;6 

prints the first 100 lines. 

g/o/'oS/p 

globally searches Cor the characters 100 and prints each line 
containing a match. To escape the special meaning of % a \ 
must precede it. For example, 

gf. •\~ cdslf p 

could be used t.o match and list lines containing pn"11.tf chara.c
ters, decimal integers, or strings. 

Another Ceature of the xv command is that the first line oC 
output Crom a XENIX command can be stored int.o a variable. 
The only requirement is that the first character or !1t1lue be a !. 
For example, 

xv5! cat junk 
!rm junk 
! echo no/'oSn 
xv6!expr o/'cB + 
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puts the current line in variable 5, prints it., and increments the 
variable 6 by one. To escape the special meaning of ! as the 
first character ot 114'ue, precede it with a\. For example, 

xv7\!date 

stores the value !date into variable 7. 

xm label 

xbn label 
These two commands test the last saved retum cotle from the 
execution ot a XENIX command ( lcomma11J) or nonzero value, 
respectively, and jump to the specified labeL The two exam
ples below search for the next five lines containing the string 
size: 

xv55 
: 1 
/sue/ 
xv5!expr o/o5 - 1 
!it Oo/<O !- 0 exit 2 
xbn 1 

xv45 
: I 
/size/ 
xv4!expr o/°' - 1 
!it Oo/o4 - 0 exit 2 
xb:s 1 

XC [ 6Ulitehj 

See Also 

If 1t11itch is 1, output Crom the p and null commands is 
crunched; it 1witeh is 0 it isn't. Without an argument., xc rev
erses sV1iteh. Initially, 1V1ite/i is set tor no crunching. Crunched 
output has strings of tabs and blanks reduced to one blank and 
blank lines suppressed. 

csplit( C), ed( C), regex( S) 

Diagnostics 

( 

It prompting is turned oft', a question mark is printed(!) tor errors ( 
in commands. When prompting is on, self-explanatory err.or mes-
sages appear. 
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Name 

cal - Prints a calendar. 

Syntax 

cal [[ month J yurj 

Description 

C4l prints a calendar (or the specified year. Ir a month is also 
specified, a calendar (or tha.t month only is printed. Ir no arguments 
are specified, the current, previous, and (ollowing months are 
printed, along with the current date and time. The year must be a 
number between 1 and 9999; month must be a number between 1 
and 12 or enough ch&r&cters to specify a particular month. For 
example, May must be given to distinguish it from March, but S is 
sufficient to specify September. If only a month string is given, only 
that month of the current year is printed. 

Notes 

Beware that "cal 84" refers to the year 84, not 1984. 

The calendar produced is that (or England and her colonies. Note 
that England switched from the Julian to the Gregorian calendar in 
Sep~mber or 1752, at which time eleven days were excised from the 
year. To see the result or this switch, try "ca.l 9 1752". 
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Name 

calendar - Invokes a. reminder service. 

) Syntax 

) 

calendar [ -

Description 

Calendar consults t.he file calendar in t.he user's current directory 
and mails him lines that contain today's or tomorrow's date. Most 
reasonable month-day dates, such a.s "Sep. 7," "sept.ember 7", and 
"g/7", are recognized, but not "7 September", "7 /12" or "07 /12". 

On weekends "tomorrow" extends through Monday. Lines tha.t con
tain t.he date of a. Monday will be sent to t.he user on the previous 
Friday. This is not true for holidays. 

When a.n argument is present, calendar does its job for every user 
who has a. file calendar in his login directory and sends the user the 
results by mail (CJ. Normally this is done daily, in the early morn
in.g, under the control or Cr'on ( C). 

Files 

calendar 

/usr/lib/calprog To figure out today's and tomorrow's dates 

/etc/pa.sswd 

/tmp/cal" 

/usr /Jib/ cron tab 

See Also 

cron( CJ, ma.ii( CJ 

) Notes 

To get reminder service, a. user's calendar file must have read per
mission ror a.II. 
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Name 

cat - Concatenates and displays files. 

Syntax 

cat I - u I I - s I file ••• 

Description 

Cat reads each file in sequence and writes it on the standard output. 
Ir no input file is given, or it a single dash ( - ) is given, cat reads 
from the standard input. The options a.re: 

- s Suppresses warnings about nonexistent files. 

- u Causes the output to be unbuffered. 

No input file may have the same name as the output file unless it is 
a special file. 

Examples 

The following example displays file on the standard output: 

cat file 

The following exam pie concatenates file! and file2 and places the. 
result in ftle3: 

cat file 1 file2 > file3 

The following example concatenates file! and appends it to file2: 

cat file! > > file2 

See Also 

cp( C) , pr( C) 
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Name 

ed - Changes working direct.cry. 

) Syntax 

) 

) 

cd I direct.cry J 

Description 

Ir specified, directorg becomes the new working direct.cry; otherwise 
the value or the shell parameter $HOME is used. The process must 
have search (execute) permission in all direct.cries (components) 
specitied in the full pathname or 4irectorg. 

Because a. new process is created t.o execute ea.ch command, cti 
would be ineCCective iI it were written a.s a. normal command; there
fore, it is recognized a.nd executed by the shell. 

Ir the shell is reading its commands Crom a. terminal, and the speci
fied direct.cry does not exist (or some component cannot be 
searched), spelling correction is applied t.o ea.ch component of direc· 
to.ry, in a search for the "correct" name. The shell then a.sks 
whether or not t.o try a.nd cha.nge direct.cry t.o the corrected directory 
name; a.n a.nswer ot 11 means "no", a.nd anything else is ta.ken as 
"yes" 

Not.es 

Wildcard designa.tors do not work with the cd command. 

See Also 

pwd( C), sh( C), chdir{ S) 
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Name 

chgrp - Changes group ID. 

Syntax 

chgrp group file .•• 

Description 

Cl&grp changes the group ID of each file t.o group. The group may be 
either a decimal group ID or a group name found in the file 
/eu:/group. 

Files 

/etc/passwd 

/etc/group 

See Al.so 

chown(C), chown(S), passwd(M), group(M) 

Notes 

Only the owner or the super-user c:ln change the group ID of a. file. 

Page 1 



(1 

() 



) 

) 

) 

CHMOD (C) CHMOD (C) 

Name 

chmod - Changes the access permissions of a file or direc
tory. 

Syntax 

chmod mode file ... 

chmod [who] + - = [permission ... ] file ... 

Description 

The chmod command changes the access perm1ss1ons (or 
mode) of a specified file or directory. It is used to control file 
and directory access by users other than the owner and super
user. The mode may be an expression composed of letters and 
operators (called aymbo/ic mode), or a number (called abaolute 
mode). 

A chmod command using aymbolic mode has the form: 

chmod [who] + - = [permission ... ] filename 

Who is one or any combination of the following letters: 

a Stands for "all users". If who is not indicated on the com
mand line, a is the default. The definition of "all users" 
depends on the user's umaak. See umaak( C}. 

g Stands for "group", all users who have the same group 
ID as the owner of the file or directory. 

o Stands for "others", all users on the system. 

u Stands for "user'', the owner of the file or directory. 

The operators are: 

+ Adds permission 

Removes permission 

- Assigns the indicated perm1ss1on and removes all other 
permissions (if any) for that who. If no permission is 
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assigned, existing permissions are removed. 

Permissions can be any combination of the following letters: 

x Execute (search permission for directories) 

r Read 

w Write 

s Sets owner or group ID on execution of the file to that of 
the owner of the file. The mode "u+ s" sets the user ID 
bit for the file. The mode "g+ s" sets the group ID bit. 
Other combinations have no effect. 

t Saves text in memory upon execution. ("Sticky bit", see 
chmod( S)). Only the mode "u+ t" sets the sticky bit. All 
other combinations have no effect. This mode can only 
be set by the super-user. 

Multiple symbolic modes may be given, separated by commas, 
on a single command line. See the following Examples section 
for sample permission settings. ( 

A chmod command using absolute mode has the form: 

chmod mode filename 

where mode is an octal number constructed by performing log
ical OR on the following: 

4000 Set user ID on execution 

2000 Set group ID on execution 

1000 Sets the sticky bit (see ch mod( S)) 

0400 Read by owner 

0200 Write by owner 

0100 Execute (search in directory) by owner 

0040 Read by group 
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0020 Write by group 

0010 Execute (search in direct.ory) by group 

0004 Read by others 

0002 Write by others 

0001 Execute (search in direct.ory) by others 

0000 No permissions 

Examples 

Symbolic Mode 

The following command gives all users execute permission for 
file: 

chmod + x file 

The following command removes read and write permission 
for group and others from file: 

chmod go-rw file 

The following command gives other users read and write per
mission for file: 

chmod o+ rw file 

The following commmand gives read permission t.o group and 
other: 

chmod g+ r,o+ r file 

Ab8olute Mode 

The following command gives all users read, write and exe
cute permission for file: 

chmod 0777 file 
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The following command gives read and write permission to all 
users for file: 

chmod 0666 file 

The following command gives read and write permission to ( 
the owner of file only: 

chmod 0600 file 

See Also 

ls( C), ch mod( S) 

Notes 

The user ID, group ID and sticky bit settings are only useful 
for binary executable files. They have no effect on shell 
scripts. 
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Name 

chown - Change:s owner IO. 

Syntax 

ehown owner file ... 

Description 

0.\0107& changes the owner ID of the fi!u t.o 010ne,., The owner may 
be either a decimal user IO or a login name found in the file 
/etc/rruswd. 

Files 

/et.t:/puswd 

/et.t:/group 

See Also 

chgrp(C), chown(S), group(M), pa.sswd(M) 

Notes 

Only the owner or the super-user can change a file's owner or group 
IO. 
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Name 

chroot - Changes root directory for command. 

Syntax 

chrooi newroot command 

Description 

The given command is execut.ed relative to the new root. The 
meaning or any initial slashes ( /) in pathnames is changed for a 
command and any or ita children to 11ewroot. Furthermore, the ini· 
tial working directory is 11ewroot. 

Notice that: 

chroot newroot command >x 

creat.es the file x relative to the original root, not the new one. 

This command is restrict.ed to the super·user. 

The new root pathname is always relative to the current root even ir 
a diroot is currently in effect. The 11eU1root argument is relative to the 
current root or the running process. Not.e that it is not possible to 
change directories to what was formerly the parent of the new root 
directory; i.e., the cl&root command supports the new root as an 
absolut.e root ror the duration or the commc1114. This means that 
"/ .. " is always equivalent to "/". 

See Al.so 

chdir( S) 

Notes 

Exercise extreme caution when referencing special files in the new 
root file system. 
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Name 

cm p - Com pares two files. 

Syntax 

cmp [ - 1 J [ - s J fl.el fil.d 

Description 

Cmp compares two files and, if they are different, displays the byte 
and line number or the differences. IC /iltl is - I the standard input 
is used. 

The options are: 

- I Prints the byte number (decimal) and the differing bytes 
(octal) Cor each difference. 

- s Returns an exit code only, 0 Cor identical files, 1 Cor different 
files and 2 Cor an inaccessible or missing file. 

This command should be used to compare binary files; use tliff( C) 
or diff8 ( C) to compare ~xt files. 

See Also 

comm(C). dilJ(C), di!T3(C) 

DiagnO!lt.ics 

Exit code 0 is returned Cor identical files, 1 Cor different files, and 2 
Cor an inaccessible or missing argument. 
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Name 

comm - Selects or rejects lines common to two sorted files. 

Syntax 

comm I - I 123 J J file 1 file!? 

Description 

Comm reads file! a.nd fild, which should be ordered in ASCII collat
ing sequence (see 1on(C)), a.nd produces a three-column output: 
lines only in file!; lines only in fild; a.nd lines in both files. The 
filename - means the standard inpu'-

Flags 1, 2, or 3 suppress printing or 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. 

See Also 

cm p( C), difT( C), sort( C), uniq( C) 
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Name 
copy - Copies groups of files. 

Syatu 
copy r option 1 . • . source . • • dest 

) Descripdoa 

) 

) 

The copy command copies the contents of directories to another 
directory. lt is possible to copy whole file systems since dir'Cc
torics are made when needed. 

1f files, directories, or. special files do not exist at the destination. 
then they are created with the same modes and flags as the source. 
ID addition, the super-usu may set the user and group ID. The 
owllfl:f and mode are not changed if the destination tile exists. 
Note that there may be more than one source directory. 1f so, the 
effect is the same as if the copy command had been issued fot each 
source directory with the the S3lDe destination directory for each 
copy. 

Under 3.0, options do not have to be given as separate arguments, 
and may appear in any order, even after the ocher argumem.s. The 
arguments are: 

-a Asks the user before attempting a copy. 1f the response 
does not begin with a '"y'°, then a copy is not done. 
This option also sets the -ad option. 

-1 Uses links instead whenever they can be used. Other
wise a copy is done. Note that links are never done for 
special files or directories. 

-a Requires the destination file to be new. 1f not, then the 
copy command does not change the destination tile. The 
-a flag is meaningless for directories. For special tiles 
an -n tlag is assumed (i.e., the destination of a special 
file must not exist). 

-o lf set then every file copied has its owner and group set 

to those of the source. 1f not set, then the file's owner is 
the user who invoked the program. 

-m If set, then every file copied has its modification time and 
access time set to that of the source. 1f not set, then the 
modification time is set to the time of the copy. 

-r 1f set, then every directory is recursively exmtlned as it 
is encountered. If not set then any directories that arc 
found are ignored. 
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-ad Asks the user whether an -r flag applies when a direc
tory is discovered. 1f the answer does not begin with a 
••y-•, then the d.ircctocy is igoorcd. 

-T 1f the verbose option is set .messages arc printed that 
reveal what the program is doing. ( 

source This may be a file, di(cctory or special file. It must 
exist. 1f it is not a directory, then the results of the 
command arc the same as for the cp command. 

dest Tbc destination must be either a file or directory that is 
dift'crcnt from the source. 

1f the source and destination arc anything but directories, then copy 
acts just like a cp command. 1f both arc directories, then copy 
copies each file into the destination directory according to the t1ags 
that have been set. 

Notes 
Special device files cm be copied. When they are copied any data 
associated with the specified device is not copied. 
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Name 

cp - Co pies files. 

Syntax 

cp file 1 file2 

cp files directory 

Description 

There are two ways to use the C? command. With the first way, file1 
is copied to fild. Under no circumstance can file1 and filel be 
identical. With the second way, tiirectory is the location of a direc
tory into which one or more filu are copied. 

See Also 

copy(C), cpio(C), In.(C), mv(C), rm(C), chmod(S) 

Not.es 

Special device files can be copied. If the file is a named pipe, then 
the data in the pipe is copied to a regular file. Similarly, if the file is 
a device, then the file is read until the end-of-file is reached, and 
that data is copied to a regular file. It is illegal to copy a direct.cry to 
a file. 
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Name 
cpio - Copies file archives in and out. 

Syam 
cpio -or acBv 1 
cpio -l r Bcdmrtuv 1 r pattctm 1 
cpio -p r adlmnn· 1 directory 

Descripdaa 

CPJO(C) 

Cpi.o -o (c:opy out) reads the standard input to obtain a lisa of 
palhnames and copies those tiles onto the standard output together 
with pathname and status information. 

Cpi.o -; (copy in) extracts from the standard input (which is 
assumed to be the product of a previous cpi.o -o) the names of 
files selected by zero or more patterns given in the aame
gencrating notation of sJa (C). In patunu, the special characters ? , 
•, and [ ••• ] match the slash (I ) character. The defluh for pat
terns is • (i.e .• select all tiles). 

Remember to escape special characters to prevent expansion by the 
shell. 

Cpi.o -p (pass) copies out and in during a single operation. Des
tination patbname3 are interpreted relative to the named directory. 

The meanings of the available options are: 

-a Rcxts access times of input tiles after they have been 
copied. 

-B Blocks input/output 5,120 bytes to the record (does not 
apply to the p<US option: meaningful only with data 
directed to or from raw devices). 

-d Direc:tories are created as needed. 

-c Wriies header infonnation in ASCll charac:tet form for 
portability. 

-r Interactively renames files. 1f the user types a oull line, 
the file is sk.ipped. 

-t 

-11 

Prints a table of contents of the input. No files are 
created. 

Copies unconditionally (nonnally an older file will not 
replace a newer file with the same name). 

-v Verbose: causes a list of filenames to be printed. When 
used with the -t option, the table of contents looks l.W: 
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the output of an 1' -1 colDIDllM (see Is (C)). 

-1 Whenever possible. links files rather than copying them. 
Usable only with the -p option. 

-m Retains previous file modification time. This option is 
ineffecti. ve on directories that arc being copied. 

Eumples 
The first example below copies the contents of a directory into an 
archive; the second duplicates a directory hierarchy: 

ls I cpio -o >ldev/fd 

cd olddir 
find • -print I cpio -pdl ocwdir 

Or: 

find • -print I cpio -oB >ldev/rfd 

See Also 
ar(CP), 6nd(C), cpio(F) 

Notes 
Pathnames arc restricted to 128 characters. 1f there arc too many 

( 

unique linked files, the program runs out of memory to k.eep track. ( 
of them and thereafter linking information is lost. Only the ' 
super-user can copy special files. 

( 
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Name 

eron - Executes commands &t specified times. 

Syntax 

/eU!/cron 

Description 

CRON( C) 

Cron is the clock daemon that executes commands at specified dat.es 
and times according t.o the instructions in the file /uarflib/crontab. 
Because Cf'on never exits, it should be executed only once. This is 
best done by running cro" from the initialization process through the 
file /etc/re. 

The file crontab consists ot lines of six fields each. The fields are 
separated by spaces or tabs. The first five are integer patterns that 
specify the minute (0-59), hour (0-23), day of the month (1-31), 
month of the year ( 1-12), and day of the week (0-6, with O=-Sun
day). Each of these patterns may contain: 

A number in the (respective) range indicated above 

Two numbers separated by a minus (indicating an inclusive 
range) 

A list of numbers separated by commas (meaning all of these 
numbers) 

An asterisk (meaning all legal values) 

The sixth field is a string that is executed by the shell &t the specified 
time(s). A % in this field is translated int.o a newline character. 
Only the first line (up t.o a %or end-of-line) ot the command field is 
executed by the shell. The other lines are made available t.o the 
command a.s standard input. 

Cro" examines crontab periodically t.o see if it ha.s changed; if it has, 
cro" reads it. Thus it takes only a short while tor entries t.o become 
effective. 

Examples 

An example crontab file follows: 

30 4 .... 
0 4 ••• 
15 4 ••• 
30 4 1 1 1 

/etc/sa ·S > /dev/null 
calendar • 
find /usr/preserve ·mtime + 7 ·a ·exec rm .( O ; 
/usr /lib/uucp/ clean log 
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40 4 • • • find/ ·n&me 'I•' ·atime + 3 ·exec rm -r 0; 
0,5, 10, 15,20,25,30,3.';,40,45,50,55 • • • • /usr/lib/atrun 
0, 10,20,30,40,50 • • .. • /ete/dmesg • > > /usr/adm/messages 
1,21,41 • • • • (echo ·n ' '; date; echo J > /dev/console 

A history or all actions by c7'011 can be recorded in /uuflib/cronlog. 
This logging occurs only il the variable CRONLOG in ( 
/et.c/default/cron is set to YES. By default this value is set to NO · 
and no logging occurs. Ir logging should be turned on, be sure t.o 
monitor the si:e of /usrflib/crontab so that it doesn't unreasonably 
consume disk space. 

Files 

/usr /lib/ cron t.3.b 

/usr/lib/cronlog 

/ete/default/cron 

See Also 

sh( C) 

Notes 

c,.011 reads crontab only when it has changed, but it reads the in· 
core version or that table periodically. 
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Name 

crypt - Encodes and decodes files. 

Syntax 

crypt [ password J 

Description 

C"!/TX reads from the standard input and writes on the standard out
put. The paa.'Ulorti is a key that selects 3. particular transformation. 
It no pa11'Ulorti is given, crypt demands a key from the terminal and 
turns off printing while the key is being typed in. Crypt encrypta and 
decrypts with the same key. 

Files encrypted by crypt a.re compatible with those crea.t.ed by the edi· 
tor eti (CJ in encryption mode. 

The security or encrypted files depends on three factors: the funda
mental method of encryption must be ha.rd to solve; direct search or 
the key space must be infeasible; "sneak paths" by which keys or 
clear t.ext can become visible must be minimized. 

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 of a second to compute. However, it keys a.re restrict.ed to 
(say) three lowercase letters, then encrypted files can be read by 
expending less than five minutes of machine time. 

Since the key is an argument to the cf"!/1X command, it is pot.entia.lly 
visible to users executing p1( CJ or a derivative. To minimize this 
possibility, crypt destroys any record or the key immediately upon 
entry. The choice of keys and key security are the most vulnerable 
aspect of crypt. 

Example 

The following will print the contents or the file clear: 

crypt key <clear >cypher. 

crypt key <cypher I pr 

See Also 

ed(C), makekey(M) 
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Notes 

If output is piped to nroff (CT) and the encryption key is not given 
on the command line, i:'iJpt can leave terminal modes in a. strange 
state (see lttg ( C)). 

Crypt implements a. one-rotor ma.chine designed a.long the lines or 
the German Enigma., but with a. 256-element rotor. Methods of 
attack on such ma.chines a.re known, but not widely; moreover the 
a.mount oC work required is likely to be large. 
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Name 

csh - Invokes a shell command interpreter with C-like synta:. 

Syntax 

csh I - cerinstvVxX J I arg .•. 

Description 

Cs/& is a command language interpreter. It begins by executing com
mands Crom the file .c:shrc in the home directory ot the invoker. If 
this is a login she!~ then it also executes commands Crom the file 
.login there. In the normal case, the shell will then begin reading 
commands Crom the termin~ prompting with % . Processing or 
argument.s and the use of the shell to process riles containing com
mand script.is will be described later. 

The shell then repeatedly performs the following actions: a. line or 
command input is read and broken int.o word1. This sequence of 
words is placed on the command history list and then parsed. 
Finally ea.ch command in the current line is executed. 

When a login shell terminates, it executes commands Crom the file 
.logout in the user's home directory. 

Lezical ltl"Ucture 

The shell split.a input lines into words at blanks :md ta.bs with the Col· 
lowing exceptions. The characters &:, I ;, <, >, (, ), form separat.e 
words. Ir doubled in &:&, II <<, or >>, these pairs Corm single 
words. These parser meta.characters may be ma.de part or other 
words, or prevented their special meaning, by preceding them with \. 
A newline preceded by a\ is equivalent to a. blank. 

In addition strings enclosed in matched pairs or quotations, ~ ' or ", 
form part.s or a word; meta.characters in these strings, including 
blanks and ta.bs, do not Corm separate words. These quotations have 
semantics to be described subsequently. Within pairs of or" charac
ters a newline preceded by a.\ gives a, true newline character. 

When the shell's input is not a. terminal, the cha.ra.cter f1s introduces 
a comment which continues t.o the end of the input line. It does not 
have this special meaning when preceded by \ and placed inside the 
quotation marks ', ', and •. 

Commt1nd1 

A simple command is a. sequence of words, the ri.rst of which speci
ri.es the command to be executed. A simple command or a sequence 
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ot simple commands separated by I characters Corms a pipeline. The 
output ot each command in a pipeline is connected to the input of 
the next. Sequences or pipelines may be separated by ;, and are 
then executed sequentially. A sequence ot pipelines may be exe
cuted without waiting for it to terminate by tollowing it with an &:. 
Such a sequence is automatically prevented from being terminated ('. 
by a hangup signal; the noh.up command need not be used. 

Any ot the above may be placed in parentheses to form a. simple 
command (which ma.y be a component of a pipeline, etc.) It is also 
possible to separate pipelines with II or &:&: indicating, as in the C 
language, that the second is to be executed only if the first fails or 
succeeds respectively. (See EzpreHion1.) 

SuluttitutiontJ 

The tollowing sections describe the various transtormations the shell 
performs· on the input in the order in which they occur. 

Hiatorg Sub1titution11 

History substitutions can be used to reintroduce sequences of words 
trom previous commands, possibly performing modifications on 
these words. Thus history substitutions provide a generalization of a. 
,.Uo (unction. 

History substitutions begin with the character ! a.nd may begin any
where in the input stream il a history substitution is not already in 
progress. This ! may be preceded by a. \to prevent it.s special mean
ing; a ! is pused unchanged when it is followed by a. blank, tab, 
newline, -, or (. History substitutions also occur when a.n input 
line begins with •. This special abbreviation will be described later. 

Any input line which contains history substitution is echoed on the 
t.erminal betore it is execut.ed aa it could have been typed without 
history substitution. 

Commands input from the terminal which consist ot one or more 
words a.re saved on the history list, the size oC which is controlled by 
the li.iBto"J variable. The previous command is a.lwa.ys retained. 
Commands a.re numbered sequentially Crom 1. 

For example, consider the following output Crom the history com
mand: 

g write micha.el 
10 ex write.c 
11 cat oldwrit.e.c 
12 dilf *write.c 

The commands a.re shown with their event numbers. It is not usu
ally necessary to use event numbers, but the current event number 
can be ma.de part oC the prompt by placing a.! in the prompt string. 
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With the current event 13 we can refer to previous event.s by event 
number !11, relatively as in!- 2 (referring t.o the same ev.ent), by a 
prerlX ot a command word as in !d for event 12 or !w tor event 9, or 
by a string contained in a word in the command as in !'i' mic! also 
referring t.o event 9. These forms, 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 com
mand; thus !! a.lone is essentially a retlo. The form !fls references the 
current command (the one being typed in). It allows a. word to be 
selected from further left in the line, to avoid retyping a long name, 
as in 1#:1. 

To select words from an event we can rollow the event specification 
by a. : and a designator for the desired words. The words of a. input 
line are numbered from O, the first (usually command) word being 
0, the second word (first argument) being 1, and so on. The basic 
word designators a.re: 

0 First (command) word 

II 

11th argument 

First argument, i.e. 1 

S Last argument 

% Word matched by (immediately preceding) ! 1! search 

z- , 
Range or words 

- g Abbreviates 0- g 

.. Abbreviates ·- $, or nothing it only 1 word in event 

:J • Abbreviates ::- $ 

Like 'z"' but omitting word $ 

The : separating the event specification from the word designator can 
be omitted it the argument selector begins with a t, $, '" - or % 
After the optional word designator can be placed a. sequence of 
modifiers, ea.eh preceded by a.:. The following modifiers are defined: 

h Removes a. trailing pathname component 

r Removes a. trailing .xxx component 

s/l/r/ 
Substitutes l for ,. 
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t Removes all leading pathn&me components 

&: Repeats the previous substitution 

g Applies the change globally, prefixing the above 

p Print.a the new command but do not execute it 

q Quotes the substituted words, preventing substitutions 

x Like q, but breaks into words at blanks, tabs, and newlines 

Unless preceded by a g the modiJication is applied only to the first 
modiJiable word. In any case it is an error for no word to be applica
ble. 

The left side of substitutions are not regular expressions in the sense 
or the editors, but rather strings. Any character may be used as the 
delimiter in place of /; a \ quotes the delimiter into the l and ,. 
strings. The character &: in the right 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 1 in !! s!. The trail· 
ing delimiter in the substitution may be omitted if a newline follows 
immediately a.s may the trailing ! in a. contextual scan. 

A history reference may be given without an event specilication, e.g. 
!So In this case the reference is to the previous command unless a 
previous history reference occurred on the same line in which case 
this Corm repeats the previous reference. Thus !! Coo! ·1i gives the 
first and last arguments Crom the command matching! Coo!. 

A special abbreviation or a. history reference occurs when the first 
nonbla.nk character or an input line is a. •. This is equivalent to !:s·, 
providing a convenient shorthand for substitutions on the text or the 
previous line. Thus •tb ·nb fixes the spelling of lib in the previous 
command. Finally, a. history substitution may be surrounded with { 
and } iC necessary to insula.t.e it Crom the characters that follow. 
Thus, a.Cter Is - Id "pa.ul we might do ! {l}a. to do Is - Id "paula., while 
!la. would look for a. command starting la. 

Quota.tiow.a With ' 1md " 

The quotation of strings by ' and ff can be used to prevent a.II or 
some of the remaining substitutions. Strings enclosed in ' a.re 
prevented any further interpretation. Strings enclosed in " :ll'e vari-

( 

able and command expansion may occur. ( 

In both ca.se5, the resulting text becomes (a.II or part of) a single 
word; only in one special ca.se (see Command Subetitution below) 
does a " quoted string yield parts of more than one word; 'quoted 
strings never do. 
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Ali411 Subltitutior& 

The shell maintains a list or aliases which can be established, 
displayed and modified by the 4'ia1 and ur&alia. commands. After a 
command line is scanned, it is parsed into distinct commands and 
the first word or each command, ldt-to·right, is checked to see ir it 
has an alias. If it does, then the text which is the alias ror that com
mand is reread with the history mechanism available as though that 
command were the previous input line. The resulting words replace 
the command and argument list. If no rererence is ma.de to the his
tory list, then the argument list is left unchanged. 

Thus it the alias for ls is ls - 1 the command "ls /usr" would map to 
"ls - 1 /usr". Similarly if the alias for lookup was "grep r· 
/etc/puswd" then "lookup bill" would map to "grep bill 
/etc/paawd". 

It an alias is found, the word transformation of the input text is per
formed and the aliasing process begins again on the rerormed input 
line. Looping is prevented if the first word of the new text is the 
same as the old by Hagging it to prevent further aliasing. Other 
loops are detected and cause an error. 

Not.e that the mechanism allows aliases to introduce parser meta.syn
tax. Thus we can alias print" 'pr\!* j lpr~' to make a command that 
paginat.es its arguments to the lineprinter. 

Van'able SubltitutioJP. 

The shell maintains a set or variables, ea.ch or which has as value a 
list ot zero or more words. Some of these variables are set by the 
shell or referred to by it. For instance, the a.rgv variable is an image 
or the shell's argument list, and words or this variable's value are 
re!erri!d to in special ways. 

The nlues of variables may be displayed and changed by using the 
let and Uf&let commands. Of the variables referred to by the shell a. 
number are toggles; the shell does not ca.re what their value is, only 
whether they are set or not. For instance, the 11erbo1e 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 at-sign (@) com
mand permits numeric calculations to be performed and the result 
assigned to a variable. However, variable values a.re 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 or multiword values are ignored. 

After the input line is aliased and parsed, and before each command 
is executed, variable substitution is performed, keyed by dollar sign 
($) characters. This expansion can be prevented by preceding the 
dollar sign with a. backslash ( \) except within double quotation marks 
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( ") where it 4'w4y11 occurs, mid within single quotation marks ( 1 
where it 11e11e? occurs. Strings quoted by b1.ck quotation marks ( ') 
are interpreted later (see Comrr&1&ntl. n/,,titutio11 below) so dollar sign 
substitution does not occur there until later, it at &IL A dollar sip is 
passed unch1.11ged if followed by a blank, tab, or end-of-line. 

Input and output redirectio11S 21re recognized beCore variable expan
sion, md are variable expanded Hparately. Otherwise, the com
mand name and entire argument list are expmded together. It is 
thus possible for the first ( eammand) word to generw more than 
one word., the ftnt of which becomes the command name, and the 
rest or which become :.rguments. 

Unless enclosed in double quotation marks or given the :q modifier, 
the results of vuia.ble substitution may eventually be command and 
ftlename substituted. Within double quotation marks ( ") a. nriable 
whose value consists or multiple words expands to a portion of a sin
gle word, with the words of" the va.riable's value separated by blanks. 
When the :q modifier is applied to a substitution the variable 
expands to multiple words with ea.ch word separat.ed by a. bla.nk and 
quot.ad to prevent later command or filename substitution. 

The following sequences a.re provided for introducing vviable values 
into the ~hell input. Except as not.ed, it is :m enor to reference a 
vV'iable which is not set. 

$nmui 
${name} 

Are replaced by the words of the value o( variable 11C1me, each 
saparwd by a blmk. Braces insulate 114me from following 
ehanctars which would otherwise be part of it. Shell variables 
have names consisting of up to 20 letters, digit.a, uid under
scores. 

If li!C1na11 is not ai. 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 ease). 

3name(selectorj 
3{name{select.orj} 

( 

( 

May be used to select only some of the words from the value 
of li4me. The selector is subjected to S substitution and may 
consist of a single number or two numbers separated by a. - • 
The flnt word of a variables value is numbered 1. If the fil'3t 
number or a range is omitted it defaults to 1. · It the last 
member of a. r"&Dge is omitted it. defaults to $;¥iname. The ( 
select.or "' selects aJl words. It is not iUl ei'l'Or for a range to be 
empty if the second a.rgument is omitted or in range. 

$i'name 
${#name} 

Gives the number of words in the variable. This is useful for 
la.tmr use in a [selector!. 
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SO Substitutes the name ot the file Crom which command input is 
being read. An error occurs if the name is not known. 

$number 
${number} 

Equivalent to hrgv!number). 

$"' EquinlenG to hrgv["I· 

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 
form then the modifiers must appear within the braces. Only one 
modifier is allowed on each $ expansion. 

The following substitutions ma.y not be modified with : modifiers. 

$!name 
${!name} 

Substitutes the string l il name is set, 0 it it is not. 

S! 0 Substitutes 1 il the current input filen:une is known, 0 if it is 
not. 

$$Substitutes the (decim:i.l) process number of the (parent) shell. 

Command and filename substitution are applied selectively to the 
arguments of built-in commands. This means that portions of 
expressions which are not evaluated are not subjected to these 
expansions. For commands which ue not internal to the shell, the 
command name is substitut.ed sepa.rat.ely from the argument list. 
This occurs very lat.e, after input-output redirection is performed, 
and in a. child of the ma.in shell. 

Command substitution is indic:atad by a. c:omma.nd enclosed in back 
quotation m:u-ks. The output from such a. command is normally bro
ken into separate words a& blanks, tabs and newlines, with null 
words being discarded, this text then replacing the original string. 
Within double quotation marks, only newlines force new words; 
blll.Dks and tabs are preserved. 

In any c:ase, the single final newline does not force a. new word. 
Note that it is thus possible for a command substi~ution to yield only 
part of a. word, even it the command outputs a. complete line. 

Filen4YM Sub1titutioT1 

If & word contains any of the characters "', ! , I or { or begins with 
the character ·, then that word is a candida.t.e for filename substitu0 

tion, also known a.s globbing. This word is then regarded as a. 
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pattern, and replaced with an alphabetie&lly sorted list of filenames 
which match the pattern. In a list ot words specifying filename sub
stitution it is an error for no pattern to match an existing filename, 
but it is not requirei:i (cir e:ich pattern to match. Only the meta.char· 
acters •, ! , and [ imply pattern matching, the characters • aocl { 
being more akin to abbreviations. 

In matching lllenames, the character • at the beginning or " lllename 
or immediately following a /, u well 1111 the character / must be 
matched explicitly. The chan.cter • matches any string or cha.ract.ers, 
in.eluding the null string. The character ! matches uiy single eharac· 
ter. The sequence [ ••• J matches any one of the eha.ra.eters enclosed. 
Within [ ... )I lo pair or Char.Y:tef'S S8patat.ed b7 00 matches IDY ch&rK• 
ter lexically between the two. 

The ehanet.er • at the beginning of a. lllename is used to refer to 
home directories. Standing alone it expands to the invokers home 
direct.arr Ml redeeted in the value of the variable home. Whan fol0 

lowacl by a. name consisting of letters, digita and - eharact&rs the 
shell sewehas for & user with t.h:it name a.ad substitutas their home 
direet.orr, thus 1ten might expand to /usrfkeo. and l:en/ehmach to 
/usrfken/chmach. Ir the cha.ra.eter 0 is followed by a eharuter other 
than a letter or / or appears not :i.t the beginning of a. word, it is left 
unchanged. 

'The metmota.tion a.{b,c,d}e is a\ shorthand for a.be l!Ce a.de. Lett to 
right order is presernd, with results of matches being sorted 
separately at a low leYel to preserve this order. This construct may 
be nested. Thus "souree/sl/{olda,ls}.c: expands to 
/usr/souree/91/oldb.c: /usr/souree/sl/ls.c, whether or not these Illes 
u:ilt, wit.bout any cha.nee or error it the home directory for source is 
/usr/souree. Similarly .• /{memo, °'box} might expand to .• /memo 
-/box .• /mbox. (Note that memo was not sorted with the results of 
matching *box.) As a. special cue i } &.nd {} a.re passed unchanged. 

The studai'cl input and standard output of a command may be 
redireetad with the following synw:: 

<name 
Opens Ille 11111nu (which is llrst variable, command a.ud filename 
e.xpaaded) u the standud input. 

<<word 

( 

( 

Reads the shell input up to a. line which is identical to wof'd.. f 
Wol'd is not subjected to variable, filename or command substi· \ 
tution, and each input line is compared to tt10Pri before any sub
stitutions a.re done on this input liue. Unless a. quoting 
bacbluh, double, or single quotation mark, or a back quota-
tion mark appean in T110Pri, variable and command substitution 
is puformed on the intervening lines, a.llowing \ to quote $, \ 
and ', Commands which are subsiituted have a.!l blanks, ta.bs, 
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and newliries preserved, except tor the ftnal newline which is 
dropped. The resulting text is placed in an anonymowr tem
porary ftle which is given to the command as standard input. 

>name 
>I name 
>&:name 
>&:f name 

The ftle 11ame is used u standard output. It the ftle does not 
exist then it is created; if the file exista, it is truncated, and itm 
previous contenta is lost. 

U the variable r&oelobber is set, then the ftle m wrt not &!ready 
exist or it must be a character special ft le (e.g. a terminal or 
/dev/nu.11) or an error results. This helps prevent accidental 
destruction of ftles. In this cue the ! forms can be used and 
suppress this check. 

The forms involvin~ &: route the diagnostic output into the 
speciJled file as well as the standard output. NarM is expanded 
in the same way as < input filenames are. 

>>name 
>>&:name 
>>!name 
> >&:! name 

Uses Ille 11came u standard output like > but places output at 
the end or the ftle. If the variable 11oelob6er is set, then it is an 
error for the Ille not to exist unless one or the ! forms is given. 
Otherwise similar to >. 

If a command is run detached (followed by &:) then the default stan
dud input for the command is the empty ftle /dev /null Otherwise 
the command receives the environment in which the shell wu 
invoked u modified by the input.output panmet.ers and the pres
ence of the command in a pipeline. Thus, unlike some previous 
shells, commands run from a file of shell commands ha.ve no access 
to the text of the commands by default; r:i.ther they receive the origi
nal standal'd input of the shell The < < mechanism should be used 
to present inline data. This permits shell command seripta to func
tion as components of pipelines and allows the shell to block read its 
input. 

Diagnostic output ma.y be direct.ed through a. pipe with the standard 
output. Simply use the form I&: rather than just I 

A number of the built.in commands (to be described later) ta.ke 
expressions, in which the operators are similar to those of C, with 
the same precedence. These expressions appear in the <Q, e:it, if, 
a.nd while commands. The following operators are a.vaila.ble: 
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II .t.t I · &: -- 1- <- >- < > << >> 
+- */%!"() 

Here the precedence increases to the right, -- a.nd 1-, <-, >-, 
<, and >, < < and > >, + and - ., • / and % being, in groups, at 
the same level The -- a.nd !- operators compare their argumentl ( 
u strings, a11 others operate on numbers. Strings which begin with 0 I 
are considered octal numbers. Null or missing arguments are con· 
sidered 0. The result of all expressions are strinp, which represent 
decimal numberso It is important l:o not.e that no two component! of 
an expression em appear in the same word; except when adjacent to 
component.s or expressions which are syntactically significant to the 
parser ( &: I< > ( ) ) the:r should be surrounded by sp~es. 

Also available in expressions as primitive operands are command 
executions enclosed in { and } and file enquiries or the form - l 
name where l is one or: 

r Read access 
w Write access 
x E.xecut.e access 
e Exist.ence 
0 Ownership 
I Zero sille 
c Ptain file 
d Directory 

The specified name is command and filename expanded, then t.est.ed 
to see if it has the specified relationship to the re&! user. If the file 
does not exist or is inaccessible then all enquiries return false, ioe. 0. 
Command executions succeed, returning true, i.e. 1, if the command 
exits with status O, otherwise they Cail, returning raise, i.e. 0. If 
more detailed status inrormation is required then the command 
should be e.xecut.ed outside or an expression and the variable lt4tUll 
examined. 

Control Row 

The shell contains a number of commands which can be used to 
regula.t.e the ftow of control in command files (shell scripts) and (in 
limited but useful ways) from t:erminal input. These commands a.11 
operate by forcing the shell to reread or skip in its input and, due to 
the implementation, restrict the placement or some or the com· 
mands. 

( 

The /orueh., 1VJiteh., and !11h.ile statements, as well as the 17- tAen- elae ( 
form of the •7 statement require that the major keywords appear in a 
single simple command on an input line a.s shown below. 

Ir the shell's input is not seekable, the shell buffers up input when· 
ever a loop is being read and performs seeks in this internal buffer 
to accomplish the rereading implied by the loop. (To the extent that 
this allows, backward goto commands will succeed on nonseeka.ble 
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input.a.) 

Built·/,. Comm11J1U 

Built.in commands are executed within the shell If a built.in com· 
mand occurs as &ny component of a. pipeline except the la.st then it is 
executed in a subshe!L 

alias 
alias name 
alias name wordlist 

The ftrst rorm print.a all aliases. The second rorm print.I the 
aliu (or Hme • The final form assigns the specified urorJlin U 
the aliu ot fllllme; worJlait. is command and filename substi• 
tuted. Name is no& allowed to be &illla or Hlllli•• 

break 
Causes execution to resume alter the e114 of the nearest enclos· 
ing /oruc/& or wluZe statement. The remaining commands on 
the current line are executed. Multilevel breaks are thus possi· 
ble by writing them all on one line. 

breaksw 
Causes a breu rrom a mite/&, resuming alter the e114mt1. 

caae label: 
A label in a swiU:/& statement a.s discussed below. 

cd 
cdn&me 
chdir 
chdir n&me 

Changes the shell's working directory to direet.ory 1111me. It no 
argument is given then changes to the home directory ot the 
user. It J111me is not found a.s a subdirectory of the current 
direet.ory (and does not begin with /, ./, or .• /), then each 
component or the variable cJp11tl& is cheeked to see il it has a. 
subdirectory flame. Finally, if all else tails but fillme is a. shell 
variable whose value begins with /, then this is tried to see ir it 
is a directory. 

continue 
Continues execution or the nearest enclosing w/1.11.e or f ore11c!&. 
The rest of the commands on the current line are executed. 

default: 
Labels the default case in a 1uritc/& stat.ement. The default 
should come alter all c111e labels. 

echo wordlist 
The specified words a.re writt.en to the shell's standard output. 
An \c ca.uses the echo to complete without printing a. newline. 
An \n in 111orrlli1t ca.uses a newline to be printed. Otherwise the 

Page 11 



CSH (CJ CSH(C) 

words a.re echoed, separated by spaces. 

else 
end 
endir 
endsw 

See the description of the f orea.cl&, if, l'l!Jitcl&, and 111/&J.e state· 
ments below. 

exec: command 

exit 

The specified command is executed in place of the current 
shell. 

exit( expr) 
The shell exits either with the value of the ltattU variable (first 
form) or with the value of the specified e:pr (second form). 

roreach name ( wordlist) 

end 
The variable na.me is successively set to each member o( 
't/Jordli.t and the sequence of commands between this command 
and the matching end are executed. (Both /orea.c/& and end 
must appear alone on sepua.te lines.) 

The built-in command coftb0nue may be used to continue the 
loop prematurely and the built..in command brea.k to t.erminate 
it prematurely. When this command is read from the t.erminal, 
the loop is read up once prompting with ! beCore any state· 
ments in the loop are executed. 

glob wordlist 
Like echo but no \escapes are recognized and words are delim
ited by null characters in the output. u setul ror programs 
which wish to use the shell to filename expand a list or words. 

goto word 
The specified tDord is filename and command expanded to yield 
a string or the form label The shell rewinds its input as much 
as possible and searches for a. line or the form label: possibly 
preceded by blanks or tabs. Execution continues after the 
specified line. 

history 
Displays the history event list. 

if (ex pr) command 
Ir the specified expression evaluates true, then the single com· 
m1u1d with argument.a is executed. Variable substitution on 
comma.nd happens early, at the same time it does for the rest or 
the 17 command. Command must be a. simple command, not a 
pipeline, a. command list. or a carenthesi:ed command list. 
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Input/output redirection occurs even it e:zpr is false, when 
command is not executed. 

it (ex pr) then 

else it ( expr2) then 

else 

endit 

nice 

It the specified e:zpr is true then the commands to the first el1e 
are executed; else it e:zprl is true then the commands to the 
second else are executed, etc. Any number or el1e·i/ pairs are 
ponible; only one en.di{ is needed. The elu part is likewise 
optional. (The words elie and en.di/ must appear at the begin
ning or input lines; the i/ must appear alone on its input line or 
after an eln.) logout 
Termina.tes a login shell The only way to log out it ig11oreeo/ is 
set.. 

nice +number 
nice command 
nice+ number command 

The first Corm sets the n..Ce (or this shell to 4. The second 
Corm set.s the n.ice to the given number. The final two forms 
run command at priority 4 and 11umber respectively. The 
super-user may specify negative niceness by using "nice 
- number .••• " The command is always executed in a subshell, 
and the restrictions placed on comma.nds in simple i/ state
ments apply. 

nohup 
nohup command 

The first form can be used in shell scripts to cause hangups to 
be ignored (or the remainder or the script. The second Corm 
causes the specified command to be run with hangups ignored. 
Unless the shell is running detached, n.ohup has no effect. All 
processes detached with & are automatically 11o4uped. (Thus, 
n.ol&up is not really needed.) 

onintr 
onintr -
onintr label 

Controls the action of the shell on interrupts. The first form 
restores the default 3.Ction of the shell on interrupts which is to 
terminate shell scripts or to return to the terminal command 
input level. The second form onintr - causes all interrupts to 
be ignored. The final form causes the shell to execute a. goto 
label when an interrupt is received or a child process ter
minates because it wa.s interrupted. 
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In any case, it the shell is running detached and interrupt.s are 
being ignored, all tonns of onifltr have no meaning and inter· 
rupts continue to be ignored by the shell and all invoked com~ 
mand.s. 

rehash ( 
Causes the internal hash ta.ble of the contents ot the directories 
in the pat/& v&ri&ble to be recomputed. This is needed if new 
commands are added to directories in the pat! while you are 
loued in. This should only be necessary if ,you add commands 
to one of ,your own direct.cries, or if a systems program.mer 
changes the content.I of one or the system directories. 

repeat count command 

set 

The specified c:ommancl which is subject to the same restrictions 
u the eommanci in the one line •7 st&t.ement &hove, is executed 
c:ouflt times. 1/0 redirections occurs exactl.r once, even if c:ount 
is 0. 

set name 
set name-word 
set name(indexj-word 
set name-( wordlist) 

The first form of the command shows the value or all shell 
vari&bles. Vui&bles which have other th:m a single word as ( 
value print u a, parenthesized word list. The second form set.s · 
MffiE to the null string. The third torm set.s l\llflle to the single 
sof'&. The rourth form sets the incie::tA component of.name to 
word; this component must already exist. The final rorm sets 
Hme to the list or words in vorrllilft. In Ill ases the value is 
command and filename expanded. 

These arguments may be repeat.ed to set multiple values in a 
singie set command. Note however, that vari&ble expansion 
happens tor all arguments before any setting occurs. 

setenv name value 

shift 

Sets the value of the environment vari&ble Hme to be 114'ue, a 
single string. Useful anvironment variables a.re TERM, the 
type of your terminal and SHELL, the shell you are using. 

shift v&ri&ble 
The members ot a.pgv are shifted to the left, discarding a.rg.,,{1/. 
It is an error for a.rg• not to be set or to ha.ve less than one ( 
word as value. The second form performs the same function 
on the specified variable. 

source name 
The shell reads commands from 11ame. Sourr:e commands ma.y 
be nested; if they are nested too deeply the shell may run out 
of file descriptors. An error in a 1.ouree &t any level terminat.es 
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all nested 1ource commands. Input during 1ouree commancl.s is 
never placed on the hist.cry list. 

switch (string) 
case strl: 

breaksw 

default: 

breaksw 
endsw 

thne 

Each case label is successively matched, against the specified 
miag which is ftrst command and filename expanded. The ftle 
metacharacters •, ! , and ( ••• ) may be used in the case labels, 
which are variable expanded. If none of the labels match 
berore a deCault label is found, then the execution begins a.Ct.er 
the default label. Each C3Se label and the default label must 
appear at the beginning or a line. The command brulut11 
causes execution t.o continue a.Ct.er the enti1t11. Otherwise control 
may !all through ease labels and default labels, as in C. U no 
label matches and there is no default, execution continues alt.er 
the eaiUw. 

time command 
With no argument, a summary or time used by this shell and 
it.s children is printed. U argument.a are given the specified 
simple command is timed and a time summary as described 
under the time variable is printed. Ir necessary, an extra shell 
is creat.ed t.o print the time statistic when the command com
pletes. 

umask 
umaak value 

The ftle creation mask is displayed (first form) or set t.o the 
specified value (second form). The mask is given in octal. 
Common values for the mask &re 002 giving a.11 a.ceess t.o the 
group and read a.nd execute access t.o others, or 022 giving all 
access except no write access for users in the group or others. 

unaJiaa pattern 
All aliases whose names match the specified pattern are dis
carded. Thus a.11 aliases are removed by unalias '". It is not an 
error for nothing t.o be unalia.aetL 

unhaah 
Use of the internal hash table t.o speed location ol executed 
programs is disabled. 

unset pattem 
·All variables whose names match the specified pattern a.re 
removed. Thus a.11 variables are removed by unset "; this has 
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noticeably distasteful side-effects. It is not an error tor nothing 
to be s111et. 

All child processes are waited tor. It the shell is interactive, 
then an interrupt can disrupt the wait, at which time the shell ~-
prints names and process numbers or all children known to be ' 
outltanding. 

while ( expr) 

end 

Q 

While the specified expression evaluates nonzero, the com
mands between the w/&ile and the matching end are evaluated. 
Breu and coatiaue may be used to terminate or continue the 
loop prematurely. (The 111/&Je and entl must appear alone on 
their input lines.) Prompting occurs here the ftrst time through 
the loop as tor the /ore11.cl& statement it the input is a terminal. 

Q name - expr 
Q name(indexJ - expr 

The ftr3t form prints the values of all the shell variables. The 
second form sets the specified n11.me to the value or tZTJf'. It the 
expression contains <, >, & or I then at least this part of the 
expression must be placed within ( ). The third form a,,signs 
the value of llZJlf' to the mJezth argument of "4mt:. Both 1111.me 
and its i114ezth component must already exist. 

The operators •-, + -, etc. are available as in C. The space 
separating the name from the assignment operator is optional. 
Spaces are mandatory in separating components of ezp,. which 
would otherwise be single words. 

Special postfix + + and - - operat.ors increment and decre
ment n41me respectively, i.e. Q i+ +. 

The following vviables h:ave special me:aning to the shelL Ot these, 
argTJ, cl&iJ.J, home, p11.tli, prompt, 1lieil and 1tatu1 are always set by the 
shelL Except tor cl&iU. and ltatTu this setting occurs only at initi:Uiza.
tion; these variables will not then be modified unless done explicitly 
by the user. 

( 

The shell copies the environment variable PATH into the1 va.ria.ble (. 
p11.th., and copies the value back int.o the environment whenever path 
is set. Thus is is not necessary to worry about its setting other than 
in the file .cah.n: as inferior cah. processes will import the definition or 
p41tl& from the environment. 

Set to the arguments to the shell, it is from this 
vviable that positional para.meters are substituted, 
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) child 

echo 

hist.chars 

hist.cry 

) 

home 

ignoreeof 

mail 

CSH(C) 

i.e. Sl is replaced by Sargv(lJ, etc. 

Gives a list or alternate direct.ones searched ta ftnd 
subdirect.ories in e1' commands. 

The process number printed when the la.st command 
WU (orked with 8'. This variable is Ullld when this 
process t.ermina.t.es. 

Set when the - x command line option is given. 
Ca.uses each command and it.a argument.I . ta be 
echoed just betore ic is execut.ed. For nonbuiltrin 
commands all expansions occur berore echoing. 
Builtin commands are echoed before command and 
ftlename substitution, since these substitutions are 
then done selectively. 

Can be usigned a. two-chanct.er string. The first 
charact.er is used as a hist.ory charact.er in place or !, 
the second character is used in place or the • substi
tution mechanism. For example, set hist.chars-",;" 
will cause the hist.cry charact.ers to be comma. and 
semicolon. 

Can be given a. numeric value to control the size or 
the history list. Any command which has been 
referenced in this many event.a will not be discarded. 
A 4uco,,, that is too large ma.y run the shell out or 
memory. The lut executed command is a.Jways 
saved on the history list. 

The home directory or the invoker, initiafured rrom 
the environment. The filename expansion or -
refers to this variable. 

If set the shell ignores end-ot-ftle rrom input dev
ices that are terminals. This prevent.I a. shell from 
accidentally being t.erminat.ed by typing a. CNTRL-D. 

The Illes where the shell checks tor mail. This is 
done alter each command completion which will 
result in a. promp" it a specified int.erval has 
elapsed. The shell says "You have new mail". it 
the file exist.a with an access time not great.er than 
it.a modity time. 

Ir the llrst word or the value or m11aZ is numeric it 
speciJles a different ma.ii checking int.erval, in 
seconds, than the dera.ul" which is 10 minutes. 

It multiple ma.ii files are specified, then the shell 
says "New mail in r111rm" when there is mail in the 
file 1111me. 
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nee lobber 

ooglob 

nonomat.ch 

prompt 

shell 

status 

time 

CSH(C) 

As described in the section l11:put/output, restrictions 
are placed on output. redirection to insure that. Illes 
are not. accidentally destroyed, and that > > redirec
tions refer to existing Illes. 

It set, ftlename expansion is inhibit.ed. This is most 
useful in shell scripts which are not. dealing with 
ftlename2, or after a list or ftlena.mes has been 
obtained ;uid further expansions are not desirable. 

If set, it is not an ef!'or tor. a ftlename expansion to 
not matc:h any existing ftle:r, rather, the primitive 
patt.em ii returned. It is still an error tor the primi
tive put.em to be malformed,. i.e. echo [ still gives 
an error. 

( 

Each word of the path variable speciiles a directory 
in whieh commands are to be sought tor execution. 
A null word specifies the current directory. It there 
is no p•tA variable then only run pathnames will 
execute. The usual search path is Jbin, /usrjbin, 
and ., but this may vary from syst.em to syst.em. 
For the super-user the default search path is /etc, 
/bin and /usrjbin. A shell which is given neither 
the - e nor the - t option will normally hash the 
cont.ants or the directories in the pctl& variable alt.er ( 
rnding .e14re, and n.ch time the pct! variable is 
reset. It new commands are added oo these direc· 
t.ories while the shell is active, it may be necessary 
to give the rel&o.iJ& or the commands may not be 
found. 

The string which is print.ed before each command is 
read rrom an int.eractive terminal input. It a ! 
appears in the string it will be replaced by the 
current event number unless a preceding \ is given. 
Default is % , or f for the super-user. 

The Ille in which the shell resides. This is used in 
forking shells to interpret Illes which have execute 
bits set, but which are not executable by the system. 
(See the description o( Nonbuilt-ha Comm•11ti Ezet:u
tio• below.) Initialized to the (system-dependent) 
home of the shell. 

The status returned by the last command. Ir it ter· 
minated abnormally, then 0200 is added to the 
status. Built-in commands which ran return exit 
sbtus 1, all other built-in commands set status 0. 

Controls :wtomatic timing or commands. It set, 
then any command wbich takes more than this 
many cpu seconds will cause a. line giving user, 
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verme 
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system, and real times and & utilization percentage 
which is the ratio or user plus system times to real 
time to be printed when it t.erminat.es. 

Set by the - v command line option, causes the 
words or each command to be printed alter history 
substitution. 

No•h.ill-/a Comm11114' E.:eeutioa 

When & command to be executed is found to not be & built-in com
mand the shell attempts t.o execute the command via e.:ee(S). Each 
word in the variable patA names & diJ:ectory from which the shell will 
&it.empt to execute the command. U it is given neither a - c nor a 
- t option, the shell will huh the names in these directories into m 
intemal table so that it will only try an e~ec in a directory if there is ai. 

possibility. thu the command resides there. This greatly speeds com
mand location when & large number ot directories are present in the 
search path. It this mech&nism has been turned off (via un/&11.ala}, or 
il the shell wu given & - e or - t argument, and in any case for each 
directory component ot pstA which does not begin with a/, the shell 
eoncat.enates with the given command name to rorm & pathname ot 
a file which it then &tr.empts to execute. 

P&renthesi.zed commands are always executed in a subshell. Thus 
( cd ; pwd) ; pwd print.s the lome directory; leaving you where you 
were (printing this alter the home directory), while cd ; pwd leaves 
you in the home directory. Parenthesized commands are most often 
used to prevent e4 rrom alfecting the current shell 

It the file hu execute permissions but is not an executable binary to 
the system, then it is assumed to be a file containing shell com
mands &n a new shell is spawned to read it. 

It there is an sliaa ror 1/aell then the words ot the &lias will be 
prepended to the argument list to form the shell command. The 
first word or the Giia.a should be the run p&thname of the shell (e.g. 
$shell). Note that this is & special, lat.e occurring, case 0 r 4li111 SU b
stitu tion, and only allows words to be prepended to the argument list 
without modification. 

Argument Lilt Procernng 

It argument 0 to the shell is - then this is a login shell The ffag 
arguments are interpreted a.a follows: 

- c Commands are read from the (single) following argument 
which must be present. Any rema.ining arguments are placed 
in <11'91'. 

- e The shell exits it any invoked command terminates abnormally 
or yields a nonzero exit st&tus. 
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- f The shell will start taster, because it will neither search tor nor 
execute commands from the file .cshrc in the invoker's home 
directory. 

- i The shell is interactive and prompts for. its. toP.-level input, 
even it it appears to not be a terminal. Shells are interactive (. 
without this option it their inputs and outputs are terminals. 

- n Commands are parsed, but not executed. This may aid in syn
tactic checking or shell scripts. 

- s Command input is taken from the standard input. 

- t A single line of input is read and executed. A \ may be used 
to escape the newline at the end or this line and continue onto 
another line. 

- v Causes the 'lleriote variable to be set, with the eJ!ect that com
mand input is echoed art.er history·substitution. 

- x Causes the cc!o variable to be set, so that commands are 
echoed immediat.ely before execution. 

- V Causes the oerioie variable to be set even before .cshrc i.s exe· 
cuted. 

- X Causes the tdo variable to be set even before .cshre is exe- ( 
cuted. 

After processing or flag arguments, if arguments remain but none or 
the - c, - i, - s, or - t options were given, the· first argument is 
taken aa the name or a Ille of commands to be executed. The shell 
opens this Ille, and saves its name for possible resubstitution by SO. 
Since on a. typical system most shell script.t are written tor the stan· 
dard shell (see •A( C)), the C shell will execute such a standard shell 
it the first character of a script i.s not a f, i.e. it the script does not 
start with a comment. Rem&:ining arguments initialliie the variable 
ll"J'll. 

Sifnal H 11ntlling 

The shell normally ignores quit signals. The iwrrupt and quit signals 
are ignored tor an invoked command it the command is followed by 
&:; otherwise the signals have the values which the shell inherited 
from it.s parent. The shells handling or interrupts can be controlled 
by ons'ntP'. Login shells catch the terminate signal; otherwise thi3 signal ( .. 
is passed on to children from the state in the shell's parent. In no ~ 
case a.re interrupts allowed when a login shell is reading the file 
.logout. 

Files 
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·/.cshrc Rud at by each shell at the beginning 
ot execution 

·/.login Read by login shell, alter .cshrc at login 

·/.logout Read by login shell, at logout 

/bin/sh Shell tor scripts not swting with a # 

/tmp/sh• Temporary 8le tor < < 

/dev/null Source or empty file 

/et.c/puswd Source or home directories for ·name 

Limitations 

Words can be no lo.nger than 512 chan.cters. The number of argu
ment.a t.o a. command which involves filename expansion i.s limited t.o 
1/5 number of characters allowed in an argument list, which is 5120, 
less the characters in the environment. Also, command substitu
tions may substitute no more characters than are allowed in an a.rgu
ment list. 

To detect looping, the shell restricta the number or 4liisa substitu
tions on a single line t.o 20. 

See Also 

access( S), uec( S), fork( S), pipe( S), signal( S), um ask( S), wait( S), 
a.out(F), environ(F) 

Credit 

This utility WU developed at the u Diversity or Ca.lilornia. at Berkeley 
and is used with permission. 

Notes 

Built.-in control structure commands like forea.eh a.ad while cannot 
be used with I &: or ;. 

Commands within loops, prompted ror by ! , are not placed in the 
l&UtoVJ Ii.st. 

It. i.s not possible t.o use the colon ( :) modifiers on the output or 
command substitutions. 
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01/t, attempts to import and export the PATH variable tor use with 
regular shell scripts. This only works for simple cases, where the 
PA TII contains no command characters. 

This version of ea/i, does not support or use the process control 
features of the 4th Berkeley Distribution. 
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Name 

csplit - Splits files according to context. 

) Syntax 

) 

c:split l- sJ l- kj l- r prefix] file argl [ .•. a.rgnj 

Description 

C,,Xit reads file and separates it into n+ 1 sections, defined by the 
arguments arg1... argn. By default the sections a.re placed in xxOO 
• , • XXll ( 11 may not be greater than 99). These sections get the roJ
lowing pieces of file: 

00: From the start or file up to (but not including) the line refer
enced by arg1. 

01: From the line rererenced by arg1 up to the line referenced by 
a,rgf. 

n+ 1: From the line referenced by t1.rg1& to the end oC fil.e. 

The options to caplit a.re: 

- s C1plit normally prints the character counts for each file 
created. IC the - s option is present, c1plit suppresses the 
printing or all character counts. 

- k Csplit normally removes created files if an error occurs. 
If the - k option is present, c1plit leaves previously 
created files intact. 

- f '{lf'e/iz IC the - f option is used, the created files are named 
'{l'l'efi:zOO ••• prefizn. The default is xxOO .•• xxn. 

The arguments ( arg1 ••. argn) to caplit can be a combination of 
the Collo wing: 

/rezp/ A file is to be created for the section Crom the current line 
up to (but not including) the line containing the regular 
expression rezp. The current line becomes the line conta.in
ing rezp. This argument may be rollowed by an optional 
+or - some number of lines (e.g., /Pa.VJ!/- 5). 

o/arezp% This argument is the same as /rezp/, except that no file is 
created ror the section. 
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lruao A file is to be created from ::he current line up to (but not 
including) l11110. The current line becomes l11ao. 

{11um} Repeat ugument. This ugument may rollow a.ny or the 
above arguments. Ir it (ollcws a re:zp type argument, that 
argument. is applied 11um more times. Ir it rollows l11no, the ( 
file will be split ever/ l11110 lines ( raum times) (rom that I 
point.. 

Enclose all l'flZJI type arguments that contain blanks or other cha.rac· 
ters meaningful to the shell in the appropriate quotation marks. 
Regular expressions may not contain embedded newlines. C1plit 
does not aff'ect the original flle; it is the users responsibility to 
remove it.. 

Examples 

c:split - f eobol file '/procedure division/' /paz5./ /parl8./ 

This example creat.es (our files, cobolOO .•• cabol03. Art.er editing 
the "split" files, they can be recombined as follows: 

cat cobolO[O- 31 > file 

Not.e that this ex&mple overwrites the original file. 

c:split- k file 100 {99} 

This example would split the file at every 100 lines, up .to 10,000 
lines. The - k option causes the created files to be retained ir there 
are less than 10,000 lines; however, an error message would still be 
printed. 

aplit- It prog.c 'o/'cm&in(o/3 '(}/+ l' {20} 

Assuming that prog.c: follows the normal C coding convention or 
ending routines with a } at the beginning of the line, this example 
will creat.e a file containing each sepante C routine (up to 21) in 
prog.c:. 

See Also 

ed( C), sh( CJ, regex( SJ 
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Diagnostics 

Selt-explanat.ory except for: 

arg - out or 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 

cu - Calls another XENIX system. 

) Syntax 

) 

) 

cu [ -sspeed] [ -aa.cu] [-Hine] [ -h] [ -ol-e] telno 

cu [ -sspeed] [ -lline ] [ -h] [ -ol-e] dir 

Description 

Ou "calls up" another XENIX system through a modem or a 
direct serial connection. It also controls the transmission and 
reception of data and programs during the call. Gu looks at 
each line in the file /usr/Iib/uucpfL-devices until it finds a 
line that matches the options given in the command line. If it 
finds an appropriate line, it will attempt to make a connection. 
If it cannot find the proper line, cu quits. 

The options are: 

- sapeed 
Specifies the transmission speed. 1200 baud is the default 
value. Other speeds available are 110, 150, 300, 1200, 
2400, 4800 and 9600 baud. Directly connected lines may 
be set to other speeds. Most modems are restricted to 300 
and 1200 baud. 

- aacu 
Specifies the device name of the ACU (automatic calling 
unit) device. If not specified, cu will use the first available 
acu with the right speed. 

- lline 

-h 

Specifies the device name of the communications line. If 
not specified, cu will use the first available direct line (if 
dir is specified) or acu (if a telno is specified) with the 
right speed. 

Emulates local echo. This feature supports calls to systems 
that expect half-duplex mode terminals. 
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- e Specifies that even-parity data is to be generated for data 
sent to the remote system. 

-o 
Specifi.eshthat odd-parity data is to be generated for data (• 
sent to t e remote system. 

Te/no is the telephone number of the remote system. 

For acu connections, cu invokes /usrjlib/uucp/dial to dial the 
modem. Consult your modem manual to determine the 
correct sequences to include in the phone number for pauses, 
pulse dialing, etc. 

For directly connected lines, the string "dir" is used instead 
of telno. See the Examples later in this section for sample 
command lines. 

After ma.king the connection, cu runs as two processes: 
transmit and receive. The transmit process reads data Crom the 
standard input and, except for lines beginning. with a tilde (-), 
passes it to the remote system. The receive process accepts 
data from the remote system and, except for lines beginning ( 
with a tilde, passes it to the standard output. Normally, an 
automatic XON/XOFF (DC3/DC1) protocol controls input 
from the remote system so the buffer is not overrun. Lines 
beginning with a tilde have special meanings. 

The transmit process interprets lines beginning with a tilde as 
follows: 

-!cmd ... 

-$cmd ... 

Terminates the conversation. 

Escapes to an interactive shell on the 
local system. 

Runs cmd on the local system (via sh 
-c). 

Runs cmd locally and sends its output to 
the remote system. 

-o/otake remote [ local ] 
Copies file remote (on the remote sys
tem) to file local on the local system. If 
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local is omitted, the remote filename is 
used in both places. Use of this line 
requires the existence of echo( C) and 
cat( C) on the remote system. If tabs 
are to be copied without expansion, stty 
tabs mode should be set on the remote 
system. 

-o/oput local [ remote ] 

-%b or -%break 

-ronostop 

Copies file local (on the local system) to 
file remote on the remote system. If 
local is omitted, the remote filename is 
used in both places. Use of this line 
requires the existence of stty ( C) and 
cat( C) on the remote system. 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. 

Sends a break char to the remote sys
tem. 

Sends the line -
tern. 

to the remote sys-

Tums off the XON/XOFF input control 
protocol for the remainder of the ses
sion. This is useful if the remote sys
tem is one which does not respond 
properly to the XON/XOFF characters. 

The receive process normally copies data from the remote sys
tem to its standard output. A line from the remote system 
that begins with -> diverts the output to a file. Data is 
appended to a file if -> > is used. The diversion is ter
minated by a trailing ->. The complete sequence is: 
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-> [>]:file 
zero or more lines to be written to file 

> 
Examples 

A sample command for a dialup connection is: 

cu 5559801 

Ou will select the first available acu at the default speed of 
1200 baud. 

A sample command for a direct connection is: 

cu dir 

Cu will select the first available direct line at the default speed 
of 1200 baud. 

You can force cu to use a specific acu device, line device or 
speed with the command line options -a, -I and -s. This is 

( 

useful if you wish to use the same modem for dialup connec- (. 
tions at both 300 and 1200 baud, or if you have more than 
one directly connected computer. For example: 

cu -a tty12 -s 300 5559801 

will force cu to place the call through /dev/tty12 at 300 baud. 

cu -1 tty12 dir 

will cause /dev/tty12 to be used for a direct connection at 
1200 baud. 

Files 

/usr/lib/uucp/L-devices 

/usr/lib/uucp/dial 

Device information 

Dialer program 
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See Also 

cat( C), echo( C), stty( C), tty(M) 

Diagnostics 

Exit code is zero for normal exit, nonzero (various values) 
otherwi~ ~-

Device busy: Someone else is using the desired line. 

Notes 

There is an artificial slowing of transmission by cu during the 
-%put operation so that loss of data is unlikely. 

ASCII files only can be transferred using -o/"ctake or -%put; 
binary files cannot be transferred. 

Cu opens devices for exclusive use. IC cu terminates abnor
mally, the device may remain locked. 
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Name 

date - Prints and sets the date. 

Syntax 

date I mmddhhmm[yyJ I I +rormat I 

Description 

Ir no argument is given, or it the argument begins with +, the 
current date and time are printed. Otherwise, the current date is set. 
The first mm is the month number; l.J. is the day number in the 
month; /&/& is the hour number (24-hour system); the second mm is 
the minute number; 1111 is the last 2 digita or the year number and is 
optional. For example: 

date 10080045 

sets the date t.o Oct 8, 12:45 AM. The current year is the default it 
no year is mentioned. The system operates in GMT. D4te takes care 
or the conversion t.o and rrom local standard and daylight time. 

Ir" the argument begins with +, the output or J4te is under the con
trol or the user. The format for the output is similar t.o that or the 
first argument t.o pnntf(S). All output fields are or fixed size (zero 
padded ir necessary). Each field descript.or is preceded by a percent 
sign ( ~ and will be replaced in the output by its corresponding 
value. A single percent sign is encoded by doubling the percent 
sign, i.e., by specifying "%o/O'. All other characters are copied t.o the 
output without change. The string is always terminated with a new
line character. 

Field Descript.ors: 

n Inserts a newline character 

t Inserts a tab character 

m Month otyear- 01t.o12 

d Day or month - 01 to 31 

y Last 2 digits or year - 00 t.o 99 

D Date as mm/dd/yy 

H Hour - 00 to 23 

M Minute - 00 to 59 
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S Second - 00 to 50 

T Time as HH:MM:SS 

j Julian date - 001 to 366 

w Day or the week - Sunday= 0 

a Abbreviated weekday - Sun to Sat 

h Abbreviated month - Jan to Dee 

r Tune in AM/PM notation 

Example 

The line 

date '+DA TE: o/c:m/o/o:i/o/<&'o/c:nTIME: ~:%M:%S' 

generates as output: 

DATE: 08/01/76 
TIME: 14:45:05 

Diagnoatics 

no permi11non You aren't the super-user and you a.re trying 
to change the date. 

batl con11emon The date set is syntactiea.lly incorrect. 

hatl format character The field descriptor is not recognizable. 
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Name 

de - Invokes an a.rbitra.ry precision calculator. 

) Syntax 

) 

c1c I file I 

Description 

De is an arbitrary precision arithmetic package. Ordinarily it operates 
on decimal integers, but you may specify an input base, output base, 
and a number or fractional digit.a to be maintained. The overall 
structure or de is a. stacking (reverse Polish) calculator. Ir an argu
ment is given, input is taken from that file until ita end, then from 
the standard input. The Collowing constructions a.re recognized: 

number 
The value or the number is pushed on the stack. A number 
is an unbroken string or the digits 0- 9. It may be preceded 
by an underscore (_) t.o input a. negative number. Numbers 
may contain decimal points. 

+ - I•%" 
The top two values on the stack a.re added ( +), subtracted 
(- ), multiplied (•). divided (/), remaindered (<Ja, or 
exponentiated ("). The two entries a.re popped off the stack; 
the result is pushed on the stack in their place. Any Cractiona.l 
part or an exponent is ignored. 

sz The top or the stack is popped and stored into a register 
named z, where z may be any character. IC the s is capital
ized, z is treated as a stack and the value is pushed on it. 

lz The value in register z is pushed on the stack. The register z 
is not altered. All registers start with zero value. Ir the I is 
capitalized, register z is treated as a stack and ita top value is 
popped onto the ma.in 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 or the stack as an ASCII 
string, removes it, and prints it. 

( All values on the stack a.re printed. 

q Exits the program. Ir executing a. string, the recursion level is 
popped by two. Ir q is capitalized, the top value on the stack 
is popped and the string execution level is popped by that 
value. 
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x Treats the top element or the stack as a character string and 
executes it as a string of tlc commands. 

X Replaces the num her on the top of the stack with its scale fac
tor. 

( ••. J Puts the bracketed ASCII string onto the top of the stack. 

<z >z =z;: 
The top two elements of the stack a.re popped and compared. 
Register z is evaluated it they obey the stated relation. 

v Replaces the top element on the stack by its square root. Any 
existing Cractional pa.rt or the argument is ta.ken into account, 
but otherwise the scale factor is ignored. 

Interprets the rest or the line as a XENIX command. 

c All values on the stack are popped. 

The top value on the stack is popped and used a.s the number 
radix for further input. 

I Pushes the input b3Se on the top of the stack. 

0 The top value on the stack is popped and used as the number 
radix for further output. 

0 Pushes the output base on the top of the stack. 

k The top or the stack is popped, and that value is used as a 
nonnegative scale factor; the appropriate num her of places a.re 
printed on output, and maintained during multiplication, divi
sion, and exponentiation. The interaction or scale factor, 
input base, and output base will be reasonable it all a.re 
changed together. 

z The stack level is pushed onto the stack. 

Z Replaces the num her on the top of the stack with its length. 

? A line or input is ta.ken Crom the input source (usually the 
terminal) and executed. 

'. Used by be for array operations. 
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Example 

This example prints the first t.en values or nl: 

!Ial+ dsa*plalO>yJsy 
Osa.l 
lyx 

See Also 

bc(C) 

Diagnostics 

z is unimplemented 

1t11ck empty 

Out of 1p11ce 

Out of !&ude'l'r 

Out of pulli.tiown 

Nesting Depth 

Notes 

The octal number z corresponds to a char
acter that is not implemented as a. com
mand 

Not enough elements on the stack to do 
what was asked 

The free list is exhausted (too many digits} 

Too ma.ny numbers being kept around 

Too many items on the stack 

Too many levels of nested execution 

Be is a preprocessor tor de, providing infix notation a.nd a C-like syn
tax which implements (unctions a.nd reasonable control structures 
for programs. For interactive use, be is preferred to de . 
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Name 
dd - Converts and copies a file. 

Syntu 
dd roption=value] .•. 

Desaiption 
Dd copies the specified input file to the specified output with pos
sible conversions. The standard input and output are used by 
default. The input and output block. size may be specified to tak.c 
advantage of raw physical 1/0. 

Option Val~ 

lt=jile Input filename; standard input is default 

of-file Output filename; standard output is default 

ibs=n Input block. size n bytes (default is block. size) 

obs=n Output block. size (default is block. size) 

bs=n Sets 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 needs to be done 

cbs=n Conversion buffer size 

skip= n Skips n input records before starting copy 

seek=n Scek..s n records from beginning of output file before 
copying 

count=n 
Copies only n input records 

conv=asdi 
Converts EBCDIC to ASCU 

conv=ebcdlc 
Converts ASCll to EBCDIC 

conv=ibm 
Slightly different map of ASCll to EBCDIC 

conv=lcase 
Maps alphabetics to lowercase 
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Option Value 

conv=ucase 
~taps alphabetics to uppercase 

conv=swab 
Swaps every pair of bytes 

conv= noerror 
Docs not stop processing on an error 

conv=sync 
Pads every input .record to lbs 

COHIV==. o. , • •• 

Several comma-separated conversions 

Where sizes are specified. a number of bytes is expected. A 
numba- may end with k. b, or w to specify multiplication by 1024, 
S 12, or 2 respectively; a pair of numbers may be separated by x to 
indicate a product. 

Cbs is used only if ascii or ebcdic conversion is specified. !n the 
former case cbs characters are placed into the conversion buffer, 
converted to ASOI. and trailing blanks trimmed and newline added 
before sending the line to the output. In the latter case ASOI ( 
characters are read into the conversion buffer. converted to 
EBCDIC, and blanks added to make up an output record of size 
cbs. 

After completion, dd reports the number of whole and partial input 
and output blocks. 

Eumple 
This command reads an EBCDIC tape, blocked ten 80-byte 
EBCDIC card images per record, into the ASCU file outfile: 

dd if=/dev/rmtO of=outfile ibs=SOO cbs=SO conv=ascii,lcasc 

Note the use of raw magtape. Dd is especially suited to 1/0 on 
raw physical devices because it allows reading and writing in arbi-
trary record sizes. 

See Also 
copy(C), cp(C), tar(C) 

Diagnostk:s 
f+p records in(out) Numbers of full and partial records 

read( written) 
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Notes 
The ASCll/EBCDIC conversion tables arc taken from the 256-
character standard in the CACM Nov, 1968. 

Newlines are inserted only OD conversion to ASCll; padding is done 
only OD convecsion to EBCDIC. 
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Name 

devnm - Identifies device name. 

Syntax 

/etA:/devnm [ names] 

Description 

DeflJ&m identifies the special file associated with the mounted file sys
tem where the argument n4me resides. 

This command is most commonly used by /etA:/rc to construct a. 
mount table entry for the root device. 

Examples 

Be sure to type ruu pathnames in this example: 

/etc/devnm /usr 

Ir /devfhdl is mounted on /~r, this produces: 

hdl /usr 

Files 

/dev /* Device names 

/etc/re Xenix startup commands 

See Also 

setmnt.( C) 
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Name 

df - Reports the number of free disk blocks. 

) Syntax 

) 

dr [ - t] [ - f] [ filesystem ... ] 

Description 

DJ prints out the number of free ( 512 byte) blocks and free 
inodes available for on-line file systems by examining the 
counts kept in the super-blocks. One or more filesystem argu
ments may be specified by device name (for example, 
/dev/hdO or /dev/usr). If the fiJesystem argument is unspeci
fied, then the free space on all mounted file systems is sent to 
the standard output. The list of mounted file systems is given 
in /etc/mnttab. 

The - t flag causes the total allocated block figures to be 
reported as well. 

If the - f flag is given, only an actual count of the blocks in 
the free list is made (free inodes are not reported). With this 
option, df reports on raw devices. 

Files 

/devf* 

/etc/mnttab 

See Also 

fsck(C), fs(F), mnttab(F) 

Notes under mount( C). 
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Notes 

This utility reports sizes in 512 byte blocks. On systems 
which use 1024 byte blocks, this means a file of 500 bytes 
uses 2 blocks. df will report 2 blocks less free space, rather ( 
than 1 block, since the file uses one system block of 1024 
bytes. Refer to the machine(M) manual page for the block 
size used by your system. 

( 

( 
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Name 

diiJ - Compares two text files. 

Syntax 

diff [ - etbh J file 1 flle2 

Description 

Diif tells what lines must be changed in two files to bring them into 
agreement. Ir file1 (file2) is - , the standard input is used. If file1 
(file9) is a directory, then a file in that directory with the name file2 
(file1) is used. The normal output contains lines or these forms: 

111 a "9, n.4 
111, "2 d 119 
111, 112 c "9, r4 

These lines resemble etl commands to convert file1 int.o file2. The 
numbers alter the letters pertain t.o file2. In fact, by exchanging a 
for d and reading backward one may ascertain equally how to con
v~rt file2 int.o file1. As in etl, identical pairs where 111 .... 112 or 119 
., n.4 are abbreviat.ed as a single number. 

Following each or these lines come all the lines that are affected in 
the first file Bagged 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 or blanks t.o compare equal. 

The - e option produces a script of 11, c and 4 commands for the 
editor etl, which will recreat.e jil.eE from file1. The - t option pro
duces a similar script, not useful with etl, in the opposite order. In 
connection with - e, the following shell procedure helps maintain 
multiple versions or a file: 

(shirt; cats•; echo 11,Sp') I ed - $1 

This works by performing a. set or editing operations on an original 
ancestral file. This is done by combining the sequence of eri scripts 
given as all command line ;u-guments except the first. These scripts 
;u-e presumed t.o have been creat.ed with riiif in the order given on 
the command line. The set of editing operations is then piped as an 
editing script to eri where all editing operations are performed on the 
ancestral file given as the first argument on the command line. The 
final version or the file is then printed on the standard output. Only 
an ancestral file (SI) and a cha.in of version-t.o-version eti scripts 
($2,$3, ... ) made by d.iff need be on hand. 
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Except in rare circumstances, dif! finds the smallest sufficient set oC 
file differences. 

The - h option does a Cast, less-rigorous job. It work.s only when 
changed stretches are short and well sepa.rated, but also works on 
files or unlimited length. The - e and - r cannot be used with the ( 
- b option. ~ 

Files 

/tmp/d! ! !! ! 

/usrflib/diff.h ror - h 

See Also 

cmp(C), comm(C), ed(C) 

Diagnostics 

Exit status is 0 Cor no differences, 1 Cor some differences, 2 Cor 
errors. 

Notes 

Editing scripts produced under the - e or - t option do not always 
work correctly on lines consisting or a single period ( .) . 
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Name 

diff3 - Compares three files. 

) Syntax 

) 

) 

dift3 I - ex3 J file 1 ftle2 file3 

Description 

Dilf9 compares three versions or & file, a.nd publishes disagreeing 
ra.nges or text fiagged with these codes: 

---- All three files differ 

Fiel is different 

----2 Fid is different 

-----3 Fie9 is different 

The type or change suffered in converting & given range or & given 
file to some other range is indic&ted in one or these w&ys: 

/ : n.1 a 

/:n.1,n.Dc 

Text is to be &ppended alt.er line number n.1 in 
file /, where I - 1, 2, or 3. 

Text is to be changed in the range line n.1 to 
line n.f. Ir n.1 - n.2, the range ma.y be abbre
viated to n.1. 

The origin:il contents or the range follows immediately alter a c indi
cation. When the contents or two files a.re identical, the contents or 
the lower-numbered file is suppressed. 

Under the - e option, 4ijf!J publishes a. script for the editor er/. that 
will incorporate into filel all changes between file2 and file!J, i.e., the 
changes that normally would be fiagged ---- a.nd ----3. 
The - x option produces a. script to incorporate changes fiagged with 
"----". Similarly, the - 3 option produces a script to incor
porate changes flagged with "::m=-=-=3". The following command 
applies a resulting editing script to filel: 

(cat script; echo 'I,Sp') I ed - file 1 

Files 

/tmp/d3* 

/usr /lib/ di.lf3prog 
Pa.ge ·1 
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See Also 

diff( C) 

Not.es 

The - e option does not work properly for lines consisting of a single 
period. 

The input tile size limit is 64K bytes. 
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Name 

dirc:mp - Compares directories. 

) Syntax 

) 

) 

dircmp !- dj [- sJ dirl dir2 

Description 

Diranp examines J.irl and J.iri! and generates tabulat.ed information 
a.bout the contents ot the directories. Listings or files that a.re unique 
to ea.ch directory are generated in addition to a list that indicates 
whether the files common to both directories have the same con· 
tents. 

There a.re two options available: 

- d Perronns a. full Jiff on ea.ch pair or like-named files it the con
tents or the files a.re not identical 

- s Reports whether files a.re "same" or "different" 

See Also 

em p( CJ, di.ff( C) 
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Name 
dimamc - Delivers dircctory part of pathname. 

Syntu 
dlrname string 

) Descriptioa 
Dirname delivers all but the last component of the pathname in 
string and prints the result on the standard output. JI then: is only 
one component in the pathname, only a .. dot .. is printed. It is 
nonnally used inside substitution marks <' 6 ) within shell pro
cedures. 

The companion command basename deletes any preb ending in a 
slash (f) and the suffix (if preseot in string) from string , and prints 
the result on the standard output. 

Eumples 
The following example sets the shell variable NAME to 
/usr/src/cmd: 

NAME=-' dimame /usr/src/cmdlcat.c' 

This eMmple prints /a/b/c on the standard output: 

dimamc /a/b/c/d 

This eMmple prints a .. dot .. on the standard output: 

dimame file. ext 

See Also 
basename(C), sh(C) 
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Name 

diskcp, diskcmp - Copies or compares floppy disks. 

) Syntax 

) 

) 

diskcp [ -f ] [ -d ] 
diskcmp [ -f ] [ -d ] 

Description 

This command provides easy copying of a source floppy disk. 
dd is used to make an image of the source floppy (the one 
you wish to copy). On machines with one floppy drive diskcp 
temporarily transfers the image to the hard disk until a blank 
"target" floppy is inserted into the floppy drive. On machines 
with two floppy drives dd immediately places the image of the 
source floppy directly on the target floppy. 

The options are: 

-f Format the target floppy disk before the image is copied. 

-d The computer has dual floppy drives. diskcp copies the 
image directly onto the target floppy. 

diskcmp functions similarly to diskcp. It compares the con
tents of one floppy disk with the contents of a second floppy 
disk using the cmp utility. The syntax is the same as that of 
diskcp. 

Examples 

To make a copy of a floppy, place the source floppy in the 
drive and type: 

diskcp 

When diskcp is finished copying to the hard disk, it prompts 
you to insert the target floppy in the drive. If you specify the 
-f flag, diskcp will format the disk. When the copy is finished, 
cliskcp asks if you w<rnld like to make another copy of the 
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same source disk. When you answer 'n' it asks if you would 
like to copy another source disk. 

Specify the -d flag on the command line if you have two 
floppy drives. 

diskcp -d 

Notes 

If diskcp encounters a write error while copying the source 
image to the target disk, it will format the disk and try again. 
This happens most often when an unformatted floppy is used 
and the -f flag is not specified. 

diskcp reads and writes to 48 tpi, double sided, 9 sector per 
track floppies (/dev/fd048ds9). The diskcp shell script can be 
edited to support other types of backup media. 

Files 

/usr/bin/diskcp 
/usr/bin/diskcmp 
/tmp/disk$$ 

See Also 

dd( C), cmp( C) 
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Name 

dos - Accesses MS-DOS files. 

) Syntax 

) 

dos cat [ - r ] file ... 

dcscp [ - r ] filel file2 

dcscp [ - r ] file ... directory 

dosdi.r directory ... 

dcsls directory ... 

dcsmkdir directory ... 

dosrm file ... 

dcsrmdir directory ... 

Description 

The doa commands provide access to the files and directories 
on MS-DOS disks. The commands perform the following 
actions: 

doacat 

doacp 

doadir 

Copies one or more MS-DOS files to the standard 
output. If - r is given, the files are copied 
without newline conversions (see "Conversions" 
below). 

Copies files between an MS-DOS disk and a 
XENIX file system. If filel and file2 are given, 
filel is copied to file2. If a directory is given, one 
or more files are copied to that directory. If the 
- r is given, the files are copied without newline 
conversions (see "Conversions" below). 

Lists MS-DOS files in the standard MS-DOS style 
directory format. 
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dos/a 

dosrm 

dosmkdir 

dosrmdir 

DOS(C) 

Lists MS-DOS directories and files m a XENIX 
style (see ls( C)). 

Removes files from an MS-DOS disk. 

Creates a directory on an MS-DOS disk. 

Deletes directories from an MS-DOS disk. 

The file and directory arguments for MS-DOS files and direc
tories have the form 

device:name 

where device is a XENIX pathname for the special device file 
containing the MS-DOS disk, and name is a pathname to a file 
or directory on the MS-DOS disk. The two components are 
separated by a colon ( :) . For example, the argument 

/dev /fdO:/src/file .asm 

( 

specifies the MS-DOS file, file-asm, in the directory, /sre, on 
the disk in the device file /dev/fdO. Note that slashes (and 
not backslashes) are used as filename separators for MS-DOS ( 
pathnames. Arguments without a device: are assumed to be 
XENIX files. 

For convenience, the default file, /etc/default/msdos, can 
define MS-DOS drive names to be used in place of the special 
device file pathnames. For example, if the file contains the 
line 

A=/dev/fdO 

then drive letter "A" may be used in place of special device 
file pathname /dev/fdl when referencing MS-DOS files (see 
"Examples" below). 

The commands operate on the following kinds of disks: 

5 1/4 inch MS-DOS 
8 or 9 sectors per track 
40 tracks per side 
1 or 2 sides 
MS-DOS version 1 or 2 
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Converisons 

All MS-DOS text files use a carriage-return/linefeed combina
tion, CR-LF , t.o indicate a newline. XENIX uses a single new
line LF character. When the doscat and doscp commands 
transfer MS-DOS text files t.o XENIX , they automatically strip 
the CR . When text files are transferred to MS-DOS , the com
mands insert the CR before each LF character. The - r option 
can be used t.o override the automatic conversion and force 
the command to perform a true byte copy regardless of file 
type. 

Examples 

Files 

doscat /dev/fdO:/docs/memo.txt 
doscat /tmp/fl /tmp/f2 /dev/fdO:/src/file.asm 

dosdir /dev /fdO:/src 
dosdir A:/src A:/dev 

doscp /tmp/myfile.txt /dev /fdO:/docs/memo.txt 
doscp /tmp/fl /tmp/f2 /dev /fdO:/mydir 

dosls /dev /fdO:/src 
dosls B: 

dosmkdir /dev /fdO:/usr/docs 

dosrm /dev /fdO:/docs/memo.txt 
dosrm A:/docs/memol.txt 

dosrmdir / dev /f dO: /usr /docs 

/etc/default/msdos 

/dev/fd* 

Default information 

Floppy disk devices 

See Also 

dtype(C) 
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Notes 

It is not possible to refer to MS-DOS directories with wild card 
specifications. It is the user's responsibility to ensure he has 
exclusive access to the device containing the MS-DOS disk. If ( 
two or more processes simultaneously attempt to access the 
MS-DOS disk the result is unpredictable. 

( 

( 
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Name 

dtype - Determines disk type. 

) Syntax 

) 

) 

dtype [- s] device ..• 

Description 

Dtwe determines type or disk, prints pertinent information on the 
standard output unless the silent (- s) option is selected, and exits 
with a corresponding code (see below). When more than one argu
ment is given, the exit code corresponds to the last argument. 

Disk Exit Messa~ 

Tvoe Code I ootionall 
Misc. 60 error ( soecified\ 

61 emotv or unrecorni:red data 
Storue 70 dumo rormat. volume n 

71 tar rormatl extent e or nl 
72 ct1io format 
73 ct1io character , _ c) rorm at 

MS-DOS 80 MS-DOS l.x. 8 see/track sinde sided 
81 MS-DOS l.x. 8 sec/tnck dual sided 
90 MS-DOS 2.x. 8 sec/track sinde sided 
91 MS-DOS 2.x 8 sec/track dual sided 
92 MS-DOS 2.x 9 sec/track sinde sided 
93 MS-DOS 2.x 9 sec/tr3Ck dual sided 
94 MS-DOS 2.x fixed disk 

XENIX 120 XENIX 2.x filesvstemf needs rsckl 
130 XENIX 3.x rilesvsteml needs fsckl 

Notes 

XENIX file systems, dump, and cpio binary rormats may not be 
recognized it created on a foreign system. This is due to such sys
tem differences as byte and word swapping and structure alignment. 

This utility only works reli:i.bly tor tloppy diskettes. 
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Name 

du - Summarizes disk usage. 

Syntax 

du [ - afrsu ] [ names ] 

Description 

Du gives the number of blocks contained in all files and 
(recursively) directories within ea.ch directory and file speci
fied by the names argument. The block count includes the 
indirect blocks of the file. If names is missing, the current 
directory is used. 

The optional argument - s causes only the grand total (for 
each of the specified names) to be given. The optional argu
ment - a causes an entry to be generated for ea.ch file. 
Absence of either causes an entry to be generated for each 
directory only. 

The - f option causes du to display the usage of files in the 
current file system only. Directories containing mounted file 
systems will be ignored. The - u option causes du to ignore 
files that have more than one link. 

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 instances. 

A file with two or more links is only counted once. 

Not.es 

If the - a option is not used, nondirectories given as argu
ments are not listed. 

If there are too many distinct linked files, du will count the 
excess files more than once. 

Files with holes in them will get an incorrect block count. 
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This utility reports sizes in 512 byte blocks. On systems 
which use 1024 byte blocks, this means a file of 500 bytes is 
reported to be 2 blocks by du since the file uses one system 
block of 1024 bytes. Refer to the machine(M) manual page 
for the block size used by your system. ( 

( 
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Name 

dump - PerCorms increment3.1 file system backup. 

Syntax 

dump I key I arguments J filesystem J 

Description 

Dump copies to the specified device all files changed after a certain 
date in the filtrylttm. The key specifies the date and other options 
about the backup, where a ke11 consists or characters Crom the set 
0123456780kfusd The meanings or these characters are described 
below: 

r Places the backup on the next argument file instead or the 
default device. 

u Ir the backup completes successfolly, writes the date or the 
beginning or the backup to the file /etA:/dda~ This file 
records a separate date ror e:i.ch file system and each backup 
level 

0- 0 This number is the "backup level". Backs up all files modified 
since the last date st.ored in the file /etc/dt:Jau! ror the same file 
system at lesser levels. Ir no date is determined by the !eve~ 
the beginning or time is assumed; thus the option 0 causes the 
entire file system to be backed up. 

s For backups to masnetic tape, the siJe or the tape specified in 
reet. The number or feet is taken Crom the next argument. 
When the specified size is reached, Jump will wait for reels to 
be changed. The default size is 2,300 feet. 

d For backups to magnetic tape, the density or the tape, 
expressed in BPI, is taken Crom the next argument. This is used 
in calculating the amount of tape used per write. The derault is 
1600. 

k This option is used when backing up to a block-structured dev
ice, such u a floppy disk. The size (in K-bytes) or the volume 
being written is taken from the next argument. Ir the k argu
ment is specified, any s and d arguments are ignored. The 
default is to use s and d. 

Ir no arguments are given, the key is assumed to be Ou and a derault 

Page 1 



DUMP(C) DUMP(C) 

file system is backed up t.o the default device. 

The first backup should be a run level-0 backup: 

dump Ou 

Next, periodic level 9 backups should be made on an exponential 
progression or tapes or floppies: 

dump Ou 

(This is sometimes C3.lled the Tower or Hanoi progression alter the 
name or the game where a. similar progression occurs, i.e., 1 2 1 3 1 
2 1 4 ... where backup 1 is used every other time, backup 2 every 
rou:th, backup 3 every eighth, etc.) When the level-9 incremental 
backup becomes unmanage3.ble because a. tape is run or too many 
floppies a.re required, a. level-I backup should be ma.de: 

dump lu 

After this, the exponential series should progress a.s ir uninterrupted. 
These level-9 backups a.re based on the level-1 backup, which is 
based on the level-0 run backup. This progression or levels or back
ups C3.D be carried as f::.r as desired. 

The default file system and the backup device depend on the settings 
ot the variables DISK and TAPE, respectively, in the file 
/etc/dl!fault/dump. 

Files 

/etc/dd3.te 

etc/default/dump 

Records backup dates or file system/level 

Default dump in(ormation 

See Also 

XENIX Operatic.>n• Guide 
cpio(C), default(M), dumpdir(C), restor(C), dump(F) 
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Diagnostics 

Ir the backup requires more than one volume (where a volume is 
likely to be a. floppy disk or t3pe), you will be asked to change 
volumes. Press RETURN after ehaoging volumes. 

Neta 

Sizes are bDSed on 1600 BPI for blocked tape; the raw magnet.ic tape 
device has to be used to approach these densities. Write errors to 
the backup device are usually fatal. Read errors on the file system 
are ignored. 

Warning 

When backing up to fioppy disks, be sure to have enough f ormatl.eJ 
fioppies ready before starting a backup. 
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Name 
disable - Tums off terminals. 

Syntu: 
disable r -d ][ r -e 1 tty •.. 

) Description 

) 

This program manipulates the /etc/ttys file and signals init to disal
low logins on a particular tcnninal. The -d and -e options 
"disable" and "enable" terminals, respectively. 

Eiuupples 
A simple example follows: 

disable ttyOl 

Multiple terminals can be disabled or enabled using the -d and -e 
switches before the appropriate terminal name: 

Files 
/dev!tty• 

/c1.c/ttys 

See Also 

disable ttyOl -e tty02 -d tty03 tty04 

login(M), enable(C), ttys(M), getty(M), init(M) 

Wamfn1 
Be absolutely certain to pause at least one minute before reusing 
this command or before using the enable conunand. Failure to do 
so may cause the system to crash. 
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Name 

dumpdir - Prints the names of files on a backup archive. 

Syntax 

dumpdir [ f filename ] 

Description 

Dumpdir is used to list the names and inode numbers of all 
files and directories on an archive written with the backup 
command. This is most useful when attempting to determine 
the location of a particular file in a set of backup archives. 

The f option causes filename to be used as the name of the 
backup device instead of the default. The backup device 
depends on the setting of the variable TAPE in the file 
/etc/default/dumpdir. 

Files 

rst* Temporary files 

See Also 

backup( C), restore( C), default(M) 

Diagnostics 

If the backup extends over more than one volume (where a 
volume is likely a floppy disk or tape), you will be asked to 
change volumes. Press RETURN after changing volumes. 
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Name 

echo - Echoes arguments. 

) Syntax 

) 

) 

echo[-n] [-e] [-u] [- - J [arg] 

Description 

Echo writes its arguments separated by blanks and terminated 
by a newline on the standard output. The following options 
are recognized: 

-n 
Prints line without a newline. 

- e Prints arguments on the standard error output. 

-u 
Uses unbuffered 1/0 when printing. 

Prints arg exactly so that an argument beginning with a 
dash (e.g., - e or - n) can be specified. 

Echo also understands C-like escape conventions. The follow
ing escape sequences need to be quoted so that the shell inter
prets them correctly: 

\b Backspace 

\c Prints line without newline; same as use of - n option 

\f Form feed 

\n Newline 

\r Carriage return 

\t 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 
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Echo is useful for producing diagnostics in command files and 
for sending known data into a pipe. 

See Also 

csh( C), sh( C) 

Not.es 

9sh has a built-in echo utility which does not have the same 
functionality as /bin/echo. C-shell users can be assured of 
using /bin/echo by using the csh alias command to alias echo 
/bin/echo. Refer to the csh( C) manual page for the functional
ity of csh echo. 
This implementation of echo is a XENIX specific enhancement 
and may not be present in all UNIX implementations. 
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Name 

ed - Invokes the text editor. 

) Syntax 

) 

) 

ed [ - J [ file J 

Description 

Ed is the standard text editor. IC the file argument is given, 
ed simulates an e command (see below) on the named file; 
that is to say, the file is read into ed's buffer so that it can be 
edited. The optional - suppresses the printing of character 
counts by e, r, and w commands, of diagnostics from e and q 
commands, and of the ! prompt after a !shell command. 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 tem
porary file called the buffer. There is only one buffer. 

Commands to ed have a simple and regular structure: zero, 
one, or two addresses followed by a single-character command, 
possibly followed by parameters to that command. These 
addresses specify one or more lines in the buffer. Every com
mand that requires addresses has default 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. While ed is accepting text, it 
is said to be in input mode. In this mode, no commands are 
recognized; all input is merely collected. Input mode is left by 
typing a period (.) alone at the beginning of a line. 

Ed supports a limited form of regular expression notation; reg
ular expressions are used in addresses to specify lines and in 
some commands (e.g., s) to specify portions of a line that are 
to be substituted. A regular expression specifies a set of char
acter strings. A member of this set of strings is said to be 
matched by the regular expression. The regular expressions 
allowed by ed are constructed as follows: 
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The following one-character regular expressions match a single 
character: 

1.1 An ordinary character (not one of those discussed in 1.2 
below) is a one-character regular expression that 
matches itself. 

1.2 A backslash ( \) followed by any special character is a 
one-character regular expression that matches the spe
cial character itself. The special characters are: 

a. ., *, [, and \ (dot, star, left square bracket, and 
backslash, respectively), which are always special, 
e:rcept when they appear within square brackets ( [] ; 
see 1.4 below). 

b. " (caret), which is special at the beginning of an 
entire regular expression (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. $ (dollar sign), which is special at the end of an 
entire regular expression (see 3.2 below). ( 

d. The character used to bound (i.e., delimit) an 
entire regular expression, which is special for that 
regular expression (for example, see how slash ( /) 
is used in the g command, below.) 

1.3 A period ( • ) is a one-character regular expression that 
matches any character except newline. 

1.4 A nonempty string of characters enclosed in square 
brackets ( []) is a one-character regular expression that 
matches any one character in that string. If, however, 
the first character of the string is a caret ( "), the one
character regular expression matches any character 
e:rcept newline and the remaining characters in the 
string. The star ( •) has this special meaning only if it 
occurs first in the string. The dash ( - ) may be used to ( 
indicate a range of consecutive ASCII characters; for 
example, [0- 9] is equivalent to [0123456789]. The 
dash ( - ) loses this special meaning if it occurs first 
(after an initial caret ( "), if any) or last in the string. 
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The right square bracket ( J) does not terminate such a 
string when it is the first character within it (after an ini
tial caret ( "), if any); e.g., []a- f] matches either a 
right square bracket ( J) or one of the letters "a" 
through "f" inclusive. Dot, star, left bracket, and the 
backslash lose their special meaning within such a string 
of characters. 

The following rules may be used to construct regular expres
sions from one-character regular expressions: 

2.1 A one-character regular expression matches whatever 
the one-character regular expression matches. 

2.2 A one-character regular expression followed by a star 
( *) is a regular expression that matches zero or more 
occurrences of the one-character regular expression. If 
there is any choice, the longest leftmost string that per
mits a match is chosen. 

2.3 A one-character regular expression followed by \{m\}, 
\ { m, \}, or \ { m, n \} is a regular expression that matches 
a range of occurrences of the one-character regular 
expression. The values of m and n must be nonnega
tive integers less than 255; \{m\} matches exactly m 
occurrences; \{m, \} matches at lea8t m occurrences; 
\{m,n\} matches any number of occurrences between m 
and n, inclusive. Whenever a choice exists, the regular 
expression matches as many occurrences as possible. 

2.4 The concatenation of regular expressions is a regular 
expression that matches the concatenation of the strings 
matched by each component of the regular expression. 

2.5 A regular expression enclosed between the character 
sequences \( and \) is a regular expression that matches 
whatever the unadorned regular expression matches. 
See 2.6 below for a discussion of why this is useful. 

2.6 The expression \n matches the same string of characters 
as was matched by an expression enclosed between \( 
and \) earlier in the same regular expression. Here n is 
a digit; the subexpression specified is that beginning 
with the n-th occurrence of \( counting from the left. 
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For example, the expression A\(. :e.\) \1$ matches a line 
consisting of two repeated appearances of the same 
string. 

Finally, an entire regular expression may be constrained to I 
match only an initial segment or final segment of a line (or ~ 
both): 

3.1 A caret ( A) at the beginning of an entire regular expres
sion constrains that regular expression to match an ini
tial segment of a line. 

3.2 A dollar sign ( $) at the end of an entire regular expres
sion constrains that regular expression to match a final 
segment of a line. The construction A entire regular 
expression$ constrains the en tire regular expression to 
match the entire line. 

The null regular expression (e.g., / /) is equivalent to the last 
regular expression encountered. 

To understand addressing in ed it is necessary to know that 
there is a current line at all times. 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 char
acter x, which must be a lowercase letter. Lines are 
marked with the k command described below. 

5. A regular expression 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 match
ing the regular expression. If necessary, the search 
wraps around to the beginning of the buffer and contin
ues up to and including the current line, so that the 
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entire buff er is searched. 

6. A regular expression 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 regular expression. If 
necessary, the search wraps around 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 or minus the indicated number of lines. The plus 
sign may be omitted. 

8. If an address begins with + or - , the addition or sub
traction 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 conse
quence of this rule and of rule 8 immediately above, the 
address - refers to the line preceding the current line. 
(To maintain compatibility with earlier versions of the 
editor, the character in addresses is entirely 
equivalent to - .) Moreover, trailing + and - charac
ters have a cumulative effect, so - - refers to the 
current line less 2. 

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. Com
mands that require no addresses regard the presence of an 
address as an error. Commands that accept one or two 
addresses assume default addresses when an insufficient 
number of addresses is given; if more addresses are given 
than such a command requires, the last address( es) 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 current line (.) is set to the first 
address, and only then is the second address calculated. This 
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feature can be used to determine 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 part 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. However, any command (except e, f, r, or w) may be 
suffixed by p or by I, in which case the current line is either 
printed or listed, respectively, as discussed below under the p 
and l commands. 

(.)a 
<text> 

The append command reads the given text and appends it 
after the addressed line; dot is left at the last inserted line, 
or, if there were no inserted lines, 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. 

(.)c 
<text> 

The change command deletes the addressed lines, then 
accepts input text that replaces these lines; dot 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 becomes the current line. 

e~ ( 
The edit command causes the entire contents of the 
buffer to be deleted, and then the named file to be read 
in; dot is set to the last line of the buff er. If no filename 
is given, the currently remembered filename, if any, is 
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used (see the f command). The number of characters 
read is typed; file is remembered for possible use as a 
default filename in subsequent e, r, and w commands. If 
file begins with an exclamation ( ! ) , the rest of the line is 
taken to be a shell command. The output of this com
mand is read for the e and r commands. For the w com
mand, the file is used as the standard input for the 
specified command. Such a shell command is not remem
bered as the current filename. 

E file 
The Edit command is like e, except the editor does not 
check to see if any changes have been made to the buffer 
since the last w command. 

r file 
If file is given, the filename command changes the 
currently remembered filename to file; otherwise, it prints 
the currently remembered filename. 

( 1, $ )g/regular-erpression/ command list 
In the global command, the first step is to mark every line 
that matches the given regular expression. 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 multiline list except the last line 
must be ended with a \; a, i, and c commands and associ
ated input are permitted; the • terminating 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 com
mand. The g, G, v, and V commands are not permitted 
in the command list. See also Notes and the last paragraph 
before Files below. 

( 1, $) G/ regular-expression/ 
In the interactive Global command, the first step is to 
mark every line that matches the given regular expression. 
Then, for every such line, that line is printed, dot (.) 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 executed. After the execution of that com
mand, the next marked line is printed, and so on; a new
line acts as a null command; an ampersand ( &) causes the 
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re-execution of the most recent command executed within 
the current invocation of G. Note that the commands 
input as part of the execution of the G command may 
address and affect any lines in the buffer. The G com-
mand can be terminated by typing an INTERRUPT. ( 

The help command gives a short error message that 
explains the reason for the most recent! diagnostic. 

The Help command causes ed to enter a mode in which 
error messages are printed for all subsequent ? diagnos
tics. It will also explain the previous diagnostic if there 
was one. The H command alternately turns this mode on 
and off; it is initially on. 

( . )i 
<text> 

The insert command inserts the given text before the 
addressed line; dot is left at the last inserted line, or if ( 
there were no inserted lines, 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. 

(.,.+l)j 
The fa>in command joins contiguous lines by removing the 
appropriate newline characters. If only one address is 
given, this command does nothing. 

(. )kr 
The mark command marks the addressed line with name 
r, which must be a lowercase letter. The address 'x then 
addresses this line; dot is unchanged. 

( . '.)I 
The list command prints the addressed lines in an unam-
biguous way: a few nonprinting characters (e.g., tab, back- ( 
space} are represented by mnemonic overstrikes, all other 
nonprinting characters are printed in octal, and long lines 
are folded. An I command may be appended to any com-
mand other than e, f, r, or w. 
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(.,.)ma 
The move command repos1t1ons 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; dot is left at the last line moved. 

( . ' . )n 
The number command prints the addressed lines, preced
ing each line by its line number and a tab character; dot is 
left at the last line printed. The n command may be 
appended to any command other than e, f, r, or w. 

( . , . )p 

p 

q 

Q 

The print command prints the addressed lines; dot is left 
at the last line printed. The p command may be appended 
to any command other than e, /, r, or w; for example, dp 
deletes the current line and prints the new current line. 

The editor will prompt with a * for all subsequent com
mands. The P command alternately turns this mode on 
and off; it is initially on. 

The quit command causes ed to exit. No automatic write 
of a file is done. 

The editor exits without checking if changes have been 
ma.de in the buffer since the last w command. 

($)rfile 
The read command reads in the given file after the 
addressed line. If no filename is given, the currently 
remembered filename, if any, is used (see e and f com
mands). The currently remembered filename is not 
changed unless file is the very first filename mentioned 
since ed was invoked. Address 0 is legal for r and causes 
the file to be read at the beginning of the buff er. If the 
read is successful, the number of characters read is typed; 
dot is set to the last line read in. If file begins with ! , the 
rest of the line is taken to be a shell (sh( C)) command 
whose output is to be read. Such a shell command is not 
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remembered as the current filename. 

(.,. )s/regular-expre88ion/replacement/ 
or 

(.,. )s/regular-expre88ion/replacement/g ( 
The substitute command searches each addressed line for 
an occurrence of the specified regular expression. In each 
line in which a match is found, all ( nonoverlapped) 
matched strings are replaced by the replacement if the glo-
bal replacement indicator g appears after the command. If 
the global indicator does not appear, only the first 
occurrence of the matched string is replaced. It is an error 
for the substitution to fail on all addressed lines. Any 
character other than space or newline may be used instead 
of / to delimit the regular expression and the replacement; 
dot is left at the last line on which a substitution occurred. 

An ampersand ( &) appearing in the replacement is 
replaced by the string matching the regular expression on 
the current line. The special meaning of the ampersand in 
this context may be suppressed by preceding it with a 
backslash. The characters \n, where n is a digit, are 
replaced by the text matched by the n-th regular subex
pression of the specified regular expression enclosed 
between \( and \). When nested parenthesized subex
pressions are present, n is determined by counting 
occurrences of \( starting from the left. When the charac
ter %is the only character in the replacement, the replace
ment used in the most recent substitute command is used 
as the replacement in the current substitute command. 
The % loses its special meaning when it is in a replace
ment string of more than one character or is preceded by 
a\. 

A line may be split by substituting a newline character 
into it. The newline in the replacement must be escaped 
by preceding it with a \. Such a 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); dot is left at the last line of the copy. 
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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, $ )v/regular-expressi'on/ command list 
This command is the same as the global command g 
except that the command list is executed with dot initially 
set to every line that does not match the regular expres
sion. 

( 1, $ )V /regular-expression/ 
This command is the same as the interactive global com
mand G except that the lines that are marked during the 
first step are those that do not match the regular expres
sion. 

{ 1, $ )w file 
The write command writes the ad.dressed lines into the 
named file. IC the file does not exist, it is created with 
mode 666 (read.able and writeable by everyone), unless 
the umask setting (see sh( C)) dictates otherwise. The 
currently remembered filename is not changed unless file 
is the very first filename mentioned since ed was invoked. 
IC no filename is given, the currently remembered 
filename, if any, is used (see e and f commands); dot is 
unchanged. IC the command is successful, the number of 
characters written is displayed. IC file begins with an exc
lamation ( !), the rest of the line is taken to be a shell 
command to which the ad.dressed lines are supplied as the 
standard input. Such a shell command is not remembered 
as the current filename. 

( $)= 
The line number of the ad.dressed line is typed; dot is 
unchanged by this command. 

! shell command 
The remainder of the line after the ! is sent to the XENIX 
shell (sh( C)) to be interpreted as a command. Within the 
text of that command, the unescaped character % is 
replaced with the remembered filename; if a ! appears as 
the first character of the shell command, it is replaced 
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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; dot is unchanged. 

( .+ 1) An address alone on a line causes the addressed line to ( 
be printed. A RETURN alone on a line is equivalent to 
.+ lp. This is useful for stepping forward through the 
editing buffer a line at a time. 

If an interrupt signal (ASCII DEL or BREAK) is sent, ed prints 
a question mark ( 'f) and returns to its command level. 

Some size limitations: 512 characters per line, 256 characters 
per global command list, 64 characters per filename, and 128K 
characters in the buffer. The limit on the number of lines 
depends on the amount of user memory. 

When reading a file, ed discards ASCII NUL characters and all 
characters after the last newline. Files that contain characters 
not in the ASCII set (bit 8 on) cannot be edited by ed. 

If the closing delimiter of a regular expression or of a replace- (. 
ment string (e.g., /) would be the last character before a new-
line, that delimiter may be omitted, in which case the 
addressed line is printed. Thus the following pairs of com-
mands are equivalent: 

Files 

s/sl/s2s/sl/s2/p 
g/slg/sl/p 
? sl? sl? 

/tmp/e# Temporary; #is the process number 

ed.hup Work is saved here if the terminal is hung up 

See Also 

grep( C), sed( C), sh( C) 

Page 12 

( 



) 

) 

) 

ED (C) ED (C) 

Diagnostics 

? Command errors 
? file An inaccessible file 

Use the help and Help commands for detailed explanations. 

If changes have been made in the buffer since the last w com
mand that wrote the entire buffer, ed warns the user if an 
attempt is made to destroy ed's buffer via the e or q com
mands: it prints '! and allows you to continue editing. A 
second e or q command at this point will take effect. The 
dash (- ) command-line option inhibits this feature. 

Notes 

An exclamation ( !) command cannot be subject to a g or a v 
command. 

The ! command and the ! escape from the e, r, and w com
mands cannot be used if the the editor is invoked from a res
tricted shell (see sh( C)). 

The sequence \n in a regular expression does not match any 
character. 

The I command mishandles DEL. 

Because 0 is an illegal address for the w command, it is not 
possible to create an empty file with ed. 
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Name 

enable - Turns on tenninals. 

Syntax 

enable I- d I I I - e I tty ... 

Description 

This program manipula.te:s the /ek/ttys file and :signab •'nit to a.llow 
logins on a. particular terminal. The - e and - d options may be 
used to a.llow logins on some terminals and disallow logins on other 
terminab in a single command. 

Examples 

A simple command to enable ttyOl Collows: 

enable ttyOl 

Multiple terminals can be disabled or enabled using the - d and - e 
switches before the appropriate terminal name: 

enable ttyOl - e tty02 - d tty03 tty04 

Files 

/dev/ttyo 

/etc/ttys 

See Also 

login(M), disable( C), ttys( M), getty(M), init(M) 

Warning 

Be absolutely certain to pause at least one minute before reusing this 
comma.nd or before using the di111ble command. Failure to do so 
may cause the system to crash. 
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Name 

env - Sets environment for command execution. 

Syntax 

env [- J [ name-value J ... [ command args J 

Description 

Env obtains the current envil'onment, modifies it according to it.s 
arguments, then execut.es the command with the modified environ
ment. Arguments of the form 11ame-11lue a.re merged into the 
inherited environment before the command is executed. The - nag 
causes the inherited environment to be ignored complet.ely, so that 
the command is executed with exactly the environment specified by 
the arguments. 

Ir no command is specified, the resulting environment is printed, 
one name-value pair per line. 

See Also 

sh(C), exec(S), profile(F), environ(M) 

Notes 

The 2.3 pn"ntenv command has been replaced in XENIX 3.0 by the 
env command. The pnntenv shipped is simply a link to the 3.0 com
mand e1111. 
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Name 

ex - Invokes a text editor. 

Syntax 

ex I - I I - v I I - t tag I I - r l I + li1m10 I name •.• 

Description 

Ez is the root ot the editors ez and Tli. Ez is a superset ot etJ, whose 
most notable e.· .. tension is a display editing facility. D ispla.y based 
editing is the Cocus ot 11&. 

Ir you have not used etl, or il you are a casual user, you will find 
that etlit is most convenient. for you. It. avoids some or the complexi
ties or ez which is used mostly by systems programmers and persons 
very familiar with etl. 

Ir you have a CRT terminal, you ma.y wish to use a. display based edi
tor; in this case see Iii( C), a. command which focuses on the display 
editing portion or ez. 

) For ed Users 

) 

If you have used etl you will find that ez ha.s a number of new 
features. Intelligent terminals a.nd high-speed terminals a.re very 
pleasant to use with Iii. Generally, the ez editor uses far more of the 
capabilities or terminals than etl does. It uses the terminal capability 
da.taba.se termcap (M) and the type or the terminal you a.re using 
from the variable TERM in the environment to determine how to 
drive your termin:U efficiently. The ez editor makes use or features 
such as insert and delete character a.nd line in ita visual command 
mode, which can be a.bbrevia.ted vi , a.nd which is the central mode 
or editing when using Tli( C). There is a.lso an interline edit.ing open 
command, ( o) that works on a.II terminals. 

Ez con ta.ins a. number of features for easily viewing the text of a. file. 
The z command gives easy access to windows or text. Hitting 
CNTRL-D ea.uses the editor to scroll a. half-window of text and is 
more useful for quickly stepping through a. file than just hitting the 
RETURN key. Or course, the screen-oriented visual mode gives 
constant access to editing context. 

Ez gives you more help when you make mistakes. The undo ( u) 
command allows you to reverse any single change. Ez gives you a lot 
or feedback, normally printing changed lines, a.nd indicates when 
more than a. few lines a.re affected by a. command so it is easy to 
detect when a command has affected more lines than it should have. 
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The editor also norma.lly prevents the overwriting· or existing files 
unless you ha.ve edited them, so that you don't accidentally clobber 
with a '16nte a. file other tha.n the one you are editing. Ir the system 
(or editor) crashes, or you a.ccidentally hang up the phone, you can 
use the recover command to retrieve your work. This will get you 
ba.ck to within a rew lines or where you lert off. 

Ez has several reatures ror editing more than one file a.ta. time. You 
ca.n give it a. list ot files on the comm and line and use the next ( n) 
comma.nd to edit each in tum. You can also give the next command 
a list. or filenames, or a pattern used by the shell to specify a new set 
or files to be edited. In general, filenames in the editor may be 
tonned with full shell meta.syntax. The metachara.cter "%" is also 
available in forming filenames and is repla.ced by the name or the 
current file. For editing large groups or rela.ted files you can use ez '• 
tag command to quickly locate (unctions and other important points 
in any or the files. This is userul when you want to find the 
definition of a particular !unction in a la.rge progra.m. The command 
ct11g1( CP) builds a. t11g1 file or a. group or C programs. 

For moving text between files and within a file, the editor has a. 
group of buffers named 11 through z. You can place text in these 
named buffers and ca.rry it over when you edit a.nother file. 

The comma.nd &: repea.ts the last substit.ute comma.nd. There is also 

( 

a confirmed substitute command. You give a range of substitutions (. 
to be done and the editor interactively a.sks whether ea.ch substitu-
tion is desired. 

You ca.n use the substitute command in ez to systematically convert 
the case of letters between uppercase and lowercase. It is possible to 
ignore case in sea.rches and substitutions. Ez also allows regula.r 
expressions that ma.tch words to be constructed. This is convenient, 
for example, when sea.rehing for the word "edit" it your document 
also cont.a.ins the word "editor." 

Ez has a set or option• that you ca.n set. One option which is very 
userul is the 4Utoindent option that allows the editor to a.utoma.tically 
supply lea.ding white spa.ce to align text. You can then use the 
CNTRL-0 key to ba.cktab, spa.ce and tab rorwa.rd to align new code 
easily. 

Miscellaneous new useful reatures include an intelligent join (j) 
command which supplies whitespace between joined lines a.utomati
ca.lly, the commands < a.nd > which shift groups of lines, and the 
a.bility to filter portions ot the buffer through commands such a.s aort. 

Files 

/usr /lib/ex2.0strings Error messa.ges 

/usr/lib/ex2.0recover Recover command 
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Preserve command /usr /lib/ ex2.0preserve 

/etc/termcap 

SHOME/.exrc 

Describes capabilities of terminals 

/tmp/Exnnnnn 

/tmpfRxnnnnn 

/usr /preserve 

See Also 

Editor startup file 

Editor temporary 

Named buffer temporary 

Preservation .directory 

awk(C), cta.gs(CP), ed(C), grep(C), sed(C), termcap(M), vi(C) 

Credit 

This utility was developed at the University of California at Berkeley 
and is used with permission. 

Notes 

The undo command ca.uses 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 z command prints a number of logical rather than physical lines. 
More than a screen Cull oC output may result if long lines are 
present. 

File input/output errors don't print a name if the command line 
"- " option is used. 

There is no easy way to do a single scan ignoring case. 

Because or the implementation or the arguments to nezt, only 512 
bytes or argument list are allowed there. 

The format or /etcfterrru:ap and the large number or capabilities or 
terminals used by the editor cause terminal type setup to be rather 
slow. 

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. 

Page 3 



(1 

, .,I 
:; I, 

1 ' ' ' 

'.,," 

( ') 



EXPR ( C) EXPR ( C) 

Name 

expr - Evalua.t.es arguments as an expression. 

) Syntax 

) 

) 

expr arguments 

Description 

The arguments are ta.ken as an expression. Aft.er evaluation, the 
result is written on the standard output. Terms or the expression 
must be separated by blanks. Charact.ers special to the shell must be 
escaped. Not.e that zero is returned to indicat.e a :rero value, rather 
than the null string. Strings containing blanks or other special char
act.ers should be quot.ed. Int.eger-va.lued arguments may be preceded 
by a unary minus sign. Internally, int.egers a.re treat.ed as 32-bit, 2's 
complement numbers. 

The operators and keywords a.re listed below. Expressions should be 
quoted by the shell, since many ot the characters that have special 
meaning in the shell also have special meaning in e:zpr. The list is in 
or.der ot increasing precedence, with equal precedence operators 
grouped within braces ( { and }) . 

up,. I e:zpf' 
Returns the first e:Z1'f' it it is neither null nor 0, otherwise 
returns the second e:t1'f'. 

e:zp,. 8' e:zpr 
Returns the first ezpr it neither e:z1"' is null nor O, otherwise 
returns 0. 

e:tpf' {-, >, >-, <, <=-, !- } ezpr 
Returns the result ot an int.eger comparison it both argu
ments are integers, otherwise returns the result of a lexical 
comparison. 

ezp,. { + , - } e:tpf' 
Addition or subtraction ot int.eger-valued arguments. 

e:zp,. { 0 , /, % } e:tpf' 
Multiplication, division, or remainder of the integer-valued 
arguments. 

e:zp,. : e:zp,. 
The matching opera.tor : compares the first argument with 
the second argument which must be a. regular expression; 
regular expression syntax is the same as that ot ed( C), 
except that all patterns a.re "anchored" (i.e., begin with a. 
caret ( ·)) and there tore the caret is not a special character 
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Examples 

EXPR (C) 

in that context.. (Note that in the shell, the caret has the 
same meaning as the pipe symbol ( 0'.) Normally the match
ing operator returns the number of characters matched 
(zero on failure). Alternatively, the \( ... \) pattern sym
bols can be used to return a portion of the first argument.. 

1. a-'expr Sa+ 1' 

Adds l to the shell variable &. 

2. :f For Sa equal to either w /usr/abe/filew or just w /filew 
expr ta : .*f\(.*'J I Sa' 

Returns the last segment of a pathname (i.e., file). Watch 
out Cor the slash alone as an argument: c:zpf' will take it as 
the division operator (see Note• below). 

3. expr SVAR : '.•' 

Returns the number oC characters in $VAR. 

See Also 

ed( CJ, sh( C) 

Diagnostics 

As a side effect of expression evaluation, C:ZT'f' returns the Collowing 
exit values: 

0 IC the expression is neither null nor :rero 
1 IC the expression is null or zero 
2 For invalid expressions 

Other diagnostics include: 

For operator/operand errors 

1101111tu11en·c: 11rgume11t If arithmetic is attempted on such a string 
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Notes 

Arter argument processing by the shell, ezpr cannot tell the 
difference between an operator and an operand except by the value. 
Ir Sa is an equa.ls sign ( =), the command: 

expr $a - -

looks like: 

expr - - -

Thus the arguments a.re passed to ez'Pr (and will all be taken as the 
- operator). The Collowing permits com pa.ring equals signs·: 

expr XSa - X-
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Name 

factor, primes - Factor a number, generate large primes. 

Syntax 

factor [ number ] 

primes 

Descript.ion 

When factor is invoked without an argument, it waits for a 
number to be typed in. If you type in a positive number less 
than 246 (about 7 .2 Xl.013 ) 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 exits if it 
encounters a zero or any non-numeric character. 

If factor is invoked with an argument, it factors the number as 
above and then exits. 

The time it takes to factor a number, n, is proportional to Jn. 
It usually takes longer to factor a prime or the square of a 
prime, than to factor other numbers. 

When pnmes is invoked, it waits for a number to be typed in. 
If you type in a positive number less than 246 it will print all 
primes greater than or equal to this number. 

Diagnostics 

Factor and primes return an error message if the supplied 
input value is greater than 246 or is not an integer number. 
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Name 

false - Returns with a nonzero exit value. 

) Syntax 

) 

) 

false 

Description 

Fal1e does nothing except return with a nonzero exit value. 
T"'e(C), fal1e'1 counterpart, does nothing except return with a zero 
exit value. False is typically used in shell procedures such as: 

See Also 

until false 
do 

command 
done 

sh( C), true( C) 

Diagnostics 

Falae has exit status 1. 
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Name 

Cdisk - Maintain disk partitions. 

Synopsis 

rdisk 1-r <device>! 
fdisk 1-r <device>,-c 
tdisk -f <device> ·s{ al234I 
tdisk -r <device> -bla.12341 
fdisk 1-f <device>J ·e!:1.1234J 

Description 

FDISK(C) 

Fdisk ca.n display information a.bout disk partitions. Fdisk can also 
creat.e and delete disk partitions· and change the active partition. 
Fdisk functionality is a superset or the MS:.D OS command of the 
same name. Fdisk ma.y be used interactively. Alternatively, certain 
information can be obtained from the command line. 

The hard disk has four partitions. Only one partition is active a.t a.ny 
given time. Not all of these partitions need be XENIX. 

Partitions are defined by a. ffpartition table·" a.t the end of the master 
boot block. The partition table provides the location a.nd size of the 
partitions on the disk. The partition table a.lso dermes the active par· 
tition. Each partition may be either XENIX or MS.DOS. Once an 
MS.DOS partition is set up, MS.DOS files :i.nd directories resident in 
the MS.DOS partition may be accessed while running XENIX by 
means of the dos(C) commands. 

Fdisk takes command line arguments (see Arguments). These allow 
specification or device, and printing of partition information. Ir 
invoked without arguments or soley wtih the -f <device> argu
ments, the tdisk command is interactive (see Options). 

Arguments 

-C <name> 
Open device <name> and read the partition table associated 
with that devices' partition. The default is '/dev /wnO'. 

-sl a.12341 
Print out size in blocks of given partition and exit without going 
interactive. The 'a' toggle with '-s' will print the size of the 
active partition. Toggles 1 through 4 with '·s' will print the size 
or the specified partition. 

-blal234I 
Print out the beginning of the given partition and exit without 
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going inter:M:tive. The 'a' toggle with '-b' will print the size of 
the active partition. Toggles 1 through 4 with '·b' will print the 
size of the specified partition. 

·elal234J . 
Print out end or given partition and exit without going interac- ( 
tive. The 'a' t.oggle with '-e' will print the size or the active par· 
tition. Toggles 1 through 4 with '-e' will print the size ot the 
specified partition. 

Options 

The fdisk command displays & prompt and a a menu ot five options. 
Updates t.o the disk will not take place until you confirm at exit. 

Display Partition Table. 
This option displays & table or information a.bout each partition 
on your disk. The PARTITION column gives the partition 
number. The STAnJS column tells whether the partition is 
active (A) or inactive (I). TYPE tells whether the partition i.s 
MS-DOS or XENIX. The option also displays the starting 
cylinder, ending cylinder &nd total number of cylinders in each 
partition. 

Create Partition Table ( 
This option allows the cre:i.tion or a p&rtition by altering the par- . 
tition table. Upon selection of this option, fdisk reports the 
number of eylindef3 available for each partition and the number 
ot cylinders in use. Fdisk prompts for the partition t.o create, 
the starting cylinder &nd size in cylinders. The change will not 
be effected until confirm&tion upon exit. 

Delete Partition Table 
This option requests which partition you wish to delete. Fdisk 
then reports the new available a.mount or disk space in cylinders. 
The change will not be effected until confirmation upon exit. 

Change Active Partition 
This option requests which partition to activate. Only one parti
tion may be active at a time. The change will not be effected 
until confirmation upon exit. 

Exit Program 

Notes 

Upon selection o( the exit option, tdisk asks whether t.o update 
the partition table on di.sk. It you answer 'y' tor yes, the ( 
chmges win be made it possible. rr you answer 'n' ror no, the I 
chmges will not be made and fdisk exits. 
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The recommended size ror 3. XENIX partition is 6 megabytes. 

Once a partition is made active, the operating system resident in that 
partition boots automatically once the current. operating system is 
halted. 

To use (disk's interactive options rrom a shell script, you must reed 
it commands Crom redirected standard input. 

See also hd(F), dos(C). 
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Name 

file - Determines file type. 

) Syntax 

) 

) 

file [ - m ] file ... 

file [ - m ] - f namesfile 

Description 

File performs a series of tests on each argument in an attempt 
to classify it. If an argument appears to be ASCII, file exam
ines the first 512 bytes and tries to guess its language. 

If the - f option is given, file takes the list of filenames from 
namesfile. If the - m option is given, file sets the access time 
for the examined file to the current time. Otherwise, the 
access time remains unchanged. 

Several object file formats are recognized. For a.out and x.out 
format object files, the relationship of cc flags to file classificir 
tion is - i for "separate", - n for "pure", and - s for not 
"not stripped". 

Credit 

This utility was developed at the University of California at 
Berkeley and is used with permission. 

Not.es 

It can make mistakes: in particular it often suggests that com
mand files are C programs. 
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Name 

find - Finds files. 

Synt.ax 

find pathname-list expression 

Description 

Find recursively descends the directory hierarchy for each 
pathname in the pathname-list (i.e., one or more pathnames) 
seeking files that match a Boolean expression written in the 
primaries given below. In the descriptions, the argument n is 
used as a decimal integer where + n means more than n, - n 
means less than n, and n means exactly n. 

- namefiJe 

- perm onum 

- type x 

- links n 

- user uname 

True if file matches the current filename. 
Normal shell argument syntax may be used 
if escaped (watch out for the left bracket 
( [), the question mark (?) and the star ( *)). 

True if the file permission flags exactly 
match the octal number onum (see 
chmod( C)). If onum is prefixed by a minus 
sign, more flag bits (017777, see stat(S)) 
become significant and the flags are com
pared: 

( flags&onum) ==on um 

True if the type of the file is x, where x is b 
for a block special file, c for a character spe
cial file, d for a directory, p for a named 
pipe, r for a plain file, s for a semaphore, or 
m for a shared data file. 

True if the file has n links. 

True if the file belongs to the user uname. 
If uname is numeric and does not appear as 
a login name in the /ei:A!/passwd file, it is 
taken as a user ID . 
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- group gname True if the file belongs to the group gname. 

- size n 

- atime n 

- mtime n 

- ctime n 

- exec cmd 

- ok cmd 

- print 

- newer fi!.e 

( expression ) 

If gname is numeric and does not appear in 
the /etA:/group file, it is taken as a group ID. 

True if the file is n blocks long ( 512 bytes 
per block). 

True if the file has been accessed in n days. 

True if the file has been modified in n days. 

True if the file has been changed in n days. 

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 pathname. 

Like - exec except that the generated com
mand line is printed with a question mark 
first, and is executed only if the user 
responds by typing y. 

Always true; causes the current pathname to 
be printed. 

True if the current file has been modified 
more recently than the argument file. 

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): 

negation 
The negation of a primary is specified with the exclama
tion ( ! ) unary not operator. 

AND 
The AND operation is implied by the juxtaposition of two 
primaries. 
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OR The OR operation is specified with the - o operator given 
between two primaries. 

Examples 

The following removes all files named a.out or *.o that have 
not been accessed for a week: 

find / \( -name a.out -o -name '*.o' \) -atime + 7 -exec rm {} 
\; 

Files 

/etc/passwd 

/etc/group 

See Also 

cpio( C), sh( C), test( C), stat( S), cpio(F) 

Notes 

Find will search no more than 17 levels of nested su bdirec
tories. If a directory contains subdirectories at higher levels of 
nesting, find displays an error message and ignores the sub
directories. 
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Name 

rmger - Finds information a.bout users. 

) Syntax 

) 

) 

f'inFr [ -btilpqsw) [loginl [login2 .•• J ) 

Description 

By defa.ult finger lists the login name, full name, termina.l na.me and 
write status ( a.s a. "•" before the terminal na.me it write permission 
is denied), idle time, login time, a.nd oCfice location and phone 
number (if they are known) for each current XENIX user. (Idle time 
is minutes it it is a single integer, hours and minutes it a colon ( :) is 
present, or days and hours it a. "d" is present..) 

A longer format also e.xista and is used by finger whenever a list or 
names is given. (Account names a.s well as rust a.nd la.st names of 
users are accepted.) This is a multiline format; it includes all the 
information described above as well as the user's home direct.cry and 
login shell, any plan which the person ha.s placed in the tile .plan in 
their home direct.cry, and the project on which they are working 
from the me .project also in the home direct.cry. 

Finger options are: 

- b Briefer long output format of users. 

- t Suppresses the printing of the header line (short format) 

- i Quick list or users with idle times. 

- I Forces long output format.. 

- p Suppresses printing of the .plan files. 

- q Quick list or users. 

- s Forces short output format.. 

-w 
Forces narrow format list of specified users. 

Files 

Who file /etc/utmp 

/etc/pa.sswd User names, offices, phones, 
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$HOME/.pla.n 

SHOME/.project 

See Also 

who( C) 

Credit 

FINGER (C) 

login directories, ruid shells 

Plans 

Projects 

This utility wa.s developed at the University or California at Berkeley 
and is used with permission. 

Notes 

Only the first line or the .project file is printed. 

The "office" column or the output will contain any text in the com
ment field of the user's /ek/pa:sswd file entry that immediately fol
lows a comma(,). For example, ir the entry is 

johnd:eX8HinAk:20 I :50:John Doe, 321:/usr/johnd:fbin/sh 

the number 321 will appear in the office column. 

Idle time is computed as the elapsed time since any activity on the 
given terminal. This includes previous invocations or finger which 
may have modified the terminal's corresponding device file 
/dev /tty!!. 
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Name 

fsek - Cheeks and repairs me systems. 

Syntax 

/eU:./rsck I options J I rile-system J ••• 

Description 

Foelc audits and interactively repairs inconsistent conditions for 
XENIX file systems, whether XENIX version 2.3 or 3.0. It the file 
system is consistent then the number of riles, number or blocks 
used, and number of blocks free are reported. Ir the file system is 
inconsistent the operator is prompted for concurrence before each 
correction is attempted. It should be noted that most corrective 
actions result in some loss of data. The amount and severity of the 
loss may be determined from the diagnostic output. The default 
action for each consistency correction is to wait for the operator to 
respond "yes" or "no". It the operator does not have write permis
sion /1clc defaults to the action or the - n option. 

The following nags are interpreted by /re/:: 

- y Assumes a. yes response to all questions asked by /rc/c. 

- n Assumes a no response to all questions asked by f11clc; do not 
open the file system for writing. 

- sb:c 
Ignores the actual free list and ( unconditioaally) reconstructs 
a new one by rewriting the super-block or the file system. The 
file system muat be unmounted while this is done. 

The - sb:c::c option allows for creating an optimal free-list 
organization. The following forms are supported: 

- s 
- sBlocks-per-cylinder:Blocks-to-skip (for anything else) 

Ir b:c is not given, then the values used when the file system 
was created are used. Ir these values were not specified, then 
a reasonable de fa.ult value is used. 

- S Conditionally reconstructs the tree list. This option is like 
- sb:c above except that the tree list is rebuilt only if there 
are no discrepancies discovered in the file system. Using - S 
forces a. "no" response to all questions asked by f1clc. This 
option is useful for forcing free list reorganization on uncon
taminated file systems. 
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- t It /1ci cannot obtain enough memory t.o keep its tables, it 
uses a scratch file. If the - t option is specified, the file named 
in the next argument is used as the scratch file, ii needed. 
Without the - t ftag, /1clc prompts the operator lor the name 
ol the scratch file. The file chosen should not be on the file 
system being cheeked, and ii it is not a special file or did not ( 
already exist, it is removed when /aci completes. ·. 

- rT Recovers the root file system. The required fileaptem argu
ment must refer to the root 1Ue system, and preferably to the 
block device (normally /dev/root .) This switch implies - y 
and overrides - n • U any modific:itions to the file system are 
required, the system will be automatically shutdown to insure 
the integrity ol the Ille system. 

- c Causes any supported file system t.o be convert.ed t.o the type 
ol the current file system. The user is asked t.o verily the 
request tor ea.ch ftle system that requires conversion unless 
the - y option is specified. It is recommended that every file 
system be cheeked with this option, ftll&ile u11mou11teci it it is t.o 
be used with the current version ol XENIX. To update the 
active root file system, it should be cheeked with: 

lsck - e - rr /dev/root 

If no file '9ltema are spedfied, /1clc reads a list ol der&ult file systems ( 
from the file /etc/checklist. 

Inconsistencies cheeked are as follows: 

Blocks claimed by more than one inode or the free list 

Blocks claimed by an inode or the free list outside the range or the 
file system 

Incorrect link counts 

Size checks: 
Incorrect number or blocks 
Directory size not 16-byte aligned 

Bad inode format 

Blocks not accounted tor anywhere 

Directory checks: 
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File pointing to unallocated inode 
Inode number out or range 

Super-block checks: 
More than 65536 inodes 
More blocks Cor inodes than there are in the file system 

Bad tree block list tormat 

Total tree block or tree inode count incorrect 

Orphaned files and directories (allocated but unreterenced) are, with 
the operator's concurrence, reconnected by placing them in the 
lost+ round directory. The name assigned is the inode number. The 
only restriction is that the directory lost+ round must preexist in the 
root or the file system being cheeked and must have empty slots in 
which entries ean be ma.de. This is accomplished by ma.king 
lost+round, copying a number or files to the directory, and then 
removing them (be tore /•ck is executed). 

Files 

/etc/checklist Contains derault list or file systems to check 

See Also 

cheeklist(F), filesystem(F) 

Diagnostics 

The diagnostics produced by /1ck are intended to be selt-explanatory. 

Notes 

Fick will not run on a mounted non-raw file system unless the file 
system is the root file system or unless the - n option is specified 
and no writing out or the file system will take place.. Ir any such 
attempt is ma.de, a warning is printed and no rurther processing or 
tlie file system is done Cor the specified device. 

Although checking a. raw device is almost always raster, there is no 
way to tell it the file system is mounted. And cleaning a. mounted 
file system will almost certainly result in an inconsistent superblock. 
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Warning 

For a. XENIX 2.3 file system to be properly support.ed under XENIX 
3.0, i& is necessary tha.t /self be run on ea.eh 2.3 file system to be 
mounted under the XENIX 3.0 kernel. For the root file system, 
"fsek - rr /dev/root" should be run a.nd ror all other file systems ( 
"fsek /dev /! ! " on the unmounted block device should be used. ·. 

( 
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Name 

get.opt - Parses command options. 

Syntax 

set - - 'get.opt opts tring $"'' 

Description 

Getopt is used to check a.nd break up options in command lines for 
parsing by shell procedures. Optatn.ng is a. string of recognized 
option letters (see getopt(S)). Ir a. letter is followed by a colon, the 
option is expected to have a.n argument which may or may not be 
separated Crom it by whitespace. The special option - - is used to 
delimit the end of the options. Getopt will place - - in the argu
ments at the end of the options, or recognize it it used explicitly. 
The shell arguments ($1 $2 ... ) are reset so that each option is pre
ceded by a dash (- ) a.nd in its own shell argument; each option 
argument is also in its own shell argument. 

Example 

The following code fragment shows how one can process the argu
ments Cor a. command that can take the options z and b, and the 
option o, which requires a.n argument: 

set - - 'get.opt a.bo: $0 ' 

ir ! s1 r .... o J 
then 

echo $USAGE 
exit 2 

fi 
Cor i in $"' 
do 

done 

case Si in 
- a 1- bl 
- o) 
- - ) 
esa.c 

FLAG .... $i; shift;; 
OARG-$2; shift; shift;; 
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 

Page 1 



GETOPT(C) GETOPT(C) 

See Also 

sh(C), getopt(S) 

Diagnostia 

Getopt prints an error message on the standard error when it 
encounters an option letter not included in opt.Cring. 
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Name 

grep, egrep, Cgrep - Searches a file tor a pattern. 

Syntax 

grep [ options ] expression ( files ] 

egrep ( options ] [ expression J [ files J 

tgrep I options J I strings J I files ) 

Description 

GREP(C) 

Commands or the grep family search the input files (standard input 
default) tor lines matching a. pa.ttem. Normally, ea.ch line found is 
copied to the standard output. Grep patterns a.re limited regular 
ezpre11rions in the style or ed( C); it uses a. compact nondeterministic 
algorithm. Egrep patterns a.re Cull regular ezpre111ions; it uses a Cast 
deterministic algorithm that sometimes needs exponential space. 
Fgrep patterns a.re fixed 11tn"ng1; it is fast and com pa.ct. The Collowing 
option11 a.re recognized: 

- v All lines but those matching are printed. 

- x Prints only ex a.ct m:i.tches or an entire line. ( Fgrep only.) 

- c Only a. count or matching lines is printed. 

- 1 Only the names or files with matching lines a.re listed, 
separated by newlines. 

- n Ea.ch line is preceded by its relative line number in the file. 

- b Ea.'Ch line is preceded by the block number on which it was 
round. This is sometimes useful in locating disk block 
numbers by context. 

- s Suppresses error messages produced Cor nonexistent or 
unreadable files. 

- y Tums on matching or letters or either case in the input so that 
case is insignificant. Does not work for egrep. 

- e ezpre,,ion 
Sa.me as a simple e:ipre11ion argument, but useful when the 
e:iprrn1ion begins with a dash ( - ) . 

- r file 
The regular ezpreuion Cor grep or egrep, or 1tring11 list ( Cor 
f grep) is taken from the fi1 e. 
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In a.ll cases, the filename is output ir there is more than one input 
file. Ca.re should be taken when using the characters S, •, [, A' I, (, 
), and \ in ezpreuion, because they are also meaningful to the shell. 
It is safest to enclose the entire ezpre1sion argument in single quota
tion marks. 

Fgrep searches ror lines that contain one of the atn.ng1 separat.ed by ( 
newlines. 

Egrep accepts regular expressions as in ea( C), except for \( and \), 
with the addition of the following: 

A regular expression followed by a plus sign f +) matches one 
or more occurrences of the regular expression. 

A regular expression rollowed by a question mark(?) matches 0 
or 1 occurrences of the regular expression. 

Two regular expressions separated by a. vertical bar ( t or by a 
newline match strings that a.re matched by either regular expres
sion" 

A regular expression may be enclosed in parentheses () for 
grouping. 

The order of precedence or operators is [ ], then ... ! +I then Con- (. 
catenation, then the backslash ( \) and the newline. I 

See Also 

ed( CJ, sed( C), sh( C) 

Diagnostics 

Exit status is 0 if any matches are found, 1 if none, 2 for syntax 
errors or inaccessible files. 

Notes 

Ideally there should be only one grep, but there isn't a single algo
rithm that spans a wide enough range of space-time tra.deoffs. 

Lines are limited to 256 characters; longer lines are truncated. 

Egrep does not recognize ranges, such as [a.- z], in character classes. 

When using grep with the - y option, the search is not made totally 
case insensitive in character ranges specified within brackets. 
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Multiple strings can be specified in /grep without using a. separate 
strings file by using the quoting conventions ot the shell t.o imbed 
newlines in the lingle string argument. For example, you might type 
the following ~ the command line: 

fgrep 'string! 
string2 
string3 'text.file 

Similarly, multiple strings can be specified in egrep by doing: 

egrep stringl~tring2~tring3, text.file 

Thus egrep can do almost anything that grep and /rep can do. 
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GRPCHECK(C) 

Name 

grpcheck - Checks group file. 

Syntax 

pwcheck [ file J 

grpcheck [file I 

Description 

GRPCHECK(C) 

Grpcheek verifies all entries in the group file. This verification 
includes a check o( the number o( fields, group name, group ID, and 
whether all login names appear in the password file. The default 
group file is /eu:./group. 

Files 

/etc/group 

/etc/passwd· 

See Also 

pwcheck(C), group(M), passwd(M) 

Diagnostics 

Group entries in /ek/group with no login names are flagged. 
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Name 

halt.sys - Closes out the rile syst.ems and halts the CPU. 

Syntax 

/etc/halt.sys 

Description 

Halta,• does a shutdn() system call (see •hut411(S)) to flush out 
pending disk 1/0, mark the me systems clean, and halt the proces
sor. H alt.-p takes effect immediately, so user processes should be 
killed beforehand. Sl&utJown( C) is recommended for normal system 
termination; it warns the users, cleans things up, and calls /&aluyw. 
Use !&altly• directly only if some system problem preventa the run· 
ning or 1/&uttlot11n. 

Notes 

halt.sys does not lock hard disk heads. 

) See Also 

shutdn(S), shutdown(C) 

) 
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Name 

hd - Displays files in hexadecimal tormat. 

Syntax 

hd ( - tormat [ - s orrset J [ - n count J [ file J ••• 

Description 

The lad command displays the contents ot tiles in hexadecimal, octal, 
decimal, a.nd character tormat.s. Control over the specification or 
ranges or characters is also available. The detault. behavior is with 
the tollowing nags set: "- abx - A". This says that addresses (tile 
ottsets) and bytes are printed in hexadecimal and that characters are 
also printed. It no /i/.e argument. is given, the standard input is read. 

Options include: 

- s ofleet Specity the beginning offset in the file where printing is 
to begin. It no 'file' argument is given, or it a seek 
tails because the input is a pipe, 'offset' bytes are read 
trom the input. and discarded. Otherwise, a seek error 
will terminate processing or the current file. 

The ojfaet may be given in decimal, hexadecimal (pre
ceded by 'Ox'), or octal (preceded by a '0'). It is 
optionally tallowed by one or the tollowing multipliers: 
w, 1, b. or k; tor words (2 bytes), long words ( 4 bytes), 
ha.It kilobytes (512 bytes), or kilobytes ( 1024 bytes). 
Note that this is the one case where "b" does not st.and 
tor bytes. Since specitying a hexadecimal offset in 
blocks would result an a.n ambiguous trailing 'b', a.ny 
offset and multiplier may be separated by an asterisk 
( •). 

- n count Specify the number ot bytes t.o process. The count is in 
the same rormat &S ojfaet, above. 

Format Flags 

Format flags may specify address-., characters, bytes, words ( 2 
bytes) or longs ( 4 bytes) to be printed in hex, decimal, or octal. 
Two special formats may also be indicated: text or ascii. Format a.nd 
base specifiers may be freely combined and repeated as desired in 
order to specify different bases (hexadecimal, decimal or octal) tor 
different output tormats (addresses, characters, etc.). All to rm at 
flags appearing in a single argument are applied as appropriate t.o all 
other flags in that argument. 

Page 1 



HD(C) HD(C) 

acbwlA 
Output format specifiers for addresses, characters, bytes, words, 
longs and ascii respectively. Only one base specifier will be used 
for addresses; the address will appear on the first line or output 
that begins each new offset in the input. 

The character format prints printable ch:i.r:i.cters unchanged, spe· 
cial C escapes as defined in the language, and the remaining 
values in the specified base. 

The ascii format prints all printable characters unchanged, and 
all others as a period (.). This Corm at appears to the right of the 
first or other specified output formats. A base speeifier has no 
meaning with the ascii format. Ir no other output format (other 
than addresses) is given, bx is assumed. Ir no base specifier is 
given, .u or xdo are used. 

hxdo 
Output base specifiers for hexadecimal, decimal and octal. Ir no 
format specifier is given, all or acbwl are used. 

t Print a text file, each line preceded by the address in the file. 
Normally, lines should be terminated by a \n character; but 
long lines will be broken up. Control characters in the range 
OxOO to Oxlt are printed as •·o' to•·_•. Bytes with the high bit 
set are preceded by a tilde ( ") and printed as if the high bit were 
not set. The special charcters ( ·, ·, \) are preceded by a 
backslash (\) to escape their special meaning. As special cases, 
two values are represented numerically as '\177' and '\377'. 
This flag will override all output format specifiers except 
addresses. 
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Name 

hea.d - Prints the first rew lines of a stream. 

Syntax 

head [ - count) [ file ... 

Description 

This filter prints the first count lines or each or the specified files. Ir 
no files are specified, head reads from the standard input. Ir no 
count is specified, then 10 lines are printed. 

See Also 

ta.ii( C) 

Credit 

• This utility was developed at the University or California at Berkeley 
and is used with permission. 
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Name 

id - Printa user and group IDs and names. 

) Syntax 

) 

) 

id 

Description 

Id writes a message on the standard output giving the user and 
group IDs and the corresponding names or the invoking process. Ir 
the effective and real IDs do not match, both a.re printed. 

See Also 

logna.me( C), getuid( S) 
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Name 

join - Joins two relations. 

Syntax 

join [ options J file 1 file2 

Description 

Join Corms, on the sta.nda.rd output, a. join or the two relations 
specified by the lines or /ilel a.nd file2. It /ilel is a. dash (- ) ' the 
sta.nda.rd input is used. 

FiJ.el a.nd ftie2 must be sorted in increasing ASCII calla.ting sequence 
on the fields on which they a.re to be joined, normally the first in 
ea.ch line. 

There is one line in the output for ea.ch pa.ir or lines in /ilel a.nd file2 
tha.t have identical join fields. The output line normally consists or 
the common field, then the rest of the line from /ilel, then the rest 
of the line Crom file2. 

Fields a.re normally sepa.ra.ted by blank, ta.b or newline. In this case, 
multiple sepa.ra.tors count a.s one, a.nd lea.ding sepa.ra.tors a.re dis
carded. 

These options a.re recognized: 

- an 

- e' 

- jn m 

- 0 li.t 

- tc 

In addition to the normal output, produces a. line Corea.ch 
unpa.ira.ble line in file n, where n is 1 or 2. 

Replaces empty output fields by string 1. 

Joins on the mth field or file n. If n is missing, uses the 
mth field in each file. 

Ea.ch output line comprises the fields specired in li1t, ea.ch 
element or which ha.s the Corm n.m, where n is a file 
number a.nd mis a. field number. 

Uses cha.ra.cter c a.s a sepa.ra.tor ( ta.b character). Every 
a.ppea.ra.nce or c in a. line is significant. 
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See Also 

awk(C), comm(C), sort(C) 

Notes 

With derault field separation, the collating sequence is that or sort 
- ~ with - t, the sequence is that of a plain sort. 
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Name 

kill - Terminat.es a process. 

) Syntax 

) 

kill I - signo J processid ... 

Description 

Kill sends signal 15 (terminat.e) t.o the specified processes. This will 
normally kill processes that do not catch or ignore the signal. The 
process number ol each asynchronous process started with & is 
report.ed by the shell (unless more than one process is start.ed in a 
pipeline, in which case the number or the last process in the pipeline 
is report.ed). Process numbers can also be found by using p1(C). 

For example, if process number 0 is specified, all processes in the 
process group are signaled. 

The killed process must belong t.o the current user unless he is the 
super-user. 

II' a signal number preceded by - is given as the first argument, that 
signal is sent inst.ead ol the terminate signal (see ngnal( S)). In par· 
ticular "kill - g ... " is a sure kill. 

See Also 

ps( C), sh( C), kill( S), signal( S) 
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Name 

1 - Lists information a.bout contents of directory. 

) Syntax 

) 

) 

1 I - asdruciCg J na.me ... 

Description 

For ea.ch directory argument, I lists the contents of the directory; for 
ea.ch file argument, l repeats its name and other requested informa
tion. The output is sorted a.lpha.betically by default. When no argu
ment is given, the current direct.ory is listed. When several argu
ments are given, the arguments are first sorted appropriately, but file 
arguments appear before directories and their contents. Information 
is listed in the forma.t of the "ls .:.. l" command, which is identical t.o 
the l command. This format and all provided switches are described 
in 11( C), to which should you should refer for a complete discussion 
of the capabilities of l. 

Files 

/etc/passwd 

/etc/group 

Notes 

Contains user IDs 

Contains group IDs 

Newline and tab are considered printing characters in filenames. 

The output device is assumed to be 80 columns wide. 
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Name 

le - Lists directory contents in columns. 

) Syntax 

) 

) 

le [ - lACF'Rabcdfgilmnqrstux ] name ... 

Description 

Le lists the contents or Ciles and directories, in columns. If 
name is a directory name, le lists the contents or the directory; 
iC name is a Cilename, le repeats the Cilename and any other 
information requested. Output is given in columns and sorted 
alphabetically. If no argument is given, the current directory 
is listed. If several arguments are given, they are sorted 
alphabetically, but file arguments appear before directories. 

Files that are not the contents of a directory being interpreted 
are always sorted across the page rather than down the page in 
columns. A stream output format is available in which files 
are listed across the page, separated by commas. The - m 
option enables this format. 

The options are: 

-1 
Forces an output format with one entry per line. 

-A 
If not the root directory, this option displays all files that 
begin with"." (except"." and" .. " themselves). Other
wise, files are displayed normally. 

-C 

-F 

Forces columnar output, even if redirected to a file. 

Causes directories to be marked with a trailing "/" and 
executable files to be marked with a trailing "*". 

-R 
Recursively lists subdirectories. 
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-a 
List.5 all entries; usually "." and " •• " are suppressed. 

-b 
~orce~ printalting of nongraphic characters in the \ddd nota- ( 
t10n, Ill OC • 

- c Som by time of file creation. 

-d 
If the argument is a directory, list.5 only its name, not its 
content.5 (mostly used with - I to get status on directory). 

- f Forces each argument to be interpreted as a directory and 
lists 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. 

-g 
The same as - I, except that the owner is not printed. 

- i Print.5 inode number in first column of the report for each j 
file listed. 'l_ 

- I Lists in long format, givmg mode, number of links, 
owner, group, size in bytes, and time of last modification 
for each file. If the file is a special file the size field 
instead contains the major and minor device numbers. 

-o 
The same as - I, except that the group is not printed. 

-m 

-n 

-q 

Forces stream output format. 

Same as the - I switch, but the owner's user ID appears 
instead of the owner's name. If used in conjunction with 
the - g switch, the owner's group ID appears instead of 
the group name. 

Forces printing of nongraphic characters m filenames as 
the character "? ". 
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- r Reverses the order of sort to get reverse alphabetic or old
est first as appropriate. 

- s Gives size in 512-byte blocks, including indirect blocks for 
each entry. 

- t Sorts by time modified (latest first) instead of by name, as 
is normal. 

-u 
Uses time of last access instead of last modification for 
sorting (- t) or printing (- 1). 

-x 
Forces columnar printing to be sorted across rather than 
down the page. 

The following a.re alternate invocations of the le command: 

lf Produces the same output as le -F. 

lr Produces the same output as le -R. 

lx Produces the same output as le -x. 

The mode printed under the - 1 option contains 11 characters. 
The first character is: 

If the entry is a plain file 

d If the entry is a directory 

b If the entry is a block-type special file 

e If the entry is a character-type special file 

p If the entry is a named pipe 

s If the entry is a semaphore 

m If the entry is shared data (memory) 

The next 9 characters a.re interpreted as 3 sets of 3 bits each. 
The first set refers to owner permissions; the next to permis
sions to others in the same user-group; and the last to all oth
ers. Within each set the 3 characters indicate permission 
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respectively to read, to write, or to execute the file as a pro
gram. For a directory, "execute" permission is interpreted t.o 
mean permission t.o 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 not 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 bit of the mode is on. See chmod( C) for the mean
ing of this mode. 

When the sizes of the files in a direct.ory are listed, a t.otal 
count of blocks, including indirect blocks, is printed. 

Files 

/etc/passwd 

/etc/group 

Credit 

To get user IDs for "le - l" 

To get group IDs for "le - g" 

This utility was developed at the University of California at 
Berkeley and is used with permission. 

Notes 

( 

Newline and tab are considered printing characters in 
filenames. The output device is assumed t.o be 80 columns ( 
wide. Column width choices are poor for terminals that can 
tab. 
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Name 

line - Reads one line. 

Syntax 

line 

Description 

Line copies one line (up t.o a newline) rrom the standard input and 
writ.es it on the standard output.. It returns an exit code or I on 
end-or-file and always prints at least a newline. It is ort.en used 
within shell files t.o read from the user's t.erminaJ. 

See Also 

gets( CP), sh( C) 
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Name 

logname - Get.9 login n:..:ne. 

Syntax 

logname 

Description 

Logname returns the contents ot the environment variable SLOG
NAME, which is set when a user logs int.o the system. 

See Also 

env( CJ, login(M), logname( SJ, environ(M) 
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Name 

look - Finds lines in a sorted list. 

Syntax 

look I - dt I string I file J 

Description 

Look consulta a sorted ftze and prints all lines that begin with 1tring. 
It uses binary search. 

The options d and r affect comparisons as in 1ort(C): 

- d Dictionary order: only lett.ers, digita, tabs and blanks participate 
in comparisons. 

- r Fold. Uppercase letters compare equal to lowercase. 

Ir no file is specified, ju1r/dictfword1 is assumed with collating 
sequence - dt. 

) Files 

/usr/dict/words 

See Also 

sort( C), grep( C) 

) 
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Name 

In - Makes a link to a file. 

) Syntax 

) 

) 

In file 1 file 2 
In me 1 ... 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 is no way to distinguish a link to a file from its ori
ginal directory entry. Any changes to the file are effective indepen
dent or the name by which the file is known. 

In the first case, ln creates a link to the existing rile, /ii.el. The /iJ.d 
argument is a new name referring to the same file contents as /ii.el. 

In the second c:i.se, directory is the location or a directory into which 
one or more links are created with corresponding file names. 

You cannot link to a directory or link acroes file systems. 

Not.es 

See also cp( C), mv( C), rm( C) 
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Name 

lpr - Sends files to the lineprinter queue for printing. 

) Syntax 

) 

) 

lpr [ option ... ] [ name ... ] 

Description 

Lpr causes the named files to be queued for printing on a 
lineprinter. If no names appear, the standard input is 
assumed; thus lpr may be used as a filter. 

The following options may be given (each as a separate argu
ment and in any order) before any filename arguments: 

- c Makes a copy of the file and prints the copy and not 
the original. Normally files are linked whenever possi
ble. 

-r Removes the file after sending it. 

- m When printing is complete, reports that fact by 
mail( C). 

- n Does not report the completion of printing by 
mail( C). This is the default option. 

The file /etc/detault/Ipd contains the setting of the variable 
BANNERS, whose value is the number of pages printed as a 
banner identifying each printout. This is normally set to 
either 1 or 2. 
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Files 

/etc/passwd 

/usr/lib/lpd 

/usr /spool/lpd/* 

/etc/default/lpd 

/etc/lpopen 

See Also 

banner(C) 

Notes 

LPR (C) 

User's identification and accounting data 

Lineprinter daemon 

Spool area 

Contains BANNERS default setting 

On some systems - sets modes on a 
serial line 

( 

Once a file has been queued for printing, it should not be 
changed or deleted until printing is complete. If you want to 
alter the contents of the file or to remove the file immedi- ( 
ately, use the - c option to force lpr to make its own copy of 
the file. 

( 
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Name 

ls - Gives information about content.s of directories. 

) Syntax 

) 

) 

ls [ - logtasdrucif] names 

Description 

For each directory named, ls list.s the con ten t.s of that direc
tory; for each file named, ls repeat.s it.s name and any other 
information requested. By default, the output is sorted alpha
betically. When no argument is given, the current directory is 
listed. When several argument.s are given, the argument.s are 
first sorted appropriately, but file argument.s are processed 
before directories and their content.s. There are several 
options: 

- I List.s in long format, g1vmg 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 contain the major and minor device 
numbers, rather than a size. 

-o 
The same as - I, except that the group is not printed. 

-g 
The same as - l, except that the owner is not printed. 

- t Sort.s by time of last modification (latest first) instead of 
by name. 

-a 
List.s all entries; in the absence of this option, entries 
whose names begin with a period ( • ) are not listed. 

- s Gives size in ( 512 byte) blocks, including indirect blocks, 
for each entry. 

-d 
If argument is a directory, list.s only it.s name; often used 
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with - l to get the status of a directory. 

- r Reverses the order of sort to get reverse alphabetic or old
est first, as appropriate. 

-u 
Uses time of last access instead of last modification for 
sorting (with the - t option) and/or printing (with the - l 
option). 

- c Uses time of last modification of the inode (mode, etc.) 
instead of last modification of the file for sorting ( - t) 
and/or printing (- l). 

- i For each file, prints the inode number in the first column 
of the report. 

- f Forces each argument to be interpreted as a directory and 
lists the name found in each slot. This option turns off 
- l, - 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 - l option consists of 11 charac- ( 
ters. The first character is: 

If the entry is an ordinary file 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 named pipe 

s If the entry is a semaphore 

m If the entry is a shared data (memory) file 

The next 9 characters are interpreted as 3 sets of 3 bits each. 
The first set refers to the owner's permissions; the next to 
permissions of others in the user-group of the file; and the 
last to all others. Within each set, the 3 characters indicate ( 
permission to read, to write, and to execute the file as a pro-
gram, respectively. For a directory, "execute" permission is 
interpreted to mean permission to search the directory for a 
specified file. 
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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 not 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 ch mod( C) for the meaning 
of this mode. The indications of set-ID and 1000 bit of the 
mode are capitalized if the corresponding execute permission 
is not set. 

When the sizes of the files in a directory are listed, a total 
count of blocks including indirect blocks is printed. 

) Files 

) 

/etc/passwd 

/etc/group 

See Also 

Gets user IDs for ls - l and ls - o 

Gets group IDs for ls - l and ls - g 

chmod( C), find( C), l( C), le( C) 

Notes 

Newline and tab are considered printing characters m 
filenames. 

All switches must be given as one argument. Thus "ls - lsg" 
is legal, but "ls - l - s - g" is not. 
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Name 

mail - Sends, reads or disposes of mail. 

) Syntax 

) 

) 

mail [[- u user] [- f mailbox]] [- e] [- R] [- i] [ users ... ] 

mail [- s subject] [- i] [ user ... ] 

Description 

Mail is a mail processing system that supports composing of 
messages, and sending and receiving of mail between multiple 
users. When sending mail, a user is the name of a user or of 
an alias assigned to a machine or to a group of users. 

Options include: 

- u user 
Tells mail to read the system mailbox belonging to the 
specified user. 

- f matlboz 
Tells mail to read the specified mailboz instead of the 
default user's system mailbox. 

- e Allows escapes from compose mode when input comes 
from a file. 

-R 
Makes the mail session "read-only" by preventing alterar
tion of the mailbox being read. Useful when accessing 
system-wide mailboxes. 

- i Tells mail to ignore interrupts sent from the terminal. 
This is useful when reading or sending mail over tele
phone lines where "noise" may produce unwanted inter
rupts. 

- s subject 
Specifies subject as the text of the Subject: field for the 
message being sent. 
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Sending mail 

To send a message t.o one or more other people, invoke mail 
with arguments which are the names of people t.o send to. 
You are then expected t.o type in your message, followed by a ( 
CNTRL-D at the beginning of a line. 

Reading Mail 

To read mail, invoke mail with no arguments. This will check 
your mail out of the system-wide direct.ory so that you can 
read and dispose of the messages sent t.o you. A message 
header is printed out for each message in your mailbox The 
current message is initially the last numbered message and can 
be printed using the print command (which can be abbrevi
ated p). You can move among the messages much as you 
move between lines in ed, with the commands + and - mov
ing backwards and forwards, and simple numbers typing the 
addressed message. 

If new mail arrives during the mail session you can read in the (·. · 
new messages with the restart command. 

Disposing of Mail 

After examining a message you can delete ( d) the message or 
reply ( r) to it. Deletion causes the mail program to forget 
about the message. This is not irreversible, the message can 
be undeleted ( u) by giving its number, or the mcil session can 
be aborted by giving the exit (x) command. Deleted mes
sages will, however, usually disappear never to be seen again. 

Specifying Messages 

Commands such as print and delete often can be given a list 
of message numbers as arguments to apply t.o a number of 
messages at once. Thus "delete 1 2" deletes messages 1 and 
2, while "delete 1- 5" deletes messages 1 through 5. The 
special name "*" addresses all messages, and "$" addresses 
the last message; thus the command top which prints the first 
few lines of a message could be used in "t.op *" t.o print the 
first few lines of all messages. 
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Replying to or Originating M aJ 

You can use the reply command to set up a response to a 
message, sending it back to the person who sent it. Then you 
can type in the text of the reply, and press CNTRL-D to send 
it. While you are composing a message, mail treats lines 
beginning with a tilde C) as special. For instance, typing 
"-m" (alone on a line) places a copy of the current message 
into the response, right shifting it by one tabstop. Other 
escapes set up subject fields, add and delete recipients to the 
message, and allow you to escape to an editor to revise the 
message or to a shell to run some commands. (These options 
are be given in the summary below.) 

Ending a M aJ Session 

You can end a mail session with the quit ( q) command. Mes
sages that have been examined go to your mbox file unless 
they have been deleted, in which case they are discarded. 
Unexamined messages go back to the post office. The - f 
option causes mail to read in the contents of your mbox (or 
the specified file) for processing; when you quit mail writes 
undeleted messages back to this file. The - i option causes 
mail to ignore interrupts. 

Using Aliases and Distn"bution Listll 

It is also possible to create a personal distribution list so that, 
for instance, you can send mail to "cohorts" and have it go to 
a group of people. Such lists can be defined by placing a line 
like 

alias cohorts bill bob harry hobo betty beth bobbi 

in the file .mailrc in your home directory. The current list of 
such aliases can be displayed by the alias (a) command in 
mail. System-wide distribution lists can be created by editing 
/usr/lib/mail/aliases, see aliases(M); these are kept in a 
slightly different syntax. In mail you send, personal aliases 
will be expanded in mail sent to others so that they will be 
able to reply to the recipients. System-wide aliases are not 
expanded when the mail is sent, but any reply returned to the 
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machine will have the system-wide alias expanded. 

Mail has a number of options which can be set in the .mailrc 
file to alter its behavior; thus "set askcc" enables the "askcc" 
feature. (These options are summarized below.) ( 

Summary 

Each mail command is typed on a line by itself, and may take 
arguments following the command word. The command need 
not be typed in its entirety - the first command which 
matches the typed prefix is used. For the commands that take 
message lists as arguments, if no message list is given, then 
the next message forward that satisfies the command's 
requirements is used. If there are no messages forward of the 
current message, the search proceeds backwards, and if there 
are no good messages at all, mail types "No applicable mes
sages" and aborts the command. 

+ 

RE'IURN 

$ 

alias 

Goes to the previous message and prints it out. 
If given a numeric argument n, goes to the nth 
previous message and prints it. 

Goes to the next message and prints it out. If 
given a numeric argument n, goes to the nth 
next message and prints it. 

Goes to the next message and prints it out. 

Prints a brief summary of commands. 

Executes the shell command which follows. 

Prints out the current message number. 

Prints out the first message. 

Prints out the last message. 

(a) With no arguments, prints out all currently
defined aliases. With one argument, prints out 
that alias. With more than one argument, adds 
the users named in the second and later argu
ments to the alias named in the first argument. 
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Alias users Prints system-wide list of aliases for users. At 
least one user must be specified. 

cd 

delet.e 

clp 

echo path 

edit 

( c) Changes the user's working directory to that 
specified, if given. If no directory is given, then 
changes to the user's login directory. 

( d) Takes a list of messages as an argument and 
marks them all as deleted. Deleted messages are 
not retained in the system mailbox after a quit, 
nor are they available to any command other 
than the undelete command. 

Deletes the current message and prints the next 
message. If there is no next message, mail says 
"no more messages." 

Expands shell metacharacters. 

( e) Takes a list of messages and points the text 
editor at each one in turn. On return from the 
editor, the message is read back in. 

exit ( x) Effects an immediate return to the shell 
without modifying the user's system mailbox, his 
mbo:r file, or his edit file in - f. 

file ( fi) Prints the name of the file mail is reading. If 
it is a mailbox the name of the owner is 
returned. 

forward 

Forward 

headers 

( f) Forwards the current message to the named 
users. Current message is indented within for
warded message. 

( F) Forwards the current message to the named 
users. Current message is not indented within 
forwarded message. 

(h) Lists the current range of headers, which 1s 
an 18 message group. If a "+" argument 1s 
given, then the next 18 message group is 
printed, and if a "- " argument is given, the 
previous 18 message group is printed. Both 
"+" and "-" may take a number to view a 
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hold 

list 

lpr 

mail 

mbox 

MAIL (C) 

particular window. If a message-list is given, it 
prints the specified headers. 

(ho) Takes a message list and marks each mes
sage therein to be saved in the user's system 
mailbox instead of in mbo:r:. Use only when the 
switch autombo:r: is set. Does not override the 
delet.e command. 

Prints list of mail commands. 

( l) Prints out each message in a message-list on 
the lineprinter. 

( m) Takes as argument login names and distri
bution group names and sends mail to those peo
ple. 

( mb) Marks messages in a message list so that 
they are saved in the user mailbox after leaving 
mail. 

( 

move mesg-list mesg-num ( 

next 

print 

quit 

Places the messages specified in mesg-list after 
the message specified in mesg-num. If mesg-num 
is 0, mesg-list moves to the top of the mailbox. 

( n like + or RETURN) Goes to the next mes
sage in sequence and prints it. With an argu
ment list, types the next matching message. 

(p) Prints out each message in a message-list on 
the terminal display. 

( q) Terminates the session, retaining all 
undeleted, unsaved messages in the system mail
box and removing all other messages. Files 
marked with a star ( *) are saved; files marked 
with an "M" a.re saved in the user mailbox. If 
new mail has arrived during the session, the { 
message "You have new mail" is given. If 
given while editing a mailbox file with the - r 
flag, then the mailbox file is rewritten. The user 
returns to the shell, unless the rewrite of the 
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reply 

Reply 

restart 

save 

set 

shell 

size 

source 

MAIL (C) 

mailbox file fails, in which case the user can 
escape with the exit command. 

( r) Takes a message list and sends mail to each 
message author. The default message must not 
be deleted. 

(R) Takes a message list and sends mail to each 
message author and each member of the message 
just like the mail command. The default message 
must not be deleted. 

Reads in messages that arrived during the 
current mail session. 

(s) Takes a message list and a filename and 
appends each message in turn to the end of the 
file. The filename, in quotation marks, followed 
by the line count and character count is echoed 
on the user's terminal. 

( se) With no arguments, prints all variable 
values. Otherwise, sets option. Arguments are of 
the form "option=value" or "option". 

(sh) Invokes an interactive version of the shell. 

( si) Takes a message list and prints out the size 
in characters of each message. 

(so) Reads mail commands from the file given as 
its only argument. 

siring .. tring mesg-list 

top 

undelet.e 

Searches for string in mesg-list ff no mesg-list is 
specified, all undeleted messages are searched. 
Case is ignored in search. 

(t) Takes a message list and prints the top few 
lines of each. The number of lines printed is 
controlled by the variable toplines and defaults 
to six. 

( u) Takes a message list and marks each one as 
not being deleted. 
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unset 

visual 

whois 

MAIL (C) 

( uns) Takes a list of option names and discards 
their remembered values; the inverse of set • 

( v) Takes a message list and invokes vi on each 
message. 

Looks up a list of target mail recipients and 
prints the real names or descriptions of each 
recipient. If the first character of the first argu
ment is alphabetic, the arguments are looked up 
without change. Otherwise, the arguments are 
assumed to be a message list, in the format 
specified in the Mail User's Guide. For each 
message in the list, the "From" person is 
extracted from the header and added to list of 
users to be searched. 

If a target mail recipient contains a machine and 
user name, nothing is printed. If it is a private 
alias, "private alias" is printed. If it is a global 
alias, the name or description of the recipient is 
printed (contents of the $n field in the alias file). 
If all of the above fail, the user is looked up in 
/etc/passwd; if the user is a local user, "local 
user" is printed. Finally, if none of the above 
tests and searches succeed, "unknown" 1s 
printed. 

write filename 
( w) Saves the body of the message in the named 
file. 

Here is a summary of the compose escapes, which are used 
when composing messages to perform special functions. Com
pose escapes are only recognized at the beginning of lines. 

Inserts the string of text in the message prefaced 
by a single tilde (-). If you have changed the 
escape character, then you should double that 
character instead. 

Prints out help for compose escapes. 
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-lcmd 

MAIL (C) 

Same as CNTRL-D on a new line. 

Executes the indicated shell command, then 
returns to the message. 

Pipes the message through the command as a 
filter. If the command gives no output or ter
minates abnormally, retains the original text of 
the message. 

- mail-command 
Executes a mail command, then returns to com
pose mode. 

-: mail-command 

-alias 

Executes a mail command, then returns to com
pose mode. 

Prints list of private aliases 

-alias aliasname 
Prints names included in private ali"asname. 

Performs aliasing by first examining private 
aliases and then system-wide aliases using all 
three global alias files (aliases.hash, faliases, and 
maliases). Only the final result is printed (non
local mail recipients will have the complete 
delivery path printed). The user list is taken 
from header fields. 

-Alias users Performs aliasing by first exammmg private 
aliases and then system-wide aliases using all 
three global alias files (aliases.hash, faliases, and 
maliases). Only the final result is printed (non
local mail recipients will have the complete 
delivery path printed). At least one user must be 
specified. 

o name ... Adds the given names to the list of blind carbon 
copy recipients. 

c name ... Adds the given names to the list of carbon copy 
recipients. 
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-cc name... Same as -c above. 

-d Reads the file dead.letter from your home direc
tory into the message. 

e Invokes the text editor on the message collected 
so far. After the editing session is finished, you 
may continue appending text k> the message. 

Edits the message header fields by typing each 
one in turn and allowing the user to append text 
to the end or modify the field with the current 
terminal erase and kill characters. 

-m mesg-list Reads the named messages into the message 
buffer, shifted right one tab. If no messages are 
specified, reads the current message. 

""M mesg-list Reads the named messages into the message 
buffer, with no indentation. If no messages are 
specified, reads the current message. 

p Prints out the messages collected so far, prefaced 
by the message header fields. 

""Print Prints the real names or descriptions (in 
parentheses) after each recipient in a header 
field. 

-q Aborts the message being sent, copying the mes
sage k> dead.letter in your home direck>ry if save 
is set. 

-r filename Reads the named file ink> the message buffer. 

""Return name 

-s string 

Adds the given names to the Return-receipt-k> 
field. 

Causes the named string k> become the current 
subject field. 

-t name .. . Adds the given names k> the direct recipient list. 
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Invokes a visual editor (defined by the VISUAL 
option) on the message buffer. After you quit 
the editor, you may resume appending text to 
the end of your message. 

-w filename Writes the body of the message to the named 
file. 

Options are controlled with the set and unset commands. An 
option may be either a switch, in which case it is either on or 
off, or a string, in which case the actual value is of interest. 
The switch options include the following: 

ask cc 

asksubject 

aut.ombox 

aut.oprint 

chron 

dot 

execmail 

Causes you to be prompted for additional car
bon copy recipients at the end of each mes
sage. Responding with a newline indicates 
your satisfaction with the current list. 

Causes mail to prompt you for the subject of 
each message you send. If you respond with 
simply a newline, no subject field is sent. 

Causes all examined messages to be saved in 
the user mailbox unless deleted or saved. 

Causes the delete command to behave like dp 
- thus, after deleting a message, the next 
one will be typed automatically. 

Causes messages to be displayed m chrono
logical order. 

Permits use of dot ( .) as the end of file char
acter when composing messages. 

Causes the underbar prompt to return before 
marl is finished being sent. This frees the 
user to continue while mail performs mailing 
functions in background. The met.oo option 
will not work if execmail is set. execmail is 
set by default. Un.set execmail and set met.oo 
in the user's .mailrc file to use the met.oo 
option. 
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ignore 

mchron 

met.co 

nos ave 

quiet 

verify 

MAIL (C) 

Causes interrupt signals from your terminal 
to be ignored and echoed as at-signs (@ ) . 

Causes messages to be listed in numerical 
order (most recently received first), but 
displayed in chronological order. 

Usually, when a group is expanded that con
tains the sender, the sender is removed from 
the expansion. Setting this option causes the 
sender to be included in the group. The 
metoo option will not work if execmail is set. 
execmail is set by default. Unset execmail 
and set metoo in the user's .mailrc file to use 
the metoo option. 

Prevents aborted messages from being 
appended to the file dead.letter in your home 
directory on receipt of two interrupts (or a 
-q.) 

Suppresses the printing of the version header 
when first invoked. 

Causes each target mail recipient to be 
verified in the manner decribed in the whois 
command. This option permits errors made 
while composing messages to be corrected or 
ignored. 

The following options have string values: 

EDITOR 

SHELL 

VISUAL 

escape 

Pathname of the text editor to use in the edit 
command and -e escape. If not defined, then 
a default editor ( jbi'n/ed) is used. 

Pathname of the shell to use in the ! com
mand and the -! escape. A default shell 
(/bin/sh) is used if this option is not defined. 

Pathname of the text editor (/bin/vi) to use in 
the visual command and -v escape. 

If defined, the first character of this option 
gives the character to use in the place of the 
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page=n 

record 

toplines 

Files 

MAIL ( C) 

tilde (-) t.o denote escapes. 

Specifies the number of lines ( n) to be 
printed in a "page" of text when displaying 
messages. 

If defined, gives the pathname of the file 
used to record all outgoing mail. If not 
defined, then outgoing mail is not saved. 

If defined, gives the number of lines of a 
message to be printed out with the top com
mand; normally, the first six lines are printed. 

/usr/spool/mail/* 

/usr/name/dead.letter 

System mailboxes 

File where undeliverable mail is 
deposited 

/usr / name/m box Your old mail 

/usr/name/.mailrc File giving initial mail commands 

/usr/lib/mail/aliases System-wide aliases 

/usr/lib/mail/aliases.hash System-wide alias database 

/usr/lib/mail/faliases Forwarding aliases for the local 
machine 

/usr/lib/mail/maliases Machine aliases 

/usr/lib/mailhelp.cmd Help file 

/usr/lib/mailhelp.esc Help file 

/usr/lib/mailhelp.set Help file 

/ usr /Ii b /mail/ m ailrc 

/usr/bin/mail 

System initialization file (defaults) 

The mail command 
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See Also 

aliases(M), aliashash(M), netutil( C) 

Credit 

This utility was developed at the University of California at 
Berkeley and is used with permission. 
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Name 

mesg - Permits or denies messages sent to a terminal. 

Syntax 

mesg In 11 y I 

Description 

Merg with argument n forbids messages via wnte( C) by revoking 
nonuser write permission on the user's terminal. Meag with argu
ment y reinsta.tes permission. All by itself, mug reports the current 
sta.te without changing it. 

Files 

/dev/tty• 

See Also 

write( C) 

Diagnostics 

Exit sta.tus is 0 it messages a.re receivable, 1 it not, 2 on error. 
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Name 

mkdir - Makes a directory. 

) Syntax 

) 

) 

mkdir dirname ... 

Description 

Mktlir creates directories. The standard entries "dot" ( .) , ror the 
directory it.self, and "dot dot"( .• ), for its pa.rent, a.re made aut.omat
ically. 

Mktlir requires write permission in the pa.rent direct.cry. The permis
sions assigned to the new directory a.re modified by the current file 
creation mask set by umuk(C). 

See Also 

rmdir( C), um ask( C) 

Diagnostics 

Mktlir returns exit code 0 iC all directories were successfully made; 
otherwise, it prints a diagnostic and returns nonzero. 
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Name 

mids - Constructs a file system. 

) Syntax 

) 

/eu:/mkts I - y J ( - n J specia.J prot.o [ m n J 

Description 

Mlcf 1 constructs a file system by writing on the special file 1peei11l 
according t.o the directions round in the prot.otype file proto. The pro
t.otype file contains t.okens sepa.ra.t.ed by spaces or newlines. The first 
t.oken is the na.me or a file t.o be copied ont.o block zero as the 
bootstrap program. The second t.oken is a number specirying the 
size or the crea.t.ed file system. Typically it will be the number or 
blocks on the device, perhaps diminished by space ror swapping. 
The next token is the number or inodes in the i-list. The next set or 
t.okens comprise the specification ror the root file. File specifications 
consist of t.okens giving the mode, the user IDs, the group IDs and 
the initial contents or the file. The syntax or the contents field 
depends on the mode. 

The mode t.oken ror a file is a 6-chara.cter string. The first character 
specifies the type or the file. (The characters - bed speciry regular, 
block special, character special and direct.ory files respectively.) The 
second character or the type is either u or - to specify set-user-id 
mode or not. The third is g or - for the set-group-id mode. The 
rest or the mode is a 3-digit octa.l number giving the owner, group, 
and other read, write, execute permissions, see ehmod( C). 

Two decimal num her tokens come af'ter the mode; they specify the 
user and group IDs or the owner or the file. 

Ir the file is a regular file, the next t.oken is a pathname whence the 
contents and size a.re copied. 

Ir the file is a block or character specia.l file, two decimal number 
tokens follow which give the major and minor device numbers. 

Ir the file is a directory, mlc/1 creates the entries "dot" ( .) and "dot 
dot" ( .. ) and then reads a list or names and (recursiYely) file 
specifications ror the entries in the direct.ory. The scan is terminated 
by a dollar sign ( $). 

Ir the prototype file cannot be opened and its name consists or a 
string or digits, mk/11 builds a file system with a single empty direc
t.ory on it. The size or the file system is the value or proto inter
preted as a decimal number. The number or inodes is calculated as 
a function or the file system size. The boot program is Iert uninitial
ized. 
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Mk/• ca.n 3.lso be used to create a file system image in a regular file, 
rather than on a special device file, by giving the pathn&me or the 
target file, instead or special. 

Ir the target file is not a regular file, then mk/11 checks (or an existing 
file system on that device. If it appears the device contains a file sys- {. 
tem, operator confirmation is requested before overwriting the data. 
The - y "yes" switch overrides this, and writes over any existing 
data. without question. The - n switch causes mlc/r to terminate 
without question ir the target contains an existing file system. The 
cheek used is to read block one from the target device (block one is 
the super block) and see whether the bytes are all the s&me. If they 
are not, this is taken to be meaningrul data, and· confirmation is 
requested. 

A sample prototype specification follows: 

See Also 

/sta.nd/ disk boot 
4872 110 
d- - 777 3 1 
usr d- - 111 3 l 

sh - - - 755 3 l /bin/sh 
ken d- - 755 6 1 • bO b- - 644 3 l 0 0 
cO c- - 644 3 1 0 0 

• 

filesystem(F) dir(F) 

Not.es 

There is no way t.o specify links. 
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Name 

mknod - Builds special files. 

) Syntax 

) 

) 

/eu:./mknod name ( c J I b J major minor 

/eu:./mknod na.me p 

/etA:./mknod name s 

/et.c/mknod name m 

Description 

Mknod makes a directory entry and corresponding inode for a special 
file. The first argument is the name ot the entry. In the first case, 
the second argument is bit the special file is block-type (disks, tape) 
or cit it is character-type (other devices). The la.st two arguments 
are numbers specifying the majof' device type and the minof' device 
(e.g. unit, drive, or line number), which may be either decimal or 
octal. 

The assignment of major device numbers is specific to each system. 

Mknod can also be used to create named pipes with the p option; 
semaphores with the s option; and shared data (memory) with the m 
option. 

Only the super-user can use the first form of the syntax. 

See Also 

mknod(S) 
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Name 

mkuser - Adds a login ID to the system. 

) Syntax 

) 

) 

/ek./mkmer 

Description 

Mh1er is used to add more user login IDs to the system. It is the 
preferred .method (or adding new users to the system, since it han
dles all directory creation and password me update. To add a new 
user to the system, rMUlef' requires (our pieces o( information: the 
login name, the initial password, and an optional comment string for 
the password file. It also allows the new user to be assigned to a 
group il required, although in most cases a delault group is suitable. 
The program prompts Car these lour items and validat.es the given 
dat&. The login name is checked against certain criteria (i.e., it must 
be at least three characters and begin with a lowercase letter). The 
password must Callow standard XENIX conventions, see pe11n14( C). 
The password file comment field can be up to 20 characters ol infor
mation. 

Mku1er takes some or its parameters from a default file, 
/etc/Je/auJ.t/mJn1er. Currently the two settable options are the path
name (or the login shell and the root path or home directories. An 
example default me is: 

home-/usr 
shell-/bin/sh 

This rile can be edited (by the super-user) to change these dela.ults. 
There are three other riles in the direct.ory /rurpb which may also be 
altered to suit local options. They are mku1er./&elp which is the intro
duct.ory explanation given by mku1er on startup, mku1er.mail which is 
the initial ma.ii message sent to new users, and mku1er.pro/, the stan
dard .profile rile given t.o new users. 

Mku1er allocates user IDs starting at 200, or the largest number used 
in the password rile. The default group ID (or new users is 50. The 
minimum group ID allowed (or user accounts is 50. The program 
prompts the operat.or tor a.n optional group specification. This is a 
group name. 

Mku1er can only be executed by the super-user. 

The minimum length or a legal password, and the minimum and 
maximum number o( weeks used in password aging are specified in 
/eu:./delault/pa:sswd by the variables PASSLENGTii, MINWEEKS and 
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MAXWEEKS. For example, these variables might be set as follows: 

Files 

PASSLENGTH=6 
MINWEEKS=2 
MAXWEEKS==6 

/etc/passwd 

/usr /spool/mail/ u1emanu 

/etc/default/mkuser 

/usr /lib/mkuser.he Ip 

/usr/lib/mkuser.prof 

/usr /lib/mkuser.mail 

See Also 

rm user( C). passwd( C), pwadmin( Cl 
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Name 

more - Views a. file one screen full at a. time. 

) Syntax 

) 

) 

more [ - cdftsur] [ - ii] ( + linenu.mber] [ + /p4ttem J [ name ... J 

Description 

This filter allows examination or a. continuous text one screen run a.t 
a. time. It normally pa.uses after each screen full, printing "··More·· 
" at the bottom of the screen. If the user then types a. carriage 
return, one more line is displayed. Ir the user hits the SPACE bar, 
another screen full is displayed. Other possibilities are described 
below. 

The command line options a.re: 

- ll An integer which is the size (in lines) of the window which more 
will use instead or the default. 

- c More draws ea.ch page by beginning at the top or the screen and 
erasing each line just before it draws on it. This a.voids scrolling 
the screen, ma.king it easier to read while more is writing. This 
option is ignored il the terminal does not have the ability to 
clear to the end or a line. 

- d More prompts with the message "Hit space to continue, Rubout 
to abortn at the end of ea.ch screen full. This is useful if more is 
being used as a. filter in some setting, such as a. class, where 
many users may be unsophisticated. 

- r This option ca.uses more to count logical, rather than screen 
lines. That is, long lines are not folded. This option is recom
mended if nroff output is being piped through u.l, since the latter 
may generate escape sequences. These escape sequences con
tain characters that would ordinarily occupy screen positions, but 
that do not print when they are sent to the terminal as pa.rt or 
an escape sequence. Thus more may think that lines are longer 
than they actually a.re and fold lines erroneously. 

- 1 Does not treat CNTRL-L (form feed} specially. Ir this option is 
not given, more pa.uses after any line that contains a. CNTRL-L, 
as if the end of a. screen full had been reached. Also, if a. file 
begins with a. form feed, the screen is cleared before the file is 
printed. 

- s Squeezes 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. 
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- u Normally, more handles underlining, such u that produced by 
nrolf in a manner appropriate to the particular terminal: if the 
terminal can perform underlining or hu a stand-out mode, more 
outputs appropriate escape sequences to enable underlining or 
stand-out mode for underlined information in the source file. 
The - u option suppresses this processing. 

- r Normally, more ignores control characters that it does not inter
pret in some way. The - f' option causes these to be displayed 
as ·c where "C" stands (or any such character. 

-w 
Normally, more exits when it comes to the end or its input. With 
- ., however, more prompts and waits ror any key to be struck 
before exiting. 

+ linenumher 
Starts up at linenumher. 

+ /potUrn 
Starts up two lines before the line containing the regular expres
sion pottem. 

More looks in the file fotcftermca.p to determine terminal characteris
tics, and to determine the default window size. On a terminal capa-
ble or displaying 24 lines, the default window size is 22 lines. 

More looks in the environment variable MORE to preset any flags 
desired. For example, ir you prefer to view files using the - c mode 
of operation, the shell command "MORE-- c" in the .profile file 
causes all invocations of more to use this mode. 

If more is reading Crom a file, rather than a pipe, then a percentage is 
displayed along with the "--More--" prompt. This gives the fraction 
of the file (in characters, not lines) that has been read so Car. 

Other sequences which may be typed when more pauses, and their 
effects, are u follows ( i is an optional integer argument, defaulting 
to 1): 

i<space> 
Displays i more lines, (or another screen Cull if no argument is 
given). 

CNTRL-D 

( 

( 

Dis plays 11 more lines (a. "scroll"). Ir i is given, then the scroll ( .. · 
size is set to i. 

d Same u CNTRL-0. 

1z Same as typing a space except that i, if present, becomes the 
new window size. 
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is Skips i lines and prints a. screen run or lines. 

ir Skips i screen Culls and print.a a. screen run or lines. 

q or Q 
Exit.a rrom mon. 

- Displa.ys the current line number. 

v Sta.rt.a up the screen editor· vi a.t the current line. (Note tha.t Iii 
ma.y not be a.va.ila.ble with your system.) 

h or? 
Help command; Gives a description ot all the more commands. 

i/expr 
Searches ror the ith occurrence or the regular expression ezpr. 
Ir there are less than i occurrences or ezpr, and the input is a. 
file ( ra.ther than a pipe), then the position in the file re ma.ins 
unchanged. Otherwise, a screen run is displa.yed, starting two 
lines before the pla.ce where the expression wa.s round. The 
user's erase and kill chara.eters ma.y be used to edit the regular 
expression. Era.sing back pa.st the first column ca.ncels the 
search command. 

in Searches for the ith occurrence or the last regula.r expression 
entered. 

(Single quota.tion mark) Goes to the point rrom which the la.st 
search sta.rted. Ir no se&reh h~ been performed in the current 
file, this command goes ha.ck to the beginning or the file. 

!command 
Invokes a shell with command. The characters% and! in "com
mand" are repla.ced with the current filename and the previous 
shell command respectively. Ir there is no current filena.me, % 
is not expanded. The sequences "\%'' and "\!" a.re repla.ced by 
"%" and "!" respectively. 

i:n Skips to the ith next file given in the command line (skips to 
la.st file ir n doesn't ma.ke sense). 

i:p Skips to the ith previous file given in the comma.nd line. Ir this 
command is given in the middle or printing out a. file, more goes 
ha.ck to the beginning or the file. IC i doesn't ma.ke sense, more 
skips back to the first file. Ir more is not reading Crom a. file, the 
bell rings and nothing else happens. 

:( D ispla.ys the current filena.me and line number. 

:q or :Q 
Exits Crom more ( sa.me as q or Q). 
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Repeats the previous command. 

The commands ta.ke effect immediately, i.e., it is not necessary to 
type a. carriage return. Up to the time when the command cha.ra.ct.er 
itself is given, the user may hit the line kill cha.ra.ct.er to cancel the 
numerical argument being formed. In addition, the user may hit the (. 
erase cha.ra.ct.er to redisplay the "--More--( zz%)" message. 

The terminal is set to noecl&o mode by this program so that the out.
put can be continuous. What you type will thus not show on your 
terminal, except for the slash (/) and exclamation ( !) commands. 

Ir the standard output is not a. teletype, more xtll just like cat, except 
that a. header is printed before ea.ch file (if there is more than one). 

A sample usage of more in previewing nt'of! output would be 

nroff - ms + 2 doc.n I more -s 

Files 

/etc/t.ermcap Terminal data. base 

/usr /lib/more.he Ip Help file 

See Also 

csh(CP), sh(C), environ(M) 

Credit 

This utility was developed at the University of California. at Berkeley 
and is used with permission. 

Notes 

The vi and help options m :i.y not be available. 

Before displaying a. file, more attempts to detect whether it is a non
printable binary file such as a. directory or executable binary image. Ir 
more concludes that a file is unprintable, it rightly refuses to print it. 
However, more cannot detect all possible kinds of non-printable files. 
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Name 
mount - Mounts a file structure. 

Syatu 
/etdmoum r r -r 1 special-device directory 1 

) /etc/wmW!lt special-device 

) 

) 

Ds:ripdoa 
M014nt moowices to the system that a removable file structw'e is 
presenl oo special-device. The file structure is moomecll Olli\ direc
tory. The directory must already exist; m becomes the name of the 
root of tllle ffl!ewly moo.med file mucture. 
The tnOfAtil and umowlt co;mm.ands m.aintai@ ai table of mn11utted 
devices. Jl.f i.nVll>k.00 wiili 100 ugumem, fur each\ spe«:iml device 
mown8 prints the mme of the device, the di.rectoey mxoo of the 
moo.med! file structure, whether the file structure is readooly. and! 
tllle date m was xoollWedl. 

The optiomil lasit argumeat indicates that the file is to be mounted 
read-only. Physically write-protected! l!l!W5a be moumedl m this 
way or errors occur when access times are updated, whether or not 
any explicm write is attempted. 

UmoWBO removes the remowble file structure previously mounted 
on device special-device. 

Moul!lt table 

See Alls@ 

umoum(C), moom(S), ~(F} 

ID~ 
Mount issues ai warning if the file structwe to be moontedl is 
currenllly m.ouated umlcr another name. 

Busy file structun::s cannot be dismounted widn WfiounB. A file 
structure is busy if it contains an open file Cit' some user's working 
di.redary. 

Notes 
Some degree of validation is done 0111 the file structure, however it 
is geoerally unwise to mouDlt corrupt file structures. 

Be warned that when in single-user mode, the commands that 
look. in /etc/11mttmb for default arguments (for example df, ncheck, 
quot, mount, and umount) give either incorrect results (due to a 
ccrrupt /etc/nmttab from a non-shutdown stoppage) Oil' no results 
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(due to an empty mnttab from a shllldown stoppage). When 
multi-user this is not a problem; /etc/re initiaHu:s /etclmnttab to 
contain only /~v/root and subsequent mounts update it appropri
ately. The mount(C) and umounl(C) commands use a lock. file to 
guarantee exclusive access to /etcllllllttab, the commands which { 
just read .it (those mentioned above) do not, so it is possible to they 
may bit a window during which it is coaupt. This is not a problem 
in practice since mount and umount arc not frcquem operations. 

( 

( 
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Name 

mv - Moves or renames files and directories. 

) Syntax 

) 

) 

mv file 1 ftle2 

mv file ... directory 

Description 

Mf/ moves (changes the name or) /ii.el to jilef. 

Ir fild already exists, it is removed berore file1 is moved. Ir fild 
has a mode which forbids writing, mf/ prints the mode (see 
ch mod( S)) and reads the standard input to obtain a line; it the line 
begins with y, the move takes place; ir not, mf/ exits. 

In the second form, one or more fil.e1 are moved to the director, with 
their original filenames. 

Mf/ reruses to move a file onto itselr. 

See Also 

cp( C), chmod( S), copy( C) 

Notes 

Ir file1 and fild lie on different file systems, m• must. copy the file 
and delete the original. In this case the owner name becomes that or 
the copying process and any linking relationship with other files is 
lost. 
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Name 

ncheck - Generates names Crom inode numbers. 

) Syntax 

) 

) 

ncheck [ - i num hers ) [ - a) [ - s ) [ file-system ) 

Description 

Nc/&ec/t: with no argument generates a pathname vs. inode number 
list or all files on the set or file systems specified in /etc/mnttah. 
The two characters "/." are appended t.o the names of directory 
files. The - i option reduces the report t.o only those files whose 
inode numbers follow. The - a option allows printing of the names 
. and .. , which are ordinarily suppressed. The - s option reduces 
the report t.o special files and files with set-user-ID mode; it is 
intended t.o discover concealed violations oC security policy. A single 
file'Jdem may be specified rather than the default list of mounted file 
systems. 

Files 

/etc/mnttab 

See Also 

Csck( C), sort( C) 

Diagnostics 

When the file system structure is improper, ! ! denotes the "parent" 
or a parentless file and a pathname beginning with .•. denotes a loop. 

Notes 

See Notee under mount( C). 

Page l 



(1 

( 

() 



NETUT!L (CJ NETUT!L (CJ 

Name 

netutil - Administers the XF;NIX network. 

) Syntax 

) 

netutil I - option J 

Description 

The netutil command allows the user to create and maintain a net
work or XENIX machines. A Mienet network is a. link through serial 
lines or two or more XENIX systems. It is used to send mail between 
systems with the mail( CJ command, transrer files between systems 
with the n:p( CJ command, and execute commands rrom a remote 
system with the remote( CJ command. 

The netutil command is used to create and distribute the data. files 
needed to implement the network. It is also used to start and stop 
the network. The opA·on argument may be any one of install, save, 
rest.ore, s~ st.op, or the numbers 1 through S respectively. 

The install option interactively creates the data. files needed to run 
the network. The save option saves these flies on floppy disks, allow
ing them to be distributed to the other systems in the network. The 
rest.ore option copies the data. files from floppy disk back to a system. 
The staR option starts the network. The stop option stops the net
work. An option may also be any decimal digit in the range 1 to S. 
Ir invoked without an opA.on, the command displays a. menu rrom 
which to choose one. Once an option is selected, it prompts for addi
tional inrorm ation if needed. 

A network must be installed before it can be started. Installation 
consists of creating appropriate configuration files with the install 
option. This option requires the name of ea.eh ma.chine in the net
work, the serial lines to be used to connect the machines, the speed 
or transmission ror ea.eh line, and the names of the users on ea.eh 
machine. Once created; the files must be distributed to each com
puter in the network with the save and rest.ore options. The network 
is started by using the staR option on ea.eh ma.chine in the network. 
Once started, ma.ii and remote commands can be passed a.long the 
network. A record or the transmissons between computers in a net
work can be kept in the network log files. Installation oC the net
work is described in the XENIX Operation1 Guide. 

Files 

fbin/netutil 

Page 1 



NETUTIL ( C) NETUTIL (C) 

See Also 

aliases(M), a.liashash(M), ma.il(C), micnet(M), remote(C), rcp(C), 
systemid(M), top(M) XENIX Operation11 Guitle 
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Name 

newgrp - Logs user in to a new group. 

Syntax 

newgrp I group ] 

Description 

Net11grp changes the group identification or its ea.Iler. The sa.me per
son remains logged in, and the current directory is unchanged, but 
calculations or access permissions to files a.re performed with respect 
to the new group ID. 

Net11grp without a.n argument changes the group identification to the 
group in the password file; in effect it changes the group 
identification ha.ck to the ca.ller's original group. 

A password is demanded iC the group has a password and the user 
himself does not, or if the group has a password a.nd the user is not 
listed in /eu:./group as being a mem her or that group. 

When most users log in, they a.re members or the group named 
other. 

Files 

/etc/group 

/etc/passwd 

See Also 

login( M), group( M) 

Notes 

There is no convenient wa.y to enter a. password into /ek./group. 

Use or group passwords is not encouraged, because, by their very 
nature, they encourage poor security practices. Shell variables a.re 
not preserved when invoking this command unless they a.re explicitly 
exported. 
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Name 

news - Print news items. 

) Syntax 

) 

) 

news [ - a ] [ - n ] [ - s ] [ items ] 

Description 

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 pre
ceded 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 (the identity of this directory is 
determined by the environment variable $HOME); only files 
more recent than this currency time are considered "current." 

The - a 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 to report how many current items 
exist, without printing their names or contents, and without 
changing the stored time. 

All other arguments are assumed to be .specific news items 
that are to be printed. 

If the INTERRUPT key is struck during the printing of a news 
item, printing stops and the next item is started. Another 
INTERRUPT within one second of the first causes the program 
to terminate. 
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/usr/newsf* 
$HOME/ .news_time 

See Also 

profile(M}, environ(M}. 

NEWS(C) 

( 
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Name 

nice - Runs a. command a.ta. different priority. 

Syntax 

nice l - increment J command l arguments] 

Description 

Nice executes eomme11111J with a lower CPU scheduling priority. Priori
ties range from 0 t.o 39, where 0 is the highest priority a.nd 39 is the 
lowest. Be default commands have a. priority of 20. Ir a.n - inC1"0-
ment argument is given where incf'ement is in the range 1- Hl, ilicl'e· 
ment is added t.o the default priority of 20 t.o produce a. numerically 
higher priority, meaning a. lotoef' scheduling priority. If no increment 
is given, an increment of 10 t.o produce a. priority of 30 is aasumed. 

The super-user may run commands with priority !t.ighef' than nonna.l 
by using a double negative increment.. For example, a.n argument of 
--10 would decrement the default t.o produce a priority of 10, which 
is a higher scheduling priority than the default of 20. 

) See Also 

nohup(C), nice(S) 

Diagnostics 

Niu returns the exit status of the subject command. 

Notes 

An i11cl'l!me11t larger than 19 is equivalent t.o 19. 

) 
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Name 

nl - Adds line numbers t.o a file. 

Syntax 

nl (- htype) (- btype) (- ftype) (- vstart#J [- iincr) [- p) (- lnum) 
[- ssep) [- wwidth) [- nCormat) file 

Description 

M reads lines rrom the named fil.e, or the standard input iC no file is 
named, and reproduces the lines on the standard output. Lines are 
numbered on the lert in accordance with the command options in 
effect. 

M views the text it reads in terms or logical pages. Line numbering 
is reset at the start or each logical page. A logical page consists or a 
header, a body, and a rooter section. Empty sections are valid. 
Diflerent line numbering options are independently available ror 
header, body, and rooter (e.g. no numbering or header and rooter 
lines while numbering blank lines only in the body). 

The start or logical page sections is signaled by input lines containing 
nothing but the following character(s): 

Page SeetioA 

Header 

Body 

Footer 

LiAe OoflteAU 

\:\:\: 

\:\: 

\: 

Unless signaled otherwise, nl assumes the text being read is in a sin
gle logical page body. 

Command options may appear in any order and may be intermingled 
with an optional filename. Only one file may be named. The 
options are: 

- btype 

- htype 

Specifies which logical page body lines are t.o be num
bered. Recognized typu and their meaning are: a, 
number all lines; t, number lines with printable text only; 
n, no line numbering; plJtn"ng, number only lines that 
contain the regular expression specified in ltnng. Default 
type for logical page body is t (text lines numbered). 

Same as - btypt except for header. Default type ror logi
cal page header is n (no lines numbered). 
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- ftype 

-p 

NL {C) 

Same as - btype except for footer. Default for logica.l 
page Cooter is n (no lines numbered). 

Does not restart numbering :i.t logical page delimiters. 

- vata.rt# Sta.rt# is the initi:i.l value used to number logical page (·. 
lines. Default is 1. 

- iincr Iner is the increment value used to number logical page 
lines. Default is 1. 

- uep Sep is the character(s) used in separating the line number 
a.nd the corresponding text line. Default oep is a tab. 

- wtDitl.tA Witl.tl& is the number of characters to be used for the line 
number. Default '!Ditl.t/& is 6. 

- n/ ormrAt Forma.t is the line numbering format. Recognized values 
are: In, left justified, leading zeroes supressed; m, right 
justified, leading zeroes supressed; n, right justified, lead
ing zeroes kept. Default fovma.t ism (right justified). 

- lnum 

See Also 

pr{ C) 

Num is the number of blank lines to be considered as 
one. For example, - 12 results in only the second adja.
cent blank being numbered (if the appropriate - ha., 
- ba, and/or - fa. option is set). Default is 1. 
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Name 

nohup - Runs a command immune to hangups and quits. 

Syntax 

nohup command I arguments J 

Description 

No/&v.p executes eommanti with hangups and quits ignored. It output 
is not redirected by the user, it will be sent to nohup.out. It 
nohup.out is not writable in the current directory, output is 
redirected to $HOME/nohup.out. 

See Also 

nice( C), sign a.I( S) 
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Name 

od - Displ:i.ys riles in octal rormat. 

Syntax 

od [- bc:doxJ [file I [ [ + Jorrset( • J[ b) I 

Description 

OJ. displays file in one or more rormats as selected by the first argu
ment. Ir the rirst argument is missing, - 0 is default. The meanings 
or the rormat options are: 

- b Interprets bytes in octal. 

- c Interprets bytes in ASCII. Certain nongraphic characters 
appear as c escapes: null-\0, backspace-\b, form reed=\r, 
newline-\n, return-\r, tab-\t; others appear as 3-digit octal 
numbers. 

- d Interprets words in decimal. 

- o Interprets words in octal. 

- x Interprets words in hex. 

The file argument specifies which file is to be displayed. Ir no file 
argument is specified, the standard input is used. 

The offset argument specifies the offset in the file where displaying is 
to start. This argument is normally interpreted as octal bytes. Ir . is 
appended, the offset is interpreted in decimal. Ir b is appended, the 
offset is interpreted in blocks. Ir the file argument is omitted, the 
offset argument must be preceded by+. 

The display continues until end-or-file. 

See Also 

hd( C) I adb( CP) 
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Name 

pack, peat, unpack - Compresses :i.nd expands files. 

Syntax 

pack ( - J name ... 

peat name ... 

unpack name ... 

Description 

Pack attempts to store the specified files in a compressed rorm. 
Wherever possible ( a.nd useful), each input file name is replaced by a 
packed file name.z with the same access modes, access and modified 
dates, a.nd owner as those of name. It pack is successful, name will 
be removed. Packed files can be restored to their original form 
using unpack or peat. 

Pack uses Huffman (minimum redundancy) codes on a byte-by-byte 
basis. IC the - argument is used, an internal ftag is set that causes 
the number or times each byte is used, its relative frequency, and 
the code for the byte to be printed on the standard output. Addi
tional occurrences or - in place or name will cause the internal ftag 
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 decod
ing tree forms the first part of each .z file, it is usually not 
worthwhile to pack files smaller than three blocks, unless the charac
ter frequency distribution is very skewed, which may occur with 
print.er 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 uni
form distribution of charact.ers, show little compression, the packed 
versions being about 90% or the original size. 

Pack returns a value that is the number of files that it tailed to 
compress. 

No packing will occur ir: 

The file appears to be already packed 

The filename has more than 12 characters 

The file has links 
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The file is & directory 

The file cannot be opened 

No disk storage blocks will be S&ved by p&cking 

A file c&lled 114me.z a.lrndy exists 

The .z file cmnot be cre&ted 

An I/O error occurred during processing 

PACK(C) 

The lut segment of the filen&me must cont&in no more th&n 12 
ch&ractus to &llow spa.ce ror the appended .z extension. Directories 
cannot be compressed. 

Pc4t does for pa.cked files what c4t( C) does for ordinary files. The 
specified files &re unpa.cked md written to the st&ndud output.. Thus 
to view a pa.cked file named n4me.z use: 

peat name.z 

or just: 

peat name 

To make &n unpacked copy, say nnn, or a pa.eked file named n4me.z 
(without destroying n4me .z) use the command: 

peat name >nnn 

Pc4t returns the number of files it was unable to unpa.ck. Failure 
may occur it: 

The filename (exclusive or the .z) has more than 12 characters 

The file cannot be opened 

The file does not appnr to be the output or p4clt: 

Unp4clt: expmds files created by p4clt:. For each file 114me specified 
in the commmd, & se3J'eh is ma.de ror a file ea.lied n4me.z (or just 
n4me, if 114me ends in .z). If this file appears to be a pa.cked file, it 
is repla.ced by its expanded version. The new file hu the .z suffix 
stripped Crom its name, and has the same access modes, access and 

( 

( 

modification dates, and owner as those or the packed file. ( 

Unp4clt: returns a value that is the number or files it wu unable to 
unpa.ck. Failure may occur for the same reuons that it may in peat, 
u well as in a file where the "unpacked" name already exists, or ir 
the unpacked file cannot be created. 
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Name 

passwd - Changes login password. 

Syntax 

passwdname 

Description 

This command changes (or installs) a password associated 
with the login name. 

The program prompts for the old password (if any) and then 
for the new one (twice). The user must supply these. Pass
words can be of any reasonable length, but only the first eight 
characters of the password are significant. The minimum 
number of characters allowed in a new password is determined 
by the PASSLENGTII variable. Although the minimum can be 
3, a minimum of 5 characters is strongly recommended since 
passwords shorter than this are much easier to guess or dis
cover by trial and error. 

Only the owner of the name or the super-user may change a 
password; the owner must prove he knows the old password. 
Only the super-user can create a null password. 

The password file is not changed if the new password is the 
same as the old password, or if the password has not "aged" 
sufficiently; see passwd(M)). 

The minimum length of a legal password, and the mm1mum 
and maximum number of weeks used in password aging are 
specified in /etc/default/passwd by the variables 
PASSLENGTII, MINWEEKS and MAXWEEKS. If not explicitly 
set, the default values for these variables are: 

PASSLENGTII=S 
MINWEEKS=2 
MAXWEEKS=4 

MINWEEKS and MAXWEEKS values must be in the range 0 to 
63. If PASSLENGTII is not in the range 3 to 8, it is set to 5. 
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Files 

/etc/default/passwd 
/etc/passwd 

See Also 

PASSWD (C) 

login(M), pwadmin( C), crypt( S), default(M), passwd(M) 
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PR (C) PR (C) 

Name 

pr - Prints files on the sta.ndard output. 

) Syntax 

) 

) 

pr I options J I files J 

Description 

Pr prints the named files on the standard output. If file is - , or it 
no files are specified, the standard input is assumed. By default, the 
listing is separated into pages, each headed by the page number, dat.e 
and time, and the name or the file. 

By default, columns are or 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. 

Ir the sta.ndard output is associated with a terminal, error messages 
are withheld until pr has completed printing. 

Options may appear singly or be combined in any order. Their 
meanings are: 

+k Begins printing with page k (default is 1). 

- k Produces k-column output (default is 1). The options - e 
and - i are assumed for multicolumn output. 

- a Prints multicolumn output a.cross the page. 

- m Merges and prints a.II files simultaneously, one per column 
(overrides the - k, and - a. options). 

- d Double-spaces the output.. 

- eek Expands input tabs to character positions k + 1, 2ak + 1, 
3*k+ 1, etc. Ir k is 0 or is omitted, default tab settings at 
every 8th position are assumed. Tab characters in the input 
are expanded into the appropriate number or spaces. If c 
(any nondigit character) is given, it is treated as the input 
ta.b character (default ror e is the tab character). 

- ick In output, replaces whitespace wherever possible by inserting 
ta.bs to character positions k+ I, 2"'k+ 1, 3*k+ 1, etc. If k is 
0 or is omitted, defa.ult tab settings at every 8th position are 
assumed. If c (any nondigit character) is given, it is treat.ed 
as the output tab character (default for c is the tab charac· 
t.er). 
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- nc:k Provides It-digit line numbering (default for It is 5). The 
number occupies the first It+ 1 character positions or each 
column or normal output or each line or - m output. Ir c 
(any non digit character) is given, it is appended to the line 
number to separate it from whatever follows (default (or c is 
a tab). 

- wit Sets the width or a. line to It character positions (default is 72 
for equal-width multicolumn output, no limit otherwise). 

- alt Offsets ea.ch line by It character positions (default is 0). The 
number or character positions per line is the sum or the 
width and offset. 

- lit Seta the length or a page to It lines (default is 66). 

- h Uses the next argument as the header to be printed instead 
or the filename. 

- p Pa.uses before beginning each page if the output is directed 
to a terminal (pr will ring the bell at the terminal and wait 
ror a carriage return). 

- r 

-r 

Uses form feed character for new pages (de fa.ult is to use a 
sequence of linefeeds). Pa.uses before beginning the first 
page if the standard output is associated with a terminal. 

Prints no diagnostic reports on failure to open files. 

- t Prints neither the 5-Ilne identifying header nor the 5-line 
trailer ~ormally supplied ror each page. Quits printing aJ'ter 
the last line or each file without spacing to the end or the 
page. 

- SC: Separates columns by the single character C instead or by the 
appropriate number or spaces (default for c is a tab). 

Examples 

The following prints file! and file!! as a double-spaced, three-column 
listing headed by "file list": 

pr - 3dh "file list" file 1 file2 

( 

( 

The following writes fllel on file2, expanding ta.bs to columns 10, ({ 
lQ,28,37, ... : \ 

pr - eQ - t <filel >file2 
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PR (C) 

See Also 

ca~C) 

PR (C) 
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Name 

ps - Reports process status. 

) Syntax 

) 

) 

ps [ options ] 

Description 

Ps prints certain information about active processes. Without 
options, information is printed about processes associated with 
the current terminal. Otherwise, the information that is 
displayed is controlled by the following options: 

- e Prints information about all processes. 

- d Prints information about all processes, except 
process group leaders. 

-a Prints information about all processes, except 
process group leaders and processes not associ
ated with a terminal. 

- f Generates a full listing. (Normally, a short list
ing containing only process ID, terminal ("tty") 
identifier, cumulative execution time, and the 
command name is printed.) See below for 
meaning of columns in a full listing. 

- I Generates a long listing. See below. 

- c core/ile Uses the file corefi/e in place of /dev/mem. 

- s swapdev Uses the file swapdev in place of /dev/swap. 
This is useful when examining a corefi/e. 

- n namelist The argument is taken as the name of an alter
nate namelist (/xenix is the default). 

- t tlist Restricts listing to data about the processes asso
ciated with the terminals given in tlist, where tlist 
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can 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 double quotes and separated from one another 
by a comma and/or one or more spaces. ( 

- p plist 

- u ulist 

- g glist 

Restricts listing to data about processes whose 
process ID numbers are given in plist, where pliat 
is in the same format as dist. 

Restricts listing to data about processes whose 
user ID numbers or login names are given in 
ulist, where ulist is in the same format as tlist. In 
the listing, the numerical user ID is printed 
unless the - t option is used, in which case the 
login name is printed. 

Restricts listing to data about processes whose 
process groups are given in glist, where glist is a 
list of process group leaders and is in the same 
format as tlist. 

The column headings and the meaning of the columns in a ps 
listing are given below; the letters t and I indicate the option 
(full or long) that causes the corresponding heading to appear; 
all means that the heading always appears. Note that these 
two options only determine what information is provided for a 
process; they do not determine which processes will be listed. 

F ( l) 

s ( 1) 

A status word consisting of flags associated 
with the process. Ea.ch flag is associated 
with a bit in the status word. These flags are 
added to form a single octal number. Pro
cess flag .bits and their meanings are: 

01 in core; 
02 system process; 
04 locked in core (e.g., for physical 

1/0); 
10 being swapped; 
20 being traced by another process. 

The state of the process: 
0 non-existent; 
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PS(C) 

UID (f,l) 

PID (all) 

PPID (f,l) 
c ( f,l) 
STIME (f) 
PRI (I) 

NI (1) 
ADDR (1) 

sz (1) 

WCHAN (1) 

TIY (all) 
TIME (all) 

PS(C) 

S sleeping; 
W waiting; 
R running; 
I intermediate; 
Z terminated; 
T soopped. 

The user ID number of the process owner; 
the login name lS printed under the - r 
option. 
The process ID of the process; it is possible 
oo kill a process if you know this datum. 
The process ID of the parent process. 
Processor utilization for scheduling. 
Starting time of the process. 
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, but not including the size of text 
shared with other processes. Since this size 
includes the current size of the stack,- it will 
vary as the stack size varies. 
The event for which the process is waiting 
or sleeping; if blank, the process is running. 
The controlling terminal for the process. 
The cumulative execution time for the pro-
cess. 

CMD (all) The command name; the full command 
name and its arguments are printed under 
the - r 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 optjon, ps tries oo determine the command 
name and arguments given when the process was created by 
examining memory or the swap area. Failing this, the com
mand name, as it would appear without the - r option, is 
printed in square brackets. 
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Files 

/xenix system namelist 
/dev/mem memory 
/dev searched to find swap device and terminal (. 
("tty") names. 

See Also 

kill( C), nice( C) 

Not.es 

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. 
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Name 

pstat - Reports system information. 

) Syntax 

) 

) 

pstat [ - aixptf] [ - u ubase ] [ - c corefile ] 
[ - n namelist ] [ file ] 

Description 

Pstat interprets the contents of certain system tables. Pstat 
searches for these tables in /dev/mem and /devjkmem. With 
the file given, the tables are sought in the specified /il.e rather 
than /dev/mem. Similarly, the - c option allows one t.o 
specify a corefil.e rather than /devjkm.em for the search. The 
required namelist is taken from /xenix. Options are: 

- a Under - p, describe all process slots· rather than just 
active ones. 

- i Print the inode table with these headings: 
LOC The core location of this table entry. 
FLAGS Miscellaneous state variables encoded thus: 

L Locked 
U Update time fiiesystem(F) must be 

corrected 
A Access time must be corrected 
M File system is mounted here 
W Wanted by another process (L flag is 

on) 
T Contains a text file 
C Changed time must be corrected 

CNT Number of open file table entries for this 
inode. 

DEV 

INO 
MODE 
NLK 
UID 

Major and minor device number of file sys
tem in which this inode resides. 
I-number within the device. 
Mode bits, see chmod( S). 
Number of links t.o this inode. 
User ID of owner. 
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-x 

PSTAT(C) 

SIZ/DEV 
Number of bytes in an ordinary file, or 
major and minor device of special file. 

Prints the text table with these headings: 
LOO The core location of this table entry. 
FLAGS Miscellaneous state variables encoded thus: 

T ptrace(S) in effect 
W Text not yet written on swap device 
L Loading in progress 
K Locked 
w Wanted (L flag is on) 

DAD DR 

CAD DR 

SIZE 

IPTR 
ONT 

CONT 

Disk address in swap, measured m multi
ples of B5IZE bytes. 

Core address, measured in units of memory 
management resolution. 
Size of text segment, measured in units of 
memory management resolution. 
Core location of corresponding inode. 
Number of processes using this text seg
ment. 
Number of processes in core using this text 
segment. 

- p Prints process table for active processes with these 
headings: 
LOO The core location of this table entry. 
S Run state encoded thus: 

0 No process 
1 Waiting for some event 
3 Runnable 
4 Being created 
5 Being terminated 
6 Stopped under trace 

F Miscellaneous state variables, ORed 
together: 
01 Loaded 
02 The scheduler process 
04 Locked 
010 

Swapped out 
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) 

) 

-t 

) 

020 
Traced 

040 
Used in tracing 

0100 
Locked in by lock( S). 

PSTAT(C) 

PRI Scheduling priority, see nice( S). 
SIGNAL 

UID 
TIM 

CPU 

Signals received (signals 1-16 coded in bits 
0-15), 
Real user ID. 
Time resident in seconds; times over 127 
coded as 127. 
Weighted integral of CPU time, for 
scheduler. 

NI Nice level, see nice( S). 
PGRP Process number of root of process group 

PID 
.PPID 
ADDR 

SIZE 

(the opener of the controlling terminal). 
The process ID number. 
The process ID of parent process . 
If in core, the physical address of the "u
area" of the process measured in units of 
memory management resolution. If 
swapped out, the position in the swap area 
measured in multiples of BSIZE bytes. 
Size of process image, measured in units of 
memory management resolution. 

WCHAN 
Wait channel number of a waiting process. 

LINK Link pointer in list of runnable processes. 
TEXTP If text is pure, pointer to location of text 

table entry. 
CLKT Countdown for alarm( S) measured in 

seconds. 

Print table for terminals with these headings: 
RAW Number of characters in raw input queue. 
CAN Number of characters in canonicalized 

input queue. 
OUT Number of characters in output queue. 
!MODE Corresponds to c_iflag field in termio struc

ture, see tty(M). 
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OM ODE 

CM ODE 

PSTAT(C) 

Corresponds to c_oflag field m termio 
structure, see tty(M). 

Corresponds to c_cflag field in termio struc- (. 
ture, see tty(M). · 

- u ubase 

LMODE 

ADDR 
DEL 

COL 
STATE 

PGRP 

Corresponds to c_lflag field in termio struc
ture, see tty(M). 
Physical device address. 
Number of delimiters (newlines) in canoni
calized input queue. 
Calculated column position of terminal. 
Miscellaneous state variables encoded thus: 
W waiting for open to complete 
0 open 
S has special (output) start routine 
C earner is on 
B busy doing output 
A process is awaiting output 
X open for exclusive use 
H hangup on close 
Process group for which this is controlling 
terminal. 

Printinformation about a user process. Ubase is the 
hexadecimal location of the process in main 
memory. The address may be obtained by using the 
long listing ( - l option) of the p8(_ C) command. 

- c corefile 
Use the file corefile in place of /devjkmem. 

- n namelist 

-t 

Use the file namelist as an alternate namelist in place 
of /xenix. 

Print the open file table with these headings: 
LOC The core location of this table entry. 
FLG Miscellaneous state variables encoded thus: 

R Open for reading 
W Open for writing 
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Files 

/xenix 

P Pipe 
CNT Number of processes that know this open 

file. 
INO The location of the inode table entry for 

this file. 
OFFS The file offset, see laeek( S). 

Name list 

/dev/mem Default source of tables 

See Also 

ps(C), stat(S), filesystem(F) 
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PWADMIN(C) PWADMIN(C) 

Name 

pwadmin - Performs password aging administration. 

Syntax 

pwadmin [ - min weeks - max weeks ] options 

Description 

Pwadmin is used to examine and modify the password aging 
information in the password file. The options one can specify 
are as follows: 

- d user 
Displays the password aging information. 

- f user 
Forces the user to change his password at the next 
login. 

- c user 
Prevents the user from changing his password. 

- a user 
Enables password aging for the given user. This 
option sets the minimum number of weeks that the 
user must wait before changing his password and the 
maximum number of weeks that a user can keep his 
current password to the values defined by the 
MINWEEKS and MAXWEEKS variables in the 
/etc/default/passwd file. If the file is not found or 
the defined values are not in the range 0 to 63, the 
default values 2 and 4 are used. 

- n user 
Disables the password aging feature. 

- min weeks 
Enables password aging and sets the mm1mum 
number of weeks before the user can change his pass
word to weeks. (This prevents him from changing his 
password back to the old one) . 

- max weeks 
Enables password aging and sets the number of weeks 
that the user can keep his current password to weeks. 
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Files 

/etc/passwd 

See Also 

passwd( C), passwd(M) 

Not.es 

PWADMIN(C) 

The user must not attempt to force a new password by setting 
both the - min and - max values to zero. To force a pass
word, use the - f option. 

The user must not attempt to prevent further password 
changes by setting the - min value greater than the - max 
value. To prevent changes, use the - c option. 

Page 2 

( 

( 



PWCHECK(C) PWCHECK(C) 

Name 

pwcheck - Checks password file. 

) Syntax 

) 

) 

pwcheck I file J 

Description 

Pwcluek scans the password file and checks ror any inconsistencies. 
The checks include validation or the number or fields, login name, 
user ID, group ID, a.nd whet.her the login directory and optional pro
gram name exist. The default password file is /etl:/pa:sswd 

Files 

/et.c/passwd 

See Also 

grpcheck(C), group(M), passwd(M) 
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PWD (C) 

Name 

pwd - Prints working direct.ory n:ime. 

Syntax 

pwd 

Description 

PWD (C) 

Pwi. prints the pathname ot the working (current) directory. 

See Also 

cd(C) 

Diagnostics 

"Cannot open .. " and "Rea.d error in .. " indicate possible file sys· 
tem trouble. In such cases, see the XeniZ Operation• Guide ror intor· 
mat.ion on fixing the file system. 
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Name 

quot - Summarizes file syst.em ownership. 

Syntax 

quot ( option ) ... ( filesystem J 

Description 

Quot print.a the number of blocks in the named file11Jllt.em currently 
owned by ea.eh user. If no filesy1JUm is named, the file systems given 
in /etc/mntta.b a.re examined. 

The following options a.re available: 

- n Ca.uses the following pipeline to produce ai. list of ai.11 files !i.lld 
their owners: 

ncheck tile system I sort + On I quot - n file system 

- e Prints three columns giving file size in blocks, number of files of 
that. size, and cumulative total of blocks in that. size or smaller 
file. Data for files of size greater than 499 blocks are included 
in the figures for files of exactly size 499. 

- f Print.a count of num her of files u well as space owned by each 
user. 

Files 

/etc/passwd 

/etc/mntbb 

See Also 

du( C), ls( C) 

Not.es 

Gets user names 

Contains list of mounted file systems 

Holes in files a.re counted as if they actually occupied space. 

See a.Isa Notes under mount( C). 
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Name 

random - Generates a random number. 

Syntax 

random I- sJ I scale I 

Description 

Random generates a random number on the standard output.. and 
returns the number as its exit value. By default this number is 
either 0 or 1, i.e., at:ale is 1 by default.. Ir acale is given a value 
between 1 and 255, then the range or the random value is from 0 t.o 
acale. Ir acale is greater than 255 an error message is printed. 

With the - s "silent" option is given, then the random number is 
returned as an exit value but is not printed on the standard output.. 
It an error occurs, random returns an exit value of zero. 

See Also 

rand( S) 

Notes 

This command does not perform any floating point computations. 

Random uses the time of day as a seed. 
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Name 

rep - Copies files a.cross XENIX systems. 

Syntax 

rep I options) (srcma.chine:)srcfile (destmachine:)destfile 

Description 

Rep copies files between systems in a. Micnet network. The com
mand copies the rrma.chine:1rcfile to tie1tma.ch.ine:tie8tfile, where 
1n:ma.ch.ine: and tie1tma.ch.ine: are optional names or systems in the 
network, and 1n:file and denfile a.re pathnames or files. Ir a machine 
name is not given, the name of the current system is assumed. Ir -
is given in place of 1n:file, n:p uses the standard input as the source. 
Directories named on the destination ma.chine must be publicly writ
able, and directories and files named on a remote source machine 
must be publicly readable. 

The available options are: 

-m 
Mails and reports completion or the command, whether there is 
an error or not. 

- u{ ma.ch.ine:J uaer 
Any mail goes to the named u1er on ma.chine. The default 
ma.chine is the machine on which n:p is invoked. 

Rep is useful for transferring small numbers or files across the net
work. The network consists of daemons that periodically a.waken 
and send files from one system to another. The network must be be 
installed using netutrl (CJ before n:p can be used. Also, to enable 
transfer or files from a. remote system, the line 

rcp-/usr /bin /rep 

must be added to the default file fotc/tiefa.ultfmicnet on the systems in 
the network. 

Example 

rep - m machine l:/etc/mnttab /tmp/vtape 

See Also 

netutil(C), remote( CJ, mail(C), micnet(M) 
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Diagnostics 

If an error occurs mail is sent t.o the user. 

Not.es 

Full pathnames must be specified ror remote files. 

Rep handles binary data files transparently, no extra options or pro
tocols are needed t.o handle them. Wildcards are not expanded on 
the remote machine. 
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Name 

red - Invokes a restricted version or ed( C). 

) Syntax 

) 

) 

red [ me I 

Description 

Red is a restricted version or ed( C). It will only allow editing 
or riles in the current directory. It prohibits executing ah( C) 
commands via the ! command. Red displays an error message 
on any attempt to bypass these restrictions. 

In general, red does not allow commands like 

!date 

or 

!sh 

Furthermore, red will not allow pathnames in its command 
line. For example, the command 

red /etc/passwd 

when the current directory is not /et1;: causes an error. 

See Also 

ed( C), rsh( C) . 
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Name 

remote - Executes commands on a. remote XENIX system. 

) Syntax 

) 

) 

remote [ - J [ - r file J [ - m J [ - u userJ ma.chine command [ 
arguments J 

Description 

Remote is a. limit.ed networking ta.cility that permits execution or 
XENIX commands a.cross seri:i.l lines. Commands on any connected 
113tem ma.y be executed rrom the host system using remote. A com
mand line consisting or command a.nd any blank-separated argumenta 
is executed on the remote machine:. A machine's name is located in 
the file /eU!/systemid Note that wild cards a.re not expanded on the 
remote ma.chine, so they should not be specified in 11rgumenta. The 
optiona.1 - m switch ca.uses mail to be sent to the user telling 
whether the command is successful. 

The available options follow: 

- r file 

-m 

-u 

A dash signifies that standard input is used as the stan
dard input for command on the remote machine:. Stan
dard input comes rrom the loca.1 host and not from the 
remote ma.chine. 

Use the specified file as the standard input ror command 
on the remote machine:. The file exists on the local host 
and not on the remote ma.chine. 

Mails the user to report completion or the command. By 
deta.ult, mail reports only errors. 

Any report mail goes to the na.med user rather than to 
the executor of the command. The user name ma.y have 
a prepending machine: name to signify a. user on some 
remote system. 

A network of systems must first be set up and the proper daemons 
initialized using netutil (CJ before remote can be successfully used. 

Example 

The following command executes an ls command on the remote 
direct.ory /tmp: 

remote - m machinel lsd - I /tmp 
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See Also 

rcp(C), mail(C), netutil(C) 

Notes 

The md comm:ind uses the equivalent of remote to send mail 
between ma.chines. 

Note 

/usr/lib/ma.il/ma.il.mn is linked to /usr/bin/remote. 

Pa.ge 2 

( 

( 



RESTORE(C) RESTORE( C) 

Name 

restore, rest.or - Invokes incremental file system restorer. 

) Syntax 

) 

) 

reatore key [ argumenta ] 

reator key [ argumenta ] 

Description 

Reatore is used to read archive media backed up with the 
backup(C) command. The key specifies what is to be done. 
Key is one of the characters rR.xt, optionally combined with f. 
Reator is an alternate spelling for the same command. 

f Uses the first argument as the name of the archive 
(backup device /dev /*) instead of the default. 

r,R 

x 

The archive is read and loaded into the file system 
specified in argument. This should not be done lightly 
(see below). If the key is R, restore asks which archive of 
a multivolume set to start on. This allows restore to be 
interrupted and then restarted (an Jack must be done 
before the restart). 

Each file on the archive named by an argument is 
extracted. The filename has all "mount" prefixes 
removed; for example, if /usr is a mounted file system, 
/usrfmn/Ipr is named /bin/Ipr on the archive. The 
extracted file is placed in a file with a numeric name sup
plied by restore (actually the inode number). In order to 
keep the amount of archive read to a minimum, the fol
lowing procedure is recommended: 

1. Mount volume 1 of the set of backup archives. 

2. Type the restore command with the appropriate key 
and argumenta. 
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3. Restore will check dumpdfr, then announce whether or 
not it found the files, give the numeric name that it 
will assign to the file, and in the case of a tape, rewind 
to the start of the archive. 

4. It then asks you to "mount the desired tape volume". 
Type the number of the volume you choose. On a 
multivolume backup the recommended procedure is 
to mount the last through the first volumes, in that 
order. Restore checks to see if any of the requested 
files are on the mounted archive (or a later 
archive- thus the reverse order). If the requested files 
are not there, restore doesn't read through the tape. If 
you are working with a single-volume backup or if the 
number of files being restored is large, respond to the 
query with 1 and restore will read the archives in 
sequential. order. 

t Prints the date the archive was written and the date the 
file system was backed up. 

The r option should only be used to restore a complete (. 
backup archive onto a clear file system, or to restore an incre-
mental backup archive onto a file system so created. Thus: 

/etc/mkfs /dev jhdl 10000 
restore r /dev /hdl 

is a typical sequence to restore a complete backup. Another 
restore can be done to get an incremental backup in on top of 
this. 

A backup followed by a mkfs and a restore is used to change 
the size of a file system. 

Files 

rst* Temporary files 

/etc/ default/backup Name of default archive device 

The default archive unit varies with installation. 
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Notes 

It is not possible to successfully restore an entire active root 
file system. 

Diagnostics 

There are various diagnostics involved with reading the 
archive and writing the disk. There are also diagnostics it: the 
i-list or the free list of the file system is not large enough to 
hold the dump. 

If the dump extends over more than one disk or tape, it may 
ask you to change disks or tapes. Reply with a newline when 
the next unit has been mounted. 

See Also 

backup( C), dumpdir( C), fsck( C), mkfs( C) 
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Name 

rm, rmdir - Removes files or directories. 

) Syntax 

) 

) 

rm [ - fri ] file ... 

rmdir dir ... 

Description 

Rm removes the entries for one or more files from a direc
tory. IC an entry was the last link to the file, the file is des
troyed. Removal of a file requires write permission in its 
directory, but neither read nor write permission on the file 
itself. 

Ir a file has no write permission and the standard input is a 
terminal, its permissions al'e printed and a line is read from 
the standard input. IC that line begins with y the file is 
deleted, otherwise the file remains. No questions al'e asked 
when the - f option is given or if the standard input is not a 
terminal. 

Ir a designated file is a directory, an error comment is printed 
unless the optional al'gument - r has been used. In that case, 
rm recursively deletes the entire contents of the specified 
directory, and the directory itself. 

Ir the - i (interactive) option is in effect, rm asks whether to 
delete each file, and if the - r option is in effect, whether to 
examine each directory. 

Rmdir removes empty directories. 

See Also 

rmdir( C) 

Diagnostics 

Generally self-explanatory. It is forbidden to remove the file 
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•• to avoid the consequences of inadvertently doing something 
like: 

rm - r .* 

It is also forbidden to remove the root directory of a given file 
system. 

No more than 17 levels of subdirectories can be removed 
using the - r option. 
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Name 

rmdir - Removes directories. 

Syntax 

rmdir dir ... 

Description 

Rm removes the entries for one or more subdirectories from a direc· 
tory. A directory must be empty be(ore it can be removed. Rmdir 
enrorces a. standard a.nd 1a/e procedure ror removing a directory; the 
contents or the directory must be removed berore the directory itselr 
ca.n be deleted with rmdir. Note that the "rm -r dirJ' command is a. 
more dangerous alternative to rmdir. 

Rmdir removes entries ror the named directories, which must be 
empty. 

See Also 

rm(C) 

Notes 

Rmdir will refose to remove the root directory or a. mounted file sys
tem. 
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Name 

rm user - Removes a user from the system. 

) Syntax 

) 

) 

/etA!/rm.user 

Description 

Rmuaer removes users from the system. It begins by prompt
ing for a user name; after receiving a valid user name as a 
response, it then deletes the named user's entry in the pass
word file, and removes the user's mailbox file, the .profile file, 
and the entire home directory. It will also remove the users 
group entry in /etc/group if the user was the only remaining 
member of that group, and the group ID was greater than 50. 

Before removing a user ID from the system, make sure its 
mailbox is empty and that all files belonging t.o that user ID 
have been saved or deleted as required. 

The rmuaer program will refuse t.o remove a user ID or any of 
its files if one or more of the following checks fails: 

The user name given is one of the "system" user names 
such as root, sys, sysinfo, cron, or uucp. All user IDs less 
than 200 are considered reserved for system use, and can
not be removed using rmuaer. Likewise all group IDs less 
than 50 are not removable using rmuser. 

The user's mailbox exists and is not empty. 

The user's home directory contains files other than 
.profile. 

Rmuser can only be executed by the super-user. 
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Files 

/etc/passwd 

/usr/spool/mail/usemame 

$HOME 

See Also 

mkuser( C), backup( C) 

RMUSER (C) 
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( 
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Name 

rsh - Invokes a. restricted shell (command interpreter). 

Syntax 

rsh [ flags J [ name [ argl ... J J 

Description 

Ruh is a. restricted version of the standard command interpreter 
Bh( C). It is used to set up login names and execution environments 
whose capabilities a.re more controlled than those or the standard 
shell. The actions of Nlh are identical to those or eh., except tha.t 
changing direcoory with cd, setting the value of SPA TH, using com
mand names containing slashes, a.nd redirecting output using > a.nd 
> > are all disallowed. 

When invoked with the name - rsh, rsh. reads the user's .profile 
(from $HOME/.proflle). It acts as the standard sA while doing this, 
except tha.t an interrupt ca.uses an immediate exit, instead ot ca.using 
a. return to command level. The restrictions a.hove a.re enforced alter 
.profile is interpreted. 

When a command to be executed is found to be a shell procedure, 
f'IJh. invokes ah to execute it. Thus, it is possible oo provide oo the 
end user shell procedures that have access to the full power of the 
standard shell, while restricting him to a limited menu of commands; 
this scheme assumes that the end user does not have write a.nd exe
cute permissions in the same directory. 

The net effect of these rules is that the writer of the .profile has 
complete control over user actions, by performing guaranteed setup 
actions, then leaving the user in a.n appropriate directory (probably 
not the login directory). 

Rah is actually just a link to sh and any ftago arguments a.re the same 
as for Bh( C). 

The system administrator often set.5 up a directory of commands that 
can be safely invoked by nh. 

See Also 

sh( C), profile( M) 
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Name 

sddate - Prints and sets b:i.ckup dates. 

Syntax 

sddate I name lev date J 

Description 

Ir no argument is given, the contents of the backup date file 
"/etc/ddate" are printed. The backup date file is maintained by 
Jump(C) and contains the date of the most recent backup for each 
backup level for each filesystem. 

IC arguments are given, an entry is replaced or made in 
"/etc/ddate". name is the laat component or the device pathname. 
ln is the backup level number (Crom 0 to 9), and date is a time in 
the Corm taken by date( C): 

mmddhhmmlyyJ 

Where the first mm is a two-digit month in the range 01-12, JJ is a 
tWo-digit day or the month, h.h is a two-digit milita.ry hour from 00-
23, and the final mm is a two-digit minute Crom 00-59. An optional 
two-digit year, yg, is presumed to be an offset Crom the year 1900, 
i.e., 19yg. 

Some sites may wish to back up file systems by copying them verba
tim to backup media. SJJate could be used to make a "level O" 
entry in "/etc/ddate", which would then allow incremental backups. 

For example: 

sddate rhdO 5 10081520 

makes an "/etc/ddate" entry showing a level 5 backup or 
"/dev/rhdO" on October 8, at 3:20 PM. 

Files 

/etc/ddate 
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See Also 

dump(C), da.te(C) 

Diagnoatics 

bad con11en1ion If the date set is synta.ctica.lly incorrect. 

(: 

( 

( 
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Name 

sdiff - Compares files side-by-side. 

) Syntax 

) 

) 

sdift' ( options ... J file 1 file2 

Description 

SJ.if! uses the output of J.ifff. CJ to produce a. side-by-side listing of 
two files indicating those lines that are different. Ea.ch 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 /ilel, a > in the 
gutter if the line only exists in file2, and a I for lines that a.re 
different., 

For example: 

x 
a 
b 
c 
d 

< 
< 

> 

y 
a. 

d 
c 

The following options exist: 

- w n 

- 1 

- s 

Uses the next argument, n, as the width or the output 
line. The default line length is 130 characters. 

Only prints the left side of any lines tha.t a.re identical. 

Does not print identical lines. 

- o output Uses the next argument, output, as the name or a. third 
file tha.t is created as a user-controlled merging of filel 
and jile2. Identical lines or file1 and file2 are copied to 
output. Sets of differences, as produced by J.ifff. C), are 
printed; where a set of differences share a common 
gutter character. After printing ea.ch set of differences, 
ii.if! prompts the user with a% and wa.its for one or the 
following user-typed commands: 

Appends the left column to the output file 

r Appends the right column to the output file 

s Tums on silent mode; does not print ident
ical lines 

Page 1 



SDIFF(C) SDIFF(C) 

See Also 

v Tums off silent mode 

e I Calls the editor with the lert column 

e r Calls the editor with the right column 

e b 
Calls the editor with the conca.t.ena.tion of 
left a.nd right 

e Calls the editor with a. zero length file 

q Exits from the progra.m 

On exit Crom the editor, the resulting file is conca.t.ena.t.ed 
on the end or the output file. 

difJ( C), ed( C) 
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Name 

sed - Invokes the stream editor. 

) Syntax 

) 

) 

sed I - n I I - e script I I - r stile J I files J 

Description 

Sed copies the named file• (standard input default) to the standard 
output, edited according to a script or commands. The - r option 
causes the script to be taken rrom file sfile; these options accumu
late. Ir there is just one - e option and no - r options, the flag - e 
may be omitted. The - n option suppresses the default output. A 
script consists or editing commands, one per line, or the following 
ronn: 

[ address [ , address J ] (unction I arguments ] 

In nonnal operation, sed cyclically copies a line or input into a pat
tern space (unless there is something lert after a D command), 
applies in sequence all commands whose addre11e1 select that pattern 
space, and at the end or the script copies the pattern space to the 
standard output (except under - n) and deletes the pattern space. 

Some or the commands use a /&old space to save all or part or the 
pattern apace ror subsequent retrieval. 

An addre11 is either a decimal num her that counts input lines cum u
latively across files, a $ that addresses the la.st line or input, or a con
text address, i.e., a /regular ezpreseion/ in the style or ed(C) 
modified as follows: 

In a context address, the construction \?regular ezprenion?, 
where ? is any character, is identical to /regular ezpresaion/. 
Note that in the context address \xabc\xdefx, the second x 
stands ror itselr, so that the regular expression is abcxder. 

The escape sequence \n matches a newline embedded in the pat
tern space. 

A period . matches any character except the terminal newline o( 
the pattern space. 

A command line with no addresses selects every pattern space. 

A command line with one address selects ea.ch pattern space that 
matches the address. 
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A command line with two addresses selects the inclusive range 
from the first pattern space that matches the first address 
through the next pattern space that matches the second. (If the 
second address is a number less than or equal to the line 
number first selected, only one line is selected.) Therea.rter the 
process is repeated, looking again ror the first address. ( 

Editing commands can be applied only to nonselected pattern spaces 
by use of the negation function I (below). 

In the following list of functions the m:uimum number or permissi
ble addresses for ea.ch function is indicated in parentheses. 

The te:rt argument consists of one or more lines, all but the la.st or 
which end with backslashes to hide the newlines. Backslashes in text 
are treated like backslashes in the replacement string or an s com
mand, and may be used to protect initia.l blanks and tabs against the 
stripping that is done on every script line. The f'fi/.e or Tlljile argu
ment must terminate the command line and must be preceded by 
exactly one blank. Ea.ch Tllfi,le is created berore processing begins. 
There can be a.t most 10 distinct T11jil.e arguments. 

( 1) a\ 
tezt Appends tezt, placing it on the output before reading the 

next input line. 

(2) b label Branches to the : command bearing the label. If label is 
empty, branches to the end or the script. 

(2) c\ 
tezt 

(2) d 

(2) D 

(2) g 

(2) G 

(2) h 

(2) H 

Changes text by deleting the pattern space and then 
appending tezt. With 0 or I address or at the end of a 2-
address range, places tezt on the output and starts the 
next cycle. 

Deletes the pa.ttern space and starts the next cycle. 

Deletes the initia.l segment or the pa.ttern space through 
the first newline and sta.rts the next cycle. 

Repla.ces the contents of the pa.ttern spa.ce with the con
tents of the hold spa.ce. 

Appends the contents of the hold space to the pa.ttern 
spa.ce. 

Repla.ces the contents of the hold space with the contents 
or the pa.ttern spa.ce. 

Appends the contents of the pa.ttern spa.ce to the hold 
space. 
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( 1) i\ 
tezt 

(2) I 

(2) n 

(2) N 

(2) p 

(2) p 

( 1) q 

SED ( C) 

Insert. Places tezt on the standard output.. 

Lists the pattern space on the standard output with non
printing characters spelled in two-digit ASCII and long 
lines folded. 

Copies the pattern space to the standard output.. Replaces 
the pattern space with the next line or input.. 

Appends the next line or input to the pattern space with 
an embedded newline. (The current line number 
changes.) 

Prints (copies) the pattern space on the standard output.. 

Prints (copies) the initial segment of the pattern space 
through the first newline to the standard output.. 

Quits m/. by branching to the end of the script.. No new 
cycle is started. 

(2) r rfile Reads the contents or rfile and places them on the output 
before reading the next input line. 

( 2) s/ regular ezpres1ion./repla.cement/fla.g1 
Substitutes the replacement string for instances of the reg
ular ezpre11ion in the pattern space. Any character may 
be used instead of /. For a. more detailed description see 
ed( C). .Ra.gs is zero or more of: 

g Globally substitutes for all nonoverla.pping instances 
of the regular ezprerlion rather than just the first one. 

p Prints the pattern space ir a. replacement was made. 

w wfile 
Writes the pattern space to wfile if a. replacement was 
made. 

(2) t /a.be/ Branches to the colon ( :) command bearing la.be/ if any 
substitutions have been ma.de since the most recent read
ing or an input line or execution of a. t command. Ir la.be/ 
is empty, t branches to the end or the script.. 

(2) w w/ile 
Writes the pattern space to wfile. 

(2) x Exchanges the contents of the pattern and hold spaces. 

( 2) y/ atringl / rtn'ng2 / 
Replaces all occurrences ot characters in rtringl with the 
corresponding characters in 1tring2. The lengths or 
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1tnngl and 1tnng2 must be equal. 

(2) ! function 
Applies the function. (or group; if function is {) only to 
lines not select:.ed by the address( es). 

(0): label This command does nothing; it bears a label for band t 
commands to branch to. 

(1) -

(2) { 

(0) 

See Also 

Places the current line number on the standard output as 
a line. 

Executes the following commands through a matching } 
only when the pattern space is selected. 

An empty command is ignored. 

awk( C), ed( C), grep( C) 
The XENIX Tezt Procening Guide 

Not.es 

This command is more fully documented in the XENIX Tezt Proce11· 
ing Guide. 
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Name 

set.color - set screen color 

) Syntax 

) 

set.color - [ nbrg] color [color] 

Description 

Set.color allows the user to set the screen color on the color 
monitor. Both foreground and background colors can be set 
independently in a range of 16 colors. Set.color can also set 
the reverse video and graphics character colors. Set.color with 
no arguments produces a usage message that displays all avail
able colors, then resets the screen to its previous state. 

The following strings specify the available colors. 
blue magenta brown black 
lt_blue magenta yellow gray 
cyan white lt_green red 
lt_cyan hi_white green lt_red 

The following flags are available. In the arguments below, 
"color" is taken from the above list. 

-n Set the screen to "normal" white characters on black 
background. 

color [color] 
Set the foreground to the first color. Sets background to 
second color if a second color choice is specified. 

-b color 
Set the background to the specified color. 

-r color color 
Set the foreground reverse video characters to the first 
color. Set reverse video characters' background to second 
color. 
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-g color color 
Set the foreground graphics characters to the first color. 
Set graphics characters' background to second color. 

Not.es 

Occasionally changing the screen color can help prolong the 
life of your monitor. 

See Also 

console(M) 
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Name 

setmnt - Establishes /etc/mnttab table. 

Syntax 

/etc/setmnt 

Description 

Setmnt creates the /etc/mntta.b table (see mntta.b( F)), which is 
needed for both the mount( C) and umount( C) comm a.nds. Setmnt 
rea.ds the standard input a.nd creates a. mntta.b entry for ea.ch line. 
Input lines have the format: 

filesys node 

where file@ys is the name o! the file system's opeeial file (e.g., 
"hdO") and node is the root name of that file system. Thus fileeye 
a.nd node become the first two strings in the mntta.b(F) entry. 

files 

/etc/mnttab 

See Also 

mnttab(F) 

Notes 

Ir filesys or node a.re longer than 128 characters errors can occur. 

Setmnt silently enforces a.n upper limit on the maximum number of 
mnttab entries. 

Setmnt is norm ally invoked by /etc/re when the system boots up. 
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Name 

settime - Changes the access and modification dates ot files. 

Syntax 

settime mmddhhmm ! yy) I - r fname ) name ... 

Description 

Sets the access and modification dates tor one or more tiles. The 
dates are set to the specified date, or to the access and modification 
dates ot the file specified via - r. Exactly one ot these methods 
must be used to specify the new date(s). The first mm is the month 
number; dd is the day number in the month; h.h. is the hour number 
(24 hour system); the second mm is the minute number; w is the 
last two digits of the year and is optional. For example: 

settime 1008004583 ralph pete 

sets the access and modification dates of files ra.lpli and peu to Oct 8, 
12:45 AM, 1983. Another example: 

settime - r ralph john 

This sets the access and modification dates of the file john to those 
or the file ralpli. 

Not.es 

Use of tou<:li in place of 6ettime is encouraged. 
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Name 

sh - Invokes the shell command interpreter. 

) Syntax 

) 

) 

sh [ - ceiknrstuvx] [ args] 

Description 

The shell is the standard command programming language 
that executes commands read from a terminal or a file. See 
lntJocation below for the meaning of argument.s to the shell. 

Commands 

A simple-command is a sequence of nonblank words separated 
by blanks (a blank is a tab or a space). The first word speci
fies the name of the command to be executed. Except as 
specified below, the remaining words are passed as argument.s 
to the invoked command. The command name is passed as 
argument 0 (see exec( S)). The tJalue of a simple-command is 
it.s exit status if it terminates normally, or (octal) 1000+ status 
if it terminates abnormally, i.e., if the failure produces a core 
file. See signal(S) for a list of status values. 

A pipeline is a sequence of one or more commands separated 
by a vertical bar (I ) . (The caret ( A) also has the same 
effect.) The standard output of each command but the last is 
connected by a pipe(S) to the standard input of the next com
mand. Each command is run as a separate process; the shell 
wait.s for the last command to terminate. 

A list is a sequence of one or more pipelines separated by ;, 
&, &&, or I~ and optionally terminated by ; or &. Of these 
four symbols, ; and & have equal precedence, which is lower 
than that of && and I~ The symbols && and II also have equal 
precedence. A semicolon (;) causes sequential execution of 
the preceding pipeline; an ampersand ( &) causes asynchro
nous execution of the preceding pipeline (i.e., the shell does 
not wait for that pipeline to finish). The symbol && (II) 
causes the list following it to be executed only if the preceding 
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pipeline returns a zero (nonzero) exit status. An arbitrary 
number of newlines may appear in a list, instead of semi
colons, to delimit commands. 

A command is either a simple-command or one of the follow- ( 
ing commands. Unless otherwise stated, the value returned 
by a command is that of the last simple-command executed in 
the command: 

for name [ in word ... J do list done 
Ea.ch time a for command is executed, name is set to the 
next word taken from the in word list. If inword is omit
ted, then the for command executes the do list once for 
ea.ch positional parameter that is set (see Parameter Substi
tution below). Execution ends when there are no more 
words in the list. 

case word in [ pattern [ I pattern J ... ) list ;; J ... esac 
A case command executes the list associated with the first 
pattern that matches word. The form of the patterns is the 
same as that used for filename generation (see Filename 
Generation below). ( 

if list then list [ elit list then list J ... [ else list J ti 
The list following if is executed and, if it returns a zero 
exit status, the list following the first then is executed. 
Otherwise, the list following elif is executed and, if its 
value is zero, the list following the next then is executed. 
Failing that, the else list is executed. If no else list or 
then list is executed, then the if command returns a zero 
exit status. 

while list do list done 
A while command repeatedly executes the while list 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. 

(list) 
Executes list in a subshell. 
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{list;} 
list is simply executed. 

The following words are recognized only as the first word of a 
command and when not quoted: 

if then else elif fi case esac for while until do done { } 

Comments 

A word beginning with # causes that word and all the follow
ing characters up to a newline to be ignored. A # as the first 
character in a file causes the file to be excuted by the C-shell 
jbin/csh. 

Command Substitution 

The standard output from a command enclosed in a pair of 
grave accents ( '') may be used as part or all of a word; trail
ing newlines are removed. 

Parameter Substitution 

The character $ is used to introduce substitutable parameters. 
Positional parameters may be assigned values by set. Vari
ables may be set by writing: 

name=value [ name=value ] ... 

Pattern-matching is not performed on value. 

${parameter} 
A parameter is a sequence of letters, digits, or underscores 
(a name), a digit, or any of the characters *, @ , #, ? , - , 
$, and ! . The value, if any, of the parameter is substi
tuted. The braces are required only when parameter is fol
lowed by a letter, digit, or underscore that is not to be 
interpreted as part of its name. A name must begin with a 
letter or underscore. If parameter is a digit then it is a 
positional parameter. If parameter is * or @ , then all the 
positional parameters, starting with $1, are substituted 
(separated by spaces). Parameter $0 is set from argument 
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zero when the shell is invoked. 

${parameter:- word} 
If parameter is set and is nonnull then substitute its value; 
otherwise substitute word. 

${parameter: =word} 
If parameter is not set or is null, then set it to word; the 
value of the parameter is then substituted. Positional 
parameters may not be assigned to in this way. 

${parameter.! word} 
If parameter is set and is nonnull then substitute its value; 
otherwise, print word and exit from the shell. If word is 
omitted, then the message "parameter null or not set" is 
printed. 

${parameter:+ word} 
If parameter is set and is nonnull then 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 dis not set or is null: 

echo ${d:- 'pwd '} 

If the colon (:) is omitted from the above expressions, then 
the shell only checks whether parameter is set. 

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 
command 

! The decimal value returned by the last synchronously exe
cuted command 

$ The process number of this shell 

The process number of the last background command 
invoked 
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The following parameters are used by the shell: 

HOME 
The default argument (home directory) for the cd com
mand 

PA1H 
The search path for commands (see Execution below) 

MAIL 

PS! 

PS2 

IFS 

IC this variable is set to the name of a mail file, then the 
shell informs the user of the arrival of mail in the 
specified file 

Primary prompt string, by default "$ " 

Secondary prompt string, by default "> " 

Internal field separators, normally space, tab, and newline 

The shell gives default values to PA1H, PSI, PS2, and IFS, 
while HOME and MAIL are not set at all by the shell 
(although HOME is set by login(M)). 

Blank Interpretation 

After parameter and command substitution, the results of 
substitution are scanned for internal field separator characters 
(those found in IFS) and split into distinct arguments where 
such characters are found. Explicit null arguments ( "" or '') 
are retained. Implicit null arguments (those resulting Crom 
parameters that have no values) are removed. 

Filename Generation 

Following substitution, each command word is scanned for the 
characters *, ! , and [. IC one of these characters appears then 
the word is regarded as a pattern. The word is replaced with 
alphabetically sorted filenames that match the pattern. IC no 
filen~e is found that matches the pattern, then the word is 
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left unchanged. The character • at the start of a filename or 
immediately following a /, as well as the character / itself, 
must be matched explicitly. These characters and their match
ing patterns are: 

* Matches any string, including the null string. 

1 Matches any single character. 

[ ... ] 
Matches any one of the enclosed characters. A pair of 
characters separated by - matches any character lexically 
between the pair, inclusive. If the first character following 
the opening bracket ([) is an exclamation mark ( !) then 
any character not enclosed is matched. 

Quoting 

The following characters have a special meaning to the shell 
and cause termination of a word unless quoted: 

; & ( ) I ~ < > newline space tab 

A character may be quoted (i.e., made to stand for itself) by 
preceding it with a \. The pair \newline is ignored. All char
acters enclosed between a pair of single quotation marks ( ' '), 
except a single quotation mark, are quoted. Inside double 
quotation marks ( ""), parameter and command substitution 
occurs and \ quotes the 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 newline is 
typed and further input is needed to complete a command, 
then the secondary prompt (i.e., the value of PS2) is issued. 

Input/Output 

Before a command is executed, its input and output may be 
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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. They are not passed on to 
the invoked command; substitution occurs before word or digit 
is used: 

<ward 

>ward 

>>word 

Use file word as standard input (file descriptor 
0). 

Use file word as standard output (file descrip
tor 1). If the file does not exist then it is 
created; otherwise, it is truncated to zero 
length. 

Use file word as standard output. If the file 
exists then output is appended to it (by first 
seeking the end-of-file); otherwise, the file is 
created. 

<< [ - ]word The shell input is read up to a line that is the 
same as word, or to an end-of-file. The result
ing document becomes the standard input. If 
any character of word is quoted, then no 
interpretation is placed upon the characters of 
the document; otherwise, parameter and com
mand 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 <<, then all lead
ing tabs are stripped from word and from the 
document. 

<&digit The standard input is duplicated from file 
descriptor digit (see dup( S)). Similarly for the 
standard output using >. 

The standard input is closed. Similarly for the 
standard output using >. 

If one of the above is preceded by a digit, then the file 
descriptor created is that specified by the digit (instead of the 
default 0 or 1). For example: 
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... 2>&1 

creates file descriptor 2 that is a duplicate of file descriptor 1. 

If a command is followed by & then 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. 

Environment 

The environment (see environ( M)) is a list of name-value pairs 
that is passed to an executed program in the same way as a 
normal argument list. The shell interacts with the environ
ment in several ways. On invocation, the shell scans the 
environment and creates a parameter for each name found, 
giving it the corresponding value. Executed commands inherit 
the same environment. If the user modifies the values of 
these parameters or creates new ones, none of these affects 
the environment unless the export command is used to bind 
the shbell's parameter dto the envdironmehnt. The envdironment ( 
seen y any execute comman is t us compose of any 
unmodified name-value pairs originally inherited by the shell, 
plus any modifications or additions, all of which must be 
noted in expmt commands. 

The environment for any aimple-command may be augmented 
by prefixing it with one or more assignments to parameters. 
Thus: 

TERM=450 cmd args 

and 

(export TERM; TERM=450; cmd args) 

are equivalent (as far as the above execution of cmd is con
cerned). 

If the - k flag is set, all keyword arguments are placed in the 
environment, even if they occur after the command name. 
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Signals 

The INTERRUPT and QUIT signals for an invoked command 
are ignored if the command is followed by &:, otherwise sig
nals have the values inherited by the shell from its parent, 
with the exception of signal 11 (but see also the irap com
mand below). 

Execution 

Each time a command is executed, the above substitutions are 
carried out. Except for the Special Commands listed below, a 
new process is created and an attempt is made to execute the 
command via exec( S). 

The shell parameter PAlli defines the search path for the 
directory containing the command. Alternative directory 
names are separated by a colon (:). The default path is 
:/bin:/usll'/bin (specifying the current directory, /bin, and 
/usll'jbin, in that order). Note that the current directory is 
specified by a null pathname, 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 / then 
the search path is not used. Otherwise, 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 
containing shell commands. A subshell (i.e., a separate pro
cess) is spawned to read it. A parenthesized command is also 
executed in a subshell. 

Special Commands 

The following commands are executed in the shell process 
and, except as specified, no input/output redirection is permit
ted for such commands: 

No effect; the command does nothing. A zero exit code 
is returned. 

• file 
Reads and executes commands from file and returns. The 
search path specified by PATii is used to find the directory 
containing file. 
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break [ n ] 
Exits from the enclosing for or while loop, if any. If n is 
specified then breaks n levels. 

continue [ n ] { 
Resumes the next iteration of the enclosing for or while l 
loop. If n is specified then resumes at the n-th enclosing 
loop. 

cd [ arg ] 
Changes 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 direc
tory). 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 arg begins with a / then the search path is not 
used. Otherwise, each directory in the path is searched 
for arg. 

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 without creating a new process. 
Input/output arguments may appear and, if no other argu
ments 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 then the exit status is that of the last com
mand executed (an end-of-file will also cause the shell to 
exit.) 

export [ name . . . ( 
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. 

Page 10 



) 

) 

SH(C) SH(C) 

newgrp [ arg ... ] 
Equivalent to exec newgrp arg .... 

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. 

readanly [ name ... ] 
The given names are marked readonly and the values of 
the these names may not be changed by subsequent 
assignment. If no arguments are given, then a list of all 
readonly names is printed. 

set [ - eknuvx [ arg ... ] ] 

- e If the shell is noninteractive, exits immediately if a 
command exits with a nonzero exit status. 

-k 

-n 

-u 

-v 

-x 

Places all keyword arguments in the environment for 
a command, not just those that precede the command 
name. 

Reads commands but does not execute them. 

Treats unset variables as an error when substituting. 

Prints shell input lines as they are read. 

Prints commands and their arguments as they are exe
cuted. Although this flag is passed to subshells, it 
does not enable tracing in those subshells. 

Does not change any of the flags; useful in setting $1 
to-. 
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Using + rather than - causes these flags to be turned off. 
These flags can also be used upon invocation or the shell. 
The current set of flags may be found in $- . The 
remaining arguments are positional parameters and are 
assigned, i~ order, to $1, $2, . . . . If no arguments are (' 
given then the values of all names are printed. 

shift 
The positional parameters from $2 . . . are renamed $1 

Evaluates conditional expressions. See test( C) for usage 
and description. 

times 
Prints the accumulated user and system times for 
processes run from the shell. 

tmp [ arg ] [ n ] ... 
arg is a command 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 trap is taken.) Trap 
commands are executed in order of signal number. The 
highest signal number allowed is 16. Any attempt to set a 
trap on a signal that was ignored on entry to the current 
shell is ineffective. An attempt t.o trap on signal 11 
(memory fault) produces an error. If arg is absent then 
all trap(s) n are reset to their original values. If arg is the 
null string then this signal is ignored by the shell and by 
the commands it invokes. If n is 0 then the command arg 
is executed on exit from the shell. The trap command 
with no arguments prints a list of commands associated 
with ea.ch signal number. 

ulimit [ - f ] [ n ] 

f 

imposes a size limit of n 

imposes a size limit of n blocks on files written by child 
processes (files of any size may be read). With no argu
ment, the current limit is printed. 
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If no option is given, - f is assumed. 

um.ask [ 000 l 
The user file-creation mask is set to the octal number ooo 
where o is an octal digit (see umaBk( C)). If ooo is omit
ted, the current value of the mask is printed. 

wait 
Waits for the specified process to terminate, and reports 
the termination status. If n is not given then all currently 
active child processes are waited for. Tlie return code 
from this command is always 0. 

Invocation 

If the shell is invoked through exec( S) and the first character 
of argument 0 is - , commands are initially read from 
/eY:./profile and then from $HOME/.profile, if such files exist. 
Thereafter, commands are read as described below, which is 
also the case when the shell is invoked as /bin/sh. The flags 
below are interpreted by the shell on invocation only; note 
that unless the - c or - s flag is specified, the first argument 
is assumed to be the name of a file containing commands, and 
the remaining arguments are passed as positional parameters 
to that command file: 

- c Btring If the - c flag is present then commands are read 
from Btring. 

- s If the - s flag is present or if no arguments remain 
then commands are read from the standard input. 
Any remaining arguments specify the positional 
parameters. Shell output is written to file descrip
tor 2. 

-t If the - t flag is present then a single command is 
read and executed, and the shell exits. This flag is 
intended for use by C programs only and is not 
useful interactively. 

- i If the - i flag is present or if the shell input and 
output are attached to a terminal, then this shell is 
interactive. In this case TERMINATE is ignored (so 
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that kill 0 does not kill an interactive shell) and 
INTERRUPT is caught and ignored (so that wait is 
interruptible). In all cases, QUIT is ignored by the 
shell. 

If the - r flag is present the shell is a restricted 
shell (see rsh(C)). 

The remaining flags and arguments a.re described under the 
set command above. 

Exit Status 

Errors detected by the shell, such as syntax errors, cause the 
shell to return a nonzero exit status. If the shell is being used 
noninteractively then execution of the shell file is abandoned. 
Otherwise, the shell returns the exit status of the last com
mand executed (see also the exit command above). 

Files 

/etc/profile 
$HOME/ .profile 
/tmp/sh* 
/dev/null 

See Also 

cd( C), env( C), login(M), newgrp( C), rsh( C), test( C), 
umask( C), dup( S), exec( S), fork( S), pipe( S), signal( S), 
umask( S), wait( S), a.out(F), profile(M), environ(M) 

Not.es 

The command readonly (without arguments) produces the 
same output as the command export. 

( 

If << is used to provide standard input to an asynchronous 
process invoked by &, the shell gets mixed up about naming { 
the input document; a garbage file /tmp/sh* is created and 
the shell complains about not being able to find that file by 
another name. 
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Name 

shutdown - Terminates all processing. 

) Syntax 

) 

) 

/ek/shutdown I time J I su ) 

Description 

Slautilovm is part or the XENIX operation proeedures. Its primary 
runction is to terminate all currently running processes in an orderly 
and cautious manner. The time argument is the number or minutes 
berore a shutdown will occur; derault is five minutes. The optional 
au argument lets the user go single-user, without completely shutting 
down the system. However, the system is shut down ror multiuser 
use. Slauttlot11n goes through the rollowing steps. First, all users 
logged on the system a.re notified to log orr the system by a broad.
casted message. All rile system super-blocks are updated be(ore the 
system is stopped (see apc(C)). This must be done be(ore reboot
ing the system, to insure rile system integrity. 

See Also 

sync( C), umount( C), wall( C) 

Diagnoetics 

The most common error diagnostic th:i.t will occur is ileflice bu.y. 
This diagnostic appears when a particular rile system could not be 
unmounted. See umount( C). 

Notes 

Once al&utiloum has been invoked it must be allowed to run to com
pletion and must not be interrupted by pressing BREAK or DEL. 

Shutdown does not lock the hard disk heads. 
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Name 

sleep - Suspends execution for an interva.1. 

) Syntax 

) 

) 

sleep time 

Description 

Sleep suspends execution for time seconds. It is used to execute a 
command alter a. certain a.mount of time a.s in: 

(sleep 105; command)& 

or to execute a. command every so often, as in: 

See Also 

while true 
do 

done 

command 
sleep 37 

alarm( S), sleep( S) 

Notes 

Time must be less than 65536 seconds. 
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Name 

sort - Sorts and merges mes. 

) Syntax 

) 

) 

sort [ - cmubdtinrtx J [ +posl [ - pos2 J J .•• [ - o output J 
[mes J 

Description 

Son merges and sorts lines rrom all named files and writes the result 
on the standard output. A da.sh (- ) may appear as a. me in the /V.u 
argument signifying the standa.rd input. It no input riles a.re na.med, 
the standard input is sorted. 

The default sort key is an entire line. Default ordering is lexico
graphic by bytes in machine collating sequence. The ordering is 
al'rected globally by the following options, one or more or which may 
appear. 

- b Ignores leading blanks (spaces and tabs) in field comparisons. 

- d "0 ictiona.ry" order: only letters, digits and bla.nks are 
significant in comparisons. 

- r Folds uppercase letters onto lowercase. 

- i Ignores characters outside the ASCII octal range 040-0178 in 
nonnumeric comparisons. 

- n An initial numeric string, cons1stmg or optional blanks, 
optional minus sign, and zero or more digits with optional 
decimal point, is sorted by arithmetic value. Option n implies 
option b. 

- r Reverses the sense or com pa.risons. 

- tz "Tab charact.er" sep:lra.ting fields is z. 

The notation + po•l - po1e restricts a sort key to a field beginning 
at po•l and ending just before pod. Potl and po1e each have the 
rorm m.11, optionally followed by one or more or the ftags bdfinr, 
where m t.ells a number or fields to skip from the beginning or the 
line and " t.ells a. numbt'r or charact.ers to skip rurther. Ir any ftags 
are present they override all the global ordering options for this key. 
Ir the b option is in effect 11 is counted rrom the first nonblank in 
the field; b is attached independently to po1e. A missing .11 mea.ns 
.O; a missing - pod me:i.ns the end or the line. Under the - tz 
option, fields are strings separated by z; otherwise fields a.re 
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nonempty nonblank strings separated by blanks. 

When there are multiple sort keys, later keys are compared only 
alter a.ll earlier keys compare equal. Lines that otherwise compare 
equal a.re ordered with all bytes significant.. Very long lines are 
silently truncated. ( 

These option arguments are also understood: 

- c: Checks that the input file is sorted according to the ordering 
rules; gives no output unless the file is out or sort.. 

- m Merges only, the input files a.re already sorted. 

- u Suppresses a.II but one in ea.ch set or duplicated lines. Ignored 
bytes a.nd bytes outside keys do not pa.rticipat.e in this com
parison. 

- o The next argument is the name of an output file to use instead 
of the standard output.. This file may be the same a.s one of 
the inputs. 

Examples 

The following prints in alphabetical order a.II the unique spellings in a. (. 
list of words (capitalized words differ from uncapitalized): 

sort - u + Of + 0 list 

The following prints the password file (pe1anrd(M)) sorted by user ID 
(the third colon-separated field): 

sort - t: + 2n /etc/puswd 

The following prints the first instance of ea.ch month in an already 
sorted file of (month-day) entries (the options - um with just one 
input file make the choice of a unique representative from a. set or 
equa.I lines predictable): 

sort - um + 0 - 1 dates 

Files 

/usr/tmp/stm!!! 
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See Also 

comm( C), join( C), uniq( C) 

Diagnostics 

Comment.9 and exit.9 with nonzero status for various trouble condi
tions and for disorder discovered under option - c. 
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Name 

split - Splits a file into pieces. 

Syntax 

split [ - 11) [ file [ name ) ) 

Description 

Split reads file and writes it in 11-line pieces (default 1000), as many 
as necessary, ont.o a set or output files. The name or the first output 
file is 1111me with aa appended, and so on lexicographically. Ir no 
output name is given, x is default. 

Ir no input file is given, or i1' a dash (- ) is given instead, then the 
standard input file is used. 

See Also 

brs( C), csplit( C) 
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Name 

stty - Sets the options ror a terminal. 

) Syntax 

) 

) 

stty [ - a J [ - g J [ options J 

Description 

Stt11 sets certain terminal 1/0 options for the device that is the 
current standard input; without arguments, it reports the settings of 
certain options; with the - a option, it reports all or the option se~ 
tings; with the - g option, it reports current settings in a rorm that 
cu be used a.s an argument t.o another 1tt11 command. Detailed 
information a.bout the modes listed in the first five groups below 
ma.y be found in tt11( M). Options in the la.st group a.re implemented 
using options in the previous groups. The options a.re selected from 
the following: 

Control M odu 

parenb ( - parenb) 
Enables (disables) parity generation a.nd detection. 

parodd ( - parodd) 
Selects odd (even) parity. 

cs5 cs6 cs7 cs8 
Selects character size (see tty(M)). 

0 Hangs up phone line immediately. 

50 15 110 134 150 200 300 600 
1200 1800 2400 4800 g500 exta 

Sets terminal baud rate t.o the number given, ir possible. 

hupcl (- hupcl) 
Hangs up (does not hang up) phone connection on la.st close. 

hup (- hup) 
Same as hupcl (- hupel). 

cstopb (- cstopb) 
Uses two( one) st.op bits per character. 

eread ( - eread) 
Ena.hies (disables) the receiver. 
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cloca.l ( - cloca.l) 
Assumes a line without (with) modem control. 

Input Mode. 

ignbrk (- ignbrk) 
Ignores (does not ignore) break on input. 

brkint (- brkint) 
Signals (does not signal) INTR on brea.k. 

ignpar (- ignpar) 
Ignores (does not ignore) parity errors. 

parmrk ( - parmrk) 
Marks (does not mark) parity errors (see tty( M)). 

inpck (- inpck) 
Enables (disables) input parity cheeking. 

istrip (- istrip) 
Strips (does not strip) input characters to 7 bits. 

inlcr ( - inlcr) 
Maps (does not map) NL to CR on input. 

igncr ( - igncr) 
Ignores (does not ignore) CR on input. 

icrnl ( - icrnl) 
Maps (does not map) CR to NL on input. 

iuclc ( - iuclc) 
Maps (does not map) uppercase alphabetics to lowercase on 
input. 

ixon ( - ixon) 
Enables (disables) START/STOP output control. Output is 
st.opped by sending an ASCII DC3 and started by sending an 
ASCII DCl. 

ixany ( - ixany) 
Allows any character (only DCl) to restart output. 

( 

( 

ixorr ( - ixofT) (• . 
Requests that the system send (not send) START/STOP charac· . 
ters when the input queue is nearly empty/tulL 
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Output Mo rlu 

opost (- opost) 
Post-processes output (does not post-process output; ignores all 
other output modes). 

olcuc (- olcuc) 
Maps (does not map) lowercase alphabetics to uppercase on out
put. 

onlcr ( - onlcr) 
Maps (does not map) NL to CR-NL on output. 

ocml ( - ocml) 
Maps (does not map) CR to NL on output. 

onocr ( - onocr) 
Does not (does) output CRs at column zero. 

onlret (- onlret) 
On the terminal NL per(orms (does not perform) the CR func
tion. 

ofill ( - ofill) 
Uses fill characters (use timing) tor de lays. 

ordel (- ordel) 
Fill characters are DELs (NULs). 

crl) crl cr2 cr3 
Selects style or delay Cor carriage returns (see tty(M)). 

nlO nil 
Selects style or delay Car lineCeeds (see tty(M) ). 

tabO tabl tab2 tab3 
Selects style oC delay for horizontal tabs (see tty(M)). 

bsO bsl 
Selects style oC delay Car backspaces (see tty(M)). 

rrom 
Selects style oC delay Car form Ceeds (see tty( M)). 

vtO vtl 
Selects style or delay ror Vertie~ tabs (see tty(M)). 
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L oca.l M oriee 

isig ( - isig) 
Enables (disables} the checking or charact.ers against the special 
control charact.ers INTR and QUIT. 

ic:anon (- ieanon} 
Enables (disables} canonical input (ERASE and KILL process
ing). 

xcase (- xea.se) 
Canonical (unprocessed) upper/lowercase presentation. 

echo ( - echo} 
Echoes back (does not echo back) every character typed. 

eehoe (- eehoe) 
Echoes (does not echo} ERASE chara.ct.er as a backspa.ce-spa.ce
ba.ckspa.ce string. Note: this mode will erase the ERASEed char
acter on many CRT t.erminals; however, it does not keep track or 
column position and, as a result, may be conrusing on escaped 
cha.ract.ers, tabs, and backspaces. 

eehok ( - eehok} 
Echoes (does not echo) NL after KILL charact.er. 

like ( - like} 
The same as eehok ( - echok); obsolet.e. 

eehonl ( - eehonl) 
Echoes (does not echo) NL. 

nonsh (- nonsh} 
Disables (enables) flush after INTR or QUIT. 

Control A11ignnunt1 

control-c/&a.ra.cur-C 
Sets control-c/&a.racur to C, where control-cl&aracter is era.se, kill, 
intr, quit, eor, eol, Ir C is preceded by a caret ( ") (escaped from 
the shell}, then the value used is the corresponding CNTRL 
cha.ra.ct.er (e.g., 11 ·o" is a CNTRL-D ) ; 11 "!" is interpreted as 
DEL and 11 ·- " is interpreted as undefined. 

( 

( 

min i, time i (0< i<127J i 
When - ieanon is not set, read requests are not satisfied until at ~ 
lea.st min characters have been received or the timeout value 
time has expired. See tty( CJ. 

line i 
Se ts the line discipline to i ( 0 < i < 127 ) . The re are currently 
no line disciplines implemented. 
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Combination Modes 

evenp or parity 
Enables parenb and cs7. 

oddp 
Enables parenb, cs7, and pa.rodd. 

- parity, - evenp, or - oddp 
Disables pa.renb, and sets c:s8. 

raw ( - raw or cooked) 

STTY(C) 

Enables (disables) raw input a.nd output (no ERASE, KILL, 
INTR, QUIT, EOT, or output post processing). 

nl (- nl) 
Unsets (sets) icml, onlcr. In addition - nl unsets inlcr, igncr, 
ocrnl, and onlret. 

lease ( - lease) 
Sets ( unsets) xcase, iuclc, and olcuc. 

LC.ASE { - LC.ASE) 
Sa.me as lease (- lease). 

tabs ( - ta.ha or tab3) 
Preserves (expands to spaces) tabs when printing. 

ek Resets ERASE and KlLL characters back to normal CNTRL-H and 
CNTRL-U. 

sane 

teffll 

Resets all modes to some reasonable values. Useful when a. 
terminal's settings have been hopelessly scrambled. 

Sets all modes suitable for the terminal type teffll, where term is 
one or tty33, tty37, vt.!15, tn300, ti700, or tek. 

See Also 

ioctl(S), tty(M) 

Notes 

Many combinations or options make no sense, but no checking is 
performed. 
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Name 

su - Makes the user super-user or another user. 

Syntax 

su [ - ] [ name [ arg ... ] ] 

Description 

Su allows you to become another user without logging off. 
The default user name is root (i.e., super-user). 

To use 8U, the appropriate password must be supplied (unless 
you are already super-user). If the password is correct, 8U 

executes a new shell with the user ID set to that of the speci
fied user. To restore normal user ID privileges, type a 
CNTRL-D to the new shell. 

Any additional arguments are passed to the shell, permitting 
the super-user to run shell procedures with restricted 
privileges (an arg of the form - c 8tnng executes 8tnng via the 
shell). When additional arguments are passed, /bin/sh is 
always used. When no additional arguments are passed, 8u 

uses the shell specified in the password file. 

An initial dash (- ) causes the environment to be changed to 
the one that would be expected if the user actually logged in 
again. This is done by invoking the shell with an argO of - su 
causing the .profile in the home directory of the new user ID 
to be executed. Otherwise, the environment is passed along 
with the possible exception of $PATii , which is set to 
/bin:/et.c:/usr/bin for root. 

Note that .profile can check argO for - sh or - su to deter
mine how it was invoked. This is true only if the user's 
/et.c/passwd entry specifies the default shell, i.e., does not 
explicitly specify a shell (see pas8wd(M)). 
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Files 

/etc/pa.sswd 

$HOME/.profile 

See Also 

SU(C) 

The system password file 

User's profile 

env( C), environ(M), login(M), passwd(M), profile(M), 
sh(C) 
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Name 

sum - Calculates checbum and counta blocb in a file. 

Syntax 

sum [ - r J file 

Description 

Sum calculates and printa a 16-bit checksum for the named file, and 
also prints the number or blocks in the file. It is typically used to 
look for bad spots, or to validat.e a file communicated over a 
transmission line. The option - r causes an altemate algorithm to 
be used in computing the checksum. 

See Also 

wc(C) 

Diagnostics 

"Read error" is indistinguishable from end-of-file on most devices; 
check the block count.. 
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Name 

sync - Updates the super-block. 

Syntax 

sync 

Description 

S'11"c executes the 1'1/"C system primitive. It the system is to be 
stopped, 1'1/"C must be ca.lied to ensure file system integrity. Note 
that 1.\uttlown( C) automatically calls 111nc before shutting down the 
system. 

See Also 

sync(S) 
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Name 

sysadmin - Performs file system backups and restores files. 

Syntax 

/etc/sysadmin 

Description 

Syaadmin is a script for performing file system backups and for 
restoring files from backup disks. It can do a daily incremental 
backup (level 9), or a periodic full backup (level 0). It can 
provide a listing of the files backed up and also has a facility 
to restore individual files from a backup. 

Syaadmin operates on XENIX format diskettes. The version 
provided backs up the root file system. The script can be 
edited to operate on additional file systems if required. 

You must be the super-user to use this program. 

Files 

/tmp/backup.list 

See Also 

backup( C), restore( C), mkfs( C), dumpdir( C) 
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Name 

tail - Delivers the last part or a rile. 

Syntax 

tail I:: [number)[11x:1 I - rJ I I me I 

Description 

Tail copies the named rile t.o the standard output beginning at a 
designated place. IC no rile is named, the standard input is used. 

Copying begins at distance +number Crom the beginning, or 
- number from the end or the input (iC number is null, the value 10 
is assumed). Number is counted in units or lines, blocks, or charac
ters, according t.o the appended option 1, b, or c. When no units a.re 
specified, counting is by lines. 

With the - r ("follow") option, if the input file is not a pipe, the 
program will not terminate alter the line or the input file has been 
copied, but will enter an endless loop, wherein it sleeps for a second 
and then attempts to read and copy Curther records Crom the input 
file. Thus it may be used t.o monitor the growth or a file that is 
being written by some other process. For example, the command: 

tail - r rile 

will print the last ten lines or file, followed by any lines that a.re 
appended to file between the time tail is initiated and killed. 

See Also 

dd( C) 

Notes 

Tails relative to the end or the file are kept in a butler, and thus a.re 
limited in length. Unpredictable results can occur iC character special 
riles are "tailed". 
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Name 

tar - Archives files. 

) Syntax 

) 

) 

tar [ key ] [ files ] 

Description 

Tar saves and restores files to and from an archive medium, 
which is typically a storage device such as floppy disk or tape, 
or a regular file. Its actions are controlled by the key argu
ment. The key is a string of characters containing at most one 
function letter and possibly one or more function modifiers. 
Valid function letters are c, t, x, u, e, and r. Other arguments 
to the command are files (or directory names) specifying 
which files are to be backed up or restored. In all cases, 
appearance of a directory name refers to the files and (recur
sively) subdirectories of that directory. 

The function portion of the key is specified by one of the fol
lowing letters: 

r The named files are written to the end of the archive. 
The c function implies this function. 

x The named files are extracted from the archive. If a 
named file matches a directory whose contents had 
been written onto the archive, this directory is 
(recursively) extracted. The owner, modification 
time, and mode are restored (if possible). If no files 
argument is given, the entire contents of the archive 
are extracted. Note that if several files with the same 
name are on the archive, the last one overwrites all 
earlier ones. 

t The names of the specified files are listed each time 
that they occur on the archive. If no files argument 
is given, all the names on the archive are listed. 

u The named files are added to the archive if they are 
not already there, or if they have been modified since 
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c 

TAR (C) 

last written on that archive. 

Creates a new archive; writing begins at the begin
ning of the archive, instead of after the last file. This 
command implies the r function. 

The following characters may be used in addition to the letter 
that select.s the desired function: 

O, ... , 7 This modifier select.s the drive on which the archive 
is mounted. The default is found in the file 
/etc/ derau1t/ta.r. 

v 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 letter. With the t 
function, v gives more information about the archive 
entries than just the name. 

w 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". 

f Causes tar to use the next argument as the name of 
the archive instead of the default device listed in 
/etc/default/ta.r. If the name of the file is a dash 
(- ) , tar writes to the standard output or reads from 
the standard input, whichever is appropriate. Thus, 
tar can be used as the head or tail of a pipeline. Tar 
can also be used to move hierarchies with the com
mand: 

b 

cd fromdir; tar cf - • I ( cd todir; tar xf - ) 

Causes tar to use the next argument as the blocking 
factor for archive records. The default is 1, the max
imum 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). 
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F 

m 

k 

TAR ( C) 

Causes tar to use the next argument as the name of a 
file from which succeeding arguments are taken. A 
lone dash ( - ) signifies that arguments will be taken 
from the standard input. 

Tells tar to print an error message if it cannot resolve 
all of the links to the files being backed up. If 1 is 
not specified, no error messages are printed. 

Tells tar to not restore the modification times. The 
modification time of the file will be the time of 
extraction. 

Causes tar to use the next argument as the size of an 
archive volume in kilobytes. The minimum value 
allowed is 250. This option is useful when the 
archive is not intended for a magnetic tape device, 
but for some fixed size device, such as floppy disk 
{See f above). Very large files are split in to 
"extents" across volumes. When restoring from a 
multivolume archive, tar only prompts for a new 
volume if a split file has been partially restored. To 
override the value of k in the default file, specify k 
as 0 on the command line. 

e Prevents files from being split across volumes (tapes 
or floppy disks). If there is not enough room on the 
present volume for a given file, tar prompts for a 
new volume. This is only valid when the k option is 
also specified on the command line. 

n Indicates the archive device is not a magnetic tape. 

p 

The k option implies this. Listing and extracting the 
contents of an archive are sped because tar can seek 
over files it wishes to skip. Sizes are printed in kilo
bytes instead of tape blocks. 

Indicates that files are extracted using their original 
permissions. It is possible that a non-super-user may 
be unable to extract files because of the permissions 
associated with the files or directories being 
extracted. 
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TAR ( C) 

Suppresses absolute filenames during extraction. 
Any leading "/"characters are removed from 
filenames. Arguments given should match the rela
tive (rather than the absolute) pathnames of the files 
extracted. 

Tar reads /etc/default/tar to obtain default values for the 
device, blocking factor and volume size. If no numeric key is 
specified on the command, tar will look for a line in the 
default file befinning with the string "archiveO=". Following 
this pattern are 3 blank separated strings indicating the values 
for the device, blocking factor, and volume size, in that order. 
A volume size of 'O' indicates infinite volume length, (the 
previous default value of volume) and is suitable for magnetic 
tape media. An example /etc/default/tar line follows: 

"archiveO=/dev /fdO 1 400" 

( 

Any default value may be overridden on the command line. 
The numeric keys ( 0-7) select the line from the default value 
beginning with "archive#=", where # is the numeric key. 
When the f key letter is specified on the command line, the ( 
entry "archive/ " is used. In this case, the default file entry 
must still contain 3 strings, but the first entryt (specifying the 
device) is not significant. The default file /etc/default/tar 
must exist. 

Examples 

If the name of a floppy disk device is /dev/fdl, then a tar for
mat file can be created on this device by typing: 

assign /dev/fd 
tar cvfk /dev/fdl 360 files 

where files are the names of files you want archived and 360 is 
the capacity of the floppy disk in kilobytes. Note that argu
ments to key letters are given in the same order as the key 
letters themselves, thus the fk key letters have corresponding 
arguments /dev/fdl and 360. Note that if a file is a directory 
then the contents of the directory are recursively archived. 
To print a listing of the archive, type: 
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tar tvf /dev/fdl 

At some later time you will likely want to extract the files 
from the archive floppy. You can do this by typing: 

tar xvf /dev /fdl 

The above command extracts all files from the archive using 
the exact same pathnames as used when the archive was 
created. Because of this behavior, it is normally best to save 
archive files with relative pathnames rather than absolute 
ones, since directory permissions may not let you read the 
files into the absolute directories specified. (See the A flag 
under Options.) 

In the above examples, the v verbose option is used simply to 

confirm the reading or writing of archive files on the screen. 
Also, a normal file could be substituted for the floppy device 
/clev/fdl in the examples. 

Files 

/etc/default/tar 

/tmp/tar* 

Diagnostics 

Default devices, blocking and 
volume sizes 

Prints an error message about bad key characters and archive 
read/write errors. 

Prints an error message if not enough memory is available to 
hold the link tables. 

Will not function without a valid /etc/default/tar. 

Notes 

There is no way to ask for the nth occurrence of a file. 

The u option can be slow. 
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The b option should not be used with archives that a.re going 
to be updated. 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. In order to update ( r or u option) a tar 
archive, do not use raw magtape and do not use the b option. ( 
This applies both when updating and when the archive was 
first created. 

The limit on filename length is 100 characters. 

When archiving a directory that contains subdirectories, tar 
will only access those subdirectories that are within 17 levels 
of nesting. Subdirectories at higher levels will be ignored 
after tar displays an error message. 

Systems with a lK-byte file system cannot specify raw disk 
devices unless the b option is used to specify an even number 
of blocks. This means that one cannot update a raw-mode disk 
partition. 

Don't do: 

tar xfF - -

This would imply ta.king two things from the standard input at 
the same time. 
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Name 

tee - Creates a tee in a pipe. 

) Syntax 

) 

) 

tee [ - i I [ - a I [ file I ... 

Description 

Tee transcribes the standard input to the standard output and ma.Ices 
copies in the file•. The - i option ignores interrupt.a; the - a option 
causes the output to be appended to the fi!.ee rather than overwriting 
them. 

Examples 

The following example illustrates the creation or temporary files at 
each stage in a pipeline: 

grep ABC I tee ABC.grep I sort I tee ABC.sort I more 

This example shows how to tee output to the terminal screen: 

grep ABC !tee /dev/tty !sort luniq >final.file 
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Name 

test - Tests conditions. 

Syntax 

t.est expr 

[ expr ] 

Description 

Test evaluates the expression e:zpr a.nd, if its value is true, returns a. 
zero (true) exit sta.tus; otherwise, a. teet returns a. nonzero exit status 
if there a.re no arguments. The following primitives a.re used to con
struct e:zpr: 

- r /il.e True if file exists a.nd is rea.da.ble. 

- w /il.e True if file exists and is writable. 

- x fil.e True if file exists a.nd is executable. 

- f fil.e True if file exists a.nd is a. regular file. 

- dfil.e True if file exists a.nd is a. directory. 

- c /iJ.e True iC file exists a.nd is a. character special file. 

- bfil.e True if file exists a.nd is a. block special file. 

- u/iJ.e True if file exists a.nd its set-user-ID bit is set. 

- g/i/.e True if file exists a.nd its set-group-ID bit is set. 

- k /i/.e True if file exists a.nd its sticky bit is set. 

- s fl1e True if file exists and ha.s a. size greater tha.n zero. 

- t [ filde1] True if the open file whose file descriptor number is 
filde11 ( 1 by default) is a.ssocia.ted with a. termin3.l device. 

- z 61 True if the length of string '1 is zero. 

- n 11 True if the length oC the string 11 is nonzero. 

True if strings 11 a.nd ae are identical. 

True if strings 11 and 1e are not identical. 
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True ir 11 is not the null string. 

•1 - eq d True ir the int.egers n1 and nJ1 are algebraically equal. 
Any or the comparisons - ne, - gt, - ge, - It, and - le 
may be used in place of - eq. 

These primaries may be combined with the following operators: 

-a 

-o 

( expr ) 

Unary negation operator 

Binary anJ operat.or 

Binary or operat.or (- a has higher precedence than 
- o) 

Parentheses ror grouping 

Notice that all the operat.ors and ftags are separate arguments to tut. 
Notice also that parentheses are meaningful to the shell and, there
fore, must be escaped. 

See Also 

find( C), sh( C) 

Warning 

In the second form or the command (i.e., the one that uses [J, 
rather than the word u1t), the square bracketa must be delimited by 
blanks. 
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Name 

touch - Updat.es access and modification times or a file. 

Syntax 

touch! - amc J ! mmddhhmmjyyJ J files 

Description 

Toucl& causes the access and modification times or each argument t.o 
be updat.ed. Ir no time is specified (see Jate( C)) 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 - c 
option silently prevent.s touel& Crom creating the file it it did not pr~ 
viously exist. 

The return code from touel& is the number or files (or which the 
times could not be successtully modified (including files that did not 
exist and were not created). 

See Also 

dat.e( C), utime( S) 
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Name 

tr - Translates cha.racters. 

) Syntax 

tr I - eds I I string! I string2 I I 

Description 

Tr copies the standard input t.o the standard output with substitution 
or deletion or selected ch:lracters. Input characters found in Btnng1 
are mapped int.o the corresponding characters or stnnge. Any combi
nation of the options - eds may be used: 

- c Complements the set or characters in tltnn.g1 with respect t.o 
the universe o( characters whose ASCII codes a.re 001 
through 317 octal 

- d Deletes all input characters in utn"n.g1 

- s Squeezes a.II strings or repeated output characters that a.re in 
1tringe t.o single characters 

The (ollowing abbreviation conventions may be used to introduce 
ranges of characters or repeated characters int.o the strings: 

(:.- z] Stands !or the string of characters whose ASCII codes run 
from character a. t.o character z, inclusive. 

[a.*n] Stands !or n repetitions or a. Ir the first digit or n is 0, " is 
considered octal; otherwise, n is ta.ken to be decimal. A 
zero or missing n is ta.ken t.o be huge; this (acility is use!ul 
(or padding 1tn"ngS. 

The escape character\ may be used as in the shell to remove special 
meaning (rom any character in a string. In addition, \ followed by 1, 
2, or 3 octal digits stands for the character whose ASCII code is given 
by those digits. 

The following example creates a. list of a.II the words in filel one per 
line in fild, where a. word is ta.ken to be a. maximal string of alpha
betics. The strings a.re quot.ed t.o protect the special characters from 
interpretation by the shell; 012 is the ASCII code Cor newline: 

tr - cs "IA- ZJl:r z)" "[\012*1" <file! >file2 
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See Also 

ed{C), sh(C), a.scii(M) 

Not.es 

Won't handle ASCII NUL in stn"n.gl or atringfi; always delet:es NUL 
from input. 
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Name 

true - Returns with a :rero exit value. 

Syntax 

true 

Description 

True does nothing except return with a zero exit value. Flllae(C), 
trae's count.erpart does nothing except return with a nonzero exit 
value. True is typically used in shell procedures such as: 

See Also 

while true 
do 

command 
done 

sh( C) , false ( C) 

Diagnastics 

True has exit status zero. 
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Name 
tset - Sets terminal modes. 

Syntax 

) tset f - ] f -hrsulQS] f -efc] l f-E1c]] f -kfc]] 
r -m fident{test baudrate]:1ype t}pe 1 

) 

) 

Description 
Tset causes terminal dependent processing such as setting erase and 
kill characters, setting or resetting delays, and the like. it is driven 
by the /etc/ttytype.and /etc/termcap files. 

The type of tenitlnal is specified by the type argument. The type 
may be any type given in /etc/termcap. !f t)pe is not specified, the 
terminal type is the value of the environment variable TERM, unless 
the -h ftag is set or any -m argument is given. In this case the 
type is read from /etc/ttytype (the port name to terminal type 
database). The port name is determined by a ttyname(S) call on 
the diagnostic output. 1f the port is not found in /etc/ttytype the 
tenninal type is set to unknown. 

Ports for which the terminal type is indeterminate arc identified in 
/etc/ttytype as dia/up, plugboard, etc. The user can spedfy bow 
these identifiers should map to an actual terminal type. The map
ping ftag, -m, is followed by the appropciate identifier (a four-
cbaractet or longer substring is adequate), an optional test for baud 
rate, and the terminal type to be used if the mapping conditions a.re 
satisfied. 1f more than one mapping is specified, the first correct 
mapping prevails. A missing identifier matches all identifiers. 
Baud rates are specified as with stty(C), and are compared with the 
speed of the diagnostic output. The test may be any combination 
of: >, =, <, @, and !. (Note: @ is a synonym for =- and ! 
inverts the sense of the test. Remember to escape characters 
meaningful to the shell.) 

If the type as determined above begins with a question mark., the 
user is asked if he really wants that type. A null response means 
to use that type; otherwise, another type can be entered which will 
be used instead. (The question mark. must be escaped to prevent 
filename expansion by the shell.) 

Tset is most useful when included in the .login (for csh(C)) or 
.profile (for sh(C)) file executed automatically at login, with -m 
mapping used to specify the terminal type you most frequently dial 
in OD. 
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Opdoas 
-e This ftag sets the erase character to be the named charactct 

c on all terminals, so to override this option one can say 
-e#. The default for c is the back.space character on the 
terminal, usually CNTRL-H. ( 

-E This ftag is identical to -e except that it only operates on 
terminals that can backspace. 

-k. This cption sets the kill character to the named charactct, 
c, with c defaulting to CNTRL.-U. No Jr.ill processing is 
done if -k is not specified. 1n all of these ftags, .... X .. 
wheic X is my character is equivalent to CNTRL-X . 

This option prints the terminal type on the standard output; 
this can be used to get the terminal type by saying: 

set tcrmtype - 'tsct - • 

If no other options arc given, tset operates in "fast mode" 
and only outputs the terminal type, bypassing all other 
processing. 

-s This option outputs "sctcnv" commands (if your default 
( shell is csh(C) or "export .. and assignmcm commands (if 

your default shell is sh(C)); 

For the -s option with the sh shell, use: 

tsct -s ... > ltmpltset$$ 
ltmpltsct$$ 
rm ltmp/tsetU 

-s This option only outputs the strings to be placed in the 
environment variables. 

If you are using csh, use: 
set noglob 
set tcrm-('tsct -S ... .') 
setenv lERM Stermf l] 
setenv 1ERMCAP "'Stermf2r ( 
unset term 
unset noglob 

-r This option prints the tenninal type on the diagnostic out-
put. 
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-Q This option suppresses printing the "Erase set to .. and 
".Kill set to .. messages. 

-1 'Ibls option suppresses outputing the tenninal initia1ization 
strings. 

-m 

Examples 
tset gt42 

Th.is option is the mapping flag. It is used to specify the 
terminal type you most frequently use. It is followed by 
the appropriate identifier for your terminal, listed in 
/etc/ttytype • When you log on the system will set the 
terminal type to idenJ unless you specify otherwise. 

Sets the terminal type to gt42. 

tset -mdialup\>300:adm3a -mdialup:dw2 -Qr -e# 
1f the entry in /etc/ttytype corresponding to the login port 
is "dialup'". and the port speed is greater than 300 baud, 
set the terminal type to adm3a. 1f the /etc/ttytype entry is 
"dialup" and the port speed is less than or equal to 300 
baud, set the tctminal type to dw2. Set the erase charac
ter to "#". and print the terminal type (but. not the erase 
charac:ter) on standard error. 

tsct -m dial:ti733 -m plug:\?hp2621 -m unknown:\? -e -k.·u 
1f the letcltl}1}pe entry begins with "dial .. , the terminal 
type becomes ti733. 1f the entry begins with "plug .. , tset 
prompts with 

TERM == (hp2621) 

Enter the correct terminal type if it is different than that 
shown. 1f the entry is "unknown", tset prompts with 

TERM= (unknown) 

In any case erase is set to the terminal's backspace char
acter, and the terminal type is printed on standard error. 
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Files 
/etc/ttytype 

/etc/tc:nncap 

See Also 

TSET(C) 

Port name to terminal type map database 

Terminal capability database 

tty(M), tcnncap(M), temlinals(M), stty(C) 

Credit 
This utility was developed at the University of California at 
Berkeley and is used with permission. 
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Name 

tty - Gets the terminal's name. 

Syntax 

tty[-sJ 

Description 

The tty command prints the pathname of the user's terminal on the 
standard output. The - s option inhibits printing, allowing you to 
test just the exit code. 

Exit Codes 

0 i! the standard input is a terminal, l otherwise. 

Diagnoatics 

not 4 tty Ir the standard input is not a terminal and - s is not 
specified 
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Name 

umask - Sets file-creation mode mask. 

) Syntax 

) 

) 

uma.sk I ooo I 

Description 

The user file-creation mode mask is set to ooo. The three octal 
digits refer to read/write/execute permissions for owner, group, and 
otl&e,.,, respectively Only the low-order 9 bits of cmaai and the file 
mode creation mask are used. The value of each specified digit is 
"subtracted" rrom the corresponding "digit" specified by the syst.em 
for the creation or any file (see uma11k( S) or crecst( S)). This is actu
ally a binary masking operation, and thus the name "umask". In 
general, binary ones remove a given permission and zeros have no 
effect at ail. For example, umask 022 removes group and otl&en 
writ.e permission (files normally creat.ed with mode 777 become 
mode 755; files creat.ed with mode 666 become mode 644). 

It ooo is omitted, the current value or the mask is printed. 

Umaa is recognized and executed by the shell By default, login 
shells have a um ask or 022. 

See Also 

chmod(C), sh(C), chmod(S), creat(S), umask(S) 
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Name 

umount - Dismounts a. file stzucture. 

Syntax 

/etc/umount special-device 

Description 

Umount announces t.o the syst.em that the removable file structure 
previously mount.ed on device rpeeial-dniee is t.o be removed. Any 
pending 1/0 for the file syst.em is complet.ed, and the file structure is 
flagged clean. For fuller explanat.ion or the mounting process see 
mount( C) • 

Files 

/etc/mnttab Mount table 

See A.Jso 

mount(C), mount(S), mnttab(F) 

Diagnostics 

An executing process is using a file on the named 
file syst.em 
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Name 

uname - Prints the current XENIX name. 

Syntax 

uname [ - snrmduva J 

Description 

Uname prints the current system name or XENIX on the standard 
output file. The options cause selected inrormation returned by 
uname(S) to be printed: 

- s Prints the syst.em name (default) 

- n Prints the nodename (the node name may be a name that the 
system is known by to a communications network) 

- r Prints the operating system release 

-m 
Manufacturer Prints original supplier or XENIX system 

-d Distributor Prints OEM ror this system 

- u Prints user serial number ror this system 

- v Prints the operating syst.em version 

- a Prints all the above inrormation 

See Also 

uname(S) 
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Name 

uniq - Report.a repeated lines in a file. 

) Syntax 

) 

) 

uniq [ - uclc [ + n I [ - n I I [ input [ output 11 

Description 

Urai9 reads the iraput file and compares adjacent lines. In the normal 
ease, the second and succeeding copies or repeated lines are 
removed; the remainder is written on the output file. lraput and out
put should always be different. Note that repeated lines must be 
adjacent in order to be round; see sort( C). Ir 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 ot just the repeated lines is to 
be written. The normal mode output is the union ot 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 ot the 
number ot times it occurred. 

The " arguments specify skipping an initial portion or each line in 
the comparison: 

- " The first " fields together with any blanks before each are 
ignored. A field is defined as a string or nonspace, nontab 
characters separat.ed by tabs and spaces from its neighbors. 

+" The first " characters are ignored. Fields are skipped before 
characters. 

See Also 

comm( C), sort( CJ 
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Name 

unita - Converta units. 

) Syntax 

) 

) 

units 

Description 

Umu converts quantities expressed in various standard scales to 
their equivalenta in other scales. It works interactively in this 
rashion: 

You have: inch 
You want: cm 

• 2.540000e+ 00 
/ a.ga1oose- 01 

A quantity is specified as a multiplicative combination or units 
optionally preceded by a numeric multiplier. Powers are indicated by 
suffixed positive integers, division by the usual sign: 

You have: 15 lbs force/in2 
You want: atm 

• l.020689e+ 00 
/ o.1012gge- 01 

Unita only does multiplicative scale changes; thus it can convert Kel
vin to Rankine, but not Centigrade to Fahrenheit. Most familiar 
units, abbreviations, and metric pre.fixes a.re recognized; as well as 
the following: 

pi Ratio or circumference to diameter 

c Speed or light 

e Charge on an electron 

g Acceleration or gravity 

force Same as g 

mole Avogadro's number 

water Pressure head per unit height or water 

au Astronomical unit 
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Pound is not recognized a.s·a. unit or mass; lb is. Compound names 
are run together, (e.g. lightyear). British unita that differ rrom 
their US count.erparta are prefixed with "br". For a. complete list or 
unita, type: 

eat /usr/lib/unittab 

Files 

/usr /lib/unittab 
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Name 

uuclean - Clean-up the uucp spool directory. 

Syntax 

uuclean [ options ] 

Description 

Uuclean will scan the spool directory for files with the speci
fied prefix and delete all those which are older than the speci
fied number of hours. 

The following options are available. 

- ddirectory 
Clean directory instead of the spool directory. 

- ppre Scan for files with pre as the file prefix. Up to 10 - p 
arguments may be specified. A - p without any pre 
following will cause all files older than the specified 
time to be deleted. 

- ntime Files whose age is more than time hours will be 
deleted if the prefix test is satisfied. (default time is 
72 hours) 

- m Send mail to the owner of the file when it is deleted. 

This program will typically be started by cron( C) . 

Files 

/usr/lib/uucp directory with commands used by uuclean 
internally 

/usr/spool/uucp spool directory 

See Also 

uucp( C), uux( C). 
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Name 

uucp, uulog - Copies files from XENIX to XENIX. 

Syntax 

uucp [ option ] ... source-file ... destination-file 

uulog [ option ] 

Description 

Uucp copies files named by the source-file arguments to the 
destination-file argument. A filename may be a pathname on 
your machine, or may have the form: 

system-name!pathname 

where "system-name" is taken from a list of system names 
which uucp knows about. Shell metacharacters ? *[] appearing 
in pathname will be expanded on the appropriate system. 

Pathnames may be a a full pathname, or a pathname preceded 
by -user where user is a user ID on the specified system and is 
replaced by that user's login directory. Anything else is 
prefixed by the current directory. 

If the result is an erroneous pathname for the remote system 
the copy will fail. If the destination-file is a directory, the last 
part of the source-filename is used. 

Uucp preserves execute permissions across the transmission 
and gives 0666 read and write permissions (see ch mod( S)). 

The following options are interpreted by uucp: 

- d Makes all necessary directories for the file copy. 

-c Uses the source . file when copying out rather 
than copying the file to the spool directory. 

- m Sends mail to the requester when the copy is 
complete. 
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Uulog maintains a summary log of uucp and uux( CP) transac
tions in the file /usr/spool/uucp/LOGFILE by gathering 
information from partial log files named 
/usr/spool/uucp/LOG.•.! . It removes the partial log files. 

The options cause uulog to print logging information: 

- ssys 
Prinra information about work involving system sys. 

- uuser 
Prinra information about work done for the specified user. 

Files 

/usr/spool/uucp Spool directory 
/usr/lib/uucp/* Other data and program files 

See Also 

uux( C), mail( C) 

Warning 

The domain of remotely accessible files can (and for obvious 
security reasons, usually should) be severely restricted. You 
will very likely not be able to fetch files by pathname; 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 pathnames. 

Notes 

For security reasons, all files received by uucp should be 
owned by uucp. 

( 

The - m option will only work sending files or receiving a sin- ( 
gle file. Receiving multiple files specified by special shell 
characters ? *[] will not activate the - m option. 

This version of uucp is based on a version 7 implementation. 

Do not run UUCP and the VI editor concurrently. 
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Name 
uunow - initiate a uucp connection now 

Synopsis 
UUDOW r -W l Sitenamcl r -W l r Si.tcoamcN l 

) Descrtptioa 

) 

) 

uunow in.i1iatcs a uucp(C) cooncction between your site and 
sitenamcs 1 through N. The command should normally be run in 
the back.ground or you will have to wait until all spooled work 
(both machines) is disposed of. Typically 1111now is invoked by 
cron(CP), which will automatically run uunow at a time specified 
in /usr/llblcrontab. 

If the -w option is specified, the cooncc:tion will only be esta
blished if there is work for sitenameN spooled. Otherwise, the 
connection is always attempted. 

Dfapmtics 
If /dev/sltenameN WR or /dev/culO is locked by uucp, a warning 
is .issued. 

See Abo 
uux(C), uucp(C), cron(CP) 

Notes 
There are no warnings if dialer devices other than /dev/culO are 
busy. 
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Name 
uuscnd - send a file to a rcmcte host 

Syao1Bis 
uusend r -m model sourccfilc sysl!sys2!..!remotcfilc 

Description 
uasend sends a file to a given location on a remote system. The 
system need not be directly conncctcd to the local system, but a 
chain of uucp links occds to connect the two systems. 

If the -m option is specified, penn.issions of the file on the remote 
end will be taken from the octal number ~i)ecificd by "mode" (see 
chmod(S)). Otherwise, the permissions of the input file will be 
used. 

The sourccfilc can be " - ". meaning to usc the standard input. 
Both of these options arc primarily intended for internal usc of 
uusend. 

The mnotefilc can include a tilde ( • ), which will expand to a 
usu's full pathname. 

Diagnostics 
If an error occurs on a site more than one removed from yours, 
you will not be notified. 

See Also 
uux(C), uucp(C) 

Notes 
You must use uwend to send a file through systems since uucp 
will only copy to a designated system, and no fwtbei-. 

All systems along the line must have the uwend command avail
able and allow remote execution of it. 

Some uucp systems have a bug where binary files cannot be the 
input to a lllLt command. 1f this problem exists in any system 
along the line, the file contents will be damaged. 
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Name 

uustat- Uucp status inquiry and job control. 

) Syntax 

) 

) 

uustat ( option ] 

Description 

Uustat will display the status of, or cancel, previously specified 
uucp commands, or provide general status on uucp connec
tions to other systems. The following options are recognized: 

- mmch 

- kjobn 

- chour 

- uuser 

- ssys 

- ohour 

- yhour 

- jail 
-v 

Report the status of accessibility of machine mch. 
If mch is specified as a.II, then the status of all 
machines known to the local uucp are provided. 
Kill the uucp request whose job number is jobn. 
The killed uucp request must belong to the person 
issuing the uustat command unless he is the 
super-user. 
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 com
municate 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 all the uucp requests. 
Report the uucp status verbosely. If this option is 
not specified, a status code is printed with each 
uucp request. 

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 may be specified at a time. 

For example, the command 
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uustat-uhdc -smhtsa -y72 -v 

will print the verbose status of all uucp requests that were 
issued by user hdc to communicate with system mhl8a within 
the last 72 hours. The job request status format is: 

job-number user remote-system command-time status-time 

where the status may be either an octal number or a verbose 
description. The octal code corresponds to the following 
description: 

STATUS OCTAL 
00001 the copy failed, but the reason cannot be deter

mined 
00002 
00004 
00010 
00020 
00040 
00100 
00200 
00400 
01000 
02000 
04000 

permission to access local file is denied 
permission to access remote file is denied 
bad uucp command is generated 
remote system cannot create temporary file 
cannot copy to remote directory 
cannot copy to local directory 
local system cannot create temporary file 
cannot execute uucp 
copy succeeded 
copy finished, job deleted 
job is queued 

The ma.chine accessibility status format is: 

system-name time status 

where time is the latest status time and status is a self
explanatory description of the machine status. 

Files 

/usr/spool/uucp 
/usr /lib/uucp/L_stat 
/usr/lib/uucp/R_stat 

See Also 

uucp( C). 

spool directory 
system status file 
request status file 
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Name 

uusub - Monitor uucp network. 

) Syntax 

) 

) 

uusub [ options J 

Description 

Uu8ub defines a uucp subnetwork and monitors the connection 
and traffic among the members of the subnetwork. The fol
lowing options are available: 

- &8Y8 

- dayB 
- 1 
-r 
-f 
- uhr 
- C8Y8 

Add BYB to the subnetwork. 
Delete sys from the subnetwork. 
Report the statistics on connections. 
Report the statistics on traffic amount. 
Flush the connection statistics. 
Gather the traffic statistics over the past hr hours. 
Exercise the connection to the system sys. If sys is 
specified as all, then exercise the connection to all 
the systems in the subnetwork. 

The connections report format is: 

sys #call #ok time #dev #login #na£k #other 

where sys is the remote system name, #call is the number of 
times the local system tries to call sys since the last flush was 
done, #ok is the number of successful connections, time is 
the the latest successful connect time, #dev is the number of 
unsuccessful connections because of no available device (e.g. 
ACU), #login is the number of unsuccessful connections 
because of login failure, #nack is the number of unsuccessful 
connections because of no response (e.g. line busy, system 
down), and #other is the number of unsuccessful connections 
because of other reasons. 

The traffic statistics format is: 

sfile sbyte rfile rbyte 
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where afile is the number of files sent and abyte is the number 
of bytes sent over the period of time indicated in the latest 
uuaub command with the - uhr option. Similarly, rfile and 
rbyte are the numbers of files and bytes received. 

The command: 

uusub- call - u 24 

is typically started by cron( C) once a day. 

Files 

/usr/spool/uucp/SYSLOG system log file 
/usr /lib/uucp/L_sub connection statistics 
/usr/lib/uucp/R_sub traffic statistics 

See Also 

uucp( C), uustat( C). 
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Name 

uut.o, uupick - Public XENIX-to-XENIX file copy. 

) Syntax 

) 

) 

uuto [ options ] source-files destination 
uupick [ - s system ] 

Description 

Uuto sends source-files t.o destination. Uuto uses the uucp( OP) 
facility t.o send files, while it allows the local system t.o control 
the file access. A source-file name is a path name on your 
ma.chine. Destination has the form: 

system! user 

where system is taken from a list of system names that uucp 
knows about (see uuname( OP)). Logname is the login name 
of someone on the specified system. 

Two options are available: 

- p Copy the source file int.o the spool direct.ory before 
transmission. 

- m Send mail t.o the sender when the copy is complete. 

The files (or sub-trees if direct.ories are specified) are sent t.o 
PUBDIR on system, where PUBDIR is a public direct.ory 
defined in the uucp source. Specifically the files are sent t.o 

PUBD IR/receive/ user/ mysystem/files. 

The destined recipient is notified by mail( C) of the arrival of 
files. 

Uupick accepts or rejects the files transmitted t.o the user. 
Specifically, uupick searches PUBDIR for files destined for the 
user. For ea.ch entry (file or direct.ory) found, the following 
message is printed on the standard output: 

from system: [file file-name] [ dir dsrname] ? 
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Uupick then reads a line from the standard input to determine 
the disposition of the file: 

<new-line> 

d 

m [ dar] 

a [ dt"r J 

p 

q 

Go on to next entry. 

Delete the entry. 

Move the entry to named directory di"r 
(current directory is default). 

Same as m except moving all the files sent 
from ayatem. 

Print the content of the file. 

Stop. 

EOT ( control-d) Same as q. 

!command Escape to the shell tD do command. 

• Print a command summary . 

( 

Uupick invoked with the - sayatem option will only search the ( 
PUBDIR for files sent from ayatem. 

Files 

PUBDIR /usr/spool/uucppublic public directory 

See Also 

mail( C), uuclean( C), uucp( C), uuname( C), uusta.t( C), 
uux( C). 
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Name 

uux - Executes command on remote XENIX. 

Syntax 

uux [ - ] command-string 

Description 

Uux will gather 0 or more files from various systems, execute 
a command on a specified system and send standard output to 
a file on a specified system. 

The command-string is made up of one or more arguments 
that look like a shell command line, except that the command 
and filenames may be prefixed by system-name!. A null 
system-name is interpreted as the local system. 

Filenames may be (1) a full pathname; (2) a pathname pre
ceded by -xxx; where xxx is a user ID on the specified system 
and is replaced by that user's login directory; or ( 3) anything 
else prefixed by the current directory. 

The "- " option will cause the standard input to the uux com
mand to be the standard input to the command-string. 

For example, the command 

uux "!diff usg!/usr/dan/fl pwba!/a4/dan/fl > !fi.diff" 

will get the fl files from the usg and pwba machines, execute 
a di"ff command and put the results in fl.cliff in the local direc
tory. 

Any special shell characters such as <>;I should be quoted 
either by quoting the entire command-string, or quoting the 
special characters as individual arguments. 
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Files 

/usr /uucp/spool Spool directory 

/usr /uucp/* Other data and programs 

See Also 

uucp( C) 

Warning 

An installation may, and for security reasons generally will, 
limit the list of commands executable on behalf of an incom
ing request from uux. Typically, a restricted site will permit lit
tle other than the receipt of mail via uux. 

Notes 

Only the first command of a shell pipeline may have a 
system-name!. All other commands are executed on the sys
tem of the first command. 

The shell metacharacter • will probably not perform as 
expected. 

The shell tokens < < and > > are not implemented. 

There is no notification of denial of execution on the remote 
machine. 
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Name 

vi - Invokes a screen-oriented display edit.or. 

) Syntax 

) 

) 

vi ( - option. .. J ( command J ( /a1enamej 

Description 

Yi offers a. powerful set of text editing operations based on a. set of 
mnemonic commands. Most commands are single keystrokes that 
perform simple editing Cunctions. Yi displays a run screen "win
dow" int.o the file you a.re editing. The contents or this window can 
be changed quickly and easily within vi. While editing, visual feed
back is provided (the name vi itselt is short for "visual" ) . 

Yi and the line edit.or ex a.re one and the same edit.or: the names vi 
and ex identity a particular user interf'ace rather than any underlying 
functional difference. The differences in user int.erf'ace, however, 
are quite striking. Ex is a powerful line-oriented edit.or, similar to the 
edit.or ed. However, in both ex and ed, visual updating of the termi
nal screen is limited, and commands a.re entered on a command line. 
Yi, on the other hand, is a screen-oriented edit.or designed so that 
what you see on the screen corresponds exactly and immediately to 
the contents ot the rile you a.re editing. 

Options available on the vi command line: 

- t 

- r 

- I 

- Wll 

- x 

Equivalent to an initial tag command; edits the file con
taining the tag and positions the edit.or a.tits definition. 

Used in recovering a.ft.er an edit.or or syst.em crash, 
retrieving the la.st saved version of the named file. Ir no 
file is specified, this option prints a list ot saved files. 

Specific to editing LISP, this option sets the showmatch 
and lisp options. 

Sets the default window size to n. U setul on dialups to 
start in small windows. 

Ca.uses vi to prompt for a. key used to encrypt and decrypt 
the contents ot the named files. 

- R Sets a. rea.donly option so that files can be viewed but not 
edited. 
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Tl&e Editing Buffet' 

Vi performs no editing operations on the file that you name during 
invocation. Instead, it works on a copy or the file in an editing buffer. 
The editor remembers the name or the file specified at invocation, so 
that it can later copy the editing buffer back to the named file. The (• 
contents or the named file are not affected until the changes are 
copied back to the original file. This allows editing of the buffer 
without immediately destroying the contents or the original file. 

When you invoke vi with a single filename argument, the named file 
i.s copied t.o a temporary editing buffer. When the file i.s written out, 
the temporary file i.s written back to the named file. 

M odu of Operation 

Within vi there are three distinct modes or operation: 

Command Mode 

Insert Mode 

E.x Escape Mode 

Special Keya 

Within command mode, signals from the 
keyboard are interpreted as editing com
mands. 

Insert mode can be entered by typing any 
of' the vi insert, append, open, substitute, 
change, or replace commands. Once in 
insert mode, letters typed at the keyboard 
are inserted into the editing buffer. 

The vi and ex editors are one and the 
same editor differing mainly in their user 
interface. In vi commands are usually sin
gle keystrokes. In ex, commands are lines 
of' text terminated by a RETURN. Vi has a 
special "escape" command that gives 
access to many oC these line-oriented ex 
commands. To escape to ex escape mode, 
type a colon ( :) . The colon is echoed on 
the status line as a prompt ror the ex 
command. An executing command can 
be aborted by pressing INTERRUPI'. Most 
file manipulation commands are executed 
in ex escape mode; for example, the com
mands to read in a file, and to write out 
the editing buffer t.o a file. 

There a.re several special keys in vi. These keys a.re used to edit, del
imit, or abort commands and command lines. 
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ESC 

RETURN 

VI ( C) 

Used t.o return t.o vi command mode, ca.nee! partially 
rormed commands. 

Terminates ex commands when in ex escape mode. Also 
used t.o start a new line when in insert mode. 

INTERRUPT 
Otten the same as the DEL or RUBOUT key on many termi
nals. Generates a.n interrupt, telling the edit.or t.o st.op what 
it is doing. Used t.o abort any command that is executing. 

Used t.o specify a string t.o be searched ror. The slash 
appean on the status line as a prompt tor a search string. 
The question mark (!) works exactly like the slash key, 
except that it is used t.o search backward in a file instead or 
rorward. 

The colon is a prompt ror an ex command. You can then 
type in any ex command, rollowed by an ESC or RETURN 
and the given ex command is executed. 

The rollowing characters are special in insert mode: 

BKSP Backs up the cursor one character on the current line. 
The last character typed berore the BKSP is removed from 
the input buffer, but remains displayed on the screen. 

CNTRL-U Moves the cursor back t.o the first character of the inser
tion, and restarts insertion. 

CNTRL-V Removes the special significance or the next typed charac
ter. Use CNTRL-V t.o insert control characters. Line feed 
and CNTRL-J cannot be insert.ed in the text except as 
newline characters. CNTRL-Q and CNTRL-S are trapped 
by the operating system before they are interpreted by vi, 
so they t.oo cannot be inserted as text. 

CNTRL-W Moves the cursor back t.o the first character or the la.st 
inserted word. 

CNTRL-T During an insertion, with the 4utoin4ent option set and at 
the beginning or the current line, typing this character 
will insert 1h.i/t111idt/& whitespace. 

CNTRL-@ Ir typed as the first character or an insertion it is replaced 
with the last text inserted, and the insertion terminates. 
Only 128 characters are saved from the last insertion. Ir 
more than 128 characters were inserted, then this com
mand inserts no characters. A CNTRL-~ cannot be part 
or a file, even it quoted. 
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/ru10/eing 11nd Eziting Vi 

To ent.er vi type: 

vi 

vi tile 

vi+ 123 l'ile 

vi+ 45 file 

vi +/word file 

vi+ /tty file 

Edita empty editing buffer 

Edita n11med file 

Goes to line 129 

Gou to line -l5 

Find1 fi'i'tlt occurrence of "word" 

Find1 fim occurrence of "tty" 

There a.re several ways to exit the editor: 

VI ( C) 

ZZ The editing buffer is written to the file only it any changes were 
made. 

:x The editing buffer is writt.en to the file only it any changes were 
made. 

:q! Cancels an editing session. The exclamation mark (!) t.ells vi 
to quit unconditionally. In this case, the editing buffer is not 
writt.en out. 

Vi Commands 

Vi is a visual editor with a window on the file. What you see on the 
screen is vi's notion of what the file contains. Commands do not 
cause any change to the screen until the complete command is typed. 
Most commands may take a preceding count that specifies repetition 
of the command. This count parameter is not given in the following 
command descriptions, but is implied unless overriden by some 
other prefix argument. When vi gets an improperly formatted com
mand it rings a bell. 

Cursor M ot1ement 

The cursor movement keys allow you to move your cursor a.round in 
a file. Note in particular the arrow keys (if available on your termi
nal), the "h" "j", "k" , and "I" cursor keys, and SPACE, BKSP, 
CNTRL-N, and CNTRL-P. These three sets of keys perform identical 
functions. 

Forward Space - I, SPACE, or-> 

Syntax: I 
SPACE 
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-> 

Function: Moves the cursor forward one character. Ir a count is 
given, move forward count chuacters. You cannot move 
past the end or the line. 

Backspace - h, BKSlP', or<-

Syntax: b 
BKSJP' 
<-

Function: Moves cursor backward one chuacter. If a count is 
given, moves backward count characters. Note that you 
cannot move pa.st the beginning or the current line. 

Next Line - +, RETURN, j, CN'mL-N, and LF 

Syntax: + 
RETURN 

Function: Moves the cursor down to the beginning of the next line. 

Syntax: j 
CN'lRLoN 
LF 
(down arrow) 

Function: Moves the cursor down one line, rema1010g in the same 
column. Not.e the difference between these commands 
and the preceding set of next line commands which move 
to the beginning of the next line. 

Previous Line - k, CNTRL-P, and -

Syntax: k 
CNTRL-P 
(up arrow) 

Function: Moves the cursor up one line, remaining in the same 
column. If a count is given then the cursor is moved 
count lines. 

Syntax: 

Function: Moves the cursor up to the beginning of the previous 
line. If a count is given then the cursor is moved up a 
count lines. 

Beginning of Line - 0 and • 

Syntax: 
(]) 
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Function: Moves the cursor to the beginning or the current line. 
Note that 0 always moves the cursor to the first character 
or the current line. The caret ( A) works somewhat 
differently: it moves to the first character on a line that is 
not a tab or a space. This is useful when editing files that 
have a great deal or indentation, such as program t.exta. 

End of Line - $ 

Syntax: S 

Function: Moves the cursor to the end or the current line. Note 
that the cursor resides on top of the last character on the 
line. If a count is given, then the cursor is moved for· 
ward count- 1 lines to the end ot the line. 

G>to Line - G 

Syntax: [linenumhe~G 

Function: Moves the cursor to the beginning ot the line specified by 
linenumhe1'. It no linenumbe,. is given, the cursor moves 
to the beginning of the la.t line in the file. To find the 
line number ot the current line, use CNTRL-G. 

Column -

Syntax: [columnJI 

Function: Moves the cursor to the column in the current line given 
by column. It no column is given then the cursor is 
moved to the first column in the current line. 

Word Forward - w and W 

Syntax: w 
w 

Function: Moves the cursor forward to the beginning or the next 
word. The lowercase w command searches tor a word 
defined as a string of alphanumeric characters separated 
by punctuation or whitespace (i.e., tab, newline, or space 
characters). The uppercase W command searches for a 
word defined as a string of non whitespace characters. 

Back Word - b and B 

Syntax: b 
B 

Function: Moves the cursor backward to the beginning or a word. 
The lowercase b command searches backward for a word 
defined as a string or alphanumeric characters separated 
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by punctuation or whitespace (i.e., tab, newline, or space 
characters). The uppercase B command searches for a 
word defined as a string or non-whitespace characters. IC 
the cursor is already within a word, then it moves back
ward t.o the beginning or that word. 

End- e and E 

Syntax: e 
E 

Function: Moves the cursor t.o the end or a word. The lowercase e 
command moves the cursor to the last character of a 
word, where a word is defined as a string or alphanumeric 
characters separated by punctuation or whitespace (Le., 
tab, newline, or space characters). The uppercase E 
moves the cursor to the last character or a word where a 
word is defined as a string or nonwhitespace characters. 
Ir the cursor is already within a word, then it moves to 
the end of that word. 

Sentence - ( and ) 

Syntax: 

Function: Moves the cursor to the beginning (left parenthesis) or 
end oC a sentence (right parenthesis). A sentence is 
defined as a sequence or characters ending with a period 
(.), question mark (?), or exclamation mark ( !) , fol
lowed by either two spaces or a newline. A sentence 
begins on the first nonwhitespace character following a 
preceding sentence. Sentences are also delimited by para. 
graph and section delimiters. See below. 

Paragraph - { and } 

Syntax: 

Function: 

Section -

Syntax: 

Moves the cursor to the beginning. ( {) or end (}) of a 
paragraph. A paragraph is defined with the pa.ra.gra.ph.1 
option. By default, paragraphs are delimited by the nroff 
macros ".IP", ".LP", ".P", ".QP", and ".bp". Para
graphs also begin after empty lines. 

([and]] 

n 
Function: Moves the cursor to the beginning ( [D or end (]]) or a 

section. A section is defined with the 1ectiona option. By 
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defa.ult, sections a.re delimited by the nroff macros ".NH" 
and ".SH". Sections a.lso start at Connfeeds (CNTRL·L) 
and a.t Jines beginning with a brace ( {). 

Match Delimit.er - % 

Syntax: % 

Function: Moves the cursor to a. matching delimiter, where a. de!· 
imit.er is a parenthesis, a. bracket, or a brace. This is use· 
rul when matching pairs of nested parentheses, brackets, 
and braces. 

l8!ome - El 

Syntax: ( offae~H 

Function: Moves the cursor to upper left comer of screen. Use 
this command to quickly move to the top of the screen. 
If an offoet is given, then the cursor is homed offaet· l 
number of lines from the top of the screen. Note that 
the command "dH" deletes all lines from the current line 
to the top line shown on the screen. 

Middle Screen - M 

Syntax: M 

Function: Moves the cursor to the beginning of the screen's middle 
line. Use this command to quickly move to the middle of 
the screen from either the top or the bottom. Not.e tha.t 
the command "dM" deletes from the current line to the 
line specified by the M command. 

Lower Screen - L 

Syntax: [ offaeq L 

Function: Moves the cursor to the lowest line on the screen. Use 
this command to quickly move to the bottom of the 
screen. If a.n off1et is given, then the cursor is homed 
oifaet·l number of lines from the bottom of the screen. 
Note tha.t the command "dL" deletes a.II lines from the 
current line to the bottom line shown on the screen. 

Previous C'.ontext - "and " 

Syntax: 
'character 

'character 

Pa.ge 8 
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Function: Moves the cursor to previous context or to context 
marked with the m command. IC the single quotation 
mark or back quota.tion mark is doubled, then the cursor 
is moved to previous cont.ext. IC a single character is 
given alt.er either quotation mark, then the cursor is 
moved to the loc:i.tion or the specified mark as defined by 
the m command. Previous context is the location in the 
file or the last "nonrelative" cursor movement. The sin
gle quotation mark ( ') syntax is used to move to the 
beginning or the line representing the previous context. 
The back quotation mark ( ') syntax is used to move to 
the previous context within a line. 

TAe Screen Comm11nd1 

The screen commands are not cursor movement commands and can
not be used in delete commands as the delimiters of text objects. 
However, the screen commands do move the cursor and are useful 
in paging or scrolling through a file. These commands are described 
below: 

Page - CNIRL-U and CN'IJU,.D 

Syntax: [ lizeJCNIRL-U 
[ lize)CNIRL-D 

Function: Scrolls the screen up a half window (CNTRL-U) or down a 
ha.lr window ( CNTRL-0). Ir size is given, then the scroll 
is size number or lines. This value is remembered ror all 
later scrolling commands. 

Scroll - CNIRL-F and CN'm.L-B 

Syntax: CN'IlU.-F 
CN'IRL-B 

Function: Pages screen forward and backward. Two lines of con
tinuity are kept between pages ir possible. A preceding 
count gives the number of pages to move forward or 
backward. 

Status - CN'IlU.-G 

Syntax: BELL 
CN'IRL-G 

Function: Prints vi status on status line. This gives you the name or 
the file you are editing, whether it has been modified, the 
current line number, the number or lines in the file, and 
the percentage or the file (in lines) that precedes the cur
sor. 
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Zero Screen - z 

!~:~:::::~:~ ::J~nmN li11e11umbe~z( 1ize]-

Syntax: 

Function: Redraws the display with the current line placed at or ( 
"zeroed" at the t.op, middle, or bottom ot the screen, 
respect.ively. Ir you give a nze, then the number of lines 
displayed is equal t.o lize. It a preceding linenumber is 
given, then the given line is placed at the t.op or the 
screen. Ir the last argument is a RETURN, then the . 
current line is placed at the t.op of the screen. Ir the last 
argument is a period (.), then the current line is placed 
in the middle or the screen. Ir the last argument is a 
minus sign (- ), then the current line is placed at the 
bott.om ot the screen. 

Redraw - CN'IRL-R or CN'JRL.L 

Syntax: 

Function: Redraws the screen. Use this command t.o erase any sys
tem messages that may scramble your screen. Note that 
system messages do not affect the file you are editing. 

The text insertion commands always place you in insert mode. Exit 
rrom insert mode is always done by pressing ESC. The following 
insertion commands a.re "pure" insertion commands; no text is 
deleted when you use them. This differs from the text modification 
commands change, replace, and substitute, which delete and then 
insert text in one operation. 

Insert - i and I 

Syntax: i[teztjESC 
I[teztjESC 

Function: Insert tezt in editing buffer. The lowercase i command 
places you in insert mode. Tezt is inserted be/ore the 

( 

character beneath the cursor. To insert a newline, just {. 
press a RETURN. Exit insert mode by typing the ESC key. 
The uppercase I command places you in insert mode, but 
begins text insertion at the beginning or the current line, 
rather than berore the cursor. 

Append - a and A 
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Syntax: a[tezt)ESC 
A[tezt)ESC 

VI ( C) 

Function: Appends tezt to the editing buffer. The lowerclll!le a com· 
mand works ezactly like the lowerca,,e i command, except 
that text insertion begins after the cursor and not berore. 
This is the one way to add text to the end oC a line. The 
upperclll!le A command begins appending text at the end 
oC the current line rather than after the cursor. 

Open New Line - o and 0 

Syntax: o[tez~ESC 
O(tezt)ESC 

Function: Opens a new line and inserts text. The lowercase o com
mand opens a new line below the current line; uppercase 
0 opens a new line aboH the current line. ACter the new 
line hu been opened, both these commands work like 
the I command. 

Tezt Deletion 

Many or the text deletion commands use the letter "d" as an opera
tor. This operator deletes text objects delimited by the cursor and a 
cursor movement command. Deleted text is always saved away in a 
buffer. The delete commands are described below: 

Delere Oiaracter - x and X 

Syntax: x 
x 

Function: Deletes a character. The lowercase x command deletes 
the character beneath the cursor. With a preceding 
count, count characters are deleted to the right beginning 
with the character beneath the cursor. This is a quick and 
easy way to delete a rew characters. The uppercase x 
command deletes the character just before the cursor. 
With a preceding count, count characters are deleted back
ward, beginning with the character just before the cursor. 

Delere - d and D 

Syntax: dcurror-movement 
dd 
D 

Function: Deletes a text object. The lowercase d command takes a 
cun1or-m0Hment as an argument. IC the cun1or-mo11eme11t 
is an intra.line command, then deletion takes place from 
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the cursor to the end or the text object delimited by the 
c:unor-movement . Deletion rorward deletes the character 
beneath the cursor; deletion backward does not. Ir the 
c:unor-movement is a multiline command, then deletion 
takes place rrom and including the current line to the text 
object delimited by the c:unor-moveme1&t. 

The dcl command deletes whole lines. The uppercase D command 
deletes from and inc:luding the cursor to the end or the current line. 

Deleted text is automatically pushed on a stack or buffers numbered 
1 through 9. The most recently deleted text is al.so placed in a spe· 
cial delete buffer that is logically buffer 0. This special buffer is the 
derault buffer (or all (put) commands using the double quotation 
mark (") to specify the number or the buffer ror delete, put, and 
yank commands. The buffers 1 through 9 can be accessed with the 
p and P (put) commands by appending the double quotation mark 
(") to the number or the buffer. For example 

"4p 

puts the contents of delete buffer number 4 in your editing buffer 
just below the current line. Note that the last deleted text is "put" 
by default and does not need a preceding buffer number. 

Te:rt M oJ.ific:a.tion 

The text modification commands a.JI involve the replacement or text 
with other text. This means that some text will necessarily be 
deleted. All text modification commands can be "undone" with the 
u command, discussed below: 

Undo- u and U 

Syntax: u 
u 

Function: Undoes the last insert or delete command. The lowercase 
u command undoes the last insert or delete command. 
This means that a(ter an insert, u deletes text; and art.er a 
delete, u inserts text. For the purposes or undo, a.II text 
modification commands are considered insertions. 

Repeat

Synta.x: 

The uppercase U command restores the current line to its 
sta.te before it was edited, no matter how many times the 
current line has been edited since you moved to it. 
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Function: Repeats the last insert or delete command. A special case 
exists ror repeating the p and P "put" commands. When 
these commands are preceded by the name or a delete 
buffer, then successive u commands print out the con
tents or the delete buffers. 

Olange - c and C 

Syntax: cc:ul'lof'omovement teztESC 
CteztESC 
ccteztESC 

Function: Changes a. text object and replaces it with tezt . Tex' .. is 
inserted as with the i command. A dollar sign (S) m:uks 
the extent or the change. The c command changes arbi
trary text objects delimited by the cursor and a c:u"'o"' 
movement • The C and cc commands affect whole lines 
and are identical in runction. 

Replace - r and R 

Syntax: rc:har 
RteztESC 

Function: Overstrikes character or line with char or tezt , respec· 
tively. Use r to overstrike a. single character and R to 
overstrike a. whole line. A count multiplies the replace· 
ment text count times. 

Substitute - s and S 

Syntax: steztESC 
SteztESC 

Function: Substitutes current character or current line with tezt. Use 
s to replace a. single character with new· text. Use S t.o 
replace the current line with new text. Ir a preceding 
count is given, then te:rt substitutes for count number of 
characters or lines depending on whether the command is 
s or S, respectively. 

Filter -

Syntax: lc:ursor·mo11ement cmdRETURN 

Function: Filters the text object delimited by the cursor a.nd curso,.. 
movement through the command, c:rrad. For example, the 
following command sorts all lines between the cursor and 
the bott.om of the screen, substituting the designated Jines 
with the sorted lines: 

!Lsort 
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Arguments and shell metacharacters may be included as 
part of cmd; however, standard input and output are 
always associated with the text object being filtered" 

Join Lines - J 

Syntax: J 

Function: Joins the current line with the rollowing line" Ir a count 
is given, then count lines are joined. 

Shift - < and > 

Syntax: > ( curfor-movement) 
< [ cunor-movement) 
>> 
<< 

Function: Shirts text left ( >) or right ( <)" Text is shifted by the 
value or the option 1ln]twidth., which is normally set to 
eight spaces" Both the > and < commands shift all lines 
in the text object delimited by the current line and 
cunor-mooemento The > > and < < commands affect 
whole lines" All versions or the command can take a 
preceding count that acts to multiply the number or 
objects affected. 

Tezt M ooement 

The text movement commands move text in and out or the named 
buffers a-z and out or the delete buffers 1-9" These commands 
either "yank" text out or the editing buffer and int.a a named buffer 
or "put" text into the editing buffer trom a named buffer or a delete 
buffer" By default, text is put and yanked Crom the "unnamed 
buffer", which is also where the most recently deleted text is placed" 
Thus it is quite reasonable t.o delete text, move your cursor to the 
location where you want the deleted text placed, and then put the 
text back int.a the editing buffer at this new location with the p or P 
commando 

The named buffers a.re most useful for keeping track or several 
chunks or text that you want to keep on hand for lat.er access, move
ment, or rearrangement.. These buffers a.re named with the letters 
"a" through "z". To refer t.o one or these buffers (or one or the 
numbered delete buffers) in a command such. a.s put, yank, or 
delete, use a. quotation mark. Fos example, t.o yank a. line int.a the 
buffer named e1, type: 

"ayy 

To put this text back int.a the file, type: 
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"ap 

Ir you delet.e t.ext into the buffer named A rather than cs, then text is 
appended to the buffer. 

Not.e that the cont.ents or the named buffers are not destroyed when 
you switch files. ThereCore, you can delet.e or yank text into a 
buffer, switch files, and then do a put. Buffer cont.ents are de1troyed 
when you exit the editor, so be careful. 

Put- p andP 

Syntax: 

Function: 

r e1lp.\e1numeric:]p r c&lp.\c&numeric:]P 

Puts text from a buffer into the editing buffer. If no 
buffer name is specified, then t.ext is put from the 
unnamed buffer. The lowercase p command puts t.ext 
either below the current line or aft.er the cursor, depend
ing on whether the buffer contains a partial line or not. 
The uppercase P command puts t.ext either above the 
current line or before the cursor, again depending on 
whether the buffer contains a partial line or not. 

Yank- y andY 

Syntax: Flette~yeurior-mnement lette -yy 
lette Y 

Function: Copies t.ext in the editing buffer to a named buffer. Ir no 
buffer name is specified, then text is yanked into the 
unnamed buffer. Ir an uppercase letter is used, then text 
is appended to the buffer and does not overwrite and des
troy the previous cont.ents. When a cursor-movement is 
given as an argument, the delimit.ed t.ext object is yanked. 
The Y and yy commands yank a single line, or, it a 
preceding count is given, multiple lines can be yanked. 

Searching 

The search commands search either forward or backward in the edit
ing buffer for text that matches a given regular expression. 

Search - / and ! 

Syntax: /\pattern)/( o ff1et]RETURN 
/ pcztternlREnJRN 
! pattern ? [ off1et]RETURN 
! pattern RETURN 
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Function: Searches forward ( /) or backward ( !) for p11ttem. A 
string is actually a regular expression. The trailing delim
iter is not required. Ir no p11tum is given, then la.st p11t· 
um se&rch.ed for is used. After the second delimiter, a.n 
offset may be given, specifying the beginning of a line 
relative to the line on which p11tum W3.9 round. For ( .. ·· 
example ~ 

/word/-

finds the beginning of the line immediately preceding the 
line containing "word': and 

/weird/+ 2 

finds the beginning of the line two lines alter the line 
containing "word". See also the ignorec111e a.nd m11gic 
options. 

Next String - n and N 

Syntax: n 
N 

Function: Repeats the last search command. The n command 
repeats the search in the same direction as the la.st search '·· 
command. The N command repeats the search in the \ 
opposite direction of the la.st search command. 

JF'ind Character - rand F 

Syntax: fch11r 
Fch11r 

Function: Finds character ch11r on the current line. The lowercase f 
searches forward on the line; the uppercase F searches 
backward. The semicolon ( ; ) repeats the last character 
search. The comm a. ( , ) reverses the direction of the 
search. 

To Character - t and T 

Syntax: tchar 
Tch11r 

Function: Moves the cursor up to but not on to char. The semi
colon ( ; ) re pea.ts the la.st character search. The comma. 
( , ) reverses the direct.ion of the search. 
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Mark- m 

Syntax: mletter 

Function: Marks a.place in the file with a.lowerca.se letter. You·ca.n 
move t.o a. ma.rk using the "t.o ma.rk" commands 
described below. It is oft.en useful t.o erea.t.e a. ma.rk, 
move the cursor, and then delete from the cursor t.o the 
ma.rk "a" with the following comma.nd: 

d'a 

To Mark - ' and ' 

Syn tax: 'fetter 

Function: 

'letter 

Move to letter. These commands let you move t.o the 
location of a ma.rk. Ma.rks are denoted by single lower
case alphabetic characters. Before you ca.n move t.o a. 
ma.rk, it must. first be created with the m command. The 
back quotation ma.rk ( ') moves you t.o the exact location 
of the ma.rk within a line; the Corwa.rd quotation ma.rk ( ') 
moves you t.o the beginning of the line containing the 
mark. Note that these comma.nds are a.lso legal cursor 
movement. commands. 

E:rit 11ntl Esc11pe Comma.nils 

There are several commands that a.re used t.o escape from vi com 0 

mand mode and t.o exit the edit.or. These are described below: 

Ex Escape -

Syntax: 

Function: Enters ex escape mode to execute an ex command. The 
colon appea.rs on the status line· aa a prompt for an ex 
command. You then ca.n enter an ex command line ter
minated by either a RETURN or an ESC a.nd the ex com
ma.ad will execute. You a.re then prompted t.o type 
RETURN t.o return t.o vi comma.ad mode. During the 
input of the ex command line or during execution of the 
ex command you may press INTERRUPT t.o abort wha.t 
you are doing and return to vi command mode. 

Exit Editor - ZZ 

Syntax: ZZ 

Function: Exit vi and write out the file if any changes ha.ve been 
made. This returns you to the shell from which you 
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invoked vi. 

Quit to Ex - Q 

Syntax: Q 

Function: Enters the ex editor. When you do this, you will still be ( 
editing the same file. You can return to vi by typing the 
vi command from ex. 

Ex Commands 

Typing the colon (:) escape command when in command mode, pro
duces a colon prompt on the status line. This prompt is tor a com
mand available in the line-oriented editor, ex. In general, ex com
mands let you write out or read in files, escape to the shell, or switch 
editing files. 

Many or these commands perform actions that affect the "current" 
file by default. The current file is normally the file that you named 
when you invoked vi, although the current file can be changed with 
the "file" command, r, or with the "next" command, n. In most 
respects, these commands are identical to similar commands tor the 
editor, ed. All such ex commands are aborted by either a RETURN 
or an ESC. We shall use a RETURN in our examples. Command 
entry is terminated by typing an INTERRUPl'. 

Command Structure 

Most ex command names are English words, and initial prefixes or 
the words are acceptable abbreviations, In descriptions, only the 
abbreviation is discussed, since this is the most frequently used form 
or the command. The ambiguity or abbreviations is resolved in 
raver or the more commonly used commands. As an example, the 
command substitute can be abbreviated s while the shortest avail
able abbreviation for the set command is se. 

Most commands accept prefix addresses specirying the lines in the 
file that they are to affect. A number or commands also may take a 
trailing count specifying the num her or lines to be involved in the 
command. Count.s are rounded down ir necessary. Thus, the com
mand "lOp" will print the tenth line in the buffer while "move 5" 
will move the current line alter line 5. 

( 

(''', Some commands take other information or parameters, stated alter . 
the command name. Examples might be option names in a set com-
mand, such as "set number", a filename in an edit command, a reg-
ular expression in a substitute command, or a target address for a 
copy command, such as 
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1,5 copy 25 

A number or commands have variants. The variant form of the 
command is invoked by placing an exclamation mark (!) immedi
ately aft.er the command name .. Some or the default varianta may be 
controlled by options; in this case, the exclamation mark turns off 
the meaning or the default. 

In addition, many commands ta.Ice flags, including the charact.ers "p" 
and"!". A "p" or "l" must be preceded by a blank or tab. In this 
case, the command abbreviated by these charact.ers is executed aft.er 
the command complet.es. Since ex normally prints the new current 
line aft.er each change, p is rarely necessary. Any number or plus 
( +) or minus (- ) charact.ers may also be given with these flags. Ir 
they appear, the specified offset is applied to the current line value 
before the printing comm~d is executed. 

Most commands that change the cont.ents or the editor buffer give 
reedback if the scope of the change exceeds a threshold given by the 
report option. This feedback helps to detect undesirably large 
changes so that they may be quickly and easily reversed with the 
undo command. After commands with global effect, you will be 
informed if the net change in the number of lines in the buffer dur
ing this command exceeds this threshold. · 

Comm411J AJJrun'ng 

The following specifies the line addressing syntax tor ex commands: 

II 

s 

% 

+nor - 11 

The current line. Most commands leave the current 
line as the last line which they affect. The default 
address tor most commands is the current line, thus 
"." is rarely used alone as an address. 

The 11th line in the editor's buffer, lines being num
bered sequentially from 1. 

The last line in the buffer. 

An abbreviation tor "1,S", the entire buffer. 

An offset, 11 relative to the current buffer line. The 
Corms ".+3" "+3" and "+++" are all 
equivalent. Ir the current line is line 100 they all 
address line 103. 

/p4tUm/ or ! p4ttem! 
Scan forward and backward respectively ror a text 
matching the regular expression given by p4ttem. 
Scans normally wrap a.round the end of the buffer. 
Ir all th a.t is desired is to print the next line con ta.in
ing p4ttem, then the trailing slash (/) or question 
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mark (!) ma.y be omitted. Ir pattern is omitted or 
explicitly empty, then the string matching the la.st 
specified regular expression is located. The rorms 
"RETURN" and "!RETURN" scan using the la.st 
named regular expression. Arter a. substitute, 
"RETURN" and "!!RETURN" would scan using 
that substitute's regular expression. ( 

or 'z Before ea.ch nonrela.tive motion of the current line 
dot(.), the previous current line is marked with :r. 
label, subsequently referred to with two single quo
tation marks ( 'j. This makes it ea,,y to refer or 
return to this previous context. Marks are esta
blished with the vi m command, using :r. single 
lowercase letter as the name of the mark. Marked 
lines are later referred to with the notation 

'z. 

where z is the name of a. mark. 

Addresses to commands consist or a. series of addresses, separated 
by a colon (,) or a. semicolon (;). Such address list.a a.re evaluated 
left to right. When addresses a.re separated by a. semicolon (;) the 
current line ( . ) is set to the va.lue or the previous addressing expres-
sion before the next address is interpreted. If more addresses a.re (. 
given tha.n the command requires, then all but the last one or two 
a.re ignored. Ir the command takes two addresses, the first addressed 
line must precede the second in the buffer. Null address 
specifications a.re permitted in a. list of addresses, the default in this 
case is the current line"."; thus ",100" is equivalent to ".,100". It 
is a.n error to give a prefix address to a command which expects 
none. 

Comm1uid Format 

The following is the format for all ex commands: 

All pa.rts are optional depending on the particular command and ita 
options. The following section describes specific commands. 

Argument Liat Commands 

The argument list commands allow you to work on a. set of files, by 
remembering the list of filenames that a.re specified when you invoke 
vi. The 3.rgll command lets you examine this list of filenames. The 
fl.le command gives you information about the current file. The n 
(next) command lets you either edit the next file in the argument 
list or change the list. And the rewind command lets you restart 
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editing the files in the list. All or these commands are described 
below: 

args 

r 

r file 

n 

nl 

The members or the argument list are printed, with 
the current argument delimited by brackets. For 
example, a list might look like this: 

fllel file2 jfile3J file4 file5 

The current file is file9. 

Prints the current filename, whether it ha.s been 
modified since the last writ.e command, whether it is 
readonly, the current linenumber, the number of 
lines in the buffer, and the percentage or the buffer 
that you have edited. In the rare case that the 
current file is "!Not edited!" this is noted also; in 
this case you have to use the rorm "wl" to write to 
the file, since the editor is not sure that a w com
mand will not destroy a file unrelated to the current 
contents or the buffer. 

The current filename is changed to file which is con
sidered "(Not edited!". 

The next file in the command line argument list is 
edited. 

This variant suppresses warnings about the 
modifications to the buffer not having been written 
out, discarding irretrievably any changes that may 
have been made. 

n [+ commanJ] fileli1t 

rew 

rew! 

Edit Command• 

The specified fileli6t is expanded and the resulting list 
replaces the current argument list; the first file in the 
new list is then edited. Ir command is given (it must 
contain no spaces), then it is executed after editing 
the first such file. 

The argument list is rewound, and the first file in the 
list is edited. 

Rewinds the argument list discarding any changes 
made to the current buffer. 

To edit a file other than the one you a.re currently editing, you will 
often use one or the variations or the e command. 
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In the following discussions, note tha.t the name oC the current Ille is 
alwa.ys remembered by vi a.nd is specified by a. percent sign ( %) • The 
name oC the previou1 file in the editing buffer is specified by a. 
number sign ( #). 

The edit comma.nds are described below: 

e file Used to begin a.n editing session on a. new file. The edi0 

tor first checks to see if the buffer ha.s been modi.tied 
since the la.st w comma.nd wa.s issued. If it has been, a. 
warning is issued a.nd the command is aborted. The eom0 

ma.nd otherwise deletes the entire eontent:a of the editor 
buffer, ma.kes the named file the current file a.nd print.a 
the new filename. ACter ensuring tha.t this file is sensible, 
(i.e., tha.t it is not a. binary file, directory, or a. device), 
the editor rea.ds the file into it.s buffer. IC the rea.d or the 
file completes without error, the number or lines a.nd 
chara.cters rea.d is printed on the status line. IC there were 
a.ny non- ASCII characters in the file they are stripped or 
their non- ASCII high bits, and any null characters in the 
file a.re discarded. It none or these errors occurred, the 
file is considered edited. It the la.st line or the input file is 
missing the trailing newline cha.ra.cter, it is supplied a.nd a. 
complaint issued. The current line is initia.lly the first line 
or the file. 

e! /i/.e 

e + "/i/.e 

CNTRL-· 

This va.ria.nt Corm suppresses the complaint a.bout 
modifica.tions having been ma.de a.nd not written Crom the 
editor buffer, thus discarding all changes tha.t have been 
ma.de before editing the new file. 

Ca.uses the editor to begin editing a.t line " ra.ther tha.n a.t 
the first line. The argument " ma.y also be a.n editor com
ma.nd containing no spaces; Cor example,"+ /pattern". 

This is a. shorthand equiva.lent Cor ":e fRETURN", 
which returns to the previous position in the la.st edited 
file. It you do not want to write the file you should use 
":e! #RETURN" instead. 

Wn"te Comm11r&d1 

( 

( 

The write comma.nds let you write out a.II or pa.rt of your editing ( 
buffer to either the current file or to some other file. These com-
ma.nds a.re described below: 

w /i/.e 
Writes changes ma.de ha.ck to file, printing the number ot lines 
and characters written. Normally, fi1e is omitted a.nd the buffer 
is written to the name or the current file. IC file is specified, 
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then text will be written to that file. The editor writes to a file 
only if it is the current file and is edited, or if the file does not 
exist. Otherwise, you must give the variant rorm wl to force 
the write. If the file does not exist it is created. The current 
filename is changed only if there is no current filename; the 
current line is never changed. 

Ir an error occurs while writing the current and e4ite4 file, the 
editor prints 

No write since last change 

even if the buffer had not previously been modified. 

w>> /il.e 
Appends the buffer contents at the end or an existing file. Pre
vious file contents are not destroyed. 

w! 1111me 
Overrides the checking or the normal write command, and 
writes to any file that the system permits. 

w !c:omman4 
Writes the specified lines int.o c:omm11114. Note the difference 
between 

w! file 

which overrides checks and 

w fc:m4 

which writes t.o a command. The output or this command is 
displayed on the screen and not inserted in the editing buffer. 

Reaa Commana1 

The read commands let you read text into your editing buffer at any 
location you specify. The text you read in must be at least one line 
long, and can be either a file or the output from a command. 

r /il.e Places a copy or the text or the given file in the editing 
buffer after the specified line. If no file is given then the 
current filename is u:sed. The current filename is not 
changed unless there is none, in which case the file 
becomes the current name. If the file buffer is empty and 
there is no current name then this is treated as an e com
mand. 

Address 0 is legal ror this command and causes the file t.o 
be read at the beginning of the buffer. Sta.tistiC3 are given 
as for the e command when the I" successfully terminates. 
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Arter an r the current line is the la.st line read. 

r !command 
Reads the output or command into the buffer after the 
specified line. A blank or tab before the exclamation 
mark(!) is mandatory. 

Quit Command• 

There are several ways t.o exit vi. Some abort the editing session, 
SOII\e write out the editing buffer before exiting, and some warn you 
ir you decide t.o exit without writing out the buffer. All or these 
ways or exiting are described below: 

q Exits vi. No automatic write or the editor buffer t.o a tile 
is penormed. However, vi issues a warning message ir 
the file has changed since the la.st w command was 
issued, and does not quit.. Vi will also issue a diagnostic 
ir there are more tiles in the argument list lert t.o edit.. 
Normally, you will wish to save your changes, and you 
should give a w command. Ir you wish t.o discard them, 
use the "q!" command variant.. 

q! QuitB Crom the edit.or, discarding changes t.o the buffer 
without complaint. 

wq name Like aw and then a q command. 

wq! name This variant overrides checking ot the w command so 
that you can write t.o file that the system allows. 

x name Ir any changes have been made and not written, writes 
the buffer out and then quitB. Otherwise, it just quitB. 

Global and Subttituu Command• 

The global and substitute commands allow you t.o perlorm complex 
changes to a tile in a single command. Learning how t.o use these 
commands is a.must tor the serious user or vi. 

g/ pattem/ cmd1 
The g command has two distinct phases. In the first 
phase, ea.ch line matching pattern in the editing buffer is 
marked. Next, the given command list is executed with 
the current line, dot ( . ) , initially set t.o each marked line. 

The command list consistB or the remaining commands 
on the current input line and may continue t.o multiple 
lines by ending all but the la.st such line with a backslash 
( \). This multiple-line option will not work from within 
vi, you must switch t.o ex t.o do it. Ir cmd1 (or the trailing 
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g/sl/p 

VI ( C) 

slash (/) delimiter) is omitted, then each line matching 
pattem is printed. 

The g comma.nd itBelf ma.y not appear in cmds. The 
options autoprint a.nd autoindent are inhibited during a glo
baJ command and the .vaJue of the· f'eporl option is tem
porarily infinite, in deference to a. f'eporl for the entire glo
bal. Finally, the context ma.rk ( ') or ( ') is set to the 
value of the current line (.) before the global command 
begins and is not cha.nged during a. global command. 

The following global commands, most of them substitu
tions, cover the most frequent uses or the global com
mand. 

This command simply prints all lines tha.t contain 
the string "s l" . 

g/sl/s//s2/ This command substitutes the jif'flt occurrence of 
"Ill" on all lines that con ta.in it with the string 
"s2". 

g/sl/s//s2/g This command substitutes all occurrences of "sl" 
with the suing "s2". This includes multiple 
occurrences of "sl" on a. line. 

g/sl/sf/s'l./r;p This command works the same as the preceding 
example, except that in addition, all cha.nged lines 
:i.re printed on the screen. 

g/sl/s//s'l./gc This command asks you to confirm that you want to 
make ea.ch substitution of the string "sl" with the 
string "s'l.". If you type a. "y" then the given sub
stitution is ma.de, otherwise it is not. 

g/s0/s/sl/s2/g This comma.nd marks aJI those lines that contain the 
string "sO", and then for those lines only, it substi
tutes a.ll occurrences of the string "sl" with "s2". 

g!/pattem/cmda This variant form of g runs cmds a.t ea.ch line not 
matching pattem. 

s/ pattem/repl/ opb'ont1 
On ea.ch specified line, the first instance of text 
matching the regular expression pattern is replaced 
by the repla.cement text repl. If the global indicator 
option chara.cter "g" a.ppears, then all instances on 
a line a.re substituted. If the con.firm indication cha.r
a.cter "c" appears, then before each substitution the 
line to be substituted is printed on the screen with 
the string to be substituted marked with caret ( ·) 
characters. By typing a "y", you ca.use the substitu
tion to be performed; any other input causes no 
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change to take place. After an a command the 
current line is the last line substituted. 

v /pa.ttern/cmti.a A synonym ror the global command variant g!, run
ning the specified cmti.1 on each line that does not 
match pa.ttem. 

Tczt Mowemcnt Comma.nti.1 

The text movement commands are largely superseded by commands 
available in vi command mode. However, the following two com
mands are still quite useful. 

co addr fla.g1 A copy or the specified lines is placed &f'ter a.ti.tlr, 
which may be "0" . The current line "." addresses 
the last line or the copy. 

( ra.ngc)nia.ti.ti.r The m command moves the lines specified by ra.nge 
alter the line given by a.ti.ti.r. For example, "m+" 
swaps the current line and the Collowing line, since 
the derault range is just the current line. The first 
or the moved lines becomes the current line (dot). 

You will often want to escape Crom the editor to execute normal 
commands. You may also want to change your working directory so 
that. your editing can be done with respect to a different working 
directory. These operations are described below: 

cd directory 

sh 

!command 

The specified ti.irectorg becomes the. current direc
tory. IC no directory is specified, the current value 
or the lt.ome option is used as the target directory. 
Arter a cd the current file is not considered to have 
been edited so that write restrictions on preexisting 
files still apply. 

A new shell is created. You may invoke a.s many 
commands as you like in this shell. To return to vi, 
type a CNTRL-D to terminate the shell. 

The remainder or the line alter the exclamation (!) 
is sent to a shell to be executed. Within the text or 
comma.nti. the characters "%'' a.nd "#" are 
expanded a.s the filenames or the current file and 
the la.st edited file a.nd the character "!" is replaced 
with the text or the previous command. Thus, in 
particular, "!!" repeats the la.st such shell escape. Ir 
any such expansion is performed, the expanded line 
is echoed. The current line is unchanged by this 
command. 
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If there has been "[No write)" or the buffer contents since the last 
change to the editing buffer, then a diagnostic is printed before the 
command is executed as a warning. A single exclamation ( !) is 
printed when the command completes. 

OtAer Command1 

The following command descriptions explain how to uf!e miscellane
ous ex commands that do not fit into the above categories: 

abbr Maps the first argument to the following string. For 
example, the following command 

map, map! 

:abbr rainbow yellow green blue red 

maps "rainbow" to "yellow green blue red". Abbrevi• 
tions can be turned off with the unabbreviate command, 
38 in: 

:una rainbow 

Maps a.ny character or escape sequence to an existing 
command sequence. Characters mapped with ma.pl work 
only in insert mode, while characters mapped with map 
work only in command mode. 

nu Prints each specified line preceded by its buffer line 
number. The current line is left at the last line printed. 
To get automatic line numbering or lines in the butler, 
set the number option. 

preserve The current editor butler is saved as though the system 
had just crashed. This command is for use only in emer
gencies when a w command has resulted in an error and 
you don't know how to save your work. 

- Prints the line number or the addressed line. The current 
line is unchanged. 

recover /il.e 
Recovers file from the system save area.. The system 
saves a copy of the editing butler only if' you have made 
changes to the file, the system crashes, or you execute a 
presenre command. Except when you use preserve you 
will be notified by mail when a file is saved. 

set argument 
With no arguments, set prints those options whose values 
have been changed from their defaults; with the argu
ment all it prints a.II of the option values. 
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Giving a.11 option name followed by a. question ma.rk (?) causes the 
current value of that option to be printed. The "!" is unnecessary 
unless the option is Boolean valued. Switch options are given values 
either with 

set opti1m 

to turn them on or 

set '1ilooptio2 

to turn them off. String and numeric options are assigned with 

set optiolil'!=lvaJue 

More than one parameter may be (iven to oet; a.II ue interpreted 
from left to right. 

tag label 
The focus of editing switches to the loc:i.tion of lt&bel. If neces
sary, vi will switch to a. different file in the current directory to 
find label. If you have modified the current file before giving a. 
tag command, you must first write it out. If you give another 
tag command with no argument, then the previous label is used. 

( 

Similarly, if you type only a. CNTRL·!, vi searches for the word ( 
immediately after the cursor as a. tag. This is equivalent to typ- . 
ing ":tag", this word, and then ;i, RETURN. 

The tags file is normally created by a. program such as eta.gs, and 
consists of ii\ number of lines with three fields separated by 
blanks or tabs. The first field gives the name of the tag, the 
second the name of the file where the tag resides, and the third 
gives rut addressing form which can be used by the editor to find 
the tag. This field is usually a. contextual scan using / ptttUffl / 
to be immune to minor changes in the file. Such scans :Ye 
always performed as it the r&omagic option was set. The ta.g 
names in the ta.gs file must be sorted alphabetically. There a.re a. 
number of options that can be set to affect the vi environment. 
These can be set with the ex set command either while editing 
or immediately after vi is invoked in the vi start-up file, .e:E'l'C. 

The first thing that must be done before you can use vi, is to set the 
terminal type so tha.t vi understands how t.o ta.lk to the particular ter· 
mina! you a.re using. 

Each time vi is invoked, it reads commands from the file na.med { 
.ezrc in your home directory. This file nonna.lly sets the user's pre· 
ferred options so that they need not be set ma.nua.lly each time you 
invoke vi. Ea.ch of the options is described in detail below. 
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Options 

There are only two kinds of options: switch options and string 
options. A switch option is either on or ol'l. A switch is turned off 
by prefixing the word no to the name of the switch within a set com
mand. String options are strings of chara.cters that are assigned 
values with the syntax option-string. Multiple options may be 
specified on a line. Vi' options are listed below: 

autoindent, ai default: noai 
Can be used to ease the preparation of structured program text. 
For each line created by an append, change, insert, open, or 
substitute operation, vi looks at the preceding line to determine 
and insert an appropriate amount of indentation. To back the 
cursor up to the preceding tab stop, you can type CNTRL-D. 
The tab stops going backward are defined as multiples of the 
1M/twidtlt. option. You cannot backspace over the indent, except 
by typing & CNTRL-D. 

Specially processed in this mode is a line with no chuacters 
added to it, which turns into a completely bl:mk line (the whi
tespace provided for the ntointlent is discarded.) Also specially 
processed in this mode a.re lines beginning with :a caret ( ·) and 
immediately (ollowed by a CNTRL-D. This causes the input to 
be repositioned at the beginning of the line, but retains the pre
vious indent ror the next line. Similarly, 11. "O" followed by a 
CNTRL-D repositions the cursor at the beginning but without 
retaining the previous indent. Autoindent doesn't happen in glo
bal commands. 

a.utoprint ap default: ap 
Causes the current line to be printed after each ex copy, move, 
or substitute command. This has the same effect as supplying a 
trailing "p" t.o each such command. Autoprint is suppressed in 
globals, and only applies to the last of many commands on a 
line. 

autowrite, aw default: noaw 
Causes the contents or the buffer to be automatically written to 
the current file if you have modified it when you give a next, 
rewind, tag, or ! command, or a CNTRL-· (switch files) or 
CNTRL-1 (tag go to) command. 

beautify, bf default: nobeautify 
Causes all control characters except tab, new line and fonnfeed 
to be discarded from the input. A complaint is registered the 
first time a backspace character is discarded. Beauti/1 does not 
apply to command input. 

directory, dir default: dir-/tmp 
Specifies the directory in which vi places the editing buffer file. 
IC this direct.ory is not writable, then the editor will exit abruptly 
when it fails to write t.o the buffer file. 
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edcompatible default: noedcompatible 
Causes the presence or absence or g and e suffixes on substitute 
commands to be remembered, and to be toggled on and oft' by 
repeating the suffixes. The suffix r causes the substitution t.o be 
like the command, instead or like &;. 

errorbells,eb default: noeb 
Error messages are preceded by a bell. It possible, the editor 
always places the error message in inverse video instead ot ring
ing the belL 

hardtabs, ht default: ht-8 
Gives the boundaries on which terminal hardware tabs are set or 
on which the system expands tabs. 

ignorecue, ic default: noic 
Maps all uppercase characters in the text to lowercase in regular 
expression matching. In addition, all uppercase characters in 
regular expressions are mapped to lowercase except in character 
class specifications enclosed in brackets. 

lisp detault: noli.sp 
Autoindent indents appropriately ror LISP code, and the ( ) { } [[ 
and JJ commands are modified to have meaning ror LISP. 

( 

~ ~~~~~ ( 
All printed lines will be displayed unambiguously, showing tabs 
and end-or-lines. 

magic detault: magic 
It somagie is set, the number or regular expression meta.charac
ters is greatly reduced, with only up-arrow (-) and dollar sign 
(S) having special effects. In addition the meta.characters .,.,, 
and "&:" in replacement patt.erns are treated as normal chara.c· 
ters. All the normal metachara.cters may be made magi'e when 
somagie is set by preceding them with a backslash (\). 

mesg derault: nomesg 
Causes write pe-rmission to be turned off to the terminal while 
you a.re in visual mode, ir nomug is set. This prevents people 
writing to your screen with the write command and scrambling 
your screen as you edit. 

number, n default: nonumber 
Causes all output lines to be printed with their line numbers. 

open ddault:open 
Ir set to tfoopen, the commands open and visual are not permit
ted rrom ex. This is set t.o prevent conrusion resulting from 
accidental entry t.o open or visual mode. 

optimize, opt derault.: optimize 
Output or text t.o the screen is expedited by setting the terminal 
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so that it does not perform automatic carriage returns when 
printing more than one line or output, thus greatly speeding out
put on terminals without addressable cursors when text with 
leading whitespace is printed. 

paragraphs, para detault: para.-IPLPPPQPP TPbp 
Specifies paragraph delimiters tor the { and } operations. The 
pairs or characters in the option's value are the names or the 
nroff macros that start paragraphs. 

prompt detault: prompt 
Ex input is prompted tor '!'rith a colon ( :) . Ir noprompt is set, 
when ex command mode is entered with the Q command, no 
colon prompt is displayed on the status line. 

redraw detault: noredraw 
The editor simulates (using great amounts or output), an intelli
gent terminal on a dumb terminal. Usetul only at very high 
speed. 

remap default: remap 
If on, mapped ch3l'acters are repeatedly tried until they are 
unchanged. For enmple, if o is mapped to 0 and 0 is mapped 
to /, o will map to I it remap is set, and to 0 if non:map is set. 

report default: report-5 
Specifies a threshold tor teedback trom commands. Any com
mand that modifies more tha.n the specified number or lines will 
provide teedback as to the scope of its changes. For global com
mands and the undo command, which have potentially tar 
reaching scope, the net change in the number or lines in the 
buffer is presented at the end of the command, subject to this 
same threshold. Thus notification is suppressed during a g com
m and on the individual commands performed. 

scroll detault: scroll- window 
Determines the number ot logical lines scrolled when CN'l'RL-0 
is received trom a terminal input in command mode, and the 
number or lines printed by a command mode z command ( dou
ble the value 0 r 1eroll). 

sections detault: sections-SH1'.'HH HU 
Specifies the section macros tor the [[ and ]] operations. The 
pairs or characters in the option's value are the names or the 
nroff macros that start paragraphs. 

shell, sh default: sh=/bin/sh 
Gives the pathname or the shell forked tor the shell escape 
command "!" , and by the shell command. The default is 
taken from SHELL in the environment, if present. 

shiftwidth, sw default: sw=8 
Gives the width of a software tab stop, used in reverse tabbing 

Page 31 



VI ( C) V1 ( C) 

with CNTRL-0 when using oiutoindent to append text, and by the 
shift commands. 

showmatch, sm default: nosm 
When a. ) or } is typed, moves the cursor to the matching ( or { 
ror one second if this matching cha.racter is on the screen. ( 

tabstop, ta default: ts-8 
The editor expands tabs in the input file to be on tisbstop boun
daries .for the purposes of display. 

taglength, ti default: tf,...(]) 
The first t4gleV1.gtlr. characters in a tag n:mie are significant, but 
all others are ignored. A value of zero (the default) means that 
a.II characters a.re significant.. 

tags default: tags .... tags /usr/lib/tags 
A path of files to be used aa tag files for the tag command. A 
requested tag is searched for in the specified files, sequentia.lly. 
By default files named tag :ire searched for in the current direc
tory &nd in /usrflib. 

term dera.ult=-value of shell TERM va.ria.ble 
The terminal type of the output device. 

terse default: noterse ( 
Shorter error diagnostics a.re produced for the experienced user. 

warn default: wa.m 
Warn if there ha.s been "[No write since la.st change)" before a. 
shell escape command(!). 

window default: window-speed dependent 
This specifies the number or lines in a. text window. The default 
is 8 a.t slow speeds (600 baud or less), 16 at medium speed 
(1200 baud), wd the run screen (minus one line) at higher 
speeds. 

w300, wl200, wi1600 
These a.re not true options but set t11iV1.dot11 (above) only if the 
speed is slow ( 300), medium ( 1200), or high ( 9600), respec
tively. 

wrapsca.n, ws default: ws 
Searches using the regular expressions in addressing will wrap 
around past the end or the file. 

wrapma.rgin, wm default: wm-o 
Defines the margin for a.ut.oma.tic insertion or newlines during 
text input. A value of zero specifies no wrap margin. 

write:i.ny, wa. default: nowa. 
Inhibits the checks norma.lly made before write commands, 
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allowing a write to zny file that the system protection mech:.m
ism will allow. 

Regular Expressions 

A regular expression specifies a set of strings of characters. A 
member of this set of strinp is said to be ma.tched by the regular 
expression. Vi remembers two previous regular expressions: the 
previous regular expression used in a substitute command and the 
previous regular expression used elsewhere, referred to as the previ
ous 11e111111i•g regular expression. The previous regular expression 
can always be referred t.o by a null regular expression: e.g., "//" or 
"!?". 

The regular expressions allowed by vi 2re construct.ed in one of two 
ways depending on the setting of the ma.gie option. The ex and vi 
default setting of magie gives quick access t.o a powenul set of regu
la.r expression metacharacters. The disadvantage of magie is that the 
user must remember that these meta.characters are magi(: and pre
cede them with the backslash (\) t.o use them as "ordinary" charac
ters. With raomagie set, regular expressions are much simpler, there 
being only two metacharacters. The power or the other meta.charac
ters is still available by preceding the now ordinary character with a 
"\". Note that "\" is thus always a metacharacter. In this discus
sion the magic option is assumed. With 11om4gie the only special 
characters a.re the caret ( ") at the beginning of a regular expression, 
the dollar sign ($) at the end or a regular expression, and the 
backslash (\). The tilde ( -) and the ampersand(&:) also lose their 
special meanings related t.o the replacement pattern or a substitute. 

The following basic constructa are used t.o construct magie mode reg
ular expressions. 

eha.r 
An ordinary character matches itaelf. Ordinary characters are 
any characters except a. caret ( ·) at the beginning of a line, a 
dollar sign ( 8) at the end of line, a star ( •) as any character 
other than the first, and any or the following characters: 

. \ I -
These characters must be escaped (i.e., preceded) by a backslash 
( \) if they a.re t.o be treated as ordinary characters. 

At the beginning or a pattern this forces the match t.o succeed 
only at the beginning or a. line. 

At the end or a regular expression this forces the match t.o 
succeed only at the end or the line. 

Matches any single character except the newline character. 
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\< Forces the match t.o oceur only at. the beginning of a "word"; 
that is, either at the beginning of a line, or just berore a lett.er, 
digit, or underline and alter a character not one or these. 

\> Similar t.o "\<",but matching the end or a "word", i.e. either 
t.he end of the line or before a character which is not a lett.er, a ( 
digit, or the underline character. 

(ltn'ng) 
Matches any single character in the class defined by rtriag. Most 
characters in ltnag define themselves. A pair of characters 
separat.ed by a dash (- ) in ltn'ng defines the set or characters 
between the specified lower and upper bounds, thus "(a- s)" u 
a regular expression matches any single lowercase letter. It the 
first charact.er ol ming is a caret ( ·) then the construct matches 
those characters which it otherwise would not. Thus "("a- 1J" 
matches anything but a lowercase letter or a newline. To place 
any or the characters caret, lett bracket, or dash in dn'ng they 
must be escaped with a preceding baeblash (\). 

The c:onc::i.tenation or two regular expressions first matches the lert
most regular expression and then the longest string that can be 
recogni:ed u a regular expression. The first part or this new regular 
expression matches t.he first regular expression and the second part 
matches the second. Any ol the single character matching regular 
expressions mentioned above may be rollowed by a "star" ( •) t.o 
Conn a regular expression that matches sero or more adjacent 
occurrences ol the characters matched by the prefixing regular 
expression. The tilde ( ") may be used in a regular expression t.o 
match the text. that defined the replacement pa.rt o( the last I com
mand. A regular expression may be enclosed between the sequences 
"\(" and "\)" t.o remember the text matched by the enclosed regu
lar expression. This text can later be interpolated int.a the replace
ment text using the notation 

\digit 

where digit enumerates the set ot remembered regular expressions. 

The basic meta.characters ror the replacement pattern are the amper
sand ( &:) and the tilde ( ") these are given as "\&" and "\ "'' when 
momagii: is set. Each instance or the ampersand is replaced by the 
characters matched by the regular expression. In the replacement 
pattern the tilde stands ror the text or the previous replacement pat
tern. 

Other meta.sequences possible in the replacement pattern are always 
introduced by a backslash ( \). The sequence "\n" is replaced by t.he 
text matched by the nth regular subexpression enclosed between 
"\(" and "\) ". When nested, parenthesiJed subexpressions a.re 
present, n is determined by counting occurrences or "\(" starting 
from the le(t.. The sequences "\u" and "\l" cause the immediately 
following character in the replacement to be converted to uppercase 
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or lowercase, respectively, ii this character is a Jett.er. The sequences 
"\U" and "\L" turn such conversion on, either until "\E" or "\e" 
ii encountered, or until the end or the replacement patt.ern. 

) Limitations 

) 

When using vi, you should not.e the following limit.a: 

250,000 lines in a file 

1024 charxters per line 

256 characters per global command list 

128 characters per tilename 

128 characters in the previous inserted and deleted tex~ 

100 characters in a shell escspe command 

83 characters in a string v3lued option 

30 characters in a tag name 

The Juw /lib /ed.19pvuer11e program can be used to restore vi buffer 
Illes that were lost u a result of a system crash. The program 
searches the /tmp directo1·y tor vi buffer flies and places them in the 
directory fur/preserve. The owner can retrieve these Illes using the 
- r option. 

The /urr/lib /ed.19p1uer11e program must be placed in the system 
startup file, /ek!/rc, before the command that cleans out the /tmp 
directory. See the XENIX Oper4tioru GuiJe ror more information OD 

/eu:/re. 

Do not run UUCP and the VI editor concurrently. 
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N~ 

vsh =mew drivexn vi.s&W shell 

~yiiil-
Wiilllii. 

~~&llll 
VsRil l$ ai highly ~ve. visually oriented shell which eases 
Rmll!ll)' XENJ!X activities. The vsk features both stmdard aoo au~= 
~~l© XE.NllX comxmmd meoos awl! oo=line help. The vsk 
dlsplayS! woonatiollil aJOJd meooS! w wi.odowS! oo the scrgexn. To 
eme:sr vsln, simply type 

firom 11 mell prompt. Vs/rJ aJiil aOO be Km!® 11 user'S! dlefai\ili shell 
by cm.ngmg their shell eXl\ley Wi /ek/pamwidl (the l3s!t coloo= 
sepmitedl field). Help is availi!!ble from all menll!S by typing the 
questiollil mmrk chua~. 

The very last line of the scteeiil is a stat.uS! lioo. The mws lioo 
dlisplaiys tru: CWTeD!t pathname, the date, time and! operating system. 
!WlOO. J!f yoo lilave new mm.ii, the stat.uS! line will iOOicate so. 
Above the statwl Um is the message line, which dlisplaiys messages, 
en'Olf Off otherwise, from vsh. 

A~ meoo ~displayed! a11t the bcottom of the~. The 
staOOalrd meoo co~ ai range olf commoruy used! XENJ!X com= 
mmms. Above the col!IlXM.M men@ is the ootpll!t window. This 
wm&w CODWm ai scrolling dllsplay of the outpua from comxmnds. 
This window is n« visible att start=up, butt is displayed while ruKJ\= 
llWng certaiJm CO~$ SIUC:h <Ml '""''. 

fulil tllne top of the SC:reexll is ai window with ai listing of the cwrem 
wodililg directory. To alter the size of tiili! window use the Win= 
dow command from the ma.i.!ll command menu. items in the l..isting 
window maiy be selected using standard k.ey c:ommruids (q. v.). 
Two spec.iai.l k.ey commaoos are used with the listing window. The 
equ.W sign '=' ('SHOW') key displays the c:ontentts of the 
currently selected file or directocy. The minus sign '=' ('GOA;., 
WAY') key will return you to the listing window. 

Comm.ands may be invoked in one of two ways. A command c::m 
be selected by pressing the fi.rsa letter of its name. Alternatively, 
press the space bar. Each time the space bar is pressed, the next 
meoo item will be highlighted. This highlighting indicates that the 
command has been selected. Back.space moves to the previous 
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selection. 

Once a command is selected, press the return lr.ey. A menu is 
displayed which gives the valid arguments for the particular com
mand. The default choice is shown in parentheses, e.g.: 

recursive: Yes (No) 

To send the output to another program, one may type a vertical bar 
in the "output: .. field of the commands' menu. 

When the me.oo is filled in, press REnJRN to start the command. 

Maia MCDD Commands 
The following menu options are available from the standard main 
menu. Certain sub-commands are available under the Options 
selection. These are described in the next section. 

Copy Copy a file to. a new file. Copy the contents of a directory 
to a new directocy. 

Delete Delete a file or directory. 

Edit Invoke an editor for a file. Default is the visual editor 
vi(C). 

( 

Help Get help on diverse topics. A menu is displayed at the ( 
bottom of the screen of available help topics. 

Mail Send or read XENIX mail. 

Name Rename a directory or file. 

Options Perform various commands. See OPTIONS section. 

Pro Print file or files on systems' lineprinter. 

Quit Quit the visual shell. 

Run Run a specified XENIX command or applications pro
gram. 

View View a specified file or directory listing. This file or 
directory listing will be displayed in the upper window. 
Use the vsh scrolling conunands to move around (see 
KEY COMMANDS Section). 

Window 
Reset upper window 'redraw' characteristics and height. 

Options Subcommand 
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The Options selection on the main menu bas several important 
commands grouped under the selections Directory, Filesystcm, 
Output, and Pemtlssions. These are as follows: 

Dlredory 
Make Make a directory undtt current working directory. 

Usage Display disk. usage by number of blocks in current work
ing directory. 

FDesystem 
Create Create a filesystcm. 

FilesCicck 
Check file system consistency. 

Mount Mount a file sy~em on a specified mou.Dl-point. 

SpaceFrec 
Report number of disk blocks available on all or some 
mounted file s~ems. 

Unmount 
Unmount specified file system if it is not currently busy. 

Output 
VSbell Echo vsb commands in output window (default). 

XENIX Echo actual XENIX commands in output window. For 
instance, if running "Options F'llesystem FilesOleck.", the 
command fsck. will be displayed in the output window if 
"Options Output Xenix" is set. 

Permiuiom 
Cinnge permissions on a file or di.rectory. 

Key Comm.llDds 
The following keyboard commands allow editing of menus and 
fields, and give access to various vsh features. 

<CI'RL-E> 
Move the cursor up one line. 

<C'ra.L-X> 
Move the cursor down one line. 

<CI'RL-S> 
Move the cursor left one character. 

<C'ra.L-D> 
Move the cursor right one character. 
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<CTIU.=R><CTIU.-.E> 
Scroll paige up. 

<CTIU.=R><CTIU.-X> 
Scroll p.mge dlow!ll. 

<CTIU.=R><CTIU.=S> 
Scroll page left. 

<CTIU.=R><CTIU.=D> 
Scroll page right. 

<CTIU.=Q> 
lHltol1lrx©. Go to stEtrt cf ooewa. 

<C'TIU.=Z> 
~. Go to ~© end of ~mn. 

<C1'Rlb=C> 

YISH(C) 

~l. Sllop p~ operatio!lll awd return to ilie rmiJm 
~meoo. 

<RETIJRN> 
Start the presernt com.mmdl. 

<TAB>, <CTRL=!>, or <CTRL=A> 

( 

M°"e w ancll select em..in: coments! of next field in com= 
mrutd lin@. ( 

<SPACE> 
Select oo.U illem in men@. 

<BACKSPACE> or <CTIU.=H> 
Select previoosi meoo item. JW editing command! lists, 
defotel! character . .Replacemem te.:r.1 may thelll be typed. 

<crRL=Y> Oli' <DJEL> 
Delete selected c~. 

<CTIU.=L> 
Move to nex& character to right of currenll CWWlf position. 

<CTIU.=K> 
Move to next character to left of current cursoc position. 

<cnu.=P> 
Move to next word to right of current cursor position.. 

<CTRL-0> 
Move to next word to left of current cursor position. 

? Help. Request information about the selected command 
or command in progress aa the time of the request. 
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- Show. Display sub-dlrcctory listings and text files in 
dU'cctory listings. Display subm:nus for commands in 
main menu. 

Cioaway. Return listing window to current or parent 
dU'cctory after a show command. 

@ Display the Modify menu. 

Redraw the sacen. 

Display filtet menu. 

Flies 
/usr/lib/vsh/menu.dcf 

standard menu defuiliion file. 

lusdlihlvshl .mm 
wemion for customized command menus. 

/usr/lib/vsb/VSHEL.L.HPP 
help file 

/usr/lib/vsb/VSHEL.L.HPT 
yet anodlet help file 

No&es 
Mouse commands given in the help menus arc not yet supported. 
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Name 

wait- Awaits completion ot background processes. 

Syntax 

wait 

Description 

Waits until all background processes started with an ampersand ( &:) 
have finished and reports on abnormal terminations. 

Because the 11111u( S) system call must be executed in the parent pro
cess, the shell itselt executes 111au, without creating a new process. 

See Also 

sh(C) 

Notes. 

Not all the processes ot a pipeline with three or more stages are chil
dren ot the shell, and thus cannot be waited tor. 
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Name 

wall - Writes to all users. 

Syntax 

/eU!/wall 

Description 

Wall reads a message rrom the standard input until an end-or-file. It 
then sends this message to all users currently logged in preceded by 
"Broadcast Message from ..• ". Wall is used to warn all users, ror 
example, prior to shutting down the system. 

The sender should be super-user to override any protections the 
users may have invoked. 

Files 

/dev/tty• 

See Also 

mesg{ C), write( C) 

Di a.gnos tics 

Cannot 1end to .•. The open on a user's tty file has railed. 
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Name 

we - Counts lines, worcl.s and characters. 

Syntax 

we ( - hw: J ( names J 

Description 

We counts lines, words and characters in the named files, or in the 
standard input. it no 11anau appear. It. also keeps a total count. ror all 
named files. A word is a maximal string or characters delimited by 
spaces, tabs, or newlines. 

The options 1, w, and c may be used in any combination t.o speci(y 
that a subset or lines, words, and characters are t.o be reported. The 
detault. is - lwc. 

When 114me1 a.re specified on the command line, they will be printed 
along with the counts. 
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Name 

what - Identifies files. 

Syntax 

what files 

Description 

W.\11t searches the given files tor all occurrences or the pattern 
0 (#) and prints out what Callows until the first tilde ( •), great.er
than sign ( >), new-line, backslash ( \) or null cha.ract.er. The secs 
command get( CP) substitutes this string u part or the C ( #) string. 

For example, it the shell procedure in file print contains 

if Q (#)this is the print program 
I C ( f)syntax: print !files! 
pr$• llpr 

then the command 

what print 

displays the name or the file print and the identifying strings in that 
file: 

print: 
this is the print pro gram 
syntax: print [files! 

Wh11t is int.ended t.o be used with the get( CP) command, which 
aut.omatically inserts identifying information, but it can also be used 
where the information is inserted manually. 

See Also 

a.dmin(CP), get(CP) 
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Name 

who - Lists who is on the system. 

) Syntax 

) 

) 

who I who-file ) I am I I 

Description 

W.\o, without an argument, lists the login name, terminal name, and 
login t.ime (or each current XENIX user. 

Without an argument, 1111&0 examines the /etc/utmp file t.o obtain its 
in(ormation. Ir a file is given, that file is examined. Typically the 
given file will be /mr/adm/wtmp, which contains. a record or all the 
logins since it was created. Then 1111&0 lists logins, logoutlJ, and 
crashes since the creation or the wtmp file. Each login is list.ed with 
user name, terminal name (with /dev/ suppressed), and date and 
t.ime. When an argument is given, logouts produce a similar line 
without a user name. Reboots produce a line with x in the place or 
the device name, and a fossil time indicative or when the syst.em 
went down. 

With two arguments, as in who am I (and also who are you), 1111&0 

tells who you are logged in as. 

Files 

/etc/utmp 

See Also 

getuid( SJ, utmp(M) 
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Name 

whodo - Determines who is doing what. 

Syntax 

/ek/whodo 

Description 

WHODO(C) 

WAoilo prod~ces merged, rerormatt.ed, and dat.ed output from the 
ioAo( C) and 1'#( C) commands. 

See Also 

ps( C), who( C) 
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Name 

writ.e - Writ.es t.o another user. 

Syntax 

write user I tty J 

Description 

Wnu copies lines from your t.erminal t.o that or another user. When 
first called, it sends the message: 

Message from gour-logn11me gour-tt1 ••• 

The recipient o( the message should writ.e back at this point. Com
munication continues until an end-of-file is read from the t.enninal 
or an int.errupt is sent. At that point, write writ.es 

(end or message) 

on the other t.erminal and exit.s. 

It you want t.o writ.e t.o a user who is logged in more than once, the 
ttr argument may be used t.o indicat.e the appropriat.e terminal. 

Permission t.o write may be denied or granted by use or the me•g( C) 
command. At the outset, writing is allowed. Certain commands, in 
particular 11roff( CT) and pr( C), disallow messages in order t.o 
prevent messy output. 

It the charact.er I is found at the beginning or a line, write calls the 
shell t.o execute the rest or the line u a command. 

The rollowing prot.ocol is suggested for using !Jln°te: when you first 
write t.o another user, wait for him or her t.o write back before start
ing t.o send. Each party should end each message with a distinctive 
signal ( ( o) for "over" is conventional), indicating that the other 
may reply; ( oo) for "over and out" is suggested when conversation 
is t.o be term in ate d. 
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Files 

/et.e/utmp 

/bin/sh 

See Also 

To find user 

To execute i 

mail(C), mesg(C), who(C) 

WRl'.n.'(C) 

( 

( 

( 
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Name 

xarp - Constructs and executes commands. 

Syntax 

xarp I flags J I command I initial-&rguments J J 

Desciription 

X1&rg1 combines the fixed initi1&l·1&rgumentli with arguments read from 
the standard input to execut.e 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 
ft3g5 specified. 

Comm4114, which may be a shell file, is searched for using the shell 
$lFA'll8! variable. Ir comm1&nli is omitted, /bin/echo is used. 

Arguments read in from standard input &re defined to be contiguous 
strings of characters delimited by one or more blanks, tabs, or new
lines; empty lines are :Uwa.ys discarded. Blanks and tabs may be 
em bedded as part of an argument it escaped or quoted: Characters 
enclosed in quot.es (single or double) a.re taken liter.illy, and the del
imiting quotes are removed. Outside of quoted strings a. backslash 
(\) will escape the next chuacter. 

Ea.ch argument list is constructed starting with the initial-a.rgumenta, 
followed by some number of arguments read from sta.nda.rd input 
(exception: see - i llag). Flags - i, - l, a.nd - n determine how 
arguments are select.ed for each command invocation. When none 
of these flag5 a.re coded, the iisitial-argumenu are followed by argu
ments read continuously from standard input until an int.ernal buffer 
is full, and then command is executed with the a.ccumulat.ed a.rgs. 
This process is repeated until there a.re no more args. When there 
are flag conflicts (e.g., - l vs. - n), the last. flag has precedence. 
Flag values a.re: 

- !number Command is executed for ea.ch 11.umber lines of 
nonempty a.rguments from the standard input. This is 
instead of the default single line of input. for each com· 
mHi. The last invocation of comm1&ftd will be with 
fewer lines of arguments if fewer than 11umber remain. 
A line is considered t.o end with the first newline uniese 
the last charact.u of the line is a blank or a t.a.b; a trail
ing blank/tab signals continuation through the next 
nonempty line. If number is omitted l is assumed. 
Option - x is forced. 

- ireplstr Insert mode: command is executed for each line from 
the sta.nda.rd input, taking the entire line as a single arg, 
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inserting it in initial-argumcntl Cor each occurrence of 
replltr. A muimum or 5 argument.a in irUtial·argumefltl 
may each contain one or more instances or replltr. 
Blanks and tabs at the beginning or each line are 
thrown away. Constructed argument.II may not grow 
larger than 255 characters, and option - x is also (. 
Corced. {} is assumed Cor repl.tr it not specified. . 

- nnumoer Executes command using u many standard input argu
ment.II as possible, up to 11Umher argument.II maximum. 
Fewer argument.II will be used it their total sise is 
greater than lize characters, and for the last invocation 
it there are (ewer than number argument.II remaining. It 
option - x is also coded, each HmOer argument.II must 
flt in the lize limitation, else zarg1 terminates execu• 
tion. 

- t Trace mode: The command and each constructed argu· 
ment list are echoed to file descriptor 2 just prior to 
their execution. 

-p 

-x 

- SU 

- eeofrtr 

Prompt mode: The user is asked whether to execute 
comm411d each invocation. Trace mode ( - t) is turned 
on to print the command instance to be executed, rol· 
lowed by a ? ••• prompt. A reply of y (optionally Col· 
lowed by anything) will execute the command; anything 
else, including just a carriage return, skips that particu· 
lar invocation of command. 

Causes zarg1 t:o terminate if any argument list would be 
great.er than lize characterr, - x is forced by the 
options - i and - l. When neither of the options - i, 
- I, or - n are coded, the total length ot all arguments 
must be within the lize limit. 

The maximum total size or each argument list is set to 
me characters; me must be a positive integer less than 
or equal to 470. It - s is not coded, 470 is taken as the 
default. Note that the character count tor me includes 
one extra character tor each argument and the count or 
charact.ers in the comm:md name. 

Eofatr is taken as the logical end-of-file string. Under· 
score ( _) is assumed tor the logical EOF string it - e is 
not coded. - e with no eofatr coded turns off the logi
cal EOF string capability (underscore is taken literally). 
Xarg1 reads standard input until either end-of-file or 
the logical EOF string is encountered. 

Xarg1 terminates if it either receives a return code ot - 1 from, or it 
it cannot execute, command. When command is a shell program, it 
should explicitly ezit (see aii( CJ) with an appropriate value to a.void 
accidentally returning with - 1. 
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Examples 

The rollowing will move all files rrom direct.cry $1 t.o direct.cry $2, 
and echo ea.ch move command just berore doing it: 

ls $1 I xargs - i - t mv $1/{} $2/{} 

The rollowing will combine the output oC the parenthesized com
mands ont.o one line, which is then echoed t.o the end oC file log: 

(logname; dat.e; echo SO $*) I xargs >>log 

The user is asked which files in the current directory are to be 
printed and prints them one at a time: 

ls I xargs - p - I !pr 

Or many at a time: 

ls I xargs - p - I I xargs !pr 

The following will execute Jiff( C) with successive pairs of arguments 
originally typed as shell arguments: 

echo s• I xargs - n2 diff 
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Name 

yes - Prints string repeat.edly. 

) Syntax 

) 

) 

yes [ string ) 

Description 

Yes repeat.edly outputs "y", or it & single string argument is given, 
then arg is output repeat.edly. The command will continue 
indefinitely unless aborted. Usetul in pipes to commands that 
prompt tor input and require a "y" response tor a yes. In this ease, 
yu terminat.es when the command it pipes to terminat.es, so that no 
infinite loop occurs. 
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Name 

intro - Introduction to miscellaneous features and riles. 

Description 

This section contains miscellaneous information useful in maintain· 
ing the system. Included a.re descriptions or riles, devices, t3bles and 
programs that a.re important in maintaining the entird system. 
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Name 

aliases, aliases.hash, maliases, faliases - Micnet aliasing files. 

) Description 

) 

) 

These files contain the alias definitions for a Micnet network. 
Aliases are short names or abbreviations that may be used in 
the mail command to refer to specific ma.chines or users in a 
network. Aliasing allows a complex combination of site, 
ma.chine, and user names to be represented by a single name. 

The aliases, ma.liases, and faliases files each define a dif
ferent type of alias. The aliases file defines the standard 
aliases which are names for specific systems and users and, in 
some case, for commands. The maliases file defines machine 
aliases, names and paths for specific systems. The faliases 
file defines forwarding aliases which are temporary names for 
forwarding mail intended for one system or user to another. 

The aliases.hash file is the hashed version of the aliases file 
created by the aliaahaah command. The file is used by the 
mail command to resolve all standard aliases and· is identical to 
the aliases file except for a hash table at the beginning of the 
file. The hash table allows for more efficient access to the 
entries in the file. The aliases file need only be present to 
generate the aliases.hash file. The aliases file is not required 
to run the network. 

Each file contains zero or more lines. If hashing is to be per
formed, at least one alias is required. Each line lists the alias 
and its meaning. The alias meaning can have site, ma.chine, 
and user login names and other aliases (its exact composition 
depends on the type of alias). A colon (:) separating the alias 
and meaning is required. 

In the aliases file, a line can have the forms: 

alias:[ [site!] ma.chine:] user[, [ [site!] ma.chine:] user] ... 

alias:[ [site!] ma.chine:] command-pipeline 

alias:error-message 
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Site and machine are the site and machine names of the system 
to which the user belongs or on which the specified command 
is to be executed. The site and machine names must end with 
an exclamation mark ( !) or colon ( :) , respectively, and must 
be defined in a systemid file. A ma.chine alias may be used in 
place of a site and ma.chine name if it is followed by a ques
tion mark. 

User is a user login name or another alias. User names in a 
list must be separated by commas. A newline may immedi
ately follow a comma. Spaces and tabs are allowed, but only 
immediately before or after a comma or newline. 

Command-pipeline is any valid command (with necessary argu
ments) preceded by a pipe symbol (I) and enclosed in double 
quotation marks. Spaces may separate the command and 
arguments, but there must be no space between the first dou
ble quotation mark and the pipe symbol. 

Error-message is any sequence of letters, numbers, and punc
tuation marks (except a double quotation mark) preceded by a 
number sign ( #) and enclosed in double quotation marks. 

In the faliases file, each line can have the same form as lines 
in the aliases file except that no more than one user name 
can be given for any one alias. To prevent alias expansion on 
a remote ma.chine, the meaning should be escaped with "\\", 
asm: 

foo: ma.ch?\ \foo 

Failure to do the escape may result in an infinite forwarding 
loop. If this happens and the loop does not invoke a uucp 
connection, looping will be detected, and the mail will be 
returned to the sender. 

The alias.hash file has already been searched at this point. If 
there is no explicit machine given as part of the meaning, the 
recipient will be assumed to be local. After forward aliasing is 

( 

( 

complete, ma.chine aliasing will be performed as necessary. ( 

In the maliases file a line has the form: 
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alias:[ [site!] machine:] ... 

Site and machine are the site and machine names for a specific 
network and system. Multiple site and machine names direct 
messages along the specified path of systems. If no site or 
machine name is given, the alias is ignored. 

Before the mail program sends a message, it searches the 
aliases.hash, faliases, and maliases files to see if any of the 
names given with the command are aliases. Each file is 
searched in tum, (aliases.hash, faliases, then maliases) and 
if a match is found, the alias is replaced with its meaning. If 
no match is found, the name is assumed to be the valid login 
name of a user on that machine. The search. in the 
aliases.hash file continues until all aliases have been replaced, 
so it is possible for several replacements to occur for a single 
name. Alias loops are now detected. If a loop exists, any reci
pients involved in the alias loop will be dropped from the mail 
recipient list, and an error message will be generated. The 
faliases file is searched once, from beginning to end, even if 
it is empty. The maliases file is searched only if the alias 
contains a machine alias. 

When an alias is a user or a list of users, the mail command 
sends the message to each user in the list. When it is a 
command-pipeline, the mail command starts execution of the 
command on the specified machine and sends the message as 
input. When the alias is an error-message, the mail command 
ignores the message and instead displays the alias and its 
meaning at the standard error. 

In all files, any line beginning with a number sign ( #) JS con
sidered a comment and is ignored. 

As a special feature, any alias that contains a site name as the 
first component of its meaning is automatically prepended 
with the machine alias uucp?. This alias may be explicitly 
defined in the maliases file to help direct mail between net
works to the system performing the uucp link. 
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Directives 

Though alias directives are never included in an alias expan
sion, they can be used to restrict the expansion to a class of 
users, forward the unexpanded alias to another machine, or (. 
produce error messages. An aliases file may include direc-
tives of the form: 

testalias: $xalaska, mikem, georger, terih 

sams: "$e ambiguous, use samst or samsm" 

Fields on the right-hand side of an alias (after the colon), that 
begin with a $ character, are alias directives. If the field con
tains any blanks or tabs, it must be enclosed in quotes. The 
directive must precede all normal right-hand fields as shown 
in the example above. The character following the $ specifies 
the directive type: 

$n <real name or description> 

$x <machine> 

$e <error message> 

$p <permissions> 

$r <restrictions> 

None of the above directives are currently supported in 
/usr/lib/mail/faliases. Only the $e is supported in 
/usr/lib/mail/maliases and maliases.hash. Unrecognized 
directives do not create error messages and are treated as if 
they do not exist. The above directives are described in detail 
as follows: 

$n For a user alias, this field should contain the full real 
name of the user associated with the alias. For a group 
alias, a description of the group should be given. 

( 

$x Causes the alias to be forwarded, unexpanded, to the ( 
machine specified in this field. White space is only 
allowed immediately following the $x. Since machine 
aliasing will be performed, the appropriate machine alias 
must exist in the maliases file. 
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$e This field contains an error message to be printed. The 
left side of the alias will be removed from the list of users 
to be aliased. An alternate form of $e is #. 

$p This field contains the special character, *, or a string of 
upper and lowercase alphabetic characters. Each character 
indicates that the user on the left-hand side of the alias 
belongs to a special "class" of users. The * character 
implies membership in all such classes. 

$r This field contains a string of upper and lower case alphai
betic characters, each character indicating a "class" of 
users to be granted expansion permision. The absence of 
a $r field means that any user can expand the alias. If the 
$r field exists, expansion is only allowed if: 

1) the user requesting expansion has a $p field and it con
tains one or more of the cha.raters found in the $r 
field, or 

2) the user has a $p field and it contains a"*", or 

3) the real user id is 0 (super user). 

If expansion is not allowed, no error messages result; the alias 
in question is treated as if it were not present. 

To send serious mail delivery problems to root, the following 
alias could be used: 

network: "$n the network mail recipient," root 

To forward a group alias called testalias to a machine called 
alaska and expand it there, the alias below may be used: 

testalias: $xalaska, mikem, georger, terih 
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Files 

/usr/lib/mail/aliases 

/usr/lib/mailjaliases.hash 

/usr/Iib/mail/maliases 

/usr/Iib/mail/faliases 

See Also 

aliashash(M), netutil( C), systemid(M), top(M) 

ALIASES(M) 

( 

( 
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Name 

aliashash - Micnet alias hash table generator 

) Syntax 

) 

) 

aliashash [ -v J [ -o output-file J [ input-file J 

Description 

The aJi41/&41/J. command reads the input·fil.e and generates a output-file 
containing a. hash table of alias definitions for a Mienet network. 
The input· file must name a file eon taining alias definitions in the 
form described for the aliases file (see e1li41ea(M)). Ir the - o 
option is not used to specify an output-file , the command creates a 
file with the same name as the input-file but with .hash appended to 
it. Ir no input-file is given, the command reads the file named 
/usrflib/mail/aliases a.nd creates the file named 
/unflib/mail/aliases.hash. 

If invoked with the - v option, the command lists information a.bout 
the hash table. 

The output-file will contain both the alias definitions given in the 
input-file and the new ha.sh table. The hash table appears a.t the 
beginning or the file and is separated from the alias definitions by a. 
blank line. The ha.sh table has three or more lines. The first line is: 

f<ha.sh> 

The second line ha.s 4 entries: the byt.es per table entry, the max· 
imum number of items per hash value, the number ot entries in the 
table, and the offset (in bytes) from the beginning ot the file to the 
beginning ot the alias definitions. 

The next lines (up to the end ot the hash table) contain the hash 
table entries. Each line has 8 entries (separated by spaces) and each 
entry has 2 fields. The first field ( 1 byte) is a. checksum 
(represented as a printable character) the second field is a. pointer (in 
bytes) to the alias definition. The pointer is represented as a. hexade
cimal number with lea.ding blanks if necessary a.nd is always relative 
to the start o( the definitions. 

The 11.liu/J.uh. command is normally invoked by the in1te1U option of 
the 11etutil command. Ir the alias definitions of a network must be 
changed, the definitions in the aliases file should be changed a.nd a. 
new aliases.hash file created using the e1li41/i.e11h. command. The 
new aliases.hash file must then be copied to a.II other computers in 
the network. 
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Files 

/usr /lib/mail/alia.sha.sh 

/usr /lib/mail/aliases 

/usr /lib/mail/aliases.hash 

See Also 

aliases(M), netutil(C) 

Waminr; 

ALIASHASH ( M) 

Do not use the alias/i.u/i. command to create the aliases.hash file 
while the network is running. Ir necessary, create a temporary out
put Ille, aliases.hash- , using the - o option, then type: 

mv aliases.ha.sh- aliases.hash 

This will prevent disruption or the network. 
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Name 

ascii - Ma.p or the ASCII cha.racter set.. 

) Description 

A1cii is a map or the ASCII cha.n.cter set.. It lists both octal and hexa.-
decimal equivalents ot each character. It contains: 

IOOO ul IOOl soh 1002 stx 1003 etx 1004 eo t 1005 enq 1006 aek 1007 bel 
1010 ba 1011 ht 1012 DI 1013 vt !OH DP 1015 er IOU so 1011 s i 
1020 die 1021 del 1022 de2 1023 de3 1024 de4 1025 ulc 102s syn 1027 etb 

1030 can 1031 em 1032 sub j033 UC 1034 fs 1035 gs 1036 rs 1037 11S 

1040 sp !OH 1042 • 1043 # !OHS 1045 % I04S .t 1047 , 

1050 ( 1051 1052 • 1053 + 1054 ' 1055 - 1056 • 1051 I 
1060 0 1os1 l 1os2 2 1063 3 10&4 4 1065 5 IOS6 6 1067 7 
1010 8 1011 9 1012 1073 ; !OH< 1075 - 1076 > 1011 r 
1100@ 1101 A 1102 B 1103 c 1104 D 1105 E 1106 F 1107 G 
1110 H 1111 I 1112 J 1113 K llH L J115 M 1116 N J117 0 
1120 p 1121 Q 1122 R 1123 s 1124 T 1125 u 1126 v 1121 w 
1130 x 1131 y 1132 z 1133 [ j134 \ J13s I 1136 • 1137 -
!HO ' J141 a JH2 b JH3 c llH d IH5 e IH6 r J147 g 
J150 h Jl51 J152 1153 le 1154 I 1155 m J15S D Jl57 o 
1160 p J 161 q J162 r J163 s J164 t J 165 11 Jl6S T Jl67 11' 

J170 x J171 y 1112 Jl 73 { llH I Jl 75 } ll 76 - J177 del 

00 u 1 I 01 soh 02 s tx I 03 e tx I 04 eo t OS enq OS aelc I 07 bel I 
08 bs I 09 ht Oa DI I Ob vt I Oe DP Od er Oe so I or s i I 
10 die I 11 del 12 de2 I 13 dc3 I 14 dc4 15 u.lc 16 syn I 17 e tb I 
18 can I 19 em ta sub I lb ese I le Cs ld gs le rs I lC 11! I 
20 sp I 21 ! 22 • I 23 # I 24 s 25 % 2S .t I 27 , I 
28 ( I 29 ) 2a • I 2b + I 2e , 2d - 2e • I 2f I I 
30 0 I 31 1 32 2 I 33 3 I 34 4 35 5 36 6 I 37 7 I 
38 8 I 39 9 3a : I 3b ; I 3e < 3d- 3e > I 3C ? I 
40 lQ I 41 A 42 B I 43 c I HD 45 E 46 F I 47 G I 
48 H I 49 I 4a J I 4b K I 4e L 4d M 4e N I HO I 
50 p I 51 Q 52 R I 53 s I 54 T 55 u 5S v I 57 w I 
S8 x I S9 y Sa Z I Sb [ I Sc \ Sd I Se I sr _ I 
60 ' I 61 a 62 b I 63 e I 64 d 65 e 66 I 67 g I 
68 h I S9 i 6a I Sb le I Se I Sd m 6e D I 6C 0 I 
70 p I 71 q 72 r I 73 s I H 7S 11 76 T I 77 ,.. I 
78 x I 79 y 7a r I 1b { I 7e 7d } 7e - I 7f del I 

) Files 

/usr/pub/a.scii 
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Name 
b&dblkutll - i.aa&all or modify bad block table OD a disk 

Syniaz 
) 611d6lhtil [•er J [ ·• aiiu I I -c1 data I I 6num ••• I 1-1 

De&eripdoa 

XENIX diak drinra keep a lisc of hard disk media defecca called the bad block table. This list 
lives ill a special partition on the hard diak. U a die oil tbe hard disk i.llclades a location wbicb 
COlltaiae a media defect, the disk drinr uaee tbe bad block table to 'aliae' tbe block to another, 
moll-defective loca&iOD. 

The bad block table may be acceseed by a aaer or a shell script aaill; tbe bad block utility 
/etcfbadbldadl. 

badblluatll shoald only be aaed ac hard disk initWW!tioll, or ii a disk driver error message 
reporca a aew bad block. Yoa must be saperuH!r to rail badblkutlL Ollly tbe system 
admi.aistra&or sboald rail tbe bad block utility. 

badblkutlll assumes that tbe fixed dilk baa at leut two partitioas, C:T.lled deTices. The aiia• 
device bolds the bad block tables and :iJia& blocks. Tile 411t11 de'l'ice occupies tbe remainder ol 
tbe disk. 

badblkutll may be nm intenctiYely, or tbroagb commaad li.ae flags. The Options portion 
ol this manuaJ page describes interutiYe 11ff ol b&dblkut!L Tiie Flags portion describes the 
commalld lille ase ol badblkutll. 

)>ptloaa 

) 

Bad block aliaaiag is aaually traaaparellt to tbe aser. U a new bard disk media detect is 
e11Coaaeered, a message similar to the tollowiag will be displayed 011 the system console scr~a: 

error oil dev Fbted Dis.It (3,7), block-374 cmd...S/10 stata-1 

More than oae message o( this killd may be displayed. Be sure to write dowa all such messages. 

Logill u superuser aad ia'l'olte tbe bad block utility: 

# /de/bsdblkutll 

The program will initially prompt: 

Update (11), create (c:) or print (p) tbe bad block table 

Firsc, print tbe bad block table by entering p aod pressing c:uria.ge return. Ir there is no i>ad 
block table, eater c wbea prompted apia in order to crate the table. 

If there is alrndy :i bad block table, euer u to update the table. Tbe utility will then prompt 
you: 

Na.me ror data partition OD device~ 
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This relers to the secoad D11mber iJa parentheses in the error message. This aumber is the 
millor deYice aumber of the paritioa ia which the error occared. Eater a device name from the 
tollowiJag table: 

partition eater this device aame: 

( s /dft"/hdOda 
6 /dn/hdObb 
1 /dw/roo& 

Ia the example &h'ea ahow'e, the error occurred ia partition T. Ia this eaae 1ou would type 
/dn /root. aad press carriage reeuna. 

The procnm will thea prompt :roa: 

Name tor bad block puutiora 011 deviceP 

Yoa mast eater the aame ol the bad block partition device, /d..,/hdObb. 

The atility will then prompt: 

Perform sarface aaalysiBP 

As the sarface test hu already been performed, eater n. 

Next tlae 11tility will prompt: 

K.aowa bad block mamberP ( 
This relers to the number followiJag the mesaage "block-" ill the error message. la the e:ample 
givea abolre, block 11umber 374 hu been recognized aa a bad block. You would ill this e3Se 
eater 91-1 and presa carriage reUlra. II there is more tba oae bad block, contiaue eateriag the 
aum.bers. Whea 1oa haH eateftd the 1311& bad block 11umber, simply press carriage return ia 
respoase to the "Kaowu bad block aumberr" prompt. 

Lastly, the bad block 11tility will ask 1oa ii yoa wisla to iupect tlae updated bad block utility. 
The program will tlaea exit. 

Flap 

The J:ey argument consists ol a character strillg which specilles what action(sl badblkutll will 
perform. The following J:ey characters are recognized: 

c: Create a 11ew bad block table for tlae disk, destroying a.ay existing bad block tables. 
II e is specilled, 11 cuaaot be specilled. 

11 Update tlaeexisti11g bad block table to i11cludeaay 11ew bad blocks, without i11terferiag 
witla the entries already ia the bad block table. It 11 is specilled, c oaaot be ~pecified. 

p Prillt the 11umbers or the bad bloclcs amd their corresponding alias blocks in the bad 
block table. Data block 11umbers :ue listed :111 decimal ollsets from the start ot t!ih{e 
data device. Aliaa block 11umbers are listed as decimal offsets from the st:ll't of t 
aliu device. 

q Quiet operation: suppress prompts aad run 11011-intersctinly. 
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) 

a Perform a surface analysis of tbe device by resdiDg evef"J block oa tbe device. Blocks 
wbicla c:uase resd erron are interpreted as bad. It eitber e or u are speciled ia tbe 
tcr. bad blocks are entered iaco tbe bad block table. It oeitlaer is speciled, tbe bad 
block table is aoc altered. Ir p ia specilled ia the b'lf, the decimal oumben of bad 
blocks toaad by the sur!ace abysia are displayed. 

Other command line arpmeata wbich are separate from the ce11 are u !ollaws: 

•• Gliu 
Speciles 11iu to be the XENIX device 111bich baa been sec :iaide for bad block tables 
aad aliaa data blocb. 

-cl ,.,. 
Speciles 411111 to be the XENIX dnice to be checked for bad blocks, aad should be the 
partitioa which spaas the entire drive. It the bad block table is not being chaoged, 
ud a 111rfa.ce am.lysia ia ao& beiag per!ormed, dat11 oeed aot be speci&ed. 

baWD Specify the decimal aumben of blocks to eDter into the bad block table. These 
blocks tbould be knowa to be bad, i.e. based oa maaa!a.cturer's inlormatioa or oa 
biacorically 11areliahle bebvior. Block aumben mast be relative to tbe start or tbe 
data device. 

Notes 

hdblkutU will rad u ASCII format list of decillW bad block numbers from tbe 
scaadard iapae. 

Aa with baum. the bloclr.!l listed should be known to be bad. 

Warulnp 

) 
Speci.(ying an incorrect dnice for Gliu or data c:aa cause severe damage to dat:t. or die systems 
oa the disk! 

) 

Attempting to alias 'reserved' blocks, such a.a boot bloclts, &le system blocks, etc., will generate 
a mesaage aalr.ing for permisaioa to cootiaue, only wbea ninoiog interactively. 

'Reserved' blocb are given ao special coaaideratioo ia oon-inter.ictive mode . 

.When a bad block is initially 3aligaed an :iJiaa block, 6111'6/htil tries once to copy the old dat:i. 
from the bad block iato tbe aew aliat block. A message is displayed il this copy fails. 

Be sure to aote the e:act error mesmge returned by the disk driver. 

Bad blocks ia certain criticaJ partitions may result in a lou o( valu:i.ble data. I.a this c:i..se. enter 
11 ia respoaae to the "Proceed with ali:iaiag (y /ar prompt. 
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Name 

daemon.mn - Micnet mailer daemon 

) Syntax 

) 

/usrflib/mail/daemon.mn (-exj 

Description 

The mailer daemon performs the "backend" networking functions 
of the mail, rep, and remote commands by establishing and servicing 
the serial communication link between computers in a Micnet net
work. 

When invoked, the daemon creates multiple copies of itself, one 
copy for each serial line used in the network. Each copy opens the 
serial line, creates a startup message for the LOG file, and waits for a 
response from the daemon at the other end. The startup message 
lists the names of the machines to be connected, the serial line to be 
used, and the current date and time. Ir the daemon receives a 
correct response, it establishes the serial link and adds the message 
"first handshake complete" to the LOG file. If there is no response 
the daemon waits indefinitely. 

Ir invoked with the - x switch, the daemon records each transmis
sion in the LOG file. A transmission entry shows the direction of 
the transmission (tx for transmit, rx for receive), the number of 
bytes transmitted, the elasped time for the transmission (in minutes 
and seconds}' and the time of day or the transmission (in hours, 
minutes, and seconds). Each entry has the form: 

direction byte_count elasped_time time_of_day 

The daemon also records the date and time every hour. The date 
and time have the same format as described for the date command. 

Ir invoked with the - e switch, the daemon records all transmission 
errors in the LOG file. An error entry shows the cause of the error 
preceded by the name or the daemon subroutine which detected the 
error. 

The mailer daemon is normally invoked by the start option of the 
netutil command and is stopped by the ltop option. 

During the normal course of execution, the mailer daemon uses 
several files in the /usr/spool/micnct/remote directory. These files 
provide storage for LOG entries, commands issued by the remote( C) 
command, and a list of processes under daemon control. 
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Files 

/usr/lib/mail/daemon.mn 

/usr/spool/micnet/remot.e/•/LOG 

/usr/spool/micnet/remot.e/•/mn 

/usr /spool/m icne t/rem o t.e /lo cal./mn • 

/usr/spool/micnet/remot.e/lock 

/usr/spool/micnet/remot.e/pids 

See Also 

netutil( C) 

DAEMON.MN ( M) 

( 

( 

( 
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Name 

default - Default program information directory. 

) Description 

) 

) 

The Ciles in the directory /etc/default contain the default 
information used by system commands such as backup( 0) and 
remote.( C). Default information is any information required 
by the command that is not explicitly given when the com
mand is invoked. 

The directory may contain zero or more files. Each file 
corresponds to one or more commands. A command searches 
a file whenever it has been invoked without sufficient infor
mation. Each file contains zero or more entries which define 
the default information. Each entry has the form: 

keyword 

or 

keyword=value 

where keyword identifies the type of information available and 
value defines its value. Both keyword and value must consist of 
letters, digits, and punctuation. The exact spelling of a key
word and the appropriate values depend on the command and 
are described with the individual commands. 

Any line in a file beginning with a number sign ( #=) is con
sidered a comment and is ignored. 

Files 

/etc/default/backup 

/etc/ default/ console /keys 

/etc/default/console/screen 

/etc/default/console/strings 
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/etc/default/ dumpdir 

/etc/ default/login 

/etc/default/lpd 

/etc/default/micnet 

/etc/default/mkuser 

/etc/default/passwd 

/etc/default/quot 

/etc/ default/res tor 

/etc/default/su 

/etc/default/tar 

See Also 

DEFAULT(M) 

( 

backup( C), console(M), dumpdir( C}, lpr( C}, mkuser( C), ( 
pwadmin( C}, quot( C), remote( C}, restore( C}, su( C}, tar( C}, 
login(M} 

Note 

Not all commands use /etc/default files. Please refer t.o the 
manual page for a specific command to determine if 
/etc/default files are used, and what information is specified. 
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Name 
dial - Dials a modem. 

Synopm 
/etc/dial line telno 

/etc/dial - h 

Description 
/etc/dial dials a modem which is attached to line, or hangs up the 
modem. It may be an sh(C) script or~ compiled "C" program. 

uucp(C) uses /etc/dial, if the program exists and is executable, 
instead of built in dial routines. Currently, built in dial routines are 
for the Hayes SmartmodemTM, therefore Hayes users should not 
have an /etc/dial. For other auto dial modems, the program is 
needed. 

uucp(C) invokes /etc/dial twice, once to dial the number, and 
again to bang up the modem when uucp(C) is finished calling. 
/etc/dial, when invoked with a line name and tclno (phone 
numbed, attempts to dial the phone number on the specified line. 
When data transfer is finished, the -h option is used to bang up 
the modem. If the modem responds to a drop in DTR, 
/etc/dial -h need not echo hang up commands, since uucp(C) sets 
HUPCL (hang up on close) before /etc/dial is first called. If the 
modem needs hang up commands, these must be echoed, with the 
proper line number, from /etc/dial. 

The following is the shell script /etc/dial.example (for the Hayes): 

case $1 in 
-h) ex.it 0 ;; 
-*) ex.it 1 ;; 

*)echo ATDT ${2j"M > $1 ; sleep S; exit 0 ;; 
esac 
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Th.is shell script should work. for the Ven-Tel MD212 PLUS™: 

case $1 in 
-b) e.xll O ;; 
-•) e.xll l ;; ( 

*)echo .M.M\<K$f2rM\> > $1; sleep S; exit 0 ;; 

Flies 
letcldial.uample - an example dial wll script. 

See Also 
uucp(C), UUJL(C) 

( 

( 
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Name 
8087 

Synopsis 
8087 

Description 

8087(M) 

The 8087 is the 1N1EL math co-processor for the 8086. The 
kernel tests for the presence of an 8087 at startup. 

If your system has an 8087, you must tum off switch 2 on the 
main system board in order to enable 8087 interrupts. If your 
system docs not have an 8087, or the switch is on, the k.emel will 
run a set of emulator routines which are much slower. 

The C compiler available with the program development package 
generates the appropriate 8087 opcodes. C routines compiled with 
this compiler have .run as fast as 200 times as fast as the emulated 
code. In particular, the standard math library routines run consid
erably faster if you have an 8087. 

The overflow, division by zero, and invalid operand exceptions 
return a SIGFPE signal. This signal can be caught. The rest of 
the 8087 floating point exceptions (underfiow, denormalized 
operand, and precision error) are masked. 

Notes 
The emulator returns garbage on divide by zero. 

There is no obvious way to tell which 8087 exception generated the 
SIGFPE. 
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Name 

environ - The user environment. 

Description 

The user environment is a collection of information about a user, 
such as his login directory, mailbox, and terminal type. The environ· 
ment is stored in special "environment variables," which Cll.ll be 
assigned character values, such as names ot riles, directories, and 
t.erminals. These variables a.re automatically made available to pro
grams and commands invoked by the user. The commands can then 
use the values to access the user's files and terminal. 

The following is a short list or environment variables. 

PATH 

HOME 

TERM 

TZ 

Defines the search path for the directories containing 
commands. The system searches these directories 
whenever a user types a command without giving a full 
pathname. The search path is one or more directory 
names separated by colons ( :) . Initially, PA TH is set to 
:/bin:/usr/bin. 

Names the user's login directory. Initially, HOME is set 
to the login directory given in the user's passwd file 
entry. 

Defines the type or terminal being used. This informa
tion is used by commands such as more( C) which rely 
on information about the capabilities of the user's ter
minal. The variable may be set to any valid terminal 
name (see tmni114l1(M)) directly or by using the 
tlet( C) command. 

Defines time zone information. This information is 
used by date( C) to display the appropriate time. The 
variable may have any value or the form xxxnzzz 
where xxx is standard local time zone abbreviation, n 
is the difi'erence in hours from GMT, and zzz is the 
daylight,. saving local time zone abbreviation (if any). 
For example, ESTSEDT. 

The environment can be changed by assigning a new value to a vari
able. An assignment ha.s the Corm 

For example, the assignment 

TERM-h29 
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sets the TERM variable to the value "h29 ". The new value can be 
"export.ed" to each subsequent invocation or a shell by exporting 
the variable with the e::port comm3Dd (see 1h(C)) or by using the 
e1111( C) comm and. 

A user may also add variables to the environment, but must be sure 
that the new names do not conflict with export.ed shell variables such 
as MAIL, PSl, PS2, and IFS. Placing assignments in the .profile file is 
a useCul way to change the environment automatically beCore a ses· 
sion begins. 

Not.e that the environment is made av"ailable to all programs as a 
string ot arrays. Each string has the Corm: 

name-value 

where the 1111me is the name or an exported variable and the 11alue is 
the variable's current value. For programs started with a ezec:( S) 
call, the environment is available through the external pointer 
e1111iro11. For other programs, individual variables in environment a.re 
available through gete1111( S) calls. 

See Also 

er;iv(C), login(M)., sh(C), exec(S), getenv(SC), prolile(M) 
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Name 

rd - IBM fioppy devices 

Description 

The td devices implement the XENIX interbce with IBM tloppy disk 
drives. Typically, the tar(C) or dd(C) commands (q.v.) are used t.o 
read or write tloppy diska. For instance, 

tar wr /dev /rdo 

tabulates the contents or the tloppy disk in drive 0 (iero). 

The td devices are block-buffered. The blocks are 512 bytes in size. 
This siJe is independent or the block size or the hard disk. 

The tloppy devices are named /dev/t<!JJ and /dev/tdl (see Notes, 
below, ror more information about device naming procedure). The 
corresponding raw devices, /dev/rtdO and /dev/rldl, atrord direct 
transmission between the tloppy and the user's read or write butter. 
Hence, it is somewhat taster to use the raw devices. 

For information about formatting, see tormat(C). The minor device 
number determines what kind ot physical device is attached t.o each 
device me (see Notes). 

Files 

/dev/fdO 
/dev/fdl 
/dev/rfdO 
/dev/rfdl 
/dev /formatJJ 

Not.es 

When accessing the raw Cloppy devices, the user's burrer must begin 
on a word boundary. The count in a read(S), writ.e(S), or lseek(S) 
call t.o a raw tloppy device must be a multiple or 512 bytes. 

The devices respond to /dev/tdO and /dev/tdl. These names are 
actually links t.o devices with a naming scheme which will be 
apparent ir one list.a /dev. The particular drive and media configura
tion determines what device names are present. The rdO and rdl. 
devices are followed by a two digit number, a letter and a one digit 
number. The two digit number refers to the number ot disk tracks 
per inch; either 48 or 96. The lett.er refers to whether the Cloppy is 
single ("ss") or double ("ds") sided. The final number corresponds 
to the number or sectors on the tloppy; This can be either 8 or 9. 
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For instance, /dev /rd048ss9 indicates a 48 tracks per ineh, single 
sided, g sector rloppy disk device in drive 0. 

Raw input/output is not available. Certain utilities default to the 
raw device /dev /rfdO while writing to the Cloppy drive. This is actu· 
ally a. link to a. non-raw device /dev /rdo. 

The minor device numbers ror noppy drives depend on the drive 
and media. eonfigura.tion. The schema. is presented in the following 
chart: 

sect.ors 8 g 
sides sin le double sin le double 
drive f: 1 8 12 4 

2 g 13 s 
3 10 14 8 
4 11 15 1 
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Name 

rixperm • Correct or initialin tile permissions and ownership. 

Synopsis 

rixperm (·c l·s l·n l·v 1-t l·l l-S 1-d(BSTOAJJ specrile 

Description 

For each line in the specification rile specfile, tixperm makes the 
liat.ed pathname conform t.o a. specification. rvc:perm is typically used 
t.o eonrigure a. XENDC system upon installation. Only the superuser 
can run ftxperm with any fia.g but -n, -for -1 (see options). 

The specification me has the tollowing tormat: Each non-blank line 
consists or either a. comment or an it.em specification. A comment is 
any t.ext trom a. pound sign "f" up t.o the end of the line. There is 
one item specification per line. An item specification consists of a 
package specifier a permission specification, owner and group specifi· 
cations, the number or links on the me, and the me name. 

The package specifier conisists or one of the tollowing lett.ers: 

B Base Package 

S Sottwve Development 

T Text Processing Package 

0 Optional user-defined package. 

After the package specifier is a permission specification. The permis
sion specification consists or a file type, tollowed by a numeric per· 
mission specification. The item specification is one or the rollowing 
charact.ers: 

x Executable 

a Archive 

e Empty file ( creat.e it -c option given) 

b Block device 

c Character device 

d Direct.ory 
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f Text file. 

The numeric perm1Ss1on conforms to the scheme described in 
chmod( C). The owner and group permissions are in the third 
column separated by a slash: e.g.: "bin/bin". The fourth column 
indicates the number of links. It there are links to the file, the ( 
next line will contain the linked filen&me with no other inCorma- i 
tion. The fifth column is a pathname. The pathname must be 
relative, i.e., not preceeded by a slash "r. The sixth column is 
only used Cor special files, giving the major and minor device 
numbers. 

Options 

The following options are available Crom the comm:md line: 

·c Create empty files and missing direet.ories. 

-d<character> 
Process input lines beginning with given package specifier char· 
acter (see above). For instance, -dT will only process items 
specified as belonging to the Text Processing Package, ·dA will 
process all lines. 

-C List files only on standard output. 

-1 List files and directories on standard output. 

-n Report all significant errors, other than non-stripped files and 
those previous to version 3. 

·V Report all significant errors, including non-stripped files and 
executable files previous to version 3. 

·s Modify special device file in addition to the rest of the permlist. 

·S Executable files must be x.out tormat. 

The following two lines make a distribution and invoke tar( C) to 
archive only the files in base.perm on /dev /whatever: 

# /et.e/fixperm -t /et.e/base.perms > list 
I tar erF /dev /whatever list 

This example reports base package errors in your file system: 

# /et.e/fixperm -n ·dB /etc/base.perms 
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Notes 

Usually fb:perm is only run by a. shell script a.t insta.lla.tion. 

) 

) 

) 
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Name 

getty - Seta terminal mode. 

) Syntax 

) 

/etl!/getty [ char ] 

Description 

Gettr aut.omatically adapt.a a terminal's serial line t.o allow proper 
communication between the terminal and the system. It is one or 
three programs (init(M), gettr(M), and login(C)) used by the system 
t.o enable a terminal and allow user logins. 

Gettp is initially called by init which passes a single character argu
ment c:/&4r ( init. reads the argument rrom the ttys file). Getty uses 
c:/aar t.o set the initial line speed and t.o determine the type or termi
nal to be accessed. It then writ.es a 11 s111tem!login:" message, indicat
ing the user may log in on the machine named 11ptem. 

If the user types a. name and t.erminates it. with a newline (ASCII LF) 
or carriage return (ASCII CR), getty scans the name for uppercaae 
alphabetic characters. If only uppercaae characters are found, gettp 
adapts the system to map all subsequent lowercase characters into 
the corresponding uppercaae characters. Furthermore, il the name 
terminates with a carriage return character, getty set.a the terminal's 
serial line mode t.o CRMOD (see ioc:d(S)). 

Ir, on the other hand, the user presses the BREAK key, getty writes 
the login message again. It also changes the serial line speed ir c:/a4r 
is one of those which cause "cycling" as described below. This 
allows the system to adapt. to terminals whose line speeds vary. 

After a name haa been typed and scanned, getty passes it t.o login( C) 
which asks for the user's paasword and completes the login process. 

The c:/a11r argument may be any one of the following: 

0 Cycles through 300-1200-150-110 baud. U serul aa a default. for 
dialup lines accessed by a variety or tuminals. 

Intended for an on-line Teletype model 33, for example an 
) operator's console. 

1 Optimized for a 150-baud Teletype model 37. 

2 Int.ended for an on-line 9600- baud terminal that requires delays, 
for example the Textronix 4104. 
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3 Start.I at 1200 baud, eyeles to 300 md back. Useful with 212 
dataset.s where most terminal.s run at 1200 speed. 

4 Useful tor on-line console DECwriter (LA36). 

5 Same as 3 above, but start.I at 300. 

8 Intended tor machine-to-machine (such as over a network) 
logins at 2400 baud. 

9 On-line 9600 baud terminal that doesn't require delays. 

The following types are intended for general-purpose on-line termi
nals (unlike the specialized settings above), and differ only in the 
baud rate: 

a 50 baud. 

b 75 baud. 

c 110 baud. 

d 134.5 baud, usually with 2 st.op bit.I. 

e 150 baud. 

r 200 baud. 

g 300 baud. 

h 600 baud. 

1200 baud. 

j 1800 baud. 

k 2400 baud. 

4800 baud. 

m 9600 baud. 

n External baud rat.e "A," usually 19200 baud. 

o Extem:i.l baud rate "B," oft.en either 3600 or 7200 baud. 

Getty is intended to be invoked by imt(M). Invoking getty as an 
ordinary command is not recommended. 
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See Also 

login(C), ioctl(S), ttys(F), init.(M) 

) Files 

/etc/ttys, /etc/sysU:mid 

) 
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Name 

group - Format or the group me. 

Description 

Group contains Cor each group the Collowing inrormation: 

- Group name 

- Encrypted password (optional) 

- Numerical group ID 

- Comma-separated list. or all user allowed in the group 

This is an ASCII rtle. The fields are separated by colons; each group 
is separated Crom the next by a newline. Ir the password field is 
nul~ no password is demanded. 

This file resides in directory /etc. Because or the encrypted pass
words, it can and does have general read permission and can be 
used, for example, t.o map numerical group IDs t.o names. 

) Files 

/ete/group 

See Also 

newgrp(C), passwd(C), erypt(S), passwd(M) 

) 
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Name 

hd - Internal hard disk drive 

Jescription 

'nie tiles hdO, hdOpl through hd0p4, hdOdi, hdObb, and root provide 
block-buttered access t.o the hard disk. 'nie Cile hdOds reCers t.o t.he 
"boot• partition or the disk; root re(en t.o the root. me system; hdO is 
t.he ent.ire disk; bdObb is t.he bad block alias table; hdOpl through 
hd0p4 are t.he partitions. Partition one is generally t.he XENIX parti
tion. 'nie entire disk contains 10370 blqcks or 1024 bytes each. 'nie 
rues access t.he disks via the system's normal buttering mechanism 
and may be read and written without regard t.o physical disk records. 

Files 

/devfhd 

/devfhdOpl 

/devfhd0p2 

) /devfhd0p3 

/devfhd0p4 

/devfhdOds 

/devfhdObb 

root 

Diagnostics 

'nie tollowing message may be printed on t.he console: 

error on Fixed Disk (3/7) blkno-NNNNN cmd-NNNNN status-NNNNN 

Notes 

The "boor' partition, bd()d,, should not. be used other than t.o install 
a new operating system on the hard disk. 

'nie "bad block" partition, hdObb, should never be written t.o. 

hdO, which denotes the entire disk, is used t.o access the master boot 
record and partition table and should also never be written t.o. 
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Name 

init - Procesa control initialization. 

Syntax 

/eu:/init 

Description 

/N/T(M) 

The init program is invoked as the last step or the boot procedure 
and as the first step in enabling terminals tor user logins. /nit is one 
or three programs ( init, getty( M), and login( M)) used to initialize a 
system tor execution. 

!nit creates a process tor ea.ch terminal on which a. user ma.y log in. 
It begins by opening the console device, /dev/console, for reading 
and writing. It then invokes a. shell which asks tor a. password to 
start the system in maintenance mode. The user ma.y type the pass
word or terminate the shell by typing ASCII end-at-file ( CNTRL-D) a.t 
the console. Ir the shell terminates, init performs several steps l:o 
begin norma.1 operation. It invokes a. shell and reads the commands 
in the /etc/re file. This command file pertorms housekeeping tasks 
such as removing temporary files, mounting file systems, and start
ing daemons. Then init rea.ds the file /etA!/ttys and rorks several 
times to create a. process tor ea.ch terminal device in the file. Each 
line in the /et.c/ttys lista the sta.te or the line ( 0 tor closed, 1 tor 
open), the line mode, and the serial line (see tty1(M)). Each process 
opens the appropriate serial line tor reading and writing, assigning 
the file descriptors O, 1, and 2 to the line a.nd establishing it a.s the 
standard input, output, and error files. Ir the seria.1 line is connected 
to a modem, the process delays opening the line until someone has 
dialed up a.nd a carrier ha.s been established on the line. 

Once init has opened a. line, it executes the getty program, passing 
the line mode as an argument. The getty program reads the user's 
name and invokes login(M) to complete the login process (see 
getty(M) for det:i.ils). !nit wa.its until the user logs out by typing 
ASCII end-ot-file ( CNTRL-D) or by hanging up. It responds by wak
ing up and removing the former user's login entry rrom the file 
utmp, which records current users, and makes a. new entry in the file 
wtmp, which is a history or logins and logouta. Then the 
corresponding line is reopened and getty is reinvoked. 

!nit ha.s special responses to the hangup, interrupt, and quit signals. 
The hangup signal SIGHUP ca.uses init l:o change the system from 
normal operation l:o maintenance mode. The interrupt signal SIGINT 
ca.uses init to read the ttys file again to open any new lines and close 
lines tha.t have been removed. The quit signal SIGQU IT causes init to 
disallow any further logins. In genera.I, these signals have a 
significant effect on the system and should not be used by a naive 
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user. Instead, similu functions can be safely performed with the 
eaelble( C), di.able( C), and ahutdown( C) commands. 

Files 

/dev/tty• 

/et,c/utmp 

/usr /adm /wtm p 

/et,c/ttys 

/et,c/rc 

See Also 

disable(C), enable(C), login(M), kill(C), sh(C), shutdown(C), 
ttys(M), getty(M) 
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Name 

install - Installation shell script. 

Syntax 

/etc/install [ device] 

Description 

/etc/install is the sh( C) script used to install distribution (or 
application program) floppies. It performs the following tasks: 

- Prompts for insertion of floppies. 

- Extracts files using the tar( C) utility. 

- Executes /once/init. *programs on each floppy 
after they have been extracted. 

- Removes any /oncejinit. *programs when the 
installation is finished. 

The optional argument to the command specifies the device 
used. The default device is /elev/install and is normally 
linked to /dev/rtc!n. 

Files 

/etc/install 

/once/init.* 
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Name 

Id - Invokes the link editor. 

Syntax 

Id [ options ] filename ... 

Description 

Ld is the XENIX link editor. It creates an executable program 
by combining one or more object files and copying the execut
able result to the file a.out. The filename must name an 
object or library file. These names must have the ".o" (for 
object) or ".a" (for archive library) extensions. If more than 
one name is given, the names must be separated by one or 
more spaces. If errors occur while linking, Id displays an error 
message; the resulting a.out file is unexecutable. 

Ld concatenates the contents of the given object files in the 
order given in the command line. Library files in the com
mand line are examined only if there are unresolved external 
references encountered from previous object files. Library 
files must be in ranlib(CP) format, that is, the first member 
must be named _.SYMDEF, which is a dictionary for the 
library. The library is searched iteratively to satisfy as many 
references as possible and only those routines that define 
unresolved external references are concatenated. Object and 
library files are processed at the point they are encountered in 
the argument list, so the order of files in the command line is 
important. In general, all object files should be given before 
library files. Ld sets the entry point of the resulting program 
to the beginning of the first routine. 

There are the following options: 

-Fnum 
Sets the size of the program stack to num bytes. Default 
stack size if not given, is either variable stack or fixed 
stack of 2 Kbytes. See the machine(M) manual page for 
the default stack type for your system. 
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- i Creates separate instruction and data spaces for small 
model programs. When the output file is executed, the 
program text and data areas are allocated separate physical 
segments. The text portion will be read-only and shared 
by all users executing the file. ( 

-Ms 
Creates small model program and checks for error, such 
as fixup overflow. This option is reserved for object files 
compiled or assembled using the small model 
configuration. This is the default model if no - M option 
is given. 

-Mm 
Creates middle model program and checks for errors. This 
option is reserved for object files compiled or assembled 
using the middle model configuration. This option implies 
- i. 

-Ml 
Creates a large model program and checks for errors. The 
option is reserved for object files compiled using the large (• 
model configuration. This option implies - i . 

- o name 
Sets the executable program filename to name instead of 
a.out. 

Ld should be invoked using the cc( CP) instead of invoking it 
directly. Cc invokes Id as the last step of compilation, provid
ing all the necessary C-language support routines. Invoking Id 
directly is not recommended since failure to give command 
line arguments in the correct order can result in errors. 

Files 

/bin/Id 

See Also 

as( CP) , ar( CP), cc( CP) , ld{ CP), ranlib{ CP) 
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Not.es 

The user must make sure that the most recent library versions 
have been processed with ranlib ( CP) before linking. If this is 
not done, Id cannot create executable programs using these 
libraries. 
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Name 

login - Gives access to the system. 

) Description 

) 

The login command is used at the beginning of each terminal 
session and allows you to identify yourself to the system. It 
cannot be invoked except when a connection is first esta
blished, or after the previous user has logged out by sending 
an end-of-file ( CNTRL-D ) to his initial shell. 

Login asks for your user name, and if appropriate, your pass
word. Echoing is turned off (where possible) during the typ
ing of your password, so it will not appear on the written 
record of the session. 

At some installations, an option may be invoked that will 
require you to enter a second "external" password. This will 
occur only for dial-up connections, and will be prompted by 
the message "External security:". Both passwords are 
required for a successful login. 

If password aging has been invoked by the super-user on your 
behalf, your password may have expired. In this case, you 
will be shunted into paaawd( C) to change it, after which you 
may attempt to log in again. 

If you do not complete the login successfully within a certain 
period of time (e.g., one minute), you are likely to be 
returned to the "login:" prompt or silently disconnected from 
a dial-up line. 

After a successful login, accounting files are updated, you are 
informed of the existence of any mail, and the start-up profile 
files (i.e., /etc/profile and $HOME/.profile) (if any) are exe
cuted (see pro/ue(M)). Login checks /et.c/detaultflogin for 
environment variables, such as TZ( time zone), HZ( hertz) 
and ALTSHELL (allows other than sh shell types). Login 
initializes the user and group IDs and the working directory, 
then executes a command interpreter (usually ah( C)) accord
ing to specifications found in the /etc/passwd file. Argument 
0 of the command interpreter is a dash (- ) followed by the 
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last component of the interpreter's pathname. The environ
ment (see environ(M)) is initialized to: 

HOME= your-login-directory 

PA Tii=:/bin:/usr/bin 

Initially, umask is set to octal 022 by login. 

Files 

/etc/utmp 

/usr/alim/wtmp 

Accounting 

Accounting 

/usr /spool/mail/ your-name Mailbox for user your-name 

/etc/motd Message of the day 

/etc/default/login Default values for environment 
variables 

/etc/passwd Password file 

/etc/profile System profile 

$HOME/.profile Personal profile 

See Also 

mail( C), newgrp( C), sh( C), passwd( C), su( C), umask( C), 
passwd(M), profile(M), environ(M), getty(M) 

Diagnostics 

Login incorrect 
The user name or the password is incorrect. 

No shell, cannot open password file, no directory: 
Your account has not been properly set up. 

Your password has expired. Choose a new one. 
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Password aging is implemented and yours has expired. 

Notes 

Under 3.0, only the super-user may execute login from a shell. 
Hence non-super-users must log out in order to log in as 
another user. 

Furthermore, there has been a change in login 'a functionality. 
Pre-system ill login, if invoked Crom the command line while 
someone is logged on already, logs the current user out and 
logs in the new user. The new 3.0 login nests, i.e., the 
current user is not logged out. Thus it is somewhat like su, 
except that the new user's .login or .profile is run. Permis
sions and environment are those or the new user. When the 
new user logs out, the previous user is still running. This 
practice is not recommended, as nested logins can impair sys
tem performance. 
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Name 

makekey - Generates an encryption key. 

Syntax 

/usr /lib/makekey 

Description 

Mal:el:ey improves the usefulness of encryption schemes by increas
ing the amount of time required to search the key space. It rea.ds 10 
bytes from its standard input, and writes 13 bytes on its standard 
output.. The output depends on the input in a. wa.y that is intended 
to be difficult to compute (i.e., to require a substantial fraction of a 
second). 

The first 8 input bytes (the input key) can be arbitrary ASCII charac
ters. The last 2 input bytes (the salt) a.re best chosen from the set 
of digits, dot ( .). slash (/), and uppercase and lowercase letters. The 
1alt characters a.re repeated as the first 2 characters of the output. 
The remaining 11 output characters a.re chosen from the same set as 
the salt and constitute the output key. 

The transformation performed is essentially the following: the Balt is 
used t.c> select one of 4,0Q6 crypt.c>gr3phic ma.chines a.II based on the 
National Bureau of Standards DES algorithm, but broken in 4,096 
different ways. Using the input ke1 a.s the key, a. constant string is 
fed into the ma.chine and recirculated. The 64 bits that come out are 
distributed into the 66 output key bits in the result. 

Mal:el:e-g is intended for use with programs that perform encryption 
(e.g., eci(C) and .:rypt(C)). Usually its input and output will be 
pipes. 

See Also 

crypt( CJ, ed(C), pa.sswd(M) 
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Name 

mapkey, mapscrn, mapstr - Configure console screen map
ping. 

Syntax 

mapkey [ - d] [ datafile ] 
mapscrn [ - d] [ datafile ] 
mapstz. [ - d] [ datafile ] 

Descripiion 

Mapacm configures the output mapping of the console screen 
on which it is invoked. M apkey and mapatr configure the map
ping of the keyboard and string keys ( eg. function keys) of 
the console (and multiscreens if present) and can only be run 
by the super-user. 

If a file name is given on the argument line the respective 
mapping table is configured from the contents of the input 
file. If no file is given the default file in /etc/default/console 
is used. The -d option causes the mapping table to be read 
from the kernel instead of written and an ASCII version to be 
printed on the standard output. The format of the output is 
suitable for input files to mapacm, mapkey, mapatr. Non
super-users can run mapkey and mapatr when the -d option is 
given. 

Files 

/etc/ default/ console /keys 

/etc/default/console/strings 

I etc/ def a ult/ console/ screens 

) Notes 

These utilities are usable on console devices which have spe
cial support for them. Refer to conBole(M) for information on 
whether a specific console contains this support. 
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There is no way to specify that these utilities read their confi
guration tables from standard input. 

The mapscrn utility works only if the user adds a ' ' (single 
quote, space, single quote) to the end of the file 
/etc/ default/ console/ screens. 
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Name 

mem, kmem - Memory image file. 

) Description 

The mem file provides access to the computer's physical memory. 
All byte addresses in the file are interpret.ed as memory addresses. 
Thus, memory loca.tions ca.n be examined in the same way as indivi
dua.l byt.es in a file. Note tha.t a.c:ce:11sing a nonexistent loca.tion 
ca.uses a.n error. 

The kmem file is the same as mem except that it corresponds to 
kernel virtu:i.l memory rather tha.n physica.l memory. 

In ra.re cases, the mem a.nd kmem files ma.y be used to write to 
memory and memory-mapped devices. Such pa.tching is not 
intended for the naive user a.nd may lead to a. system crash it not 
conducted properly. Patching device registers is likely to lead to 
unexpected results it the device has read-only or write-only bits. 

Files 

/dev/mem 

/devfkmem 
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Name 

messages - Description of system console messages. 

) Description 

) 

) 

This section describes the various system messages which may 
appear on the system console. The messages are categorized 
as follows: 

Fatal 
Recovery is impossible. 

System inconsistency 
A contradictory situation exists in the kernel. 

Abnormal 
A probably legitimate but extreme situation exists. 

Hardware 
Indicates a hardware problem. 

Fatal system messages begin with "panic:" and indicate 
hardware problems or kernel inconsistencies that are too 
severe for continued operation. After displaying a fatal mes
sage, the system will stop. Rebooting is required. 

System inconsistency messages indicate problems usually 
traceable to hardware malfunction, such as memory failure. 
These messages rarely occur since associated hardware prob
lems are generally detected before such an inconsistency can 
occur. 

Abnormal messages represent kernel operation problems, such 
as the overflow of critical tables. It takes extreme situations 
to bring these problems about, so they should never occur in 
normal system use. 

Hardware messages normally specify the device, dev , that 
caused the error. Each message gives a device specification of 
the form nn/mm where nn is the major number of the device, 
and mm is it.s minar number. The command pipeline 
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ls -1 /dev lgrep nn lgrep mm 

may be used t.o list the name of the device associated with the 
given major and minor numbers. 

System Messages 

** ABNORMAL System Shutdown ** 
This message appeacs when errors occur during system 
shutdown. It is usually accompanied by other system 
messages. System inconsistency, fatal 

bad block on dev nn/ mm 
A nonexistent disk block was found on, or is being 
inserted in, the structure's free list. System inconsistency. 

bad count on dev nn/mm 
A structural inconsistency in the superblock of a file sys
tem. The system attempts a repair, but this message will 
probably be followed by more complaints about this file 
system. System inconsistency. 

Bad free count on dev nn/mm 
A structural inconsistency in the superblock of a file sys
tem. The system attempts a repair, but this message will 
probably be followed by more complaints about this file 
system. Syatem inconsistency. 

error on dev name ( nn/mm) 
This is the way that most device driver diagnostic mes
sages start. The message will indicate the specific driver 
and complaint. The name is a word identifying the dev
ice. 

iaddress > 2 "24 
This indicates an attempted reference t.o an illegal block 
number, one so large that it could only occur on a file 
system larger than 8 billion bytes. Abnonnal. 

!node table overflow 
Each open file requires an inode entry t.o be kept in 
memory. When this table overflows the specific request 
(usually open( S) or creat( S)) is refused. Although not 
fatal t.o the system, this event may damage the operation 
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of various spoolers, daemons, the mailer, and other 
important utilities. Anomalous results and missing data 
files are a common result. Abnormal. 

interrupt from unknown device, vec=:rxxx 
The CPU received an interrupt via a supposedly unused 
vector. This message is followed by "panic: unknown 
interrupt." Typically this event comes about when a 
hardware failure miscomputes the vector of a valid inter
rupt. Hardware. 

no file 
There are too many open files, the system has run out of 
entries in its "open file" table. The warnings given for 
the message "inode table overflow" apply here. Abnor
mal. 

no space on dev nn/ mm 
This message means that the specified file system has 
run out of free blocks. Although not normally as seri
ous, the warnings discussed for "inode table overflow" 
apply: often user programs are written casually and 
ignore the error code returned when they tried to write 
to the disk; this results in missing data and "holes" in 
data files. The system administrator should keep close 
watch on the amount of free disk space and take steps to 
avoid this situation. Abnormal. 

** Normal System Shutdown ** 
This message appears when the system has been shut
down properly. It indicates that the machine may now 
be rebooted or powered down. 

Out of inodes on dev nn/mm 
The indicated file system has run out of free inodes. The 
number of inodes available on a file system is deter
mined when the file system is created (using mkfs( C)). 
The default number is quite generous, this message 
should be very rare. The only recourse is to remove 
some worthless files from that file system, or dump the 
entire system to a backup device, run mkfs( C) with 
more inodes specified, and restore the files from backup. 
Abnormal. 
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out of text 
When programs linked with the Id - i or - n switch are 
run, a table entry is made so that only one copy of the 
pure text will be in memory even if there are multiple 

cohpies tho~ thtabe 1pr?grfamll ruThnning. This fmessage appearsh ( 
w en is e IS u . e system re uses to run t e 
program which caused the overflow. Note that there is 
only one entry in this table for each different pure text 
program. Multiple copies of one program will not 
require multiple table entries. Each "sticky" program 
(see chmod(C)) requires a permanent entry in this table; 
nonsticky pure text programs require an entry only when 
there is at least one copy being executed. Abnormal. 

panic: bad 287 int 
Attempted execution of a real mode 287 instruction. 
System incosistency, fatal. 

panic: blkdev 
An internal disk 1/0 request, already verified as valid, is 
discovered to be refering to a nonexistent disk. System 
inconsistency, fatal. 

panic: devtab 
An internal disk 1/0 request, already verified as valid, is 
discovered to be refering to a nonexistent disk. System 
inconsistency, fatal. 

panic: iinit 
The super-block of the root file system could not be 
read. This message occurs only at boot time. Ha rd ware, 
fatal. 

panic: IO err in swap 
A fatal 1/0 error occurred while reading or writing the 
swap area. H ardwars, fatal. 

panic: memory failure - parity error 

( 

A hardware memory failure trap has been taken. System 
inconsistency, fatal ( 

panic: memory management failure 
An error occurred during memory management opera
tions. System inconsist.ency, fatal. 
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panic: no fs 
A file system descriptor has disappeared from its table. 
Syatem inconaiatency, fatal. 

panic: no imt 
A mounted file system has disappeared from the mount 
table. Syatem inconaiatency, fatal. 

panic: no procs 
Each user is limited in the amount of simultaneous 
processes he can have; an attempt to create a new pro
cess when none is available or when the user's limit is 
exceeded is refused. That is an occasional event and pro
duces no console messages; this panic occurs when the 
kernel has certified that a free process table entry is 
available and yet can't find one when it goes to get it. 
System inconaiatency, fatal. 

panic: Out of swap 
There is insufficient space on the swap disk to hold a 
task. The system refuses to create tasks when it feels 
there is insufficient disk space, but it is possible to create 
situations to fool this mechanism. Abnormal, fatal. 

panic: general protection trap 
General protection trap taken m kernel. Syatem mcon
aiatency, fatal. 

panic: segment not present 
An attempt has been made to access an invalid segment. 
It may also indicate the segment-not-present trap has 
been taken in the kernel. Syatem inconaiatency, fatal. 

panic: Timeout table overflow 
The timeout table is full. Timeout requests are gen
erated by device drivers, there should usually be room 
for one entry per system serial line plus ten more for 
other usages. 

panic: Trap in system 
The CPU has generated an illegal instruction trap while 
executing kernel or device driver code. This rneMage is 
preceded with an information dump describing the trap. 
System ixconsiatency, fatal. 

Page 5 



MESSAGES (M) MESSAGES(M) 

panic: Invalid TSS 
Internal tables have become corrupted. System incon
sistency, fatal. 

panic: unknown interrupt ( 
The CPU received an interrupt via a supposedly unused 
vector. Typically this event comes about when a 
hardware failure miscomputes the vector of a valid inter-
rupt. Hardware, fatal. 

proc on q 
The system attempts to queue a process already on the 
process ready-to-run queue. System inconsistency, fatal. 

Trap type 

Notes 

This message precedes a "panic:" message. The type is 
the trap number given by the processor. The message is 
followed by a dump of registers. System inconsistency, 
fatal. 

Not all messages appear on all machines. Some messages are 
processor dependent. 
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Name 

micnet - The Micnet default commands file. 

Description 

The micnet file lists the system commands that may be executed 
through the remote command. The file is required for each system in 
a. Micnet network. Whenever a. remote command is received through 
the network, the Micnet programs search the micnet file ror the sys
tem command specified with the remote command. If found, the 
command is executed. Otherwise, the command is ignored and an 
el'l'Or message is returned to the system which issued the f'emote 
command. 

The file may contain one or more lines. Ir all commands may be 
executed, then only the line 

execute all 

is required in the file. Otherwise, the comm ands must be listed indi
vidually. A line that defines an individuaJ command has the form: 

eomma.nd...,commandpath 

Comm411J is the command name to be specified in a remote com· 
mand. Comm4ndpa.tA is the Cull pathname of the command on the 
specified syst.em. The equal sign (-) separat.es the command and 
eommandpath. For example, the line 

cat.-/b in/ cat. 

defines the command name cat (used in the l'emote command) to 
refer to the system command cat in the /bin directory. 

When ezecuteall is set, commands are sought in a series of default 
directories. Initially, the directories are /bin and /usrfbin. The 
default directories can be e::plicitly defined in the file by including a. 
line of the form: 

execpath==PA TI:I=directory( :directory) ... 

The first part or the line, ezecpath-P.4. TH=-, is required. Each dine· 
torg must be a. vaJid pathname. The colon is required to separate 
directories. For example, the line 

execpa.th-PA TI:I=-/bin:/usr fbin:/usr fbo bf /bin 

sets the default directories to /bin, /usr/bi.n, :md /usrfbobtfbin. 
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Files 

/etc/default/micnet 

See Also 

&liases(M), netutil( CJ, systemid(M), t.op(M) 

Not.es 

The rep command cannot be executed from a remote system unless 
the micnet file contains either e~ecuteall, or the line 

rep-/usrfbin/rep 
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Name 

null - The null file. 

Description 

D a.ta written on a. null specia.J file is discarded. 

Reads from a null special file always return 0 bytes. 

Files 

/dev/null 

NULL (M) 
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Na.me 

passwd - The password file. 

Description 

PtU1tJJd contains the roUowing information ror each user: 

- Login name 

- Encrypted password 

- Numerical user ID 

- Numerical group ID 

- Comment 

- Initial working directory 

- Program to use as shell 

This is an ASCII file. Each field within each user's entry is separat.ed 
from the next by a colon ( :) . The comment can contain. any desired 
information. Each user is separat.ed from the next by a newline. Ir 
the password field is null, no password is demanded; if the shell field 
is null, 1h ( C) is used. 

This file resides in the directory /etc. Because the passwords are 
encrypted, the file has general read permission and can be used, for 
example, to map numerical user IDs to names. 

The encrypted password consists of 13 characters chosen from a 64-
character alphabet ( ., /, 0- 9, A- Z, :r.- z), except when the p3Ss
word is null, in which case the encrypted password is also null. Pass
word aging is in effect for a particular user if his encrypted password 
in the password file is followed by a comma and a nonnull string of 
characters from the above alphabet. (Such a string must be intro
duced by the super-user.) The first character of the age de-notes the 
maximum number of weeks for which a password is valid. A user 
who attempts t.o log in after his password has expired will be forced 
to supply a new one. The next character denotes the minimum 
period in weeks which must expire before the password may be 
changed_. The remaining characters define the week (counted from 
the beginning of 1970) when the password was last changed. (A null 
string is equivalent t.o zero.) The first and second characters must 
have numerical values in the range 0- 63, where the dot (.) is equal 
to 0 and lowercase z is equal to 63. Ir the numerical value of both 
characters is 0, the user will be forced t.o change his password the 
next time he logs in. If the second character is greater than the first, 
only the super-user will be able to change the password. 
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Files 

/etc/passwd 

See Also 

login(M), passwd(C), a64l(S), crypt(S), getpwent(S), group(M), 
pwa.dmin( C)'. 
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Name 

profile - Sets up an environment at login time. 

Description 

The optional file .profile permits automatic execution of commands 
whenever a user logs in. The file is generally used to personalize a 
user's work environment by setting export.ed environment variables 
and terminal mode (see environ(C)). 

When a user logs in, the user's login shell looks for .profile in the 
login directory. U found, the shell executes the commands in the 
file before beginning the session. The commands in the file must 
have the same format a.s ir typed at the keyboard. Any line begin
ning with the number sign (I) is considered a comment and is 
ignored. The following is a.n example or a typical file: 

f Tell me when new ma.ii comes in 
MAIL-/usr/mail/myna.me 
# Add my /bin directory to the shell search sequence 
PA TH-SPA TH:$HOME/bin 
f Make some environment variables global 
export MAIL PA TH TERM 
# Set file creation ma.sk 
uma.sk 22 

Not.e that the file /et,c/proflle is a system-wide profile that, if it 
exists, is execut.ed Cor every user before the user's .profile is exe
cut.ed. 

Files 

$HOME/.profile 
/etc/profile 

See Also 

env(C), logim(M), mail(C), sh(C), stty(C), su(C), environ(M) 
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Name 

systemid - The Micnet system identification file. 

) Description 

) 

) 

The systemid file contains the ma.chine and site names for a system 
in a Micnet network. A m4chi11e 114me identifies a. system a.nd distin
guishes it from other syst.ems in the same network. A eite 114me 
identifies the network t.o which a system belongs and distinguishes 
the network from other networks in the same cha.in. 

The syst.emid file ma.y contain a. eite n4me a.nd up to four different 
m11c/&irae 1111mes. The file ha.s the form: 

[site-nameJ 
ma.chine-name 1 
[ma.chine-name!?! 
(ma.chine-name3J 
[ma.chine-name4J 

The file must contain a.t lea.st one ma.chine name. The other ma.chine 
names a.re optional, serving a.s alternate names for the same 
ma.chine. The file must contain a. site name it more than one 
ma.chine name is given or if the network is connected to a.nether 
through a. uucp link. The site name, when given, must be on the 
first line. 

Ea.ch name can have up t.o eight lett.ers a.nd numbers but must 
always begin with a. letter. There is never more than one name to a 
line. A line beginning with a pound sign ( #) is considered a. com
ment line and is ignored. 

The Micnet network requires one systemid file on ea.ch system in a. 
network with ea.ch file containing a. unique set of ma.chine names. IC 
the network is connected t.o another network through a. uucp link, 
then ea.ch file in the network must contain the same site name. 

The systemid file is used primarily during resolution of aliases. 
When aliases contain site and/or ma.chine names the name is com
pared with the names in the file and removed if there is a match. If 
there is no match, the alias (and associated message, file, or com
mand) is passed on t.o the specified site or ma.chine for further pro
cessing. 
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Files 

/e tc/sys're mid 

§ee Also 

a.lia.ses(M), netutil( C), top(M) 

( 

( 
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Name 

term - Conventional names. 

) Descripti<JO 

) 

) 

These names are used by certain commands (e.g., nroff( CT), 
mm( CT), man( CT)) and are maintained as part of the shell 
enTironment (see 1h(C), pro/rli:(M), and t:nviron(M)) in the 
variable STERM: 

1520 
1620 
1620- 12 
2521 
2631 
2631- c 
2631- e 
2640 
2645 
300 
300- 12 
300s 
382 
300s- 12 
3045 
33 
37 
40- 2 
4000A 
4014 
43 
450 
450- 12 
735 
745 
dumb 

hp 
Ip 
tnl200 
tn300 

Dat.amedia 1520 
Diahlo 1620 and others using the HyType II printer 
same, in 12-pitch mode 
Hewlett.-Pack:ard HP2621 series 
Hewlett.-Pack:acd 2631 line printer 
Hewlett-Packard 2631 line printer - compressed mode 
Hewlett-Packard 2631 line printer - expanded mode 
Hewlett-Packard HP26-t0 series 
HewleU..Packard HP264n series (other than the 2640 series) 
DASI/DTC/GSI 300 and others using the HyType I printer 
same, in 12-pitch mode 
DASI/DTC/GSI 300s 
DTC 382 
same, in 12-pitch mode 
Datamedia 3045 
1ELETYPE Model 33 KSR 
1ELETYPE Model 37 KSR 
1ELETYPE Model 40 /2 
Trendata 4000A 
Tektronix 4014 
1ELETYPE Model 43 KSR 
DASI 450 (same as Diahlo 1620) 
same, in 12-pitch mode 
Texas Instruments TI735 and TI725 
Texas Instruments TI7 45 
generic name for terminals that lack reverse 
line-feed and other special escape sequences 
Hewlett-Packard (same as 2645) 
generic name for a line printer 
General Electric TermiNet 1200 
General Electric TermiNet. 300 
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Up to 8 characters, chosen from [- a- zO- 9], make up a 
basic terminal name. Terminal sub-models and operational 
modes are distinguished by suffixes beginning with a - . 
Names should generally be based on original vendors, rather 
than local distributors. A terminal acquired from one vendor ( 
should not have more than one distinct basic name. 

Commands whose behavior depends on the type of terminal 
should accept arguments of the form - Tterm where term is 
one of the names given above; if no such argument is present, 
such commands should obtain the terminal type from the 
environment variable $TERM, which, in turn, should contain 
term. 

SEE ALSO 

mm( CT), nroff( CT), sh( C), stty( C), profile(M), environ(M). 

Not.eS 

Programs that ought to adhere to this nomenclature do so 
somewhat fitfully. Not all XENIX facilities support all of these 
options. 

The use of these terminal types is unrelated of the use of the 
term.cap (M) facility. 
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NmDltl 
termcap - Terminal capability data base. 

IDlesaiptiollll 
The file /efl:ltl!mta.p is a data base describing tenninals. This data! 
base is used by commands such as vi(C), vsh(C), Lym, Multip!M 
and sub-routine packages such as c1Arses(S). Tetmioals aire 

described in knncap by giving m set of capabilities mi by 
describing how opemiom are performecll. Padding requ~ 
and injtia1i:ration sequences are included m 8atrmcap. 

Entries iJm termcap consist of m number of•:• ~fields. The 
fint entry fur each terminal gives the Dame$ which are koowl!ll foir 
the temllnal, separated by vut.ical bM' ( I ) c~. The firsa 
name is always 2 characters long for compatibility with older sys
texm. The second mime given is the mosa common ablbreviat.ioim 
for the terminal and the JWDC used by vi andJ u(C). The last 
name given should be a long name fully idemifying the termin.ml. 
Only the last name may com.ain blanks foll' readability. 

Capabilities (lilldodlq llN!X Extmsiom) 
The following is m list of the capabilities that can be defim::d for m 
givem terminal. in this list, (P) indicates padding may be specified, 
(P*) indicates tbaa padding may be based on the numbel!' of lloes 
affected, The capability type and padding fields are described iJID 
detail in the following section "Types of Capabilities ... 

The codes beginning with uppercase leUen (except for CC) indicate 
XJEN!X extensions. They are mcluded in addition to tile standard 
entries and are used by one oir more application programs. & 
with the standard entries ooa all mroes are suppmed by all appli
cations or ~- Some of tbCSfJ entries ref-et to specific temli
o.ml output capabilities (such as OS for graphics start). Others are 
to desaibc character sequences sem by keys that appeali' oo a key·
bamll (such as PU for PageUp key). There are also eDiries which 
arc used to attribute special meanings to other keys (ar combim
tioos of keys) for use in software programs (such a cnu.-w 
key(s) being used as the 'change window' key in Multiplan). 
Some of the XENIX extension capabilities have a similar function to 
standard capbilities. They are used to redefine specific keys (such 
as using function keys as arrow keys). The extension capabilities 
arc included in the /etc/termcap file as they are required for some 
XENIX utilities (such as vsh (C)). The more commonly used 
extension capabilities are described in more detail in the sect.ion 
"XENIX Extensions." 
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Name Type Pad? Description 
ac str (P) End alternate character set 

al str (P*) Add new blank. line 
am bool Terminal bas automatic margins 
as str (P) Start alternate character set ( be str Backspace if not AH 
bs bool Terminal can backspace with AH 
bt str (P) Back tab 
bw bool Backspace wraps from column 0 

to last column 
cc str Command character in prototype 

if terminal settable 
cd str (P*) Clear to end of display 
ce str (P) Clear to end of line 
CF str Cursor off 
ch SU' (P) 1.ilr.e cm but horizontal motion only, 

line stays same 
CL str Sent by CHAR LEFT key 
cl str (P*) Clear screen 
cm str (P) Cursor motion 
co DUID Number of columns in a line 
co str Cursor on ( 
er str (P*) Cmiage return. (default AM) 
cs str (P) Change scrolling region (vtlOO), like cm 
CV SU' (P) Llk.e ch but vertical only. 
cw str Sem by CHANGE WINDOW key 
da bool Display may be retained above 
DA bool Delete attribute string 
db bool Display may be retained below 
dB num Number of millisec of bs delay needed 
dC num Number of milllsec of er delay needed 
de str (P*) Delete character 
dF num Number of millisec of ff delay needed 
dl str (P*) Delete line 
dm str Delete mode (enter) 
dN num Number of milllsec of nl delay needed 
do str Down one line 
dT num Number of millisec of tab delay needed 

( cd str End delete mode 
ei str Erxl insert mode; give ':ei=:' 

if le 
EN str Sent by END k.ey 
co bool Can erase overstrikes with a blank 
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ff str (P*) Hardcopy terminal page eject (default "L) 
Cit str Upper-right (1st quadram) comer character 
02 str Upper-left (2nd quadrant) comer character 
03 str Lowcz-left. (3rd quadrant) comer character 

) 04 str Lowcz-right (4th quadrant) comer character 
oc str Center graphics character (similar to "+ .. ) 
OD str Down-tick. cbarac:tcr 
CiE str Ci.raphics mode end 
CiO mam Number of chars taken by OS and CiE 
OH str Horizomal bar character 
OL str Left-tick. character 
CiR str Right-tick. charactcz 
CiS SU' O.raphics mode start 
CiU str Up-tick. character 
ov str Vettical bar character 
he bool .Hardcopy terminal 
bd SU' Half-line down (forward 112 linefccd) 
HM str Sent by HOME key (if not kh) 
ho str· Home cursor (if no cm) 
bu str Half-line up (reverse 112 linefeed) 

) 
bz str Hazeltine; can't prilll -·s 
ic SU' (P) .Insert character 
if str Name of file containing Is 
im str .Insert mode (enter); give •:iJn-' if le 
in bool Insert mode distinguishes nulls on display 
ip str (P*) 1mert pad aftcz character imcrted 
is str Terminal jnjtiali:zation string 
k.O-k9 str Sent by •other' function keys 0-9 
kb str Sent by backspace key 
k.d str Sent by terminal down arrow key 
ke str Out of 'keypad transmit' mode 
kh str Sent by home key 
kl str Sent by te:minal left arrow key 
kn .aum Number of 'other' keys 
ko str Termcap entries for other non-function k.eys 
kt str Sent by terminal right arrow key 
ks str Put terminal in 'keypad transmit' mode 

) k.u stl' Sent by terminal up arrow key 
10-19 str Labels on 'other' function keys 
LO str Sent by line delete k.ey 
LP str Sent by line feed key 
li num Number of lines on screen or page 
11 str Last line, first column (if no cm) 
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ma SU' Arrow k.ey map, used by vi version 2 only 
mi bool Safe to move while in iDsert mode 
ml str Memory loc~ on above cursor 
MP str Multiplan initialization ·string 
MR str Multiplan reset string ( 
ms bool Will scroll in stand-outt mcxfe 
mu SU' Memory unlock (tum off memory lock) 
Qi; bool No coaectly working cmiage rewm 

(DM2500,H2000) 
00 str Noo-destrncti'llC space (CW'SOlt' right) 
w str (JP'!') Newline cbarncter (defaula \ml) 
w; bool Tmniml is a CRT. but doesn•t scroll 
NU str Sen& by NEXT UNLOCKED CELL key 
00 bool Tem:Wlal overstrikes 
pc Sit Pad character (rather tRwll mil) 
PD str Sent by PAGE DOWN key 
pit bool Has hardware tabs 

(may neecl! to be set with b) 
PU str Sent by PAGE UP key 
RC str Sem by .RECALC kt:y 
RF str Sent by TOCiCiLE REFERENCE key 

( RT str Sem by RETIJRN Ji.gy 
se str End stand ooa mooe 
'Sf str (P) Scroll focwards 
sg 11.11111 Number of bll!.nk clws left by so Oil' se 
SC str &gin mm ow mode 
&' str (P) Scroll revene (back.wards) 
ta SU' (P) Tab (other than AI or with padding) 
tc str Emy of similar terminal - must be last 
t© str String to em programs that use ami 

ti str String to begin programs that use mi 

UC str Underscore one char and move past it 
ue str End underscore mode 
ug num Number of blank chars left by us ar ue 
u! bool Terminal underlines even though 

it doem't overstrike 
up str Upline (cursor up) 
UP m Selli by up=ao:ow key (alternate to k.u) ( us stt St.art underscore mode 
vb str Visible bell (may not move cursor) 
ve str Sequence to end open/visual mode 
vs str Sequence to start open/visual mode 
WI.. str Sent by WORD LEFI' key 
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WR str Sent by WORD R1Ci.HT key 
xb bool Beehive (fl=escape, f2.=ctrl C) 

llD bool A newline is ignored after a wrap 
(Concept) 

r.z bool Return acts like ce \f \n 
(Delta Data) 

u bool Standmll oot not erased by writing over i! 
(HP 2641) 

JU bool Tabs ue destructive, magic so char 
(Telcny 1061) 

A Sample Entry 

The following entry describes the Com:cpt-100, and is among the 
more complex entries in the tenncap file. (This particulai' concept 
emy is outdated, and is used as an example only.) 

cl I clOO I com:cptlOO:is=\Etl\Ei\Ei\ES\E~o&\200:\ 
:al=-3111\E.R:am:bs:cd= 16*\E·c:c:c=-16\EAS:cl=2*AJ..;\ 
:cm=\Ea%+ %+ :co#80:dc=16\E.A:dl=3'81\EAB:\ 
:ei ==\E\200:eo:im=\E·P-.in:ip= 16*:ll #24:mi:nd =\E=-:\ 
:se=\Ed\Ee:so=\ED\EE:ta=8\t:ul:up=\E;:vb=\Ek.\EK;x.D: 

Entries may continue onto multiple lines by giving a \ as the last 
charactet of a line. Empay fields may be lni:ludedl for readability 
(he:c between the last field on a line and the fUst field on the next). 
Capabilities in termcap are of three types: Boolem capabilities 
which indicate that the termiml bas some particular feature, 
numeric capabilities giving the size of the terminal or the size of 
particular delays, and string capabilities, which give a sequence 
which can be used to perform particular terminal operations. 

Types of Capabilities 

All capabilities have two letter codes. For instance, the fact that the 
Concept bas 'automatic margins' (i.e. an automatic mum and 
linefeed when the end of a line is reached) is indicated by the 
capability am. Hence the description of the Concept includes swm. 
Numeric capabilities are followed by the character '#' am then the 
value. Thus co which indicates tbe number of columns the termi
nal !ms gives the value '80' for the Concept. 

Fmally, string valued capabilities, such as ce (clear to end of line 
sequeru:e) are given by the two character code, an'=', and then a 
string ending at the next following ':'. A delay in milliseconds may 
appear aft.et the '=' in such a capability, and padding characters 
are supplied by the editOf Mlei' the remainder of the string is sem to 
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provide this delay. The delay can be either a integer. e.g. ·20•. or 
an integez followed by an •••. i.e. •3••. A ••• indicates that the 
padding required is proportional to the number of lines affected by 
the operation. and the amount given is the per-affected-unit 
padding required. When a ••• is specified, it is sometimes useful ( 
to give a delay of the form '3.5' to specify a delay per unit to . 
tenths of milliseconds. 

A number of escape sequences are provided in the string valued 
capabilities for easy encoding of characters there. A \E maps to an 
ESCAPE character. As maps to a control-x. for any appropriate x.. 
and the sequences 'a \r \t \b 'l give a newline. return, tab, back.
space and fonnfced. Fmally, characters may be given as three 
octal digits after a \. and the charac:ten .. and \ may be given as , .. 
and \\. Jf it is necessary to place a : in a capability it must be 
escaped in octal as \1172. Jf it is ncc:essary to place a Dllll character 
in a string capability it must be encoded as \200. The routines that 
deal with tenncap use C strings. and strip the high bits of the out
put very late so that a \200 comes out as a \000 would. 

Preparing Descriptions 

We oow outline how to prepare descriptions of tcnninals. The 
most effective way to prepare a terminal desaiption is by imitating ( 
the description of a similar tcnninal in termcap and to build up a 
description gradually. using partial descriptions with ex to check. 
that they are com:ct. Be aware that a very unusual tcnninal may 
expose deficiencies in the ability of the termcap file to describe it. 
To easily test a new tcnninal description you can set the environ-
ment variable TERMCAP to a pathname of a file containing the 
description you are working on and the editor will look. there rather 
than in /etc/termcap. TERMCAP can also be set to the termcap entry 
itself to avoid reading the file when starting up the editor. 

Basic capabilitils 

The numbct of columns on each line for the terminal is given by 
the co numeric capability. Jf the terminal is a CRT. then the number 
of liDi:s on the screen is given by the U capability. Jf the terminal 
wraps around to the beginning of the nex.t line when it reaches the 
right margin, then i.t should have the am capability. If the terminal 
can clear its screen. then this is given by the d string capability. Jf ( 
the tcnninal can backspace, then it should have the bs capability. 
unless a backspace is accomplished by a character othrr than ·a in 
which case you should give this character as the be string capabil -
ity. if it oveistrlkes (rathrr than clearing a position when a 
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character is struck. over) then it should have the os capability. 

A very important point here is that the local cursor motions 
encoded in termcap arc undefined at the left and·top edges of a atT 
terminal. The editor will never attempt to backspace around the 
left edge, nor will it attempt to go up locally off the top. The editor 
assumes that feeding off the bottom of the screen will cause the 
screen to scroll up, and the am capability tells whether the cursor 
sticks at the right edge of the screen. If the terminal has switch 
selectable automatic margins, the termcap file usually assumes that 
th.is is on, i.e. am. 

These capabilities suffice to describe hardcopy and 'glass-tty' ter
minals. Thus the model 33 teletype is described as 

t.31331 tty33:co#72:os 

while the Lear Sicglcr ADM-3 is described as 

cl I adm3131 lsi adm3:am:bs:cl = "Z:li#24:co#80 

Cursor addressing 

Cursor addressing in the terminal is described by a cm string 
capability. Th.is capability uses prinJ/(S) like escapes (such as ~x) 
in it. These Substitute to encodings of the current line or column 
position, while other characters arc passed through unchanged. If 
the cm string is thought of as being a function, then its arguments 
are die line and then the column to which motion is desired, and 
the 4!11 encodings have the following meanings: 

CJid replaced by line/column position, 0 origin 
Cf>2 like Cf>2d - 2 digit field 
Cf>3 like Cf>3d - 3 digit field 
CJ>. like printj{S) %c 
CJ>+.x. adds x to value, then Cf>. 
CJ>>.x.y if value > .x. adds y, DO output. 
Cf>r reverses order of line and column, DO output 
Cf>i i.ocmneJJls line/column position (for 1 origin) 
c.r,c_r, gives a single Cf> 
Cf>n exclusive or row and column with 0140 

(DM2SOO) 
Cf>B BCD (16*(x/10)) + (x% 10), no output. 
Cf>D Revase coding (.x.-2"'(.x.%16)), no output. 

(Delta Data). 

Consider the HP264S, which, to get to row 3 and column 12, 
needs to be sent \E&a12c03Y padded for 6 milliseconds. Note that 
the order of the rows and columns is inverted here, and that the 
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row and column are printed as two digits. Thus its cm capability 
is 'c:m-6\E&%r%2c%2Y•. The Microtcrm ACf-lV needs the 
cwrem row and column sent preceded by a "T. with the row and 
column simply encoded in binary, 'cm-"1'%.%.'. Terminals 
which use '%.' need to be able to back.space the cursor (bs or be). ( 
and to move the cursor up one line on the screen (up introduced 
below). This is rrgcessary because it is not always safe to transmit 
~ \D ·D and \r. as the system may change or discard them. 

A ftnal example is the LSI ADM-3a, which uses row and column 
offset by a blank. character, thus 'cm=\E=%+ %+ •. 

Cursor motions 

llf the terminal can move the cursor ooc position to the right, leav
mg ~ character at the cum::nt position unchanged. then this 
sequence should be given u mi (mn-dcsttuc:tive space). 1f it can 
move the cursor up a line on the screen in the same column. this 
should be given as up. 1f the terminal bas no cursor addressing 
capability. but can home the cursor (to very upper left comer of 
screen) then this can be given as ho; similarly a fast way of getting 
to the lower left band com:r can be given as 11; this may involve 
going up with up from the home position, but the editor will never 
do titls it.self (unless II does) because it makes no assumption about ( 
the effect of moving up from the homc position. 

Ana clears 

!f the wminal cm clear from the current position to the end of the 
line, leaving the cursor where it is, this should be given as ce. If 
tine tefmiml can clear from the cummt position to the end of the 
display, then this should be given as ed. The editor only uses cd 
from the first column of ai line. 

Jnsert/de!ete line 

!f the temUml can open a new bla~ line before the line where the 
CW'SOI' is, this should be given as sl; this is done only from the first 
position of a line. The cursor must then appear on the newly blank 
line. if the tenninal can delete the line which the cursor is on. 
then this should be giveJll as di; this is done only from the first 
position on the line to be deleted. 1f the terminal can scroll the 
screen back.wards, then this can be given as sb, but just al suffices. (. 
Af the terminal can retain display memory above then the da capa-
bility should be given; if display memory can be retained below 
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then db should be given. These let the editor understand! um 
deleting a line on the screen may bring non-btmk. J..ines up from 
below or that scrolling back with sb may bring dowli\ non-blank 
lines. 

lnsertltklete character 

Them are two bmsfo kinds of imelligena texm.imh with respect to 
imert/delete character whlch cm be descn'bedl using termcap. The 
most COl!DmOllll Wsert/delete character operatiom affect OWy tftle 
cbmlctLm Ollll the ~ line awcll shift c~ off tile endl of the 
J.illll©. Otlte&" ~. such u die Concept 100 aiOO the PerlWil 
Emu Owl, m.ak,g al distinctioo betweexil typed moo umypoo b~nks 
om1 tine scr©en., shlrung upol!ll m ~ ar delete only w M umyped 
blalM Ollll the SCreefl\ wbkh is e~ elimixmtedl, Of expalllded to two 
U!~~ blaW. Yollll cm fli..00 oott whicbl kiOO of ~ yoo have 
by c~g th@ Streeiil aOO iliiexn typing text separated by CW'SOK' 

motiom. Type ·~ def' using loal CW'SO!f motions· (ne>a 
~es) between the 'mbc' mdl the 'def'. Then position the CW'SOK' 

befoKTG the 'ab<:' a\00 pua the temninml w insert mode. .llf typing 
cllm'm~ causes tl!ie rest of the line to shift rigidly md characters 
to ~off the end, then yow tei'minal does nm distingui.m between 
blanl.r.s aiOO umyped positiom. BI the 'abc' shifts over to the 'def' 
whlcln tiilen move together auroumdl the end of the cum:m line and 
olllW ili.e oo.u ms yoo i.mert, ~ bmve ilie secooo type of terminal, 
aiM sb.oWcll give tllle c:apabil.ilty iml, whim st.ands fur 'insert null'. No 
koowllil ~ have axJl i.mW motl!e not falling mw ow; of these 
twoc~. 

The edi.tO!i' CM handle boili texminmls thaft have lW insert mode am 
~ which send ai simple sequence w opeiil ai blaM positio!l 
ORil ~ crurem lioo. Give u inliil the sequence to get imo insert 
mod@. Olf give ilt aw empty value if yo!W.i terminal uses a sequeni::e 
w imert al blank positioliil. Give u d the sequence to leave insert 
m00e (give this, with m empty value also if yoo gave ill!i!l m empty 
value). Now give ms I~ any sequence needed! to be ser!!t just before 
sending the charactei' to be mrted. Most termim.ls with al true 
imert mode will oot support le. temllnmls which send ai sequence to 
opeXll ai screen positiol!I!. should give ilt here. (.llnsert mode is prefer
able to the sequence w open al position on the screen if your ter
minml bas both.) Af post i.JDsert padding is needed. give this u al 

oombu of milliseconds in 11\D (a. string option). AE!y other sequence 
wlhlclll may need to be ser!!t after an insert of ai single character may 
also be given m Ip. 
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It is occasionally occ:cssary to move around while in insert mode to 
delete characters on the same line (e.g. if there is a tab after the 
insertion position). If your terminal allows motion while in insert 
mode you can give the capability ml to speed up inserting in this 
case. Omitting ml will affect only speed. Some tctminals (notably 
Datamedia•s) must not have mi because of the way their insert ( 
mode works. 

Fwally, you can specify delete mode by giving elm anded to emer 
and exit delete mode, and de to delete a single charactc:r while in 
delete mode. · 

HighJig/ding, underlining, and visibk wlh 

If your terminal has sequences to enter and exit standout mode 
these can be given as so and se respcctlvely. If thc:e are several 
ftavors of standout mode (such as n:versc video, blinking. or 
underlining - half bright is oot usually an acceptable 'standout' 
mode unless the terminal is in revcrsc video mode constantly) the 
preferred mode is reverse video by itself. If the code to change 
into or out of standout mode leaves one or even two blank. spaces 
on the screen, as the TVl 912 and Teleray 1061 do, this i.s 
acceptable, and although it may confuse some progr.um slightly, it 
can't be helped. 

Codes to begin underlining and end underlining can be given as us 
and ue respectively. If the tcnnina1 has a code to underline the 
current character and move the cursor one space to the right, such 
as the Microtcrm Mime, this can be given as uc. (If the underline 
code does not move the cursor to the right, give the code followed 
by a nondestructive space.) 

If the tcnninal has a way of flashing the screen to indicate an error 
quietly (a bell replacement) then this can be given as vb; it must 
not move the cursor. If the tcnninal should be placed in a dif
ferent mode during open and visual modes of u, this can be given 
as vs and ve, sent at the start and end of these modes respectively. 
These can be used to change, e.g .• from a underline to a block 
cursor and back. 

If the tcnninal needs to be in a special mode when l.'UDlling a pro-
gram that addres,,es the cursor, the codes to enter and exit this 
mode can be given as U and te. This arises, for example, from 
terminals like the Concept with more than one page of memory. If 
the tcnnina1 has only memory relative cur30r addressing and not 
screen relative cursor addressing, a one screen-sized window must 
be fixed into the terminal for cursor addressing to work. properly. 
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if your terminal c:oacctly generates underlined c:harac:tcrs (with no 
special codes needed) even though it does oot overstrike, then you 
should give the capability ul. If overstrikes arc erasable with a 
blank., then this should be indicated by giving eo. 

Keypad 

1f the tcrmioal bas a keypad that transmits c:odcs when the keys arc 
pressed, this information can be given. Note that it is not possible 
to handle terminals where the keypad only works in local (this 
applies, fur examp~. to the umhifted HP 2621 keys). If the 
keypad c:an be set to transmit or not transmit, give these codes as 
ks and ke. Otherwise the keypad is assumed to always transmit. 
The codes sem by the left arrow, right arrow, up arrow, down 
arrow, and home keys can be given as kl. kr. ku. kd, and kh 
respcc:tively. 1f there aie function· keys such as ro. fl •...• 19, the 
codes they send can be given as kG, kl ..... k9. 1f these keys 
have labels other than the defaull ID through 19, the labels can be 
given as 10, 11, ••• , 1'. 1f there arc other keys that transmit the 
same c:ode as the terminal expects for the coacsponding function, 
such as clear screen. the termcap 2 1cttcr codes can be given in the 
ko capability, for example, ':ko==c:l,ll,sf.sb:', whic:h says that the 
terminal has clear, home down, scroll down, and scroll up keys 
that trammit the same thing as the cl, 11, sf, and sb entries. 

The ma entry is also used to indicate arrow keys on terminals 
which have single character arrow keys. lt is obsolete but still in 
use in vcnion 2 of vi, which must be run on some minicomputers 
due to memory limitations. This field is redundant with kl. kr, ku, 
kd, and kb. It consists of groups of two c:haractcn. 1n ench 
group, the first character is what an arrow key sends, the second 
character is the corresponding vi command. These commands arc 
b for kl, j fur kd, k for ku, I for kr, and B for kh. For example, 
the Mime would be :ma==·~"'Zk·XI: iDdicating arrow keys left 
rH), down rK), up ('"Z), and right ('X). (There is DO home k.ey 
OD the Mime.) 

MiscellaMous 

1f the terminal requires other than a null (zero) character as a pad, 
then this can be given as pc. 

1f tabs on the terminal require padding, or if the terminal uses a 
character other than ·1 to tab, then this can be given as ta. 
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Hazelilile tcmlinals, which don't allow ,a, characters to be primed 
sllloold indicate m. Datamedia terminals, which echo cmiage
~ linefeed foir C2lfriage retum and then ignore a following 
linefeed should indicate xn~ Early Concept terminals, which ignore 
a llilefeed imm:diately after an am wrap, should indicate :m. JI an ( 
erase=ool is required to get rid! of standout (.instead of merely \ 
Wli"ilWlg Olll top of it), D sh.oukll be givexri. Teleray tenninals. where 
t!Ws tw.1ll all dw'aciet$ moved over to blaDks, should .indicate n. 
Othe&" specific temll.in.ml problems mmy be c:o~ by adcfulg mc:ii:e 
capalbil..ities of the form u. 
Jlf luding characiier fair cOlllil!XiaDds to the temlJimll (KW!!'Imllly the 
~ character) C2lll be set by the $4)ftware, give the command 
~s) witllil the capabilliy CC. 

OOea- capmllilililties i.ro.clude 1$, aJlil i!ll!i2i:nlintiollil sttiJllg foll' the teminml, 
aJl!4lJ If!', the mxoo of m fiw contWW!g long initi:nliutiollil strings. 
These sttings are expected to properly clear and then set the tabs 
oim illle temniml. if the temWnall lwl settable talbs. Af bodn are given, 
~ will be primed! before llli'. This is useful where llli' is 
lusrllibltabsetlstd bu~ b c~ the tabs tmi. 

Similar Terminals 

llf there are two veey similrur ~. ooo C2lXll be defunecll as being 
j«l:m like the other with certlliln exceptions. Tm: string capability tc 
caD be given with the ru.mie of the similar termiml. This capab.ility 
l!1rWSlt be last awidl the combmecll length of the two entries must not 
e~ lo-l4. Sl.oii;e termlib rouMes search the entry from left to 
righft, aim si!Ji!::e th© t.c capability is replaced by the corresponding 
emiry, ilie capabilitie11 giveliil at th® left override the 0100$ in the 
Wmi.ilM term.Wal. A capability C3liil be cam:elled witRil n@ where 
u hi the capability. Farr example: 

hn I 2621Dl:ks@~:tc-2621: 

This defines ai 2621nl thmt does not have the b Oil' k& capabilities, 
<Rmll heXl!Ce does nm tum Oliil the function key labels wb.eo m visual 
mode. This is useful for diflferemt modes foli' a terminal. Oil' for 
differem user preferences. 

XENllX Extensions 

Capabiluies This table lists the (previously listed) XE.NIX exten
s.iom to the termcap capabilities. 1~ shows which codes generate 
Wfmmatioo inpua from the keyboard to the program reading the 
M:yboonll and which codes generate infonnation ootpm from the 

( 

( 
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program to the screen. 

Name lnpuUOutputDescripdoo 
CF str Cursor off 

) CL str Sent by CHAR LEFT key 
co str Cursor on 
cw str Sent by CHANGE WINDOW key 
DA bool Delete attribute string 
EN str Sent by END key 
01 str Upper-right (1st .quadrant) comer character 
02 str Uppcc-lcft (2nd quadrant) comer character 
03 str Lower-left (3.nll quadram) c:omcr character 
04 str Lower-right (4th quadram) comer character 
QC str Centet graphics character (similar to +) 
OD str Down-tick character 
OE str Graphics mQde end 
00 num Number of chars taken by OS and GE 
OH str Horizontal bar character 
QL str Letf-tick character 
OR str Right-tick character 
OS str Graphics mode start 

) GU str Up-tick charactez 
QV str Vertical bar character 
HM str Sent by HOME key (if not kh) 
MP str Multiplan jnjtjaHntion string 
MR str Mulliplan reset string 
NU str Sent by NEXT UNLOCKED CELL key 
PD str Sent by PAGE DOWN key 
PU str Selll by PAGE UP key 
RC str Sent by RECALC key 
RF str Sent by TOGGLE REFERENCE key 
RT str Sent by RETURN key 
UP str Sent by up-arrow key (altcmate to k.u) 
WL str Sent by WORD LEFl' key 
WR str Sent by WORD RIGHT key 

Cursor motion Some application programs make use of special 
editing codes. CR and CL move the cursor one character right 

) and left respectively. WR and WL move the cursor one word 
right and left respectively. CW changes windows, when they are 
used in the program. 
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Some application programs tum off the cunor. Thia is accom
plished using CF for cursor off and CO to tum it back on. 

Graphic mode If the terminal has graphics capabilities. this mode 
can be turned on and off with the GS aod GE codes. Some ter-
minals generate graphics characters from all keys when in graphics ( 
mode (such as the Visual SO). The other G codes specify particu-
lar graphics characters accessed by csc:apc sequences. lbcsc 
charadCl'S arc available on some tcnnina1s as allcrnatc graphics 
character sets (not as a bit-map graphjc mode). The vtlOO bas 
access to this kind of aJtcmatc graphic:S character set, but not to a 
bit-map graphic mode. 

Plies 
/ctc/tenncap Fik containing terminal descriptions 

See Also 
ex(C), CW'SCS(S), tcrmcap(S), tsct(C), vi(C), morc(C), comole(M) 

Credit 
This utility was developed at the University of California at 
Berkeley and is used with permission. 

Notes 
Ex (C) allows only 2S6 cbaractcn for string capabilities, and the ( 
routines in termcap(S) do not check. for overftow of this buff=-. 
The total length of a single entry (excluding only escaped newlines) 
may not c.u:ccd 10'24. 

The ma, n, and ve entrics arc specific to the vi (C) program. 

Not all programs support all entries. There arc cmics that are not 
supported by any program. 

XENIX termcap extensions are more fully documented with the 
software application documentation. 

Refer to comole (M) manual page for a description of the charac
ter scqueoccs used by the comole device on your specific XENIX 
System. 
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Name 
terminals - List of supported taminals. 

Descrip&a 
The following list. derived from the file /etc/termcap shows. for 
each tcnnnal. the 'canonical name' (suitable for use as a TE1lM 
shell wriable) and a short dcscsription of the terminal. The advice 
in tmncap (M) will assist USG'S in cn:atiDg tcnncap entries fot tet
minals not currcnlly supported. 

Name Taminal 

2621 
2621wl 
3045 
4025 
4025-17 
402!i-17ws 
4<Wcx. 
8001 
912b 
~ 
1WO 
a980 .. 
aaa 
uadb 
act$& 
adds 
adml2 
adm31 
adm3a 
adm42 
ampex. 
bb3m 
clOO 
cl004p 
clOOrv 
cl00rv4p 
c100rv4pna 
clOOrvs 
c!OOs 
c3102 
cci 

bp 2621 
bp 2621 with labels 
datamedia 304Sa 
ektroaix. 4024/4025/4027 
tek. 4025 17 lim window 
tek. 4025 17 lim window in wcrkapace 
tek4025 
ISC8001 
new televidco 
mwcr televidco 
Altos Computer Sysacma 11 
adds consul 980 
1DD arbor 
1DD arbor amhusador/48 1inea 
IDD arbor ambassador 48/destructive backspace 
Wnny actS 
adds vicwpoim 
lsi adm12 
lsi adm31 
lsi adm3a 
lsi adm42 
ampex. dialogue 
bcehiveWm 
concept 100 
clOO w/4 pages 
c100 a:v video 
c100 w/4 pages 
·clOO with no mows 
slow a:vene concept 100 
slow concept 100 
cromewco 3102 
cci 4574 
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cdc456 de 
cdc456tst dc4S6tst 
ciiSO c.itoh 80 
d132 datagrapbix 132a 
datapoim datapo.im 3360 ( delta delta data 5000 
digilog digilog 333 
dml.520 datamedla 1520 
dm1S21 datamMi.ai 1521 
dm2SOO datamedia 2500 
dm302.S datamedia 302Sa 
dt80 da•amcdia dtSOll 
dt80132 datam:clia dtSOll in 132 char mode 
du dialup 
dumb unknown 
ep40 execuport 4000 
ep48 execuport 4080 
exidy exidy2SOO 
fox perkiD elmct 1100 
frelOO Freedom 100 
h1500 bu.eltine 1500 
hlSlO bazeltine 1510 ( b1S20 bazeltine 1520 
h19 heatbkit hl9 
hp hp 2641 series 
ibm IBM PC xenix console display 
ibm3101 IBM 3101-10 
ibmc IBM PC xenix color console display 
intc.xt ISC modified owl 1200 
llsa Apple Lisa XENIX console display (black on white) 
liswb Apple Lisa XENIX console display (white on black) 
mic.rob micro bee series 
microtcnn microtcnn act iv 
microtennS mic.rotenn act v 
mime microtcrm mimel 
mime2a microtcrm mime2a (emulating an enhanced vt52) 
mime2as microtenn mimc2a (emulating an enhanced soroc iq120) 
mime3a mimel emulating 3a 
mime3ax mimei emulating enhanced 3a ( mimehb half bright mimcl 
owl perk.in elmct 1200 
pixel Pixel terminal 
regent adds regent sezies 
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regenl!OO 
regem2.5 
regem2Sm 
sbi 
sb2 
soroc 
supetbeeic 
t1061 
t3700 
t3800 
tek 
tek.4014 
tek.4014sm 
tek.4023 
tvi910 
tvi910+ 
tvi912 
tvi9SO 
vi200 
vi.SO 
vi55 
vtlOOn 
vtlOOs 
vtlOOw 
vt52 
wylOO 
zcn30 

Flies 
/etc/tenncap 

See Also 

adds regent 100 
adds regent 2S 
adds regent 2Sai 
beehive super bee 
med supetbee 
Soroc 120 
bee with insert char 
t.emy 1061 
dumb teleray 3700 
teleray 3800 series 
teklroni.J. 4012 
tek.tronix 4014 
tekttonb. 4014 in small fom 
telmonix 4023 
old televideo 910 
televideo 910 PLUS 
old televideo 
televideo950 
visual 200 

TERMJNAl/..S ( M) 

Visual's emulation of adds viewpoint 
Visual's new old temlimll using ADDS emulation 
vtlOO w/m init 
dee vtlOO 132 cols 14 lines 
dee vtlOO 132 cols 
dee: vt52 
wyse 100 
zemec 30 

tset(C), environ(M), termcap(M) 
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Name 

top, top.next - The Micnet topology files. 

) Description 

These files contain the topology information for a Mienet network. 
The topology information describes how the individual systems in 
the network are connected and what path a message must take from 
one system to reach another. Each file contains one or more lines or 
text. Each line or text defines a connection or a communication 
path. 

The top file defines connections between systems. Each line lists the 
machine names ot the connected systems, the serial lines used to 
make the connection, and the speed (baud rate) ol transmission 
between the systems. Each line has the form: 

machine! ttyl machine2 tty2 speed 

mac!&inel and machine£ are the machine names or the respective sys
tems (as given in the systemid files). tty! and tty2 are the device 
names (e.g., ttyOl) or the connecting serial lines. The speed must 
be an acceptable baud -rate (e.g., 110, 300, ... , IQ200). 

The top.next file contains information about how to reach a particu
lar system from a given system. There may be several lines for each 
system in the network. Each line lists the machine name or a sys
tem, followed by the machine name ot a system connected to it, fol
lowed by the machine names ot all the systems that may be reached 
by going through the second system. Such a line has the form: 

machine! machine2 machine3 [machine4J ... 

The machine names must be the names of the respective systems 
(as given by the first machine name in the systemid files). 

The top.ne::t file must be present even it there are only two comput
ers in the network. In such a ease, the file must be empty. 

In the top and top.next files, any line beginning with a number sign 
( #) is considered a comment and is ignored. 

Files 

/usr/Iib/mail/top 

/usrflib/mail/top.next 
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See Also 

aliases(M), netutil( C), systemid(M), top(M} 
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Na.me 

tty - General t.ermina.l int.erfa.ce. 

) Description 

) 

) 

This section describes both a. particular special tile and the genera.I 
nature of the t.erminal interface. 

The file /dev/tty is, in ea.ch process, a synonym for the control ter
minal associated with the process group of that process, if any. It is 
useful for programs or shell sequences that wish to be sure of writ
ing messages on the terminal no matter how output has been 
redirected. It ca.n also be used for programs that demand the name 
of a. file for output, when typed output is desired and it is tiresome 
to find out what terminal is currently in use. 

All asynchronous communications ports use the same genera.I inter
face, no matt.er what hardware is involved. The remainder of this 
section discusses the common features of this interface. 

When a. terminal file is opened, it normally ca.uses the process to 
wait until a connection is established. In practice, users' programs 
se.ldom open these files; they are opened by getty(M) and become a. 
user's standard input, output, and error files. The very first terminal 
file opened by the process group leader of a terminal file not already 
associated with a. process group becomes the eontPol terminal for that 
process group. The control terminal plays a. special role in handling 
quit and interrupt signals, as discussed below. The control terminal 
is inherited by a child process during a fork( S). A process can break 
this association by changing its process group using eetpgrp( S). 

A terminal associated with one of these files ordinarily operates in 
full-duplex mode. Characters may be typed at any time, even while 
output is occurring, an.d are only lost when the syst.em's character 
input buffers become completely full, which is rare, or when the 
user has accumulated the maximum allowed number of input char
acters that have not yet been read by some program. Currently, this 
limit is 256 characters. When the input limit is reached, aJl the 
saved characters are thrown a.way without notice. 

Normally, terminal input is processed in units of lines. A line is del
imited by a. newline (ASCII LF) character, a.n end-of-file (ASCII EOT) 
character, or an end-of-line cha.ra.ct.er. This means that a. program 
attempting to read will be suspended until a.n entire line has been 
typed. Also, no matter how many characters are requested in the 
read call, at most one line will be returned. It is not, however, 
necessary to read a whole line at once; any number of characters 
may be requested in a read, even one, without losing information. 

Erase and kill processing is normally done during input. By default, 
a CNTRL-H or BACKSPACE erases the la.st character typed, except 
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that it will not erase beyond the beginning of the line. By default, a. 
CNTRL-U kills (deletes) the entire input line, and optionally outputs 
a. newline character. Both these characters operate on a key-stroke 
basis, independent or any backspacing or tabbing that may have been 
done. Both the erase and kill characters may be entered literally by 
preceding them with the escape character ( \). In this ease the escape ( 
character is not read. The erase and kill characters may be changed 1. 
(see stty( CJ). 

Certain characters have special functions on input. These functions 
and their default character values a.re summarized as follows: 

INTR (Rubout or ASCII DEL) Generates an interrupt signal which 
is sent to all processes with the associated control terminal. 
Normally, ea.ch such process is forced to terminate, but 
arrangements may be ma.de either to ignore the signal or to 
receive a. trap to a.n agreed-upon location; see ng11al( SJ. 

QUIT (CNTRL-\ or ASCII FS) Generates a. quit signal. Its treat
ment is identical to the interrupt signal except that, unless 
a receiving process has ma.de other arrangements, it will 
not only be terminated but a. core image file (ca.lied core) 
will be created in the current working directory. 

ERASE ( CNTRL·H) Erases the preceding character. It will not 
erase beyond the start of a. line, as delimited by a NL, EOF, (. 
or EOL character. ~ 

KILL (CNTRL-U) Deletes the entire line, as delimited by a. NL, 
EOF, or EOL character. 

EOF ( CNTRL-0 or ASCII EOT) May be used t.o generate an 
end-of-file from a. terminal. When received, all the charac
ters waiting to be read a.re immediately passed to the pro
gram, without waiting Cor a. newline, and the EOF is dis
carded. Thus, if there a.re no characters waiting, which is 
to sa.y the EOF occurred at the beginning of a. line, zero 
characters will be passed ha.ck, which is the standard end
of-file indication. 

NL (ASCII LF) Is the normal line delimiter. It cannot be 
changed or escaped. 

EOL (ASCII NUL) Is a,n additional line delimiter, like NL. It is 
not normally used. 

STOP (CNTRL-S or ASCII DC3) Can be used to temporarily 
suspend output. It is useful with CRT terminals to prevent 
output from disappearing before it can be read. While out
put is suspended, STOP characters a.re ignored and not 
read. 
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START (CNTRL-Q or ASCII DCl) Is used t.o resume output which 
has been suspended by a. STOP cha.ra.cter. While output is 
not suspended, START cha.ra.cters a.re ignored a.nd not rea.d. 
The start/st.op cha.ra.cters cannot be changed or escaped. 

The cha.ra.cter values for INTR, QUIT, ERASE, KILL, EOF, and EOL 
may be changed t.o suit individual ta.stes. The ERASE, KILL, and 
EOF characters may be escaped by a. preceding \ character, in which 
case no special !unction is carried out. 

When the carrier signal from the data.set. drops, a 1&11ngup signal is 
sent t.o a.II processes that have this terminal as the control terminal. 
Unless other a.rrangement.s have been made, this signal ca.uses the 
processes t.o terminate. It the hangup signal is ignored, any subse
quent read returns with a.n end-o(-file indication. Thus programs 
that. read a terminal and test ror end-of-file can terminate appropri
ately when hung up on. 

When one or more characters are written, they a.re transmitt.ed t.o the 
terminal as soon as previously-written characters have finished typ
ing. Input cha.racters a.re echoed by putting them in the output 
queue as they a.rrive. If a process produces characters more rapidly 
than they can be typed, it will be suspended when it.s output queue 
exceeds a given limit. When the queue has drained down t.o the 
given threshold, the program is resumed. 

Several ioctl( S) system calls apply t.o terminal files. The primary calls 
use the following structure, defined in the file termio.h: 

*'define NCC 8 
struct termici { 

unsigned short c_iflag; /*input modes*/ 
unsigned short c_oflag; f* output modes */ 
unsigned short c_cfiag; r control modes ·1 
unsigned short c_lflag; /* local modes • / 
cha.r c_line; f* line discipline *I 
unsigned cha.r c_cc{NCCJ; f* control chars *I 

}; 

The special control characters are defined by the arra.y c_cc. The 
relative positions and initial values ror each (unction a.re as follows: 

0 VINTR DEL 
1 VQUIT FS 
2 VERA SE BKSP 
3 VKILL CNTRL-U, CNTRL-H, 
4 VEOF EOT 
5 VEOL NUL 
B Reserved 
7 Reserved 
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The c_ifta.g field describes the basic terminal input control: 

IGNBRK 
BR KINT 
IGNPAR 
PARMRK 
INPCK 
!STRIP 
INLCR 
!GNCR 
ICRNL 
IUCLC 
OCON 
1XANY 
IXOFF 

0000001 Ignores break condition 
0000002 Signals interrupt on break 
0000004 Ignores characters with parity errors 
0000010 Marks parity errors 
0000020 Enables input pa.rity check 
0000040 Strips chara.c:ter 
0000100 Maps NL to CR on input 
0000200 Ignores CR 
0000400 Maps CR to NL on input 
0001000 Maps uppercase to lowercase on input 
0002000 Ena.hies start/skip output control 
0004000 Ena.hies a.ny character to restart output 
0010000 Enables start/stop input control 

If IGNBRK is set, the break condition (a cha.ra.cter fra.ming error with 
data. all zeros) is ignored, tha.t is, not put on the input queue and 
therefore not read by any process. Otherwise, if BRKINT is set the 
brea.k condition will generate an interrupt signal and flush both the 
input and output queues. If IGNPAR is set, charact.ers with other 
framing and pa.rity errors are ignored. 

If PARMRK is set, a ch3.ra.cter with a framing or parity error which is 
not ignored is read as the 3-chara.cter sequence: 0377, 0, X, where X 
is the data. of the cha.meter received in error. To a.void a.m biguity in 
this ca.se, if !STRIP is not set, a. valid character of 0317 is read as 
03ii, 0377. If PARMRK is not set, a framing or parity error which is 
not ignored is rea.d a.s the character NUL ( 0). 

If INPCK is set, input parity checking is enabled. If INPCK is not set, 
input parity checking is disabled. This allows output parity genera
tion without input parity errors. 

If !STRIP is set, valid input characters are first stripped to i-bits, oth
erwise all 8-bits are processed. 

If INLCR is set, a received NL character is tra.nsla.ted into a. CR char
acter. If IGNCR is set, a received CR character is ignored (not read). 
Otherwise if ICRNL is set, a received CR character is translated into a 
NL character. 

If IUCLC is set, a received uppercase alphabetic character is 
translated into the corresponding lowercase character. 

( 

Ir IXON is set, start/stop output control is enabled. A received STOP r{ 
character will suspend output and a received START character will \ 
restart output. All start/stop characters are ignored and not read. If 
IXANY is set, any input character will restart output which has been 
suspended. 

If IXOFF is set, the system will transmit START characters when the 
input queue is nearly empty and STOP characters when nearly full. 
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The initial input control value is all bits elear. 

The c_oftag field specifies the system treatment or output: 

OPOST 0000001 Postprocesses output 

OLCUC 0000002 Maps lowercase to uppercase on output 

ONLCR 0000004 Maps NL to CR-NL on output 

OCR NL 0000010 Maps CR to NL on output 

ON OCR 0000020 No CR output at column 0 

ONLRET 0000040 NL perf'orms CR (unction 

OFILL 0000100 Uses fill characters for delay 

OFDEL 0000200 Fills is DEL, else NUL 

NLDLY 0000400 Selects newline delays: 
NLO 0 
NLl 0000400 

CRDLY 0003000 Selects carriage return delays: 

) CRO 0 
CRl 0001000 
CR2 0002000 
CR3 0003000 

TABDLY 0014000 Selects horizontal tab delays: 
TABO 0 
TA Bl 0004000 
TAB2 0010000 
TAB3 0014000 Expands tabs to spaces 

BSD LY 0020000 Selects backspace delays: 
BSD 0 
851 0020000 

VTDLY 0040000 Selects vertical tab delays: 
VTO 0 
VTl 0040000 

FFDLY 0100000 Selects form feed delays: 

) FFO 0 
FFl 0100000 

Ir OPOST is set, output characters are post-processed as indicated by 
the remaining flags, otherwise characters are transmitted without 
change. 
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Ir OLCUC is set, a. lowercase a.lpha.betic cha.racter is tra.nsmitt.ed as 
the corresponding uppercase cha.ra.cter. This tunction is oCten used 
in conjunction with IUCLC. 

If ONLCR is set, the NL cha.racter is tra.nsmitt.ed as the CR-NL cha.rac-
ter pair. IC OCRNL is set, the CR cha.ra.cter is tra.nsmitted a.s the NL ( 
cha.ra.cter. IC ONOCR is set, no CR cha.ra.cter is tra.nsmitt.ed when a.t I 
column 0 (first position). IC ONLRET is set, the NL chara.cter is 
assumed to perform the ca.rria.ge return !unction; the column pointer 
will be set to 0 a.nd the del:i.ys specified Cor CR will be used. Other-
wise the NL cha.racter is assumed to perform the linefeed runction; 
the column pointer will rema.in uncha.nged. The column pointer is 
also set to 0 it the CR cha.racter is a.ctually tra.nsmitt.ed. 

The dela.y bits specify how long tra.nsmission stops to allow ror 
mechanica.l or other movement when certain characters are sent to 
the terminal. In a.II eases a value or 0 indica.tes DO dela.y. Ir OFILL is 
set, fill eha.ra.eters will be tra.nsmitted ror dela.y instead or a. timed 
dela.y. This is useful for high ba.ud rate termina.Js which need only a. 
minimal dela.y. If OFD EL is set, the fill eha.ra.eter is DEL, otherwise 
NUL. 

Ir a. torm teed or vertical ta.b dela.y is specified, it lasts tor a.bout 2 
seconds. 

Newline dela.y lasts a.bout 0.10 seconds. It ONLRET is set, the ea.r
riage return dela.ys a.re used instead ot the newline dela.ys. It OFILL 
is set, 2 fill eha.racters will be tra.nsmitt.ed. 

Carriage return dela.y type 1 is dependent on the current column 
position, type 2 is a.bout 0.10 seconds, a.nd type 3 is a.bout 0.15 
seconds. It OFILL is set, dela.y type 1 tra.nsmits 2 fill characters, and 
type 2 tra.nsmits 4 fill cha.ra.cters. 

Horizontal ta.b dela.y type 1 is dependent on the current column posi
tion. Type 2 is a.bout 0.10 seconds. Type 3 specifies tha.t ta.bs are to 
be expa.nded int.o spaces. Ir OFILL is set, 2 fill eha.ra.cters will be 
tra.nsmitt.ed for any dela.y. 

Ba.ckspa.ce delay lasts a.bout 0.05 seconds. IC OFILL is set, l fill char
acter will be transmitted. 

The actual delays depend on line speed a.nd system load. 

The initial output control value is a.II bits clea.r. 

The c_cftag field describes the hardwa.re control or the terminal: 

CBAUD 
BO 
BSO 
B75 
BllO 

0000017 
0 
0000001 
0000002 
0000003 

Ba.ud ra.te: 
Hang up 
50 baud 
75 ba.ud 
110 baud 
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Bl34 
Bl50 
B200 
B300 
B600 
Bl200 
Bl800 
B2400 
B4800 
~600 
EXTA 
EXTB 

CSIZE 
css 
CS6 
CS7 
css 
CSTOPB 
CREAD 
PARENB 
PARODD 
HUPCL 
CLOCAL 

0000004 134.5 baud 
0000005 150 baud 
0000006 200 baud 
0000007 300 baud 
0000010 600 baud 
0000011 1200 baud 
0000012 1800 baud 
0000013 2400 baud 
0000014 4800 baud 
0000015 9600 baud 
0000016 External A 
0000017 External B 

0000060 
0 
0000020 
0000040 
0000060 
0000100 
0000200 
0000400 
0001000 
0002000 
0004000 

Character size: 
5 bit.II 
6 bit.II 
7 bits 
8 bit.s 
Sends two stop bits, else one 
Enables receiver 
Parity enable 
Odd parity, else even 
Hangs up on last close 
Local line, else dial-up 

TIT(M) 

The CBAUD bits speci!y the baud rate. The zero baud rate, BO, is 
used to hang up the connection. Ir BO is specified, the data
terminal-ready signal will not be asserted. Without this signal, the 
line is disconnected if connected through a modem. For any particu
lar hardware, impossible speed changes are ignored. 

The CSIZE bits specily the character size in bits for both transmission 
and reception. This size does not include the parity bit, i! any. If 
CSTOPB is set, 2 stop bits are used, otherwise 1 stop biti. For exam
ple, at 110 baud, 2 stops bits are required. 

Ir PARENB is set, parity generation and detection is enabled and a 
parity bit is added to each character. Ir parity is enabled, the 
PARODD flag specifies odd parity if set, otherwise even parity is 
used. 

Ir CREAD is set, the receiver is enabled. Otherwise no characters 
will be received. 

Ir HUPCL is set, the line will be disconnected when the last process 
with the line open closes it or terminates. That is, the data
terminal-ready signal will not be asserted. 

Ir CLOCAL is set, the line is assumed to be a local, direct connection 
with no modem control. The data-terminal-ready and request-to
send signals are asserted, but incoming modem signals are ignored. 
Ir CLOCAL is not set, modem control is assumed. This means the 
data-terminal-ready and request-to-send signals are asserted. Also, 
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the carrier-detect signal must be returned berore communications 
can proceed. 

The initial hardware control value a.Ct.er open is 00600, CS8, CREAD, 
HUPCL. 

The c_lflag field or the argument structure is used by the line discip- ( 
line to control terminal functions. The basic line discipline ( 0) pro-
vides the following: 

!SIG 
!CANON 
XCASE 
ECHO 
ECHOE 
ECHOK 
ECHONL 
NOFLSH 
XCLUDE 

0000001 Enable signals 
0000002 Canonical input (erase and kill processing) 
0000004 Canonical upper flower presentation 
0000010 Enables echo 
0000020 Echoes erase character as BS-SP-BS 
0000040 Echoes NL a.Ct.er kill cha.ra.ct.er 
0000100 Echoes NL 
0000200 Disables Bush a.rt.er interrupt or quit 
0100000 Exclusive use or the line. 

If ISIG is set, ea.ch input character is cheeked against the special con
trol eha.ra.cters INTR and QUIT. Ir an input character matches one of 
these control characters, the (unction associated with that character 
is performed. If !SIG is not set, no cheeking is done. Thus these 
special input functions a.re possible only if !SIG is set. These func-
tions may be disabled individually by changing the value of the con- '· 
trol character to an unlikely or impossible value (e.g. 0377). ' 

If !CANON is set, canonical processing is enabled. This enables the 
erase and kill edit functions, a.nd the assembly of input characters 
into lines delimited by NL, EOF, and EOL. Ir !CANON is not set, 
read requests a.re satisfied directly from the input queue. A read will 
not be satisfied until a.t least VMIN characters have been received or 
the timeout value VTIME has expired. This allows (a.st bursts o( 
input to be read efficiently while still allowing single character input. 
The VMIN and VTIME values a.re stored in the position for the EOF 
and EOL characters respectively. The time value represents tenths of 
seconds. 

If XCASE is set, and if !CANON is set, an uppercase letter is accepted 
on input by preceding it with a. \ character, and is output preceded 
by a. \ character. In this mode, the following escape sequences a.re 
generated on output and accepted on input: 

For. Use: 
' \' 

I_ \I ,. 
{ \( 
} \) 
\ \\ 
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For example, A is input a.s \a, \n as \\n, and \N as \\\n. 

If ECHO is set, characters a.re echoed as received. 

When !CANON is set, the following echo functions a.re possible. If 
ECHO and ECHOE are set, the erase character is echoed a.s ASCII BS 
SP BS, which will clear the la.st character from a CRT screen. IC 
ECHOE is set and ECHO is not set, the erase character is echoed as 
ASCII SP BS. If ECHOK is set, the NL character will be echoed alter 
the kill character t.o emphasize that the line will be deleted. Note 
that. a.n escape character preceding the erase or kill character removes 
any special !unction. If ECHONL is se't, the NL character will be 
echoed even if ECHO is not set. This is useful for terminals set t.o 
local echo (so-ca.lied ha.It duplex). Unless escaped, the EOF charac
ter is not echoed. Because roT is the default EOF character, this 
prevents terminals that. respond t.o EOT from hanging up. 

Ir NOFLSH is set, the normal ftush of the input and output queues 
associated with the quit a.nd interrupt characters will not be done. 

If XCLUDE is set, any subsequent attempt t.o open the tty device 
using open.(S) will fa.ii for a.11 users except the super-user. If the ca.II 
fails, it returns EBUSY in ermo. XCLUDE is useful ror programs 
which must have exclusive use or a communications line. It is not 
int.ended for the line to the program's controlling terminal. XCLUDE 
must be cleared before the setting program terminates, otherwise 
subsequent attempts to open the device will fail. 

The initial line-discipline control value is a.11 bits clear. 

The primary ioctl( S) system calls have the form: 

ioctl (ftldes, command, a.rg) 
stru ct term io "'arg; 

The commands using this form a.re: 

TCGETA 

TCSETA 

Gets the para.meters associated with the terminal 
a.nd stores them in the termio structure referenced 
by arg. 

Sets the para.meters associated with the terminal 
Crom the structure referenced by a.rg. The change 
is immediate. 

TCSETA W Wa.its for the output t.o dra.in before setting the 
new para.meters. This form should be used when 
changing para.meters that will affect output. 

TCSETAF Wa.its for the output to dra.in, then ftushes the 
input queue a.nd sets the new para.meters. 

Pa.ge g 
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Additional ioctl( S) calls have the rorm: 

ioctl (flldes, command, arg) 
int arg; 

The commands using this rorm are: 

TCSBRK 

TCXONC 

TCFLSH 

Files 

/dev/tty 

/dev/tty• 

/dev /console 

See Also 

stty( C), ioctl( SJ 

Wait.a (or the output to drain. If arg is 0, then 
sends a break (zero bita for 0.25 seconds). 

Starts/st.ops control. If •rv is 0, suspends output; 
iC 1, restart.a suspended output. 

It 11rg is O, flushes the input queue; iC 1, flushes 
the output queue; iC 2, flushes both the input and 
output queues. 
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Name 
uys - Login tcnnina1s file. 

Daalpdoa 
1be /CfdttJs file contains a list of the device special files associated 
with possible login taminals, and defines which files are to be 
opened by the init(M) program OD lys&em start-up. 

1be 61e comaim om: or more entries of tbe !mm 

-* lllOtM lltllM 

1bc lllllM must be the filename of a device special file. Oaly the 
filename may be supplied, the path ia assumed to be /dft. If itlU 
la "1", the file ia enabled for logins; if "O", the 61e ia disabled. 
1be lllOtM ia uaed u Ul argument to the ,cdy(M) pmgram. Jt 
defines the line speed and l)'pe of device associated with tbe ter
minal. A list of argumcm is provided iD Rdl}'(M). 

For eumple, the emry "12U)i02'' mcam tbe serial line U)02 is to 
be opened t'cr logging iD at 9600 baud • ... 
/dl:/Uy1 

S.Alao 
) init(M), getty(M), caable(C), dlsable(C) 

) 
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Name 

utmp, wtmp - Formata of utmp a.nd wtmp entries. 

) Description 

) 

) 

The files utmp and wtmp hold user a.nd accounting information for 
use by comm a.nds such as 1Dho( CJ, •ccti:on1 (see 4ccfi:oft{ C)), a.nd 
logift(M). They have the following structure, u defined by 
/usrfinclude/utmp.h: 

struct utmp 
{ 

}; 

Files 

char 
char 
long 

/ete/utmp 

/usr/a.dm/wtmp 

/usrfmelude/utmp.h 

See Also 

ut_linej8J; 
ut_na.me!SI; 
ut_time; 

a.ecteon(C), login(M), who(C), write(C) 

/• tty name * / 
/*login name */ r time on., 
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