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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  XENIX Reference Manual
Operating System.

CT Text Processing Commands — used TextProcessing 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 various  Programmer’s Reference

system filesnot defined in section M.

In text, agiven command, routine, orfileisreferred to by name and section. For
example, the programming command ‘‘cc”, which is described in the
Programming Commands (CP)section, islisted 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
referencesection.






Alphabetized List

Commands, Systems Calls, Library Routines, and File Formats

BoOUL ..ot a.out(F) besearch ................ bsearch(S)
aB4l ... ab4l Sg cabs ... hypot(S)
abort ... abort(S) eal ... cal( C)
abs ... abs(S) ecalendar ..................... calendar( C)
BCCESS .....o.ooovviririiernnne access(S) ealloc ..., malloc(S)
BECH oot acct{F) eat oo caf C)
BECL oo 8cct{(S) €b i ¢b(CP)
ACCtCOm ... acctcom(C) €€ oo cc(CP)
ACCLON ..o aecton(C) ed ..oooooiiiiii cd(C)
BCOB ..o trig(S) ede .oooeiniiiieee cde( CP)
b oo 8db(CP) 8l w.cooverrrrrreerororeeoreeee.. foor(S)
admin ... admin(CP) chdir ...........cccoooevveeenn, chdir(S)
alarm ..o alarm(S) checkew ... cw(CT)
aliases ... alx'aseaﬁM checkeq ............cccoooe. eqn(CT)
aliases.hash ............... aliases(M) checklist ............... checklist( F)
aliashash .................. aliashash(M) chgrp ......c.coevviirne, chgrp(C)
BF e ar(CP) chmod .........c....covvnnn. chmod(C)
B e er(F) chmod ........................... chmod(S)
BS L as(CP) chown ..o chown(C)
a8¢il ..o asc{M) chown ... chown(S)
asctime ...............ccccoveeenee ctime(S) chroot ... chroot( C)
a8in ... trig(S) chroot ............cccoceeie, chroot(S)
asktime .................. asktime(C) chsize ... chsize(S)
8SSert ... aaaert(S? clearerr ... ferror(S)
as8ign ..o, assign(C) close ........ccccooiiiiiiniinn cloge(S)
Bb s ef{C) emp ... emp(C)
AR ... trig(S) col ..o col( CT)
atan2 ... trig(S) comb ... comb( CP)
8O ..o ataﬁsg COMM ........ccocoeviiinane, comm(C)
Aol ..o atof(S) config ..................cc..... config(CP)
atol ... 820f(S) COPY ...cocvririiiieeeeene copy(C)
AU e 8f{C) eore ... core(F)
BEPIN ..o 8{C) €08 ..ot trig(S)
AWK awk(C) eosh ... sinh(S)
backup ..........cocoeinnn, backup(C) €P .ooooieiiiiiiie ¢p(C)
backup ......cccocoveniiennnnn backup(F) epio ......oooooviiiiiii epso( C)
badblkutil ... BQABIKUEA(M) CPIO rroereeoeeeerereeeeren cpio(F)
banner ........................... banner(C) PP -.oooovieeriiei e cpp( CP)
basename ................. basename(C) creat ...........cococoeiiinii creat(S)
BE i bc(C) creatsem ...................... creatsem(S)
bdiff ... badsf{C) eref ... cref{ CP)
bfs oo bfs(C) eron ...t cron(C)
brk ..o sbrk(S) erypt ..o crypt( C)



CRYPL oo, erypt(S) dump ..o dump(F)
esh ... esh(C) dumpdir ...................... dumpdir( C)
esplit ... ¢splif{C) dup ..o dup(S)
Ctags ... ctags(CP) dup2 ........oooooi dup(S)
ctermid ......................... ctermidésg 8087 ...oooooeoeie 8087(M) (
Ctime ..o ctime(S) 86rel ..o, 86rel(F)
CU oottt cu(C) echo ..o, echo(C)
CUrSES ..........occvvenenrnnn, curses(S) ecvt ..., ecvi( S)
cuserid ... ct3erid(S) ed ..o ed(C)
CUb oottt cuf{CT) edats ......ccccooeeereerieinrnnn, end(S)
CW oo cwECTg @EPeP ..o grep(C)
ewcheck ... cw(CT) enable ..................... enable(C)
daemon.mn ........... daemon.mn(M) encrypt ..........cocoooeei crypt(S)
date ... date(C) end ..., end(S)
dbminit ... dbm(S) endgrent ... getgrent(S)
de i d¢(C) endpwent ..................... getpwent(S)
dd ddEC) NV .. eny(C)
deassign ... assign(C) environ ... environ(M)
default ....................... default( M) eqn .......cocciiiin eqn(CT)
defopen ... defopenES; eqncheck ... eqn(CT)
defread ... defopen(S) errno ... perror(S)
delete ..........ccooeiieiniin. dbm(S) etext ........cooooiiiiiiiiiiiie, end(S)
delta ... delta(CP) e ....occooooiiiiiiiiii ez( C)
derofl ... deroff(CT) exeel .....co.ooocvvvin, ezec(S)
devnm ... devnm(C) execle ..............cceoeeii ezec(S)
df df(C) execlp ....c....ocoooiii ezec(S)
dial ... diagl(M) exeev ..., ezec(S)
diction ... diction(CT) execve ......ccccooervurrrernnnn. ezec(S)
diff diff(C) exeevp ......cccooovveeieen ezec(S)
diff3 diff$(C) exit ..o ezit( S)
diffmk ... diffmk(CT) eXp ..ccooooeiiiiii ezp(S)
diP dir(F) explain ... ezplain( CT)
diremp ..o diremp(C) eXpr .....cooooeveiinieie ezpr(C)
dirname ... dirname(C) fabe ... fioor(S)
disable .................... disable(C) factor ..., factor( C)
diskemp ... diskcp(C) faliases ... aliases(M)
diskep ... diskcp(C) false ... false(C)
dos . dosEC) felose ..o felose(S)
doBeat ..o dos(C) fentl ... fentl(S)
dOBCD ..ot dos(C) fevb .o ecot( S)
GOBAIT - oovveeereeereeee ) IR D (M)
dosls ... dos(C) fdisk ... fdisk(C)
dosmkdir ... dos(C) fdopen ................... fopen(S)
dOBIIMN ..o dosEC; feof ... ferror(S)
dosrmdir ... dos(C) ferror ..o, ferror(S)
dtype ... dtype(C) fetch ... dbm(S)
du . du(C) fHush ... felose(S)
dump ... dump(C) fgete ... gete(S)



fZEt8 ..o gets(S) getppid ..o getpid( S)
fEreP oo grep(C) getpw ... getpw(S)
file system ............. file system(F) getpwent .................. getpwent(S)
file ..o file(C) getpwnam ... getpwent( S)
fileno ............cccooeei ferror(S) getpwuid ..................... getpwent(S)
find ... find(C) gets ......ccccovininiiiin, gets( CP)
finger .........ccocoeiiiiiiennn. finger(C) gets ... gets(S)
firstkey ........ocooeoeeiiiin dbm(S; BEREY oo getty(M)
fixperm ....................... fizperm(M) getuid ... getuid(S)
floor ..o floor(S) getw ... gete(S)
fmod ... ﬂoor£S) gmtime ... ctime(S)
fopen ..........ccocoeeveenin. fopen(S) grep ..o grep(C)
fork ..o, fork(S) group ... group(M)
format ...................... format{C) grpcheck ... grpcheck(C)
fprintf ............................ printf(S) gsignal ... ssignal(S)
fpute ... putc(S) haltsys ... haltsys(C)
fputs ... puts(S) hd ... hd(C)
fread ..o fread(S) Bd oo hd(M)
free ....ooocooiiiiiniiee, malloc(S) hdr ......cccooooiii, hdr(CP)
freopen ......................... fopen(S) head ... head(C)
frexp ..o freszS) help ..o help( CP)
fscanf ... scanf(S) hyphen ... hyphen(CT)
ek oo fsck(Cg hypot ..o, hypot(S)
faeek ... fseek(S) id ... 1d(C)
fStat ..o stat(S) init ... inst( M)
Pell .. fseekﬁsg inode ... inode(F)
£EME —oooooooooooovverenr, time(S) install ... install(M)
fwrite ... fread(S) intro ... intro( C)
fxlist ... zlist(S) Intro ... intro( CP)
GAMINA ..........o......... gamma?S) intro ... intro( CT)
BEVE i ecvt(S) Intro ..o, intro( F)
B i get(CP) intro ..., intro{ M)
BOLC o gete(S) intro ... sntro(S)
getchar ... gete(S) foetl ... joctd(S)
getewd ... getcwd(S) isalnum ... ctype(S)
getegid ... getuid(S) isalpha ... ctype(S)
getenv ... geteny(S) isascii ... ctype(S)
geteuid ... getusd(S) isatty ... ttyname(S)
getgid ... getuidﬁS) isentel ... ctype(S)
getgrent ... getgrent(S) isdigit ... ctype(S)
getgrgid ... getgrenigS) isgraph ... ctype(S)
getgrnam ... getgrent(S) islower ... ctype(S)
getlogin ... getlogin(S) isprint ... ctype(S)
getopt ... getop{ C) ispunct ........................ ctype(S)
getopt ... getopt(S) isspace ... ctype(S)
getpass ... getpass(S) isupper ... ctype(S)
BEtPETD .o getpid(S) isxdigit ........................ ctype(S)
getpid ... getpidES) JO bessel(S)



JL o bessel(S)
IO bessel(S

Joinm .., Jjoin(C

keyboard .................. keyboard(M)
Kill e kdl(C)
Kill o kdl(S)
kmem ... mem(M)
1 oo i(C

13t0l ..o 18tol(S

184a ..o ab641(S)
1€ oo le(C

U oo 1d(CP

T ld(M

IdeXp .o, frezp(S)
lex oo lez(CP)
line ..., line( C)
link oo, link(S)
lHnt lint{ CP)
In In( C)
localtime ..........cccocoenene. ctime( S)
loek oo lock(S)
loekf ..o, lockf(S)
locking ......................_. locking Sg
log oo ezpé S

1oglO ..o ezp(S)
login .......ccoooovvviiiiineenn login(M)
logname ................ logname(C)
logname ...................... logname(S)
longjmp ......ccooooeiiiin. setymp(S

look ..o look( C;
lorder ... lorder(CP)
Ipr lpr( C)
I8 o Is(C)
lsearch ... Isearch(S)
lIseek ... lseek(S

1013 . ooooovoooooe 18tol(S

M4 m4(CP)
machine ... machine(M)
mail ... maid( C)
make ... make( CP)
makekey ... makekey(M

maliases ... aliases(M

malloc ... malloc(S)
MeN ..., man(CT)
mapkey ... mapkey(M)
MAaster ..............cc..o...... master( F)
MEeM ..o mem(M)
Mesg ... mesg(C)

Messages ................... messages(M)
micnet ...........coceiiiinn. micnet( M)
mkdif ..o mk dir( C)
mkfs ..., mkfs( C)
mknod ..o mknod(C)
mknod ... mknod(S)
mkste ... mkstr( CP)
mktemp ...........c.......... mktemp(S)
mkuser .................. mkuser( C)
IO e mm(CT)
mmcheck ................ mmcheck(CT)
mmcheck ................ checkmm(CT)
mmb . mmi( CT)
mnttab ... mnttab(F)
modf ..., frezp(S)
monitor ...................... monitor(S)
MOPE ....oooiiiiiieiieiiee, more( C)
mount ...............ocooceoei. mount{ C)
mount ... mount(S)
MV e, my( C)
MAP oot s nap(S)
nbwaitsemn ... waitsem(S)
ncheck ... ncheck(C)
NEQN ..o eqn( CT)
NEQN ..oooveeeviieiieeeeen, neqn(CT)
netutil ... netutil( C)
NEWELP ..o, newgrp(C)
NEWS ... news( C)
nextkey ..o dbm(S)
NGB ..ot nice(C)
NICe ..ot nice(S)
nl o nl(C)
nlist ..o nlist( S)
DI e nm{ CP)
nohup ... nohup(C)
nroff ... nroff{ CT)
null .. null(M)
Od .o 0d(C)
OPeN ..o open(S)
opensem ................... opensem(S)
pack ... pack(C)
passwd ... passwd( C)
passwd ... passwd(M)
paste ... paste( CT)
pause ........................ pause(S)
PEBE ..o pack(C)
pelose ... popen(S)
PEFIOF .....oooiiiinineen, perror(S)



PIP€ oo pipe(S)
plock ..........ocoiii, plock(S)
POPEN ........ovvvieiaiieeeanen popen(S)
POW oottt ezp(S)
PP oo pr{C)
PreP oot prep( CT)
printf ... printf(S)
PPOf o prof( CP)
profil ...l profil(S)
profile ...........ocoeeiiin. profile(M)
PIB oot prs( CP;
PB oottt ps(C

petat ..., pstat{ C)
PUrBCE ..o ptrace(S)
PEX oo ptz(CT)
PULC oo putc(S)
putchar ........................... putc(S

putpwent ................... putpwents S

PUtB ... puts(S)
PUtW ..o pute(S

pwadmin .............. pwadmin( C;
pwcheek ... pwcheck(C)
pwd L pwd( C;
GOt i gsort(S

QUOt ... quot( C)
rand ... rand(S)
random ............co..oe. random(C)
ranlib ... raniih( CP)
ratfor ... ratfor( CP)
PEP coviiiiiiiee e rep(C)
B rdchk(S)
read ... read(S

realloc ... mallocE S;
red ... red( C)
FegEMpP .......ocoooeennn.. regemp( CP;
PEECIMIP ..., regez(S

PEBEX ..ot regez(S)
PEZEXP ooooveeeereeeeeeeenieans regezp( S;
remote ... remote( C

restor ...........cocooeieiiinn restor{ C)
rewind ... fseek(S)
FITE (oot C)
rmdel ... rmdel( CP)
rndir rmdir( C)
FIMUBEL ........oceeviinienies rmuse:é C)
rsh rsh( C)
8BCL ... sact(CP)
sbrk ... sbrk(S)

scanf ... scanf(S)
seesdiff ... sccsdsff{ CP)
scesfile ... sccsfile(F)
sddate ..., sddate( C)
sdenter ...................... sdenter(S)
adget ........ccooeinininnn sdget(S)
sdgetv ... sdgety(S)
sdiff ...l sdiff( C)
adleave ..o sdenter(S)
sdwaitv ... sdgety(S)
Sed ... sed(C)
setbuf ... setbuf(S)
seteolor ........................ setcolor( C)
setgid ... setuid(S)
setgrent ................ getgrent(S)
setymp ... setfmp(S)
setkey ... crypt(S)
setmnt ..o, setmni{ C)
Setpgrp ..o setpgrp(S)
setpwent ...................... getpwent(S)
settime ................. settime( C)
setuid ... setuid(S)
Sh sh(C)
shutdn ... shutdn(S)
shutdown ... shutdown(C)
signal ... signal(S)
sigsem ... sigsem(S)
Sin L trig(S)
sinh ... sinh(S)
siZe ... size( CP)
sleep ... sleep(C)
sleep ... sleep(S)
soelim ... soelim( CT)
SOFt ... sort( C)
spell ... spell( CT)
spellin ... spell(CT)
spellout ........................ spell( CT)
spline ... spline( CP)
split ... split( C)
sprintf ... printf(S)
SQPt ..o ezp(S)
srand ... rand(S)
sseanf ... scanf(S)
ssignal ... ssignal(S)
Stab ... stat(F)
SEAL .. stat(S)
Stdlo ..o stdio(S)
stime ... stime(S)



StOPe ... dbm(S)
Streat ... stn"ngg S)
strehr ... string(S)
StFCMP ..o string(S)
SEPCPY oooveeieieieeee s string(S)
strespn ... string(S)
stedup ..o string(S)
strings ... 3tn'ngs§ CP;
Strip ..o strip( CP

stelen ... string(S)
StENCAt ... st‘nngg S)
SEENCMP ..o string(S)
SEPNCPY ..ovoovieie e string(S)
strpbrk ... st‘n‘ngﬁ S)
sterchr .. string( S)
SEPSPN ..o string(S)
Strtok ..., string(S)
SEEY o stty( C)
style ... style(CT)
SU o su(C)
SUM ... sum( C)
swab ... swab(S)
SYNC ..ot syne( C)
SYNC oo syne(S)
sys_errlist ...................... perror(S)
SYS_Nerr ... perror(S)
sysadmin ... sysadmin( C)
System ........................... system(S)
systemid .................... systemid( M)
tail tadd( C)
AN e trig(S)
tanh ... sinh(S)
BB e tar( C)
T thi( CT)
BEE e tee( C)
EPM o term(M)
tErmMeap .....o..ocoocie.e termcap(M)
terminals ... terminals(M)
teSt ... test( C)
tgetent ... termeap(S)
tgetflag ... termcap(S)
tgetnum ... termcap(S)
tgetstr ... termeap(S)
BZOWO .. termeap(S)
time ... time( CP)
time ... time(S)
times ... times(S)
tmpfile ... tmpfile( S)

tmpnam ................. tmpnam(S)
toaseil ... cony(S)
tolower .......................... cony(S)
1727« TSRS top(M)
top.next ............................ top(M)
touch ... touch(C)
LOUPPEL ...oovvvieeiiieeiieennn, cony(S)
tputs ... termcap(S)
B e tr( C)
T trofi( CT)
tIUE .o true( C)
t8€t .o tset( C)
8Ort .. tsort{ CP)
BEY oo tty(C)
Y o tty(M)
ttyname ... ttyname(S)
BYS o ttys( M)
BYPES .o types(F)
tZSEt .o ctime(S)
ulimit ... ulimst( S)
umask ... umask(C)
umask ... umask(S)
umount ....................... umount( C)
umount .................... umount(S)
UNAME ..o uname( C)
UNAIME ......occcoeiiierinann.n. uname(S)
unget ... unget{ CP)
ungete ......ocoooeieiieieeenn. ungete(S)
uniq ..o unig( C)
units ... units( C)
unlink ... unlink(S)
unpack ... pack(C)
UBLAL ... ustat(S)
utime ... utime(S)
UHNP e utmp(M)
uuclean ... uuclean(C)
UUCD .ot uucp( C)
uulog ..o wucp(C)
UUNOW ..o, yunow(C)
uusend ... uusend(C)
uustat ... sustat{ C)
uusub ... wusub(C)
UUO . uuto( C)
uupick ... uuto( C)
UUX o uuz(C)
val val( C)
Vi v( C)
vsh ... vsh(C)



Walt . wait{ C)
Wwait .. wast( S)
waitsem ... wastsem(S)
wall wall( C)
WC oo we(C)
what ... whai{ C)
Who ... who(C)
whodo ..., whodo(C)
Write ... write( C)
WEItE ..., write(S)
WEMP .o utmp(M)
XBIES .o zargs(C)
xlist ... zlist( S)
xrefl ..o zref(CP)
XSEP ..o zsir{ CP)
YO bessel(S)
YL bessel(S)
YBCC it yace(CP






Alphabetized Index

Commands, System Calls, Library Routines and File
Formats

Absolute value, integer .............cococciviiinenniiiiieie e abs(S)
Absolute value, real ................coooeviiiiiiii e floor(S)
Accountingfile ..........cccoocoiiiiiiiiiii i acct(F)
Accounting files, printing .................coooeeveieeeeiieeee acctcom(C)
ACCOUNLING ..ot acct(S)
Accounting, Starting .............ccocovvviiviiiiieiiee e accton(C)
ACOS FUNCLION ...t trig(S)
Alarm CloCk ..o alarm(S)
aliases.hashfile ...t aliases(M)
Archivefile ..o cpio(F)
Archivesand libraries .................cocooviiiiiiiiic ar(CP)
Archives, creating and restoring .................ccocoeeeeieienn. tar(C)
ASCII ChaTacter Set ...............ov.eooorooroeeoeeveeerrreereoe ascii(M)
asctime function ... ctime(S)
asin fumCtion ... t.ng(SS
Assembler and link editor output ............ccccocevvenninniace a.out(F)
Assembler ... as(CP)

At COMMANA ....o.oiviiviiiiiet ettt at(C)

atan fURCLION ......ocoiiieiiici e trig(S)
atan2 funCtion ...........ocoiiveiiiiie e trig(S)

aboi fUNCLIOn .........c.ccvoiiieie e atof(S)
abol fUnCtion .....ocooviiiiniiic atof(S)
atIm commMAaNd ..........oc.ooiiiiiiiiii e at(C
Backup format ...............coooiiiiiiin backup(F)
Backup, creating and restoring ..................cc.o.oceeeeeeennnn. sysadmin(C)
Backup, Creating ............ccc.oooiiiiiriieie e e dump(C)
Backup, dates ... sddate(C)
Backup, liSting ...........cccoocoiviiiieiie e dumpdir(C)
Backup, TeStOTIRE .......ooooviiiiieieiie e restore(C)
Binarysearch ...........ccocoooiiiiiiii e bsearch(S)
bri fUBCLION ..ot sbrk(S)
CCOMPIIET ... cc(CP)

C language PreproCeSSOT ..........ocvvveevereereeeneiireeieeeeenans cpp(CP)

C language usage and SYRtax ............ccccooevieeiieiiiieeiinnnn, lint(CP)

C program, formatting .................cccoooeiiiiiiiii cb(CP)
cabSfURCEION ... hypot(S)
Caleulabor ..........ocoiiiic e, be(C)
Calendar, display ............ccocooiiiiiii i cal(C)
calloc fUnCHION ..o malloc(S)
Cell fUBCION ..ot floor(S)



Character translation .............c.ccocceoniiniocicienrccece tr(C)

Characters, classification ..............cccoceoveineniccinns ctype(S)

clearerr funCtion ............cooevuiiiviniiiiieie e ferror(S)

Commands, constructing and executing .......................... xargs(C) .
Commands, execution on aremote system ...................... remote(C) (
Commands, execution priority ...............ccccoeevvevveeeeenns. nice(C)

Commands, execution without hangups and quits ........... nohup(C)

Commands, installing ... install(C)

Commands, Options ...............cccccevenn.. getopt(C)

Commands, scheduled execution at(C)

Communication, calling othersystems ............................ cu(C)

Communication, copying files acrosssystems .................. rep(C)

Compiler compiler...............c.ooeiiiiiieiiee e yacc(CP)

Constant width text ...........c.ccoooiiiiiiiiiieci e, ew(CT)

Conversion, 3-byte integersand long integers .................. 13tol(S)

Conversion, byte SwWapping ..............cc.ccooceeieiiiiieireee.. swab(S)

Conversion, date and time to ASCII ........ ctime(S)

Conversion, integer and base 64 ASCII ... a64l(S)

Conversion, ASCII to numbers. ............c..cccooiiniiriennnns atof(S)

Conversions, OULPUL ...........ccoovvueieeerie et ecvt(S)

Conversions, real to mantissaand exponent ................... frexp(S)

Conversions, to ASCII characters ..............ccccoeeeeeereennan. conv(S)

Conversions, units

Coreimagefile ............ccooeeiiiii e :
cos function ... ..ot <
cosh function .....................

cwcheck command

Data types, system

Database, functions dbm(S)

Date, setting ....................... date#C)

dbminit function ................ dbm(S)

deassign command assign(C)

DebBUBEZET ...t adb(CP)

Default entries ...........cooooeiiiriiiiieie e defopen(S)

Default information default(M)

defread function .............. defopen(S)

delete function .............ocooiiiieiiiis e dbm(S)

Jdev/kmem file ... mem(M)

Devices,controls ......................coeenn.. ioctl(S)

Devices, exclusive control .................. assign(C)

Devices,names ................cccooeeeennie devnm(C)

Directory ......cccooecveeeienene dir(F)

Directory, comparing ... diremp(C)

Directory, creating .............................. mkdir(C)

Directory, listing columns .................... ... 1e(C) (
Directory, listing .........ccccoocoiiiiiioiiiiiee e 1s(C)

Directory, FeMOVINE .........cooeoviireiieiieiiieie e rmdir(C)

Directory, Tenaming ...........c..coceeeiveieniorieriiiiein e mv(C)



Disk partitions, maintaining ..............ccccoeeeievieiiiennaes fdisk (C)

DisK bYDPe .ooiviiieie e dtype(C)
Displaying, command arguments ....................c....cc......... echo(C)
Displaying, first lines of a file head(C)
Displaying, last lines of afile

Displaying, linenumbers .................

Document characteristics .................

DOS, accessingfiles .............. (
DOScross linker. .................. ... dosld(CP)
DUMP LAPE .-ttt ettt st s dump(F)
AUP2 fURCHION ...t dup(S)

Ed, restricted version .......... red(C)
egrep command ................... ....grep(C)
encrypt function ................. crypt(S
Encryption .......... crypt(S
Encryption, key makekey(M)
endgrent function .......................ooo.e. getgrent(S)
endpwent function ........................... getpwent(S)
Environment, Setting ..............cccoooiieinoieinieen e env(C)
Environment, setup profile(M)
Environment, user environ(M)
Environment, value getenv(S)
eqncheck command eqn(CT)
errnovariable ... perror(S)
Error messagefile ... .... mkstr(CP)
Error messages ..........ccccccocooceeienneennn. perror(S)
Error numbers intro(S)
execl function exec(S)
execlefunction ..., exec(S
execlp function exec(S
Execution, files exec(S)
Execution, nonlocal “goto” ..............ccccooeiiiiviiiie e, setjmp(S)
Execution, profiling monitor(S)
Execution, shell ........................c...c...... system(S)
Execution, time ... time(CP)
execv function ..... exec(S)
execve function ... exec(S)
execvp function ..o, exec(S)
Expressions, evaluating ..................... expr(C)
fabsfunction ..........c.cccceeeeioieinne, floor(S)
Factoring numbers ... primes(C)
faliasesfile ........c.ocoiiniiiiiii aliases(M)
fevt function ... ecvt(S)
fdopen function ... fopen(S)
feof function......... ferror(S)
fetch function ...........ccocooienin dbm(S)
fAush funetion ..........cccooooviveiiiiii fclose(S)
fgetc function ...........ooovviiiiiit i gete(S)



fgets function .........c.cooeevceiciiiiiiii gets(S)

fgrep cOMMANd ..............oovveivieiieeieee e grep(C)

file copy, XENIX to XENIX ......ccooiiiniininieeeeene e uulog(C)
Fileformats, introduction ..........ccccoeviniuioiiincienenns intro(F)
Filesystem list ......cccooovriiiii i checklist(F)
Filesystem volume ...........cccooooiiiniiiiiiiiic filesystemn(F)
Filesystem, backup .......c.ccccvvieniininniiiciececeee e, backup(C)
Filesystem, backups ..........cccceremmininicininecneciiieee, sysadmin(C)
File system, checking and repairing .............cccocooveeeennne. fsck(C)
Filesystem, cOnStrUCting ..........cccooveeiieirarerreiinieneenn mkfs(C)
Filesystem, mounttable ..o setmnt(C)
Filesystem, mounting ..............ccccecovviiiecerieciieieeieennans mount(C)
Filesystem, names from inode numbers ............ccc.co.eeeee. ncheck(C)
Filesystem, ownership ...........ccccooiviniiiinnci e, quot(C)
Filesystem, statistics ...........occooiniiiiiiicceciicee e ustat(S)
Filesystem, unmounting .........c.ccoccooieiiieiiareiieieeee, umount(S)
File, access and modification dates ...........c.ccoceereneniniee settime(C)
File, access and modification times .........c.ccccoeeeeinncnn utime(S)
File, 2ccesS PEIMISSIONS .....ccovvuraeiienierenreeiiiic e chmod(C)
File, accessibility ..........c.ccooivieiiiiiiiie e eee e access(S)
File, building special files .............cccocooiiiiiiice mknod(C)
File, check forreading ..........ccccoeoveeveiiiiicieiiice e rdchk(S)
File, checksum and blocks ... sum(C)
File, CloSINg ...vovvieeeeeieeeere e close(S)
File, comparing side-by-side ............c...........ocoo adiff(C)
File, comparing text ..........cccoeeiiieieiiiiieiieeeee e diff(C)
File, COMPATINE ....c.ooovvivviirecniietiecre et crve v ceere e emp(C)
File, compressing and expanding ............cccceecvieniernnien. pack(C)
File, concatenating and displaying ...............c.cooeevirennnnn. cat(C)

File, control .......cccoooiiiiiiiiiiiiiii fentl(S)
File, convertingand copying ..........ccococeveeeiviiiniiecinnneienns dd(C)

File, copyingarchives ..............ccccooooeeeveieeesiceieeeee e cpio(C)
File, COPYINGBIOUPS ...ooooviieieeiiiieeeiiireciiieeeite e copy(C)
File, COPYING .ooiiveiiiieeeiieeee e cp(C)

File, counting lines, words and characters ...................... we(C)

File, creationmask ... umask(S)
File, creation mode mask .............coocooieiiniiiiniiccire umask(C)
File, creation .............cccoooiiiiiiiiii e mknod(S)
File, differences .................cccooiiiiiici diffmk(CT)
File, displaying repeated lines ................cccoooevveeeeenn.n. uniq(C)
File, diSPlaying ........cccooeuiiiiniiiieniecie e pr(C)

File, duplication ..........coccooiriiiiinic e dup(S)
File, encryption .......c..ooooiiiiiiiiiicee e crypt(C)
File, error and status .........ccocoovovieiinineiireicecn e ferror(S)
File, EroupID .......ocovviiiiiiiieiee e chgrp(C)
File, hexadecimaldisplay ... hd(C)

File, identifying ..............cooooiiiiiiii e what(C)
File, inking ... In(C)



File, 10CatINE .....cvcvovenieieeiciicie e find(C)

File, locKiDg TEIONS .........cccveevivirriiinieeiiieneeeee e locking(8S)
File,Mode .....ccceiiimiiiiiieic e chmod(S)
File, moving and renaming ..............ccocoeceeeeeenieiinniennnenne mv(C)
File, octaldisplay ... 0d(C)

File, OPEDINE .......ovoiviiieieiiiicer ittt e open(S)
File,0WnerID ...........ccooevuiiiiiiiiiiieeee e eeee e chown(C)
File, ownership .........cccccoiiiiiniiiii e chown(S)
File, permission and ownership ............cc.coccoeoeiiiinnn, fixperm(M)
File, printing .....ccoovivniiiee et lpr(C)
File, 1eading .....cocooviriiiiiie e read(S)
File,removal ..........coiiiiiiiiiiii e unlink(S)
File, FEMOVIDE .....c.eooveiiiiiiiriir it e rm(C)
File, SCADNINE .....cooviiiiiiiicci et bfs(C)
File, selecting common lines................cccocooeiinnine. comm(C)
File, send toremote host .............c.cccevvieincinn, uusend(C)
File, SIZ€ ...o.oooviiiiiiiiciii e chsize(S)
File, SOTBING ......ooovvieieniiicieiicecc e sort(C)
File, splitting by context .......................ocoooovviiiiii esplit(C)
File, splitting by lines ............ccoccooiieiiiiiiiiis e split(C)
File, Status .....c.oooviiiiiiiiic e stat(S)
File, teMPOTary ........cccoovveiiciiiiiiiecc e tmpfile(S)
File, BYPe oot file(C)
File, userand groupID ........c..cccovviviiieninenicccieiarcninan setuid(S)
File, VIEWIDG .......oooviiiiiiiiiiint s more(C)
File, WEiting .........ccooooiiviiiiii i write(S)
Filename, creation ...............ccccococioiiieiioniesieiieiee e mktemp(S)
Filename, teMpPOrary ...........cccooovveviiieeeceiceiece e tmpnam(S)
fileno function ..............c.ooooo ferror(S)
Files, merging lines ..............cocooiiiiiininiinc e paste(CT)
Files, repositioning ..............c...ccooviiiiieie e lseek(S)
Files, selectingfields ........................cc.coooeeiii cut(CT)
firstkey function ............coooiiiiiii dbm(S)
Floor, ceiling, and remainder functions ........................... floor(S)
Floppy disk, COPY ...ocovviviiee e diskcp(C)
Floppy disk, formatting ...................cc..cccooooi format(C)
fmod funetion ...........oooiiiiiiii fioor(S)
fprintf function ..........ccccoooiiiiiiiii i printf(S)
fpute function ..o s pute(S)
fputsfunction ... puts(S)
free function ... malloc(S)
freopen function ...........ccococeiiiniieic e fopen(S)
fscanf function ... scanf(S)
fstat function ... stat(S)
ftell function ..........ocoiiiiiii i e fseek(S)
ftime function ... time(S)
fwrite funCtion ..............ccoooio i fread(S)
fxlist function ... xlist(S)



gevt function.........

getchar function .... getc(S)
getegid .................. getuid(S)
geteuid .............. getuid(S)
getgid ... getuid(S)
getgrgid function ..........c.cce.. getgrent(S)
getgrnam function .................. getgrent(S)
getpgrp function ..................... getpidfsg
getppid fUNCbION .....vovvieii e getpid(S
ZetpWnam fUnCtion .........c..oooiiiiieiie e getpwent(S)
getpwuid function getpwent(S)
getw function ..........cccceeeeen. getc(S)
gmtime function ...........cocooeiiiieiiieie e ctime(S)
Graphics, interpolating curves spline(CP)
Group entries ............cccoceoerveerieiinieinenan group(M)
Groupfile.....ccccoonioiiinnnnn ... grpcheck(C)
Group, file entries ... getgrent(S)
Group, switching newgrp(C)
gsignal funetion ...t ssignal(S)
Host machine, description .... machine(M)
Hyphenation ...........c.......... hyphen(CT)
IDS, uSer and ZLOUP ...cvovrevieerenieieeeeeinennn id(C)
Initialization, system ... init(M)
Inode ......occooviiiiiiii ... inode(F)
Install software .................... ... install(M)
isalnum function ................... ctypefsg
isalphafunction .................... ...ctype(S
isascii function .........c.ccccc..... ...ctype(S)
isatty function .................. ... ttyname(S)
isentrl function .................. ceeereeinreen. ety pe(S)
isdigit fUNCBION ....oietiiicc e ctype(S)
isgraph function ctype(S
islower function ct.ypefsg
isprint function ctype(S)
ispunct function ctype(S
isspace function ctypefsg
isupper function ctype(S)
isxdigit function ... ctype(S)
jOfunction .......ccocvieneen ... bessel(S)
JLAURCEION ...t bessel(S)
JRIURCEION ..o bessel(S)
Keys, name and function of special ... keyboard (M)
164 function ...........ocvevvviniiirie e ... aB41(S)
Language usage, correction ....... explain(CT
Language usage, description diction(CT;
Largeletters .........ccoeevennnn. banner(C)
Idexp function ....... frexp(S)
Lexical analyzers lex(CP)



LibIary Dames ...........ccoooriuiiinint i e intro(S)
Library, screen and cursor functions
Library, standard input and output

Line, reading from input line(C)
Linearsearch............cccccooeeeee. lsearch(S)
Lines, findinginasortedlist........................ look(C)

Link editor .....cccoovioerioenicn e, 14(CP)
localtime function ... ctime(S)

log function ............. exp(S)

log10 function ......... ...exp(S)
Loginname ............. cuserid(S)
Login name, user ..... logname(S)
Login, name ............ logname(C)
Login, records ......... utmp(M)
Login, SYSEem ......ccveoiviiiiiieiiecie ettt see st e login(M)
longimp funetion ........oooiiiiii e setjmp(S)

Itol3 function .......... 13t0l(S)

Macro processor m4(CP)
Macros, checking (see checkmm(CT)) mmcheck (CT)
Macros, checKing USAe .........ccccovevieeeiiiieeii e checkmm(CT)

Macros, memorandum for line printer mm(CT)

Macros, memorandum for typesetting mmt(CT)
MaCroS, TEMOVAL ........cviuiiiiiiieiiieiiiic e deroff(CT)
Macros, .so elimination soelim(CT)
ML . eovoooeeoeeoeeoe oo mail(C)
maliasesfile .............cc.ooo.e... ... aliases(M)
Manual pages, printing ...manprog(CT)
Mathematical teXt ............ocooieriiieiiici e, neqn(CT)
Mathematics, Bessel functions ...............cccccooieieninnnnnn. bessel(S)
Mathematics, Euclidean distance .............c.c........... ... hypot(S)
Mathematics, exponential and logarithm functions ......... exp(S)
Mathematics, hyperbolic functions .......................... ...sinh(S)
Mathematics, log gamma function ....................... ...gamma(S)
Mathematics, trigonometric functions ..................... ... trig(S)
Memory image, actual mem(M
Memory image, virtual mem(M
Memory, allocation ...............ccoiviiiiiiiii e malloc(S)
MeSSage, BITOIS .........oeviiiiiieiiiciii et assert(S)
Messages, system .................. messages(M)

Micnet, alias hash file
Micnet, alias hash program

aliases(M)
aliashash(M)

Micnet, creating and operating netutil(C)
Micnet, default commands ........................ micnet(M)
Micnet, forwarding aliases ....... aliases(M
Micnet, machine aliases ............... aliasa§M§
Micnet, mailerdaemon ................oooeiiii daemon.mn (M)
Micnet, system identification .............................oo systemid(M)
Micnet, topology files ............ccoooiiiiniiiiii e top(M)



Micnet, useraliases ...................c..ccooeeieeevieiioneereeee e aliases(M)

modf fUnetion ..........oocooiiiiiiiiiii frexp(S)
Mounted file system table .........cccocociiiiniiiiinien mnttab(F)
MS-DOS, accessing files ............coooe e dos(C) .
Namelist ..o nlist(S) (
nbwaitsem function ...........cccoececieveiiiineviiine e waitsem(S)
INEWS ..ottt ettt e e e news(C)
nextkey function ........cccoooiviiiiiieie e dbm(S;
NUILBLE ..ot null(M
Object file, displaying ..........ccooceevrrriniinieierceee hdr(CP)
Objectfile, printablestrings ...............cccooooiiiiiiiiniin. strings(CP)
Object file, Size ......c.oooeviiiiiiiiiciriici e size(CP)
Object file, symbolsand relocation ..............cccceveeeineinnen. strip(CP)
Option, from argument vector ............coccvevveerieriircerrennnns. getopt(S)
Ordering Telations ...........occooiviiiiiiiii e, lorder(CP)
Password entries ............cocooiiiiiiiinniincees passwd(M)
Password, agINE ........cooooiiiiiiiiiieii e pwadmin(C)
Password, changing ..............ccooooiiiiiiiiiiieeee e passwd(C)
Password, filecheck .........ocooiiiiiiiie e pwcheck(C)
Password, file entries ...............ocoooiiiiiniice e getpwent(S)
Password, foruserID ............oooveiiiiiicie e getpw(S)
Password, iDPUb ........ocooiiiiiiiee e getpass(S)
Pathname, directoryname ..................occovvniiniine, dirname(C)
Pathnames, filename ...........ccccooovieinniiiccc basename(C)
Pattern, searching and processing ..............c.coeeevvveevnnn.. awk(C) (
Pattern, Searching ..............ccoooveioii i grep(C)
peatcommand ... pack(C)
pelose function ...........coooeeiiin i popen(S)
Permuted index .........ccooooviiminiiiimennic s ptx(CT)
Pipe, creatingatee ..........ococoeiiiiiiiiiii i tee(C)

Pipe, creating .........ooocooviioiiiiiiie i pipe(S)

Pipe, opening and closiDg .........cc..cc.ovveiererieeirieniieinennane popen(S)
POW FUDCEION ..ttt exp(S)
Process, alarm clock ..., alarm(S)
Process, creation .............ccocoooorieiniiiiii e fork(S)
Process, execution priority .........cccooooemverviiniioenieie e nice(S)
Process, execution timeprofile ...................cccooeiieen profil(S)
Process, execution times .................ociiiiiiiiii times(S)
Process, groupID ..o setpgrp(S)
Process, liMits ...........cocoiiniicience ulimit(S)
Process, locking in eMOIY ........cccoeoiiviieeiieeiiee e lock(S)
Process, memory allocation ................ccceeeieiiiinrioiencenne sbrk(S)
Process, real and effectiveIDs ... getuid(S)
Process, StALUS ........o.ovviiiitiiieie et ps(C)
Process, suspension untilsignal ... pause(S) (
Process, temporary Suspension .....................ccccococooeeeenn. nap(S)
Process, terminating ...........c.ccoevveieiiiiireinnne e kill(C)
Process, termination ..........c.cccooveiiiaceiininiiniieeens exit(S)



Process, trace ...........ocoiiiiiiiiniiiiiec e ptrace(S)
Process, waiting for background process .... wait(C)
Process, waiting for child process ...............ccocooeieeieene wait(S)
Process, IDS .......ccuiiiveiiiiiiii et

Program listing, cross-reference
Program listing, cross-reference

program location ...............cococoeeiiiiin e

Program maintenance ..................cocoociiiiiiiiiiniiieeeeenn

putchar function

putw function .........

Random number

Randomnumbers...........c.ccoooiiiiiieiiiin e

Rational FORTRAN ...t ratfor(CP)
realloc function .................. malloc(S)
regemp function .................. regex(S)
Regular expressions regex(S)
Regular expressions, compileand match ......................... regexp(S)
Relations, JOINING .........ccocovviriiririienir e, ....Join(C)
Reminderservice .................. ....calendar(C)

Return value, nonzero

... false(C)
Return value, repeated string

....yee(C)

Return value, zero ... true(C)
Reverse linefeed ................... ....col(CT
rewind function .... ... fseek(S
ROOt dIreCtOrY . ... e e chroot(C)
SCCSHIle .o sccsfile(F)
SCCS files, combining comb(CP)
SCCS files, comments cdce(CP)
SCCS files, comparing sccsdiff{(CP
SCCs files, creating new versions delta(CP)
SCCS files, editing ...........c.cocooeueeien. sact(CP)
SCCS files, printing ..........cc.ccccoceene. prs(CP)
SCCS files, removing ............c..cccooeeene .......rmdel(CP)
SCCS files, reSLOTING .........coooeeviiciiiiiecec e unget{CP)
SCCS files, retrieving versions ................cccoceeeiincinennnns get(CP)
SCCs files, creating and maintaining .... ....admin(CP)
SCCS files, validating ...............ococerieriiiiiic e val(CP)
SCCS, command help help(CP
Screen color, setting setcolor(C)
Screen mapping, console .............c...ooeiiiiiiiie i, mapkey (M)
SAfree fUnCEION .......c..covoveviiiiieieii et sdget(S)
sdleave function sdenter(S)

sdwaitv function sdgetv(S)
Semaphore and record locking in files lock{(S)
Semaphore, creation ...............ccceccourniienenne. creatsem(S)
Semaphore, opening ................... opensem(S)
Semaphore, signaling sigsem(S)
Semaphore, waiting forresource .............c.c.cco.ooonennn. waitsem(S)



Process, bTace ..o..ooieeieireeieiiee ettt ptrace(S)

Process, waiting for background process ......................... wait?C)
Process, waiting for child process ................c.ccoooeiennn. wait(S)
Process, IDS ......cccoooiviiiiieiiiieeie et ee e getpid(S)
Program listing, cross-reference ............cc.cccoevrnieencnnne. cref(CP) (
Program listing, cross-reference ...............cccceeveveneinnnne xref(CP)
Program [oCation ........cccevvieiiiiiiiniiie it etext(S)
Program maintenance ................cocooimvieiiinieieiiennn make(CP)
putchar function ... pute(S)
PUtW fURCLION ..ottt pute(S)
Randomnumber ...........ccoooiiiii i random(C)
Randomnumbers ... rand(S)
Rational FORTRAN ... <rv-n... ratfor(CP)
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Relations, jOIRINE ....c.ooooviiiiiaiiiiccecceee. join(C)
Reminderservice ......................... calendar(C)
Return value, nonzero ................. false(C)
Return value, repeated string yes(C)
Returnvalue,zero ........................

Reverse linefeed

rewind function

Rootdirectory ... {
SCCSfile .....ccovviiiiiiiei

SCCS files, combining comb(CP)

SCCS files, comments cdc(CP)

SCCS files, comparing sccadiff(CP)

SCCs files, creating new versions delta{CP)

SCCs files, editing .........ccccooeiiiiiiiii sact(CP)

SCCsfiles, printing ............... prs(CP)
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SCCS files, restoring ................. unget(CP)
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SCCs files, creating and maintaining admin(CP)

SCCSfiles, validating ............coooooivvieninnnn. val(CP)

SCCS,commandhelp .............ocoociiiin help(CPR

Screen color, Setting ..........cccooviiiiiniiiiiiinie setcolor(C)

Screen mapping, console mapkey (M)

sdfreefunction ........................ sdget(S)

sdleave function sdenter(S)

sdwaitv function sdgetv(S)

Semaphore and record locking in files lockf(S)

Semaphore, creation .............ccccoeeeeeiiiiiiiiii e creatsem(S) (
Semaphore, opening .... opensem(S) \
Semaphore, signaliBg ..........c..c.occoooiiiinii sigsem(S)

Semaphore, waiting forresource ...................cccooi i waitsem(S)



struemp fUnCtion ... ..o string(S)

strnepy function ....... stringgs
strpbrk function ....... string(S
strrchr function ........ string(S)
strspn function .......... string(S)
strtok function ... string(S)
System, currentname ............... uname(S)
System, disk usage .................. du(C)
System, free disk blocks ..........coooooiiiiiiiiie df{(C)
System, infOrmMation ...............ooviouveeeoieee e, pstat(C)
System, StOPPINE .....oooovviviiiieiieeeeeeee.

System, super-block

System, time ...,

System, XENIX configuration ...................................... config(CP)
sys_errlist variable perror(S)
sys_nerrvariable ..................

Tables..........c.c......

Tagsfile .o

tan function ...t

tanh functioon .......

Terminal names

Terminal names, conventional .................................. term(M)
Terminal, capabilities ................................................. termcap(M)
Terminal, capability functions t,ermca.p§S)
Terminal, disable login .............ccocccoen disable(C)
Terminal, enabling logins ......................... enable(C)
Terminal, enabling messages ..............ccococeeiieiiiiieienii, mesg(C)
Terminal, filenames ...................ooooivii

Terminal, interface
Terminal, login file

Terminal, loginmodes ..............

Terminal, namelist ..................

Terminal,name ........................

Terminal, setting modes

Terminal, writingtoall.............

Testing conditions.............ooooooiiiiiiiiiiiie
Texteditor,line ...............coooiiii e

Text editor, screen

Text editor, stream

Text formatter for line printer nroff(CT)
Text formatter for typesetter ... troff(CT)
tgetflag function termecap(S)
tgetnum function termcap(S)
tgetstr function ........ termecap(S)
tgoto function ...........cooiiiiiii termcap(S)
Timeanddate ... time(S)
Timeofday .............. asktime(C)
toascii function conv(S)




tolower function conv(S)
top.nextfile.................. top(M)
toupper function conv(S)
tPULS fUNCEION .....oviieiiic e termcap(S)
t28et FUNCLION ....oooiiiiiiiiiiieic e ctime(S)
unpack command ........c....cocooiiininianene pack(C)
User, adding to thesystem ...................... mkuser(C)
User, listing action ...............ccoeveeeeen. whodo(C)
User, HSting ......cccooveveiciininiiiiicnne. who(C)
User, removing from the system rmuser(C)
User, switching ..........cceoocinnniinnnne. su(C)

USer, WIiting t0a USEr’s terMiNal ......................ococooorccrrrrrrrrecrreserrr, write(C)
Users, information ...............cccococeiniinine e finger(C)
uucp sequence, initiate DOW ............coocoiieiiiiiiiii i, uunow(C)
uucp, clean spool directory ................. uuclean(C)
uucp, monitor network ........................ uusub(C)
uucp, statusinquiry .......... uustat(C)
Working directory ...........cccoceeeennnene. chdir(S)
Working directory, pathname ............ getewd(S)
wtmpfile ..ot utmp(M)
XENIX to MS-DOS crosslinker. ............ dosld(CP)
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intro
acctcom
accton
asktime
assign, deassign
at,atq,atrm
awk

backup
banner
basename
be

bdiff

bfs

cal

calendar

cat

cd

chgrp
chmod

chown
chroot
cmp
comm
copy
cp

cpio
cron
crypt
csplit
cu

date
de

dd
devnm
df

diff
diff3
dircmp
dirname

Introduces XENIX commands.

Searches for and prints process accounting files.
Turns on accounting.

Prompts for the correct time of day.
Assignsand deassigns devices.
Executescommands at a later time.
Searches for and processes apatterninafile.
Performsincremental file system backup.
Prints large letters.

Removesdirectory names from pathnames.
Invokesa calculator.

Compares files too large for diff.

Scans big files.

Printsacalendar.

Invokes areminder service.

Concatenates and displays files.

Changes working directory.
ChangesgroupID.

Changes the access permissions of a file or
directory.

Changesowner ID.

Changes root directory for command.
Compares two files.

Selects or rejects lines common to two sorted files.
Copies groups of files.

Copies files.

Copies file archives in and out.
Executescommands at specified times.
Encodes and decodes files.

Splits files according to context.

Calis another XENIX system.

Prints and sets the date.

Invokesan arbitrary precision calculator.
Converts and copies afile.

Identifiesdevice name.

Reports the number of free disk blocks.
Compares two text files.

Comparesthree files.

Compares directories.

Deliversdirectory part of pathname.



disable
diskcp
dos
dtype
du
dumpdir
echo

ed
enable
env

ex

expr
factor, primes
false
fdisk
file

find
finger
format
fack
getopt
grep, egrep, fgrep
grpcheck
haltsys
hd

head

id

join

kill

le

line

In
logname
look

lpr

ls

mail
mesg
mkdir
mkfs
mknod
mkuser
more
mount
mv
ncheck

Turns off terminals.

Copies or compares floppy disks.
AccessesMs-DOS files.

Determines disk type.

Summarizesdisk usage.

Prints the names of fileson a backup archive.
Echoes arguments.

Invokes the text editor.

Turnson terminals.

Sets environment for command execution.
Invokes a text editor.

Evaluates argumentsas an expression.
Factoranumber, generate large primes.
Returns with a nonzero exit value.
Maintains disk partitions.

Determines file type.

Findsfiles.

Finds information about users.

Formats floppy disks.

Checks and repairs file systems.

Parses command options.

Searchesafile for a pattern.

Checksgroup file.

Closes out the file systems and halts the CPU.
Displaysfilesin hexadecimal format.
Prints the first few lines of a stream.
Prints user and group [Ds and names.
Joins two relations.

Terminates a process.

Lists directory contents in columns.
Readsoneline.

Makes alink toa file.

Gets loginname.

Finds lines in a sorted list.

Sends files to the lineprinter queue for printing.

Gives information about contents of directories.

Sends, readsor disposes of mail.

Permits or denies messages sent to a terminal.
Makesadirectory.

Constructs a file system.

Builds special files.

Addsalogin ID to thesystem.
Viewsafileonescreen full at a time.
Mountsafile structure.

Movesor renames files and directories.
Generates names from inode numbers.



netutil
newgrp
news
nice

nl

nohup
od

pack, pcat, unpack
passwd
pr

ps

pstat
pwadmin
pwcheck
pwd
quot
random
rcp

red
remote
restore
rm, rmdir
rmdir
rmuser
rsh
sddate
sdiff

sed
setcolor
setmnt
settime
sh
shutdown
sleep
sort

split

stty

su

sum

sync
sysadmin
tail

tar

tee

test
touch

tr

Administers the XENIX network.

Logs user in to a new group.

Prints news items.

Runs acommand at a different priority.
Addsline numbersto afile.

Runs acommand immune to hangups and quits.
Displaysfilesin octal format.

Compresses and expands files.

Changes login password.

Prints fileson the standard output.

Reports processstatus.

Reportssystem information.

Performs password aging administration.
Checks password file.

Prints working directory name.

Summarizes file system ownership.

Generates a random number.

Copies files across XENIX systems.

Invokes arestricted version of e¢d(C).
Executescommandson aremote XENIX system.
Invokesincremental file system restorer.
Removes files or directories.

Removes directories.

Removesauser from the system.

Invokes arestricted shell (command interpreter).
Prints and sets backup dates.

Compares filesside-by-side.

Invokes the stream editor.

Set screen color.

Establishes /etc/mnttab table.

Changes the access and modification dates of files.
Invokesthe shell command interpreter.
Terminates all processing.

Suspends execution for an interval.

Sorts and merges files.

Splits afile into pieces.

Setstheoptions for a terminal.

Makes the user super-user or another user.
Calculateschecksum and counts blocksin a file.
Updates the super-block.

Performs file system backups and restores files.
Delivers the last part of a file.

Archivesfiles.

Createsatee inapipe.

Tests conditions.

Updates access and modification timesof a file.
Translates characters.



true
tset

tty
umask
umount
uname
uniq
units
uuclean
uucp,uulog
uunow
uusend
uustat
uusub
uuto, uupick
uux

vi

vsh
wait
wall

we
what
who
whodo
write
Xxargs
yes

csh
dump

1

24

Returns with a zero exit value.

Sets terminal modes.

Gets the terminal’sname.

Sets file-creation mode mask.
Dismountsafile structure.

Prints the current XENIX name.
Reportsrepeated lines in afile.
Converts units.

Clean-up the uucp spool directory.
Copies files from XENIX to XENIX.
Initiate a uucp sequence now.

Send afile toa remote host.

Uucp status inquiry and job control.
Monitor uucp network.

Public XENIX-to-XENIX file copy.
Executes command on remote XENIX.
Invokes ascreen-oriented display editor.
Invokes the visual shell.

Awaits completion of background processes.

Writes to all users.

Counts lines, words and characters.
Identifies files.

Lists who ison the system.
Determines who is doing what.
Writes to another user.

Constructs and executes commands.
Printsstring repeatedly.
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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 date command in the C section;
the reference cc(CP) indicates a reference to a discussion of
the ec 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 [option(s)] [emdarg(s)]

where:
name Is the name of an executable file.
option — noargletter( s) or,

— argletter< > optarg
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noargletter

argletter

optarg

cmdarg

INTRO (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), getopy(S)

Upon termination, each 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 wa#(S) and ezit(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 prints process accounting files.

Syntax
acctcom [[options|file]| . . .

Description
Acctcom reads file, the standard input, or /usr/adm/pacct, in the
form 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, TTYNAME,
START TIME, END TIME, REAL (SEC), CPU (SEC), MEAN
SIZE (K), and optionally, F (the fork/exec flag: 1 for fork without
exec) and STAT (the system exit status).

The command name is prepended with a # if it was executed with
super—user privileges. If a process is not associated with a known
terminal, 2 ? is printed in the TTYNAME field.

If no files are specified, and if the standard input is associated with
a terminal or /dev/null (as is the case when using & in the shell),
/usr/admVpacct is read, otherwise the standard input is read.

if any file arguments are given, they are read in their respective
order. Each file is normally read forward, i.c., in chronological
order by process completion time. The file /usr/adm/pacct is
usually the current file to be examined; a busy system may peed
several files, in which case all but the current file will be found in
/usr/adm/pacct?. The options are:

-b Reads backwards, showing latest commands first.

-t Prints the fork/exec flag and system exit status columns
in the output.

-k Instead of mean memory size, shows the fraction of

total available CPU time consumed by the process
during its execution. This ‘‘hog factor’’ is computed

as:

(total CPU time)/(elapsed time).
- Prints columns containing the /O 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

-8

-2

line

user

group

ACCTCOM(C)

Shows CPU factor (user time/(system—time + user—
time).)

Shows separate system and user CPU times.
Excludes column headings from the output.
Shows only processes belonging to terminal /dev/line.

Shows only processes belonging to user that may be
specified by a user 1D, a login name that is then con—
verted t0 a user 1D, a2 # which designates only those
processes executed with super—user privileges, or ?
which designates only those processes associated with
unknown user {Ds.

Shows only processes belonging to group. The group
may be designated by cither the group LD or group
name.

mm/dd

time

time

Any time arguments following this flag are assumed to
occur on the given month and day, rather than during
the last 24 hours. This is needed for looking at old
files.

Shows only those processes that existed on or after
time, given in the form hrimin:sec. The :sec or
unin:sec may be omitted.

Shows only those processes that existed on or before
time. Using the same time for both —s and —e shows
the processes that existed at time.

paitern

Shows only commands matching pastern that may be a
regular expression as in ed (C) except that + means
one 6f MOore oCCUITences.

Sactor

Shows only processes that exceed factor, where factor
is the “*hog factor’” as explained in option ~h above.
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=1 number
Shows driver processes transferring more characters
than the cutoff number.

—O time Shows only those processes with operating system CPU
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.
Files
/etc/passwd

/ust/adm/pacct

/etc/group
See Also
accton(C), ps(C), su(C), acct(S), acct(F), utmp(M)

Nates
Acctcom only reports on processes that have terminated; use ps(C)
for active processes.
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Name

accton - Turns on accounting.

Syntax

accton [ file]

Description

Accton turns on and off process accounting. If no file is given, then
accounting is turned off. If file is given, it must be the name of an
existing file, to which the kernel appends process accounting records.
(see acct(S) and acct(F)}.

Files
[etc/passwd Used for login name %o user ID conversions
[ust/lib/acct Holds many accounting commands

[usr/adm /pacet  Current process accounting file

[ust/adm/wtmp Login/logout history file

See Also
accteom(C), acet{S), acet{F), utmp(M)
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Name

asktime — Prompts for the correct time of day.

Syntax

/ete/asktime

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:

Notes
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 asktime automatically on
reboot. On these system if you don’t enter a new time, or
press return, within 10 minutes of invoking asktime the sys- .
tem will use the time value it has. (
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Name

assign, deassign — Assigns and deassigns devices.

Syntax

nsslgn[-n”-v][-d”device]...
deassign [ —~u |[ —v ][ device ] ...

Description

Assign attempis to assign device to the current user. The device
argument must be an assignable device that is pot curmrently
assigned. An assign command without an argument prints a list of
assignable devices along with the name of the user to whom they
are assigned.

Deassign is used to ‘‘deassign’ devices. Without any arguments,
deassign will deassign all devices assigned to the user. When
arguments are given, an attempt is made to deassign each 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.

-y Gives verbose output.

-u Suppresses assignment of deassignment, but performs
egror checking.

The assign command will not assiga any assignable devices if it
canpot assign all-of them. Deassign gives no diagnostic if the
device cannot be deassigned. Devices may 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 floppy disk devices. Raw versions of
device will also be assigned, e.g., the raw floppy disk devices
/dev/efd? would be assigned in the above example. Note that in
many installations the assignable devices such as floppy disks have
general read and write access, so the assign command may not be
necessary. This is particularly true on cne—user systems. Devices
supposed to be assignable with this command should be owned by
the user asg. The directory /dev should be owned by hir and have
mode 755. The assign command (after checking for use by some—
one else) will then make 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 ponassignable and res—
tricted (not owned by asg and with some restricted mode). Note
also that the first time assign is invoked it builds the assignable
devices table /etc/atab. This table is used in subsequent invoca—
tions to save repeated searches of the /dev directory. If one of the
devices in /dev is changed to be assignable (i.e., owned by asg),
then /etc/atab should be removed (by the super—user) so that a
correct list will be built the next time the command is invoked.

Files
/etc/atab Table of assignable devices
/dev/asglock
File to prevent concurreat access
Diagnostics
Exit code O returned if successful, | if problems, 2 if device cannot
be assigned.
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Name

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

Syntax
at time | day| | file]

aq(-1]

atrm idnumber ...

Description

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

tme 1 to 4 digits, followed by an optional ‘‘a’’ for am, “p’’ for
pm, ‘‘n’’ for noonm, or “‘m'’ for midnight. One- and two-
digit numbers are interpreted as hours, three- and four-digit
numbers as hours and minutes. If no letters follow the
digits, 24-hour time is assumed.

day Either a month name followed by a day number, or the
name of a day of the week. If the word ‘*week’’ follows the
name of the day, the file is invoked seven days after the day
named. Names of months and days may be recognizably
truncated. (See the Examples later in this section.) '

[ile The name of the file containing the command(s) to be exe-
cuted. If no file 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 ID, a ¢d command that changes the working directory of the
process to the one you were using when you executed at, assign-
ments to the appropriate environment variables, and the file specified
in the at command line. Output from processes in file must be
redirected or, (on most systems) it is lost. At shell scripts are run by
periodic execution of the command fusrfid fatrun from cron(C).

The atg command gives the following information about Rles waiting
to be processed:

- The user ID 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 each file in the queue.
The atrm command removes files from the ‘‘at’’ queue. Atrm uses
the ID number{s) [rom the atg command to remove the specific
file(s). A user can only remove his own files.
Examples
Use the following line to place a file in the queue:
at 8a jan 24 file

In the following command line, file will be executed a week from
this Friday at 3:30 pm.

at 1530 [r week file
To remove a file from the queue, find out the ID number(s) with
atq
Then remove the file with atrm :
atrm sdnumber
A sample at file might contain the line
lpr biglongfile

which sends biglongfile to the lineprinter.

Files
/usr/spool/at/yy.ddd.hhhh.uu
Activity o be performed at hour kAhh of
day ddd of year yy Us is a unique
number.

/usr/spool/at/lasttimedone
Contains AAAA for last hour of activity.

/usr/spool/at/past Contains old at files.
[usr/lib/atrun Program that executes activities at the
specified time.
See Also
calendar(C), cron(C), pwd(C)
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Diagnostics

Complains about various syntax errors and times out of range.

Notes

The directory jerfspooifatfpast should be periodically emptied by the
super-user.

Due to the granularity of the execution of Asrfib/atrun, there may be
problems in scheduling things exactly 24 hours into the future.
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Name

awk - Searches for and processes a pattern in a file.

Syntax

awk [ = Fe|] [ - [ programfile |’ program’ | | file ... |

Description
Awk scans each input file for lines that match patterns specified in
program or in programfile. When a line of file matches a pattern, an
associated action may be performed. Awk is useful for compiling
information, performing arithmetic on input data, and for doing
iterative or conditional processing.
The options are:

- Fe Sets the field separator variable (FS) to the letter ‘¢, The
default field separators are tab and space.

-f Causes auwk to take its program from programfile.
The arguments are:

programfile
A file containing an swk program.

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

fde ... The name(s) of the file or files to be processed. If no
filename is given, the standard output is used.

An awk program consists of statements in the form:
pattern { action }

Pattern-action statements may appear on the awk command line, or
in an swk program file.

If no pattern is given, all lines in the input file are matched. If no
action is given, each matched line is displayed on the standard out-
put.

A pattern may be a literal string or a regular expression, or a com bi-

nation of a regular expression and a field or variable separated by
operators.
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Auwk also provides two patterns, BEGIN and END, that can be used to
perform actions before the first line is read, and after the last 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 of statemnents separated by a semicolon,
newline, or right brace. See Statements later in this section.
Variables

In addition to variables declared and initialized by the user, swk has
the following program variables:

NR Number of records.

NF Number of fields in a record.
FS Input field separator.

OFS Qutput field separator.

RS Input record separator.

ORS Qutput record separator.

$0 The current record.

$1, $n Fields in the current record.
OFM The ouput format for numbers. The default is % 6g.

FILENAME
The name of the input file currently being read.

Arrays may be used to store data. Arrays do not need to be dimen-
sioned before use. For example, w[i] denotes the ith item of array w.
Ezpressions

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

<mz= Less than or equal to

- Equal to

{ - Not equal to

D’ 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
/ Division

% Modulo

Concatenation is indicated by a blank.

The following C operators are also available in expressions:
++ Increment

- - Decrement

+ - Add and assign

- == Subtract and assign

¢ o Multiply and assign
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[m—= Divide and assign
Crma Modulo and assign
Statements (

if ( conditional ) statzment | else statement |

while ( conditional ) statement

for ( ezpresmon ; conditional ; ezpresmion ) Ratement
break

continue

{| statement] ... }

vanable == ezpreseion

print [ ezpression-list | [ > ezpresaion |

print{ format | , ezpresmon-list | [ > ezpression |
next  #skip remaining patterns on input line

while Used the same as in C.

for

The iterative construction. It can be used the same as in
the C language, or as an array iterator.

break Similar to its C counterpart.

continue Similar to its C counterpart.

print Prints its arguments on the standard output, or in a file if (
redirected.

printf Prints ezpression-list in the format specified in format See
printf(S).

next Stops processing the current record and moves to the next

record, il any.

Comments are preceded by a number sign (#).

Functions

Awk has the following built-in functions:

exit{z) Terminates the awk program. If z is given, this value is

awk’s return value. I[ z is not given, 0 is returned. If the
program has an END section, it is invoked before termina-

tion. (

exp(z) Exponentiation of the value of 2.

index({ s, ¢

Returns the starting position of the leftmost occurrence of ¢
in s If tis not a substring of s, then index(s, ¢) is 0.
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iny{2z) Returns the largest integer less than or equal to . Il =z is
negative, its value is the smallest integer greater than or
equal to 3.

length(2)
A function whose value is the number of characters in the
string (2). With no arguments length is equivalent to $0.

log{z) Natural logarithm of 2.

spliy 2, 7) . .
Assigns the fields of string 2 to successive elements of array
*

sqrt{ 3} Square root of 2.

substr( string, indez, length)
Returns the substring of stmng that begins at indez and is
length characters long.

Examples
The following displays lines in file longer than 72 characters:
awk '{length > T2} file
The following prints the first two fields in opposite order:

awk '{ print $2, $1 } file

The following adds up the first columans and prints their sum and
average:

s += 81}
END print "sum is", s, " average is”, s/NR }

The following prints the fields in file in reverse order:
awk { for (i == NF; i > 0; - -i) print $i } fle

The following ewk program file will print all lines in the object file
whose first field is different from the first field in the previous line:

$1 !=m prev { print; prev == $1 }
See Also

grep(C), lex{(CP), sed(C)
The XENIX Test Processming Guide
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Notes
Input whitespace is not preserved on output if fields are involved.
There are no explicit conversions between numbers and strings. To
force an expression to be treated as a number add 0 to it; to force it
to be treated as a string concatenate the null string (*”) to it (

This command is more fully documented in the XENIX Tezt Process-
ing Guide.
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Name

backup - Performs incremental file system backup.

Syntax

backup | key [ arguments | filesystem ]

Desecription

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 consists of char-
acters from the set 0123458789kfusd. The meanings of these
characters are described below:

f

0-9

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

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

This number is the ‘‘backup level’’. Backs up all files
modified since the last date stored in the file /etc/ddate
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 O causes the entire file system
to be backed up.

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.

For backups to magnetic tape, the density of the tape,
expressed in BP], 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 to be 9u and a
default file system is backed up to 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., 12131214 .. 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 too many floppies are
required, a level-1 backup should be made:

backup 1u

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/default/backup.
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), restore(C), backup(F)
Diagnostics

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

Notes

Sizes are based on 1600 BPI for blocked tape; the raw mag-
netic 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 floppy disks, be sure to have enough for-
matted floppies ready before starting a backup.
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Name

banner - Prints large letters.

Syntax

banner strings

Description
Banner prints its arguments (each up to 10 characters long) in large

letters on the standard output This is useful for printing names at
the front of printouts.
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Name

basename - Removes directory names from pathnames.

Syntax

basename string | suffix |

Description
Basename deletes any prefix ending in / and the euffiz (if present in
string) from strnng, and prints the result on the standard output. The
result is the ‘‘base’’ name of the fle, i.c., the filename without any
preceding directory path and without an extension. It is used inside

substitution marks (%) in shell procedures to construct new
filenames.

The related command dirname deletes the last level from stnag and
prints the resulting path on the standard output.
Examples

The following command displays the filename memos on the stan-
dard output

basename /usr/johnh/memos.old .old
The following shell procedure, when invoked with the argument
Jusr/src/emd/cat.c, compiles the named file and moves the output
to a file named cat in the current directory:

ce $1

mv a.out ‘basename $1 .c*

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

be - Invokes a calculator.

Syntax
be[-¢][-1]][fle..]

Description

Bc is an interactive processor for a language that resembles C but
provides unlimited precision arithmetic. It takes input from any files
given, then reads the standard input. The — | argument stands for
the name of an arbitrary precision math library. The syntax for be
programs is as follows: L means the letters a- z, E means expres-
sion, S means statement.

Comments:
Enclosed in /* and ¢/
Names:

Simple variables: L
Array elements: L [ E |
The words ‘‘ibase’’, ‘*obase’’, and ‘‘scale’’

Other operands:

Arbitrarily long numbers with optional sign and decimal point
(E)

sqrt ( E)

length ( E ) Number of significant decimal digits

scale ( E) Number of digits right of decimal point
L(E,..,E)

Additive operators:

+

Multiplicative operators:

% (remainder)
* (exponentiation)
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Unary operators:

++
- = (prefix and postfix; apply to names)

Relational operators:

—
<=
S
o
<

>

Assignment operators:

Statements:

E

{S;..;5}
ir(E)S

while (E) S
for(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 — ! math library:

s(x)  Sine

¢(x)  Cosine

e(x) Exponential
I(x) Log

a(x)  Arctangent
j(n,x) Bessel function

All function arguments are passed by value.

The value of a statement that is an expression is printed unless the
main operator is an assignment. Either semicolons or newlines may
separate statements. Assignment o scale influences the number of
digits to be retained on arithmetic operations in the manner of
de(C). Assignments to idase or obase set the input aad output
number radix respectively.

The same letter may be used as an array, a function, and a simple
variable simultaneously. All variables are global to the program.
‘““Auto’’ variables are pushed down during function calls. When
using arrays as function arguments or defining them as automatic
variables, empty square brackets must follow the array name.

Be is actually a preprocessor for de(C), which it invokes automat-
cally, unless the — ¢ (compile only) option is present. If the - ¢
option is present, the de¢ input is sent to the standard output instead.

Example

The following defines a function to compute an approximate value of
the exponential function:

scale == 20
define e(x){
auto a, b, ¢, I, s

amm]
bml
s= 1
for(i=ml; lam=m]; i+ +){
a == a%
b == b%
cm=afb
if(¢c === 0) return(s)
s == s+ ¢
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The following prints the approximate values of the exponential func-
tion of the first ten integers:

for(imal; i<==10; i+ +) e(i)
Files @
/usr/lib/lib.bc Mathematical library '

Jusr/bin/de  Desk calculator proper

See Also
de(C)
The XENIX User’s Guide
Notes
A For statement must have all three E’s.

Quit is interpreted when read, not when executed.
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Name

bdiff - Compares files too large for diff.

Syntax
bdiff flel fle2 a] [~ 3]

Description

Bdiff finds compares two files, finds lines that are different, and

prints them on the standard output. It allows processing of files that

are too large for diff. Bdiff splits each file into n-line segments,

beginning with the first nonmatching lines, and invokes 4iff upon the

corresponding segments. The arguments are:

s The number of lines diff splits each file into for processing. The
default value is 3500. This is useful when 3500-line segments
are too large for diff.

~ s Suppresses printing of bdiff diagnostics. Note that this does not
suppress printing of diagnostics from diff.

If filel (orfle2) is a dash (- ), the standard input is read.
The output of bdiff is exactly that of dsf. Line numbers are adjusted

o account for the segmenting of the files, and the output looks as if
the files had been processed whole.

Files

See Also
diff(C)

Notes

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

bfs -~ Scans big files.

Syntax

bls [ - | name

Description

Bfs is like ¢d(C) except that it is read-only and processes much
larger files. Files can be up to 1024K bytes and 32K lines, with up
to 255 characters per line. Bfs is usually more efficient than ed for
scanning a file, since the file is not copied to a buffer. It is most
useful for identifying sections of a large file where caplit (C) can be
used to divide it into more manageable pieces for editing.

Normally, the size of the file being scanned is printed, as is the size
of any file written with the w command. The optional dash (- )
suppresses printing of sizes. Input is prompted for with an asterisk
(*) by default. If a “P'' and a RETURN are typed as in ed, then
prompting is turned off. The “‘P'’ acts as a toggle, so prompting can
be turned on again by entering another ‘‘P'’ and a RETURN. Note
that messages are given in response to errors only if prompting is
turned on.

All address expressions described under e¢d are supported. In addi-
tion, regular expressions may be surrounded with two symbols other
than the standard slash (/) and (?): A greater-than sign (>) indi-
cates downward search without wraparound, and a less-than sign
(<) indicates upward search without wraparound. Since bfs uses a
different regular expression-matching routine from ed, the regular
expressions accepted are slightly wider in scope (see regez (S)). The
differences from ed syntax include the fact that parentheses and
curly braces are special and need not be escaped. Differences are
listed below:

+ A regular expression followed by 4 means one or more
times. For example, [0- 8]+ is equivalent to
[0- g][0- 9]*.

{m} {m,} {m,u}
Integer values enclosed in {} indicate the number of times
the preceding regular expression is to be applied. m is the
minimum number and u is a number, less than 256, which
is the maximum. If only m is present (e.g., {m}), it indi-
cates the exact number of times the regular expression is
to be applied. {m,} is analogous o {m,infinity}. The plus
(4) and star (*) operations are equivalent to {1,} and {0,}
respectively. ’
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(...)8n The value of the enclosed regular expression is to be
returned. The value will be stored in the (n+ 1)th argu-
ment following the subject argument. At most ten
enclosed regular expressions are allowed. Reges makes its
assignments unconditionally.

(...) Parentheses are used for grouping. An operator, e.g. *,
+, {}, can work on a single character or a regular expres-
sion enclosed in parenthesis. For example, (a*(cb+ )*)$0.

There is also a slight difference in mark names: only the letters ‘‘a”
through ‘‘2’’ may be used, and all 28 marks are remembered.

The e, g v, k, n, p, ¢ w, =a | and null commands operate as
described under ed. Commands such a8 «=-, ++ 4+~ , ++ +om
- 12, and +4p are accepted. Note that 1,10p and 1,10 will both
print the first ten lines. The f command only prints the name of the
file being scanned; there is no remembered filename. The w com-
mand is independent of output diversion, truncation, or crunching
(see the xo, xt and xc commands, below). The following additional
commands are available:

xf file
Further commands are taken from the named file. When an
end-of-file is reached, an interrupt signal is received, or an
error occurs, reading resumes with the file containing the xf.
XTI commands may be nested to a depth of 10.

xo [ fle]
Further output from the p and null commands is divertad 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 are ignored. This command may also be used to
insert comments into a command file, since labels need not be
referenced.

{ ., .)xb/regular ezpresson/iabel
A jump (either upward or downward) is made to lsbel 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 (atel 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. If it is read from a pipe only a down-
ward jump is possible.

xt number

Output from the p and null commands is truncated % a max-
imum of number characters. The initial number is 255.

xv| digit] { spaces] | value]

The variable name is the specified digit following the xv.
Xv5109 or xv5 100 both assign the value 100 to the variable 5.
Xv81,100p assigns the value 1,100p to the variable 8. To refer-
ence a3 variable, put 2 % in front of the variable name. For
example, using the above assignments for variables 5 and 8:

1,%5p
1,75
78

prints the first 100 lines.

8/75/p

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

g™\ cds]/p

could be used to match and list lines containing pnntf charac-
ters, decimal integers, or strings.

Another feature of the xv command is that the first line of
output from a XENIX command can be stored into a variable.
The only requirement is that the first character of value be a!.
For example,

xv5lcat junk

Irm junk

lecho "%5”
xv6lexpr %6 + 1
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puts the current line in variable §, prints it, and increments the

variable 8 by one. To escape the special meaning of ! as the

first character of value, precede it with a \. For example,
xv7\ldate

stores the value !date into variable 7.

xbz ladel

xba label

These two commands test the last saved return code from the
execution of a XENIX command (!command) 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:

xv8S
01
[size/

xv5lexpr %5 - 1
1if 0955 1o O exit 2
xbn |

xv4d

1

[size/

xvdlexpr %4 - 1
il 094 == 0 exit 2
xbz |

xc [ switeh]

See Also

If swsteA is 1, output from the p and null commands is
crunched; if switeh is 0 it isn’t. Without an argument, xc rev-
erses switeh. Initially, switeh is set for 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

If prompting is turned off, a question mark is printed (?} for errors
in commands. When prompting is on, self-explanatory error mes-
sages appear.
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Name

cal - Prints a calendar.

Syntax
cal [[ month | year]

Description

Cal prints a calendar for the specified year. If a month is also
specified, a calendar for that month only is printed. If no arguments
are specified, the current, previous, and following months are
printed, along with the current date and time. The gyear must be a
number between 1 and 9999; month must be 3 number between 1
and 12 or enough characters to specify a particular month. For
example, May must be given to distinguish it from March, but S is
sufficient to specifly September. If only 3 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 for England and her colonies. Note
that England switched from the Julian w the Gregorian calendar in

September of 1752, at which time eleven days were excised from the
year. To see the result of this switch, try ‘‘cal § 1752"".
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Name

calendar - Invokes a reminder service.

Syntax
calendar [ - |

Description

Calendar consults the file calendar in the user’s current directory
and mails him lines that contain today’s or tomorrow's date. Most
reasonable month-day dates, such as ‘‘Sep. 7,’" ‘‘september 7'’, and
“9/7"", are recognized, but not ‘7 September’’, ‘‘7/12" or “‘07/12"".
On weekends ‘‘tomorrow’’ extends through Monday. Lines that con-
tain the date of a Monday will be sent to the user on the previous
Friday. This is not true for holidays.

When an 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(C). Normally this is done daily, in the early morn-
ing, under the control of cron (C).

Files
calendar
[usr/lib/calprog  To figure out today’s and tomorrow’s dates
[etc/passwd
/tmp/cal®

[usr/lib/crontab

See Also
cron( C), mail( C)

Notes

To get reminder service, a user’s calendar file must have read per-
mission for all.
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Name

cat - Concatenates and displays files.

Syntax

cat|[-u][-s] file...

Description

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

~ 3 Suppresses warnings sbout 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 flle on the standard output:

cat file

The following example concatenates fllel and flle2 and places the.
result in file3:

cat filel fle2 >filed

The following example concatenates filel and appends it to file2:

cat filel >> file2

See Also

ep(C), pr(C)
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Name

c¢d - Changes working directory.

Syntax

cd [ directory ]

Description

If specified, directory becomes the new working directory; otherwise
the value of the shell parameter $HOME is used. The process must
have search (execute) permission in all directories (components)
specified in the full pathname of directory.

Because a new process is created to execute each command, ed
would be ineffective if it were written as a normal command; there-
fore, it is recognized and executed by the shell.

If the shell is reading its commands from a terminal, and the speci-
fied directory does not exist (or some component cannot be
searched), spelling correction is applied to each component of diree-
tory, in a search for the ‘‘correct’” name. The shell then asks
whether or not to try and change directory to the corrected directory
name; an answer of s means ‘“no’’, and anything else is taken as
l‘yes’l
Notes

Wildeard designators do not work with the ed command.

See Also
pwd(C), sh(C), chdir(S)
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Name

chgrp - Changes group ID.

Syntax

chgrp group file ...

Description
Chygrp changes the group ID of each file o group. The group may be
either a decimal group ID or a group name found in the file
/ete/group.

Files
Jetc/passwd

[ew/group

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

Notes

Only the owner or the super-user can change the group ID of a file.

Page 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 permissions (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 symbolic mode), or a number (called absolute
mode).

A chmod command using symbolic 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 umask. See umask(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 permission 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

r

Execute (search permission for directories)

Read

Write

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.

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 chmod(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 directory) by group
0004 Read by others
0002 Write by others
0001 Execute (search in directory) 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 to group and
other:

chmod g+ r,o+r file

Absolute 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

Is(C), chmod(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.

Page 4



CHOWN (C) CHOWN (C)

Name

chown - Changes owner ID.

Syntax

chown owner file ...

Description

Chown changes the owner ID of the files to owner. The owner may
be either a decimal user ID or a3 login name found in the file

[etc/passwd.

Files

[ete/passwd

[ete/group

See Also
chgrp(C), chown(S), group(M), passwd(M)

Notes

Only the owner or the super-user can change a file’s owner or group
ID.
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Name

chroot - Changes root directory for command.

Syntax

chroot newroot command

Description

See

The given command is executed relative to the new root. The
meaning of any initial slashes (/) in pathnames is changed for a
command and any of its children to newroot. Furthermore, the ini-
tial working directory is acwroot.

Notice that

chroot newroot command >x
creates the file x relative to the original root, not the new one.
This command is restricted to the super-user.
The new root pathname is always relative to the current root even if
a chroot is currently in effect. The newroot argument is relative to the
current root of the running process. Note that it is not possible to
change directories to what was formerly the parent of the new root
directory; i.e., the chroot command supports the new root as an
absolute root for the duration of the command. This means that
/. is always equivalent to **/"".
Also

chdir(S)

Notes

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

emp - Compares two files.

Syntax
emp|[-1][-s] el file2

Description

Cmp compares two files and, if they are different, displays the byte
and line number of the differences. Il filel is — , the standard input
is used.

The options are:

-1 Prints the byte number (decimal) and the differing bytes
(octal) for each difference.

-8 Returns an exit code only, 0 for identical files, 1 for different
files and 2 for an inaccessible or missing file.

This command should be used to compare binary files; use diff (C)
or diff3 (C) to compare text files.

See Also
comm(C), diff(C), dif3(C)

Diagnostics

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

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

Syntax
comm [ - [ 123] ] filel file2

Description

Comm reads file! and file2, which should be ordered in ASCII collat-
ing sequence (see sort(C)), and produces a three-column output:
lines only in filel; lines only in file2; and lines in both files. The
filename - means the standard input

Flags 1, 2, or 3 suppress printing of the corresponding column.
Thus comm -~ 12 prints only the lines common to the two files;
comm - 23 prints only lines in the first file but not in the second;
comm — 123 is a no-op.

See Also

emp(C), diff(C), sort{C), uniq(C)
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Name
copy — Copies groups of files.

Syntax
eopy[option]... source ... dest
Description
The copy command copies the contents of directories to ancther

directory. It is possible to copy whole file systems since direc—
tories are made whea needed.

If files, directories, or.special files do not exist at the destination,
then they are created with the same modes and flags as the source.
In addition, the super—user may set the user and group ID. The
owner and mode are not changed if the destination file exists.
Note that there may be more than one source directory. if so, the
effect is the same as if the copy command had been issued for each
source directory with the the same destination directory for each
€opy.

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

-2 Asks the user before attempting a copy. If the response
does nt begin with a “‘y’", then a copy i3 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.

- Requires the destination file to be new. If not, then the
copy command does not change the destination file. The
—n flag is mecaningless for directories. For special files
an -n flag is assumed (i.e., the destination of a special
file must not exist).

-0 If set then every file copied has its owner and group set
to those of the source. If 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. Lf not set, then the
modification time is set to the time of the copy.

-F If set, then every directory is recursively examined as it
is encountered. If not set then any directories that are
found are ignored.
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—ad Asks the user whether an —r flag applics whea a direc—
tory is discovered. If the answer does not begin with a
‘‘y", then the directory is ignored.

-v If the verbose option is set messages are printed that
reveal what the program is doing.

source This may be a file, directory ocr special file. It must
cxist. {f it is not a directory, then the results of the
command are the same as for the cp command.

dest The destination must be cither a file or directory that is
different from the source.

If the source and destination are anything but directories, then copy
acts just like a ¢p command. If both are directories, then copy
copies each file into the destination directory according to the flags
that have been set.

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

¢p - Copies files.

Syntax
cp filel file2

cp files directory

Description

There are two ways to use the ¢y command. With the first way, filel
is copied to file2. Under no circumstance can filel and file2 be
identical. With the second way, directory is the location of a direc-
tory into which one or more files are copied.

See Also
copy(C), epio(C), In{C), mv(C), rm(C), chmod(S)

Notes

Special device flles can be copied. If the file is a named pipe, then
the data in the pipe is copied o 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 directory to
a flle.
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Name

cpio — Copies file archives in and out.

Syntax

cpio ~o [ acBv |
cpio —i [ Bedmrtuv | [ patterns |
cpio —p | admruv | directory

Description

Cpio —o (copy out) reads the standard input to obtain a list of
pathnames and copies those files onto the standard output together
with pathname and status information.

Cpio =i (copy in) extracts from the standard input (which is
assumed to be the product of a previous cpio —o) the names of
files selected by zero or more patterns given in the name—
generating notation of s4 (C). In patterns, the special characters ?,
*, and |...] match the slash (/) character. The default for par—
terns is * (i.e., select all files).

Remember 10 escape special characters to prevent expansion by the
shell.

Cpio —p (pass) copies out and in during a single operation. Des—

tination pathnames are interpreted relative to the named directory.

The meanings of the available options are:

e | Resets access times of input files after they have been
copied.

-B Blocks input/output 5,120 bytes to the record (does not

apply to the pass option; meaningful only with data
directed to or from raw devices).

-d Directories are created as needed.
- Writes header information in ASCU character form for

portability.

-r Interactively renames files. If the user types a null lige,
the file is skipped.

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

-u Copies unconditiomlly (normally an older file will not
replace 2 newer file with the same name).

-v Verbose: causes a list of filenames to be prinied. When
used with the —t option, the table of contents looks like
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the output of anIs  —1 command (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
ineffective on directories that are being copied.

Examples

The first example below copies the contents of a directory into an

archive; the second duplicates a directory hierarchy:
Is | cpio =0 >/dev/fd

cd olddir
find ., —print | cpio —pdl pewdir

Or:
find ., —print | cpio —oB >/dev/cfd
See Also
ar(CP), find(C), cpio(F)
Notes

Pathnames are restricted to 128 characters. If there are too many
unique linked files, the program runs out of memory to keep track
of them and thereafter linking information is lost. Only the
super—user can copy special files.
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Name

cron - Executes commands at specified times.

Syntax

/etc/cron

Description

Cron is the clock daemon that executes commands at specified dates
and times according to the instructions in the file /usr/lib/crontab.
Because cron never exits, it should be executed only once. This is
best done by running ¢ron from the initialization process through the
file /etc/re.

The file crontab consists of lines of six flelds each. The flelds are
separated by spaces or tabs. The first five are integer patterns that
specify the minute (0-58), hour (0-23), day of the month (1-31),
month of the year (1-12), and day of the week (0-8, with 0==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 at the specified
time(s). A % in this field is translated into a newline character.
Only the first line (up to a %or end-of-line) of the command field is
executed by the shell. The other lines are made available to the
command as standard input.

Cron examines crontab periodically to see if it has changed; if it has,

¢ron reads it. Thus it takes only a short while for entries o become
effective.

Examples

An example crontab file {follows:

304cses Jete/sa -3 > [dev/null
0 400 calendar -
154sss find /usr/preserve -mtime + 7 -a-execrm - {};

304111 Jusr/lib/uucp/cleanlog
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40422 find / -name '#¢ -atime + 3 -exec rm -f {};
0,5,10,15,20,25,30,35,40,45,50,55 « s s s Jusr/lib/atrun
0,10,20,30,40,50 = » s s /etc/dmesg - > > /usr/adm/messages

1,21,41 e s s s (echo -n'’; date; echo ) >/dev/console

A history of all actions by cron can be recorded in /usr/lib/cronlog

This logging occurs only if the variable CRONLOG in @
/etc/default/cron is set to YES. By default this value is set to NO

and no logging occurs. If logging should be turned on, be sure to

monitor the size of fusr/lib/crontab so that it doesn’t unreasonably

consume disk space.

Files
Jusr/lib/crontab

/usr/lib/cronlog

Jetc/default/cron

See Also
sh(C)

Notes

Cron reads crontab only when it has changed, but it reads the in-
core version of that table periodically.
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Name

crypt - Encodes and decodes files.

Syntax

erypt | password |

Description

Crypt reads from the standard input and writes on the standard out-
put. The password is a key that selects a particular transformation.
If no password is given, crypt demands a key from the terminal and
turns off printing while the key is being typed in. Crypt encrypts and
decrypts with the same key.

Files encrypted by crypt are compatible with those created by the edi-
tor ed (C) in encryption mode.

The security of encrypted files depends on three factors: the funda-
mental method of encryption must be hard to solve; direct search of
the key space must be infeasible; ‘‘sneak paths’’ by which keys or
clear text 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, il keys are restricted 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 c¢rypt command, it is potentially
visible to users executing pe(C) or a derivative. To minimize this
possibility, crypt destroys any record of 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 of the file clear:

crypt key <clear >cypher

erypt key <cypher|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, c¢rypt can leave terminal modes in a strange
state (see stty(C)).

Crypt implements a one-rotor machine designed along the lines of
the German Enigma, but with a 258-element rotor. Methods of
attack on such machines are known, but not widely; moreover the
amount of work required is likely to be large.
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Name

esh - Invokes a shell command interpreter with C-like syntax.

Syntax

csh [ - cefinstvVxX ] [ arg ... |

Description

Csh is a command language interpreter. It begins by executing com-
mands from the file .cshre in the home directory of the invoker. If
this is a login shell, then it also executes commands from the file
Jogin there. In the normal case, the shell will then begin reading
commands from the terminal, prompting with % . Processing of
arguments and the use of the shell to process files containing com-
mand scripts will be described later.

The shell then repeatedly performs the following actions: s line of
command input is read and broken into words. This sequence of
words is placed on the command history list and then parsed.
Finally each command in the current line is executed.

When a login shell terminates, it executes commands from the file
Jogout in the user’s home directory.

Lezieal structure

The shell splits input lines into words at blanks and tabs with the fol-
lowing exceptions. The characters &, | ;, <, >, (, ), form separate
words. If doubled in &&, || <<, or >>, these pairs form single
words. These parser metacharacters may be made part of other
words, or prevented their special meaning, by preceding them with \,
A newline preceded by a \ is equivalent to 2 biank.

In addition strings enclosed in matched pairs of quotations, | “or 7,
form parts of a word; metacharacters in these strings, including
blanks and tabs, do not form 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 character # introduces
a comment which continues to the end of the input line. It does not
have this special meaning when preceded by \ and placed inside the
quotation marks °, ’, and ".

Commands

A simple command is a sequence of words, the first of which speci-
fies the command to be executed. A simple command or a sequence
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of simple commands separated by | characters forms a pipeline. The
output of each command in a pipeline is connected to the input of
the next. Sequences of pipelines may be separated by ;, and are
then executed sequentially. A sequence of pipelines may be exe-
cuted without waiting for it to terminate by following it with an &.
Such a sequence is automatically prevented from being terminated
by a hangup signal; the nohup command need not be ysed.

Any of the above may be placed in parentheses to form a simple
command (which may be 2 component of a pipeline, ete.) It is also
possible to separate pipelines with |} or && indicating, as in the C
language, that the second is to be executed only if the first fails or
succeeds respectively. (See Ezpressions.)

Substitutions

The following sections describe the various transformations the shell
performs on the input in the order in which they occur.

History Substitutions

History substitutions can be used to reintroduce sequences of words
from previous commands, possibly performing modifications on
these words. Thus history substitutions provide a generalization of a
redo function.

History substitutions begin with the character ! and may begin any-
where in the input stream if a history substitution is not already in
progress. This ! may be preceded by a \ to prevent its special mean-
ing; a ! is passed unchanged when it is followed by a blank, tab,
newline, ==, or (. History substitutions also occur when an input
line begins with °. This special abbreviation will be described later.

Any input line which contains history substitution is echoed on the
terminal before it is executed as it could have been typed without
history substitution.

Commands input from the terminal which consist of one or more
wards are saved on the history list, the size of which is controlled by
the Atstory variable. The previous command is always retained.
Commands are numbered sequentially from 1.

For example, consider the following output from the history com-
mand:

¢ write michael
10 ex write.c

11 cat oldwrite.c
12 diff *write.c

The commands are shown with their event numbers. It is not usu-
ally necessary to use event numbers, but the current event number
can be made part of the prompt by placing a ! in the prompt string.
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With the current event 13 we can refer to previous events by event
number !11, relatively as in !~ 2 (referring to the same event), by a
prefix of a command word as in !d for event 12 or !w for event 9, or
by a string contained in a word in the command as in !?mic? also
referring to 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 !! alone is essentially a redo. The form !# references the
current command (the one being typed in). It allows 2 word to be
selected from further left in the line, to avoid retyping 2 long name,
as in l4k:1.

To select words from an event we can follow the event specification
by a: and a designator for the desired words. The words of a2 input
line are numbered from 0, the first (usually command) word being
0, the second word (first argument) being 1, and so on. The basic
word designators are:

0 First (command) word

n
ath argument

First argument, i.e. 1
$ Last argument
% Word matched by (immediately preceding) ? #? search

-7
Range of words

- gy Abbreviates 0- y
®  Abbreviates “~ §, or nothing if only 1 word in event
z* Abbreviates z- $

’-
Like ‘z® but omitting word $

The : separating the event specification from the word designator can
be omitted if the argument selector begins with a 1, 8, ®* -~ or %
After the optional word designator can be placed a sequence of
modifiers, each preceded by a :. The following modifiers are defined:

h Removes a trailing pathname component

r Removes a trailing .xxx component

s/tfr/

Substitutes { for r
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t Removes all leading pathname components

& Repeats the previous substitution

g Applies the change globally, prefixing the above

p Prints 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 modification is applied only to the first
modifiable 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
of the editors, but rather strings. Any character may be used as the
delimiter in place of /; a \ quotes the delimiter into the [ and »
strings. The character & in the right side is replaced by the text
from the left. A \ quotes & also. A null ! uses the previous string
either from a [ or from a contextual scan string s in !?4?. The trail-
ing delimiter in the substitution may be omitted if a newline follows
immediately as may the trailing ? in a contextual scan.

A history reference may be given without an event specification, e.g.
!8. In this case the reference is to the previous command unless a
previous history reference occurred on the same line in which case
this form repeats the previous reference. Thus !?foo? I3 gives the
first and last arguments from the command matching ? foo?.

A special abbreviation of a2 history reference occurs when the firss
nonblank character of an input line is 2 °. This is equivalent to I:s”,
providing a convenient shorthand for substitutions on the text of the
previous line. Thus “lb°lib fixes the spelling of lib in the previous
command. Finally, a history substitution may be surrounded with {
and } if necessary to insulate it from the characters that follow.
Thus, after Is - 1d “paul we might do !{l}a to do Is - Id “paula, while
!la would look for a command starting la.

Quotations With ‘' ard”

The quotation of strings by " and " can be used to prevent all or
some of the remaining substitutions. Strings enclosed in ° are
prevented any further interpretation. Strings enclosed in ” are vari-

able and command expansion may occur.

In both cases, the resulting text becomes (all or part of) a single
word; only in one special case (see Command Substitution below)
does a " quoted string yield parts of more than one word; ° quoted
strings never do.
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Alfas Substitution

The shell maintains a list of aliases which can be established,
displayed and modified by the alias and unalias commands. After a
command line is scanned, it is parsed into distinct commands and
the first word of each command, left-to-right, is checked to see il it
has an alias. If it does, then the text which is the alias for 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 reference is made to the his-
tory list, then the argument list is left unchanged.

Thus if the alias for lg is Is - | the command *‘Is /usr’’ would map to
“ls -1 fusr’”. Similarly if the alias for lookup was ‘‘grep I°
Jetc/passwd’’ then ‘‘lookup bill'”" would map to ‘‘grep bill
Jete/passwd’’.

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

Note that the mechanism allows aliases to introduce parser metasyn-
tax. Thus we can alias print ** pr \|* | Ipr"’ to make a command that
paginates its arguments to the lineprinter.

Varmable Subststution

The shell maintains 3 set of variables, each of which has as value a
list of zero or more words. Some of these variables are set by the
shell or referred to by it. For instance, the arge variable is an image
of the shell's argument list, and words of this variable's value are
referred to in special ways.

The values of variables may be displayed and changed by using the
set and unset commands. Of the variables referred to by the shell a
number are toggles; the shell does not care what their value is, only
whether they are set or not. For instance, the verboee variable is a
toggle which causes command input to be echoed. The setting of
this variable results {rom 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 are always
represented as (zero or more) strings. For the purposes of numeric
operations, the null string is considered to be zero, and the second
and subsequent words of 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
(8) 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 always occurs, and within single quotation marks ( )
where it never occurs. Strings quoted by back quotation marks (°)
are interpreted later (see Command substitution below) so dollar sign
substitution does not occur there until later, if at all A dollar sign is
passed unchanged if followed by a blank, tab, or ead-of-line.

Input and output redirections are recognized before variable expan-
sion, and are variable expanded separately. Otherwise, the com-
mand name and entire argument list are expanded together. [t is
thus possible for the first (command) word to generate more than
one word, the first of which becomes the command name, and the
rest of which become arguments.

Unless enclosed in double quotation marks or given the :q modifier,
the results of variable subgtitution may eventually be command and
fllename substituted. Within double quotation marks (") a variable
whoge value consists of multiple words expands to 2 portion of 3 sin-
gle word, with the words of the variable’s value separated by blanks.
When the :q modifler is applied o a substitution the variable
expands to multiple words with each word separatad by a blank and
quoted to prevent later command or fllename substitution.

The following sequences are provided for introducing variable values
into the shell input. Except as noted, it is an error to reference a
variable which is not set.

$name

${zame}
Are replaced by the words of the value of variable name, cach
separated by a blank. DBraces insulate same from following
charactars which would otherwise be part of it. Shell variables
have names consisting of up to 20 letters, digits, and under-
gcores.

If meme iz not a shell variable, bu¢ is set in the environment, then
that value is returned (but : modiflers and the other forms given
below are not available in this cage).

$name(selector]

8{name|selector]}
May be used to select only some of the words from the value
of name. The selector is subjected to $ substtution and may
consist of a single number or two numbers separated by a - .
The first word of a variables value is numbered 1. If the frst
number of 2 range is omitted it defaults to 1. If the last
member of a range is omittad it defaults o $4name. The
selector ® selects all words. It is not an error for a range to be
empty if the second argument is omitted or in range.

3#name

${#name}
Gives the number of words in the variable. This is useful for
later use in a [selector].

Page 8



CSH (C) CSH (C)

$0 Substitutes the name of the file from which command iaput is
being read. An error occurs if the name is not known.

$number
${number}
Equivalent to $argv|number].

8 Equivalent to $argv[®].

The modifiers :h, :t, :¥, :q and :x may be applied to the substitutions
sbove as may :gh, :gt and :gr. If braces { } appear in the command
form then the modifiers must appear within the braces. Oaly one :
modifler is allowed on each § expansion.

The following substitutions may not be modified with : modifiers.

$? name
${*name}
Substitutes the string 1 if name is set, 0 if it is not.

$70 Substitutes 1 if the curreat input fillename is known, 0 if it is
not.

$$ Substitutes ths (decimal) process number of the (parent) shell.
Command end Filename Sudetitution

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 are not internal to the shell, the
command name is substituted separately from the argument list
This occurs very lats, after input-output redirection is performed,
and in 3 child of the main shell.

Commend Substitution

Command substitution is indicated by 2 command enclosed in back
quotation marks. The output from such 2 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;
blanks and tabs are preserved.

In any case, the single final newline does not force a new word.
Note that it is thus possible for a command substitution to yield only
part of a word, even if the command outputs a complets line.

Flename Subetitution

If & word contains any of the characters °, ?, [ or { or begins with
the character ~, then that word is a candidate for filename substitu-
tion, also knmown 2s globbing. This word is then regarded as a
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pattern, and replaced with an alphabetically sorted list of filenames
which match the pattern. In a list of words specilying flename sub-
sutution it is an error for no pattern to match an existing flename,
but it is not required [or each pattern to match. Only the metachar-
actars ¢, ?, and | imply pattern matching, the characters ~ aad {
being more akin to abbreviations.

In matching flenames, the character . at the beginning of 2 filename
or immediately following a /, as well as the character / must be
matched explicitly. The character ® matches aay string of characters,
ineluding the null stzing. The character ! matches any single charae-
tar. The sequence [...| matches any one of the characters enclosed.
Withia [...|, & pair of characters separated by = matches any charac-
ter lexically between the two.

The charsctsr ~ at the beginning of » flename is used to refer to
home directories. Standing alone it expands to the invoker's home
directory a5 reflectad in the value of the variable howms. When fol-
lowed by a name consisting of letters, digits and - characters the
shell searchas for 2 user with that name and substitutes their home
directory; thus “ken might expand o /usr/ken and “ken/chmach o
Juse/ken/chmach. If the character ~ is followed by a character other
than & letter or / or appears not st the beginning of 3 word, it is left
unchanged.

The metanotation ab,c,dJe is a shorthand for abe ace ade. Left to
right ordar is preserved, with resuylts of matches being sortad
separately a2 2 low level to preserve this order. This coastruct may
be nestad. Thus “source/sl/{oldls,Is}.c  expands ]
Jusr/source/sl foldls.c /usr/source/sl/ls.c, whather or not these flas
exise, without any chance of error if the home directory for source is
Juse/soures. Similacly ../{memo,®box} might expand to ../memo
../box ../mbox. (Note that memo was not sorted with the results of
matching *box.) As a special cagse {, } and {} are passed unchanged.

Iaput{Outpat

The standard input and standard output of 2 command may be
redirectad with the following syntax:

< Rame
Opens file name (which is frst variable, command and filename
expanded) as the standasd input

< < word
Reads the shell input up o a2 line which is identical to word
Word is not dubjected to variable, llename or command substi-
tution, and each input line is compared to word before any sub-
gtitutions are done on this input line. Unless a quoting
backslash, double, or single quotation mark, or a back quota-
tion mark appears in woerd, variable snd command substitution
is parformed on the intarvening lines, allowing \ to quotz §, \
and ', Commands which are substituted have all blanks, tabs,
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and newlines preserved, except for the final newline which is
dropped. The resulting text is placed in an anonymous tem-
porary flle which is given to the command as standard input.

> name

>{ name

>& name

> &! name
The file name is used as standard output. If the fille does not
sxist then it is creatad; if the flle exists, it is truncatad, and its
previous contents is lost

If the variable moclobber is set, then the file must not already
exist or it must be & character special file (e.g. a terminal or
/dev/null) or an error results. This helps prevent accidental
destruction of flles. In this case the ! forms can be used and
suppress this chack.

The forms involving & route the diagnostic output into the
specified file as well as the standard output. Name is expanded
in the same way as < input filenames are.

> > name

>>& name

>>! name

>>&! name
Uses file name as standard output like > but places output at
the end of the flle. If the variable roclobber is set, then it is an
error for the flle not to exist unless one of the ! forms is given.
Otherwise similaz to >.

It 3 command is run detached (followed by &) then the default stan-
dard input for the command is the empty file /dev/null. Otherwise
the command receives the environment in which the shell was
invoked 28 modified by the input-output parameters and the pres-
ence of the command in 2 pipeline. Thus, unlike some previous
shells, commands run from 3 flle of shell commands have no access
to the text of the commands by default; rather they receive the origi-
nal standard input of the shell. The < < mechanism should be used
to present inline data. This permits shell command seripts to func-
tion as components of pipelines and allows the shell to block read its
input.

Diagnostic output may be directed through a pipe with the standard
output. Simply use the form |& rather than just |
Ezpressions

A number of the built-in commands (to be described later) take
expregsions, in which the operators are similar to those of C, with
the same precedence. These expressions appear in the @, ezst, ff,
and whide commands. The following operators age available:
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2% | ° & mm lm <m D= < > << >>
$ - /%L ()

Here the precedence increases to the right, swms and le=, <=, Dan,
<, and >, << and >>, + and -, */ and % being, in groups, at
the same level. The ==== and !m= operators compare their arguments
as strings, all others operate on numbers. Strings which begin with 0
are considered octal numbers. Null or missing arguments are con-
sidered 0. The result of all expressions are strings, which represent
decimal sumbers. Itis important to note that no two components of
an expression ean appear in the same word; except when adjacent to
components of expressions which are syntactically significant to the
parser (& | < > ()) they should be surrounded by spaces.

Also available in expressions as primitive operands are command
executions enclosed in { and } and flle enquiries of the form - {
name where [ is one of:

Read access
Write access
Execute access
Existence
Ownership
Zero size
Plain file
Diractory

B0 06KHg®=-

The specified name is command and filename expanded, then tested
to see if it has the specified relationship to the real user. If the file
does not exist or is inaccessible then all enquiries return false, i.e. 0.
Command executions succeed, returning true, i.e. 1, if the command
exits with status 0, otherwise they fail, returning false, ie. 0. If
more detailed status information is required then the command
should be executed outside of an expression and the variable a@atus
examined.

Control Flow

The shell contains a number of commands which can be used to
regulate the flow of control in command files (shell scripts) and (in
limited but useful ways) from terminal input. These commands all
operate by forcing the shell to reread or skip in its input and, due to
the implementation, restrict the placement of some of the com-
mands.

The foreach, switch, and whide statements, as well as the - then— else
form of the if statement require that the major keywords appear in a
single simple command on an input line as shown below.

If 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 nonseekable

Page 10



CSH (C) CSH (C)

inputs.)
Budt-In Commands

Built-in commands are executed within the shell. If a built-in com-
mand occurs as any component of a pipeline except the last then it is
executed in a subshell.

alias

alias name

alias name wordlist
The first form prints all aliases. The second form prints the
alias for name . The final form assigns the specified wordlist as
the alias of neme; wordlist is command and filename substi-
tuted. Name is not allowed to be &lize or unalics

break
Causes execution to resume after the end of the nearest eaclos-
ing foreach or whde 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 break from a ewsich, resuming after the endsw.

case label:
A label in a swiichA statement as discussed below.

od

cd name

chdir

chdir name
Changes the shell’s working directory to directory neme. If no
argument is given then changes to the home directory of the
user. If name is not found as a subdirectory of the current
directory (and does not begin with /, ./, or ../), then each
component of the variable c¢dpath is checked to see i it has a
subdirectory reme. Finally, if all else fails but raeme is 3 shell
variable whose value begins with /, then this is tried to see if it
is a directory.

continue
Continues execution of the nearest enclosing whde or foreacA.
The rest of the commands on the current line are executad.

default:
Labels the default case in a switcA statement. The default
should come after all case labels.

echo wordlist
The specified words are written to the shell's standard output.
An \¢ causes the echo to complete without printing a newline.
An \n in wordlist causes 3 newline to be printed. Otherwise the
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words are echoed, separated by spaces.

else

end

endif

endsw
See the description of the foreack, if, switch, and whide state-
ments below.

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

exit

exit{ expr)
The shell exits either with the value of the status variable (first
form) or with the value of the specified ezpr (second form).

foreach name (wordlist)

end
The variable neme is successively set to each member of
wordlist and the sequence of commands between this command
and the matching end are executed. (Both foreach and end
must appear alone on separate lines.)

The built-in command continze may be used to continue the
loop prematurely and the built-in command bresk to terminate
it prematurely. When this command is read from the terminal,
the loop is read up once prompting with 7 before 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. Useful for programs
which wish to use the shell to filename expand a list of words.

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

history
Displays the history event list.

if (expr) command
If the specified expression evaluates true, then the single com-
mand with arguments is executed. Variable substitution on
¢command happens early, at the same time it does for the rest of
the if command. Command must be a simple command, not a
pipeline, a command list. or a parenthesized command list.
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Input/output redirection occurs even if ezpr is false, when
command is not executed.

if (expr) then

els'e"if (expr2) then

else

endif

If the specified ezpris true then the commands to the frst else
are executed; else if ezpr? is true then the commands to the
second else are executed, etc. Any number of else-if pairs are
possible; only one eadif is needed. The else part is likewise
optional. (The words else and endyf must appear at the begin-
ning of input lines; the if must appear alone on its input line or
after an else.) logout

Terminates a login shell. The only way to log out il ignoreeof is
set.

nice

nice + number

nice command

nice + number command
The first form sets the nice for this shell to 4. The second
form sets the nice to the given number. The final two forms
run command at priority 4 and number 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 commands in simple if state-
ments apply.

nohup

nohup command
The first form can be used in shell scripts to cause hangups to
be ignored for the remainder of the script. The second form
causes the specified command to be run with hangups ignored.
Unless the shell is running detached, noAup has no effect. All
processes detached with & are automatically noAuped. (Thus,
noRup is not really needed.)

onintr

onintr -

onintr label
Controls the action of the shell on interrupts. The first form
restores the default action 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 was interrupted.
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In any case, if the shell is running detached and interrupts are
being ignored, all forms of onintr have no meaning and inter-
rupts continue to be ignored by the shell and all invoked com-
mands.

rehash
Causes the internal hash table of the contents of the directories
in the path variable to be recomputed. This is needed if new
commands are added to directories in the path while you are
logged in. This should oaly be necessary if you add commands
to one of your own directories, or if a systems programmer
changes the contents of one of the system directories.

repeat count command
The specified command which is subject to the same restrictions
as the ¢command in the one line if statement ahove, is executed
count imes. /O redirections occurs exactly oace, even if count
is 0.

set

set name

set namem==word

set name(index|=mword

set namew=s( wordlist)
The first form of the command shows the value of all shell
variables. Variables which have other than a single word as
value print as a parenthesized word list. The second form sets
neme 0 the null string. The third form sets name to the single
word. The fourth form sets the indesth component of name to
word; this component must already exist. The final form sets
neme to the list of words in wordliz. In all cases the value iz
command and filename expanded.

These arguments may be repeated to set multiple values in a
single set command. Note however, that variable expaasion
happens for all arguments before any setting occurs.

setenv name value
Sets the value of the environment variable name to be value, a
single string. Useful environment variables are TERM, the
type of your terminal and SHELL, the shell you are using.

shift

shift variable
The members of argo are shifted to the left, discarding argof1).
It i3 an error for argr not to be set or to have less than one
word as value. The second form performs the same function
on the specified variable.

source name
The shell reads commands from name. Source commands may
be nested; if they are nestad too deeply the shell may run ocut
of file descriptors. An error in a gouree at any level terminates
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all nested source commands. Input during source commands is
never placed on the history list.

switch (string)
case strl:

bl.'-e.aksw
;f ault:

breaksw
endsw

Each case label is successively matched, against the specified
sinng which is first command and filename expanded. The file
metacharacters *, ?, and [...] may be used in the case labels,
which are variable expanded. If none of the labels match
before a default label is found, then the execution begins after
the default label. Each case label and the default label must
appear at the beginning of a line. The command brechsw
causes execution to continue after the endsw. Qtherwise control
may fall through case labels and default labels, as in C. If no
label matches and there is no default, execution continues after
the eadsw.

time

times command
With no argument, a summary of time used by this shell and
its children is printed. If arguments are given the specified
simple command is timed and 3 time summary as described
under the &me variable is printed. If necessary, an extra shell
is created to print the time statistic when the command com-
pletes.

umask

umask value
The file creation mask is displayed (first form) or set to the
specified value (second form). The mask is given in octal
Common values for the mask are 002 giving all access to the
group and read and execute access to others, or 022 giving all
access except no write access for users in the group or others.

unalias pattern
All aliases whose names match the specified pattern are dis-
carded. Thus all aliases are removed by unalias °. It is not an
error for nothing to be unaliased.

unhash
Use of the internal hash table to speed location of executed
programs is disabled.

unses pattern
"All variables whose names match the specified pattern are
removed. Thus all variables are removed by unset © this has
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noticeably distasteful side-efects. It is not an error for nothing
to be unaset.

wait
All child processes are waited for. It the shell is interactive,
then an interrupt can disrupt the wait, at which time the shell
prints names and process numbers of all children known to be
outstanding.

while (expr)

end
While the specified expression evaluates nonzero, the com-
mands between the whAde and the matching end are evaluated.
Break and continue may be used to terminate or continue the
loop prematurely. (The whde and end must appear alone on
their input lines.) Prompting occurs here the first time through
the loop as for the foreach statement if the input is a terminal.

Q

Q name == expr

Q@ name|index] == expr
The first form prints the values of all the shell variables. The
second form sets the specified name to the value of ezpr. I the
expression contains <, >, & or |then at least this part of the
expression must be placed within ( ). The third form assigns
the value of ezpr to the indezth argument of name. Both name
and its indesth component must already exist

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

Special postfix + + and - - operators increment and decre-
ment name respectively, i.e. @ i+ +.

Predefined Variables

The following variables have special meaning to the shell. Of these,
arge, chdd, home, path, prompt, shell and status are always set by the
shell. Except for cAdd and status this setting occurs only at initializa-
tion; these variables will not then be modified unless done explicitly
by the user.

The shell copies the environment variable PATH into the, variable
path, and copies the value back into the environment whenever path
is set. Thus is is not necessary to worry about its setting other than
in the file .cshrc as inferior csh processes will import the definition of
path from the environment.

argv Set to the arguments to the shelil, it is from this
variable that positional parameters are substituted,
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cdpath

child

echo

histchars

history

home

ignareeof

CSH (C)

Le. $1 is replaced by $argv(1], ete.

Gives a list of alternate directories searched to find
subdirectories in ¢d commands.

The process number printed when the last command
was forked with &. This variable is unset when this
process terminates,

Set when the — x command line option is given.
Causes each command and its arguments to be
echoed just before it is executed. For nonbuilt-in
commands all expansions occur before echoing.
Builtin commands are schoed before command and
fllename substitution, since these substitutions are
then done selectively.

Can be assigned a two-character string. The first
character is used as a history character in place of !,
the second character is used in place of the * subst-
tution mechanism. For example, set histcharsm=”;”
will cause the history characters to be comma and
semicolon.

Can be given a numeric value to control the size of
the history list. Any command which has beea
referenced in this many events will not be discarded.
A Mhigtory that is too large may run the shell out of
memory. The last executed command is always
saved on the history list.

The home directory of the invoker, initialized from
the environment. The fllename expansion of ~
refers to this variable.

If set the shell ignores end-of-flle from input dev-
ices that are terminals. This prevents a shell from
accidentally being terminated by typing 3 CNTRL-D.

The fles where the shell checks for mail. This is
done after each command completion which will
result in a prompt, if a specified interval has
elapsed. The shell says “You have new mail”. if
the file exists with an access time not greater than
ita modify time.

If the first word of the value of mad is numeric it
specifies a diferent mail checking interval, in
seconds, than the default, which is 10 minutes.

If multiple mail files are specified, then the shell
says ‘‘New mail in name’’ when there is mail in the
file name.
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noclobber

nogleb

nonomatch

prompt

shell

status

time

CSH (C)

As described in the section /mputfoutput, restrictions
are placed on output redirection to insure that files
are not accidentally destroyed, and that > > redirec-
tions refer to existing files.

If set, flename expansion is inhibited. This is most
useful in shell scripts which are not dealing with
filenames, or after a list of fllenames has been
obtained and further expansions are not desirable.

If set, it is not an error for a fllename expansion to
not match any existing fles; rather, the primitive
pattern is returned. It is still an error for the primi-
tive pattern to be malformed,.i.e. scho [ still gives
an error.

Each word of the path variable specifies a directory
in which commands are to be sought for execution.
A null word specifies the current directory. If there
is no path variable then only full pathnames will
executa. The usual search path is /bin, /usr/bin,
and ., but this may vary from system to system.
For the super-user the default search path is /ete,
/bin and fusr/bin. A shell which is given neither
the — ¢ nor the - ¢ option will normally hash the
contants of the directories in the patA variable after
reading .cshre, and esch time the path variable is
raset. If new commands are added to these direc-
tories while the shell is active, it may be necessary
o give the rehash or the commands may not be
found.

The string which is printed before each command is
read from an interactive terminal imput. If a !
appears in the string it will be replaced by the
current event number unless a preceding \ is given.
Default is %, or # for the super-user.

The file in which the shell resides. This is used in
forking shells to interpret files which have execute
bits set, but which are not executable by the system.
(See the description of Nonbudt-/n Command Ezecu-
ton below.) Initialized to the (system-dependent)
home of the shell.

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

Controls automatic timing of commands. If set,
then any command which takes more than this
many cpu seconds will cause a line giving user,
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system, and real times and a utilization percentage
which is the ratio of user plus system times to real
time to be printed when it terminates.

verbose Set by the - v command line option, causes the
words of each command to be printed after history
substitution.

Nonbult-In Command Ezecution

When 2 command to be executed is found to not be a built-in com-
mand the shell attempts to execute the command via ezec(S). Each
word in the variable path names a directory from which the shell will
attempt to execute the command. If it is given neither 3 = ¢ nor a
- ¢ option, the shell will hash the names in these directories into an
internal table so that it will only try an eszec in a directory if there is 2
possibility that the command resides there. This greatly speeds com-
mand location when a large number of directories are present in the
search path. If this mechanism has been turned off (via unkash), or
if the shell was given a -~ ¢ or — t argument, aand in any case for each
directory component of path which does not begin with a /, the shell
concatenatss with the given command name to form a pathname of
a flle which it then attempts to execute.

Parenthesized commands are always executed in a subshell. Thus
(ed ; pwd) ; pwd prints the Aome directory; leaving you where you
were (printing this after the home directory), while cd ; pwd leaves
you in the home directory. Parenthesized commands are most often
used to prevent ¢d from affecting the current shell.

If the file has execute permissions but is not an executable binary two
the system, then it is assumed to be a flle containing shell com-
mands an 3 new shell is spawned to read it.

I there is an aiias for shell then the words of the alias will be
prepended to the argument list to form the shell command. The
first word of the alias should be the full pathname of the shell (e.g.
$shell). Note that this is a special, late occurring, case of alias sub-
stitution, and only allows words to be prepended to the argument list
without modification.

Argument List Procesing

If argument 0 o the shell is - then this is a login shell. The flag
arguments are interpreted as [ollows:

- ¢ Commands are read from the (single] following argument
yhich must be present. Any remaining arguments are placed
in arge.

— @ The shell exits if any invoked command terminates abnormally
or yields a nonzero exit status.
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- £ The shell will start faster, because it will neither search for 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 if it appears to not be a terminal. Shells are interactive
without this option if their inputs and outputs are terminals.

- 8 Commands are parsed, but not executed. This may aid in syn-
tactic checking of shell scripta.

- 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 of this line and continue onto
another line.

- v Causes the verbose variable to be set, with the effect that com-
mand input is echoed after history substitution.

- x Causes the echo variable to be set, so that commands are
echoed immediately before execution.

-~ ¥V Causes the serdose variable to be set even before .cshre is exe-
cuted.

- X Causes the echo variable to be set even before .cshre is exe-
cutad.

After processing of flag arguments, if arguments remain but none of
the ~ ¢, = i, ~ s, o = t options were given, the first argument is
taken as the name of a file of commands to be executad. The shell
opens this file, and saves its name for possible resubstitution by $0.
Since on a typical system most shell scripts are written for the stan-
dard shell (see #4(C)), the C shell will execute such a standard shell
if the first character of a script is not a #, i.e. if the script does not
start with a comment. Remaining arguments initialize the variable

arge.
Signal Handling

The shell normally ignores gquit signals. The iatzrrupt and quit signals
are ignored for an invoked command if the command is followed by
&; otherwise the signals have the values which the shell inherited
from its parent. The shells handling of interrupts can be controlled
by onsiatr. Login shells catch the tzrminate signal; otherwise this signal
is passed on to children from the state in the shell's parent. In no
case are interrupts allowed when a login shell is reading the file
Jogout

Files
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°/.cshre

*/login
~/.logout
/bin/sh
[tmp/sh®
/dev/aull

[ete/passwd

Limitations

CSH (C)

Read at by each shell at the beginning
of execution

Read by login shell, after .eshre at login
Read by login shell, at logout

Shell for seripts not starting with a #
Temporary file for € <

Source of empty file

Source of home directories for “name

Words can be no longer than 512 characters. The number of argu-
ments to 3 command which involves filename expansion is limited to
1/8 number of characters allowed in an argumeant list, which is 5120,
less the characters in the environment Also, command substitu-
tions may substitute no more characters than are allowed in an argu-

ment list.

To detect looping, the shell restricts the number of alise substitu-

tions on a single line to 20.

See Also

access(S), exec(S), fork(S), pipe(S), signal(S), umask(S), wait(S),

aout(F), environ(

Credit

This utility was developed at the University of California at Berkeley

and is used with permission.

Notes

Built-in control structure commands like foreach and while cannot

be used with | & or ;.

Commands within loops, prompted for by ?, are not placed in the

history list.

It is not possible to use the colon (:) modifiers on the output of

command substitutions.
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Ceh attempts to import and export the PATH variable for use with
regular shell scripts. This only works for simple cases, where the
PATH contains no command characters.

This version of esh 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

csplit [~ s] [~ k] [- f prefix] file argl ... argn]

Description

Ceplit reads file and separates it into n+ 1 sections, defined by the
arguments argl... argn. By default the sections are placed in xx00

. xxn {n may not be greater than 99). These sections get the fol-
lowing pieces of file:

00: From the start of file up to {but not including) the line refer-
enced by argl.

01: From the line referenced by argl up to the line referenced by
arg2.

n+ 1: From the line referenced by argn to the end of file.
The options to ceplit are:

-3 Csplit normally prints the character counts for each file
created. If the — s option is present, cspist suppresses the
printing of all character counts.

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

- [ prefiz If the — f option is used, the created files are named
prefiz00 . . . prefizn. The default is xx00 ... xxa

The arguments (argl ... argn) to csplit can be a combination of
the following:

/rezp/ A file is to be created for the section from the current line
up to (but not including) the line containing the regular
expression rezp. The current line becomes the line contain-
ing rezp. This argument may be followed by an optional
<4or — some number of lines (e.g., /Page/- 5).

%rezp% This argument is the same as /rezp/, except that no file is
created for the section.
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lnano A file is to be created from the current line up to (but not
including) lnno. The currzant line becomes Inno.

{num} Repeat argument. This argument may follow any of the
ahove arguments. If it follcws a rezp type argument, that
argument is applied nam more times. If it follows [nnro, the
file will be split every Iano lines (num times) from that
point.

Enclose all rezp type arguments that contain blanks or other charac-

tars meaningful to the shell in the appropriate quotation marks.

Regular expressions may not contain embedded newlines. Caplit

does not affect the original flle; it is the users respoansibility to

remove it

Examples
csplit - f cobol file //procedure division/’ /par5./ /parl8./

This example creates four flles, cobol00 ... cobol03. After editing
the ‘‘split’’ files, they can be recombined s follows:

cat cobolO[0- 3] > file
Note that this example overwrites the original file.

esplit - k file 100 {99}
This example would split the file a2t every 100 lines, up o 10,000
lines. The - k option causes the created files to be retained if there
are less than 10,000 lines; however, an error message would stll be
printed.

esplit - k prog.c 'Tomain(% '/°}/+ I’ {20}
Agsuming that prog.c follows the normal C coding convention of
ending routines with a2 } at the beginning of the line, this example
will create 2 file containing each separate C routine {up to 21) in
prog.c.

See Also

ed(C), sh(C), regex(S)
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Diagnostics
Self-explanatory except for:
arg - outof 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] [-aacu] [-lline] [-h] [-o|-e] telno

cu [-sspeed] [ -lline | [-h] [-of-e] dir

Description

Cu ‘“‘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. Cu looks at
each line in the file /usr/lib/uucp/L-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, ecu quits.

The options are:

— sspeed
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
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.

-h
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.

-0
Specifies that odd-parity data is to be generated for data
sent to the remote system.

Telno is the telephone number of the remote system.

For acu connections, cu invokes /usr/lib/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 making the connection, c¢u runs as two processes:
transmit and recetve. The fransmit process reads data from the
standard input and, except for lines beginning with a tilde (),
passes it to the remote system. The recefve 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/DCl) 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:

. Terminates the conversation.

-1 Escapes to an interactive shell on the
local system.

“temd. .. Runs emd on the local system (via sh
-c).

“$emd. .. Runs e¢md locally and sends its output to

the remote system.

“Titake remote | local |
Copies file remote (on the remote sys-
tem) to file local on the local system. If
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“%put local | remote

“%%b or “Zbreak

“Zenostop

cU (C)

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.

)

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 ~... to the remote sys-
tem.

Turns 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 recetve 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

Cu 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, -1 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 ttyl2 -s 300 5559801
will force cu to place the call through /dev/tty12 at 300 baud.
cu -] ttyl12 dir

will cause /dev/ttyl2 to be used for a direct connection at
1200 baud.

Files
/usr/lib/uucp/L-devices Device information
/usr/lib/uucp/dial Dialer program @
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See Also
ca{ C), echo(C), stty(C), tty(M)
Diagnostics

Exit code is zero for normal exit, nonzero (various values)
otherwis .

Device busy: Someone else is using the desired line.

Notes

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

ASCII files only can be transferred using ~Ztake or ~%Zput;
binary files cannot be transferred.

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

date - Prints and sets the date.

Syntax

date [ mmddhhmm(yy] | [ +format]

Description

If no argument is given, or if the argument begins with 4, the
current date and time are printed. Otherwise, the current date is set.
The first mm is the month number; dd is the day number in the
month; Ak 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. For example:

date 10080045
sets the date to Oct 8, 12:45 AM. The current year is the default if
no year is mentioned. The system operates in GMT. Date takes care
of the conversion to and from local standard and daylight time.
If the argument begins with <+, the output of date is under the con-
trol of the user. The format for the output is similar to that of the
first argument to printf(S). All output fields are of fixed size (zero
padded if necessary). Each field descriptor is preceded by a percent
sign (%9 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 ‘%% ’. All other characters are copied to the
output without change. The string is always terminated with a new-
line character.
Field Descriptors:
n Inserts a newline character
t Inserts a tab character
m Month of year- 01 o 12
Day of month - 01 to 31
Last 2 digits of year - 00 to 99
Date as mm/dd/yy

Hour - 00 to 23

2 m O o«

Minute - 00 to 59
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S Second - 00 to 59

T Time as HH:MM:SS

j  Julian date - 001 to 388

w Day of the week - Sunday =0 (
a Abbreviated weekday - Sun to Sat

h Abbreviated month - Jan to Deec

r Time in AM/PM notation

Example
The line
date '+ DATE: %m /%d /%y Zn TIME: %H:7M: %S’
generates as output:

DATE: 08/01/76

TIME: 14:45:05
Diagnostics @
no permismon You aren’t the super-user and you are trying
to change the date.
bad concersion The date set is syntactically incorrect.

bad format character The field descriptor is not recognizable.
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Name

dec - Invokes an arbitrary precision calculator.

Syntax
de [ file ]

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 of fractional digits to be maintained. The overall
structure of dc is a stacking (reverse Polish) calculator. If an argu-
ment is given, input is taken from that file until its end, then from
the standard input. The following coastructions are recognized:

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

+-/°*%"
The top two values on the stack are added (<4), subtracted
(=), multiplied (®), divided (/), remaindered (%3, or
exponentiated (“). The two entries are popped off the stack;
the result is pushed on the stack in their place. Any fractional
part of an exponent is ignored.

sz The top of the stack is popped and stored into a register
named 2z, where z may be any character. If the s is capital-
ized, z is treated as 2 stack and the value is pushed on it

lz The value in register z is pushed on the stack. The register 2
is not altered. All registers start with zero value. If the | is
capitalized, register z is treated as a stack and its top value is
popped onto the main stack.

d The top value on the stack is duplicated.

p The top value on the stack is printed. The top value remains
unchanged. - p interprets the top of the stack as an ASCII
string, removes it, and prints it

f All values on the stack are printed.

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

Replaces the number on the top of the stack with its scale fac-
tor.

Puts the bracketed ASCII string onto the top of the stack.

>z =

The top two elements of the stack are popped and compared.
Register z is evaluated if they obey the stated relation.
Replaces the top element on the stack by its square root. Any
existing fractional part of the argument is taken into account,
but otherwise the scale factor is ignored.

Interprets the rest of the line as a XENIX command.

All values on the stack are popped.

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

Pushes the input base on the top of the stack.

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

Pushes the output base on the top of the stack.

The top of the stack is popped, and that value is used as a
nonnegative scale factor; the appropriate number of places are
printed on output, and maintained during multiplication, divi-
sion, and exponentiation. The interaction of scale factor,
input base, and output base will be reasonable if all are
changed together.

The stack level is pushed onto the stack.

Repla.ces the number on the top of the stack with its length.

A line of input is taken from the input source (usually the
terminal) and executed.

Used by be for array operations.
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Example

DC(C)

This example prints the first ten values of n!l:

[lal+ dsa®plal0>y]sy

0Osal
lyx

See Also
be{C)

Diagnostics

2 g unimplemented

stack empty

Out of space
Out of headers
Out of pushdownr

Nesting Depth

Notes

The octal number 2z 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 many numbers being kept around
Too many items on the stack

Too many levels of nested execution

Bec is a preprocessor for de, providing infix notation and a C-like syn-
tax which implements functions and reasonable control structures
for programs. For interactive use, beis preferred to de .
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Name
dd — Converts and copies a file.

Syntax
dd foption=value]

Description
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 take
advantage of raw physical 1/O.

Option Value

if=file Input filename; standard input is default

of=file Output filename; standard output is default
=n Input block size n bytes (default is block size)

obs=n OQutput block size (default is block size)

bs=nr Sets both input and output block size, superseding ibs and
obs; also, if no conversion is specified, it is particularly
cfficient since no in—core copy needs to be done

cbs=n Conversion buffer size
skip=n Skips a input records before starting copy
seek=n Seeks n records from beginning of output file before

copying
count=n

Copies only n input records
conv=asdi

Converts EBCDIC to ASCU

conv=ebcdic
Converts ASCII to EBCDIC

conv=ibm
Slightly different map of ASCII to EBCDIC

conv=lcase
Maps alphabetics to lowercase
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Option Value

conv=ucase
Maps alphabetics to uppercase

conv=swab
Swaps every pair of bytes

conv=noerror
Does not stop processing on an emror

conv=sync
Pads every input record to ibs

CORV=0ccc yeee
Several comma—separated coaversions

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

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

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

Examples

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

dd if=/dev/rmt0 of=outfile ibs=800 cbs=80 conv=ascii,lcase

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

See Also

copy(C), ¢p(C), tar(C)

Diagnostics

J+p records infout) Numbers of full and partial records
read(written)

Page 2



DD (C) DD (C)

Notes
The ASCIVEBCDIC conversion tables are taken from the 256—
character standard in the CACM Nov, 1968.

Newlines are inserted only oa coaversion to ASCl; padding is done
only on conversion to EBCDIC.
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Name

devnm - Identifles device name.

Syntax

[etc/devnm [ names|

Description

Devnm identifies the special file associated with the mounted file sys-
tem where the argument name resides.

This command is most commonly used by fetc/rc to construct a
mount table entry for the root device.
Examples
Be sure to type full pathnames in this example:
Jete/devam [usr
If /dev/hdl is mounted on fusr, this produces:
hdl /usr

Files
/dev/* Device names

Jete/re Xenix startup commands

See Also
setmnt(C)
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Name

df - Reports the number of free disk blocks.

Syntax

df [ -t] [ - f] [ filesystem ... |

Description

Df 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 flesystem 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 /ete/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
/dev/*

/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

diff - Compares two text files.

Syntax
diff { — efbh | filel fle2

Description

Diff tells what lines must be changed in two files to bring them into
agreement. If filel (file?) is — , the standard input is used. If filel
(file2) is a directory, then a file in that directory with the name file2
(filel) is used. The normal output contains lines of these forms:

sl a nd,n4
nl,n2 d n8
nl,n2 ¢ nd, a4

These lines resemble ed commands to convert filel into file2. The
numbers after the letters pertain to file2. In fact, by exchanging a
for d and reading backward one may ascertain equally how to con-
vert file2 into filel. As in ed, identical pairs where 5l = n2 or n§
= nf are abbreviated as a single number.

Following each of these lines come all the lines that are affected in
the first file flagged by <, then all the lines that are affected in the
second file flagged by >.

The - b option causes trailing blanks (spaces and tabs) to be ignored
and other strings of blanks to compare equal.

The - e option produces a script of ¢, ¢ and d commands for the
editor ed, which will recreate fle2 from filel. The - f option pro-
duces a similar script, not useful with ed, in the opposite order. In
connection with — e, the following shell procedure helps maintain
multiple versions of a file:

(shift; cat 8% echo '1,8p’) [ed - $1

This works by performing a set of editing operations on an original
ancestral file. This is done by combining the sequence of ed scripts
given as all command line arguments except the first. These scripts
are presumed to have been created with 4iff in the order given on
the command line. The set of editing operations is then piped as an
editing script to ed where all editing operations are performed on the
ancestral file given as the first argument on the command line. The
final version of the file is then printed on the standard output. Only
an ancestral file ($1) and a chain of version-to-version ed seripts
($2,33,...) made by diff need be on hand.
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Except in rare circumstances, d&iff finds the smallest sufficient set of
file differences.

The - h option does a fast, less-rigorous job. It works only when
changed stretches are short and well separated, but also works on

files of unlimited length. The — e and - f cannot be used with the
- h option. @

Files

Jusr/lib/diffh for - h

See Also

emp(C), comm(C), ed(C)

Diagnastics

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

Notes

Editing scripts produced under the - e or — f option do not always
work correctly on lines consisting of 2 single period (.).
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Name

diff3 - Compares three fles.

Syntax

diff3 | - ex3 | filel file2 file3

Description

Diff§ compares three versions of a flle, and publishes disagreeing
ranges of text flagged with these codes:

———— All three files differ
- m s | Fel is different
= 2 File2 is different
e e e a3 File8 is diferent

The type of change suffered in converting a given range of a given
file to some other range is indicated in one of these ways:

f:nla Text is to be appended after line number =! in
file f, where f = 1, 2, or 3.

f:nl n2c¢ Text is to be changed in the range line n! to
line 22. If nl == 82, the range may be abbre-
viated to nl.

The original contents of the range follows immediately after a ¢ indi-
cation. When the contents of two files are identical, the contents of
the lower-numbered file is suppressed.

Under the - e option, diff$ publishes a script for the editor ed that
will incorporate into filel all changes between file2 and filed, i.e., the
changes that normally would be flagged mummmms and msowama=3.
The - x option produces a script to incorporate changes flagged with
‘axamonzm’’, Similarly, the — 3 option produces a script to incor-
porate changes flagged with ‘‘=m=m====3'’., The following command
applies a resulting editing script to file!:

(cat script; echo '1,8p’) |ed - filel

Files
[tmp/d3*

[usr/lib/diff 3prog
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See Also
diff{ C)

Notes (

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

The input file size limit is 84K bytes.
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Name

diremp - Compares directories.

Syntax
dircmp [- d] [- s] dirl dir2

Description
Diremp examines dirl and dir2 and generates tabulated information
about the contents of the directories. Listings of files that are unique
to each directory are generated in addition to a list that indicates
whether the files common to both directories have the same con-
tents.
There are two options available:

~ d Performs a full &iff on each pair of like-named files if the con-
tents of the files are not identical

- s Reports whether files are ‘‘same’’ or ‘‘different’’

See Also
emp(C), diff{C)
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Name
dimame — Delivers directory part of pathname.
Syntax
dirname string
Description
Dirname delivers all but the last component of the pathname in
string and prints the result on the standard output. If there is only
one component in the pathname, only a ‘‘dot’” is printed. It is
normally used inside substitution marks (¢ ¢) within shell pro—
cedures.
The companion command basename deletes any prefix ending in a
slash (/) and the suffix (if present in string) from string, and prints
the result on the standard output.
Examples
The following example sets the shell variable NAME to
fusr/sre/cmd:
NAME="‘dirname /usr/sre/cmd/cat.c*
This example prints /a/b/c on the standard output:
dirname /a/b/c/d
This example prints a ‘‘dot’’ on the standard output:
dirname file.ext

See Also
basename(C), sh(C)

Page 1






DISKCP (C) DISKCP (C)

Name

diskcp, diskemp - Copies or compares floppy disks.

Syntax

diskep [ -f] | -d]
diskemp [ -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.

diskemp functions similarly to diskep. 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
diskep.

Examples

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

diskep
When diskep is finished copying to the hard disk, it prompts
you to insert the target floppy in the drive. If you specify the

-f flag, diskep will format the disk. When the copy is finished,
diskep asks if you would 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.

diskep -d

Notes

If diskep 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 /diskep
/usr/bin /diskemp
/tmp/disk$$

See Also

dd(C), cmp(C)
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Name

DOS (C)

dos — Accesses MS-DOS files.

) Syntax

doscat | - r| file ...

doscp [ - r] filel file2

doscp | - r] file ... directory

dosdir directory ...

dosls directory ...

dosmkdir directory ...

dosrm file ...

dosrmdir directory ...

) Description

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

actions:

doscat

doscp

dosdsr

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
— ris 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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dosls Lists MS-DOS directories and files in a XENIX
style (see [s(C)).

dosrm Removes files from an MS-DOS disk.
dosmkdsr Creates a directory on an MS-DOS disk.
dosrmdsr 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/fd0:/src/file.asm

specifies the MS-DOS file, file.asm, in the directory, /sre, on
the disk in the device file /dev/fd0. 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/fd0 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

DOS (C)

All MS-DOS text files use a carriage-return/linefeed combina-
tion, CR-LF , to indicate a newline. XENIX uses a single new-
line LF character. When the doscat and doscp com
transfer MS-DOS text files to 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 to override the automatic conversion and force
the command to perform a true byte copy regardless of file

type.

Examples

Files

doscat /dev/fd0:/docs/memo.txt
doscat /tmp/f1 /tmp/f2 /dev/fd0:/src/file.asm

dosdir /dev/fd0:/src
dosdir A:/src A:/dev

doscp /tmp/myfile.txt /dev/fd0:/docs/memo.txt
doscp /tmp/fl /tmp/f2 /dev/fdO:/mydir

dosls /dev/fd0:/src
dosls B:

dosmkdir /dev/fd0:/usr/docs

dosrm /dev/fd0:/docs/memo.txt
dosrm A:/docs/memol.txt

dosrmdir /dev/fd0:/usr/docs

/etc/default/msdos Default information

/dev/fdx* Floppy disk devices

See Also

dtype(C

)

mands
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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 [- 3] device ...

Description

Dtype determines type of 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 | Message
Tvype Code | (optional)
| Mise. 80 error (specified)
81 empty or unrecognized data
Storage 70 dump format, volume n
71 tar format{, extent e of n]
72 epio format
73 cpio character (- ¢} format
MS-DOS | 80 MS-DOS 1.x, 8 sec/track, single sided
81 MS-DOS 1.x, 8 sec/track, dual sided

90 MS-DOS 2.x, 8 sec/track, single sided
91 MS-D OS 2.x, 8 sec/track, dual sided
92 MS-DOS 2.x, 8 sec/track, single sided
93 MS-DOS 2.x, 9 sec/track, dual sided
94 MS-DOS 2.x fixed disk

XENIX 120 XENIX 2.x filesystem| needs fsck]
130 XENIX 3.x filesystem| needs fsck]

Notes
XENIX file systems, dump, and cpio binary formats may not be
recognized il 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 reliably for floppy 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 each 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 each 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.

Notes

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 - Performs incremental file system backup.

Syntax

dump [ key | arguments | filesystem |}

Description

Dump 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 consists of characters from the set
0123456780kfusd. The meanings of these characters are described
below:

f

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

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

0— @ This number is the ‘‘backup level’’. Backs up all files modified

since the last date stored in the file /etc/ddate 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.

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 i3 reached, dump will wait for reels to
be changed. The default size is 2,300 feet.

For backups to magnetic tape, the density of the tape,
expressed in BPFI, is taken from the next argument. This is used
in calculating the amount of tape used per write. The default is
1600.

This option is used when backing up to a block-structured dev-
ice, such as a floppy disk. The size (in K-bytes) of the volume
being written is taken from the next argument. If the k argu-
ment 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 to be Qu and a default
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file system is backed up to the default device.
The first backup should be a full level-0 backup:
dump Ou

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

dump 9u
(This is sometimes called the Tower of Hanoi progression after the
name of the game where a similar progression oceurs, ie.,, 12131
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 too many
floppies are required, alevel-1 backup should be made:

dump lu
After this, the exponential series should progress as if uninterrupted.
These level-9 backups are based on the level-1 backup, which is
based on the level-0 full backup. This progression of levels of back-
ups can be carried as fzr as desired. '
The default file system and the backup device depend on the settings @

of the variables DISK and TAPE, respectively, in the file
[ete /default/dump.

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

etc/default/dump  Default dump information
See Also

XENIX Operaticns Guide
cpio( C), defzul{M), dumpdir(C), restor(C), dump(F)
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Diagnostics
If the backup requires more than one volume (where a volume is

likely to be a2 floppy disk or tape), you will be ssked to change
volumes. Press RETURN after changing volumes.

Notes
Sizes are based on 1800 BP1 for blocked tape; the raw magnetic 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 floppy disks, be sure to have enough formaited
floppies ready before starting s backup.
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Name
disable — Turns off terminals.

yntax

disable | —d |[[ —e ] tty ...

Description
This program manipulates the /efc/ttys file and signals init to disal—
low logins on a particular terminal. The —d and —e options
‘‘disable’” and ‘‘enable’” terminals, respectively.

Examples
A simple example follows:

disable ty0l

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

disable tty0l —e tty02 —d ttyO3 tty04
Files
/devitty*
letc/itys

See Also
login(M), enable(C), ttys(M), getty(M), init(M)
Warning
Be absolutely certain to pause at least one minute before reusing

this command or before using the enable command. Failure to do
so may cause the system to crash.

Page 1






DUMPDIR (C) DUMPDIR (C)

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
/ete/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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echo — Echoes arguments.

Syntax

echo[-n][-e][-u][--][ag]..

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.

-1

Uses unbuffered I/O when printing.

Prints erg 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
\e
\f
\n
\r
\t
\
\n

Backspace

Prints line without newline; same as use of — n option
Form feed

Newline

Carriage return

Tab

Backslash

The 8-bit character whose ASCII code is the 1-, 2- or 3-
digit octal number n, which must start with a zero

Page 1



ECHO (C) ECHO (C)

Ee¢ho is useful for producing diagnostics in command files and
for sending known data into a pipe.

See Also
esh(C), sh(C)
Notes

Csh 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
Jbinjecho. Refer to the csh(C) manual page for the functional-
ity of csh echo.

This implementation of ecko 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{ - | [ file]

Description

Ed is the standard text editor. If the fde 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 ¢
commands, and of the ! prompt after a !shell command. FEd
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 ezpression notation; reg-
ular expressions are used in addresses to specify lines and in
some commands (e.g., 8) 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,
ezcept when they appear within square brackets ([];
see 1.4 below).

b. ~ (caret), which is special at the begimning 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 ¢ 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
ezcept 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 (]) 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 (]) 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

2.2

2.3

2.4

25

2.6

A one-character regular expression matches whatever
the one-character regular expression matches.

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.

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 ezactly m
occurrences; \{m,\} matches at least m occurrences;
\{m,n\} matches any number of occurrences between m
and n, inclusive. Whenever a choice exists, the regular
expression matches as many occurrences as possible.

The concatenation of regular expressions is a regular
expression that matches the concatenation of the strings
matched by each component of the regular expression.

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.

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.

Page 3



ED (C) ED (C)

For example, the expression “\(.*\)\1$ matches a line
consisting of two repeated appearances of the same
string.

Finally, an entre regular erpression may be constrained to
match only an initial segment or final segment of a line (or
both):

3.1 A caret (*) at the beginning of an entire regular expres-
sion constrains that regular expression to match an #ns-
tial segment of a line.

3.2 A dollar sign ($) at the end of an entire regular expres-
sion constrains that regular expression to match a final
segment of a line. The construction ~entire regular
expression$ constrains the entire 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. 'z addresses the line marked with the mark name char-
acter z, which must be a lowercase letter. Lines are
marked with the ¥ 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 buffer 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 4+ or — , the addition or sub-
traction is taken with respect to the current line; e.g,
— b 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 1, in which case the current line is either
printed or listed, respectively, as discussed below under the p
and ! 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.

(.)e

<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.

eye)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 file
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 buffer. 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 ¢, 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.

f file

(1,

(1,

If file is given, the filename command changes the
currently remembered filename to file; otherwise, it prints
the currently remembered filename.

$ )g/regular-ezpression /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 \; 4, 4, and ¢ 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, v, and V commands are not permitted
in the command list. See also Notes and the last paragraph
before Fies below.

$)G/regular-ezpression /

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, ¢, 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 ¢ command only in the place-
ment of the input text. Address 0 is not legal for this
command.

A+1)j

The join command joins contiguous lines by removing the
appropriate newline characters. If only one address is
given, this command does nothing.

(-)kz

The mark command marks the addressed line with name
z, which must be a lowercase letter. The address 'z then
addresses this line; dot is unchanged.

(.,-)n

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 !/ command may be appended to any com-
mand other than e, f, r, or w.
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(.y.)ma
The move command repositions the addressed line(s)
after the line addressed by 4. Address O is legal for a4 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.

(eye)m
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.

(e5:)p
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, f, r, or w; for example, dp
deletes the current line and prints the new current line.

P
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.

q
The guit command causes ed to exit. No automatic write
of a file is done.

Q

The editor exits without checking if changes have been
made in the buffer since the last w command.

($)r file
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 buffer. 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.

(+y.)8/regular-ezpression/replacement/

or

(+y.)8/regular-expression [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 ¢ 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, ¢, d, g, ¢, 5, m, r, 8, t, v, G, or V
command.

(1,8$)v/regular-expression/command list

This command is the same as the global command ¢
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-ezpression/

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.

(1,8)w file

The write command writes the addressed lines into the
named file. If the file does not exist, it is created with
mode 666 (readable and 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.
If no filename is given, the currently remembered
filename, if any, is used (see ¢ and f commands); dot is
unchanged. If the command is successful, the number of
characters written is displayed. If file begins with an exc-
lamation (!), the rest of the line is taken to be a shell
command to which the addressed lines are supplied as the
standard input. Such a shell command is not remembered
as the current filename.

(8)=

The line number of the addressed line is typed; dot is
unchanged by this command.

tshell 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 9% 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, 1!
will repeat the last shell command. If any expansion is
performed, the expanded line is echoed; dot is unchanged.

(.4 1) An address alone on a line causes the addressed line to
be printed. A RETURN alone on a line is equivalent to
.+ 1p. 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 (?) 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:

s/sl/s2s/s1/s2/p
8/slg/sl/p
?s1?s1?

Files
/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)
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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 ¢ com-
mands: it prints ? and allows you to continue editing. A
second e or ¢ command at this point will take effect. The
dash (- ) command-line option inhibits this feature.

Notes

An exclamation (!) command cannot be subject to a ¢ or a v
command.

The ! command and the ! escape from the ¢, r, and w com-
mands cannot be used if the the editor is invoked from a res-
tricted shell (see sk(C)).

The sequence \m in a regular expression does not match any
character.

The ! 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 terminals.

Syntax
enable [-d] [[-e] tty ...

Description
This program manipulates the /etc/ttys file and signals init to allow
logins on a particular terminal. The — ¢ and - d options may be

used to allow logins on some terminals and disallow logins on other
terminals in a single command.

Examples
A simple command to enable tty0l follows:
enable tty01

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

enable tty0l - e tty02 - d tty03 tty04
Files
[dev fttye
[ete/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

command or before using the disable command. Failure to do so
may cause the system to crash.
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Name

env - Sets environment for command execution.

Syntax

env [- | [ name=value | ... [ command args ]

Description

Env obtains the current ensironment, modifies it according to its
arguments, then executes the command with the modified environ-
ment. Arguments of the form name==value are merged into the
inherited environment before the command is executed. The - flag
causes the inherited environment to be ignored completely, so that
the command is executed with exactly the environment specified by
the arguments.

If 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 printenv 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 ene.
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Name

ex - Invokes a text editor.

Syntax

ex[ - ][=-v][~-ttag][~r] [ +linenc]| name ...

Description

Ez is the root of the editors ez and m. Ez is a superset of ed, whose
most notable e-tension is a display editing facility. Display based
editing is the focus of ol

If you have not used ed, or if you are a casual user, you will find
that edst is most convenient for you. It avoids some of the complexi-
ties of ez which is used mostly by systems programmers and persons
very familiar with ed.

If you have a CRT terminal, you may wish to use a display based edi-
tor; in this case see #{C), a command which focuses on the display
editing portion of ez.

For ed Users

If you have used ed you will ind that ez has a number of new
features. Intelligent terminals and high-speed terminals are very
pleasant to use with o. Generally, the ez editor uses far more of the
capabilities of terminals than ed does. It uses the terminal capability
database termcap(M) and the type of the terminal you are using
from the variable TERM in the environment to determine how to
drive your terminal efficiently. The ez editor makes use of features
such as insert and delete character and line in its visual command
mode, which can be abbreviated vi , and which is the central mode
of editing when using »{C). There is also an interline editing open
command, (o) that works on all terminals.

Ez contains a number of features for easily viewing the text of a file.
The z command gives easy access to windows of text. Hitting
CNTRL-D causes 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. Of 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. £z gives you a lot
of feedback, normally printing changed lines, and indicates when
more than a few lines are 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 normally prevents the overwriting of existing files
unless you have edited them, so that you don’t accidentally clobber
with a wnte a file other than the one you are editing. If the system
(or editor) crashes, or you accidentally hang up the phone, you can
use the recover command to retrieve your work. This will get you
back to within a few lines of where you left off.

Ez has several features for editing more than one file at a time. You
can give it a list of files on the command line and use the next (n)
command to edit each in turn. You can also give the next command
a list of fllenames, or a pattern used by the shell to specily a new set
of files to be edited. In general, filenames in the editor may be
formed with full shell metasyntax. The metacharacter ‘%"’ is also
available in forming filenames and is replaced by the name of the
current file. For editing large groups of related files you can use ez’s
tag command to quickly locate functions and other important points
in any of the files. This is useful when you want to find the
definition of a particular function in a large program. The command
ctags( CP) builds a tags file or a group of C programs.

For moving text between files and within a file, the editor has a
group of buffers named a through z You can place text in these
named buffers and carry it over when you edit another file.

The command & repeats the last substitute command. There is also
a confirmed substitute command. You give a range of substitutions
to be done and the editor interactively asks whether each substitu-
tion is desired.

You can use the substitute command in ez to systematically convert
the case of letters between uppercase and lowercase. It is possible o
ignore case in searches and substitutions. Ez also allows regular
expressions that match words to be constructed. This is convenient,
for example, when searching for the word ‘‘edit’’ if your document
also contains the word ‘‘editor.”

Ez has a set of options that you can set. One option which is very
useful is the autosndent option that allows the editor to automatically
supply leading white space to align text. You can then use the
CNTRL-D key to backtab, space and tab forward to align new code
easily.

Miscellaneous new useful features include an intelligent join (j)
command which supplies whitespace between joined lines automati-
cally, the commands < and > which shift groups of lines, and the
ability to filter portions of the buffer through commands such as sort.

Files
Jusr/lib/ex2.0strings Error messages
/usr/lib/ex2.0recover Recover command
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Jusr/lib/ex2.0preserve Preserve command
[ete/termeap Describes capabilities of terminals
$HOME/.exrc Editor startup file
/tmp/Exnannn Editor temporary
/tmp/Rxnnnnn Named buffer temporary
Jusr/preserve Preservation directory

See Also

awk(C), ctags(CP), ed(C), grep(C), sed(C), termeap(M), vi(C)

Credit
This utility was developed at the University of California at Berkeley
and is used with permission.

Notes

The undo command causes all marks to be lost on lines changed and
then restored if the marked lines were changed.

Undo never clears the buffer modified condition.
The z command prints a number of logical rather than physical lines.
More than a screen full of 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 of the implementation of the arguments to nezt, only 512
bytes of argument list are allowed there.

The format of Jetcfermcap and the large number of capabilities of
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.
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Name

expr - Evaluates arguments as an expression.

Syntax

expr arguments

Description

The arguments are taken as an expression. After evaluation, the
result is written on the standard output. Terms of the expression
must be separated by blanks. Characters special to the shell must be
escaped. Note that zero is returned to indicate a zero value, rather
than the null string. Strings containing blanks or other special char-
acters should be quoted. Integer-valued arguments may be preceded
by a unary minus sign. Internally, integers are treated as 32-bit, 2’'s
complement numbers.

The operators and keywords are listed below. Expressions should be
quoted by the shell, since many of the characters that have special
meaning in the shell also have special meaning in ezpr. The list is in
order of increasing precedence, with equal precedence operators
grouped within braces { { and }}.

ezpr | ezpr
Returns the first ezpr if it is neither null nor 0, otherwise
returns the second ezpr.

ezpr & ezpr
Returns the first ezpr if neither ezpr is null nor 0, otherwise
returns 0.

ezpr { ==, >, D=m <, <==, lam} ezpr
Returns the result of an integer comparison if both argu-
ments are integers, otherwise returns the result of a lexical
comparison.

ezpr {4+, - } ezpr
Addition or subtraction of integer-valued arguments.

ezpr{® /[, %} ezpr
Multiplication, division, or remainder of the integer-valued
arguments.

ezpr: ezpr
The matching operator : compares the first argument with
the second argument which must be a regular expression;
regular expression syntax is the same as that of ed(C),
except that all patterns are ‘“‘anchored’’ (i.e., begin with 2
caret (°)) and therefore the caret is not a special character
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in that context. (Note that in the shell, the caret has the
same meaning as the pipe symbol ( }.) 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.
Examples
1. ams‘expr $a + 1°

Adds 1 0 the shell variable a

2. # For $a equal to either "fusr/abec/file” or just "/file”
‘expr $a : .*/\(.*)) | 83’
Returns the last segment of a pathname (i.e.,v file). Watch
out for the slash alone as an argument: ezpr will take it as
the division operator (see Notes below).

3. expr $VAR : *°

Returns the number of characters in $VAR.

See Also @
ed(C), sh(C)

Diagnostics

As a side effect of expression evaluation, ezpr returns the following
exit values:

0 If the expression is neither null nor zero
1 If the expression is null or zero
2 For invalid expressions

Other diagnostics include:
syntaz error For operator/operand errors

nonnumenc argument If arithmetic is attempted on such a string
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Notes
After argument processing by the shell, ezpr cannot tell the
difference between an operator and an operand except by the value.
If $a is an equals sign (=), the command:
expr $2 = =
looks like:

eXpr == =z am

Thus the arguments are passed to ezpr (and will all be taken as the
== operator). The following permits comparing equals signs:

expr X8a = Xmm
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Name

factor, primes — Factor a number, generate large primes.

Syntax
factor [ number |

primes

Description

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 2*° (about 7.2%10"®) it will factor the number and print
its prime factors; each one is printed the proper number of
times. Then it waits for another number. [t 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 /7.
[t usually takes longer to factor a prime or the square of a
prime, than to factor other numbers.

When primes is invoked, it waits for a number to be typed in.
If you type in a positive number less than 2% 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 2% or is not an integer number.
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Name

false - Returns with a nonzero exit value.

Syntax
false

Description

False does nothing except return with a nonzero exit value.
True(C), false’s counterpart, does nothing except return with a zero
exit value. False is typically used in shell procedures such as:

unti] false
do

command
done

See Also

sh(C), true(C)

Diagnostics

False has exit status 1.
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Name

fdisk - Maintain disk partitions.

Synopsis

fdisk [-f <device>]
fdisk [-f <device>
fdisk [-f <device>| -s[a1234]
fdisk [-f <device>| -b[a1234]
fdisk [-f <device>] -e[a1234]

-Cc

Description

Fdisk can display information about disk partitions. Fdisk can also
create and delete disk partitions and change the active partition.
Fdisk functionality is a superset of the MS-DOS command of the
same name. Fdisk may be used interactively. Alternatively, certain
information can be obtained from the command line.

The hard disk has four partitions. Only one partition is active at any
given time. Not all of these partitions need be XENIX.

Partitions are defined by a "partition table” at the end of the master
boot block. The partition table provides the location and size of the
partitions on the disk. The partition table also defines the active par-
tition. Each partition may be either XENIX or MS-DOS. Once an
MS-D OS partition is set up, MS-DOS files and 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 of device, and printing of partition information. If
invoked without arguments or soley wtih the -f <device> argu-
ments, the fdisk command is interactive (see Options).

Arguments

-f <name>
Open device <name> and read the partition table associated
with that devices’ partition. The default is ’/dev/wn0’.

-s{21234]
Print out size in blocks of given partition and exit without going
interactive. The '3’ toggle with '-3’ will print the size of the
active partition. Toggles 1 through 4 with '-s’ will print the size
of the specified partition.

-b[a1234]
Print out the beginning of the given partition and exit without
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going interactive. 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.

-e{21234] ,
Print out end of given partition and exit without going interac-
tive. The 'a’ toggle with *-¢’ will print the size of the active par-
tition. Toggles 1 through 4 with ’-¢’ will print the size of the
specified partition.

Options

The fdisk command displays a prompt and a a menu of five options.
Updates to the disk will not take place until you confirm at exit.

Display Partition Table.

This option displays a table of information about each partition
on your disk. The PARTITION column gives the partition
number. The STATUS column tells whether the partition is
active (A) or inactive (I). TYPE tells whether the partition is
MS-DOS or XENLX. The option also displays the starting
cylinder, ending cylinder and total number of cylinders in each
partition.

Create Partition Table
This option allows the creation of a partition by altering the par-
tition table. Upon selection of this option, fdisk reports the
number of cylinders available for each partition and the number
of cylinders in use. Fdisk prompts for the partition to create,
the starting cylinder and size in cylinders. The change will not
be effected until confirmation upon exit.

Delete Partition Table
This option requests which partition you wish to delete. Fdisk
then reports the new available amount of disk space in cylinders.
The change will not be effected until confirmation upon exit

Change Active Partition
This option requests waich 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
Upon selection of the exit option, {disk asks whether to update
the partition table on disk. If you answer 'y’ for yes, the
changes will be made if possible. If you answer 'n’ for no, the
changes will not be made and fdisk exits.

Notes

Page 2



FDISK (C) FDISK (C)

The recommended size for a XENIX partition is 8§ 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 fdisk's interactive options from a shell script, you must feed
it commands from 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

Fide 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
namesfde. If the — m option is given, fde 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 classifica-
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.

Notes

It can make mistakes: in particular it often suggests that com-
mand files are C programs.
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Name

FIND (C)

find - Finds files.

Syntax

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 ezpression 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.

— name fie

— perm onum

— 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)==0onum

True if the type of the file is z, where z is b
for a block special file, ¢ for a character spe-
cial file, d for a directory, p for a named
pipe, f 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 uneme is numeric and does not appear as
a login name in the /etc/passwd file, it is
taken as a user ID.
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— group gname

- size n

— atime n
— mtime n
— ctime n

— exec cmd

— ok emd

print

newer file

( ezpression )

FIND (C)

True if the file belongs to the group gname.
If gneame is numeric and does not appear in
the /etc/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 e¢md returns a zero
value as exit status. The end of emd 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 *.0 that have
not been accessed for a week:

find / \( -name a.out-o -name '*.0' \) -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 subdirec-
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

finger — Finds information about users.

Syntax

finger | -bfilpgsw | {loginl [login2 ...] ]

Description

By default finger lists the login name, full name, terminal name and
write status (as a ‘‘s’’ before the terminal name if write permission
is denied), idle time, login time, and office location and phone
number (if they are known) for each current XENIX user. (Idle time
is minutes if it is a single integer, hours and minutes if a colon (:) is
present, or days and hours if a ‘‘d” is present)

A longer format also exists and is used by finger whenever a list of
names is given. (Account names as well as first and last names of
users are accepted.) This is a multiline format; it includes all the
information described above as well as the user’s home directory and
login shell, any plan which the person has placed in the file .plan in
their home directory, and the project on which they are working
from the file .project also in the home directory.

Finger options are:

- b Briefer long output format of users.

— f Suppresses the printing of the header line (short format)

~ i Quick list of users with idle times.

- 1 Forces long output format.

— p Suppresses printing of the .plan files.

- q Quick list of users.

- s Forces short output format.

- W
Forces narrow format list of specified users.

Files
[ete/utmp Who file
[etc/passwd User names, offices, phones,
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login directories, and shells

SHOME/.plan Plans
$HOME/.project Projects
(
See Also (
who(C)
Credit

This utility was developed at the University of California at Berkeley
and is used with permission.

Notes
Only the first line of the .project file is printed.
The “‘office’” column of the output will contain any text in the com-
ment field of the user’s /etc/passwd file entry that immediately fol-
lows a comma (,}. For example, if the entry is
johnd:eX8HinAk:201:50:Jokn Doe, 321:/usr/johnd: /bin/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 of finger which

may have modified the terminal's corresponding device fle
[dev /tty??.
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Name

fsck - Checks and repairs file systems.

Syntax

[etc/fsck [ options | | file-system | ...

Description

Feek audits and interactively repairs inconsistent conditions for
XENIX file systems, whether XENIX version 2.3 or 3.0. If the file
system is consistent then the number of files, number of blocks
used, and number of blocks free are reported. If the file system is
inconsistent the operator i3 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’’. If the operator does not have write permis-
sion fock defaults to the action of the — n option.

The following flags are interpreted by fack:
-y Assumes a yes response to all questions asked by fack.

- n Assumes a no response to all questions asked by fsck; do not
open the file system for writing.

- sb:e
Ignores the actual free list and (unconditionally) reconstructs
a new one by rewriting the super-block of the file system. The
file system must be unmounted while this is done.

The - sb:zc option allows for creating an optimal free-list
organization. The following forms are supported:

-3
- sBlocks-per-cylinder:Blocks-to-skip (for anything else)

If b:c is not given, then the values used when the file system
was created are used. If these values were not specified, then
a reasonable default value is used.

- § Conditionally reconstructs the free list. This option is like
~ sb:c above except that the free 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 feck. This
option is useful for forcing free list reorganization on uncon-
taminated file systems.
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-t

FSCK (C)

If fsck cannot obtain enough memory to 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, if needed.
Without the ~ t flag, feck prompts the operator for the name
of the scratch file. The file chosen should not be on the file
system being checked, and if it is not a special file or did not
already exist, it is removed when fsck completes.

Recovers the root file system. The required filesystern argu-
ment must refer to the root file system, and preferably to the
block device (normally /dev/root .) This switch implies - y
and overrides — n . If any modifications to the file system are
required, the system will be automatically shutdown to insure
the integrity of the file system.

Causes any supported file system to be converted to the type
of the current file system. The user is asked to verify the
request for each flle system that requires conversion unless
the — y option is specified. It is recommended that every file
system be checked with this option, whide unmounted if it is to
be used with the current version of XENIX. To update the
active root file system, it should be checked with:

fsck - ¢ - rr /dev/root

If no file systems are specified, fack reads a list of default file systems
from the file /etc/checklist

Inconsistencies checked 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 of the
file system

Incorrect link counts

Size checks:

Incorrect number of blocks
Directory size not 18-byte aligned

Bad inode format

Blocks not accounted for anywhere

Directory checks:
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File pointing to unallocated inode
Inode number out of range

Super-block checks:
More than 65536 inodes
More blocks for inodes than there are in the file system

Bad free block list format

Total free block or free inode count incorrect

Orphaned files and directories {allocated but unreferenced) are, with
the operator’s concurrence, reconnected by placing them in the
lost+found directory. The name assigned is the inode number. The
only restriction is that the directory lost+4found must pfeexist in the
root of the file system being checked and must have empty slots in
which entries can be made. This is accomplished by making
lost4found, copying a number of files to the directory, and then
removing them (before fack is executed).

Files

[etc/checklist ~ Contains default list of file systems to check

See Also

checklist(F), filesystem(F)

Diagnostics

The diagnostics produced by fsck are intended to be self-explanatory.

Notes

Feck 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 of the file system will take place.. If any such
attempt is made, a warning is printed and no further processing of
the file system is done for the specified device.

Although checking a raw device is almost always faster, there is no

way to tell if 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 a3 XENIX 2.3 file system to be properly supported under XENIX
3.0, it is necessary that feck be run on each 2.3 file system to be
mounted under the XENIX 3.0 kernel. For the root file system,
‘‘fsck - rr /dev/root’’ should be run and for all other file systems
“fack /dev/??” on the unmounted block device should be used.
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Name

getopt — Parses command options.

Syntax

set — — ‘getopt optstring $°°

Description

Getopt is used to check and break up options in command lines for
parsing by shell procedures. Optstring is 2 string of recognized
option letters (see getopt(S)). If a letter is followed by a colon, the
option is expected to have an argument which may or may not be
separated from it by 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 if used explicitly.
The shell arguments ($1 $2 .. .) are reset so that each option is pre-
ceded by a dash (- ) and 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 for 2 command that can take the options a and b, and .the
option o, which requires an argument:

set - - ‘getopt abo: $°°

if [ 87 l== 0]

then
echo $USAGE
exit 2

fi

for i in $°®

do
case $i in
-a|-b) FLAG==8i; shift;;
- 0) OARG==$2; shift; shift;;
- =) shift; break;;
esac

done

This code will accept any of the following as equivalent:

cmd - aoarg file file

cmd - a - o arg file file
emd - oarg — a file file

emd - a - oarg - - file file
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See Also
sh(C), getopyS)

Diagnastics <
{

Getopt prints an error message on the standard error when it
encounters an option letter not included in optstnng.
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Name

grep, egrep, fgrep — Searches a file for a pattern.

‘Syntax
grep | options | expression [ files ]
egrep | options | [ expression | [ files |

fgrep [ options ] [ strings ] [ files |

Description

Commands of the grep family search the input files (standard input
default) for lines matching a pattern. Normally, each line found is
copied to the standard output. Grep patterns are limited regular
ezpressions in the style of ed(C); it uses a compact nondeterministic
algorithm. Egrep patterns are full regular ezpressions; it uses a fast
deterministic algorithm that sometimes needs exponential space.
Fgrep patterns are fixed strings; it is fast and compact. The following
options are recognized:

— v All lines but those matching are printed.
- x Prints only exact matches of an entire line. (Fgreponly.)
- ¢ Only a count of matching lines is printed.

-1 Only the names of files with matching lines are listed,
separated by newlines.

- n  Each line is preceded by its relative line number in the file.

- b Each line is preceded by the block number on which it was
found. This is sometimes useful in locating disk block
numbers by context.

- s Suppresses error messages produced for nonexistent or
unreadable files.

~Y Tums on matching of letters of either case in the input so that
case is insignificant. Does not work for egrep.

~ e ezpression
Same as a simple ezpression argument, but useful when the
ezpressmon begins with a dash (- ).

- f file

The regular ezpression for grep or egrep, or strings list (for
fgrep) is taken from the file.
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In all cases, the filename is output if there is more than one input
file. Care should be taken when using the characters §, =, [, *, |, (,
), and \ in ezpression, because they are also meaningful to the shell.
It is safest to enclose the entire ezpression argument in single quota-
tion marks.

Fgrep searches for lines that contain one of the stnngs separated by
newlines.

Egrep accepts regular expressions as in ed(C), except for \( and \),
with the addition of the following:

- A regular expression followed by a plus sxgn (4) matches one
or more occurrences of the regular expression.

~ A regular expression followed by a question mark (?) matches 0
or 1 occurrences of the regular expression.

- Two regular expressions separated by a vertical bar () or by a
newline match strings that are matched by either regular expres-

sion.

- A regular expression may be enclosed in parentheses () for
grouping.

The order of precedence of operators is [], then *? +, then con-
catenation, then the backslash (\) and the newline.
See Also

ed(C), 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 tradeoffs.

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 fgrep without using a separate
strings file by using the quoting conventions of the shell to imbed
newlines in the sngle string argument. For example, you might type
the following at the command line:

fgrep Sstringl

string2

string3 “text.file
Similarly, multiple strings can be specified in egrep by doing:

egrep ‘stringlhtring2ptring3 “ text.file

Thus egrep can do almost anything that grep and frep can do.
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Name

grpcheck - Checks group file.

Syntax
pweheck [file]

grpcheck | file]

Description
Grpcheck verifies all entries in the group file. This verification

includes a check of the number of fields, group name, group ID, and
whether all login names appear in the password file. The default

group file is /ete/group.

Files

[ete/group

Jete/passwd

See Also
pwcheck(C), group(M), passwd(M)

Diagnostics

Group entries in /etc/group with no login names are flagged.
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Name

haltsys - Closes out the file systems and halts the CPU.

Syntax

[ete/haltsys

Description

Haltsys does a shutdn() system call (see shutda(S)) to flush out
pending disk I/O, mark the file systems clean, and halt the proces-
sor. Haltsys takes effect immediately, so user processes should be
killed beforehand. SAstdown(C) is recommended for normal system
termination; it warns the users, cleans things up, and calls Asltsys.
Use Aagltsys directly only if some system problem prevents the run-
ning of ehutdown.

Notes

haltsys does not lock hard disk heads.

See Also
shutdn(S}, shutdown(C)
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Name

hd - Displays files in hexadecimal format.

Syntax

hd[ - format [ - s offset] [ - n count] | file ] ...

Description

The Ad command displays the contents of files in hexadecimal, octal,
decimal, and character formats. Control over the specification of
ranges of characters is also available. The default behavior is with
the following flags set: ‘‘~ abx — A'’. This says that addresses (file
offsets) and bytes are printed in hexadecimal and that characters are
also printed. If no file argument is given, the standard input is read.

Options include:

-~ 8 offset  Specify the beginning offset in the file where printing is
to begin. If no ‘file’ argument is given, or il a seek
fails because the input is a pipe, ‘offset’ bytes are read
from the input and discarded. Otherwise, a seek error
will terminate processing of the current file.

The offsct may be given in decimal, hexadecimal (pre-
ceded by ‘Ox’), or octal (preceded by a ‘0°). It is
optionally followed by one of the following multipliers:
w, |, b, or k; for words (2 bytes), long words (4 bytes),
half kilobytes (512 bytes), or kilobytes (1024 bytes).
Note that this is the one case where ‘‘b’’ does not stand
for bytes. Since specifying a hexadecimal offset in
blocks would result an an ambiguous trailing ‘b’, any
offset and multiplier may be separated by an asterisk

(%)-

- n count  Specify the number of bytes to process. The count is in
the same format as offset, above.

Format Flags

Format flags may specify addresses, 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 and
base specifiers may be [reely combined and repeated as desired in
order to specify different bases (hexadecimal, decimal or octal) for
different output formats (addresses, characters, etc.). All format
flags appearing in a single argument are applied as appropriate to all
other flags in that argument.
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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 of output
that begins each new offset in the input.

The character format prints printable characters unchanged, spe-
cial C escapes as defined in the language, and the remaining
values in the specified base.

The aseii format prints all printable characters unchanged, and
all others as a period {.). This format appears to the right of the
first of other specified output formats. A base specifier has no
meaning with the ascii format. If no other output format (other
than addresses) is given, bx is assumed. If no base specifier is
given, oll of xdo are used.

hxdo
Output base specifiers for hexadecimal, decimal and octal. If no

format specifier is given, el of 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
0x00 to Ox1f are printed as *“@’' 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 fiag will override all output format specifiers except
addresses.
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Name

head ~ Prints the first few lines of a stream.

Syntax
head [ - count ] [ file ... |

Description
This filter prints the first count lines of each of the specified files. If
no files are specified, Aead reads from the standard input. If no
count is specified, then 10 lines are printed.

See Also
tail( C)

Credit

+ This utility was developed at the University of California at Berkeley
and is used with permission.
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Name

id - Prints 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 of the invoking process. If
the eflective and real IDs do not match, both are printed.

See Also

logname(C), getuid(S)
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Name

join - Joins two relations.

Syntax

join [ options | filel file2

Description

Join forms, on the standard output, a join of the two relations
specified by the lines of filel and file2. If filel is a dash (- ), the
standard input is used.

Fiel and file2 must be sorted in increasing ASCII collating sequence
on the fields on which they are to be joined, normally the first in
each line.

There is one line in the output for each pair of lines in filel and file2
that have identical join fields. The output line normally consists of
the common field, then the rest of the line from filel, then the rest
of the line from file2.

Fields are normally separated by blank, tab or newline. In this cagse,
multiple separators count as one, and leading separators are dis-
carded.

These options are recognized:

- an In addition to the normal output, produces a line for each
unpairable line in file n, where nis 1 or 2.

-ezs Replaces empty output fields by string s.

-jnm Joins on the mth field of file n. If n is missing, uses the
mth field in each file.

- o list Each output line comprises the fields specifed in list, each
element of which has the form a.m, where n is a file

number and m is a field number.

- te Uses character ¢ as a separator (tab character). Every
appearance of ¢ in a line is significant.
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See Also

awk(C), comm(C), sort{C)

Notes

With default field separation, the collating sequence is that of sort
~ by with - t, the sequence is that of a plain sort.
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Name

kill - Terminates a process.

Syntax

kill [ - signo | processid ...

Description

Kill sends signal 15 (terminate) to the specified processes. This will
normally kill processes that do not catch or ignore the signal. The
process number of each asynchronous process started with & is
reported by the shell (unless more than one process is started in a
pipeline, in which case the number of the last process in the pipeline
is reported). Process numbers can also be found by using ps(C).

For example, if process number 0 is specified, all processes in the
process group are signaled.

The killed process must belong to the current user unless he is the
super-user.

If' a signal number preceded by — is given as the first argument, that
signal is sent instead of the terminate signal (see signal(S)). In par-
ticular “‘kill - 8 ...”" is a sure kill.

See Also
ps(C), sh(C), kill(S), signal(S)
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Name

| - Lists information about contents of directory.

Syntax

1 [ - asdrucifg ] name ...

Description

For each directory argument, ! lists the contents of the directory; for
each file argument, ! repeats its name and other requested informa-
tion. The output is sorted alphabetically by default. When no argu-
ment is given, the current directory 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 format of the ‘‘Is = "' command, which is identical to
the | command. This format and all provided switches are described
in ls(C}), to which should you should refer for a complete discussion
of the capabilities of I.

Files
Jete/passwd  Contains user IDs

Jete/group Contains group IDs

Notes
Newline and tab are considered printing characters in filenames.

The output device is assumed to be 80 columns wide.
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Name

Ic - Lists directory contents in columns.

Syntax

le [ — 1ACFRabedfgilmnqgrstux | name ...

Description

Le lists the contents of files and directories, in columns. If
name is a directory name, lc lists the contents of the directory;
if name is a filename, lc repeats the filename 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
Forces columnar output, even if redirected to a file.

~-F
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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Lists all entries; usually ‘“.”” and ‘‘..”” are suppressed.

-b
Forces printing of nongraphic characters in the \ddd nota-
tion, in octal.

— ¢ Sorts by time of file creation.

-d
If the argument is a directory, lists only its name, not its
contents (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
-1, -t -8, and — r, and turns on — a; the order is the
order in which entries appear in the directory.

-8
The same as — 1, except that the owner is not printed.

— i Prints inode number in first column of the report for each
file listed.

— 1 Lists in long format, giving 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 — 1, except that the group is not printed.

- m
Forces stream output format.

-n
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.

- q

Forces printing of nongraphic characters in filenames as
the character “‘77’.
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— r Reverses the order of sort to get reverse alphabetic or old-
est first as appropriate.

— 8 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 are alternate invocations of the lc command:

If Produces the same output as lec -F.

Ir Produces the same output as le -R.

Ix Produces the same output as le -x.

The mode printed under the — | 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

¢ 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 are 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 to
mean permission to search the directory for a specified file.
The permissions are indicated as follows:

r If the file is readable (
w If the file is writable

x If the file is executable

— If the indicated permission is 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.

(39S 2]

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 directory are listed, a total
count of blocks, including indirect blocks, is printed. @

Files

/etc/passwd To get user IDs for “‘lc - 1

/etc/group To get group IDs for “‘lc — g’

Credit

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 to 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 to a newline) from the standard input and
writes it on the standard output. It returns an exit code of 1 on

end-of-file and always prints at least a newline. It is often used
within shell files to read from the user’s terminal.

See Also
gets(CP), sh(C)

Page 1






LOGNAME (C) LOGNAME (C)

Name

logname - Gets login na:ne.

Syntax
logname
Description

Logname returns the contents of the environment variable $LOG-
NAME, which is set when a user logs into the system.

See Also

env(C), login(M), logname(S), environ(M)
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Name

look - Finds lines in a sorted list.

Syntax

look | - df | string | file ]

Description

Look consults a sorted file and prints all lines that begin with string.
It uses binary search.

The options d and f affect comparisons as in sort(C):

- d Dictionary order: only letters, digits, tabs and blanks participate
in comparisons.

- f Fold. Uppercase letters compare equal to lowercase.
It no file is specified, jusrfdicthoords is assumed with collating
sequence — df.
Files
Jusr/dict/words

See Also

sor{ C), grep{C)
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Name

In - Makes alink to a file.

Syntax

In filel file2
In filel ... 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 of the name by which the file is known.

In the first case, In creates a link to the existing file, filel. The file2
argument is a new name referring to the same file contents as filel.

In the second case, directoryis the location of a directory into which
one or more links are created with corresponding file names.

You cannot link to a directory or link across file systems.

Notes

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
maid(C).

—n Does not report the completion of printing by
mad(C). This is the default option.

The file /ete/default/lpd 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/*
/ete/default/Ipd

/ete/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 — ¢ option to force Ipr to make its own copy of

the file.
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Name

Is - Gives information about contents of directories.

Syntax

Is [ — logtasdrucif | names

Description

For each directory named, s lists the contents of that direc-
tory; for each file named, [s repeats its 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 arguments are given, the arguments are
first sorted appropriately, but file arguments are processed
before directories and their contents. There are several
options:

— I Lists in long format, giving mode, number of links,
owner, group, size in bytes, and time of last modification
for each file (see below). If the file is a special file, the
size field will contain the major and minor device
numbers, rather than a size.

-0
The same as — 1, except that the group is not printed.

-8
The same as — 1, except that the owner is not printed.

— t Sorts by time of last modification (latest first) instead of
by name.

-a
Lists 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, lists only its name; often used
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with — | 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 — 1
option).

¢ Uses time of last modification of the inode (mode, etc.)
instead of last modification of the file for sorting (- t)
and/or printing (— 1).

— 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
-1 —t -8, and - r, and turns on — a; the order is the
order in which entries appear in the directory.

The mode printed under the — 1 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

¢ 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 chmod(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
/ete/passwd Gets user IDs forls —~ ] and Is — o
/etc/group Gets group IDs forIs - land Is - g
See Also

chmod(C), find(C), }{C), l¢(C)

Notes

Newline and tab are considered printing characters in
filenames.

All switches must be given as one argument. Thus “‘Is — Isg”’
is legal, but “Is- 1 - s - g’’ is not.
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Name

mail - Sends, reads or disposes of mail.

Syntax
mail [[— u user] (- f mailbox]] [~ €] [~ 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 uger 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 mad to read the system mailbox belonging to the
specified user.

~ f madbozx
Tells masl to read the specified madboz 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 altera-
tion of the mailbox being read. Useful when accessing
system-wide mailboxes.

— i Tells mad 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.

— 8 subject
Specifies subject as the text of the Subject: field for the
message being sent.
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Sending madl

To send a message to one or more other people, invoke mad
with arguments which are the names of people to send to.
You are then expected to type in your message, followed by a
CNTRL-D at the beginning of a line.

Reading Mad

To read mail, invoke mad with no arguments. This will check
your mail out of the system-wide directory so that you can
read and dispose of the messages sent to 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 Mad

After examining a message you can delete (d) the message or
reply (r) to it. Deletion causes the maed program to forget
about the message. This is not irreversible, the message can
be undeleted (u) by giving its number, or the mad 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 to 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 ‘“‘top *’ to print the
first few lines of all messages.
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Replying to or Originating Mad

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, mad treats lines
beginning with a tilde (7) 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 Mad Session

You can end a mad session with the quit (q) command. Mes-
sages that have been examined go to your mboz file unless
they have been deleted, in which case they are discarded.
Unexamined messages go back to the post office. The — f
option causes mad to read in the contents of your mboz (or
the specified file) for processing; when you quit mad writes
undeleted messages back to this file. The — i option causes
madd to ignore interrupts.

Using Aliases and Distribution Lists

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 barry bobo 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
mad. 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.

Mad has a number of options which can be set in the .madre
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, mad types ‘‘No applicable mes-
sages’’ and aborts the command.

- 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.

RETURN  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.

alias (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

cd

delete

echo path

edit

exit

file

forward

Forward

headers

MAIL (©)

Prints system-wide list of aliases for users. At
least one user must be specified.

(¢) 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, mad 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.

(x) Effects an immediate return to the shell
without modifying the user’s system mailbox, his
mboz file, or his edit file in - £ .

(i) Prints the name of the file mail is reading. If
it is a mailbox the name of the owner is
returned.

(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 is
an 18 message group. If a ‘“4+’’ argument is
given, then the next 18 message group is
printed, and if a ‘-~ ’’ argument is given, the
previous 18 message group is printed. Both
“+7” and “-” may take a number to view a
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hold

list

Ipr

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 mboz. Use only when the
switch automboz is set. Does not override the
delete command.

Prints list of mail commands.

(1) 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.

(@) 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’’ are 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 — f
flag, then the mailbox file is rewritten. The user
returns to the shell, unless the rewrite of the
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reply

Reply

save

set

shell

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.

string »tring mesg-list

undelete

Searches for string in mesg-list. If 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 .

(¥) 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 Mad 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’’ is
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.

“Tstring

Inserts the string of text in the message prefaced
by a single tilde (7). If you have changed the
escape character, then you should double that
character instead.

Prints out help for compose escapes.
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“Temd

" lemd

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.

"_ mad-command

Executes a mail command, then returns to com-
pose mode.

“: mad-command

“alias

Executes a mail command, then returns to com-
pose mode.

Prints list of private aliases

“alias aliasname

“Alias

“Alias users

“b name ...

"¢ name ...

Prints names included in private aligsname.

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.

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). At least one user must be
specified.

Adds the given names to the list of blind carbon
copy recipients.

Adds the given names to the list of carbon copy
recipients.

Page 9



MAIL (C)

“ec name ...

d

“m mesg-list

™M mesg-list

“r flename

MAIL (C)

Same as "¢ above.

Reads the file dead.letter from your home direc-
tory into the message.

Invokes the text editor on the message collected
so far. After the editing session is finished, you
may continue appending text to 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.

Reads the named messages into the message
buffer, shifted right one tab. If no messages are
specified, reads the current message.

Reads the named messages into the message
buffer, with no indentation. If no messages are
specified, reads the current message.

Prints out the messages collected so far, prefaced
by the message header fields.

Prints the real names or descriptions (in
parentheses) after each recipient in a header
field.

Aborts the message being sent, copying the mes-
sage to dead.letter in your home directory if save
is set.

Reads the named file into the message buffer.

“Return name

“s string

"t name ...

Adds the given names to the Return-receipt-to
field.

Causes the named string to become the current
subject field.

Adds the given names to the direct recipient list.
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“w filename

MAIL (C)

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.

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:

askce

asksubject

autombox

autoprint

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 mad 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 in chrono-
logical order.

Permits use of dot (.) as the end of file char-
acter when composing messages.

Causes the underbar prompt to return before
mad is finished being sent. This frees the
user to continue while mad performs mailing
functions in background. 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.
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ignore

mchron

metoco

nosave

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.
execmsil is set by default. Unset execmail
and set metoo in the user’s .mailre 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 ( bin/ed) is used.

Pathname of the shell to use in the ! com-
mand and the ! escape. A default shell
(/bén/sh) is used if this option is not defined.

Pathname of the text editor (At pi) 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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MAIL (C)

tilde () to denote escapes.

page=n Specifies the number of lines (n) to be
printed in a ‘‘page’’ of text when displaying
messages.

record If defined, gives the pathname of the file
used to record all outgoing mail. If not
defined, then outgoing mail is not saved.

toplines 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.

Files
/usr/spool/mail /* System mailboxes
/usr/name/dead.letter File where undeliverable mail is
deposited

/ust/name/mbox Your old mail

/usr/name/.mailre 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

Jusr/lib/mailhelp.set Help file

/usr/lib/mail /mailre System initialization file (defaults)
/usr/bin/mail 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[n][y]

Description
Mesg with argument n forbids messages via wnte(C) by revoking
nonuser write permission on the user's terminal. Mesg with argu-
ment y reinstates permission. All by itself, mesg reports the current
state without changing it.

Files

Jdev ftty®

See Also

write(C)

Diagnostics

Exit status is 0 if messages are receivable, 1 if not, 2 on error.
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Name

mkdir - Makes a directory.

Syntax

mkdir dirname ...

Description
Mkdir creates directories. The standard entries ‘‘dot” (.), for the
directory itself, and ‘‘dot dot” (..), for its parent, are made automat-
ically.
Mk dir requires write permission in the parent directory. The permis-

sions assigned to the new directory are modified by the current file
creation mask set by umask (C).

See Also

rmdir(C), umask{C)
Diagnostics

Mkdir returns exit code 0 if all directories were successfully made;
otherwise, it prints a diagnostic and returns nonsero.
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Name

mkfs - Constructs a file system.

Syntax

Jetc/mkfs [ - y] | - n] special proto [ m n |

Description

Mkfs constructs a file system by writing on the special file special
according to the directions found in the prototype fille proto. The pro-
totype file contains tokens separated by spaces or newlines. The first
token is the name of a file to be copied onto block zero as the
bootstrap program. The second token is a number specifying the
size of the created fille system. Typically it will be the number of
blocks on the device, perhaps diminished by space for swapping.
The next token is the number of inodes in the i-list. The next set of
tokens comprise the specification for the root file. File specifications
consist of tokens giving the mode, the user IDs, the group IDs and
the initial contents of the file. The syntax of the contents field
depends on the mode.

The mode token for a file is a 8-character string. The first character
specifies the type of the file. (The characters — bed specify regular,
block special, character special and directory files respectively.) The
second character of 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 of the mode is a 3-digit octal number giving the owner, group,
and other read, write, execute permissions, see cAmod(C).

Two decimal number tokens come after the mode; they specily the
user and group IDs of the owner of the file.

If the file is a regular file, the next token is a pathname whence the
contents and size are copied.

If the file is a block or character special file, two decimal number
tokens follow which give the major and minor device numbers.

If the file is a directory, mkfs creates the entries ‘‘dot’’ (.) and ‘‘dot
dot’’ (..) and then reads a list of names and (recursively) file
specifications for the entries in the directory. The scan is terminated
by a dollar sign ($).

If the prototype file cannot be opened and its name consists of a
string of digits, mkfs builds a file system with a single empty direc-
tory on it. The size of the file system is the value of proto inter-
preted as a decimal number. The number of inodes is calculated as
a function of the file system size. The boot program is left uninitial-
ized.
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Mkfs can also be used to create a file system image in a regular file,
rather than on a special device file, by giving the pathname of the
target file, instead of special.

If the target file is not a regular file, then mkfs checks for an existing
file system on that 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 mkfs to terminate
without question if the target contains an existing file system. The
check used is to read block one from the target device (block one is
the super block) and see whether the bytes are all the same. If they
are not, this is taken to be meaningful data, and confirmation is
requested.

A sample prototype specification follows:

/stand/ diskboot
4872 110
d- - 77731
usr d- - 77731
sh - - - 75531 /bin/sh
ken d--755861
$
b0 b--6443100
c0 c--6443100
$

See Also
filesystem(F) dir(F)

Notes

There is no way to specify links.
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Name

mknod ~ Builds special files.

Syntax
/etc/mknod name [ ¢] [ b] major minor
/ete/mknod name p
/ete/mknod name s
[etc/mknod name m

Description

Mknod makes a directory entry and corresponding inode for a special
file. The first argument is the name of the entry. In the first case,
the second argument is b if the special file is block-type (disks, tape)
or ¢ if it is character-type (other devices). The last two arguments
are numbers specifying the major device type and the minor 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 alogin ID to the system.

Syntax
[etc/mkuser

Description

Mkuser is used to add more user login IDs to the system. It is the
preferred method for adding new users to the system, since it han-
dles all directory creation and password file update. To add a new
user to the system, mkuser requires four pieces of 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 if required, although in most cases a default group is suitable.
The program prompts for these four items and validates the given
data. 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 follow standard XENIX conventions, see passwd(C).
The password file comment field can be up to 20 characters of infor-
mation.

Mkuser takes some of its parameters from a default file,
Jetc[defaultfmkuser. Currently the two settable options are the path-
name for the login shell and the root path of home directories. An
example default file is:

homem= /usr
shella=/bin /sh

This file can be edited (by the super-user) to change these defaults.
There are three other files in the directory jsrfidb which may also be
altered to suit local options. They are mkuser.help which is the intro-
ductory explanation given by mkuser on startup, mkuser.mad which is
the initial mail message sent to new users, and mkuser.prof, the stan-
dard .profile file given to new users.

Mkuser allocates user 1Ds starting at 200, or the largest number used
in the password file. The default group ID for new users is 50. The
minimum group ID allowed for user accounts is 50. The program
prompts the operator for an optional group specification. This is a
group name.

Mkuser can only be executed by the super-user.
The minimum length of a legal password, and the minimum and

maximum number of weeks used in password aging are specified in
/etc/default/passwd by the variables PASSLENGTH, MINWEEKS and
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MAXWEEKS. For example, these variables might be set as follows:

PASSLENGTH =56
MINWEEKS=2
MAXWEEKS==6
(
Files
[ete/passwd

[usr/spool/mail/username
[etc/default/mkuser
Just flib/mkuser.help
[useflib/mkuser.prof
[usr/lib/mkuser.mail

See Also
rmuser( C), passwd(C}, pwadmin(C)

Page 2



MORE (C) MORE (C)

Name

more - Views a file one screen full at a time.

Syntax

more | — cdflsur | [ - n] [ +linenumber| [ + /pettern | [ name ... ]

Description

This filter allows examination of a continuous text one screen full at
a time. It normally pauses 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. If the user hits the SPACE bar,
another screen full is displayed. Other possibilities are described
below.

The command line options are:

- n An integer which is the size (in lines) of the window which more

will use instead of the default.

More draws each page by beginning at the top of the screen and
erasing each line just before it draws on it. This avoids scrolling
the screen, making it easier to read while more is writing. This
option is ignored if the terminal does not have the ability to
clear to the end of a line.

~ d More prompts with the message ‘‘Hit space to continue, Rubout

to abort” at the end of each 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.

This option causes more to count logical, rather than screen
lines. That is, long lines are not folded. This option is recom-
mended if aroff output is being piped through ul, 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 part of
an escape sequence. Thus more may think that lines are longer
than they actually are and fold lines erroneously.

Does not treat CNTRL-L (form feed) specially. If this option is
not given, more pauses 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.

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 as that produced by
aroff in a manner appropriate to the particular terminal: if the
terminal can perform underlining or has 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 - roption causes these to be displayed
as "C where ‘‘C’’ stands for any such character.

-w
Normally, more exits when it comes to the end of its input. With
- w however, more prompts and waits for any key to be struck
before exiting.

+ linenumber
Starts up at linenumber.

+/pattern
Starts up two lines before the line containing the regular expres-

sion pattern.

More looks in the file ftcpermcap to determine terminal characteris-
tics, and to determine the default window size. On a terminal capa-
ble of displaying 24 lines, the default window size is 22 lines.

More looks in the environment variable MORE to preset any flags
desired. For example, if you prefer to view files using the — ¢ mode
of operation, the shell command “MORE==- ¢’ in the .proflle file
causes all invocations of more to use this mode.

If more is reading from 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 far.

Other sequences which may be typed when more pauses, and their
effects, are as follows (¢ is an optional integer argument, defaulting
to 1):
t <space >
Displays + more lines, (or another screen full if no argument is
given).
CNTRL-D
Displays 11 more lines (a ‘‘seroll’’). If iis given, then the scroll
size is set to 1.

d Same as CNTRL-D.

iz Same as typing a space except that s, if present, becomes the
new window size.
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ts Skips ¢ lines and prints a screen full of lines.

¢f  Skips i screen fulls and prints a screen full of lines.

qorQ
Exits from more.

== Displays the current line number.

v Starts up the screen editor of at the current line. (Note that o
may not be available with your system.)

hor?

Help command; Gives a description of all the more commands.

i/expr

Searches for the sth occurrence of the regular expression ezpr.
If there are less than s occurrences of ezpr, and the input is a
file (rather than a pipe), then the position in the file remains
unchanged. Otherwise, a screen full is displayed, starting two
lines before the place where the expression was found. The
user’s erase and kill characters may be used to edit the regular
expression. Erasing back past the first column cancels the
search command.

in Searches for the sth occurrence of the last regular expression
entered.

'  (Single quotation mark) Goes to the point from which the last
search started. If no search hzs been performed in the current
file, this command goes back to the beginning of the file.

leommand
Invokes a shell with command. The characters % and ! in ‘“‘com-
mand” are replaced with the current filename and the previous
shell command respectively. If there is no current filename, %
is not expanded. The sequences ‘‘\%" and ‘‘\!"’ are replaced by
“98' and *‘!"’ respectively.

©:n Skips to the ith next file given in the command line (skips to
last file if n doesn’t make sense}.

i:p Skips to the ith previous file given in the command line. If this
command is given in the middle of printing out a file, more goes
back to the beginning of the file. If + doesn't make sense, more
skips back to the first file. If more is not reading from a file, the
bell rings and nothing else happens.

:f  Displays the current filename and line number.

:q or:Q

Exits from more (same as q or Q).
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Repeats the previous command.

The commands take effect immediately, i.e., it i3 not necessary to
type a carriage return. Up to the time when the command character
itself is given, the user may hit the line kill character to cancel the
numerical argument being formed. In addition, the user may hit the
erase character to redisplay the ‘*--More--(22%) '’ message.

The terminal is set to noecho 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.

If the standard output is not a teletype, more acts just like cat, except
that a header is printed before each file (if there is more than one).

A sample usage of more in previewing nroff output would be

nroff - ms + 2 doc.n |more -s

Files
[etc/termeap Terminal data base

Jusr/lib/more.help Help file

See Also

esh(CP), sh(C), environ(M)

Credit
This utility was developed at the University of California at Berkeley
and is used with permission.

Notes
The v and Aelp options may 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. If

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 2 file structure.

yntax
letc/mount [ | —r | special—device directory |
letc/ummount special—device

Deseription
Moumt anmounces to the system that a removable file structure is
present on special—device. The file structure is moumed on direc—
tory. The directory must already exist; it becomes the pame of the
roct of the pewly mounted file structure.

The mouns and wmount commands maintain a table of mounted
devices. If invoked with mo argumems, for each special device
mouns prints the pame of the device, the directory pame of the
mounted file structure, whether the file structure is readonly, and
the date it was mounted.

The optional last argument indicates that the file is to be mounted
read—only. Physically write—protected must be mouned in this
way or &tors occur when access times are updated, whethes or not
amy explicit write is attempted.

Umouns removes the removable file structure previously mounted
on device special—device.

Files

letc/mnitab Mount table
See Also

umount(C), mount(S), muitab(F)
Disgnostics

Mourg issues a warning if the file structure to be mounted is
currently mounted under another name.

Busy file structures cannot be dismounted with wmoum. A file
structure is busy if it contains an open file or some uses’s working
directory.

Notes
Some degree of validation is done on the file structure, however it
is geperally unwise to mount corrupt file structures.

Be wamed that when in single—user mode, the commands that
look in /ete/mmttab for default arguments (for example df, ncheck,
quot, mount, and wnourt) give either incorrect results (due to a
corrupt /etc/mnttab from a non—shutdown stoppage) or no results
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(due to an empty mnttab from a shutdown stoppage). When
multi—user this is not a problem; /erc/rc initializes /etc/mnttab to
contain only /dev/root and subsequent mounts update it appropri~—
ately. The mount(C) and wmnount(C) commands use a lock file to
guarantee cxclusive access to /etc/mnttab, the commands which
just read it (thosc mentioned above) do not, so it is possible to they
may hit a window during which it is corrupt. This is not a problem
in practice since mount and umount are not frequent operations.
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Name

mv - Moves or renames files and directories.

Syntax
mv filel file2

mv file ... directory

Description
Mv moves (changes the name of) filel to file2.
If file2 already exists, it is removed before filel is moved. If file?
has a mode which forbids writing, mo prints the mode (see
cAmod(S)) and reads the standard input to obtain a line; if the line
begins with y, the move takes place; if not, me exits.

In the second form, one or more files are moved to the directory with
their original filenames.

Mo refuses to move a file onto itself.

See Also
¢p( C), chmod(S), copy(C)

Notes

If filel and file? lie on different file systems, me must copy the file
and delete the original. In this case the owner name becomes that of
the copying process and any linking relationship with other files is
lost.
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Name

ncheck - Generates names from inode numbers.

Syntax

ncheck [ - i numbers| [-a] |- s] [ file-system ]

Description

Ncheck with no argument generates a pathname vs. inode number
list of all files on the set of file systems specified in /etc/mnttab.
The two characters *‘/.”" are appended to the names of directory
files. The -~ i option reduces the report to 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 to special files and files with set-user-ID mode; it is
intended to discover concealed violations of security policy. A single
filesystem may be specified rather than the default list of mounted file

systems.

Files
[etc/mnttab

See Also
fsck(C), sort{C)
Diagnostics
When the file system structure is improper, ?? denotes the ‘‘parent”

of a parentless file and a pathname beginning with ... denotes a loop.

Notes

See Notes under mount(C).
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Name

netutil - Administers the XENIX network.

Syntax

netutil [ - option ]

Description

The netuts] command allows the user to create and maintain a net
work of XENIX machines. A Micnet network is a link through serial
lines of two or more XENIX systems. It is used to send mail between
systems with the mad(C) command, transfer files between systems
with the rep(C) command, and execute commands from a remote
system with the remote(C) 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 option argument may be any one of install, save,
restore, start, stop, or the numbers 1 through 5 respectively.

The install option interactively creates the data files needed to run
the network. The save option saves these files on floppy disks, allow-
ing them to be distributed to the other systems in the network. The
restore option copies the data files from floppy disk back to a system.
The start option starts the network. The stop option stops the net-
work. An opfien may also be any decimal digit in the range 1 to 5.
If invoked without an option, the command displays a menu from
which to choose one. Once an option is selected, it prompts for addi-
tional information 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 each machine in the net-
work, the serial lines to be used to connect the machines, the speed
of transmission for each line, and the names of the users on each
machine. Once created, the files must be distributed to each com-
puter in the network with the save and restore options. The network
is started by using the start option on each machine in the network.
Once started, mail and remote commands can be passed along the
network. A record of the transmissons between computers in a net
work can be kept in the network log files. Installation of the net-
work is described in the XENIX Operations Guide.

Files
/bin/netutil
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See Also

aliases(M), aliashash(M), mail(C), micnet{M), remote(C), rep(C),
systemid(M), top(M) XENIX Operations Guide
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Name

newgrp - Logs user in to a new group.

Syntax

newgrp [ group |

Description
Newgrp changes the group identification of its caller. The same per-
son remains logged in, and the current directory is unchanged, but
calculations of access permissions to files are performed with respect
to the new group ID.
Newgrp without an argument cha.nges the group identification to the
group in the password file; in effect it changes the group
identification back to the caller’s original group.
A password is demanded il the group has a password and the user
himself does not, or if the group has a password and the user is not
listed in /etc/group as being a member of that group.
When most users log in, they are members of the group named
other.

Files

[ete/group
[ete /passwd

See Also

login(M), group(M)

Notes
There is no convenient way to enter a password into /etc/group.
Use of group passwords is not encouraged, because, by their very
nature, they encourage poor security practices. Shell variables are

not preserved when invoking this command unless they are explicitly
exported.
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Name

news — Print news items.

Syntax

news [—a|[-n][-8] [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 $SHOME); 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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Files

/usr/news/*
$HOME/.news_time

See Also

profile(M), environ(M).

NEWS (C)
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Name

nice - Runs a command at a different priority.

Syntax

nice [ - increment | command | arguments |

Description

Nice executes command with a lower CPU scheduling priority. Priori-
ties range from 0 to 39, where 0 is the highest priority and 39 is the
lowest. Be default commands have a priority of 20. If an - inere-
ment argument is given where ircrement is in the range 1-19, imere-
ment is added to the default priority of 20 to produce 2 numerically
higher priority, meaning 2 lower scheduling priority. If no trcrement
is given, an increment of 10 to produce a priority of 30 is assumed.

The super-user may run commands with priority Aigher than normal
by using a double negative increment. For example, an argument of

-=10 would decrement the default to produce a priority of 10, which
is a higher scheduling priority than the default of 20.

See Also

nohup(C), nice(S)

Diagnostics

Nice returns the exit status of the subject command.

Notes

An tncrement larger than 19 is equivalent to 19.
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Name

nl - Adds line numbers to a file.

Syntax

nl [- htype] [- bcype] [~ feype] [— vst.art.#] [~ iiner] [~ p] {~ Inum]
[~ ssep] [~ wwidth] [~ nformat] fi

Description

Nl reads lines from the named fille, or the standard input if no file is
named, and reproduces the lines on the standard output. Lines are
numbered on the left in accordance with the command options in
effect.

Ml views the text it reads in terms of logical pages. Line numbering
is reset at the start of each logical page. A logical page consists of a
header, a body, and a footer section. Empty sections are valid.
Different line numbering options are independently available for
header, body, and footer (e.g. no numbering of header and footer
lines while numbering blank lines only in the body).

The start of logical page sections is signaled by input lines containing
nothing but the following character(s):

Page Section Line Contents

Header '\
Body \'\:
Footer \:

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  Specifies which logical page body lines are to be num-
bered. Recognized types and their meaning are: a,
number all lines; t, number lines with printable text only;
n, no line numbering; petning, number only lines that
contain the regular expression specified in stmng. Default
type for logical page body is ¢ (text lines numbered).

— htype  Same as - biype except for header. Default type for logi-
cal page header is n (no lines numbered).
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ftype

-P

vatart

— isncr

—~ sgep

wwidth

- nformat

- laum

See Also

pr(C)

NL (C)

Same as - btype except for footer. Default for logical
page footer is n (no lines numbered).

Does not restart numbering at logical page delimiters.

Start# is the initial value used to number logical page
lines. Defaultis 1.

Incr is the increment value used to number logical page
lines. Defaultis 1.

Sep is the character(s) used in separating the line aumber
and the corresponding text line. Default sep is a tab.

Width is the number of characters to be used for the line
number. Default width is 8.

Format is the line numbering format. Recognized values
are: In, left justified, leading zeroes supressed; m, right
justified, leading zeroes supressed; rz, right justified, lead-
ing zeroes kept. Default format is rn (right justified).

Num is the number of blank lines to be considered as
one. For example, — 12 results in only the second adja-
cent blank being numbered (if the appropriate — ha
~ ba, and/or — fa option is set). Defaultis 1.
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Name

nohup - Runs a command immune to hangups and quits.

Syntax

nohup command | arguments |

Description
Nohup executes command with hangups and quits ignored. If output
is not redirected by the user, it will be sent to nohup.ocut. If
nohup.out is not writable in the current directory, output is
redirected to $HOME /nohup.out.

See Also

nice(C), signal(S)
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Name

od - Displays files in octal format.

Syntax
od [~ bedox] [ file | { | + Joffset{ . ][ b] ]

Description

Od displays file in one or more formats as selected by the first argu-

ment. If the first argument is missing, — o is default. The meanings

of the format options are:

- b Interprets bytes in octal.

~ c Interprets bytes in ASCI. Certain nongraphic characters
appear as C escapes: null=\0, backspace==\b, form feed=\{f,
newline==\n, return=m\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. If 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. If . is
appended, the offset is interpreted in decimal. If b is appended, the
offset is interpreted in blocks. If the file argument is omitted, the
offset argument must be preceded by +.

The display continues until end-of-file.

See Also
hd(C), adb{ CP)
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Name

pack, pcat, unpack - Compresses and expands files.

Syntax
pack [ - | name ...
pcat name ...

unpack name ...

Description

Pack attempts to store the specified files in a compressed form.
Wherever possible (and useful), each input file name is replaced by a
packed file name.z with the same access modes, access and modified
dates, and owner as those of name. If pack is successful, name will
be removed. Packed files can be restored to their original form
using unpack or pcat.

Pack uses Huffman (minimum redundancy) codes on a byte-by-byte
basis. If the - argument is used, an internal flag is set that causes
the number of times each byte is used, its relative frequency, and
the code for the byte to be printed on the standard output. Addi-
tional occurrences of ~ in place of name will cause the internal flag
to be set and reset.

The amount of compression obtained depends on the size of the
input file and the character frequency distribution. Because a 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
printer plots or pictures.

Typically, text files are reduced to 80-75% of their original size.
Load modules, which use a larger character set and have a more uni-
form distribution of characters, show little compression, the packed
versions being about 90% of the original size.

Pack returns a value that is the number of files that it failed to
compress.

No packing will occur if:
~  The file appears to be already packed
-~  The filename has more than 12 characters

- The file has links

Page 1



PACK (C) PACK (C)

-~ The file is a directory
- The file cannot be opened
-~ No disk storage blocks will be saved by packing
- A file called name.z already exists
~ The .z file cannot be created
- An I/O error occurred during processing
The last segment of the filename must contain no more than 12
characters to allow space for the appended .z extension. Directories
cannot be compressed.
Peat does for packed files what cat(C) does for ordinary files. The
specified files are unpacked and written to the standard output. Thus
to view a packed file named name.z use:

pcat name.z
or just:

pcat name

To make an unpacked copy, say nnn, of a packed file named name.z
(without destroying name.z) use the command:

pcat name >nnn

Peat returns the number of files it was unable to unpack. Failure
may occur if:

-  The filename (exclusive of the .z) has more than 12 characters
-  The file cannot be opened
-  The file does not appear to be the output of pack

Unpack expands files created by pack. For each file name specified
in the command, a search is made for a file called neame.z (or just
name, il name ends in .z). If this file appears to be a packed file, it
is replaced by its expanded version. The new file has the .z suffix
stripped from its name, and has the same access modes, access and
modification dates, and owner as those of the packed file.

Unpack returns a value that is the number of files it was unable to
unpack. Failure may occur for the same reasons that it may in peat,
as well as in a file where the ‘‘unpacked’’ name already exists, or if
the unpacked file cannot be created.
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Name

passwd - Changes login password.

Syntax

passwd name

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 PASSLENGTH 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 minimum
and maximum number of weeks used in password aging are
specified in  /etc/default/passwd by the  variables
PASSLENGTH, MINWEEKS and MAXWEEKS. If not explicitly
set, the default values for these variables are:

PASSLENGTH=5
MINWEEKS=2
MAXWEEKS=4

MINWEEKS and MAXWEEKS values must be in the range 0 to
63. If PASSLENGTH 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), cryp(S), defaul(M), passwd(M)
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Name

pr - Prints files on the standard output.

Syntax

pr | options ] | files ]

Description

Pr prints the named files on the standard output. If file is - , or if
no files are specified, the standard input is assumed. By default, the
listing is separated into pages, each headed by the page number, date
and time, and the name of the file.

By default, columns are of equal width, separated by at least one
space; lines which do not fit are truncated. If the — s option is used,
lines are not truncated and columns are separated by the separation
character.

If the standard output is associated with a terminal, error messages
are withheld until pr has completed printing.

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 across the page.

- m  Merges and prints all files simultaneously, one per column
(overrides the — k, and — a options).

-d Double-spaces the output.

- eck Expands input tabs to character positions k+ 1, 2%+ 1,
3*k+ 1, etc. If 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 of spaces. If ¢
(any nondigit character) is given, it is treated as the input
tab character (default for ¢ is the tab character).

~ ick In output, replaces whitespace wherever possible by inserting
tabs to character positions k+ 1, 2%k <+ 1, 3%k + 1, etc. If k is
0 or is omitted, default tab settings at every 8th position are
assumed. If ¢ (any nondigit character) is given, it is treated
zs the output tab character (default for ¢ is the tab charac-
ter).
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- nek

- wk

-l
-h

- S¢

Examples

FR(C)

Provides k-digit line numbering (default for k is 5). The
number occupies the first k+ 1 character positions of each
column of normal output or each line of ~ m output. If ¢
(any nondigit character) is given, it is appended to the line
number to separate it from whatever follows (default for ¢ is
a tab).

Sets the width of a line to k character positions (default is 72
for equal-width multicolumn output, no limit otherwise).

Offsets each line by k character positions (default is 0). The
number of character positions per line is the sum of the
width and offset.

Sets the length of a page to k lines (default is 68).

Uses the next argument as the header to be printed instead
of the filename.

Pauses before beginning each page il the output is directed
to a terminal (pr will ring the bell at the terminal and wait
for a carriage return).

Uses form feed character for new pages (default is to use a
sequence of linefeeds). Pauses before beginning the first
page if the standard output is associated with a terminal.

Prints no diagnostic reports on failure to open files.

Prints neither the 5-line identifying header nor the 5-line
trailer normally supplied for each page. Quits printing after
the last line of each file without spacing to the end of the

page.

Separates columns by the single character ¢ instead of by the
appropriate number of spaces (default for ¢ is a tab).

The following prints filel and file2 as a double-spaced, three-column
listing headed by ‘‘file list'’:

pr - 3dh "file list” filel file2

The following writes fllel on file2, expanding tabs to columns 10,
19, 28, 37, ...:

pr - ¢9 - ¢t <filel >file2
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See Also
cat{ C)
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Name

PS(C)

ps — Reports process status.

Syntax

ps | options |

Description

Ps prints certain information about active processes. Without
oplions, information is printed about processes associated with

the current

terminal. Otherwise, the information that is

displayed is controlled by the following options:

- e

-d

-1
— ¢ corefile

— s swapdev

— n namelist

— t thst

Prints information about all processes.

Prints information about all processes, except
process group leaders.

Prints information about all processes, except
process group leaders and processes not associ-
ated with a terminal.

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.
Generates a long listing. See below.

Uses the file corefile in place of /dev/mem.

Uses the file swapdev in place of /dev/swap.
This is useful when examining a corefile.

The argument is taken as the name of an alter-
nate namelist ( /xenix is the default).

Restricts listing to data about the processes asso-
ciated with the terminals given in tist, where tlist

Page 1



PS(C) PS(C)

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 Restricts listing to data about processes whose
process ID numbers are given in plist, where plist
is in the same format as dist.

— u ulist 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 #ist. In
the listing, the numerical user ID is printed
unless the — f option is used, in which case the
login name is printed.

— g glist 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 tist.

The column headings and the meaning of the columns in a ps
listing are given below; the letters f 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 (1) A status word consisting of flags associated
with the process. Each 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.
S (n The state of the process:

0 non-existent;
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UID

PID
PPID

STIME

ADDR

Sz

WCHAN

TIME

(M

(all)
(all)

(all)

PS(C)

sleeping;

waiting;

running;

intermediate;

terminated;

stopped.

The user ID number of the process owner;
the login name is printed under the — f
option.

The process ID of the process; it is possible
to kill a process if you know this datum.

The process ID of the parent process.
Processor utilization for scheduling.

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.

The command name; the full command
name and its arguments are printed under
the - f option.

HN-Dg®

A process that has exited and has a parent, but has not yet
been waited for by the parent, is marked <defunct>.

Under the — f option, ps tries to determine the command
name and 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 — f 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)

Notes

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 | [ — uubase | [ — ¢ corefile |
[ — m namelist ] | file ]

Description

Pstat interprets the contents of certain system tables. Pstat
searches for these tables in /dev/mem and /dev/kmem. With
the file given, the tables are sought in the specified file rather
than /dev/mem. Similarly, the — ¢ option allows one to
specify a corefde rather than /dev/kmem for the search. The
required namelist is taken from /xenix. Options are:

-a Under - p, describe all process slots rather than just
active ones.

—-1i Print the inode table with these headings:
LOC The core location of this table entry.
FLAGS Miscellaneous state variables encoded thus:

Locked

Update time filesystem(F) must be

corrected

Access time must be corrected

File system is mounted here

Wanted by another process (L flag is

on)

Contains a text file

Changed time must be corrected

CNT  Number of open file table entries for this
inode.

DEV  Major and minor device number of file sys-
tem in which this inode resides.

INO I[-number within the device.

MODE Mode bits, see chmod(S).

NLK  Number of links to this inode.

UiD User ID of owner.

as £2» ar
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SIZ/DEV
Number of bytes in an ordinary file, or
major and minor device of special file.

Prints the text table with these headings:

LOC  The core location of this table entry.
FLAGS Miscellaneous state variables encoded thus:
ptrace(S) in effect

Text not yet written on swap device
Loading in progress

Locked

Wanted (L flag is on)

R g

DADDR
Disk address in swap, measured in multi-
ples of BSIZE bytes.

CADDR
Core address, measured in units of memory
management resolution.

SIZE  Size of text segment, measured in units of
memory management resolution.

IPTR  Core location of corresponding inode.

CNT  Number of processes using this text seg-
ment.

CCNT Number of processes in core using this text
segment.

Prints process table for active processes with these

headings:
LOC The core location of this table entry.
S Run state encoded thus:

0 No process
Waiting for some event
Runnable
Being created
Being terminated
Stopped under trace
F Miscellaneous  state  variables, ORed
together:
01 Loaded
02 The scheduler process
04 Locked
010
Swapped out

SOV

Page 2



PSTAT(C)

PSTAT(C)
020
Traced
040
Used in tracing
0100
Locked in by lock(S).
PRI Scheduling priority, see nice(S).
SIGNAL
Signals received (signals 1-18 coded in bits
0-15),
UID Real user ID.
™ Time resident in seconds; times over 127
coded as 127.
CPU Weighted integral of CPU time, for
scheduler.

NI Nice level, see nice(S).

PGRP Process number of root of process group
(the opener of the controlling terminal).

PID The process ID number.

PPID  The process ID of parent process.

ADDR 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  Size of process image, measured in units of
Imemory 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.

IMODE Corresponds to c_iflag field in termio struc-
ture, see tty(M).

Page 3



PSTAT(C) PSTAT(C)

OMODE
Corresponds to c_oflag field in termio
structure, see tty(M).

CMODE
Corresponds to ¢_cflag field in termio struc- (
ture, see tty(M).

LMODE
Corresponds to c_lflag field in termio struc-
ture, see tty(M).

ADDR Physical device address.

DEL  Number of delimiters (newlines) in canoni-
calized input queue.

COL Calculated column position of terminal.

STATE Miscellaneous state variables encoded thus:
W waiting for open to complete

O open

S  has special (output) start routine

C carrieris on

B busy doing output

A process is awaiting output

X open for exclusive use

H hangup on close @
PGRP Process group for which this is controlling ‘

terminal.

— u ubase
Print. information 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 ( — 1 option) of the pgC) command.

¢ corefile
Use the file corefile in place of /dev/kmem.

— n namelist
Use the file namelist as an alternate namelist in place
of /xenix.

- f Print the open file table with these headings: 4
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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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 lseek(S).

Files
/xenix Namelist

/dev/mem D efault source of tables

See Also
ps(C), stay(S), filesystem(F)
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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.

— £ user

Forces the user to change his password at the next
login.

- C user

Prevents the user from changing his password.

- & user

Enables password aging for the given wuser. 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
/ete/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 minimum
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)
Notes

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 — ¢ option.
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Name

pwcheck - Checks password file.

Syntax
pweheck [ file]

Description
Puwcheck scans the password file and checks for any inconsistencies.
The checks include validation of the number of fields, login name,
user ID, group ID, and whether the login directory and optional pro-
gram name exist. The default password file is /etc/passwd

Files

[ete/passwd

See Also
grpcheck(C), group(M), passwd(M)
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Name

pwd - Prints working directory name.

Syntax
pwd

Description

Pwd prints the pathname of the working (current) directory.

See Also
ed(C)

Diagnostics

" "

‘‘Cannot open ..”’ and ‘‘Read error in ..’ indicate possible file sys-
tem trouble. In such cases, see the Xeniz Operations Guide for infor-
mation on fixing the file system.
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Name

quot - Summarizes file system ownership.

Syntax

quot | option ] ... | flesystem ]

Description

Quot prints the number of blocks in the named filesytem currently
owned by each user. If no fillesystem is named, the file systems given
in [etc/mnttab are examined.

The following options are available:

- n Causes the following pipeline to produce 2 list of all files and
their owners:

ncheck filesystem |sort +0n |quot - n filesystem
~ ¢ 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 498.

— f Prints count of number of files as well as space owned by each

Files

user.
[ete/passwd Gets user names
[ete/mntiab Contains list of mounted file systems

See Also

du(C), I1s(C)

Notes

Holes in files are counted as if they actually occupied space.

See also Notes under mouat(C).
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Name

random - Generates a random number.

Syntax

random |- s] [ scale |

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., scale is 1 by default. If scale is given a value
between 1 and 255, then the range of the random value is from 0 to
scale. If scale 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.
If 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 across XENIX systems.

Syntax

rep | options | [sremachine:]srefile [destmachine:]destfile

Description

Rep copies files between systems in a Micnet network. The com-
mand copies the srmachine:srcfile to destmachine:destfile, where
sremachine: and destmachine: are optional names of systems in the
network, and ercfile and destfile are pathnames of files. If a machine
name is not given, the name of the current system is assumed. If -
is given in place of srcfile, rcp uses the standard input as the source.
Directories named on the destination machine 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 of the command, whether there is
an error or not.
~ u[machine:] user
Any mail goes to the named user on mackine. The default
machine is the machine on which rep is invoked.
Rep is useful for transferring small numbers of files across the net-
work. The network consists of daemons that periodically awaken
and send files from one system to another. The network must be be

installed using netutd (C) before rep can be used. Also, to enable
transfer of files from a remote system, the line

rcp==/usr/bin/rep

must be added to the default file jetc/defaultfmicnet on the systems in
the network.

Example

rcp - m machinel:/et¢/mnttab /tmp/vtape

See Also

netutil(C), remote( C), mail(C), micnet{M)
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Diagnostics

If an error occurs mail is sent to the user.

Notes
Full pathnames must be specified for remote files.
Rep handles binary data files transparently, no extra options or pro-

tocols are needed to handle them. Wildcards are not expanded on
the remote machine.

Page 2



RED (C) RED (C)

Name

red — Invokes a restricted version of ¢d(C).

Syntax

red [ file |

Description

Red is a restricted version of ed(C). It will only allow editing
of files in the current directory. It prohibits executing sh(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
Ish

Furthermore, red will not allow pathnames in its command
line. For example, the command

red /etc/passwd

when the current directory is not /ete causes an error.

See Also
ed(C), rsh(C).
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Name

remote ~ Executes commands on a remote XENIX system.

Syntax

remote [ ~ | [-(ffile] [ -m] [ - u user] machine command |
arguments |

Description

Remote is a limited networking facility that permits execution of
XENIX commands across serial lines. Commands on any connected
system may be executed from the host system using remote. A com-
mand line consisting of command and any blank-separated arguments
is executed on the remote machine:. A machine’s name is located in
the file /etc/systemid Note that wild cards are not expanded on the
remote machine, so they should not be specified in arguments. The
optional — m switch causes mail to be sent to the user telling
whether the command is successful.

The available options follow:

- A dash signifies that standard input is used as the stan-
dard input for command on the remote machine:. Stan-
dard input comes from the local host and not from the
remote machine.

- 1 file Use the specified file as the standard input for command
on the remote machine:. The file exists on the local host
and not on the remote machine.

-m Mails the user to report completion of the command. By
default, mail reports only errors.

-u Any report mail goes to the named user rather than to
the executor of the command. The user name may 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 netutid (C) before remote can be successfully used.

Example

The following command executes an ls command on the remote
directory /tmp:

remote - m machinel Isd - 1 /tmp
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See Also
rep(C), mail(C), netutil(C)

Notes (
The mad command uses the equivalent of remote to send mail
between machines.

Note

[ust/lib/mail/mail.mn is linked to /usr/bin/remote.
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Name

restore, restor - Invokes incremental file system restorer.

Syntax
restore key | arguments |

restor key [ arguments |

Description

Restore 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 rRxt, optionally combined with f.
Restor 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
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 fsck must be done
before the restart).

x Each file on the archive named by an aergument is
extracted. The filename has all ‘“‘mount’” prefixes
removed; for example, if /usr is 2 mounted file system,
/usr/bin/lpr is named /bin/lpr 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 arguments.
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t

Restore will check dumpdir, 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.

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.

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/hdl 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 if 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. If 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.

If a file has no write permission and the standard input is a
terminal, its permissions are printed and a line is read from
the standard input. If that line begins with y the file is
deleted, otherwise the file remains. No questions are asked
when the — f option is given or if the standard input is not a
terminal.

If a designated file is a directory, an error comment is printed
unless the optional argument — r has been used. In that case,
rm recursively deletes the entire contents of the specified
directory, and the directory itself.

If the — i (interactive) option is in 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 before it can be removed. Rmdir
enforces a standard and safe procedure for removing a directory; the
contents of the directory must be removed before the directory itself
can be deleted with rmdir . Note that the ‘‘rm -r diY’ command is a
more dangerous alternative to rmdir.

Rmdsr removes entries for the named directories, which must be
empty.

See Also
rm(C)

Notes

Rmdir will refuse to remove the root directory of a mounted file sys-
tem.
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Name

rmuser - Removes a user from the system.

Syntax

/etc/rmuser

Description

Rmuser 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 Jetc/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 to that user ID
have been saved or deleted as required.

The rmuser program will refuse to 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 rmuser. 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 /username

$HOME

See Also

mkuser(C), backup(C)

RMUSER (C)
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Name

rsh - Invokes a restricted shell (command interpreter).

Syntax

rsh [ flags | [ name | argl ... ] |

Description

Reh is a restricted version of the standard command interpreter
eh(C). It is used to set up login names and execution environments
whose capabilities are more controlled than those of the standard
shell. The actions of rsh are identical to those of shA, except that
changing directory with cd, setting the value of $PATH, using com-
mand names containing slashes, and redirecting output using > and
> > are all disallowed.

When invoked with the name — rsh, rsh reads the user’s .profile
{from SHOME/.profile). It acts as the standard ek while doing this,
except that an interrupt causes an immediate exit, instead of causing
areturn to command level. The restrictions above are enforced alter
.profile is interpreted.

When a command to be executed is found to be a shell procedure,
rek invokes ek to execute it. Thus, it is possible to provide to 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 and 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 an appropriate directory (probably
not the login directory).

Reh is actually just a link to s2 and any flags arguments are the same
as for s4(C).

The system administrator often sets up a directory of commands that
can be safely invoked by rsh.

See Also
sh(C), profile(M)
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Name

sddate - Prints and sets backup dates.

Syntax

sddate [ name lev date |

Description

If no argument is given, the contents of the backup date file
‘fetc/ddate” are printed. The backup date file is maintained by
dump(C) and contains the date of the most recent backup for each
backup level for each filesystem.

If arguments are given, an entry is replaced or made in
‘‘fetc/ddate”. name is the last component of the device pathname.
lev is the backup level number (from 0 to 9), and date is a time in
the form taken by date(C):

mmddhhmm|yy]
Where the first mm is a two-digit month in the range 01-12, ddis a
two-digit day of the month, kA is a two-digit military hour from 00-
23, and the final mm is a two-digit minute from 00-59. An optional
two-digit year, yy, is presumed to be an offset from the year 1900,
ie., 19yy.
Some sites may wish to back up file systems by copying them verba-
tim to backup media. Sddate could be used to make a ‘‘level 0
entry in ‘‘/etc/ddate’’, which would then allow incremental backups.
For example:

sddate rhd0 5 10081520
makes an ‘‘/etc/ddate’’ entry showing a level 5 backup of
‘“/dev/rhd0’’ on October 8, at 3:20 PM.

Files

[etc/ddate
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See Also
dump(C), date(C)

Diagnoatics (

bed comversion If the date set is syntactically incorrect.
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Name

SDIFF (C)

sdiff - Compares files side-by-side.

Syntax

sdiff | options ... ] filel file2

Deseription

Sdiff uses the output of 4iff{C} to produce a side-by-side listing of
two files indicating those lines that are different. Each line of the
two files is printed with a blank gutter between them if the lines are
identical, a < in the gutter if the line only exists in filel, a > in the
gutter if the line only exists in fle2, and a | for lines that are

different.

For example:

x | y

a a

b <

c

d d
[

The following options exist:

- 0 output

Uses the next argument, n, as the width of the output
line. The default line length is 130 characters.

Only prints the left side of any lines that are identical.
Does not print identical lines.

Uses the next argument, output, as the name of a third
file that is created as a user-controlled merging of filel
and file2. Identical lines of filel and file2 are copied to
output. Sets of differences, as produced by d&iff{C), are
printed; where a set of differences share a common
gutter character. After printing each set of differences,
ediff prompts the user with a %5 and waits for one of the
following user-typed commands:

1  Appends the left column to the output file
r Appends the right column to the output file

s Turns on silent mode; does not print ident-
ical lines
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v Turns off silent mode
e 1 Calls the editor with the left column

e r Calls the editor with the right column

eb @

Calls the editor with the concatenation of
left and right

e Calls the editor with a zero length file

q Exits from the program

On exit from the editor, the resulting file is concatenated
on the end of the output file.

See Also
diff(C), ed(C)
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Name

sed - Invokes the stream editor.

Syntax
sed|{ - n] [ - escript] | - fsfile | | files]

Description

Sed copies the named files (standard input default) to the standard
output, edited according to a script of commands. The - f option
causes the script to be taken from file sfile; these options accumu-
late. If there is just one — e option and no — f options, the flag — e
may be omitted. The — n option suppresses the default output. A
seript consists of editing commands, one per line, of the following
form:

| address [ , address | | function [ arguments |

In normal operation, sed cyclically copies a line of input into a pat-
tern space (unless there is something left after a D command),
applies in sequence all commands whose addresses select that pattern
space, and at the end of the script copies the pattern space to the
standard output (except under — n) and deletes the pattern space.

Some of the commands use a Aold space to save all or part of the
pattern space for subsequent retrieval.

An address is either a decimal number that counts input lines cumu-
latively across files, a $ that addresses the last line of input, or a con-
text address, i.e., a /regular ezpression/ in the style of ed(C)
modified as follows:

- In a context address, the construction \fregular ezpression?,
where ? is any character, is identical to /regular ezpression/.
Note that in the context address \xabc\xdefx, the second x
stands for itself, so that the regular expression is abexdef.

-~  The escape sequence \n matches a newline embedded in the pat-
tern space.

- A period . matches any character except the terminal newline of
the pattern space.

~ A command line with no addresses selects every pattern space.

- A command line with one address selects each pattern space that
matches the address.

Page 1



SED (C) SED (C)

- 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
gsecond address is 2 number less than or equal to the line
number first selected, only one line is selected.) Therealter the
process is repeated, looking again for the first address.

Editing commands can be applied only to nonselected pattern spaces
by use of the negation function ! {below).

In the following list of functions the maximum number of permissi-
ble addresses for each function is indicated in parentheses.

The tezt argument consists of one or more lines, all but the last of
which end with backslashes to hide the newlines. Backslashes in text
are treated like backslashes in the replacement string of an s com-
mand, and may be used to protect initial blanks and tabs against the
stripping that is done on every script line. The rfile or wfile argu-
ment must terminate the command line and must be preceded by
exactly one blank. Each wfile is created before processing begins.
There can be at most 10 distinct wfile 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 labdel. If label is
empty, branches to the end of the seript.

(2) &\

text Changes text by deleting the pattern space and then
appending tezt. With 0 or 1 address or at the end of a 2-
address range, places tezt on the output and starts the
next cycle.

(2)d Deletes the pattern space and starts the next cycle.

(2) D Deletes the initial segment of the pattern space through
the first newline and starts the next cycle.

(2) g Replaces the contents of the pattern space with the con-
tents of the hold space.

(2) G Appends the contents of the hold space to the pattern
space.

(2)h Replaces the contents of the hold space with the contents

of the pattern space.

(2)H Appends the contents of the pattern space to the hold
space.
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(1)i\
tezt
(2)1
(2)n
(2} N
(2p

(2)P

(q

(2) r rfile

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 of input.

Appends the next line of 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 eed by branching to the end of the script. No new
cycle is started.

Reads the contents of rfile and places them on the output
before reading the next input line.

(2) s/ regular ezpression [replacement/flags

(2) t label

(2) w wfile

(2) x

Substitutes the replacement string for instances of the reg-
ular ezpression in the pattern space. Any character may
be used instead of /. For a more detailed description see
ed(C). Flags is zero or more of:

g Globally substitutes for all nonoverlapping instances
of the regular ezpression rather than just the first one.

p Prints the pattern space if a replacement was made.

w wfde i

Writes the pattern space to wfile il a replacement was
made.

Branches to the colon (:) command bearing label if any

substitutions have been made since the most recent read-

ing of an input line or execution of a t command. If label
is empty, t branches to the end of the script.

Writes the pattern space to wfile.

Exchanges the contents of the pattern and hold spaces.

(2) y/etring1/string2/

Replaces all occurrences of characters in stringl with the
corresponding characters in etning2. The lengths of

Page 3



SED (C) SED (C)

stnng! and stnng2 must be equal

(2)! function
Applies the function (or group, if fuaction is {) only to
lines not selected by the address(es).

(0) : {abel This command does nothing; it bears a label for b and ¢
commands to branch to.

(1) == Places the current line number on the standard output as
a line.
(2} { Executes the following commands through a matching }
only when the pattern space is selected.
(0) An empty command is ignored.
See Also

awk(C), ed(C), grep(C)
The XENIX Tezt Processing Guide

Notes

This command is more fully documented in the XENIX Tezt Process-
ing Guide.

Page 4



SETCOLOR (C) SETCOLOR (C)

Name

setcolor — set screen color

Syntax

setcolor - [nbrg] color [color]

Description

Setcolor 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. Setcolor can also set
the reverse video and graphics character colors. Seteolor 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 It_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.

Notes

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

Deseription
Setmnt creates the /Jetc/mnttab table (see mattad(F)), which is
needed for both the mount(C) and umount(C) commands. Setmnt
reads the standard input and creates a3 mnttad entry for each line.
Input lines have the format:
filesys node
where fileeys is the name of the file system’'s opeeisl file (e.g.,

“hd0’’) and node is the root name of that file system. Thus filesys
and node become the first two strings in the mnttab(F) entry.

Files

) Jetc/mnttab

See Also
mnttab(F)

Notes
If filesys or node are longer than 128 characters errors can occur.

Setmnt silently enforces an upper limit on the maximum number of
mnttab entries.

Setmat is normally invoked by /ete/rc when the system boots up.
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Name

settime - Changes the access and modification dates of files.

Syntax

settime mmddhhmm [ yy ] | - f fname | name ...

Description

Sets the access and modification dates for one or more files. The
dates are set to the specified date, or to the access and modification
dates of the file specified via ~ . Exactly one of these methods
must be used to specily the new date(s). The first mm is the month
number; dd is the day number in the month; Ak is the hour number
(24 hour system); the second mm is the minute number; yy 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 ralph and pete to Oct 8,
12:45 AM, 1983. Another example:

settime - f ralph john

This sets the access and modification dates of the file jokn to those
of the file ralph.

Notes

Use of touch in place of settime 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
Invocation below for the meaning of arguments to the shell.

Commands

A stmple-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 arguments
to the invoked command. The command name is passed as
argument O (see ezec(S)). The value of a simple-command is
its 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 (| ). (The caret ( *) 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
waits for the last command to terminate.

A list i3 a sequence of one or more pipelines separated by ;,
&, &&, or ||, and optionally terminated by ; or & Of these
four symbols, ; and & have equal precedence, which is lower
than that of && and || The symbols && and ||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 && (|| )
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 ... | do list done
Each 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 lts¢ once for
each positional parameter that is set (see Parameter Subst-
tution below). Execution ends when there are no more
words in the list.

case word in | pattern [ |pattern | ... ) list;; | ... esac
A case command executes the lis¢ associated with the first
pattern that matches word. The form of the patterns is the
same as that used for filename generation (see Fiename
Generation below).

if list then list | elif list then list | ... [ else list | fi

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 /st following the next then is executed.
Failing that, the else lis¢ is executed. If no else list or
then [ist is executed, then the if command returns a zero
exit status.

while /i3t do list done
A while command repeatedly executes the while lis¢ 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 /st 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.

(lsat)
Executes list in a subshell.
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{liat; }

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

Jbm/jesh.

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.

${parameters=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 ¢d com-
mand

PATH
The search path for commands (see Ezecution below)

MAIL
If 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

PS1
Primary prompt string, by default *‘$ *’

PSs2
Secondary prompt string, by default ‘> ”’

IFS
Internal field separators, normally space, tab, and newline

The shell gives default values to PATH, PS1, PS2, and IFS,
while HOME and MAIL are not set at all by the shell
(although HOME 15 set by logsn(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 from
parameters that have no values) are removed.

Filename Generation

Following substitution, each command word is scanned for the
characters *, ?, and [. If 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. If no
filename is found that matches the pattern, then the word is

Page 5



SH (C) SH (C)

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.

? 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:

; () | < > 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 ( 2 /),
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”
82 ...

Prompting
When used interactively, the shell prompts with the value of
PS1 before reading a2 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

>>waord

<<[- ]word

< &digit

<&

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.

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.

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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e 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/mull. Otherwise, the @
environment for the execution of a command contains the file
descriptors of the invoking shell as modified by input/output
specifications.

FEnvironment

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 shell’s parameter to the environment. The environment (
seen by any executed command is thus composed of any ’
unmodified name-value pairs originally inherited by the shell,

plus any modifications or additions, all of which must be

noted in export commands.

The environment for any simple-command may be augmented
by prefixing it with one or more assignments to parameters.
Thus:

TERM =450 cmd args
and

(export TERM; TERM=450; cmd args)

are equivalent (as far as the above execution of ¢md 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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Stignals

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 trap com-
mand below).

Ezecution

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 ezee(S).

The shell parameter PATH defines the search path for the
directory containing the command. Alternative directory
names are separated by a colon (:). The default path is
s /bin: fusr/bin (specifying the current directory, /bim, and
Juse/bin, 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.

Spectal 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.

. flle
Reads and executes commands from file and returns. The
search path specified by PATH 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 far or while
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 O unless an end-of-file is
encountered.

readonly [ 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
Places all keyword arguments in the environment for
a command, not just those that precede the command
name.

-n
Reads commands but does not execute them.

- u
Treats unset variables as an error when substituting.

-V
Prints shell input lines as they are read.

-x
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 of the shell.
The current set of flags may be found in $— . The
remaining arguments are positional parameters and are
assigned, in order, to $1, $2, .... If no arguments are
given then the values of all names are printed.

shift
The positional parameters from $2 ... are renamed $1

test
Evaluates conditional expressions. See test(C) for usage
and description.

times
Prints the accumulated user and system times for
processes run from the shell.

trap | 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 to 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 O then the command arg
is executed on exit from the shell. The trap command
with no arguments prints a list of commands associated
with each signal number.

ulimit [ - £ ] [ n ]
imposes a size limit of n

- f
imposes a size limit of n blocks on files written by child
processes (files of any size may be read). With no argu-
ment, the current limit is printed.
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If no option is given, — fis assumed.

umask [ o000 |
The user file-creation mask is set to the octal number o000
where o is an octal digit (see wmask(C)). If o000 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. The return code
from this command is always 0.

Invocation

If the shell is invoked through ezec(S) and the first character
of argument 0 is —, commands are initially read from
/ete/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 — ¢ 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 string If the — ¢ flag is present then commands are read
from string.

-8 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 — ¢ 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.

-1 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 O 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.

-r If the — r flag is present the shell is a restricted
shell (see rsh(C)).

The remaining flags and arguments are 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

/ete/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)

Notes

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

Jetc/shutdown | time | | su ]

Description

Shutdown is part of the XENIX operation procedures. [Its primary
function is to terminate all currently running processes in an orderly
and cautious manner. The &me argument is the number of minutes
before a shutdown will occur; default is five minutes. The optional
su argument lets the user go single-user, without completely shutting
down the system. However, the system is shut down for multiuser
use. Shutdown goes through the following steps. First, all users
logged on the system are notified to log off the system by a broad-
casted message. All file system super-blocks are updated before the
system is stopped (see sync(C)). This must be done before reboot-
ing the system, to insure file system integrity.

See Also
sync(C), umount(C), wall(C)

Diagnostics
The most common error diagnostic that will occur is device busy.

This diagnostic appears when a particular file system could not be
unmounted. See umount(C).

Notes

Once shutdown 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 interval.

Syntax

sleep time

Description

Sleep suspends execution for time seconds. It is used to execute a
command after a certain amount of time as in:

(sleep 105; command) &

or to execute a command every so often, as in:

while true
do
command
sleep 37
done

See Also

alarm(S), sleep(S)

Notes

Time must be less than 65536 seconds.
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Name

sort - Sorts and merges files.

Syntax

sort [ - cmubdfinrtx | [ +posl [ -pos2 | | ... | - o output]
[ files ]

Description

Sort merges and sorts lines from all named files and writes the result
on the standard output. A dash (- ) may appear as a file in the fdes
argument signifying the standard input. If no input files are named,
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
affected globally by the following options, one or more of which may
appear.

- b Ignores leading blanks (spaces and tabs) in field comparisons.

- d “Dictionary’”” order: only letters, digits and blanks are
significant in comparisons.

- f Folds uppercase letters onto lowercase.

~ i Ignores characters outside the ASCIl octal range 040-0178 in
nonnumeric comparisons.

- n An initial numeric string, consisting of optional blanks,
optional minus sign, and zero or more digits with optional
decimal point, is sorted by arithmetic value. Option n implies
option b.

- r Reverses the sense of comparisons.
~ tz ‘“Tab character’” separating fields is 2.

The notation <4 posl — pos? restricts a sort key to a field beginning
at pos! and ending just before poe2. Poel and pos?2 each have the
form m.n, optionally followed by one or more of the flags bdfinr,
where m tells a number of fields to skip from the beginning of the
line and n tells a number of characters to skip further. If any flags
are present they override all the global ordering options for this key.
If the b option is in effect n is counted from the first nonblank in
the fleld; b is attached independently to pos2. A missing .n means
.0; a missing - pos2 means the end of the line. Under the - tz
option, flelds are strings separated by z; otherwise fields are
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nonempty nonblank strings separated by blanks.
When there are multiple sort keys, later keys are compared only
after all earlier keys compare equal. Lines that otherwise compare

equal are ordered with all bytes significant. Very long lines are
silently truncated.

These option arguments are also understood:

— ¢ Checks that the input file is sorted according to the ordering
rules; gives no output unless the file is out of sort.

- m Merges only, the input files are already sorted.

— u Suppresses all but one in each set of duplicated lines. Ignored
bytes and bytes outside keys do not participate 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 as one of
the inputs.

Examples

The following prints in alphabetical order all the unique spellings in a
list of words (capitalized words differ from uncapitalized):

gort ~ u +0f +0 list

The following prints the password file ( passwd(M)) sorted by user ID
(the third colon-separated field):

sort - & +2n Jetc/passwd
The following prints the first instance of each 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 of
equal lines predictable):

sort - um +0 - 1 dates

Files

Jusr/tmp/stm???

Page 2



SORT(C) SORT(C)
See Also

comm(C), join(C), unig(C)

Diagnostics

Comments and exits 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 [ - n] [ file [ name | |

Description
Split reads file and writes it in n-line pieces (default 1000), as many
as necessary, onto a set of output files. The name of the first output
file is name with aa appended, and so on lexicographically. If no
output name is given, x is default.
If no input file is given, or if a dash (- ) is given instead, then the
standard input file is used.

See Also

bfs(C), esplit(C)
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Name

stty - Sets the options for a terminal.

Syntax

stty [ - a] [ - g] [ options |

Description

Stty sets certain terminal I/O 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 of the option set-
tings; with the - g option, it reports current settings in a form that
can be used as an argument to another sty command. Detailed
information about the modes listed in the first five groups below
may be found in tty(M). Options in the last group are implemented
using options in the previous groups. The options are selected from
the following:

Control Modes

parenb (- parenb)
Enables (disables) parity generation and detection.

parodd (-~ parodd)
Selects odd (even) parity.

€35 csB csT cs8
Selects character size (see tty(M)).

0 Hangs up phone line immediately.

50 75 110 134 150 200 300 800
1200 1800 2400 4800 9600 exta
Sets terminal baud rate to the number given, if possible.

hupel (- hupel)
Hangs up (does not hang up) phone connection on last close.

hup (- hup)
Same as hupel (- hupel).

cstopb (- cstopb)

Uses two(one) stop bits per character.

cread (- cread)
Enables (disables) the receiver.
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clocal (- clocal)

Assumes a line without (with) modem control.

Input Modes

ignbrk (- ignbrk) @
Ignores (does not ignore} break on input.

bekint (- brkint)
Signals (does not signal} INTR on break.

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 checking.

istrip (- istrip)
Strips ( does not strip) input characters to 7 bits.

inler (- inler)
Maps (does not map) NL to CR on input. (

igner (~ igner)
Ignores (does not ignore) CR on input.

iecrnl (- icrnl)
Maps (does not map) CR to NL on input.

iucle (- iucle)
Maps (does not map) uppercase alphabetics to lowercase on
input.

ixon (- ixon)
Enables (disables) START/STOP output control. Output is
stopped by sending an ASCII DC3 and started by sending an
ASCII DC1.

ixany (- ixany)
Allows any character (only DC1) to restart output.

ixoff (— ixoff) (
Requests that the system send (not send}) START/STOP charac- ~
ters when the input queue is nearly empty/full
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Output Modes

opost (— opost)
Post-processes output (does not post-process output; ignores all
other output modes).

olcue (- olcue)
Maps (does not map) lowercase alphabetics to uppercase on out-
put.

onlcr (- onler)
Maps (does not map) NL to CR-NL on output.

ocrnl (- ocrnl)
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 performs (does not perform) the CR func-
tion.

ofill (- ofill)
Uses fill characters (use timing) for delays.

ofdel (— ofdel)
Fill characters are DELs (NULs).

cr0 crl cr2 crd
Selects style of delay for carriage returns (see tty(M)).

nl0 nll
Selects style of delay for linefeeds (see tty(M)).

tab0 tabl tab2 tab3
Selects style of delay for horizontal tabs (see tty(M)).

bsO bs1
Selects style of delay for backspaces (see tty(M)).

fro fr1
Selects style of delay for form feeds (see #y(M)).

vt0 vtl
Selects style of delay for vertical tabs (see tty(M)).
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Local Modee

isig (~ isig) '
Enables (disables) the checking of characters against the special
control characters INTR and QUIT.

icanon (- icanon)
Enables (disables) canonical input (ERASE and KILL process-

ing).

xcase (- xcase)
Canonical (unprocessed) upper/lowercase presentation.

echo (- echo)
Echoes back (does not echo back) every character typed.

echoe (- echoe)
Echoes (does not echo) ERASE character as a backspace-space-
backspace string. Note: this mode will erase the ERASEed char-
acter on many CRT terminals; however, it does not keep track of
column position and, as a result, may be confusing on escaped
characters, tabs, and backspaces.

echok (- echok)
Echoes (does not echo) NL after KILL character.

Ifke (- lfke)
The same as echok (- echok); obsolete.

echonl (- echonl)
Echoes (does not echo) NL.

nofish (- noflsh)
Disables (enables) flush after INTR or QUIT.

Control Assignments

control-character-C
Sets control-character to C, where control-character i3 erase, kill,
intr, quit, eof, eol, If C is preceded by a caret (") (escaped from
the shell), then the value used is the corresponding CNTRL
character (e.g., ‘D" is a CNTRL-D ); “"?” is interpreted as
DEL and ‘"~ " is interpreted as undefined.

min i, time ¢ (0<i<127)
When - icanon is not set, read requests are not satisfied until at
least min characters have been received or the timeout value
time has expired. See #y{C).

line ¢

Sets the line discipline to ¢ (0 < ¢ < 127 ). There are currently
no line disciplines implemented.
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See

Combination Modes

evenp of parity
Enables parenb and cs7.

oddp
Enables parenb, ¢s7, and parocdd

- parity, - evenp, or — oddp
Disables parenb, and sets es8.

raw (- raw or cooked)
Enables (disables) raw input and output (no ERASE, KILL,
INTR, QUIT, EOT, or output post processing).

nl (- nl)
Unsets (sets) icrnl, onler. In addition - nl unsets inler, igner,
ocrnl, and onlret.

lcase (- lcase)
Sets { unsets) xcase, iucle, and olcuc.

LCASE (- LCASE)
Same as lcase (- lcase).

tabs (- tabs or tab3)
Preserves (expands to spaces) tabs when printing.

ek Resets ERASE and KILL characters back to normal CNTRL-H and
CNTRL-U .

sane
Resets all modes to some reasonable values. Useful when 2
terminal’s settings have been hopelessly scrambled.

term
Sets all modes suitable for the terminal type term, where term is
one of tty33, tty3d7, vi85, tn300, ti700, or tek.

Also

ioctl(S), tty(M)

Notes

Many combinations of 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 su, the appropriate password must be supplied (unless
you are already super-user). If the password is correct, su
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¢ string executes string via the
shell). When additional arguments are passed, /bin/sh is
always used. When no additional arguments are passed, su
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 arg0 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 $PATH , which is set to
/bin: /ete: fusr/bin for root.

Note that .profile can check arg0 for — sh or — su to deter-
mine how it was invoked. This is true only if the user’s
/etc/passwd entry specifies the default shell, i.e., does not
explicitly specify a shell (see passwd(M)).
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Files

/etc/passwd The system password file

$HOME/.profile User’s profile {
See Also

env(C), environ(M), login(M), passwd(M), profile(M),
sh(C)
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Name

sum - Calculates checksum and counts blocks in a file.

Syntax

sum | - r] file

Description
Sum calculates and prints a 18-bit checksum for the named file, and
also prints the number of blocks in the file. It is typically used to
look for bad spots, or to validate a file communicated over a

transmission line. The option — r causes an alternate algorithm to
be used in computing the checksum.

See Also
we(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
Sync executes the sync system primitive. If the system is to be
stopped, sync must be called to ensure file system integrity. Note
that shutdown{C) automatically calls syne before shutting down the
system.

See Also

syne(S)
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Name

sysadmin - Performs file system backups and restores files.

Syntax

/ete/sysadmin

Description

Sysadmin 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.

Sysadmin 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 of a file.

Syntax
tail { £ [number|[lbc] [ - £] ] [ file ]

Description

Tad copies the named file to the standard output beginning at a
designated place. If no file is named, the standard input is used.

Copying begins at distance < number from the beginning, or
- number from the end of the input (if number is null, the value 10
is assumed). Number is counted in units of lines, blocks, or charac-
ters, according to the appended option 1, b, or c. When no units are
specified, counting is by lines.

With the - f (‘‘follow’’) option, if the input file is not a pipe, the
program will not terminate after the line of the input file has been
copied, but will enter an endless loop, wherein it sleeps for a second
and then attempts to read and copy further records from the input

file. Thus it may be used to monitor the growth of a file that is
being written by some other process. For example, the command:

tail - [ file
will print the last ten lines of file, followed by any lines that are
appended to file between the time tad is initiated and killed.
See Also
dd(C)

Notes
Tails relative to the end of the file are kept in a buffer, and thus are

limited in length. Unpredictable results can occur if character special
files 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 ¢, t, x, &, e, and r. Other arguments
to the command are fdes (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 ¢ 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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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 selects the desired function:

0,...,7 This modifier selects the drive on which the archive

is mounted. The default is found in the file
/ete/default/tar.

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.

Causes far to print the action to be taken, followed
by the name of the file, and then wait for the user’s
confirmation. If a word beginning with y is given,
the action is performed. Any other input means
“no,’.

Causes tar to use the next argument as the name of
the archive instead of the default device listed in
/etc/default/tar. 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:

cd fromdir; tar ¢f ~ .|(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).

Page 2



TAR (C)

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 1l 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 into
‘‘extents’’ across volumes. When restoring from a
multivolume archive, far 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.

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.

Indicates the archive device is not a magnetic tape.
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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A 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 "archive0=". 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 ‘0’ 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 /fd0 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 "archwef=" 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/fd1 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 380. 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/fd1

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
/dev/fdl in the examples.

Files
/etc/default/tar Default devices, blocking and
volume sizes
/tmp/tar*
Diagnostics

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 are 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 1K-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 taking 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}[-a]][file] ..

Description
Tee transcribes the standard input to the standard output and makes
copies in the files. The - i option ignores interrupts; the — a option
causes the output to be appended to the files rather than overwriting
them.

Examples

The following example illustrates the creation of temporary files at
each stage in a pipeline:

grep ABC [tee ABC.grep [sort |[tee ABC.sort |more
This example shows how to tee output to the terminal screen:

grep ABC [tee /dev/tty |sort |uniq >final.file
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Name

test - Tests conditions.

Syntax
test ex pf

[expr]

Description

Teat evaluates the expression ezpr and, if its value is true, returns a
zero (true) exit status; otherwise, a test returns 2 nonzero exit status
if there are no arguments. The following primitives are used to con-

struct ezpr:

- r file True if file exists and is readable.

- w file True if file exists and is writable.

- x file True if file exists and is executable.
- ffile True if file exists and is a regular file.

- d file True if file exists and is a directory.
- c fde True if file exists and is a character special file.

- b file True if file exists and is a block special file.

- u file True if file exists and its set-user-ID bit is set.

— g file True if file exists and its set-group-ID bit is set.
-k file True if file exists and its sticky bit is set.

- 3 file True if file exists and has a size greater than zero.

— t|[ fildes] True if the open file whose file descriptor number is
fildes (1 by default} is associated with a terminal device.

-z sl True if the length of string sl is zero.
- n el True if the length of the string ¢! is nonzero.
8l == 82 True if strings ¢! and s2 are identical.

8l == 52 True if strings s and #2 are not identical.
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ol True if o1 is not the null string.

nl - eqn2 True if the integers nl and n2 are algebraically equal.
Any of the comparisons — ne, - gt, - ge, — It, and ~ le
may be used in place of - eq.

These primaries may be combined with the following operators: @
! Unary negation operator
-3 Binary and operator
-0 Binary or operator (- a has higher precedence than
- O)
( expr ) Parentheses for grouping

Notice that all the operators and flags are separate arguments to test.
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 of the command (ie., the one that uses [],

rather than the word test), the square brackets must be delimited by
blanks.
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Name

touch - Updates access and modification times of a file.

Syntax

touch [ - amc ] | mmddhbmm(yy] | files

Description

Touch causes the access and modification times of each argument to
be updated. If no time is specified (see date{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 - ¢
option silently prevents touck from creating the file if it did not pre-
viously exist.

The return code from touch is the number of files for which the
times could not be successfully modified (including files that did not
exist and were not created).

See Also
date(C), utime(S)
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Name

tr - Translates characters.

Syntax

tr [ - cds | | stringl | string2 ] |

Description

Tr copies the standard input to the standard output with substitution
or deletion of selected characters. Input characters found in etrngl
are mapped into the corresponding characters of stmng2. Any combi-
nation of the options - cds may be used:

-c Complements the set of characters in stnngl with respect to
the universe of characters whose ASCIl codes are 001
through 377 octal

-d Deletes all input characters in stangl

-s Squeezes all strings of repeated output characters that are in
string?2 to single characters

The following abbreviation conventions may be used to introduce
ranges of characters or repeated characters into the strings:

[a— z] Stands for the string of characters whose ASCII codes run
from character a to character z, inclusive.

[2*a]  Stands for n repetitions of a. If the first digitof n is 0, n is
considered octal; otherwise, n is taken to be decimal. A
zero or missing n is taken to be huge; this facility is useful
for padding stmng?2.

The escape character \ may be used as in the shell to remove special
meaning from 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 all the words in filel one per
line in file2, where a word is taken to be a maximal string of alpha-
betics. The strings are quoted to protect the special characters from
interpretation by the shell; 012 is the ASCII code for newline:

tr - cs "[A~ Z][a- z]” "[\012*]" <filel >file2
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See Also
ed(C), sh(C), ascii{M)

Notes (
Won't handle ASCII NUL in etringl or string2; always deletes NUL
from input
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Name

true - Returns with a zero exit value.

Syntax

true

Description

True does nothing except return with a zero exit value. False(C),
true’s counterpart does nothing except return with a nonzero exit
value. Trueis typically used in shell procedures such as:

while true
do
command
done -

See Also
sh(C), false (C)

Diagnostics

True has exit status zero.
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Name
tset — Sets terminal modes.

Syntax
tset [ ~ | [ ~hrsulQS |[ —¢c|
[ —m [ident[test baudrate type

Description
Tset causes terminal dependent processing such as setting erase and
kill characters, setting or resetting delays, and the like. 1t is driven
by the /etc/ttytype and /etc/termcap files.

The type of terminal is specificd by the fype argument. The type
may be any type given in /etc/termcap. If fype is not specified, the
terminal type is the value of the environment variable TERM, unless
the —h flag 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 #yname(S) call on
the diagnostic output. If the port is not found in /ete/itytype the
terminal type is set to unknown.

Ports for which the terminal type is indeterminate are identified in
letc/ttytype as dialup, plugboard, etc. The user can specify how
these identifiers should map to an actual terminal type. The map—
ping flag, —m, is followed by the appropriate identifier (a four—
character or longer subsiring is adequate), an optional test for baud
rate, and the terminal type to be used if the mapping conditions are
satisfied. If 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 fype as determined above begins with a2 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 cshA(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 on.

[ ~He]|[ K] ]

type |
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ISET(C)

This flag sets the erase character to be the named character
c on all terminals, so to override this option one can say
—e#. The default for ¢ is the backspace character on the
terminal, usually CNTRL—-H .

This flag is identical to —¢ except that it only operates on
terminals that can backspace.

This option sets the kill character to the named character,
¢, with ¢ defaulting to CNTRL-U. No kill processing is
done if —k is not specified. la all of these flags, “*X™
where X is any 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 termtype = ‘tset —*

If no other options are given, fset operates in ‘‘fast mode™
and only outputs the terminal type, bypassing all other
processing.

This option outputs ‘‘setenv’’ commands (if your default
shell is csA(C) or ‘‘export’’ and assignment commands (if
your default shell is sA(C));

For the —s option with the sA shell, use:

tset —~s ... > Amp/tsct$$
/tmp/tset$$
rm Atmp/tset$$

This option only outputs the strings to be placed in the
environment variables.

If you are using csh, use:
set noglob
set term=(‘tset =S ....*)
setenv TERM Sterm] l]
setenv TERMCAP "$term|2}"
unset term
unset poglob

This option prints the terminal type on the diagnostic out—
put.
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tset gtd2

TSET(C)

This option suppresses printing the ‘‘Erase set to”” and
*‘Kill set to’" messages.

This option suppresses outputing the terminal initialization
strings.

This 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
letc/ttytype . When you log on the system will set the
terminal type to ident unless you specify otherwise.

Sets the terminal type to gt42.

tset —mdialup\>300:adm3a —mdialup:dw2 —Qr —e#

If 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. If the /etc/ttytype entry is
*‘dialup’* and the port speed is less than or equal to 300
baud, set the terminal type to dw2. Set the erase charac—
ter to “‘#°°, and print the terminal type (but not the erase
character) on standard error.

tset —m diai:ti733 —m plug\Thp2621 —m unknown:\? —e —k*U

If the /etc/ttytype entry begins with “‘dial’’, the terminal
type becomes ti733. If the entry begins with “‘plug’’, tser
prompts with

TERM = (hp2621)

Eanter the correct terminal type if it is different than that
shown. If the entry is ‘‘unknown’’, fset 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
leic/ttytype Port name to terminal type map database

letc/termeap Terminal capability database

See Also
tty(M), termecap(M), terminals(M), stty(C)

Credit
This utility was developed at the Univessity of California at
Berkeley and is used with permission.
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Name

tty - Gets the terminal’s name.

Syntax

tty [~ s]

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 if the standard input is a terminal, 1 otherwise.
Diagnostics

not a tty If the standard input is not a terminal and - s is not
specified
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Name

umask - Sets file-creation mode mask.

Syntax

umask | ooo |

Description

The user file-creation mode mask is set to ¢oo. The three octal
digits refer to read/write/execute permissions for owner, group, and
others, respectively Only the low-order 9 bits of ¢mask and the file
mode creation mask are used. The value of each specified digit is
‘“‘subtracted’’ from the corresponding ‘‘digit’’ specified by the system
for the creation of any file (see umask(S) or creat(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 all. For example, umask 022 removes group and others
write permission (files normally created with mode 777 become
mode 755 ; files created with mode 686 become mode 644).

If 000 is omitted, the current value of the mask is printed.
Umask is recognized and executed by the shell. By default, login
shells have a umask of 022.
See Also
chmod(C), sh(C), chmod(S), creat(S), umask(S)
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Name

umount - Dismounts a file structure.

Syntax

/ete/umount special-device

Description

Umount announces to the system that the removable file structure
previously mounted on device special-device is to be removed. Any
pending I/O for the flle system is completed, and the file structure is
flagged clean. For fuller explanation of the mounting process see
mount(C).

Files
[etc/mnttab Mount table

See Also
mount{C), mount{S), mnttab(F)

Diagnostics

device busy An executing process is using a file on the named
file system
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Name

uname - Prints the current XENIX name.

Syntax

uname [ - snrmduva |

Description

Uname prints the current system name of XENIX on the standard
output file. The options cause selected information returned by
uname(S) to be printed:

— s Prints the system name (default)

~ n Prints the nodename (the nodename 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 of XENIX system

-d Distributor Prints OEM for this system
~ u Prints user serial number for this system
- v Prints the operating system version

~ a Prints all the above information

See Also

uname(S)
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Name

uniq ~ Reports repeated lines in a fle.

Syntax

uniq[ - ude [ +n] [-n]] [ input | output] ]

Description

Unig reads the input file and compares adjacent lines. In the normal
case, the second and succeeding copies of repeated lines are
removed; the remainder is written on the output file. /nput and out-
put should always be different. Note that repeated lines must be
adjacent in order to be found; see sort(C). If the - u flag is used,
just the lines that are not repeated in the original file are output.
The - d option specifies that one copy of just the repeated lines is to
be written. The normal mode output is the union of the — v and
- d mode outputs.

The - ¢ option supersedes — u and - d and generates an output
report in default style but with each line preceded by a count of the
number of times it occurred.

The = arguments specify skipping an initial portion of each line in
the comparison:

-n The first n fields together with any blanks before each are
ignored. A field is defined as a string of nonspace, nontab
characters separated by tabs and spaces from its neighbors.

+n The first n characters are ignored. Fields are skipped before
characters.

See Also
comm(C), sory{ C)
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Name

units - Converts units.

Syntax

units

Description

Unsts converts quantities expressed in various standard scales to
their equivalents in other scales. It works interactively in this
fashion:

You have: inch

You wantt ¢cm
* 2.540000e+ 00
/ 3.937008e- 01

A quantity is specified as a multiplicative combination of units
optionally preceded by a numeric multiplier. Powers are indicated by
suffixed positive integers, division by the usual sign:

You have: 15 lbs force/in2
You want: atm
* 1.02088%e+ 00
/9.797299¢- 01

Units only does multiplicative scale changes; thus it can convert Kel-
vin to Rankine, but not Centigrade to Fahrenheit. Most familiar
units, abbreviations, and metric prefixes are recognized, as well as
the following:

pi Ratio of circumference to diameter
c Speed of light

e Charge on an electron

g Acceleration of gravity

force Same as g
mole Avogadro’'s number
water Pressure head per unit height of water

au Astronomical unit
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Pound is not recognized as-a unit of mass; lbis. Compound names

are run together, (e.g. lightyear). British units that differ from
their US counterparts are prefixed with ‘‘bs’’. For a complete list of
units, type:

eat fusr/lib/unittab

Files

Jusr/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(CT).

Files
Jusr/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 cAmod(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 uu¢p and uuz(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:

— S3ys
Prints information about work involving system sys.

— uuser
Prints information about work done for the specified user.
Files
/usr/spool/uucp Spool directory
Jusr/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 wuucp 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

uunow [ —w | sitename1 [ —w | [ sitenameN |
Description

uunow initiates a uucp(C) connection between your site and
sitenames 1 through N. The command should normally be run in
the background or you will have to wait until all spooled work
(both machines) is disposed of. Typically uunow is invoked by
cron(CP), which will automatically run uunow at a time specified
in /usr/lib/crontab.
if the ~w option is specified, the connection will only be esta—
blished if there is work for sitenameN spooled. Otherwise, the
connection is always attempted.

Diagnostics
if /dev/sitenameN wire or /dev/cul0 is locked by uucp, a warning
is issued.

See Also
uux(C), uucp(C), cron(CP)

Notes
There are no warnings if dialer devices other than /dev/cul0 are
busy.
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Name

uusend — send a file to a remote host
Synopsis

uusend [ —m mode | sourcefile sysl!sys2!..!remotefile
Description

uusend sends a file to a given location on 2 remote system. The
system need not be directly connected to the local system, but a
chain of uucp links needs to connect the two systems.

if the —m option is specified, permissions of the file on the remote
end will be taken from the octal number zpecified by *‘mode’’ (see
chmod(S)). Otherwise, the permissions of the input file will be
used.

The sourcefile can be ‘““—'", meaning to use the standard input.
Both of these options are primarily intended for internmal use of
uusend.

The remotefile can include a tilde ( ~ ), which will expand to a
user’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(O)

Notes
You must use uusend to send a file through systems since uucp
will only copy to a designated system, and no further.

All systems along the line must have the uusend command avail—
able and allow remote execution of it.

Some uucp systems have a bug where binary files cannot be the
input to a uux command. If this problem exists in any system
along the line, the file contents will be damaged.
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Name

uustat — Uuecp 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 Report the status of accessibility of machine mch.
If mech is specified as all, then the status of all
machines known to the local uucp are provided.

— kjobn  Kill the uucp request whose job number is jobn.
The killed uucp request must belong to the person
issuing the wuustat command unless he is the
super-user.

chour Remove the status entries which are older than
hour hours. This administrative option can only be
initiated by the user uuep or the super-user.

— uuser Report the status of all uucp requests issued by

user.

- 8sys Report the status of all uucp requests which com-
municate with remote system sys.

— ohour Report the status of all uucp requests which are
older than hour hours.

— yhour Report the status of all uuecp requests which are
younger than Ahour hours.

- Jjall Report the status of all the uucp requests.

-v 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, wuustat outputs the status of all
uucp requests issued by the current user. Note that only one
of the options — j, — m, — k, — ¢ 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 mhisa within
the last 72 hours. The job request status format is:

job-number userremote-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:

OCTAL STATUS

00001 the copy failed, but the reason cannot be deter-
mined

00002 permission to access local file is denied

00004 permission to access remote file is denied

00010 bad uucp command is generated

00020 remote system cannot create temporary file

00040 cannot copy to remote directory

00100 cannot copy to local directory

00200 local system cannot create temporary file

00400 cannot execute uucp

01000 copy succeeded

02000 copy finished, job deleted
04000 job is queued

The machine 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 spool directory

/usr/lib/uucp/L_stat  system status file
/usr/lib/uucp/R_stat request status file

See Also

uuep(C).
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Name

uusub — Monitor uucp network.

Syntax

uusub | options |

Description

Uusub defines a sucp subnetwork and monitors the connection
and traffic among the members of the subnetwork. The fol-
lowing options are available:

— asys Add sys to the subnetwork.
— dsys  Delete sys from the subnetwork.

-1 Report the statistics on connections.
-r Report the statistics on traffic amount.
-f Flush the connection statistics.

— uhr  Gather the traffic statistics over the past Ar hours.

— cays 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 #tcall #ok time #tdev #login #nack #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 sfile is the number of files sent and sbyte is the number
of bytes sent over the period of time indicated in the latest
vusub command with the — uhr option. Similarly, rfile and
rbyte are the numbers of files and bytes received.

The command:
uusub ~ ¢ all - 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

uuto, uupick — Public XENIX-to-XENIX file copy.

Syntax

uuto [ options | source-files destination
uupick | — s system |

Description

Uuto sends source-files to destination. Uuto uses the uucp(CP)
facility to send files, while it allows the local system to control
the file access. A source-file name is a path name on your
machine. Destination has the form:

system! user

where system is taken from a list of system names that uucp
knows about (see uuname(CP)). Logname is the login name
of someone on the specified system.

Two options are available:

-p Copy the source file into the spool directory before
transmission.
-m Send mail to the sender when the copy is complete.

The files (or sub-trees if directories are specified) are sent to
PUBDIR on system, where PUBDIR is a public directory
defined in the uucp source. Specifically the files are sent to

PUBDIR /receive /user/mysystem/files.

The destined recipient is notified by ma#(C) of the arrival of
files.

Uupick accepts or rejects the files transmitted to the user.
Specifically, uupick searches PUBDIR for files destined for the
user. For each entry (file or directory) found, the following
message is printed on the standard output:

from system: [ file file-name] [dir dimame| ?
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Uupick then reads a line from the standard input to determine
the disposition of the file:
<new-line > Go on to next entry.

d Delete the entry.

m | dir ] Move the entry to named directory dir
(current directory is default).

a[ dir] Same as m except moving all the files sent
from system.

P Print the content of the file.
q Stop.
EOT (control-d) Same as q.
! command Escape to the shell to do command.
*- Print a command summary.
Uwuptck invoked with the — ssystem option will only search the
PUBDIR for files sent from system.
Files

PUBDIR /usr/spool/uucppublic  public directory
See Also

mail(C), uuclean(C), uucp(C), uuname(C), uustat(C),
uux(C).
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Name

uux - Executes command on remote XENIX.

Syntax

uux [ -~ | command-string

Description

Uuz 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 “zzz; where zzz 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 uuzr com-
mand to be the standard input to the command-string.

For example, the command
uux "diff usg!/usr/dan/f1 pwbal/a4/dan/f1 > !'fi.diff”

will get the f1 files from the usg and pwba machines, execute
a diff command and put the results in f1.diff in the local direc-

tory.

Any special shell characters such as <>;|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 uuz. Typically, a restricted site will permit lit-
tle other than the receipt of mail via uuz.

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 editor.

Syntax
vi [ - option...] | commeand ] [ filename]
Desecription

Vi offers a powerful set of text editing operations based on 2 set of
mnemonic commands. Most commands are single keystrokes that
perform simple editing functions. Vi displays a full screen “‘win-
dow’’ into the file you are editing. The contents of this window can
be changed quickly and easily within vi. While editing, visual feed-
back is provided (the name vi itself is short for ““visual’’ ).

Vi and the line editor ex are one and the same editor: the names vi
and ex identify a particular user interface rather than any underlying
functional difference. The differences in user interface, however,
are quite striking. Ex is a powerful line-oriented editor, similar to the
editor ed. However, in both ex and ed, visual updating of the termi-
nal screen is limited, and commands are entered on a command line.
Vi, on the other hand, is a screen-oriented editor designed so that
what you see on the screen corresponds exactly and immediately to
the contents of the file you are editing.

Options available on the vi command line:

-t Equivalent to an initial tag command; edits the file con-
taining the tag and positions the editor at its definition.

-r Used in recovering after an editor or system crash,
retrieving the last saved version of the named file. If no
file is specified, this option prints a list of saved files.

-1 Specific to editing LISP, this option sets the showmatch
and lisp options.

- wn Sets the default window size to n. Useful on dialups to
start in small windows.

-x Causes vi to prompt for a key used to encrypt and decrypt
the contents of the named files.

-R Sets a readonly option so that files can be viewed but not
edited.
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The Editing Buffer

Vi performs no editing operations on the file that you name during
invocation. Instead, it works on a copy of the file in an editing buffer.
The editor remembers the name of the file specified at invocation, so
that it can later copy the editing buffer back to the named file. The
contents of 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 of the original file.

When you invoke vi with a single filename argument, the named file
is copied to a temporary editing buffer. When the file is written out,
the temporary file is written back to the named file.

Modes of Operation

Within vi there are three distinct modes of operation:

Command Mode Within command mode, signals from the
keyboard are interpreted as editing com-
mands.

Insert Mode 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.

Ex Escape Mode 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. Vihasa
special ‘‘escape’” command that gives
access to many of 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 for the ex
command. An executing command can
be aborted by pressing INTERRUPT. 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 to a file.

Special Keys

There are several special keys in vi. These keys are used to edit, del-
imit, or abort commands and command lines.
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ESC

RETURN

VI(C)

Used to return to vi command mode, cancel partially
formed commands.

Terminates ex commands when in ex escape mode. Also
used to start a new line when in insert mode.

INTERRUPT

Often the same as the DEL or RUBOUT key on many termi-
nals. Generates an interrupt, telling the editor to stop what
it is doing. Used to abort any command that is executing.

Used to specifly a string to be searched for. The slash
appears on the status line 2s a prompt for a search string.
The question mark (?) works exactly like the slash key,
except that it is used to search backward in a file instead of
forward.

The colon is a prompt for an ex command. You can then
type in any ex command, followed by an ESC or RETURN
and the given ex command is executed.

The following characters are special in insert mode:

BKSP

Backs up the cursor one charactar on the current line.
The last character typed before the BKSP is removed from
the input buffer, but remains displayed on the screen.

CNTRL-U Moves the cursor back to the first character of the inser-

tion, and restarts insertion.

CNTRL-V Removes the special significance of the next typed charac-

ter. Use CNTRL-V to insert control characters. Line feed
and CNTRL-J cannot be inserted 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 too cannot be inserted as text

CNTRL-W Moves the cursor back to the first character of the last

inserted word.

CNTRL-T During an insertion, with the sutoindent option set and at

the beginning of the current line, typing this character
will insert shiftwidth whitespace.

CNTRL-@ If typed as the first character of an insertion it is replaced

with the last text inserted, and the insertion terminates.
Only 128 characters are saved {rom the last insertion. If
more than 128 characters were inserted, then this com-
mand inserts no characters. A CNTRL-@ cannot be part
of afile, even il quoted.
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Invoking and Eziting Vi

To enter vi type:

vi Edits empty editing buffer

vi file Edits named file

vi + 123 file Goes to line 128

vi + 45 file Goes to line 45

vi 4+ /word file Finds first occurrence of “‘word”’
vi + /Jtty file Finds firot occurrence of “‘tty”’

There are several ways to exit the editor:

ZZ The editing buffer is written to the file only if any changes were
made.

:x  The editing buffer is written to the file only if any changes were
made.

:q!  Cancels an editing session. The exclamation mark (!} tells vi
to quit unconditionally. In this case, the editing buffer is not
written 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 Movement

The cursor movement keys allow you to move your cursor around in
a file. Note in particular the arrow keys (if available on your termi-
nal), the “h" “j', <k’ , and ‘"’ cursor keys, and SPACE, BKSP,
CNTRL-N, and CNTRL-P. These three sets of keys perform identical
functions.

Forward Space — 1, SPACE, or -->

Syntax: 1
SPACE
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->

Function: Moves the cursor forward one character. If a count is
given, move forward count characters. You cannot move
past the end of the line.

Backspace - h, BKSP, or <=

Syntax: h
BKSP
€=

Function: Moves cursor backward one character. If a count is
given, moves backward count characters. Note that you
cannot move past the beginning of the current line.

Next Line - <+, RETURN, j, CNTRL-N, and LF

Syntax: +
RETURN

Function: Moves the cursor down to the beginning of the next line.

.

d

CNTRL-N

LF

(down arrow)

Syntax:

Function: Moves the cursor down one line, remaining in the same
column. Note the difference between these commands
and the preceding set of next line commands which move
to the deginaing 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:

Page 5



VI (C) VI(C)

Function: Moves the cursor to the beginning of the current line.
Note that 0 always moves the cursor to the first character
of the curreat line. The caret (“) 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 of indentation, such as program texts.

End of Line - §
Syntax: $

Function: Moves the cursor to the end of 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 of the line.

Goto Line - G
Syntax:  [linenumber]G

Function: Moves the cursor to the beginning of the line specified by
linenumber. If no linenumber is given, the cursor moves
to the beginning of the last line in the file. To find the
line number of the current line, use CNTRL-G.

Column - |
Syntax:  [column]|

Function: Moves the cursor to the column in the current line given
by column. If no column is given then the cursor is
moved to the first column in the current line.

Word Forward - wand W

Syntax: w
w

Function: Moves the cursor forward to the beginning of the next
word. The lowercase w command searches for 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 nonwhitespace characters.

Back Word - band B

Syntax: b
B

Function: Moves the cursor backward to the beginning of a word.
The lowercase b command searches backward for a word
defined as a string of 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 of non-whitespace characters. If
the cursor is already within a word, then it moves back-
ward to the beginning of that word.

End- eand E

Syntax: e
E

Function: Moves the cursor to the end of a word. The lowercase e
command moves the cursor to the last character of a
word, where a word is defined as a string of alphanumeric
characters separated by punctuation or whitespace (i.e.,
tab, newline, or space characters). The uppercase E
moves the cursor to the last character of a word where 2
word is defined as a string of nonwhitespace characters.
If 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 of a sentence (right parenthesis). A sentence is
defined as a sequence of 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: Moves the cursor to the beginning ({) or end (}) of a
paragraph. A paragraph is defined with the paragraphs
option. By default, paragraphs are delimited by the nroff
macros “‘.IP"’, “LP"”’, “.P", *“.QP", and ‘‘.bp”’. Para-
graphs also begin after empty lines.

Section - [[ and ]]

Syntax: ][][

Function: Moves the cursor to the beginning ([[} or end (]]) of a
section. A section is defined with the sections option. By
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default, sections are delimited by the nroff macros **.NH"
and **.SH’’. Sections also start at formfeeds (CNTRL-L)
and a¢ lines beginning with a brace (.

Match Delimiter - %
Syntax: %

Function: Moves the cursor to a matching delimiter, where a del-
imiter is » parenthesis, a bracket, or a brace. This is use-
ful when matching pairs of nested parentheses, brackets,
and braces.

Home - H
Syntax:  [offsefH

Function: Moves the cursor to upper left comner of screen. Use
this command to quickly move to the top of the screen.
If an offset is given, then the cursor .is homed offset-1
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 gcreen’s middle
line. Use this command to quickly move to the middle of
the screen from either the top or the bottom. Note that
the command ‘““dM" deletes from the current line to the
line specified by the M command.

Lower Screen — L
Syntax:  [offsedL

Function: Moves the cursor to the lowest line on the screen. Use
this command to quickly move to the bottom of the
screen. If an offset is given, then the cursor is homed
offset-1 number of lines from the bottom of the screen.
Note that the command “*dL’’ deletes all lines from the
current line to the bottom line shown on the screen.

Previous Context - *“and

.0

Syntax:
‘character

[Ny

‘eharacter
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Function: Moves the cursor to previous context or to context
marked with the m command. If the single quotation
mark or back quotation mark is doubled, then the cursor
is moved to previous context. If a single character is
given after either quotation mark, then the cursor is
moved to the location of the specified mark as defined by
the m command. Previous context is the location in the
file of the last ‘“nonrelative’’ cursor movement. The sin-
gle quotation mark ( ‘) syntax is used to move to the
beginning of the line representing the previous context.
The back quotation mark (') syntax is used to move to
the previous context within a line.

The Screen Commands

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 - CNTRL-U and CNTRL-D

Syntax:  [siz CNIRL-U
[size CNTRL-D

Function: Scrolls the screen up a half window (CNTRL-U) or down a
half window (CNTRL-D). If eize is given, then the scroll
is size number of lines. This value is remembered for all
later scrolling commands.

Secroll - CNIRL-F and CNTRL-B

Syntax: CNTRL-F
CNTRL-B

Function: Pages screen forward and backward. Two lines of con-
tinuity are kept between pages if possible. A preceding
count gives the number of pages to move forward or
backward.

Status - CNTRL-G

Syntax: BELL
CNTIRL-G

Function: Prints vi status on status line. This gives you the name of
the file you are editing, whether it has been modified, the
current line number, the number of lines in the file, and
the percentage of the file (in lines) that precedes the cur-
sor.
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Zero Screen - z
Syntax: linenumber]z[si2e] RETURN
linenumber{z|sze].
linenumber]z|size]-

Function: Redraws the display with the current line placed at or
‘‘seroed’’ at the top, middle, or bottom of the screen,
respectively. If you give a size, then the number of lines
displayed is equal to sze. If a preceding Lnenumber is
given, then the given line is placed at the top of the
sereen. If the last argument is a RETURN, then the.
current line is placed at the top of the screen. If the last
argument is a period (.), then the current line is placed
in the middle of the screen. If the last argument is a
minus sign (- ), then the current line is placed at the
bottom of the screen.

Redraw - CNTRL-R or CNTRL-L

Syntax: CNTRL-R
CNTIRL-L

Function: Redraws the screen. Use this command to erase any sys-
tem messages that may scramble your screen. Note that
system messages do not affect the file you are editing.

Text [nsertion

The text insertion commands always place you in insert mode. Exit
from insert mode is always done by pressing ESC. The following
insertion commands are ‘‘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 - iandlI

Syntax:  iftezESC
I&tcz}ESC

Function: Insert tezt in editing buffer. The lowercase i command
places you in insert mode. Tezt is inserted before 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 of the current line,
rather than before the cursor.

Append - a and A
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Syntax:  aftesf]ESC
Altezt|ESC

Function: Appends tezt to the editing buffer. The lowercase a com-
mand works ezactly like the lowercase i command, except
that text insertion begins after the cursor and not before.
This is the one way to add text to the end of a line. The
uppercase A command begins appending text at the end
of the current line rather than after the cursor.

Open New Line - o0and O

Syntax:  oftezt]ESC
Oftezt]ESC

Function: Opens a new line and inserts text. The lowercase o com-
mand opens a new line below the current line; uppercase
O opens a new line above the current line. After the new
line has been opened, both these commands work like
the I command.

Test Deletion

Many of 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:

Delete Character - 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 few 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.

Delete - dand D

Syntax:  dcursor-movement
dd
D

Function: Deletes a text object. The lowercase d command takes a
cursor~-movement as an argument. If the cursormovement
is an intraline command, then deletion takes place from
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the cursor to the end of the text object delimited by the
cursor-movement . Deletion forward deletes the character
beneath the cursor; deletion backward does not. If the
cursor-movement is a multiline command, then deletion
takes place from and including the current line to the text
object delimited by the cursor-movement .

The dd command deletes whole lines. The uppercase D command
deletes from and including the cursor to the end of the current line.

Deleted text is automatically pushed on a stack of buffers numbered
1 through 9. The most recently deleted text is also placed in a spe-
cial delete buffer that is logically buffer 0. This special buffer is the
default buffer for all (put) commands using the double quotation
mark (") to specify the number of the buffer for 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 of the buffer. For example

N4p

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.

Tezt Modification

The text modification commands all involve the replacement of 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~- uand 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 after an insert, u deletes text; and after a
delete, u inserts text. For the purposes of undo, all text
modification commands are considered insertions.

The uppercase U command restores the current line to its
state before it was edited, no matter how many times the
current line has been edited since you moved to it

Repeat - .

Syntax: .
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Function:

Change ~

Syntax:

Function:

Replace -

Syntax:

Function:

vI(C)

Repeats the last insert or delete command. A special case
exists for repeating the p and P ‘‘put’”’ commands. When
these commands are preceded by the name of a delete
buffer, then successive u commands print out the con-
tents of the delete buffers.

cand C

cecursor-movement tez@ESC
Ctez(ESC
ccteztESC

Changes a text object and replaces it with tezt . Tex-. is
inserted as with the i command. A dollar sign ($) murks
the extent of the change. The ¢ command changes arbi-
trary text objects delimited by the cursor and a cursor
movement . The C and cc commands affect whole lines
and are identical in function.

rand R

rchar
RtezESC

Overstrikes character or line with char or tezt , respec-
tively. Use r to overstrike a single character and R to
overstrike 3 whole line. A count multiplies the replace-
ment text count times.

Substitute - s and S

Syntax:

Function:

Filter - !
Syntax:

Function:

stez®ESC
StezESC

Substitutes current character or current line with tezt. Use
s to replace a single character with new text. Use S to
replace the current line with new text. If a preceding
count is given, then tezt substitutes for count number of
characters or lines depending on whether the command is
s or S, respectively.

leursor-movement cmdRETURN

Filters the text object delimited by the cursor and curso~
movement through the command, emd. For example, the
following command sorts all lines between the cursor and
the bottom of the screen, substituting the designated lines
with the sorted lines:

'Lsort
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Arguments and shell metacharacters may be included as
part of emd; however, standard input and output are
always associated with the text object being filtered.

Join Lines - J

Syntax: J

Funection: Joins the current line with the following line. If a count
is given, then count lines are joined.

Shift - < and >
<& |cursor-movemen

>>
<<

Syntax: > cunor—movement]
¢

Function: Shifts text left (>) or right ( <). Text is shifted by the
value of the option shiftwidth, which is normally set to
eight spaces. Both the > and € commands shift all lines
in the text object delimited by the current line and
cursor-movement. The > > and << commands affect
whole lines. All versions of the command can take a
preceding count that acts to multiply the number of
objects affected.

Tezt Movement

The text movement commands move text in and out of the named
buffers a-z and out of the delete buffers 1-9. These commands
either ‘‘yank’’ text out of the editing buffer and into a named buffer
or ‘‘put’’ text into the editing buffer from a named buffer or a delete
buffer. By default, text is put and yanked from the ‘‘unnamed
buffer’’, which is also where the most recently deleted text is placed.
Thus it is quite reasonable to delete text, move your cursor to the
location where you want the deleted text placed, and then put the
text back into the editing buffer at this new location with the por P
command.

The named buffers are most useful for keeping track of several
chunks of text that you want to keep on hand for later access, move-
ment, or rearrangement. These buffers are named with the letters
““a’’ through ““z’’. To refer to one of these buffers (or one of the
numbered delete buffers) in a command such as put, yank, or
delete, use a quotation mark. For example, to yank a line into the
buffer named g, type:

”

ayy

To put this text back into the file, type:
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ﬂap _
If you delete text into the buffer named A rather than a, then textis
appended to the buffer.

Note that the contents of the named buffers are not destroyed when
you switch files. Therefore, you can delete or yank text into a
buffer, switch files, and then do a put. Buffer contents are destroyed
when you exit the editor, so be careful.

Put- pandP

Syntax: alphanumeric]p
alphanumerc|P

Function: Puts text from a buffer into the editing buffer. If no
buffer name is specified, then text is put from the
unnamed buffer. The lowercase p command puts text
either below the current line or after the cursor, depend-
ing on whether the buffer contains a partial line or not.
The uppercase P command puts text either above the
current line or before the cursor, again depending on
whether the buffer contains a partial line or not.

Yank - yandY

letter]yy

Syntax: letterycursor-movement
letter]Y

Function: Copies text in the editing buffer to a named buffer. If no
buffer name is specified, then text is yanked into the
unnamed buffer. If an uppercase letter is used, then text
is appended to the buffer and does not overwrite and des-
troy the previous contents. When a curtormovement is
given as an argument, the delimited text object is yanked.
The Y and yy commands yank a single line, or, if 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]/[offset| RETURN
/|pattern] RETURN

? [pattern|? [0 ffsef] RETURN
? {pattern]RETURN
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Function: Searches forward (/) or backward (?) for patterm. A
string is actually a regular expression. The trailing delim-
iter is not required. If no pattern is given, then last pat-
tern searched for is used. After the second delimiter, an
offeet may be given, specifying the beginning of a line
relative to the line on which pattern was found. For /
example €

[word/-

finds the beginning of the line immediately preceding the
line containing ‘‘word’’ and

[word/+ 2

finds the beginning of the line two lines after the line
containing ‘‘word”’. See also the ignorecase and magie
options.

Next String -~ nand N

Syntax: n
N

Function: Repeats the last search command. The n command
repeats the search in the same direction as the last search
command. The N command repeats the search in the (
opposite direction of the last search command.

Find Character - fand F

Syntax: fehar
Fchar

’

Function: Finds character ckar 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 comma (,) reverses the direction of the
search.

To Character ~ tand T

Syntax:  tchar

tl‘clxar (

’

’

Function: Moves the cursor up to but not on to char. The semi-
colon ( ;) repeats the last character search. The comma
(,) reverses the direction of the search.
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Mark - m
Syntax:  mletter

Function: Marks a place in the file with a lowercase letter. You 'can
move to a mark using the ‘‘to mark’ commands
described below. It is often useful to create a mark,
move the cursor, and then delete from the cursor to the
mark ‘‘a’’ with the following command:

ds
ToMark - ‘and*

Syntax: Tetter
‘letter

Function: Move to letter. These commands let you move to the
location of a mark. Marks are denoted by single lower-
case alphabetic characters. Before you can move to 2
mark, it must first be created with the m command. The
back quotation mark ( ') moves you to the exact location
of the mark within a line; the forward quotation mark ( )
moves you to the beginning of the line containing the
mark. Note that these commands are also legal cursor
movement commands.

Ezit and Escape Commeands

There are several commands that are used to escape from vi com-
mand mode and to exit the editor. These are described below:

Ex Escape - :
Syntax:

Function: Enters ex escape mode to execute an ex command. The
colon appears on the status line 2s a prompt for an ex
command. You then can enter an ex command line ter-
minated by either a RETURN or 2n ESC and the ex com-
mand will execute. You are then prompted to type
RETURN to return to vi command mode. During the
input of the ex command line or during execution of the
ex command you may press INTERRUPT to abort what
you are doing and return to vi command mode.

Exit Editor - Z2Z
Syntax: ZZ

Function: Exit vi and write out the file if any changes have been
made. This returns you to the shell from which you
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invoked vi.
Quitto 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 for 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 of these commands perform actions that affect the ‘‘current’
file by defaylt. 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, f, or with the ‘‘next’ command, n. In most
respects, these commands are identical to similar commands for 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 INTERRUPT.

Command Structure

Most ex command names are English words, and initial prefixes of
the words are acceptable abbreviations. In descriptions, only the
abbreviation is discussed, since this is the most frequently used form
of the command. The ambiguity of abbreviations is resolved in
favor of 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 specifying the lines in the
file that they are to affect. A number of commands also may take a
trailing count specifying the number of lines to be involved in the
command. Counts are rounded down if necessary. Thus, the com-
mand ‘‘10p’" will print the tenth line in the buffer while ‘*‘move 5"
will move the current line after line 5.

Some commands take other information or parameters, stated after
the command name. Examples might be option names in 2 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 of commands have variants. The variant form of the
command is invoked by placing an exclamation mark (!) immedi-
ately after the command name.. Some of the default variants may be
controlled by options; in this case, the exclamation mark turns off
the meaning of the default.

In addition, many commands take flags, including the characters ‘‘p”’
and “I'". A “‘p"" or *‘I'" must be preceded by a blank or tab. In this
case, the command abbreviated by these characters is executed after
the command completes. Since ex normally prints the new current
line after each change, p is rarely necessary. Any number of plus
(+) or minus (- ) characters may also be given with these flags. If
they appear, the specified offset is applied to the current line value
before the printing command is executed.

Most commands that change the contents of the editor buffer give
feedback 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. -

Command Addreseing

The following specifies the line addressing syntax for ex commands:

. The current line. Most commands leave the current
line as the last line which they affect. The default
address for most commands is the current line, thus

4." is rarely used alone as an address.

n The nth line in the editor's buffer, lines being num-
bered sequentially from 1.

The last line in the buffer.
% An abbreviation for ‘*1,$"’, the entire buffer.
+nor-n An offset, n relative to the current buffer line. The

forms *.+3" “+3” and “+ 4+ are all
equivalent. If the current line is line 100 they all
address line 103.

[pattern/ or ! pattern?
Scan forward and backward respectively for a text
matching the regular expression given by pattern.
Scans normally wrap around the end of the buffer.
If all that is desired is to print the next line contain-
ing pattern, then the trailing slash (/) or question
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mark (?) may be omitted. If pattern is omitted or
explicitly empty, then the string matching the last
specified regular expression is located. The forms
“‘RETURN” and ‘“?RETURN’ scan using the last
named regular expression. After a substitute,
“RETURN’ and “‘??RETURN” would scan using
that substitute’s regular expression.

“or s Before each nonrelative motion of the current line
dot (.), the previous current line is marked with a
label, subsequently referred to with two single quo-
tation marks (). This makes it easy to refer or
return to this previous context. Marks are esta-
blished with the vi m command, using a single
lowercase letter as the name of the mark. Marked
lines are later referred to with the notation

’

3.
where 2 is the name of a mark.

Addresses to commands consist of a series of addresses, separated
by a colon (,} or a semicolon (;). Such address lists are evaluated
left to right. When addresses are separated by a semicolon (;) the
current line (.) is set to the value of the previous addressing expres-
sion before the next address is interpreted. If more addresses are
given than the command requires, then all but the last one or two
are ignored. If the command takes two addresses, the first addressed
line must precede the second in the buffer. Null address
specifications are permitted in a list of addresses, the default in this
case is the current line ‘“."’; thus ‘*,100"’ is equivalent to ‘*.,100". It
is an error to give a prefix address to 2 command which expects
none.

Command Format
The following is the format for all ex commands:

{address] [command] [!] [parameters] [count] [Aags|
All parts are optional depending on the particular command and its
options. The following section describes specific commands.
Argument List Commands
The argument list commands allow you to work on a set of files, by
remembering the list of filenames that are specified when you invoke
vi. The args command lets you examine this list of filenames. The
file 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 restast
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editing the files in the list. All of these commands are described
below:

args The members of the argument list are printed, with
the current argument delimited by brackets. For
example, a list might look like this:

filel file2 [file3] file4 file5
The current file is fileS.

f Prints the current filename, whether it has been
modified since the last write command, whether it is
readonly, the current linenumber, the number of
lines in the buffer, and the percentage of 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 form “‘w!'' 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 of the buffer.

f file The current fillename is changed to file which is con-
sidered ‘‘[Not edited]"".

n The next file in the command line argument list is
edited.

n! 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 [+ command] filelist
The specified filelist is expanded and the resulting list
replaces the current argument list; the first file in the
new list is then edited. If command is given (it must
contain no spaces), then it is executed after editing
the first such file.

rew The argument list is rewound, and the first file in the
list is edited.

rew! Rewinds the argument list discarding any changes
made to the current buffer.

Edit Commands

To edit a file other than the one you are currently editing, you will
often use one of the variations of the e command.
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In the following discussions, note that the name of the current file is
always remembered by vi and is specified by a percent sign (%). The
name of the previous file in the editing buffer is specified by a
number sign (#).

The edit commands are described below:

e fde Used to begin an editing session on a new file. The edi-
tor first checks to see if the buffer has been modified
since the last w command was issued. If it has been, a
warning is issued and the command is aborted. The com-
mand otherwise deletes the entire contents of the editor
buffer, makes the named file the current file and prints
the new filename. After ensuring that this file is sensible,
(i.e., that it is not a binary file, directory, or a device),
the editor reads the file into its buffer. If the read of the
file completes without error, the number of lines and
characters read is printed on the status line. If there were
any non- ASCII characters in the file they are stripped of
their non- ASCII high bits, and any null characters in the
file are discarded. If none of these errors occurred, the
file is considered edited. If the last line of the input file is
missing the trailing newline character, it is supplied and a
complaint issued. The current line is initially the first line
of the file.

e! file This variant form suppresses the complaint about
modifications having been made and not written from the
editor buffer, thus discarding all changes that have been
made before editing the new file.

e +nfile
Causes the editor to begin editing at line n rather than at
the first line. The argument n may also be an editor com-
mand containing no spaces; for example, *‘+ /pattern’’.

CNTRL-"
This is a shorthand equivalent for ‘‘:e #RETURN",
which returns to the previous position in the last edited
file. If you do not want to write the file you should use
‘‘:e! #RETURN"’ instead.

Wnite Commands

The write commands let you write out all or part of your editing
buffer to either the current file or to some other file. These com-
mands are described below:

w file
Writes changes made back to file, printing the number of lines
and characters written. Normally, fle is omitted and the buffer
is written to the name of the current file. If 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 fille does not
exist. Otherwise, you must give the variant form w! 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.

If an error occurs while writing the current and edited file, the
editor prints

No write since last change
even if the buffer had not previously been modified.

w>> file
Appends the buffer contents at the end of an existing file. Pre-
vious file contents are not destroyed.

w! name
Overrides the checking of the normal write command, and
writes to any file that the system permits.

w lcommand
Writes the specified lines into command. Note the difference
between

w! file
which overrides checks and
wlemd

which writes to a2 command. The output of this command is
displayed on the screen and not inserted in the editing buffer.

Read Commands

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 file Places a copy of the text of the given file in the editing
buffer after the specified line. If no file is given then the
current filename is used. The current filename is not
changed unless there is none, in which case the flle
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 for this command and causes the file to

be read at the beginning of the buffer. Statistics are given
as for the e command when the r successfully terminates.
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After an r the current line is the last line read.

r tcommand
Reads the output of command into the buffer after the
specified line. A blank or tab before the exclamation
mark (!} is mandatory.

Quit Commands

There are several ways to exit vi. Some abort the editing session,
some write out the editing buffer before exiting, and some warn you
if you decide to exit without writing out the buffer. All of these
ways of exiting are described below:

q Exits vi. No automatic write of the editor buffer to a file
is performed. However, vi issues a warning message if
the file has changed since the last w command was
issued, and does not quit. Vi will also issue a diagnostic
if there are more files in the argument list left to edit.
Normally, you will wish to save your changes, and you
should give a w command. If you wish to discard them,
use the ‘‘q!’’ command variant.

q! Quits from the editor, discarding changes to the buffer
without complaint.

wq name Like 2 w and then a q command.

wq! name This variant overrides checking of the w command so
that you can write to file that the system allows.

x name If any changes have been made and not written, writes
the buffer out and then quits. Otherwise, it just quits.

Global and Substitute Commands

The global and substitute commands allow you to perform complex
changes to a file in a single command. Learning how to use these
commands is a must for the serious user of vi.

g/pattern/emds
The g command has two distinct phases. In the first
phase, each line matching pattern in the editing buffer is
marked. Next, the given command list is executed with
the current line, dot (.}, initially set to each marked line.

The command list consists of the remaining commands
on the current input line and may continue to multiple
lines by ending all but the last such line with a backslash
(\). This multiple-line option will not work from within
vi, you must switch to ex to do it. If ¢mds (or the trailing
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slash (/) delimiter) is omitted, then each line matching
pattern is printed.

The g command itself may not appear in emds. The
options autoprint and acutosndent are inhibited during a glo-
bal command and the value of the repor® option is tem-
porarily infinite, in deference to a report for the entire glo-
bal. Finally, the context mark ( °) or (') is set to the
value of the current line (.) before the global command
begins and is not changed during 2 global command.

The following global commands, most of them substitu-
tions, cover the most frequent uses of the global com-
mand.

This command simply prints all lines that contain
the string ‘‘sl’ .

g/st/s//s2/ This command substitutes the first occurrence of

‘gl on all lines that contain it with the string
(‘52’1.

g/sl/s//s2/g¢ This command substitutes all occurrences of “‘s1”

with the string ‘‘s2’’. This includes multiple
occurrences of ‘‘sl’’ on 2 line.

g/sl/s//s2/sp This command works the same as the preceding

example, except that in addition, all changed lines
are printed on the screen.

g/s1/s//s2/gc This command asks you to confirm that you want to

make each substitution of the string ‘‘sl’’ with the
string “‘s2”’. If you type a ‘‘y’’ then the given sub-
stitution is made, otherwise it is not.

g/s0/s/s1/s2[/g This command marks all those lines that contain the

string ‘‘s0’’, and then for those lines only, it substi-
tutes all occurrences of the string ‘‘sl’’ with “‘s3’’,

g!/pattern/cmds This variant form of g runs c¢mds at each line not

matching pattern.

s/pattern/repl/optione

On each specified line, the first instance of text
matching the regular expression pattern is replaced
by the replacement text repl. If the globa! indicator
option character ‘‘g”’ appears, then all instances on
a line are substituted. If the confirm indication char-
acter ‘‘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 2 ‘‘y’’, you cause the substitu-
tion to be performed; any other input causes no
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change to take place. After an s command the
current line is the last line substituted.

v/patternf{cmds A synonym for the global command variant gf, run-
ning the specified ¢cmds on each line that does not
match pattern.

Tezt Movement Commands

The text movement commands are largely superseded by commands
available in vi command mode. However, the following two com-
mands are still quite uselul.

co addr flagr A copy of the specified lines is placed after addr,
which may be ‘0" . The current line *‘."”" addresses
the last line of the copy.

[rangelmaddr The m command moves the lines specified by range
after the line given by addr. For example, “m+ "
swaps the current line and the following line, since
the default range is just the current line. The first
of the moved lines becomes the current line (dot).

Shell Escape Commands

You will ofien want to escape from 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 The specified directory becomes the current direc-
tory. If no directory is specified, the current value
of the home option is used as the target directory.
After a cd the current file is not considered to have
been edited so that write restrictions on preexisting
files still apply.

sh A new shell is created. You may invoke as many
commands as you like in this shell. To return to vi,
type a CNTRL-D to terminate the shell

tcommand The remainder of the line after the exclamation (1)
is sent to a shell to be executed. Within the text of
command the characters ‘%’ and ‘‘#" are
expanded as the filenames of the current file and
the last edited file and the character ‘‘!"’ is replaced
with the text of the previous command. Thus, in
particular, ‘‘1!'’ repeats the last such shell escape. If
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|’’ of 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.

Other Commands

The following command descriptions explain how to use miscellane-
ous ex commands that do not fit into the above categories:

abbr

map, mapl

nu

preserve

Maps the first argument to the [following string. For
example, the following command

:abbr rainbow yellow green blue red

maps ‘‘rainbow’’ to ‘‘yellow green blue red’’. Abbrevia-
tions can be turned off with the unabbreviate command,
as in:

:una rainbow

Maps any character or escape sequence to an existing
command sequence. Characters mapped with map! work
only in insert mode, while characters mapped with map
work only in command mode.

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 of lines in the buffer,
set the number option.

The current editor buffer is saved as though the system
had just crashed. This command is for use only in emer-
gencies when a3 w command has resulted in an error and
you don't know how to save your work.

Prints the line number of the addressed line. The current
line is unchanged.

recover file

Recovers fle from the system save area. The system
saves a copy of the editing buffer only if you have made
changes to the file, the system crashes, or you execute a
preserve 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 gl it prints all of the option values.
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Giving an option name followed by a question mark (?) 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 option

to turn them on or
set nooplion

to turn them off. String and numeric options sre assigned with
set option==value

More than one parameter may be given to set; all are interpreted
from left to right.

tag label
The focus of editing switches to the location of lsbel. If neces-

sary, vi will switch to a different file in the current directory to
find label. If you have modified the current le 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 2 RETURN.

The tags file is normally created by a program such as ctags, and
congists of a3 number of lines with three flelds separated by
blanks or tabs. The first field gives the name of the tag, the
gecond the name of the file where the tag resides, and the third
gives an addressing form which can be used by the editor to find
the tag. This fleld is usually a3 contextual scan using / pattemn /
to be immune to minor changes in the fille. Such scans are
always performed as if the nomagic option was set. The tag
names in the tags file must be sorted alphabetically. There are 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=zre.

The first thing that must be done before you can use vi, is to set the
terminal type so that vi understands how to talk to the particular ter-
minal you are using.

Each time vi is invoked, it reads commands from the file named
.ezre in your home directory. This file normally sets the user’s pre-
ferred options so that they need not be set manually each time you
invoke vi. Each of the options is described in detail below.
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Options

There are only two kinds of options: switch options snd string
options. A switch option is either on or off. A switch is turned off
by prefixing the word no to the name of the switch within & set com-
mand. String options are strings of characters that are assigned
values with the syntax option==string. Multiple options may be
specified on a line. Vioptions are listed below:

sutoindent, 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 detzrmine
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
shiftwidth option. You cannot backspace over the indent, except
by typing a CNTRL-D.

Specially processed in this mode is a line with no characters
added to it, which turns into s completely blank line (the whi-
tespace provided for the autosndent is discarded.) Also specially
processed in this mode are lines beginning with 2 caret ( *) and
immediately followed by a CNTRL-D. This causes the input to
be repositioned at the beginning of the line, but retains the pre-
vious indent for the next line. Similarly, a ‘0" 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.

autoprint 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’’ to each such command. Autopnnt is suppressed in
globals, and only applies to the last of many commands on a
line.

autowrite, aw default: noaw
Causes the contents of the buffer to be automatically written to
the current file if you have modified it when you give 3 next,
rewind, tag, or ! command, or a CNTRL-" (switch files) or
CNTRL-| (tag go to) command.

beautify, bf default: nobeautify
Causes all control characters except tab, new line and formfeed
to be discarded from the input. A complaint is registered the
first time a backspace character is discarded. Besutify does not
apply to command input.

directory, dir  default: dir==/tmp
Specifies the directory in which vi places the editing buffer file.
If this directory is not writable, then the editor will exit abruptly
when it fails to write to the buffer file.
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edcompatible  default noedcompatible
Causes the presence or absence of g and ¢ suffixes on substitute
commands to be remembered, and o be toggled on and off by
repeating the suffixes. The suffix r causes the substitution o be
like the command, instead of like &.

errorbells,eb  default noeb
Error messages are preceded by a bell. If possible, the editor
always places the error message in inverse video instead of 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.

ignorecase, ic  default noic
Maps all uppercase characters in the text o 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 default: nolisp
Autoindent indents appropriately for LISP code, and the ( ) { } [[
and ]] commands are modified to have meaning for LISP.

list default nolist
All printed lines will be displayed unambiguously, showing tabs
and end-of-lines.

magic default magic
If nomagic is set, the number of regular expression metacharac-
ters is greatly reduced, with only up-arrow (") and dollar sign
($) having special effects. In addition the metacharacters ™
and “*&" in replacement patterns are treated as normal charac-
ters. All the normal metacharacters may be made magic when
nomagic is set by preceding them with a backslash ().

mesg default nomesg
Causes write permission to be turned off to the terminal while
you are in visual mode, if nomesg 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 defaultopen
If set to moopen, the commands open and visual are not permit-
ted from ex. This is set to prevent conlusion resulting from
accidental entry to open or visual mode.

optimize, opt  default: optimize
Output of text to the screen is expedited by setting the terminal

Page 30



VI (C) VI(C)

so that it does not perform automatic carriage returns when
printing more than one line of output, thus greatly speeding out-
put on terminals without addressable cursors when text with
leading whitespace is printed.

paragraphs, para default: para==IPLPPPQPP TPbp
Specifies paragraph delimiters for the { and } operations. The
pairs of characters in the option’s value are the names of the
nroff macros that start paragraphs.

prompt default: prompt
Ex input is prompted for with a colon (:). If noprompt is set,
when ex command mode is entered with the Q command, no
colon prompt is displayed on the status line.

redraw default: noredraw
The editor simulates (using great amounts of output}, an intelli-
gent terminal on a dumb terminal. Useful only at very high
speed.

remap default: remap
If on, mapped characters are repeatedly tried until they are
unchanged. For example, if o is mapped to O and O is mapped
to I, o will map to / if remap is set, and to O il noremap is set.

report default: report==5

Specifies a threshold for feedback from commands. Any com-
mand that modifies more than the specified number of lines will
provide feedback as to the scope of its changes. For global com-
mands and the undo command, which have potentially far
reaching scope, the net change in the number of 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-
mand on the individual commands performed.

scroll  default: scrollme window
Determines the number of logical lines scrolled when CNTRL-D
is received from a terminal input in command mode, and the
number of lines printed by a command mode z command (dou-
ble the value of scroll}.

sections default: sections==SHNHH HU
Specifies the section macros for the [[ and ]] operations. The
pairs of characters in the option’'s value are the names of the
nroff macros that start paragraphs.

shell, sh default: sh==/bin/sh
Gives the pathname of the shell forked for 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
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with CNTRL-D when using asutoindent to append text, and by the
shift commands.

showmatch, sm default: nosm
When 3 ) or } is typed, moves the cursor to the matching ( or {
for one second if this matching character is on the screen.

tabstop, ta default: tg==8
The editor expands tabs in the input file to be on tabstop boun-
daries.for the purposes of display.

taglength, t default: tl==0
The first taglength characters in » tag name are significant, but
all others are ignored. A value of zero (the default) means that
all characters are significant

tags default: tags==tags /usr/lib/tags
A path of files to be used as tag files for the tag command. A
requested tag is searched for in the specified files, sequentially.
By default files named tsg are searched for in the current direc-
tory snd in /usr/lib.

term default==value of shell TERM variable
The terminal type of the output device.

terse  default: noterse
Shorter error diagnostics are produced for the experienced user.

warn default: warn
Warn if there has been ‘‘{No write since last change]’’ before a
shell escape command (!).

window default: window==speed dependent
This specifies the number of lines in 3 text window. The default
is 8 at slow speeds (800 baud or less), 16 at medium speed
{1200 baud), and the full screen (minus one line) at higher
speeds.

w300, w1200, w8600
These are not true options but set window (above) only if the
speed is slow (300), medium (1200), or high (9600), respec-
tively.

wrapscan, ws  default: ws
Searches using the regular expressions in addressing will wrap
around past the end of the file.

wrapmargin, wm default: wm =0
Defines the margin for automatic insertion of newlines during
text input. A value of zero specifies no wrap margin.

writeany, wa default: nowa
Inhibits the checks normally made before write commands,
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allowing a write to any file that the system protection mechan-
ism will allow.

Regular Expressions

A regular expression specifies a set of strings of characters. A
member of this set of strings is said to be matched by the regular
expression. Vi remembers two previous regular expressions: the
previous regular expression used in a substitute commsnd and the
previous regular expression used elsewhere, referred o sg the previ-
ous scenning regular expression. The previous regular expression

can always be referred to by & null regular expression: e.g., *‘//”" or
[T X 31

The regular expressions allowed by vi are constructed in one of two
ways depending on the setting of the magse option. The ex and vi
default setting of magse gives quick access to a powerful set of regu-
lar expression metacharacters. The disadvantage of magic is that the
user must remember that these metacharacters are megie and pre-
cede them with the backslash () to use them as ‘‘ordinary’’ charae-
ters. With nomagic set, regular expressions are much simpler, there
being only two metacharacters. The power of the other metacharac-
ters is still available by preceding the now ordinary character with 2
“\". Note that ‘““\"" is thus always a metacharacter. In this discus-
sion the magic option is assumed. With nomagic the only special
characters are the caret (°) at the beginning of » regular expression,
the dollar sign ($) at the end of a regular expression, and the
backslash (\). The tilde ( °) and the ampersand (&) also lose their
special meanings related to the replacement pattern of a substitute.

The following basic constructs are used to construct magic mode reg-
ular expressions.

char
An ordinary character matches itself. Ordinary characters are
any characters except a caret ( °) at the beginning of a line, 2
dollar sign (8) at the end of line, a star (s) as any character
other than the first, and any of the following characters:

N

These characters must be escaped (i.e., preceded) by a backslash
{\) if they are to be treated as ordinary characters.

At the beginning of a pattern this forces the match to succeed
only at the beginning of a line.

€ At the end of a regular expression this forces the match to
succeed only at the end of the line.

. Matches any single character except the newline character.
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\< Forces the match to oceur only at the beginning of a ‘‘word"’;
that is, either at the beginning of a line, or just before a letter,
digit, or underline and after a character not one of these.

\> Similar to *\<"’, but matching the end of a ‘‘word", i.e. either
the end of the line or before a character which is not a letter, a
digit, or the underline character.

(string] .
Matches any single character in the class defined by stmng. Most
characters in &rng define themselves. A pair of characters
separated by a dash (- ) in etring defines the set of characters
between the specified lower and upper bounds, thus **[a- 1]"" a8
a regular expression matches any single lowercase letter. If the
first character of string is a caret ( )} then the construct matches
those characters which it otherwise would not Thus *[*a~ 1]
matches anything but a lowercase letter or a newline. To place
any of the characters caret, left bracket, or dash in dning they
must be escaped with a preceding backslash ().

The concatenation of two regular expressions first matches the left
most regular expression and then the longest string that can be
recognized as a regular expression. The first part of this new regular
expression matches the first regular expression and the second part
matches the second. Any of the single character matching regular
expressions mentioned above may be followed by a ‘‘star’ (»} to
form a regular expression that matches gero or more adjacent
occurrences of the characters matched by the prefixing regular
expression. The tilde (°) may be used in a regular expression to
match the text that defined the replacement part of the last s com-
mand. A regular expression may be enclosed between the sequences
“\(’* and ‘*\)"" to remember the text matched by the enclosed regu-
lar expression. This text can later be interpolated into the replace-
ment text using the notation

\digs
where digit enumerates the set of remembered regular expressions.

The basic metacharacters for the replacement pattern are the amper-
sand (&) and the tilde {7} these are given as ‘“\&’* and ‘‘\™' when
somagie i3 set. Each instance of the ampersand is replaced by the
characters matched by the regular expression. In the replacement
pattern the tilde stands for the text of the previous replacement pat-
tern.

Other metasequences possible in the replacement pattern are always
introduced by a backslash (). The sequence ‘‘\n'' is replaced by the
text matched by the nth regular subexpression enclosed between
“\("" and ‘*\)’". When nested, parenthesized subexpressions are
present, n is determined by counting occurrences of *‘\(’’ starting
from the left. The sequences ‘‘\u’’ and “‘\I'" cause the immediately
following character in the replacement to be converted o uppercase
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or lowercase, respectively, if this character is a letter. The sequences

“\U'* and ‘‘\L" turn such conversion on, either until “\E" or **\e"

is encountered, or until the end of the replacement pattern.
Limitations

When using vi, you should note the following limits:

250,000 lines in a file

1024 characters per line

258 characters per global command list

128 characters per filename

128 characters in the previous inserted and deleted text

100 characters in a shell escape command

83 characters in a string valued option

30 characters in a tag name

Notes

The fuer [lid [e22.13preserve program can be used to restore vi buffer
fles that were lost as a result of a system crash. The program
searches the /tmp directory for vi buffer files and places them in the
directory /usr/preserve. The owner can retrieve these files using the
- roption,

The /uer/lid [ez2.13preserve program must be placed in the system
startup file, /etc/re, before the command that cleans out the /tmp

directory. See the XENIX Operations Guide for more information on
[ete fre.

Do not run UUCP and the VI editor concurrently.
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Neame
vsh — mem driven visual shell

Symtax
vsk

Deseription
Vsh is a highly iateractive, visually oriented shell which eases
many XENIX activities. The vsh features both standard and cus—
tomizable XENIX command mepus and on—line help. The vsh
displays information apd menus ia windows oa the screem. To

entex vsh, simnply type
veh-

from a shell promp. Vsh can also be made a user's default shell
by changing their shell emtey im /etc/passwd (the last colom—
separated field). Help is available from all menus by typing the
question mark character.

The very last line of the sereem is a stats line. The status line
displays the current pathname, the date, time apd operating system
pame. If you bave new mail, the status line will indicate so.
Above the status lies is the message line, which displays messages,
error orf otherwise, from vsh.

A command menu is displayed at the bottom of the screen. The
standard mens comaing a range of commonly used XENIX com—
mands. Above the command mesu is the ocutput window. This
window comtains a scrolling display of the cutput from commands.
This window is net visible at stast—up, but is displayed while rua—=
ping certain commands such as ‘="',

la the top of the screen is a window with a listing of the cusrent
working directory. To alter the size of this window use the Win—
dow command from the main command menu. [tems in the listing
window may be selected using standard key commands (g.v.).
Two special key commands are used with the listing window. The
equals sign ‘=’ (‘SHOW’) key displays the contents of the
currently selected file or directory. The minus sigan ‘=' (‘GOA-
WAY") key will retun you to the listing window.

Commands may be invoked in one of two ways. A command can
be selected by pressing the first letter of its name. Alternatively,
press the space bar. Each time the space bar is pressed, the next
menu itemm will be highlighted. This highlighting indicates that the
command has been selected. Backspace moves to the previous
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selection.

Once a command is selected, press the return key. A menu is
displayed which gives the valid arguments for the particular com—
mand. The default choice is shown in parentheses, ¢.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 menu is filled in, press RETURN to start the command.

Main Meou Commands
The following menu options are available from the standard main
menu. Certain sub—commands are available under the Options
sclection. These are described in the next section.

Copy Copy a file to a new file. Copy the contents of a directory
to a pew directory.
Delete Delete a file or directory.

Edit Invoke an editor for a file. Default is the visual editoc
vi(C).

Help  Get help on diverse topics. A menu is displayed at the (
botiom of the screen of available help topics.

Mail  Sead or read XENIX mail.

Name Rename a directory or file.

Options Perform various commands. See OPTIONS section.

Print  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 commands to move around (see
KEY COMMANDS Section).

Window (
Reset upper window ‘redraw’ characteristics and height. X

Options Subcommand
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The Options selection on the main menu has several important
commands grouped under the seclections Directory, Filesystem,
Output, and Permissions. These are as follows:

Directory
Make Make a directory under current working directory.
Usage Display disk usage by number of blocks in current work—

ing directory.

Filesystem

Create Create a filesystem.

FilesCheck
Check file system consistency.

Mount Mount a file system on a specified mount —point.

SpaceFree
Report number of disk blocks available on all or some
mounted file systems.

Uamount

Unmount specified file system if it is not currently busy.
Output

VShell Echo vsh commands in output window (default).

XENIX Echo actual XENIX commands in output window. For
instance, if running “‘Options Filesystem FilesCheck'’, the
command fsck will be displayed in the output window if
“‘Options Output Xenix'® is set.

Permissions
Change permissions on a file or directory.

Key Commands
The following keyboard commands allow editing of menus and
fields, and give access to various vsh features.

<CTRL-E>

Move the cursor up one line.
<CIRL-X>

Move the cursor down one line.
<CIRL-S>

Move the cursor left one character.
<CIRL-D>

Move the cursor right one character.
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<CTRL-R><CIRL—-E>

Scroll page uvg.
<CTRL=R><CTRL-X>

Scroll page dowa.
<CTRL=R><CIRL-=8>

Scroll page left.
<CTRL=R><CIRL-D>

Scroll page sight.
<CIRL-=Q>

Home. Go v start of menus.
<CIRL=Z>

Epd. Co to the end of menu.
<CTRL-=C>

Cancel. Stop present opesation and return to the main
comsnand menu.

<RETURN>
Start the presem command.
<TAB>, <CTRL<=I>, c¢ <CTRL—=A>
Move to and selex entire coments of next field in com—
mand line.
<SPACE>
Select gext item in menu.

<BACKSPACE> or <CTRL~H>
Select previcus menu item. [n editing command lists,
deletes charactes. Replacement tezt may then be typed.

<CTIRL=Y> of <DEL>

Delete selected charactes.
<CTRL-=L>

Move to next character to right of cusrent cursor position.
<CTRL-=K>

Move to next character to left of current cursor position.
<CTRL-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 at the time of the request.
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- Show. Display sub—directory listings and text files in
directory listings. Display submenus for commands in
main menu.

- Goaway. Return listing window to cumrent or parent
directory after a show command.

@ Display the Modify menu.

! Redraw the screen.

! Display filter menu.

Flles

/use/lib/vsh/mepu. def
standard menu definition file.

fusr/lib/vsh/. mmu
extension for customized command menus.

fusr/lib/vsh/VSHELL . HPP
help file

luserlib/vsh/ VSHELL . HPT
yet another help file

Notes
Mouse commands given in the help menus are pot yet supported.
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Name

wait - Awaits completion of background processes.

Syntax

wait

Description

Waits until all background processes started with an ampersand ( &)
have finished and reports on abnormal terminations.

Because the waif(S) system call must be executed in the parent pro-

cess, the shell itself executes wast, without creating a new process.
See Also

sh(C)

Notes.

Not all the processes of a pipeline with three or more stages are chil-
dren of the shell, and thus cannot be waited for.
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Name

wall - Writes to all users.

Syntax
[etc/wall

Description
Wall reads a message from the standard input until an end-of-file. It
then sends this message 0 all users currently logged in preceded by
‘‘Broadcast Message from ..."". Wall is used to warn all users, for
example, prior to shutting down the system.

The sender should be super-user to override any protections the
users may have invoked.

Files
/dev Juty®

See Also
mesg( C), write{ C)

Diagnostics

Cannot send to ... The open on a uger's tty file has failed.
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Name

we - Counts lines, words and characters.

Syntax

we [ - lwe | { names |

Description

We counts lines, words and characters in the named files, or in the
standard input if no names appear. It also keeps a total count for all
named files. A word is a maximal string of characters delimited by
spaces, tabs, or newlines.

The options I, w, and ¢ may be used in any combination to specify
that a subset of lines, words, and characters are to be reported. The
default is - lwe.

When names are specified on the command line, they will be printed
along with the counts.
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Name

what - Identifies files.

Syntax
what files

Description
What searches the given files for all occurrences of the pattern
O (#) and prints out what follows until the first tilde ("), greater-
than sign ( > ), new-line, backslash (\) or null character. The SCCS
command get( CP) substitutes this string as part of the @ (#) string.
For example, if the shell procedure in file print contains

% Q@ (#)this is the print program
# @ (#)syntax: print [files]
pr $= |lpr
then the command
what print

displays the name of the flle print and the identifying strings in that
file:

print:
this is the print program
syntax: print [files]
What is intended to be used with the get(CP) command, which
automatically inserts identiflying information, but it can also be used
where the information is inserted manually.

See Also
admin(CP), get( CP)
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Name

who - Lists who is on the system.

Syntax
who [ who-file | [am1 ]

Description

Who, without an argument, lists the login name, terminal name, and
login time for each current XENIX user.

Without an argument, wAo examines the /etc/utmp file to obtain its
information. If a file is given, that file is examined. Typically the
given file will be /usr/adm/wtmp, which contains.a record of all the
logins since it was created. Then wAo lists logins, logouts, and
crashes since the creation of the wtmp file. Each login is listed with
user name, terminal name (with /dev/ suppressed), and date and
time. When an argument is given, logouts produce a similar line
without a user name. Reboots produce a line with x in the place of
the device name, and a fossil time indicative of when the system
went down.

With two arguments, as in who am I (and also who are you), who
tells who you are logged in as.

Files

[ete/utmp

See Also
getuid(S), utmp(M)
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Name

whodo - Determines who is doing what.

Syntax
[ete/whodo

Description
Whodo produces merged, reformatted, and dated output from the

who(C) and po(C) commands.

See Also
ps(C), who(C)
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Name

write = Writes to another user.

Syntax

write user | tty |

Description

Whnite copies lines from your terminal to that of another user. When
first called, it sends the message:

Message from yourlogname gourtty ...

The recipient of the message should write back at this point. Com-
munication continues until an end-of-file is read from the terminal
or an interrupt is sent. At that point, wnte writes

(end of message)
on the other terminal and exits.

If you want to write to a user who is logged in more than once, the
tty argument may be used to indicate the appropriate terminal

Permission to write may be denied or granted by use of the mesg(C)
command. At the outset, writing is allowed. Certain commands, in
particular nroff{CT) and pr(C), disallow messages in order to
prevent messy output.

If the character ! is found at the beginning of a‘line, wnte calls the
shell to execute the rest of the line as a command.

The following protocol is suggested for using wnte: when you first
write to another user, wait for him or her to write back before start-
ing to 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 to be terminated.
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Files
Jete/utmp To find user
/bin/sh To execute !

See Also
mail(C), mesg(C), who(C)

WRITE (C)
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Name

xargs - Constructs and executes commands.

Syntax

xargs [ flags] [ command [ initial-arguments] ]

Description

Xarge combines the fixed initial-arguments with srguments read from
the standard input to execute the specified command one or more
times. The number of arguments read for each command invocation
and the manner in which they are combined are determined by the
flags specified.

Command, which may be a shell file, is searched for using the shell
SPATE variable. If command is omitted, /bin/echo is used.

Arguments read in from standard input are defined to be contiguous
strings of characters delimited by one or more blanks, tabs, or new-
lines; empty lines are always discarded. Blanks and tabs may be
embedded as part of an argument if escaped or quoted: Characters
enclosed in quotes (single or double) are taken literally, and the del-
imiting quotes are removed. Outside of quoted strings a backslash
(\) will escape the next character.

Each argument list is constructed starting with the iniial-arguments,
followed by some number of arguments read from standard input
(exception: see - i flag). Flags =i, =1, and - n determine how
arguments are selected for each command invocation. When none
of these flags are coded, the iaitial-arguments are followed by argu-
ments read continuously from standard input until an internal buffer
is full, and then command is executed with the accumulated args.
This process is repeated until there are no more args. When there
are flag conflicts (e.g., =1 vs. - n), the last flag has precedence.
Flag values are:

- lnumber Command is executed for each nrumber lines of
nonempty arguments from the standard input. This is
instead of the default single line of input for each com-
mand. The last invocation of command will be with
fewer lines of arguments if fewer than number remain.
A line is considered to end with the frst newline unless
the last character of the line is 2 blank or a tab; 2 trail-
ing blank/tab signals continuation through the next
nonempty line. If number is omitted 1 is assumed.
Option - x is foreed.

- ireplate Insert mode: command is executed for each line from
the standard input, taking the entire line as a single arg,
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- nnvmber

saze

ecofstr

XARGS (C)

inserting it in initial-arguments for each occurrence of
replstr. A maximum of 5 arguments in instial-arguments
may each contain one or more instances of repletr,
Blanks and tabs at the beginning of each line are
thrown away. Constructed arguments may not grow
larger than 255 characters, and option - x is also
forced. {}is assumed for replstr if not specified.

Executes command using as many standard input argu-
ments as possible, up to number arguments maximum.
Fewer arguments will be used if their total size is
greater than size characters, and for the last invocation
if there are fewer than aumber arguments remaining. If
option -~ X is also coded, each number arguments must
fit in the eize limitation, else zargs terminates execu-
tion.

Trace mode: The command and each constructed argu-
ment list are echoed to file descriptor 2 just prior to
their execution.

Prompt mode: The user is asked whether to execute
command each invocation. Trace mode (- t) is turned
on to print the command instance to be executed, fol-
lowed by a ?... prompt. A reply of y (optionally fol-
lowed by anything) will execute the command; anything
else, including just a carriage return, skips that particu-
lar invocation of command.

Causes zarge to terminate if any argument list would be
greater than aze characters; - x is forced by the
options ~ i and - . When neither of the options - i,
- |, or — n are coded, the total length of all arguments
must be within the size limit.

The maximum total size of each argument list is set to
sze characters; size must be a positive integer less than
or equal to 470. If — s is not coded, 470 is taken as the
default. Note that the character count for sze includes
one extra character for each argument and the count of
characters in the command name.

Eofstr is taken as the logical end-of-file string. Under-
score ( _) is assumed for the logical EOF string if - e is
not coded. - e with no eofstr coded turns off the logi-
cal EOF string capability (underscore is taken literally).
Xargs reads standard input until either end-of-file or
the logical EOF string is encountered.

Xargs terminates if it either receives a return code of - 1 from, or if
it cannot execute, command. When ¢ommand is a shell program, it
should explicitly ezt (see sA(C)) with an appropriate value w avoid
accidentally returning with - 1.
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Examples

The following will move all files from directory $1 to directory $2,
and echo each move command just before doing it

Is 81 |xargs - i - ¢t mv $1/{} $2/{}

The following will combine the output of the parenthesized com-
mands onto one line, which is then echoed to the end of file log:

(logname; date; echo $0 $*) | xargs >Dlog

The user is asked which files in the current directory are to be
printed and prints them one at a time:

Is | xargs - p ~ 1| lpr
Or many at a time:
Is | xargs - p - | | xargs lpr

The following will execute diff(C) with successive pairs of arguments
originally typed as shell arguments:

echo $* | xargs - n2 diff
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Name

yes ~ Prints string repeatedly.

Syntax

yes | string |

Description

Yes repeatedly outputs ‘‘y’’, or if a single string argument is given,
then arg is output repeatedly. The command will continue
indefinitely unless aborted. Useful in pipes to commands that
prompt for input and require 2 ‘‘y’* response for a yes. In this case,
yes terminates when the command it pipes to terminates, so that no
infinite loop occurs.
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Name

intro - Introduction to miscellaneous features and files.

Description
This section contains miscellaneous information useful in maintain-

ing the system. Included are descriptions of files, devices, tables and
programs that are important in maintaining the entire 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 matd command to refer to specific machines or users in a
network. Aliasing allows a complex combination of site,
machine, and user names to be represented by a single name.

The aliases, maliases, 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 aliashash command. The file is used by the
mad 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, machine,
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!| machine:] user[,[[site!| machine:| user] ...
alias:[[site!| machine:] 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 a2 systemid file. A machine alias may be used in
place of a site and machine 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 (|) 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 machine, the meaning should be escaped with ‘“\\”,
as in:
foo: mach?\\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, machine 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 ma#l 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 turn, (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 aloop 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 mad command
sends the message to each user in the list. When it is a
command-pipeline, the matd command starts execution of the
command on the specified machine and sends the message as
input. When the alias is an error-message, the ma# 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 (#) is 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 uuep?. 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

$p

$r

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 #.

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.

This field contains a string of upper and lower case alpha-
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 charaters found in the $r
field, or

2) the user has a $p field and it contains a ‘““*”’, or

3) the real user id is O (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/mail/aliases.hash
/usr/lib/mail /maliases
/usr/lib/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 ] [ -0 output-file | [ input-file }

1

Description

The aliashash command reads the input-file and generates a output-file
containing a hash table of alias definitions for a Micnet network.
The input-file must name a file containing alias definitions in the
form described for the aliases file (see aliases(M)). If 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. If no input-file is given, the command reads the file named
[usr/lib/mail /aliases and creates the file named
/usr/lib/mail/aliases.hash.

If invoked with the — v option, the command lists information about
the hash table.

The output-file will contain both the alias definitions given in the
input-file and the new hash table. The hash table appears at the
beginning of the file and is separated from the alias definitions by a
blank line. The hash table has three or more lines. The first line is:

#<hash>

The second line has 4 entries: the bytes per table entry, the max-
imum number of items per hash value, the number of entries in the
table, and the offset (in bytes) from the beginning of the file to the
beginning of the alias definitions.

The next lines (up to the end of 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 leading blanks if necessary and is always relative
to the start of the definitions.

The aliashash command is normally invoked by the tnstall option of
the netutid command. If the alias definitions of a network must be
changed, the definitions in the aliases file should be changed and a
new aliases.hash file created using the aliashash command. The
new aliases.hash file must then be copied to all other computers in
the network.
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Files
Jusr/lib/mail /aliashash
Jusr/lib/mail /aliases
Jusr/lib/mail/aliases.hash

See Also
aliases{(M), netutil{C)

Warning
Do not use the slicshash command to create the aliases.hash file
while the network is running. If necessary, create a temporary out-
put file, aliases.hash- , using the - o option, then type:

mv aliases.hash- aliases.hash

This will prevent disruption of the network.
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Name

ascii - Map of the ASCII character set.

) Description

ASCII (M)

Aascit is 3 map of the ASCII character set. It lists both octal and hexa-
decimal equivalents of each character. It contains:

(000 aal 001
(010 bs |01l
{020 dle [021
[030 can [031
{040 sp [041
050 { 051
loso 0 [061
070 8 |oT1
(100 @ |101
[110 H 111
{120 P [121
[130 X 131
(140 * 141
[150 b [151 i
1160 p [161
) 170 x 171
| 00 nul| 01
| 08 bs | 09
| 10 dle| 11
| 18 can| 19
| 20 sp | 21
[28( | 29
]300 |31
| 388 | 39
| 40@ | 41
| 48 H | 49
| 50 P | 51
] 58 X | 59
| 60 + | 61
| 68 h | 89
[70p |71
{78 x | 79
)Files
Jusr/pub/ascii

soh |002 stx |003
bt [012 al 013
del |022 dc2 [023
em [032 sub {033
1 |o42 > 043
) 052 « 033
1 o062 2 083
9 Jo72 : |073
A (102 B |[103
1 1121 113
Q 122 R 123
Y [1322Z [133
a 142 b 143
i 152§ |153
q |182 r [163
y 172z |173
soh | 02 stx | 03
bt | 0a ol | 0b
del| 12 de2| 13
em | 1a saub| 1b
1|22 * |23
} |2 | 2b
1 (322 |33
9 |3 : |3
A [ 42B | 43
1 |4a ] | 4b
Q |52R | 53
Y | SaZ | Sb
a | 82b |63
i | 6aj | 6b
q |72 |78
y | 7Taz | 7b

etx
vt
dec3
esc
#
B

3

~e mo—WARO-

etx
vt

dc3
esc

O S

~awa—nARO

|004
014
024
[034
044
1054
084
1074
|104
|114
|124
134
|144
[154
164
[174

| 04
| 0¢
| 14
| 1¢
| 24
| 2¢
| 34
| 3¢
| 44
| 4¢
| 54
| Se
| 64
| 8¢
| 74
| Te

eot
np
dc4
s
$

4
<
D
L
T
\
d
!
t
I

eot
=p
dc4
fs
3

—e — A~ UOA >

[005 enq [006
015 ¢r |016
|025 nak |026
|035 gs {038
{045 % 048
|055 -  [os6
|065 5 |066
{075 = (078
{108 E |108
j115 M [118
125 U |128
j138 | [138
|145 ¢ [148
[155 m [156
[165 u [166
178 } |178
| 05 enq| 06
| 0d cr | Qe
| 15 nak| 18
| 1d gs | le
| 25 % | 26
| 2d- | 2e
| 36 5 | 38
| 3d = | 3e
| 45 E | 46
| 4d M | 4e
| 55U | 56
| 84 | | Se
| 85 ¢ | 68
| 6d m | 6e
|75 0 | 78
[ 7d } | Te

ack jo07 bel

so |017
syn |027
rs |037
& |047
|07
|067
|77
|107
j117
1127
(137
[147
187
1167
177

L ZMmY o

14 P =~

ack | 07
so | Of
syn| 17
rs | 1f
& | 27
| 2f
| 37
| 3f
| 47
| 4f
| 87
| 8f
|

|

|

|

L <ZmY @

87
6f
77
7f

14 B ™
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Name

badblkutil — install or modify bad block table on a disk

yntax
badblkutil [key | [ -a alias | | ~d data | [ dmum ... | [-]

Deseription

XENIX disk drivers keep 2 list of hard disk media defects called the bad block table. This list
lives in 2 special partition on the hard disk. If 2 fle on the hard disk includes a location which
coatains & media defect, the disk driver uses the bad block table to 'alias’ the block to another,
son-defective locatioa.

The bad biock table may be accessed by a user or a shell script using the bad block utility
[ete/badbklutil.

badblkutil should only be used a¢ hard disk imitialization, or if 2 disk driver error message
reports 3 new bsd block. You must be superuser to rum badblkutil. Only the system
administrator shoald run the bad block utility.

badblkuti] assumes that the fixed disk has at least two partitions, called devices. The alias
device holds the bad bloek tables and alias blocks. The data device occupies the remainder of
the disk.

badblkutil may be run interactively, or through command line fags. The Options portion
of this manual page describes interactive use of badblikutil. The Flags portion describes the
command lise use of badblkutl,

}ptbm

Bad block aliasing is usually transparent to the user. If 2 new hard disk media defect is
esicountered, 2 message similar to the following will be dispiayed on the system coasole screen:

error on dev Fixed Disk (3,7), block=e374 cmd==8/10 statusem.l

More than one message of this kind may be displayed. Be sure to write down all such messages.

Login 22 superuser and invoke tiie bad block utility:

# /ote/badbikutil

The program will initially promps:

Update (u), create {c) or print (p) the bad block table

First, print the bad block table by entering p and pressing carriage returu. If there is a0 nad
block table, enter ¢ whes prompted agaia in order to create the table.

If there is already 3 bad block table, enter u to update the table. The utility will then prompt
you:

Name for data partition oa device?

Page 1



BADBLKUTIL(M) BADBLKUTIL(M)

This refers to the second number in parentheses in the error message. This number is the
minor device number of the parition in which the error occured. Enter a device name from the
following table:

partition enter this device name: )
L /dev [hdods @
8 /dev /hdObb

7 /dev [root

In the example given above, the ervor cceurred in partition 7. In this case you wouid type
/dev/root and press carriage return.

The program will thea prompt you:

Name for bad block partitioa oa device?

You must enter the name of the bad block partition device, /dav/hdObb.
The utility will then prompt:

Perform surface analysia?

As the surface test has already been performed, eater a.
Next the utility will promps:

Knowa bad block number? (

This refers to the number following the message “block=s" in the error message. In the example
given above, block number 374 has been recognized as 2 bad block. You wouid in this case
enter 37{ and press carsiage return. If there is more than one bad block, continue entering the
numbers. When you have entered the last bad block number, simply press carriage return in
response to the “Known bad block numbes?™ prompt.

Lastly, the bad block utility will ask you if yog wish to inspect the updated bad block utility.
The program will thea exit.

Flags
The key argument consists of a character string which specifies what action(s) badblkutil will
perform. The following key characters are recognized:
e Create 2 new bad block table for the disk, destroying any existing bad block tables.
If ¢ is specified, u cannot be specified.

u Update the existing bad block table to inciude 2ny new bad blocks, without interfering
with the entries aiready in the bad block table. If u is specified, ¢ cannot be specified.
P Priat the numbers of the bad blocks and their corresponding alias blocks ia the bad

block table. Data block aumbers are listed 39 decimal offsets from the start of the
data device. Alias block numbers are listed as decimal offsets from the start of t
aliae device.

q Quiet operation: suppress prompts and run goan-interactively.
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s Petform a surface analysis of the device by reading every block on the device. Blocks
which cause read errors are interpreted as bad. If either e or u are specified in the
key, bad blocks are entered into the bad block table. If neither is specifled, the bad
block table is not aitered. If p is specified in the key, the decimal numbers of bad
blocks found by the surface alaysis are displayed.

) Other command line arguments which are separate from the key are as follows:
- alise
Specifles alias to be the XENIX device which has been set aside for bad block tables
and alias data blocks.

-d date
Specifies dats to be the XENIX device to be checked for bad blocks, and should be the
partition which spans the entire drive. If the bad block table is not being changed,
aad 2 surface analysis is not being performed, data need not be specified.

boum  Specify the decimal numbers of blocks to enter into the bad block table. These
blocks should be kpowa to be bad, i.e. bssed om manufacturer's information or on
historicaily unseliable behavioe. Block gumbers must be relative to the start of the
data device.

- Padblkutil will read an ASCI format list of decimal bad block gumbers from the
standard inpug.

Notes
As with bnum, the blocks listed should be known to be bad.

Warning:
Specifying 2 incorrect deviee (o7 afiaz or dala can cause severe damage to data or file systems
} on the disk!

Attempting to alias ‘reserved’ blocks, such as boot blocks, fle system blocks, ete., will generate
a message asking for permissior to continue, ouly when ruaning interactively.

‘Reserved’ blocks are given no specinl consideration in noa-interactive mode.

When a bad block is initially assigned an alias block, badbikutil tries once to copy the old data
from the bad block into the new alias block. A message is displayed if this copy fails.

Be sure to aote the exact error mesmge returned by the disk driver.

Bad blocks in certain critical partitions may resuit in a loss of valuable data. In this case, eater
@ in response to the “Proceed with aliasing (y/n)* prompt.
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Name

daemon.mn - Micnet mailer daemon

Syntax

[usr/flib/mail/daemon.mn [-ex]

Deseription

The mailer daemon performs the ‘‘backend” networking functions
of the mad, 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. If 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.

If 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 of the transmission (in hours,
minutes, and seconds). Each entry has the form:

direction byte_count clasped_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.

If 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 of the daemon subroutine which detected the
error.

The mailer daemon is normally invoked by the start option of the
netutd command and is stopped by the stop option.

During the normal course of execution, the mailer daemon uses
several files in the /usr/spool/micnet/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
Jusr/lib/mail/daemon.mn
[ust/spool/micnet/remote/+/LOG
[ust/spool/micnet/remote/+/mn
[usr/spool/micnet/remote f/local/mn=
/use/spool/micnet/remote /lock

Jusr/spool/micnet/remote /pids

See Also

netutil(C)

DAEMON.MN (M)
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Name

default - Default program information directory.

Description

The files in the directory /etc/default contain the default
information used by system commands such as backup(C) 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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/ete/default/dumpdir
/etc/default/login
/etc/default/lpd
/etc/default/micnet
/etc/default/mkuser
/etc/default/passwd
/etc/default/quot
/etc/default/restor
/etc/default/su

/ete/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 /ete/default files. Please refer to the
manual page for a specific command to determine if
/ete/default files are used, and what information is specified.
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Name
dial — Dials a3 modem.

Synopsis
Jetc/dial line telno

/etc/dial —h

Description
/etcldial dials a modem which is attached to line, or hangs up the
modem. it may be an sh(C) script or a compiled “‘C"* program.

uucp(C) uses /etc/dial, if the program exists and is executable,
instead of built in dial routines. Cugrently, built in dial routines are
for the Hayes Smartmodem™, 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 pumber, and
again to hang up the modem when uucp(C) is finished calling.
letc/dial, when invoked with a line name and telno (phone
number), attempts to dial the phone number on the specified lins.
When data transfer is finished, the —h option is used to hang up
the modem. If the modem responds to a drop im DTR,
letc/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) exit 0 ;;
=% exitl;
*) echo ATDT ${2|"M > $1 ; sleep 5; exit 0 ;;
esac
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This shell script should work for the Ven—Tel MD212 PLUS™:

case $1 in
—h) exit 0 ;;
-.) em. 1 ;;
*) echo "M "M\ <KS${2]"M\> > $1;sleep S ; exit 0 ;;
esac

Files
letc/dial.example — an example dial shell script.

See Also
uucp(C), uux(C)
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Name
8087

Synopsis
8087

Description
The 8087 is the INTEL 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 turn off switch 2 on the
main system board in order to enable 8087 interrupts. If your
system does not have an 8087, or the switch is on, the kernel 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. [n particular, the standard math library routines run consid—
erably faster if you have an 8087.

The overflow, division by zcro, and invalid operand exceptions
return a SIGFPE signal. This signal can be caught. The rest of
the 8087 floating point exceptions (underflow, denormalized
operand, and precision error) are masked.

Nates
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 can be
assigned character values, such as names of files, directories, and
terminals. These variables are 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 of environment variables.

PATH 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, PATH is set to

:/bin: fusr/bin.

HOME Names the user's login directory. Initially, HOME is set
to the login directory given in the user’s passwd file
entry.

TERM Defines the type of 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 terminals(M)) directly or by using the
tset( C) command.

Tz Defines time zone information. This information is
used by date{(C) to display the appropriate time. The
variable may have any value of the form xxxnzzz
where xxx is standard local time zone abbreviation, n
is the difference 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 has the form

namemsvalue

For example, the assignment

TERM=sh29
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sets the TERM variable to the value ‘““h29’’. The new value can be
‘‘exported’’ to each subsequent invocation of a shell by exporting
the variable with the ezport command (see sA(C)) or by using the
ene(C) command.

A user may also add variables to the environment, but must be sure
that the new names do not conflict with exported shell variables such
as MAIL, PS1, PS2, and IFS. Placing assignments in the .profile file is
a useful way to change the environment automatically before a ses-
sion begins.

Note that the environment is made available to all programs as a
string of arrays. Each string has the form:

name==value
where the name is the name of an exported variable and the value is
the variable’s current value. For programs started with a ezec(S)
call, the environment is available through the external pointer

environ. For other programs, individual variables in environment are
available through geteno(S) calls.

See Also
env(C), login(M), sh(C), exec(S), getenv(SC), profile(M)
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Name

fd - IBM floppy devices

Description

The fd devices implement the XENIX interface with IBM floppy disk
drives. Typically, the tar{C) or dd{C) commands (q.v.) are used to
read or write {loppy disks. For instance,

tar tvf /dev/1d0
tabulates the contents of the floppy disk in drive 0 (zero).

The fd devices are block-buffered. The blocks are 512 bytes in size.
This size is independent of the block size of the hard disk.

The floppy devices are named /dev/fdD and /dev/fdl (see Notes,
below, for more information about device naming procedure}. The
corresponding raw devices, /dev/rfd0 and /dev/rfdl, afford direct
transmission between the floppy and the user’s read or write buffer.
Hence, it is somewhat faster to use the raw devices.

For information about formatting, see format{C). The minor device
number determines what kind of physical device is attached to each
device file (see Notes).

Files

/dev/tdo
/dev/fdl
/dev/rtdo
[dev/rtdl
/dev /format0

Notes

When accessing the raw floppy devices, the user’s buffer must begin
on a word boundary. The count in a read(S), write(S), or lseek(S)
call to a raw {loppy device must be a multiple of 512 bytes.

The devices respond to /dev/fd0 and /dev/fdl. These names are
actually links to devices with a2 naming scheme which will be
apparent if one lists /dev. The particular drive and media configura-
tion determines what device names are present. The fd0 and fdi
devices are followed by a two digit number, a letter and a one digit
number. The two digit number refers to the number of disk tracks
per inch; either 48 or 86. The letter refers to whether the floppy is
single ("ss”) or double ("ds”) sided. The final number corresponds
to the number of sectors on the floppy; This can be either 8 or 9.
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For instance, /dev/fd048ss8 indicates a 48 tracks per inch, single

sided, 9 sector floppy disk device in drive 0.

Raw input/output is not available. Certain utilities default to the
raw device /dev/rfd0 while writing to the floppy drive. This is actu-

ally a link to a non-raw device /dev/fd0.

The minor device numbers for floppy drives depend on the drive
and media configuration. The schema is presented in the following

chare

_MINOR DEVICE NUMBERS FOR FLOPTY DRIVES

sectors 8 8 8 9
sides single double single double |

drive ¥ 1 8 12 4

2 9 13 5

3 10 14 6

4 11 15 7
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Name

fixperm - Correct or initialize file permissions and ownership.

Synopsis
fixperm [-c |- |- |-v |- |-1 |-8 |-d[BSTOA]] specfile

Description
For each line in the specification file specfile, fixperm makes the
listed pathname conform to a specification. fixperm is typically used
to conligure 3 XENIX system upon installation. Only the superuser
can run fixperm with any flag but -n, -f or -l (see options).
The specification file has the following format Each non-blank line
consists of either 3 comment or an item specification. A comment is
any text from a pound sign "#” up to the end of the line. There is
one item specification per line. An item specification consists of 2
package specifier a permission specification, owner and group specifi-
cations, the number of links on the file, and the file name.
The package specifier conisists of one of the following letters:
B Base Package
S  Software Development
T Text Processing Package
O Optional user-defined package.
Aflter the package specifier is 3 permission specification. The permis-
sion specification consists of a file type, followed by a numeric per-
mission specification. The item specification is one of the following
characters:
x Executable
a3 Archive
e Empty file (create if -¢ option given)
b  Block device

¢ Character device

d Directory
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f

Options

Text file.

The numeric permission 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 eolumn
indicates the number of links. If there are links to the file, the
next line will contain the linked flename with no other informa-
tion. The fifth column is a2 pathname. The pathname must be
relative, ie., not preceeded by a slash "/". The sixth column is
only used for special files, giving the major and minor device
numbers..

The following options are available from the command line:

-¢ Create empty files and missing directories.

-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.

-f List files only on standard output.

-l 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 format.

The following two lines make a distribution and invoke tar{C) to
archive only the files in base.perm on /dev/whatever:

# /etc/fixperm -f /etc/base.perms > list
# tar cfF /dev/whatever list

This example reports base package errors in your file system:

# [etc/fixperm -n -dB /etc/base.perms
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Notes

Usually fixperm is only run by a shell script at installation.
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Name

getty - Sets terminal mode.

Syntax

[ete/getty [ char ]

Description

Getty automatically adapts a terminal’'s serial line to allow proper
communication between the terminal and the system. It is one of
three programs (in2¢(M), getty{M), and login(C}) used by the system
to enable a terminal and allow user logins.

Getty is initially called by tnit which passes a single character argu-
ment cher (init reads the argument from the ttys file). Getty uses
char to set the initial line speed and to determine the type of termi-
nal to be accessed. It then writes a ‘‘system!login:”’ message, indicat-
ing the user may log in on the machine named system.

If the user types a name and terminates it with 2 newline (ASCII LF)
or carriage return (ASCII CR), getly scans the name for uppercase
alphabetic characters. If only uppercase characters are found, getty
adapts the system to map all subsequent lowercase characters into
the corresponding uppercase characters. Furthermore, if the name
terminates with a carriage return character, ge#ty sets the terminal’s
serial line mode to CRMOD (see foc(S)).

If, on the other hand, the user presses the BREAK key, getty writes
the login message again. It also changes the serial line speed if char
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 has been typed and scanned, getty passes it to login(C)
which asks for the user’s password and completes the login process.

The charargument may be any one of the following:

0 Cycles through 300-1200-150-110 baud. Useful as a default for
dialup lines accessed by a variety of terminals.

— Intended for an on-line Teletype model 33, for example an
operator’s console.

1 Optimized for a 150-baud Teletype model 37.

2 Intended for an on-line 9800-baud terminal that requires delays,
for example the Textronix 4104.
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3

Starts at 1200 baud, cycles to 300 and back. Useful with 212
datasets where most terminals run at 1200 speed.

Useful for on-line console DECwriter (LA3S).
Same as 3 above, but starts at 300.

Intended for machine-to-machine (such as over a network)
logins at 2400 baud.

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.

¢ 110 baud.

d 134.5 baud, usually with 2 stop bits.

e 150 baud.

f 200 baud.

g 300 baud.

h 800 baud.

i 1200 baud.

j 1800 baud.

k 2400 baud.

1 4800 baud.

m 9800 baud.

n External baud rate “‘A,"” usually 19200 baud.
o External baud rate ‘‘B,” often either 3800 or 7200 baud.

Getty is intended to be invoked by in(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
[ete/ttys, [etc/systemid

GETTY (M)
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Name

group - Format of the group file.

Description
Group contains for each group the following information:
- Group name
- Encrypted password (optional)
- Numerical group ID
- Commarseparated list of all user allowed in the group
This is an ASCII file. The fields are separated by colons; each group
is separated from the next by a newline. If the password field is
null, no password is demanded.
This file resides in directory /etc. Because of the encrypted pass-
words, it can and does have general read permission and can be
used, for example, to map numerical group IDs to names.

Files

[ete/group

See Also

newgrp(C), passwd(C), crypt{S), passwd(M)
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Name

hd - Internal hard disk drive

3escript.ion
" The files hd0, hdOpl through hd0p4, hd0ds, hdObb, and root provide
block-buffered access to the hard disk. The file hdOds refers to the
"boot” partition of the disk; root refers to the root file system; hdO is
the entire disk; hdObb is the bad block alias table; hdOpl through
hdOp4 are the partitions. Partition one is generally the XENIX parti-
tion. The entire disk contains 10370 blocks of 1024 bytes each. The
files access the disks via the system’s normal buffering mechanism
and may be read and written without regard to physical disk records.
Files
/dev/hd
/dev/hdopl
/dev /hd0p2
} /dev/hdop3
/dev/hdOp4
/dev /hd0ds
/dev/hdobb

root

Diagnostics
The following message may be printed on the console:

error on Fixed Disk (3/7) blknossNNNNN c¢cmd=NNNNN statussaNNNNN

Notes

The "boot” partition, hdOds, should not be used other than to install
) a new operating system on the hard disk.

The "bad block” partition, hdObb, should never be written to.

hd0, which denotes the entire disk, is used to access the master boot
record and partition table and should alsc never be written to.
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Name

init - Process control initialization.

Syntax

[etc/init

Description

The init program is invoked as the last step of the boot procedure
and as the first step in enabling terminals for user logins. /nit is one
of three programs (ins, getty(M), and login(M)) used to initialize a
system for execution.

Inst creates a process for each terminal on which a user may log in.
It begins by opening the console device, /dev/console, for reading
and writing. It then invokes a shell which asks for a password to
start the system in maintenance mode. The user may type the pass-
word or terminate the shell by typing ASCII end-of-file (CNTRL-D) at
the console. If the shell terminates, init performs several steps to
begin normal operation. It invokes a shell and reads the commands
in the /etc/rc file. This command file performs housekeeping tasks
such as removing temporary files, mounting file systems, and start
ing daemons. Then init reads the file /etc/ttys and forks several
times to create a process for each terminal device in the file. Each
line in the /etc/ttys lists the state of the line (0 for closed, 1 for
open), the line mode, and the serial line (see t#tys(M)). Each process
opens the appropriate serial line for reading and writing, assigning
the file descriptors 0, 1, and 2 to the line and establishing it as the
standard input, output, and error files. If the serial line is connected
to a modem, the process delays opening the line until someone has
dialed up and a carrier has been established on the line.

Once snit 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 details). /nit waits until the user logs out by typing
ASCIl end-of-file (CNTRL-D) or by hanging up. It responds by wak-
ing up and removing the former user’s login entry from the file
utmp, which records current users, and makes a new entry in the file
wtmp, which is a history of logins and logouts. Then the
corresponding line is reopened and getty is reinvoked.

Init has special responses to the hangup, interrupt, and quit signals.
The hangup signal SIGHUP causes inst to change the system from
normal operation to maintenance mode. The interrupt signal SIGINT
causes snit to read the ttys file again to open any new lines and close
lines that have been removed. The quit signal SIGQUIT causes rnst to
disallow any further logins. In general, these signals have a
significant effect on the system and should not be used by a naive
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user. Instead, similar functions can be safely performed with the
enable(C), disable{C), and shutdown(C) commands.
Files
[dev [ttye
[etc/utmp
Jusr/adm /wtmp
fetc/ttys
[etefre

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

/ete/install | device |

Desecription

/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 Joncefinit. * programs on each floppy
after they have been extracted.

- Removes any joncefnit. * programs when the
installation is finished.

The optional argument to the command specifies the device
used. The default device is /dev/install and is normally
linked to /dev/rfdo.

Files
/etc/install

/once /init.*
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Name

ld — Invokes the link editor.

Syntax

1d [ 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 ‘““.0’’ (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, /d 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 ranih{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 wusing 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

—-1i.

- 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 /d

directly is not recommended since failure to give command
line arguments in the correct order can result in errors.

Files
/bin/1d

See Also

as{ CP), ar{ CP), cc(CP), 1d(CP), ranlib( CP)
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Notes

The user must make sure that the most recent library versions
have been processed with ranlib(CP) before linking. If this is
not done, /d 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 passwd(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 SHOME/.profile) (if any) are exe-
cuted (see profile(M)). Login checks Jetc/default/login 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 sh(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
PATH=:/bin:/usr/bin (

Initially, umask is set to octal 022 by login.

Files
/etc/utmp Accounting
/usr/adm /wtmp Accounting

/usr/spool/mail/your-name Mailbox for user your-name

/ete/motd Message of the day
/ete/default/login D efault values for environment
variables
/etc/passwd Password file (
/ete/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 mcorrect
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 ezpsred. 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’s functionality.
Pre-system III login, if invoked from 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 of 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

Makekey improves the usefulness of encryption schemes by increas-
ing the amount of time required to search the key space. It reads 10
bytes from its standard input, and writes 13 bytes on its standard
output. The output depends on the input in 2 way that is intended
to be difficult to compute (ie., to require a substantial fraction of 2
second).

The first 8 input bytes (the input key) can be arbitrary ASCII charac-
ters. The last 2 input bytes (the ealt) are best chosen from the set
of digits, dot (.), slash (/), and uppercase and lowercase letters. The
salt characters are repeated as the first 2 characters of the output.
The remaining 11 output characters are chosen from the same set as
the sait and constitute the output key.

The transformation performed is essentially the following: the sait is
used to select one of 4,096 cryptographic machines all based on the
National Bureau of Standards DES algorithm, but broken in 4,096
different ways. Using the input key as the key, a constant string is
fed into the machine and recirculated. The 84 bits that come out are
distributed into the 88 output key bits in the result.

Makekey is intended for use with programs that perform encryption
(e.g, €d(C) and erypt(C)). Usually its input and output will be
pipes.

See Also

crypt{C), ed(C), passwd(M)
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Name

mapkey, mapscrn, mapstr - Configure console screen map-
ping.

Syntax

mapkey [ — d || datafie |
mapscrn | — d || datafile |
mapstr [ — d][ datafie ]

Description

Mapsern configures the output mapping of the console screen
on which it is invoked. Mapkey and mapstr 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 mapscrn, mapkey, mapstr. Non-
super-users can run mapkey and mapsér when the -d option is
given.

Files
/etc/default/console /keys
/etc/default/console /strings

/etc/default/console/screens

Notes

These utilities are usable on console devices which have spe-
cial support for them. Refer to console(M) for information on
whether a specific console contains this support.

Page 1



MAPKEY (M) MAPKEY (M)

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 interpreted as memory sddresses.
Thus, memory locations can be examined in the same way as indivi-
dual bytes in a file. Note that accessing 2 nonexistent location
causes an error.

The kmem file is the same as mem except that it corresponds to
kernel virtual memory rather than physical memory.

In rare cases, the mem and kmem files may be used to write to

memory and memory-mapped devices. Such patching is not

intended for the naive user and may lead to a system crash if not

conducted properly. Patching device registers is likely to lead to

unexpected results if the device has read-only or write-only bits.
Files

/dev/mem

/dev/kmem
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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 inconststency
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 its minor number. The command pipeline
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Is -1 /dev |grep nn |grep mm

may be used to list the name of the device associated with the
given major and minor numbers.

System Messages

»* ABNORMAL System Shutdown #*
This message appears when errors occur during system
shutdown. It is usually accompanied by other system
messages. System imconsistency, 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 tnconsistency.

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. System tnconsstency.

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 > 224
This indicates an attempted reference to an illegal block
number, one so large that it could only occur on a file
system larger than 8 billion bytes. Abnormal.

Inode table overflow
Each open file requires an inode entry to be kept in
memory. When this table overflows the specific request
(usually open(S) or creat(S)) is refused. Although not
fatal to 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=zzzz
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
copies of the program running. This message appears
when this table is full. The system refuses to run the
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 I/O request, already verified as valid, is
discovered to be refering to a nonexistent disk. System
tnconsistency, fatal.

panic: devtab
An internal disk 1/O request, already verified as valid, is
discovered to be refering to a nonexistent disk. System
tnconsistency, fatal.

panic: iinit
The super-block of the root file system could not be
read. This message occurs only at boot time. Hardware,
fatal.

panic: IO err in swap
A fatal I/O error occurred while reading or writing the
swap area. Hardware, fatal.

panic: memory failure - parity error
A hardware memory failure trap has been taken. System
tnconsistency, fatal.

panic: memory management failure
An error occurred during memory management opera-
tions. System inconsistency, fatal.
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panic: no fs
A file system descriptor has disappeared from its table.
System inconsistency, fatal.

panic: no imt
A mounted file system has disappeared from the mount
table. System inconsistency, 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 inconsistency, 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 in kermel. System sncon-
sistency, 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. System inconsistency, 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 message is
preceded with an information dump describing the trap.
System inconsistency, fatal.
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panic: Invalid TSS
Internal tables have become corrupted. System wncon-
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 tnconsistency, fatal.

Trap type
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.

»

Notes

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 2 remote command is received through
the network, the Micnet programs search the micnet file for the sys-
tem command specified with the remote command. If found, the
command is executed. Otherwise, the command is ignored and an
error mesgsage is returned to the system which issued the remote
command.

The file may contain one or more lines. If all commands may be
executed, then only the line

executeall

is required in the file. Otherwise, the commands must be listed indi-
vidually. A line that defines an individual command has the form:

command=scommandpath
Command is the command name to be specified in a remote com-
mand. Commandpath is the full pathname of the command on the
specified system. The equal sign (=) separates the command and
commandpath. For example, the line

catma /bin /cat

defines the command name cat (used in the remote 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 /usr/bin. The
default directories can be explicitly defined in the file by including a
line of the form:
execpath=mPATH=directory{:directory]...
The first part of the line, ezecpath==PATH==, is required. Each dsrec-
tory must be a valid pathname. The colon is required to separate
directories. For example, the line
execpath=sPATH==/bin:/usr /bin:/usr /bobf/bin

sets the default directories to /bin, /usr/bin, and /usr/bobf/bin.
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Files

[etc/default/micnet

See Also (
aliases(M), netutil{ C), systemid{M), top(M)

Notes

The rep command cannot be executed from a remote system unless
the micnet file contains either ezecutesll, or the line

rcp=a/usr/bin /rep
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Name

null = The null file.

Description

Data written on a null special file is discarded.

Reads from a null special file always return 0 bytes.

Files
/dev/null

NULL (M)
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Name

passwd - The password file.

Description
Passud contains the following information for each user:
- Login name
-~ Encrypred 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 separated
from the next by a colon (:). The comment can contain. any desired
information. Each user is separated from the next by a newline. If
the password field is null, no password is demanded; if the shell field
is null, ¢4(C) is used.

This file resides in the directory fetc. 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 (., /, - 8, A- Z, a~ z), except when the pass-
word is null, in which case the encrypted password is also null. Pass-
word aging is in effect for a particular user if his enerypted password
in the password file is followed by a comma and 2 nonnull string of
characters from the above alphabet. (Such a2 string must be intro-
duced by the super-user.) The first character of the age denotes the
maximum number of weeks for which a password is valid. A user
who attempts to 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 to 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. If the numerical value of both
characters is 0, the user will be forced to 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

Jetc/passwd

See Also

login(M), passwd(C), a84l(S), crypt(S), getpwent(S), group(M),
pwadmin(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 exported 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. If found, the shell executes the commands in the
file before beginning the session. The commands in the file must
have the same format as if typed at the keyboard. Any line begin-
ning with the number sign (#) is considered a comment and is
ignored. The following is an example of a typical file:

# Tell me when new mail comes in
MAIL==/usr/mail/myname

# Add my /bin directory to the shell search sequence
PA TH ==$PA TH:3HOME/bin

# Make some environment variables global

export MAIL PATH TERM

#$ Set file creation mask

umask 22

Note that the file /etc/profile is a system-wide profile that, if it

exists, is executed for every user before the user’s .profile is exe-
cuted.

Files
$HOME/ .profile

[ete/profile

See Also

env(C}, logir(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 machine and site names for a system
in a Micnet network. A machine neme identifies a system and distin-
guishes it from other systems in the same network. A ste name
identifies the network to which a system belongs and distinguishes
the network from other networks in the same chain.

The systemid file may contain 2 smte rame and up to four different
macAine names. The file has the form:

[site-name]
machine-namel
|machine-name2]
[machine-name3]
[machine-named|

The file must contain at least one machine name. The other machine
names are optional, serving as alternate names for the same
machine. The file must contain a site name if more than one
machine name is given or if the network is connected to another
through a uuep link. The site name, when given, must be on the
first line.

Each name can have up to eight letters and 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 2 com-
ment line and is ignored.

The Micnet network requires one systemid file on each system in a
network with each file containing a unique set of machine names. If
the network is connected to another network through a uucp link,
then each 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 machine 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 to the specified site or machine for further pro-
cessing.
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Files

Jete/systemid

See Also
aliases(M), netutil( C}, top(M)

SYSTEMID (M)
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Name

TERM (M)

termm — Conventional names.

Desciption

These names are used by certain commands (e.g., nroff{CT),
mm(CT), man(CT)) and are maintained as part of the shell
environment (see sk(C), proffe(M), and c¢nviron(M)) in the

vanable STERM:

1520 D atamedia 1520

1620 Diablo 1620 and others using the HyType II printer

1620- 12 same, in 12-pitch mode

2621 Hewlett-Packard HP2621 series

2631 Hewlett-Packard 2631 line printer

2631- ¢ Hewlett-Packard 2631 line printer - compressed mode

2631- ¢ Hewlett-Packard 2631 line printer - expanded mode

2640 Hewlett-Packard HP2640 series

2645 Hewlett-Pacikard HP264n series (other than the 2640 series)

300 DASI/DTC/GSI 300 and others using the HyType I printer

300- 12 same, in 12-pitch mode

300s DASI/DTC/GSI 300s

382 DTC 382

300s- 12 same, in 12-pitch made

3045 D atamedia 3045

33 TELETYPE Mode! 33 KSR

37 TELETYPE Model 37 KSR

40- 2 TELETYPE Model 40/2

4000A Trendata 4000A

4014 Tektronix 4014

43 TELETYPE Model 43 KSR

450 DASI 450 (same as Diablo 1620)

450- 12  same, in 12-pitch mode

735 Texas Instruments TI735 and Ti725

745 Texas Instruments TI745

dumb generic name for terminals that lack reverse
line-feed and other special escape sequences

hp Hewlett-Packard (same as 2645)

lp generic name for a line printer

tn1200 General Electric TermiNet 1200

tn300 General Electric TermiNet 300
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Up to 8 characters, chosen from [~ a- z0- 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).

Notes
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
termcap (M) facility.

Page 2



TERMCAP (M) TERMCAP (M)

Name
termcap — Terminal capability data base.

Description
The file /ete/termeap is a data base describing terminals. This data
base is used by commands such as vi(C), vsh(C), Lyrix, Multiplan
and sub—routine packages such as curses(S). Tesminpals are
described iB termcap by giving a set of capabilities and by
describing how operations are performed. Padding requirements
and initialization sequences are included in fermcap.

Entries im fermcap consist of a number of °:° separated fields. The
first entry for each terminal gives the names which are known for
the terminal, separated by vertical bar ( | ) charactess. The first
name is always 2 characters loag for compatibility with older sys—
tems. The second mame given is the most common abbreviation
for the terminal and the name used by vi and ex(C). The last
name given should be a long name fully idemtifying the terminal.
Only the last name may contain blanks for readability.

Capabilities (Including XENIX Extensjons)
The following is a list of the capabilities that can be defined for a
given terminal. i this list, (P) indicates padding may be specified,
(P*) indicates that padding may be based on the number of lines
affected, The capability type and padding fields are described in
detail in the following section ‘‘Types of Capabilities.”’

The codes beginning with uppercase letters (except for CC) indicate
XENIX extensions. They are included im addition to the standard
emries and are used by ope or more application programs. As
with the standard entries not all modes are supposted by all appli—
cations or terminals. Some of these entries refer to specific termi—
nal cutput capabilities (suck as GS for graphics start). Others are
to describe character sequences sent by keys that appear on a key--
board (such as PU for PageUp key). There are also emries which
are used to attribute special meanings to other keys (or combina—
tiops of keys) for use in software programs (such a CTRL-W
key(s) being used as the ‘changs 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
are 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 section
‘‘XENIX Extensions.’’
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Name Type Pad? Description

ae
al
am
as
be
bs
bt
bw

CcC

cd
ce
CF
ch

st (P)
str (P
bool

st (P)
str

bool

st (P)
bool

(P*)
®

9]

(P*)
()

>*)
P
P

ﬂﬂﬁﬁﬂgﬂﬂ& Rieg 8

7E8

(P*

P%

S

End alternate character set

Add new blank line

Terminal has automatic margins

Start alternate character set
Backspace if not “H

Terminal can backspace with “H
Back tab

Backspace wraps from column 0

to last column

Command character in prototype

if terminal settable

Clear to end of display

Clear to end of line

Cursor off

Like cm but horizontal motion only,
line stays same

Sent by CHAR LEFT key

Clear screen

Cursor motion

Number of columns in a line

Cursor on

Carriage return, (default “M)

Change scrolling region (vt100), like cm
Like ch but vertical only.

Sent by CHANGE WINDOW key
Display may be retained above

Delete attribute string

Display may be retained below
Number of millisec of bs delay needed
Number of millisec of cr delay needed
Delete character

Number of millisec of ff delay needed
Delete line

Delete mode (enter)

Number of millisec of nl delay needed
Down one line

Number of millisec of tab delay needed
End delete mode

End insert mode; give ‘:ei=:"

if ie

Sent by END key

Can erase overstrikes with a blank
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ff str
Gl str
G2 str
G3 str
G4 str
GC str
GD ste
GE str
GG pum
GH str
GL str
GR str
GsS sty
GU str
Gv str
he bool
hd str
HM str
ho str-
hu str
hz str
ic str
if str
im str
in bool
ip str
is str
kO0—-k9 str
kb str
kd str
ke str
kh str
ki str
kn num
ko str
kr str
ks str
ku str
10-19 str
LD str
LB str
)it aum
1 str

TERMCAP (M)

(P*) Hardcopy terminal page eject (default “L)

@)

(P*

Upper—right (1st quadrant) corner character
Upper—left (2nd quadrant) corner character
Lower—left (3rd quadrant) comer character
Lower—right (4th quadrant) corner character
Center graphics character (similar to **+'*)
Down—tick character

Graphics mode end

Number of chars taken by GS and GE
Horizontal bar charactes

Left—tick character

Right—tick character

Graphics mode start

Up—tick character

Vestical bar character

Hardcopy terminal

Half-line down (forward 1/2 linefeed)
Sent by HOME key (if not kh)

Home cursor (if no em)

Half-line up (reverse 172 linefeed)
Hazeltine; can’t print ~'s

Insert character

Name of file containing is

insert mode (enter); give ‘:im=" if ie
Insert mode distinguishes nulls on display
Insert pad after character inserted

Terminal initialization string

Sent by ‘other’ function keys 0—9

Sent by backspace key

Sent by terminal down arrow key

Out of ‘keypad transmit’ mode

Sent by home key

Sent by terminal left arrow key

Number of ‘other’ keys

Termcap entries for other non~function keys
Sent by terminal right arrow key

Put terminal in ‘keypad transmit’ mode
Sent by terminal up arrow key

Labels on ‘other’ function keys

Sent by line delete key

Sent by line feed key

Number of lines on screen or page

Last line, first column (if no ¢m)
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ma ste
mi bool
ml ste
MP st
MR str
ms bool
s str
] bool
od Ste
al iy
8s bool
NU ste
os bool
pe sty
PD st
pt bool
Py ste
RC sz
RF s
RT kg
se Sig
of Ly
sg o
80 St
g st
ta stp
tc ste
te str
ti st
ue st
ue st
ug num
ul bool
up stg
up Sty
us str
vb St
ve stz
vs sty
WL ste

%)

®

®
®

TERMCAP (M)

Astow key map, used by vi version 2 only
Safe to move while in insest mode
Memory lock on above cursor
Multiplan initialization string
Multiplan reset string

Will scroll in stand—out mode
Memory unlock (tum off memory lock)
No comrectly working cacriage return
(DM2500,H2000)

Noa—destructive space (cursor right)
Newline character (default \m)
Terminal is a CRT but doesn’t scroll
Sent by NEXT UNLOCKED CELL key
Terminal overstrikes

Pad character (rather than null)

Sent by PAGE DOWN key

Has hardware tabs

(may need to be set with Is)

Sent by PAGE UP key

Sent by RECALC key

Sent by TOGGLE REFERENCE key
Sent by RETURN key

End stand out mode

Scroll forwards

Number of blank chars left by so of se
Begin stand oug mode

Scroll revesse (backwards)

Tab (other than °{ or with padding)
Entry of similar terminal — must be last
String to end programs that use e
String to begin programs that use cm
Undesscore one char and move past it
End underscore mode

Number of blank chars left by us or ue
Tesmipal underlines even though

it doesn't overstrike

Upline (cursor up)

Sem by up—arrow key (alternate to ku)
Start underscore mode

Visible bell (may not move cursor)
Sequence to end open/visual mode
Sequence to start open/visual mode
Sent by WORD LEFT key
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WR st Sent by WORD RIGHT key

xb bool Beechive (fl=escape, 2=ctrl C)

xn bool A newline is ignored after a wrap
(Concept)

xr bool Return acts like ce \r \n
(Delta Data)

xs bool Standard cut not erased by writing over it
(HP 2647)

xt bool Tabs are destructive, magic so char
(Teleray 1061)

A Sample Ertry

The following entry describes the Concept—100, and is among the
more complex entries in the termcap file. (This particulas concept
eniry is outdated, and is used as an example oaly.)
c11¢c100 | concept 100: s =\EV\ENE NENENENENH\EK\E\200\E 0200\
al=3*\E'R:am:bs:cd =16*\E"C.ce=16\E"S:cl=2*"L:\
em=\Ea%+ %+ :co#80:dc=16\E"A:dl=3"\E"B:\
1€i=\E\200:e0:im=\E"P:inzip= 16*:1i #24:mi:nd =\E =2\
3e=\Ed\Ee:s0=\ED\EE ta=8\t:ul:up=\E;: vb=\EK\EK:xn:
Entries may continue onto multiple lines by giving a \ as the last
character of a line. Empty fields may be included for readability
(here between the last field on a line and the first field on the next).
Capabilities in termcap are of three types: Boolean capabilities
which indicate that the terminal has some particular feature,
numeric capabilities giving the size of the tesminal 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 reium and
linefeed whea the end of a line is reached) is indicated by the
capability am. Hence the description of the Concept includes amn.
Numeric capabilities are followed by the character ‘#° and then the
value. Thus c¢o which indicates the number of columns the termi—
nal has gives the value ‘80" for the Concept.

Finally, string valued capabilities, such as ce (clear to end of line
sequence) are given by the two character code, an ‘=", and then a
string ending at the next following ‘’. A delay ia milliseconds may
appear after the ‘=’ in such a capability, and padding characters
are supplied by the editor after the remainder of the string is sent to
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provide this delay. The delay can be cither a integer, e.g. ‘20°, or
an integer followed by an ‘**, i.e. ‘3*'. A “* indicates that the
padding required is proportional to the oumber of lines affected by
the operation, and the amoum 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, “x maps to a control—x for any appropriate x,
and the sequences \n \r \t \b \f give a newline, return, tab, back—
space and formfeed. Finally, characters may be given as three
octal digits after a \, and the characters * and \ may be given as \
and \. If it is necessary to place a : in a capability it must be
escaped in octal as \072. If it is necessary to place a null character
in a string capability it must be encoded as \200. The routines that
deal with fermcap 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 pow outline how to prepare descriptions of terminals. The
most effective way to prepare a terminal description is by imitating
the description of a similar terminal in termcagp and to build up a
description gradually, using partial descriptions with ex to check
that they are comect. Be aware that a very unusual terminal may
expose deficiencies in the ability of the termcap file to describe it.
To easily test a new terminal 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 capabilities

The aumber of columns on cach line for the terminal is given by
the co numeric capability. If the terminal is a CRT, then the aumber
of lines on the screen is given by the I capability. If the terminal
wraps around to the beginning of the next line when it reaches the
right margin, then it should have the am capability. If the terminal
can clear its screen, thea this is given by the o string capability. If
the terminal can backspace, then it should have the bs capability,
ualess a backspace is accomplished by a character other than “H in
which case you should give this character as the be string capabil—
ity. If it overstrikes (rather 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 are undefined at the left and top edges of a CRT
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
this is oa, i.c. am. '

These capabilities suffice to describe hardcopy and ‘glass—tty’ ter—
minals. Thus the model 33 teletype is described as

13133 1ty33:co#72:08
while the Lear Siegler ADM-3 is described as
clladm3!311si adm3:am:bs:cl="Z:1i#24:co#80
Cursor addressing

Cursor addressing in the terminal is described by 2 cm string
capability. This capability uses printf(S) like escapes (such as % x)
in it. These substitute to encodings of the current line or column
position, while other characters are passed through unchanged. If
the cm string is thought of as being 2 function, then its arguments
are the line and then the column to which motion is desired, and
the % encodings have the following meanings:

%d replaced by line/column position, 0 origin

%2 like %2d — 2 digit field

%3 like %3d — 3 digit field

%. like prinsS) %c

%+x  adds x to value, then %.

%>xy if value > x adds y, no output.

%r reverses order of line and column, no cutput

%i increments line/column position (for 1 origin)

%%  gives a single %

%n exclusive or row and column with 0140
(DM2500)

%B BCD (16*(x/10)) + (x%10), no output.

%D Reverse coding (x—2%(x%16)), no output.
(Delta Data),

Consider the HP2645, which, to get to row 3 and column 12,
needs to be sent \E&al2c03Y 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 ‘cm=0E&%r%2c%2Y’'. The Microtesm ACT-IV needs the
current row and column sent preceded by a “T, with the row and
column simply encoded in bimary, ‘cm="T%.%.’. Terminals
which use ‘%.’ need to be able to backspace the cursor (bs or be),
and to move the cursor up one line on the screen (up intreduced
below). This is secessary because it is not always safe to transmit
\8, \s "D and \r, as the system may change or discard them.

A final example is the LSI ADM—3a, which uses fow and column
offset by a blank character, thus ‘cm=\E=%+ %+ °.

Cursor motions

If the terminal can move the cursor one position to the right, leav—
ing the character at the curmrent position unchanged, thea this
sequence should be given as Bd (poa—destructive space). If it can
move the cursor up a line on the screea in the same column, this
should be given as up. If the terminal has no cursor addressing
capability, but can home the cursor (to very upper left corner of
screen) then this can be given as bo; similarly a fast way of getting
to the lower left hand comner cam be given as Ii; this may involve
going up with up from the home position, but the editor will never
do this itself (unless Il does) because it makes po assumption about
the effect of moving up from the home position.

Area clears

If the tesminal can clear from the current position to the end of the
line, leaving the cursor where it is, this should be given as ce. If
the terminal can clear from the current position to the ead of the
display, then this should be given as cd. The editor only uses cd
from the first column of a line.

Insert/delete ling

if the tesminal can openm a2 new blank line before the line where the
cursor is, this should be given as al; this is done only from the first
position of a line. The cursor must then appear on the newly blank
line. if the terminal can delete the line which the cursor is on,
then this should be given as di; this is done only from the first
position on the line to be deleted. If the terminal can scroll the
screen backwards, then this can be given as sh, but just al suffices.
if 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 wvnderstand that
deleting @ line on the screen may bring non—blank lines up fom
below or that scrolling back with sb may bring down nos—blank
lines.

Insert/delete characier

There are two basic kinds of imtelligent termipals with respect to
insest/delete character which can be described using termcap. The
most common insest/delete character operations affect only the
characters on the current line and shift characters off the end of the
line. Other terminals, such as the Comcept 100 and the Perkim
Elmer Owl, make a distinction between typed and untyped blanks
on the screen, shifting upon an iasert of delete only to an untyped
blank on the screen which is either eliminated, of expanded to two
umtyped blanks. You can find cut which kind of tesminal you have
by clearing the screen and them typing text separated by cursor
motions. Type ‘abc def’ using local cursor motions: (not
spaces) between the ‘abc’ and the ‘def. Then position the cussor
before the °‘abc’ and put the terminal in insest mode. If typing
chagacters cavses the rest of the line to shift rigidly and characters
to fall off the end, then your terminal does not distinguish between
blanks and untyped positions. If the ‘abc’ shifts over to the ‘def
which then move together around the end of the cusrent line and
omo the next as you insest, you have the second type of terminal,
and should give the capability in, which stands for ‘insest null’. No
knowa tesminals have an imsest mode not falling into one of these
two classes.

The editor can handle both terminals that have an insest mode and
terminals which send a simple sequence to open a blank position
on the cumrem line. Give as im the sequence io get imo insert
mode, or give it an empty value if your terminal uses a sequeace
to insest a blank position. Give as el the sequence to leave insert
mode (give this, with an empty value also if you gave imn ap empty
value). Now give as ic any sequence needed to be sem just before
sending the character to be inserted. Most terminals with a true
insest mode will not support e, tesminals which send a sequence to
open a screen position should give it here. (Iasert mode is prefes—
able to the sequence to open a position on the screen if your ter—
minal has both.) If post insert padding is needed, give this as a
number of milliseconds in ip (a string option). Any other sequence
which may nced to be sent after an insest of a single characier may
also be given in ip.
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it is occasionally pecessary 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 mi to speed up inserting in this
case.. Omitting mi will affect only speed. Some terminals (notably
Datamedia’s) must not have mi because of the way their insert
mode works.

Finally, you can specify delete mode by giving dm and ed to enter
and exit delete mode, and dc to delete a single character while in
delete mode. )

Highlighting, underlining, and visible bells

if your terminal has sequences to enter and exit standout mode
these can be given as so and se respectively. If there are several
flavors of standout mode (such as reverse video, blinking, or
underlining — half bright is not usually an acceptable ‘standout’
mode unless the terminal is in reverse 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 TVI 912 and Teleray 1061 do, this is
acceptable, and although it may confuse some programs slightly, it
can’t be helped.

Codes to begin underlining and end underlining can be given as us
and ue respectively. If the terminal has a code to underline the
current character and move the cursor one space to the right, such
as the Microterm Mime, this can be given as ue. (If the underline
code does not move the cursor to the right, give the code followed
by a nondestructive space.)

if the terminal 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 terminal should be placed in a dif—
ferent mode during open and visual modes of ex, 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 terminal needs to be in a special mode when running a pro—
gram that addresses the cursor, the codes to enter and exit this
mode can be given as t and te. This arises, for example, from
terminals like the Concept with more than one page of memory. If
the terminal has only memory relative cursor 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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£f your terminal correctly generates underlined characters (with no
special codes nceded) even though it does not overstrike, then you
should give the capability ul. If overstrikes are erasable with a
blank, then this should be indicated by giving eo.

Keypad

If the terminal has a keypad that transmits codes when the keys are
pressed, this information can be given. Note that it is not possible
to handle terminals where the keypad only works in local (this
applies, for example, to the unshifted HP 2621 keys). If the
keypad can be set to transmit or not transmit, give these codes as
ks and ke. Otherwise the keypad is assumed to always transmit.
The codes sent by the left arrow, right arrow, up arrow, down
arrow, and home keys can be given as kl, kr, ku, kd, and kh
respectively. If there are function keys such as f0, fl, ..., 9, the
codes they send can be given as kO, ki, ..., k9. If these keys
have labels other than the default fO through f9, the labels can be
given as 10, 11, ..., 19. If there are other keys that transmit the
same code as the terminal expects for the corresponding function,
such as clear screen, the termcap 2 letter codes can be given in the
Eo capability, for example, ‘ko=cl,ll,sf,sb:’, which says that the
terminal has clear, home down, scroll down, and scroll up keys
that transmit the same thing as the cl, 11, sf, and sb entries.

The ma ecatry is also used to indicate arrow keys on terminals
which have single character arrow keys. it is obsolete but still in
use in version 2 of vi, which must be run on some minicomputers
due to memory limitations. This field is redundant with ki, kr, ku,
kd, and kh. it consists of groups of two characters. In each
group, the first character is what an arrow key sends, the second
character is the corresponding vi command. These commands are
h for ki, § for kd, k for ku, 1 for kr, and H for kh. For example,
the Mime would be :ma="Kj"Zk"Xl: indicating arrow keys left
("H), down (°K), up ("Z), and right ("X). (There is no home key
on the Mime.)

Miscellaneous

If the terminal requires other than a null (zero) character as a pad,
then this can be given as pe.

If tabs on the terminal require padding, or if the terminal uses a
character other than °I to tab, then this can be given as ta.
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Hazeltine terminals, which don't allow ** characters to be printed
should indicate he. Datamedia tesminals, which echo carriage—
getuen linefeed for carriage retwn and thenm ignore a following
linefeed should indicate me. Early Concept terminals, which ignore
3 linefeed immediately after an am wrap, should indicate zn. If an
erase—eol is required to get rid of standout (instead of merely
writing om top of it), ¥ should be given. Teleray terminals, where
tabs turn all characters moved over to blanks, should indicate =t.
Other specific terminal problems may be coszected by adding more
capabilities of the form .

if leading character for commands to the tecminal (nosmally the
escape character) can be set by the software, give the command
charactes(s) with the capability CC.

Other capabilities include Is, an initialization string for the terminal,
and If, the mame of a file containing loag imitializatiom strings.
These strings are expected to properly clear and then set the tabs
on the terminal, if the terminal has settable tabs. (f both are given,
Is will be printed before if. This is useful where ¥ is
lusrilibitabset/std but I8 clears the tabs first.
Simidar Terminals
If there are two very similar terminals, one can be defined as being
just like the other with certain exceptions. The string capability te
can be given with the name of the similar terminal. This capability
must be less and the combined length of the two entries must not
exceed 1024. Since termlib routines search the entry from left to
right, and sisce the tc capability is replaced by the comsponding
eniry, the capabilities given a the lef overxide the omes in the
simnilar teeminal. A capability can be capcelled with x=x@ where
%% is the capability. For example:

ko 12621 nlks@ ke@:tc=2621:

This defines a 2621nl that does not have the ks or ke capabilities,
and heoce does oot turn om the function key labels when in visual
mode. This is useful for different modes for a terminal, or for
different user preferences.

XENIX Extensions

Capabilities This table lists the (previously listed) XENIX exten—
sions to the termcap capabilities. It shows which codes generate
information input from the keyboard to the program reading the
keyboard and which codes generate information cutput from the
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program to the screen.
Name Input/CutputDescription
CF str Cursor off
CL str Sent by CHAR LEFT key
(60) stc Cursor on
CW  str Sent by CHANGE WINDOW key
DA  bool Delete attribute string
EN str Sent by END key
G1 str Upper—right (1st quadrant) corner character
G2 str Upper—left (2nd quadram) comer character
G3 str Lower—left (3rd quadrant) corner character
G4 str Lower—right (4th quadrant) corner character
GC str Center graphics character (similar to +)
GD str Down—tick character
GE str Graphics mode end
GG oum Number of chars taken by GS and GE
GH str Horizontal bar character
GL str Letf—tick character
GR str Right—tick character
GS str Graphics mode start
GU str Up—tick character
GV str Vertical bar character
HM  str Sent by HOME key (if not kh)
MP str Multiplan initialization string
MR st Multiplan reset string
NU str Sent by NEXT UNLOCKED CELL key
PD str Sent by PAGE DOWN key
PU str Sent 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 (alternate to ku)
WL  str Sent by WORD LEFT 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 turn off the cursor. This is accom—
plished using CF for cursor off and CO to turn it back on.

Graphic mode If the terminal has graphics capabilities, this mode
can be turned on and off with the GS and GE codes. Some ter—
minals generate graphics characters from ail keys when in graphics
mode (such as the Visual 50). The other G codes specify particu~
lar graphics characters accessed by escape sequences. These
characiers are available on some terminals as altermate graphics
character sets (not as a bit—map graphic mode). The w100 has
access to this kind of alternate graphics character set, but not to a
bit—-map graphic mode.

Files

letcitermeap File containing terminal descriptions
See Also

ex(C), curses(S), termeap(S), tset(C), vi(C), more(C), console(M)
Credit

This utility was developed at the University of California at
Berkelcy and is used with permission.

Notes
Ex (C) allows only 256 characters for string capabilitics, and the
routines in termcap(S) do not check for overflow of this buffer.
The total length of a single entry (excluding only escaped newlines)
may not exceed 1024.
The ma, vs, and ve cntries are specific to the vi (C) program.
Not all programs support all entries. There are entries that are not
supported by any program.
XENIX termcap extensions are more fully documented with the
software application documentation.
Refer to console (M) manual page for a description of the charac—
ter sequences used by the console device on your specific XENIX
System.
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Name
terminals — List of supported terminals.

Description
The following list, derived from the file /etc/termcap shows, for
each termnal, the ‘canonical name’ (suitable for use as & TERM
shell variable) and a short descsription of the terminal. The advice
in termcap (M) will assist users in creating termcap eniries for ter—
minals not currently supported.

Name Terminal

2621 bp 2621

2621wl hp 2621 with labels
3045 datamedia 3045a

4025 tektropix 4024/4025/4027

4025-17 tek 4025 17 line window
4025—17ws  tek 4025 17 line window in workspace
4025ex tek 4025

8001 §SC8001

912b pew televideo

925 pewer televideo

TWO Altos Computer Systems 1l
2980 adds consul 980

a ann asbor

aaa ann arbor ambassador/48 lines
aaaddb ann arbor ambassador 48/destructive backspace
act3s skinpy actS

adds adds viewpoin

adml2 1si admi2

adm31 Isi adm31

adm3a Isi adm3a

adm42 1si admd2

ampex ampex dialogue

bh3m bechivelllm

clCo concept 100

c1004p c100 w/4 pages

c100rv ¢100 rev video

¢100rvdp c100 w/4 pages
cl00rvdpna  ¢100 with no arrows

¢100rvs slow reverse concept 100
c100s slow concept 100

c3102 cromemeo 3102

cci cci 4574
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cdcd56
cdc436tst
¢it80
4132
datapoint
delta
digilog
dm1520
dml521
dm2500
dm3025
di80
d80132
du

dumb

epd0
epd8
exidy

fox
fre100
h1500
h1510
his20
k19

hp

tbm
ibm3101
ibmc
intext

lisa

liswb
microb
microterm
microterm5

mime2a

mime3a
mime3ax
owl
pixel
regent

TERMINALS (M)

de

ded56tst

c.itoh 80

datagraphix 1322

datapoinz 3360

delta data 5000

digilog 333

datamedia 1520

datamedia 1521

datamedia 2500

datamedia 30252

datamedia dt80/1

datamedia dt80/1 in 132 char mode
dialup

unknown

execuport 4000

execuport 4080

exidy2500

perkin elmer 1100

Frecedom 100

hazeltine 1500

hazeltine 1510

hazeltine 1520

heathkit h19

hp 264x series

iBM PC xenix console display

1BM 3101-10

1BM PC xenix color console display
ISC modified owl 1200

Apple Lisa XENIX console display (black on white)
Apple Lisa XENIX console display (white on black)
micro bee series

microterm act iv

microterm act v

microterm mimel

microterm mime2a (emulating an enhanced vt52)

microterm mime2a (emulating an echanced soroc iq120)

mime! emulating 3a

mimel emulating enhanced 3a
half bright mime1

perkin elmer 1200

Pixel terminal

adds regent series
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regeni1C0 adds regent 100
regent25 adds regent 25
regent25a adds regent 25a

sbl bechive super bee
sb2 fixed superbee
8070 Soroc 120
superbeeic bee with insert char
t1061 teleray 1061
t3700 dumb teleray 3700
t3800 teleray 3800 series
tek tektronix 4012
tek4014 tektronix 4014
tekd014sm tektronix 4014 in small fomt
k4023 tektronix 4023
tvi910 old televideo 910
tvi910+ televideo 910 PLUS
tviol2 old televideo
tvi9so televideo950
vi200 visual 200
vi50 Visual's emulation of adds viewpoint
vi35 Visual's pew old terminal using ADDS emulation
vt100n vt100 w/no init
vt100s dec vti100 132 cols 14 lines
vt100w dec vt100 132 cols
vt52 dec vt52
wyl100 wyse 100
zen30 zentec 30
Files
letc/termeap
See Also

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 Micnet 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 of
text. Each line of text defines a connection or a communication
path.

The top file defines connections between systems. Each line lists the
machine names of the connected systems, the serial lines used to
make the connection, and the speed (baud rate) of transmission
between the systems. Each line has the form:

machinel ttyl machine2 tty2 speed
machinel and machine? are the machine names of the respective sys-
tems (as given in the systemid files). ttyl and #y2 are the device
names (e.g., tty01) of the connecting serial lines. The speed must
be an acceptable baud rate (e.g., 110, 300, ..., 19200).
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 of a sys-
tem, followed by the machine name of a system connected to it, fol-
lowed by the machine names of all the systems that may be reached
by going through the second system. Such a line has the form:
machinel machine2 machine3 {machine4]...

The machine names must be the names of the respective systems
(as given by the first machine name in the systemid files).

The top.nezt file must be present even if there are only two comput-
ers in the network. In such a case, 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
Jusr/lib/mail /top

Jusr/lib/mail/top.next
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See Also
aliases(M), netutil(C), systemid(M), top(M)

TOP (M)
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Name

tty - General terminal interface.

Description

This section describes both a particular special file and the general
nature of the terminal interface.

The file /dev/tty is, in each process, a synonym for the control ter-
minal associated with the process group of that process, if any. Itis
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 can 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 general inter-
face, no matter what hardware is involved. The remainder of this
section discusses the common features of this interface.

When a terminal file is opened, it normally causes the process to
wait until a connection is established. In practice, users’ programs
seldom 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 control 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 2 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, and are only lost when the system’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, all the
saved characters are thrown away without notice.

Normally, terminal input is processed in units of lines. A line is del-
imited by a newline (ASCII LF) character, an end-of-file (ASCII EOT)
character, or an end-of-line character. This means that a program
attempting to read will be suspended until an 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 last 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 of 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 case the escape
character is not read. The erase and kill characters may be changed
(see atty( C)).

Certain characters have special functions on input. These functions
and their default character values are summarized as follows:

INTR

QUIT

ERASE

KILL

EOF

NL

EOL

STOP

(Rubout or ASCII DEL) Generates an taterrupt signal which
is sent to all processes with the associated control terminal.
Normally, each such process is forced to terminate, but
arrangements may be made either to ignore the signal or to
receive a trap to an agreed-upon location; see signal(S).

(CNTRL-\ or ASCIl FS) Generates a qust signal. Its treat-
ment is identical to the interrupt signal except that, unless
a receiving process has made other arrangements, it will
not only be terminated but a core image file (called core)
will be created in the current working directory.

(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.

(CNTRL-U) Deletes the entire line, as delimited by a NL,
EOF, or EOL character.

(CNTRL-D or ASCIl EOT) May be used to generate an
end-of-file from a terminal. When received, all the charac-
ters waiting to be read are immediately passed to the pro-
gram, without waiting for a newline, and the EOF is dis-
carded. Thus, if there are no characters waiting, which is
to say the EOF occurred at the beginning of a line, zero
characters will be passed back, which is the standard end-
of-file indication.

(AsCll LF) Is the normal line delimiter. It cannot be
changed or escaped.

{ASCII NUL) Is an additional line delimiter, like NL. It is
not normally used.

(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 are ignored and not
read.
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START (CNTRL-Q or ASClI DC1) Is used to resume output which
has been suspended by a STOP character. While output is
not suspended, START characters are ignored and not read.
The start/stop characters cannot be changed or escaped.

The character values for INTR, QUIT, ERASE, KILL, EOF, and EOL
may be changed to suit individual tastes. The ERASE, KILL, and
EOF characters may be escaped by a preceding \ character, in which
case no special function is carried out.

When the carrier signal from the dataset drops, a Asngup signal is
sent to all processes that have this terminal as the control terminal.
Unless other arrangements have been made, this signal causes the
processes to terminate. If the hangup signal is ignored, any subse-
quent read returns with an end-of-file indication. Thus programs
that read a terminal and test for end-of-file can terminate appropri-
ately when hung up on.

When one or more characters are written, they are transmitted to the
terminal as soon as previously-written characters have finished typ-
ing. Input characters are echoed by putting them in the output
queue as they arrive. If a process produces characters more rapidly
than they can be typed, it will be suspended when its output queue
exceeds 3 given limit. When the queue has drained down to the
given threshold, the program is resumed.

Several toct(S) system calls apply to terminal files. The primary calls
use the following structure, defined in the file termio.h:

fdefine NCC 8

struct termio {
unsigned short  c_iflag; /* input modes */
unsigned short c_oflag; /* output modes */
unsigned short  c_cflag; /* control modes */
unsigned short c¢_lflag; /* local modes */
char c_line; /* line discipline */

unsigned  char c_ce[NCC];  /* control chars */
%

The special control characters are defined by the array c¢_cec. The
relative positions and initial values for each function are as follows:

0 VINTR DEL

1 VQUIT FS

2 VERASE BKSP

3 VKILL CNTRL-U, CNTRL-H,
4 VEOF EOT

5] VEOL NUL

6 Reserved

7  Reserved
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The c_iflag field describes the basic terminal input control:

IGNBRK 0000001 Ignores break condition

BRKINT 0000002 Signals interrupt on break

IGNPAR 0000004 Ignores characters with parity errors
PARMRK 0000010 Marks parity errors

INPCK 0000020 Enables input parity check

ISTRIP 0000040 Strips character

INLCR 0000100 Maps NL to CR on input

IGNCR 0000200 Ignores CR

ICRNL 0000400 Maps CR to NL on input

IUCLC 0001000 Maps uppercdse to lowercase on input
IXON 0002000 Enables start/stop output control
IXANY 0004000 Enables any character to restart output
IXOFF 0010000 Enables start/stop input control

If IGNBRK is set, the break condition (a character framing error with
data all zeros) is ignored, that is, not put on the input queue and
therefore not read by any process. Otherwise, if BRKINT is set the
break condition will generate an interrupt signal and flush both the
input and output queues. If IGNPAR is set, characters with other
framing and parity errors are ignored.

If PARMRK is set, a character with a framing or parity error which is
not ignored is read as the 3-character sequence: 0377, 0, X, where X
is the data of the character received in error. To avoid ambiguity in
this case, if ISTRIP is not set, a valid character of 0377 is read as
0377, 0377. If PARMRK is not set, a framing or parity error which is
not ignored is read as 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 ISTRIP is set, valid input characters are first stripped to 7-bits, oth-
erwise all 8-bits are processed.

If INLCR is set, a received NL character is translated into a CR chas-
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 2
NL character.

If IUCLC is set, a received uppercase alphabetic character is
translated into the corresponding lowercase character.

If IXON is set, start/stop output control is enabled. A received STOP
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 clear.

The ¢_oflag field specifies the system treatment of output:

OPOST

oLcucC

ONLCR

OCRNL

ONOCR

ONLRET

OFILL

OFDEL

NLDLY
NLoO
NL1

CRDLY
CRO
CR1
CR2
CR3

TABDLY
TABO
TAB1
TAB2
TAB3

BSDLY
BSO
BS1

VTIDLY
VTo
VT1

FFDLY
FFo
FF1

0000001
0000002
0000004
0000010
0000020
0000040
0000100
0000200

0000400
0
0000400

0003000
0

0001000
0002000
0003000

0014000
0

0004000
0010000
0014000

0020000
0
0020000

0040000
0
0040000

0100000
0
0100000

Postprocesses output

Maps lowercase to uppercase on output
Maps NL to CR-NL on output

Maps CR to NL on output

No CR output at column 0

NL performs CR function

Uses fill characters for delay

Fills is DEL, else NUL

Selects newline delays:

Selects carriage return delays:

Selects horizontal tab delays:

Expands tabs to spaces

Selects backspace delays:

Selects vertical tab delays:

Selects form feed delays:

If OPOST is set, output characters are post-processed as indicated by
the remaining flags, otherwise characters are transmitted without

change.
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If OLCUC is set, a lowercase alphabetic character is transmitted as
the corresponding uppercase character. This function is often used
in conjunction with [UCLC.

If ONLCR is set, the NL character is transmitted as the CR-NL charac-
ter pair. If OCRNL is set, the CR character is transmitted as the NL
character. If ONOCR is set, no CR character is transmitted when at
column 0 (first position). If ONLRET is set, the NL character is
assumed to perform the carriage return function; the column pointer
will be set to 0 and the delays specified for CR will be used. Other-
wise the NL character is assumed to perform the linefeed function;
the column pointer will remain unchanged. The column pointer is
also set to 0 if the CR character is actually transmitted.

The delay bits specify how long transmission stops to allow for
mechanical or other movement when certain characters are sent to
the terminal. In all cases a value of 0 indicates no delay. If OFILL is
set, fill characters will be transmitted for delay instead of a timed
delay. This is useful for high baud rate terminals which need only a
minimal delay. If OFDEL is set, the fill character is DEL, otherwise
NUL.

If a form feed or vertical tab delay is specified, it lasts for about 2
seconds.

Newline delay lasts about 0.10 seconds. If ONLRET is set, the car-
riage return delays are used instead of the newline delays. If OFILL
is set, 2 fill characters will be transmitted.

Carriage return delay type 1 is dependent on the current column
position, type 2 is about 0.10 seconds, and type 3 is about 0.15
seconds. If OFILL is set, delay type 1 transmits 2 fill characters, and
type 2 transmits 4 fill characters.

Horizontal tab delay type 1 is dependent on the current column posi-
tion. Type 2 is about 0.10 seconds. Type 3 specifies that tabs are to
be expanded into spaces. If OFILL is set, 2 fill characters will be
transmitted for any delay.

Backspace delay lasts about 0.05 seconds. If OFILL is set, 1 fill char-
acter will be transmitted.

The actual delays depend on line speed and system load.
The initial output control value is all bits clear.
The ¢_cflag field describes the hardware control of the terminal:

CBAUD 0000017 Baud rate:

BO 0 Hang up
B50 0000001 50 baud
B75 0000002 75 baud
Bi10 0000003 110 baud
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B134 0000004 134.5 baud
B150 0000005 150 baud
B200 0000006 200 baud
B300 0000007 300 baud
B600 0000010 600 baud
B1200 0000011 1200 baud
B1800 0000012 1800 baud
B2400 0000013 2400 baud
B4800 0000014 4800 baud
B£600 0000015 9600 baud
EXTA 0000016 External A
EXTB 0000017 External B
CSIZE 00000680 Character size:
CSs 0 5 bits

CS8 0000020 6 bits

Cs7 0000040 7 bits

CSs8 0000080 8 bits

CSTOPB 0000100 Sends two stop bits, else one
CREAD 0000200 Enables receiver

PARENB 0000400 Parity enable

PARODD 0001000 Odd parity, else even
HUPCL 0002000 Hangs up on last close
CLOCAL 0004000 Local line, else dial-up

The CBAUD bits specify the baud rate. The zero baud rate, BO, is
used to hang up the connection. If B0 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 specify the character size in bits for both transmission
and reception. This size does not include the parity bit, if any. If
CSTOFB is set, 2 stop bits are used, otherwise 1 stop bit. For exam-
ple, at 110 baud, 2 stops bits are required.

If PARENB is set, parity generation and detection is enabled and a
parity bit is added to each character. If parity is enabled, the
PARODD flag specifies odd parity if set, otherwise even parity is
used.

If CREAD is set, the receiver is enabled. Otherwise no characters
will be received.

If 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.

If 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.
If 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 before communications
can proceed.

The initial hardware control value after open is B9600, CS8, CREAD,
HUPCL.

The ¢_iflag field of the argument structure is used by the line discip-
line to control terminal functions. The basic line discipline (0) pro-
vides the following:

ISIG 0000001 Enable signals

ICANON 0000002 Canonical input (erase and kill processing)
XCASE 0000004 Canonical upper/lower presentation

ECHO 0000010 Enables echo

ECHOE 0000020 Echoes erase character as BS-SP-BS
ECHOK 0000040 Echoes NL alter kill character

ECHONL 0000100 Echoes NL

NOFLSH 0000200 Disables flush after interrupt or quit
XCLUDE 0100000 Exclusive use of the line.

If ISIG is set, each input character is checked against the special con-
trol characters INTR and QUIT. If an input character matches one of
these control characters, the function associated with that character
is performed. If ISIG is not set, no checking is done. Thus these
special input functions are possible only if ISIG 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 ICANON is set, canonical processing is enabled. This enables the
eragse and kill edit functions, and the assembly of input characters
into lines delimited by NL, EOF, and EOL. If ICANON is not set,
read requests are satisfied directly from the input queue. A read will
not be satisfied until at least VMIN characters have been received or
the timeout value VTIME has expired. This allows fast bursts of
input to be read efficiently while still allowing single character input.
The VMIN and VTIME values are stored in the position for the EOF
and EOL characters respectively. The time value represents tenths of
seconds.

If XCASE is set, and if ICANON 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 are
generated on output and accepted on input:

For: Use:
A \ Vd

| \!
(o
} \)

\ \
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For example, A is input as \a, \n as \\n, and \N as \\\n.
If ECHO is set, characters are echoed as received.

When ICANON is set, the following echo functions are possible. If
ECHO and ECHOE are set, the erase character is echoed as ASCII BS
SP BS, which will clear the last character from a CRT screen. If
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 after
the kill character to emphasize that the line will be deleted. Note
that an escape character preceding the erase or kill character removes
any special function. If ECHONL is set, the NL character will be
echoed even if ECHO is not set. This is useful for terminals set to
local echo (so-called half duplex). Unless escaped, the EOF charac-
ter is not echoed. Because EOT is the delault EOF character, this
prevents terminals that respond to EOT from hanging up.

If NOFLSH is set, the normal flush of the input and output queues
associated with the quit and interrupt characters will not be done.

If XCLUDE is set, any subsequent attempt to open the tty device
using open(S) will fail for all users except the super-user. If the call
fails, it returns EBUSY in ermo. XCLUDE is useful for programs
which must have exclusive use of a communications line. It is not
intended 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 all bits clear.
The primary soct(S) system calls have the form:

ioct! (fildes, command, arg)
struct termio ®arg;

The commands using this form are:

TCGETA Gets the parameters associated with the terminal
and stores them in the termio structure referenced

by arg

TCSETA Sets the parameters associated with the terminal
from the structure referenced by arg The change
is immediate.

TCSETAW  Waits for the output to drain before setting the
new parameters. This form should be used when
changing parameters that will affect output.

TCSETAF Waits for the output to drain, then fAushes the
input queue and sets the new parameters.
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Additional soctd(S) calls have the form:

joct! (fldes, command, arg)
int arg;

The commands using this form are:

TCSBRK Waits for the output to drain. If arg is 0, then
sends a break (zero bits for 0.25 seconds).

TCXONC Starts/stops control. If erg is 0, suspends output;
if 1, restarts suspended output.

TCFLSH If arg is 0, flushes the input queue; if 1, flushes
the output queue; if 2, flushes both the input and
output queues.

Files
Jdev sy

Jdev [y

/dev/console

See Also
stty(C), ioctl(S)
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Name
ttys — Login terminals file.

Decription
The /etc/ttys file contains a list of the device special files associated
with possible login terminals, and defines which files are to be
opened by the init(M) program on system start—up.
The file contains one or more eniries of the form

State mode name

The name must be the filename of a device special file. Only the
filename may be supplied, the path is assumed to be /dev. If state
is *‘1°*, the file is enabled for logins; if ‘0", the file is disabled.
The mode is used as an argument to the getty(M) program. It
defines the line speed and type of device associated with the ter—
minal. A list of arguments is provided in getty(M).
For example, the entry ‘‘121ty02'* means the serial line ttyO2 is to
be opened for logging in at 9600 baud.

Files
letchtys

See Also
init(M), getty(M), enable(C), disable(C)
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Name

utmp, wtmp - Formats of utmp and wtmp entries.

Description

The files utmp and wtmp hold user and accounting information for
use by commands such as who(C), accteon! (see acctcon(C)), and
login(M). They have the following structure, as defined by
/usr/include/utmp.h:

struct utmp
char ut_line(8]; /*® tty name */
char  ut_name|8|; /* login name */
long  ut_time; /¢ time on ¢/
%
Files
[etc/utmp
[usr/adm /wimp

[usrfinclude /utmp.h

See Also
accteon(C), login(M), who(C), write(C)
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