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Preface

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

Seckion Descrip¥on XENIX Volume

C Commands - used with the User’sReference
XENIX Operating System.

CcP Programming Commands ~ used Programmer’s Reference
with the Development System.

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

pOS Routines - used with the Programmer’s Reference
Development System

F File Formats — description of User’s Reference
various system files notdefined in
section M,

HwW Hardware specific manual pages - RunTime Environment

information about
procedures specific to your
computer.

M Miscellaneous - information used  User’s Reference
for access to devices, System
maintenance, and communi~
cations.

S System Calls and Library Programmer’s Reference
Routines - available for C and
assembly langnage programming.

In the manual pages, a given command, routine, or file is referred to by
name and section. For example, the programming command “cc”, which
is described in the Programming Commands {CP) section, is listed as
¢¢(CP).



The alphabetized tahle of contents given on the following pages is a
complete listing of all XENIX commands, system calls, library routines,
and file formats. The permuted index, found at the end of the XENIX
User’s Reference, anud the the end of the XENIX Programmer’s Reference, is
usefulinmatchingadesired task with themanual pagethatdescribes it.



‘Alphabetized List

Commands, Systems Calls, Library Routines and File Formats

8087 .evrrennrennens 8087(HW)
86rel ......o.ooiirmneninnnn 86reZ(Fg
8641 ....iieeriinirniennans ad4l(s
abort .....cvermeiienanns rxbort%S)
abs i abs(S)
accepPt coceveecruinanrenn accept(C)
ACCESS ..orevrvennrrnnnen access(S
ACCL vuvrerverrernevernonnens GCEHE
ACCL ..ierneneciiiiienansens acct (S
acctcom ............ acctcom(C)
accton ........ .. accton(C)
acos ............ weers IFIE(S
Tadb Ll adbh{CP)"

admin .......... admin(CP)
YL v 1 WU alarm (S
alinses ..........r..... aligses(?
aliases.hash ......... aligses (M)
allashash ......... aliashash (M)
FI ) 11 O a.out(F
;) P ar(CP
Y ar(F
archive ................ archive(lg
ASCH veveernnrvenecnnennnns ASCIE(N
ASCHIME .ivrereenrrerenane ctz‘me(Sg
111 N trig(S
asktime .............. asktisne(C
P 11721 o SO, assert(S
assign ................. assign(
P13 S asx(CP
1 N at(
F:1 7. ( RO trig(S
atanZ . . trz'géS
171 N atof: S;
atof ............. reevennss StrEOA(S
atol e atof(Sg
amol ........... .. strigl(S

autoboot .......... axtoboeot{M

AWK .oerviiiirernirenenae awk%

backup ......... backup{C)
backup ............... backup (F
banner .......occoeen banner(C
basename ........ basename(C
bateh ..ccovereiiniinnnnees .. at{C)
bC..cocenrnnnen Cevrerrane s be{C)

DA ....cerererereennnn.. BAIF(C)

bdos ............ bdos(DOS%
bessel ........cococven... bessel(S
bfs . . veenees DfS(C)
boot ......cccceeaneen boct(

BIK weervenreereeneeeneenas sbrk(S)
brketl ...oooovvvniannene brkent 58
bsearch .............. bsearch (3
€abs .coeerininiiinienins hypot(Sg
€al woiiiiriiriceearinreerennn €al(C
calendar ............ calendar{C)
calloc .....ce.vveunnnnen matloc(S)
cancel ......c..cceeiuiininnns IpéC;
capinfo .......c o capinfo (C
cat ..... rerearens ererrennene cat(C
catimp .....c.coeue. catimp(CT)
€b cvirereeereeverenneeren €D (CP)
T N cc(CP)
[ OIS cd(C
ede .oovriiiniieenes ede(CP)
ceil ............ PR foor(S)
clow ...cooervcreennnee cflow (CP)
cgets ..unvueniennrse.. cgets(DOS}
character ......... egnchar(CT)
chapmap ......... charmap(CT)
chdir ..oooereircncinnans chdir(S)
checkew .....ccevneeeenen. e (CT)
checkeq ....cc.cceurnnene eqn(CT)
checklist ............ checklisi(F
checloum ....... checkmm (CT
ChgrP cvvvreinniiniennns chgrp(C)
chmod ................ chmod(Cg
chmod ................. chmod (8§
chown c..o.eecvrinnenns chown(C)
chown .................. chown(S
chroot ................. chroot(
chroot ..........ccvueeee chroot(S
cbsize ................... chsize(S
clear ....ccoeveeenniinnnns clear(C
clearerr ................. ferror(S
clock ....ceeeenreennnnne clock (M}
clock ............ seetensss Clock(8S)
clockxate ....... clockrate(H
close ...cvivevrniinrirennas close(S
[0 1y U clri(C
emchk ........oeeneeee cmchk(C)



cmp ........ Ceereennen cmp(Cg
(1) S col%CT
comb . comb(CFP)
comm ceerarencens cammg(:)
config ....cccoenvrnennns config
console ........... console (1
console .............. console(M
contains ........... egnchar(CT)
COMY .eoenrienerannrecnnanes conv(S)
convkey ............. mapkey (M)
COXE veuernnnrnnnnacananrcens core(Fg
COS 1rrereeennsnisecrsnrnns trig(§
cosh crenerecsannnene SINR(S
(3 1 TP cp(C
13 1) {1 S cpio (C
(313 1 2N cpiofF
CPP cerrereneievonrennaans cpp(C
cprintf ............. cprintf(DOS)
CPUtS .cocrnienrninns cputs(DOS;
creat ....ccovcecinaiaians creat(S
creatsem ........... creqisent %3
cref ...o.ccvieiniinnne ... cref(C
(G (V) | R cromn (Cg
cscanf ......... eorr csCanf{DOS
[ | esh EC}
(7 1) {1 AR ¢spliz
cwgs careacsennanne. Crags{CE

e ClOTM d(S%
evenrenraeans ctimeES

cmel coiiviiinniiineionn cxref (CP)
daemon.mn .. daem n.m ( )
date .....cocceiinecnineas daz‘e(C;
dbminit .......c..cce.eees dhm(s
L+ L dc(C;
dd .oeeee e e dE{C
deassign ............... assign(C)
deco ......cccovevnenns. deco{C

default .......cccco.en. defaul: (M

definitions ........ egnchar (CT;
defopen .............. dqfopengs
defread ............... defopen(S)

i

dircmp ........ccconeo.. diremp( g
dimame ............. dirname(C
disable ................

diskemp .....c..ooeee.

diskCP .ccvoinracininnns

divYy orcecnianncennen

dmesg ....ccceieieninnne

dOS iveirieririricennnaes
doscat ............ soenarane

[ (117 + R

dosdir ......ccececiiriannnas
dosexterr ....... dosexter (IDOS)
dosformat ................ dos(C)
dparam .............. dparam(C;
drand48 ............. drand48(S
dtype .ueeieiriiiiinannn diype(C)
du . . ciu{C;
dump .....cocovemeanenee dump(C
dump ....ocooeeininnnnnn. dump(F)
dumpdir ............ dumpdir{C;
731 T) o SN cevane dup(S
dupZ ...ooeeiiienennne dup(S}
dvibnp ......couueeee. aviimp (CT)
echo ....ccoocccvveenrnnas. €cho(C
€C¥L 1uinreinrerninnrennanas ecvt(S
€d cerirninerniene e rinreane ed(C
edata oo .. end(S)
3725 1 SOOI grep(C)
enable .........cciieenn enable(C)
€NEO .evvenrererrrnnnnnen deco (C’Ig
[ 1 1 N end(S
endgrent ............. getgrent(S)
endpwent ........... getpwent (S)
ENY .iirvecinesaeeraceconsns NV(C
environ .............. environ {
€0f «rveererieniiianiennes eof{DOS

€qN ..oeiinneeenrnenesnen. €qn(CT)



eqn ....ccciierinenn egnchar(CT)
eqnchar ........... egnchar(CT)
eqncheck ............... eqn(CT)

erand4§ ............. drand48(8)
erf .ovverrrreneencnnnns menee. €IF(3)

3 ¢ (N e;f(S;

errno . . perror{S
error . errer(i)
(3723 SR end(S
€X eirrnniiirieniinisinioennens ex(C
€XeCl ceeuneeririninaranarnns execES‘
execle ........coovieianan. exec(S
execlp ..ccceeceiiniiannnnns axac(S;
€XECSEE ..covvrenirenns execseg(S)

€XECY ..vvvrerrerrnnnnnene.. EXEC(S)

€XECVE ..cevirrannraannnens exec(Sg _

EXECVD vnuvecvnveruarensen exec(S
exit ...... ceneee.. exit(DOS
- < | AU exi (S
€XP iiriiriontsnrsoinesennses EXP(S
explam .............. explain (CT)
€XPT ..cevvenenneeernsennenn €XPr(C
6121 ﬂogr(Sg
factor . factor (C)
false ...... .. Jalse(C
fclose .......cccuue.. fc&ose(DOS}
fclose ......coeeeeeeennn.. felose(S
fcloseall .......... fclose(DOS
fentl | fcntl(S§
(2 S besenranes .. ecvi(S

£ veoveerreseneensenne s JACHW)

fdisk fd:sk%C; '

fdopen ...... T, fopeni(S)
feof ...c.covneemnceennannes ferror%Sé
ferror .... . Jerror(S
fetch ......eveeeeneennen. dbm(S
filnsh ........... bemeeeans fdose(S{
fges ....covvvnrrrenene fgetc (DOS
fgem ..ooovirniniiiiriiiannns geic(S
fgetchar ............. fgetc(DOS
1201 SO - 2 ] (.
fgrep ..ocorviiiiiiiiinnnnn grep(
file .covvnreenrnnnennnacnacnnes file{C)
11 (Y Flesystem(F)
filelength ........ fileleng (DOS)

leno .........cccen...... Jerror(S)

filesys ..ocevinnrenirencas filesys(F
find ..veiiniiininees find(C
finger .................... finger(C

firstkey ....oceiiiniienane dbm(S
fixhdr .... veerenn. Jixhdr(C
fixperm ............. fixperm(
floor .......coevvenriennnn. floor (S
flushall . .. fushall(DOS
- fmod ............... .......ﬂaor(Sg

for ........c........ egnchar(CT

format ................
fp_off ..........

..... fork (S
. format(C

wneeee [D_8eg(DOS
fpointf .....covvvnninann.

printf(S

fp_Seg ............. fp_seg(DOS
fpute ......cccreueee.. fputc(DOS

getgrnam ..........
getlogin ...c..ccoenees

17111 17 RPN putc(S)
fputchar ............ -« fpurc (DOS%
fputs ...

fread .......cooiiivinineen ﬁead(S
free ......oeeeniiiecnnen malZoc(S )
freopen .. fopen(S)
frexp .oovciirninnnieiineees frexp(S)
fscanf ........ccvevnnnens scanf(S)
f5CK oiiiiincinienenenenns fs‘ck(Cg
fseek ..ccovvmmunrinnnnen.. foeek (S
fstab ..oeoiiiiiiininienee. fsb (F}
] 1 SO srargs
flell ........ veee freek(S
ftime ......... .. time(S
171 S stdipe(S
13 . frw(S
fwrite fread (S
.41 1] S xfis1(8)
gamMma ............... gamma{S
{34 S e{:vt(Si
get .. get(CP
-1 1 RPN getc(S)
getch ................ getch (DOS)
getchar ............oeeveens getc(S
getche ............. gerche(DOS '
getewd .........coceeeee getcwd
getegid .......c.ccuneenn getlfzd
getenv .................. getenv(S
geteuid ................. getuid(S)
gesgid .......oe.coeen... get id (S)
getgmnt .............. getgrent (S
getgrgid .............. geigrent (S

getopt ......oierevianen

v pu:s'(S e

.. geigrent S

getl gin(S
. getapt(C



getopt .....corevivecaans getopt (S)

getpass ....... geipass S}
P01 9171 5 + SN getpid (S
getpid ...ccciveiianienn. getpid(S)
getppid .........cccee..l getpid ES)
gelPW ..oiiiinaninnnne. getp (S)
getpwent ............ getpwent(S}
getpwnam .......... gegawentES
getpwuid ............ getpweni(S)
gets ..o...oenn. cerereas gets{(CP
P TR - . { ]
getty .. ioiiiienniienennen getty(
gettydefs ..... cvernes gettydefs (F
getuid ..........coeeee. getuidﬁsg
getutent .................. gerut(S)
getutid ...... creereerracaes getutésg
getutline ................. getut(S
etW ..iiiieiiniininnen. getc(S)
gmtime ........coenvenene ctime(S)
13 + SO grep(C)
Eroup ......ccceeeunenes group
grpcheck ........... grpcheck{C)
gsignal ...... cormreranne ssignal(S)
haltsys «ivovenvieennnsnn halisys (C)
handler ......ccco e ips(
hashcheck ............. speli(CTH
hashmake ............. spelf (CT
hcreate hsearch(s%
hd .ccovviiiinniiniininiees hd{C}
115 RO hd (HW)
hdestroy wveser.. hséarch (S)
hdr .covvvncnneiininnennn. AEF(CP)
head .....ccovvrvicncnrann head(C)
help ...cocvereiivnnnenes heip(CP)
hsearch ..... h&earch(S)
hyphen ......... hyphen((’l‘ )
hypot ........... veeneanes kypot(S)
Mo eearas rennene v id(C
imacct .....c..ee..... iace{C)
imagen.pbs ......... imagen(M)
imagen.remote .... imagen(M)
imagen.sbs ......... imagen%
imagen.spp ......... imagen
imprint ............... imprint(C)
imprint ............. imprint (CT)
11131 SR mit(M)
mit e, init(M)
inittab .. inittab (F)

inode .........c..cu..... inode(F)

P ..oocvveivinnn e 7p(DOS)
mstall ..oenennnnen. install (M)
86 ................. int86(DOS)

int86x .............. #nt86x (DOS)
intdos .............. intdos(DOS
mtdosx ... intdosx (DOS
...................... Intro (

.................... Intro (CF)
........... Intro (CT)
intro (T35}
...................... Intro (F)

. .. Imtro(H

ntro ......... crvrenneanes Intro
intro ....... eerenevenvenes Intro(S)
focl ....oviiiniceirecnnnnns facrlésg
DS cini e ips(M
ipcrm . ipcrm (C}
117 J ipcs C%
1) U ipr(C
iprint . :,'pn'méc)
1] T cereeieraeenes ips{C

) 11 PR ips
isainum ...........c..... ctype(8S)
isalpha ................... ctype(8)
isascii .....coveveieiiinn ctype(S)

itraff .. ................. #roff (CT)
JO v bessel (S)
J1 e bessel(S)
7 ¢ SR, bessel (S
Join iccireiiiiiiinieans Join{C
jrand48 .............. drand43(S)
kbhit ................ . bhit(DOS)
keyboard ...... keyboard (FIN
....... R < |/ {{ &
K e kill (S
kmem ...... mem(M)



e e

{(C)
Btol Beol(S
164a ....ccoovirvvrnnannn. a64 (S
Jabs ceeaseennianes labs(DOS
Ic ... . (e
Idexp ...occvvienns ﬁ'exp(S
I€X veeenensnernennnencnnnes fex (CP
¥ind ... ... Isearch(S)
line ...

link .

|13 1 s
loealtime ..

lock .......

lockE

locking

Iog ......

logll ..

login

logname ............ logname(
logname ............ Jogname(S
longjmp .......... setfmp (S

) (1711 . S,

(
veree Isearch (S

) SN Iseek (§
(717 ltoa(DOS
1711 K 2O ON 13:01(S
1| U S . m#(CP)
machine ......... - machine HW)
mail ......... reeseserranene maif{C)

mMake ....cooeeranrennnn make (CP
makekey ........... makekey
maliases ............., afases

maliases.hash ...... aliases (M)
mallinfo ............... malloc(S)

malloc ..oveeeieinenn. maHocES)
mallopt ................ malloc(S)
MaN ...oovveeeensennnene. Man(CT)
mapchan .......... mapchan (F
mapchan ........, mapchan
mapkey .............. mapkey (M)
MapPSCIM ............ mapkey (M)
MAPSIT . vveinnenene mapkey (;
MASTA .evveeeeoneannne masm(CP
MASter ...cceevenrnanens master(Fg
matherr .............. matherr (S
MEM ..ovreereeennenanee.. FREM{M}
Memecepy ......... ... memory (S}
memchr o memory(S})
MEMCMP ..coveeere.. FHIMOTY(S)
memcpy memory(S)
mems et ... memory(S)
TNESE .eovvenreneerecrncnns mesg(C)
messages ......... messages(M)
micnet ....c..ccceeennen micnet (M)
mKkdir .....cccoeieninnne mkdir(C)
mkdir .............. mkdir{DOS
1111+ 5 TR mkfs((3§
mkinittab ............... felinit (C
mknod ......c.eeeenees mknod (C)

mknod .......
mkstr ......

«reeo mknod(S)

eevesesss Mkstr (CP
mksemp .............. mksemp (S
MEKUSET ..ocenrerrennns mkuser(C
117 1) S mm(CT)
mmcheck ....... checkimm (CT)
1171 O mmt{(CT)

mntiab mntiab

modf .....cc.ccevvnrane.. frEXp Sg
monitor .............. monitor(S
11 T1) (S more{C
mount e evennena. MOUNE(

mMouUNt .......cevevennane mount(S)
movedata .... movedata(DOS)
mrand48 ............ drand48$8§
msgetl ............... ... msgetl{s
msgget wors mSEEEt{S)
11 17:71) + SRR msgop(S)
111 PR my(C)
myvdir .. weeeer mvdir (C)
FIADP .eivrecerirerearvaseranns nap(S)

nbwaikem .......... waitsem (S)



ncheck ................ ncheck (C)
egn(

------------------------

s sevccugssnntonersstIoue

mavsessccencenctonses sy teanon

i1 NS
nohup ....co.eeiveiennes
nrandd§ ............. drand+48(S)
nroff .., nroff (CT)
null . ererescenannnes FRI(M)
(17 PN od (8
oldipr ........coveveenianie . for(
OPeN ..cvveernennnnrnnnnnee open(S)
opendir ............. directory(S)
opensem ............ opensem(S)
outP ..ovenienninan outp(Dosg
PACK coeiiiiiiniininant pack(C
packet ....... eerrseeceares ips(C)
passwd ............... passwd(r%
passwd ............... passwd(
Paste ...coovinneinienas paste(CT)
PAUSE ....ceevaeennren.... P 5€(S
173 1 SRR pack(
pelose cooiiiiiiinanans popen(S
PerTOr ....ccecvvunerene. perror(S)
1~ SN pg(C
1] + 1S ORORPIUPN p e(S)
Plock «.oiveiiiinenriannes pbckéS}
POPEN ....vvveninnnnnnnn popen{(3)
POW .oceeeennrnennennnennnnas exp(S)
1] SRR pr(C)
1 ) + O prep( 1)
printf........ccceeeene.... prinif(S
proctl ....coveinennenn. proctl(S
1] 1) RO prof(CP
4751711 R profil(S)
profile ................. profile(M)
protocol .................... ips(
prs ..... prs(CP
PS cevecvereeceenenrasnenmencans ps(C)
PStat oo, pstat(C)
PIACE ceuveerieneaennee ptrace(S)

11 5 SN ptx(CT)
putc . . putc(S
putch ....... puich (DOS§
putchar .......... .. putc(S
puteuy ................. puterw(S;
puipwent ........... pu:pwenrgs
1211 = TR 112 . { 13 |
pututline ................. geturES)
11712’ R putc{S
pwadmin .......... pwadmin (c;
pwcheck ............ pwche k(C)
PWA e pwd(C
[V E11) x S, Ggsort{8
QUOL ..ccnveriminnnninnnanne ot (C
ramdisk .......... ramdisk (FIW)
rand ....cceeeeneeennen. . rand(S}
random .............. random(C
ranlib (
....... sveenennnes FatfOr (CP
......... rcp%
<eve rdchk (S
....................... read (S
directory (S
malloc (S
halisys(C)
.......................... red(C
regemp ............. regcmp(CP
TegeEmP ovcecvernriansens regex(S
regeX ...icivivereasens regex(S)
TeZeXD .iiecuevnnininnens regexp(S)
reject ....oovveeecnnnnne accept(C)
remote ................ remote(C)
reuame .......... rename(DOS
restor ......ccceeeeeen.. restore(
restore ........c....... restore(
rewind .....c..ccoreeeeenn fseek(S)
rewinddir ........... directory(S)
mndel .................. rmde] (C
0110 11 SO rn(C
mdir ....ooevviiennne rmd r(C)
mdir ............... rmdir(DOS)
TOMSEr ................ rmuser(C)
3 | SRR rsk%C)
nnbig .........cc..oee runbi,
SACE iicerieiiiiecaniens .sacf%CP
] 1)y O RRIUN sbrk(S)
SCADS .. oveervrerennnenne. SCAHFLS)
scesdiff ............. scesdiff (CP)



scesfide .ovnevenerannee scesfile (F)

SCIEeN .....commnunnen screen(H1W)
sdb .. . veres SAB(CE
sddate .. sddare{C
sdenter ................ sdenter(S
sdfree .....ccccoceveeennen sdget(S
sdget ......ccccccoenne..e. Sdger(S
sdgety .........c.cosiin sdgetv(S)
3 11 S sdiﬁ‘(C;
sdleave .....c..c....ees sdenter(S
sdwaitv ................. sdgetv(S
Sed .ceeeirerirennrananannns sed (Cg
seekdir .............. directory (S
segread .......... segread (DOS)
semetl ..oooiinennnnnnn. Serm:ti(sg
semget wv. SEMEe(S
- SEMOP ..ceereieiienrenee semop(S _
SEQUENCE ........... . ips EC
seral ...ociiiiiriiieniannnne ips(C
setbuf .......cccooennnn. setbuf(8)
setclock ............. setclock (M)
setcolor .............. setcolor (C)
setgid ...coannenn semid(S;
setgrent .............. ge:gmnr(S
setimp .....cccceeeeeees setjmp(S)
Setkey ..ocieiireiennnen setkey(C
setmnt .....ccceceveenes sermnt(C
setmode ........ setmode (DOS
SEtPEIP wveenevrvonnnen setpgrp (S}
setpwent ............ getpwent(S
settime ................ settime(C;
setuid .......oeeenenn. SetUEI(S
setutent ........occeeeneen gerurES
setvbuf ......cceunneenen sethuf (8
(.31 N SpufZ(Sg
1) | R sh{C
SHI i enrccne shi(C)
shmett ........coonnneee shmctl(S)
shmget ............... shmget(Sg
shmop ...c..coovveeens. shrmop (S
shutdn ................. shurdn(Sy
shutdown ......... shutdown (C
ShV Leiirenecrecnnnean shV{C
signal ..... .. signal (S
sigsem . sigsem (S
[ | SRR trig(S
sinh .ovvviiiniiniianan, sinh (8}
CSIZ@ ceeirerieiieein $ fze(CP;
[ (1 SR sleep (C

sleep ........ crraseercacans sleep(S)
soelim ................ soelim(CT)
. SOPEeN ....ccevvnenenn sopen(DOS
1)« AP sort(
spawnl ............. spawn(DOS
spawnvp .. spawn(DOS
special ............. egnchar(CT
(317 | E spell(CT
spellin ..........c....... spell(CT
spline ....c.oceeceeneen. spline (CP
SPlit o split(C
sprintf pringf(S
311117 [P spuitl(S)
(1]« RN exp{S
STand ......oorionninnnen. rand(§
- sseanf i, scanf(S). - .
ssignal ................. ssignal gS
L] £ PN stat
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Name

intro — Introduces XENIX Development System commands.

S Description

This section describes vse of the individual commands available in
the XENIX Development System. PRach individual command is
labeled with the letters CP to distinguish it from commands avail-
able in the XENIX Operating and Text Processing Systems. These
letters are used for easy reference from other documentation. For
example, the reference cc(CP) indicates a reference to a discussion
of the cc comnmand in this seckion, where the letter ‘““C” stands for
“Command” and the letter “P* stands for “Programming”,

! Syntax

Unless otherwise noted, commands described in this section accept
oot T options afid ‘other arguments according to the following syntax: - oo

name [optisns] [cmdarg)
where:
name The filename or pathname of an executable file

sption A single letter representing a command option. By

convention, most options are preceded with a dash.

Option letters can sometimes be grouped together as

in —abcd or alternatively they are specified individu-

: ally as in =a =b =¢ —d . The method of specifying

options depends on the syntax of the individual com-

mand. In the latter method of specifying options,

arguments can be given to the options. For example,

; the ~f option for many commands often takes a fol-
| lowing filename argvment.

cmdarg A pathname or other command argument n#f begin-
ning with a dash. Jt may also be a dash alone by
itself indicating the standard input,

See Also
\ ’: getopt(C), getopt(S)
Diagnostics

Upon termination, each command retums 2 bytes of status, one
supplied by the system and giving the cause for termination, and (in
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the case of “normal” termination) one supplied by the program
(see wair(8) and exit(S)). The former byte is O for normal termina-
tion; the latter is customarily O for successful execution and
nonzero to indicate troubles such as erroneous parameters, or bad
or inaccessible data. It is called variously “exit code”, *exit
status”, or *“return code”, and is described only where special con-
ventions are involved.

Notes

Not all commands adhere to the above syntax.
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Name

adb ~ Invokes a general-purpose debugger.

Syntax
adb [—w] [—p prompt ] [ objfil [ corefile ]]

Description

adb is a general purpose debugging program. It may be used to
examine files and to provide a controlled environment for the exe-

cution of XENIX programs.

objfil is normally an executable program file, preferably containing

a symbol table; if not then the symbolic features of adb cannot be

used although the file can still be examined. The default for obffil

is a.out. corefile is assumed to be a core image file produced after
. executing ghjfil; the default for corefile is core.

Requests to adb are read from the standard input and responses
are to the standard output. If the —w option is present then both
objfil and corefile are created if necessary and opened for reading
and writing so that files can be modified using adb. The QUIT and
WTERRUPT keys cause adb to return to the next command. The
~p option defines the prompt string. It may be any combination of
characters. The default is an asterisk (*}.

In general requésts to adb are of the form:
[address] [, count][command] ;]

If address is present then dot is sst to address. Initially do? is set to
0. For most commands count specifies how many times the com-
mand will be executed. The default count is 1. address is a special
expression having the form:

[segment:]offser

where segment gives the address of a specific text or data segment,
and offset gives an offset from the beginning of that segment. If
segmant is not given, the last segment value given in a command is
used.

The intespretation of an address depends on the context it is used
in. If a subprocess.is being debugged then addresses are inter-
preted in the usual way in the address space of the subprocess. For
further details of address mapping see Addresses.
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Expressions
. The value of dot.
+ The value of dot incremented by the current increment.

~

The value of dot decremented by the current increment.
The last address typed.

infeger An octal number if infeger begins with a 0; a hexadecimal
number if preceded by # or 0x: otherwise a decimal
number.

integer fraction
A 32-bit floating point number.

‘ccce” The ASCH value of up to 4 characters. \ may be used to
escape a .

< name

The value of name, which is either a variable name or a
register name. adb maintains a number of variables (sce
Variables) named by single letters or digits. If name is a
register name then the value of the register is obtained from
the system header in corefile. The register names are ax bx
¢x dx di si bp fl ip c¢s ds ss es sp. The name fl refers to
the status flags.

symbol A symbol i3 a sequence of upper or lower case letters,
underscores or digits, not starting with a digit. The value
of the symbol is taken from the symbol table in objfil. An
iniwal .. or ~ will be prepended to symbol if needed,

. symbol
In C, the ‘true name’ of an external symbol begins with _.
It may be necessary to use this name to disinguish it from
internal or hidden variables of a program.

{exp) The value of the expressi#n exp.

Monadic operators

=exp  The contents of the location addressed by exp.

—exp  Integer negation.

~exp  Bitwise complement.
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Dyadic operators

Dyadic operators are left-associative and are less binding than
monadic operators,

el+e2 Integer addition.
el-e2 Integer subtrackon.
elve2 Integer multiplication.
el %e2 Integer division,
el &e2 Bitwise conjunckon.
elp2 Bitwise disjunction.
el’e2 Remainder after division of el by e2,
el#e2 E1 rounded up to the next mulkiple of e2.
Commands
Most commands consist of a verb followed by a modifier or list of
modifiers. The following verbs are available. (The commands ‘¥

and ‘/* may be followed by ‘+’; see Addresses for further details.)

?%f  Locations starting at address in objfil are printed according
to the format f.

/If Locatons starting at address in corefile are printed according
to the format f.

=f  The value of address itself is printed in the styles indicated
by the format f, (For i format ‘?° is printed for the parts of
the instruction that reference subseguent words.)

A format consists of one or more characters that specify a style of
printing. Each format character may be preceded by a decimal
integer that is a repeat count for the format character. While step-
ping through a format dot is incremented temporanly by the
amount given for each format letter. If no format is given then the
last format is used. The format letters available are as follows:

¢ 2 Prints 2 bytes in octal. All octal numbers output by
adb are preceded by 0.

04 Prints 4 bytes in octal.

q?2 Prints in signed octal.

Q4 Prints long signed octal.
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newline
If the previous command temporarily incremented doz, inakes
the increment permanent. Repeat the previous command with a
count of 1.
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Prints in decimal.
Prints long decimal.
Prints 2 bytes in hexadecimal.
Pxints 4 bytes in hexadecimal.
Prints as an unsigned decimal number.
Prints long unsigned decimal.
Prints the 32 bit value as a floaking point number.
Prints double fio akng point.
Prints the addressed byte in octal.
Prints the addressed character.
Prints the addressed character using the following
escape convention. Character values 000 to 040 are
printed as an at-sign (@) followed by the
corresponding character in the octal range 0100 to
0140. The at-sign character itself is printed as @@.
Prink the addressed characters until a zero character
is reached.
Prints a string using the at-sign (@) escape conven-
tion. Here 7 is the length of the string including its
Zero terminator.
Prints 4 bytes in date format (see c?irme(S)).
Prints as machine instructions. n is the number of
bytes occupied by the instraction. This style of print-
ing causes variables 1 and 2 to be set to the offset
parts of the source and destination respectively.
Prints the value of dot in symbolic form. Symbols
are checked to ensure that they have an appropriate
type as indicated below.

/ local or global data symbol

? local or global text symbol

= local or global absolute symbol
Prints the value of dot in absolute form.
Prints the addressed value in symbolic form using the
same rules for symbol lookup as a.
When preceded by an integer, tabs to the next
appropriate tab stop. For example, 8t moves to the
next &-space tab stop.
Prints a space.
Prints a newline.
Prints the enclosed siring.
Decrements dot by the current increment. Nothing is
printed.
Increments dot by 1. Nothing is printed.
Decrements dot by 1. Nothing is printed.
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[277 value mask
Words starting at dot are masked with mask and compared with
value until a match is found. If L is used then the match is for
4 bytes at a time instead of 2. If no match is found then dos# is
unchanged; otherwise dot is set to the matched location. If
mask is omitted then -1 is used.

[/]w value ...
Writes the 2-byte value into the addressed location. X the com~
mand is W, writes 4 bytes. (Odd addresses are not allowed when
writing to the subprocess address space.

[2/]m segnum fpos size
Sets new values for the given segment’s file position and size. If
size is not given, then only the file position is changed. The seg-
num must the segment number of a segment already in the
memory map (see Addresses). If ? is given, a text segment is
affected; if 7/ a data segment.

 [2/]M segnum fpos size

Creates a new segment in' the mémory map. -The segment is
given file position fpos and physical size size . The segnum must
not already exist in the memory map. If ? is given, a text seg-
ment is created; if / a data segment.

>name
dot is assigned to the variable or register named.

! A shellis called to read the rest of the line following ‘.

Smodifier
Miscellaneous commands, The available modifiers are:

<f Read commands from the file { and return.

>f Send output to the file f, which is created if it does not exist.

r Print the general registers and the instruction addressed by
ip. Dot is set to ip.

f Prnt the floating registers in single or double length.

b Print all breakpoints and their associated counts and com-
mands.

¢ C stack backtrace. If address is given then it is taken as the

address of the corrent frame (instead of bp). If C is used

then the names and (16 bit) values of all automatic and static

variables are printed for each active funcwon. If count is

given then only the first cowrt frames are printed.

The names and values of external variables are printed.

Set the page width for output to address (default 80).

Set the limit for symbol matches to address (default 255),

Sets input and output default format to octal,

Sets input and output default format to decimal.

aonge
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x Sets input and output default format to hexadecimal.
q Exitfrom adb.,

v Print all non zero variables in octal,

m Print the address map.

smodifier
Manage a subprocess. Available modifiers are:

brc
Set breakpoint at address. The breakpoint is executed
count—1 times before causing a stop. Each time the break-
point is encountered the command ¢ is executed. If this
command sets dot to zero then the breakpoint causes a stop.

dl Delete breakpoint at address.

_r larguments]

Run objfi as a subprocess. If address is given explicitly then
the program is entered at this point; otherwise the program is
entered at its standard entry point. count specifies how
many breakpoints are to be ignored before stopping. argu-
ments to the subprocess may be supplied on the same line as
the command. An argument starting with < or > causes the
standard input or output to be established for the command.
All signals are huned on on entry to the subprocess.

R [arguments)
Same as the r command except that @rguments are passed
through. a shell before being passed to to the program. This
means shell metacharacters can be used in filenames.

‘cos
The subprocess is consinued and signal s is passed to it, see
signal(S). If address is given then the subprocess is contin-
ued at this address. If no signal is specified then the signal
that caused the subprocess to stop is sent. Breakpoint skip-
ping is the same as for r.

ss As for ce except that the subprocess is single stepped count
times. If there is no current subprocess then obffif is run as
a subprocess as for r. In this case no signal can be sent; the
remainder of the line is treated as arguments to the subpro-
cess.

k The current subprocess, if any, is terminated.

Variables
adb provides a number of variables. Named variables are set ini-

tially by adb but are not used subsequently. Numbered variables
are reserved for communication as follows,

June 21, 1987 Page 6



.‘f‘— -‘\

ADB (CP) ADB (CP)

0 The last value printed.
1 The last offset part of an instruction source.
2 The previous value of variable 1,

On entry the following are set from the system header in the
corefile. If corefile does not appear to be a core file then these
values are set from objfil:

The base address of the data segment.
The data segment size.

The entry point.

The execution type.

The number of segments.

The stack segment size.

The text segment size.

~ropQgoOAC

Addresses

- Addresses in .adb refer to .either a location in a file or in. actuval. .. ..

memory. When there is no current process in memory, adb
addresses are computed as file locations, and requested text and
data are read from the objfil and corefile files. When there is a pro-
cess, such as after a :r command, addresses are computed as actual
memory locations.

All text and data segments in a program have associated memory.
map entries. Each entry has a unique segment number. In addi-
tion, each entry has the file position of that sepment’s first byte, and
the physical size of the segment in the file. When a process is run-
ning, a segment’s entry has a virzual size which defines the size of
the segment in memory at the current time. This size can change
during execution.

‘When a address is given and no process is running, the file location
corresponding to the address is calculated as:

effective-file-address = flle-position -+ offset

If a process is running, the inemory location is simply the offset in
the given segment. These addresses are valid if and only if

0 <= offset <= size

where size is physical size for file locations and virtual size for
memory locasions. Otherwise, the requested address is not legal.

The initial setting of both mappinge is suitable for normal a.out and
core files. If either file is not of the kind expected then, for that
file, jife position is set to 0, and size is set to the maximum file size.
In this way, the whole file can be examined with no address transla-
tion.
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So that adb may be used on large files, all appropriate values are
kept as signed 32 bit integers.

Files

a.out
core

See Also
ptrace(S), a.out(F), core(F)

Diagnostics

The message “adb” appears when there is no current command or
format.

Comments about inaccessible files, syntax errors, abnormal termi-
nation of commands, etc.

Exit status is 0, unless last commmand failed or returned nonzero
status.

Notes

A breakpoint set at the entry point is not effective on initial entry
to the program,

System calls cannot be single stepped.

T.ocal variables whose names are the same as an external variable
may foul up the accessing of the external.
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Name

admin — Creates and administers SCCS files.

- S !ﬁmx
( .

admin [-n] [~i[name]] [~mrel] [~fflag[flag-val]] [—dflag[flag-val]]
[—alogin] [~elogin] [~m{mrlist]] [—y[comn;ent]] [=h] [~2] files

Description

admin is used to create new SCCS files and to change parameters
of existing ones. Arguments to admin may appear in any order.
They consist of options, which begin with —, and named files (note
that SCCS filenames must begin with the characters s.). If a named
file doesn’t esist, it is created, and its parameters are initialized
according to the specified opkons. Parameters not initialized by a
option are assigned a default value. If a named file does exst,

- parameters corresponding to specified options are. changed, and. ...

other parameters are left as is,

If a directory is named, admin behaves as though each file in the
directory were specified as a named file, except thiat nonSCCS files
(last component of the pathname does not begin with s.) and

{ E unreadable files are silently ignored. If the dash — is given, the

e standard input is read; each line of the standard input is taken to
be the name of an SCCS file to be processed. Again, nonSCCS
files and vnreadable files are silently ignored.

The options are as follows, Each is explained as though only one
named Me is to be processed since the effects of the arguments
apply independently to each named file.

-n This opton indicates that a new SCCS file is to be
created.
—ifname) The name of a file from which the text for a new

SCCS file is to be taken. The text constitutes the

first delta of the file {see *-r below for delta

numbering scheme). If the i option is used, but

the flename is omitted, the text is obtained by

reading the standard input until an end-of-file is

eancountered, If this option is omitted, then the

~ SCCS file is credted empty. Only one SCCS file

r may be created by an admin command on which

the i option is supplied. Using a single admin to

create iwo or more SCCS files require that they be

created empty {no =i option). Note that the =i
option implies the =n option.

(,
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The release into which the initial delta is inserted.
This option may be used only if the =} option is
also used. If the =r option is not used, the initial
delta is inserted into release 1. The level of the ini-
tial delta is always 1 (by default initial deltas are
named 1.1).

This option specifies a flag, and possibly a value
for the flag, to be placed in the SCCS file. Several
f options may be supplied on a single admin com-
mand line. The allowable flags and their values

are:

ceeil

ffloor

4asiD

Vist

Allows use of the ~b option on a get(CP)
command to create branch deltas.

The highest release (i.e., “ceiling”), a number
less than or equal to 9999, which may be
retrieved by a ge?(CP) command for editing.
The default value for an unspecified ¢ flag is

The lowest release (i.e., “floor”), a number
greater than O but less than 9399, which may
be retrieved by a get(CP) command for edit-
ing. The default value for an unspecified f
flagis 1.

The default delta number {SID) to be used by
a get(CP) command.

Causes the “No id keywords {ge6)” message
issued by get(CP} or delra(CP) to be treated
as a fatal error. In the absence of this flag,
the message is only a warning. The message
is issued if no SCCS identification keywords
(see get(CP)) are found in the text retrieved
or stored in the SCCS file.

Allows concurrent get(CP) commands for
editing on the same SID of an SCCS file.
This allows multiple concurrent updates to
the same version of the SCCS file.

A list of releases to which deltas can no
longer be made (get —e against one of these
“locked” releases fails). The list has the fol-
lowing syntax:

<list> 1= <range> | <list> , <range>
<range> = RELEASE NUMBER|a
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qrext

--mmod

trype
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The character a in the list is equivalent to
specifying all releases for the named SCCS
file.

Causes delta(CP) to create a “null” delta in
each of those releases (if any) being skipped
when a delta is made in 4 new release (e.g., in
making delta 5.1 after delta 2.7, releases 3
and 4 are skipped). These null deltas serve
as “anchor points” so that branch deltas may
later be created from them. The absence of
this flag causes skipped releases to be nonex-
istent in the SCCS file preventing branch del-
tas from being created from them in the
future. :

User-definable text substituted for all
occurrences of the keyword in SCCS file text
retrieved by get(CP).

module name- of the SCCS file substituted for-—-

all occurrences of the admin.CP keyword in
SCCS file text retrieved by get(CP). If the m
flag is not specified, the value assigned is the
name of the SCCS file with the leading s.
removed.

tj»pe of module in the SCCS file substituted
for all occurrences of

. keyword in SCCS file text retrieved by

- get(CP).

v[pgm] Causes delta(CP) to prompt for Modification

Request (MR) numbers as the reason for
creating a delta. The optional value specifies
the name of an MR number validity checking
program (see delta(CP)). (If this flag is set
when creating an SCCS file, the m option
must also be ‘used even if its value is null).

Causes removal (deletion) of the specified flag
from an SCCS file. The —d option may be
specified only when processing existing SCCS files.
Several —d options may be supplied on a single
admin command. See the —f option for allowable
flag names.

Vist

A list of releases to be “unlocked”. See the
—f option for a description of the 1 flag and
the syntax of a list.
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A login name, or numerical XENIX group ID, to be
added to the list of users which may make deltas
(changes) to the SCCS file. A group ID is
equivalent to specifying all login names common to
that group 1D, Several a options may be used on a
single admin command line. As many fogins, or
numerical group IDs, as desired may be on the list
simultaneously. If the list of users is empty, then
anyone may add deltas.

A Iogin name, or numerical group ID, to be erased
from the list of users allowed to make deltas
(changes) to the SCCS file. Specifying a group ID
is equivalent to specifying all login names common
to that group ID. Several e options may be used
on a single admin command line.

The comment text is inserted into the SCCS file as
a comment for the ini%al delta in a manner identi-
cal to that of delta(CP). Omission of the =y
option results in a default comment line being
inserted in the form:

YY/MM/DD HH:MM:SS by login

The =y option is valid only if the =i and/or —n
options are specified (i.e., a new SCCS file is being
created).

The list of Modification Requests (MR} numbers is
inserted into the SCCS file as the reason for creat-
ing the initial delta in a manner identical to
delia(CP). The v flag must be set and the MR
numbers are validated if the v flag has a value (the
name of an MR number validation program). Diag-
nostics will occur if the v flag is not set or MR vali-
dation fails.

Causes admin to check the structure of the SCCS
file (see scesfile(F)), and to compare a newly com-
puted checksum (the sum of all the characters in
the SCCS file except those in the first line) with the
checksum that is stored in the first line of the
SCCS file. Appropriate error diagnostics are pro-
duced.

This option inhibits writing on the file, nullifying
the effect of any other options supplied, and is
therefore only meaningful when processing existing
files.
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-z The SCCS file checksum is recomputed and stored
in the first Jine of the SCCS file (see —h, above).

Note that use of this option on a truly corrupted
file may prevent future detection of the corruption.

Files

The last component of all SCCS filenames must be of the form
s.file-name. New SCCS files are crecated read-only (444 modified by
umask) (see chmed(C)). Write permission in the pertinent direc-
tory is, of course, required to create a file. All writing done by
admin is to a tcmporary x-file, called x.filename, {sece get(CP)),
created with read-only permission if the admin command is creat-
ing a new SCCS file. or with the same mode as the SCCS file if it
exists. After successful execuion of admin, the SCCS file is
removed (if it exists), and the x-file is renamed with the name of
the SCCS file. This ensures that changes are made to the SCCS file

only if no errors occurred. _ .

It is recommended that directories containing SCCS files be mode
755 and that SCCS files themselves be read-only. The mode of the
directories allows only the owner to modify SCCS files contained m
the directories. The mode of the SCCS files prevents any
modification at all except by SCCS commands.

If it should be necessary to patch an SCCS file for any reason, the
mode may be changed to 644 by the owner allowing use of a text
editor. Care must be taken! The edited file should aiways be pro-
cessed by an admin ~h to check for corruption followed by an
admin —z to generate a proper checksum. Another admin ~h is
recommended to ensure the SCCS file is valid.

admin also makes use of a wansient lock file (called z.jfilename),
which is used to prevent simultaneous updates to the SCCS file by
different users. See get(CP) for further information.

See Also

delta(CP), ed(C), get(CP), help(CP), prs{CP), what(C), sccsfile(F)

Diagnostics

Use kelp(CP) for explanations.
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Name

ar — Maintains archives and libraries.

Syntax

ar key [ posname ] afile name ...

Descripsion

ar

maintains groups of files combined into a single archive file. Its

main use is to create and update library files as used by the link edi-
tor though it can be used for any similar purpose.

key

is one character from the set drg#pmx, optionally concatenated

with one or more of vuaibeln. afife is the archive file, The names
are constituent files in the archive file. The posname is the name

of

a constituent file, and is reguired when certam keys are used

" The meanings of the key characters are:-

d

r

Deletes the named files from the archive file.

Replaces the named files in the archive file. If the optional
character u is used with r, then only those files with modified
dates later than the archive files are replaced. If an optional
positioning character from the set abi is used, then the posname
argement must be present and specifies that new files are to be
placed after (a} or before (b or i) posname. @therwise new files
are placed at the end.

Quickly appends the named files to the end of the archive file.
®pional positioning characters are invalid. The command does
not check whether the added imembers are already in the
archive. Useful only to avoid guadratic behavior when creating
a large archive piece by piece.

Prints a table of contents of the archive file. If no names are
given, all files m the archive are tabled. If names are given, only
those files are tabled.

Prints the named files in the archive.-
Moves tlie named files to the end of the archive. If a position-

ing character is present, then the posname argument must be
present and, as in r, specifies where the files are to be moved.
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X

Extracts the named files. X no names are given, all files in the
archive are extracted. Unless the optional character n is used
with x, an extracted file’s modification date wili be set to the
date stored in that file’s archive header. In neither case does x
alter the archive file.

Verbose. Under the verbose option, ar gives a file-by-file
description of the making of a nmew archive file from the old
archive and the constituent files. When used with t, it gives a
long listing of all information about the files. When used with x,
it precedes each file with a name.

*
Create. Normally ar will create afife when it needs to. The
create opwon suppresses the normal message that is produced
when afile is created.

Local. -Normally ar places its temporary files in the directory
Jtmp. This option causes them to be placed in the local direc-
tory.

New. When used with the key character x it sets the extracted
file’s modification date to the current date.

When ar creates an archive, it always creates the header in the for-
mat of the local system (see ar(F)).

Files

/tmp/v* Temporary files

See Also
1d(CP), lorder(CP), ar{F)

Notes

If the same file is meniioned twice in an argnment list, it may be
put in the archive twice.

Failure to process a library with ranlib, or failure to reprocess a
library with ranlib, will cause id to fail. Because generation of a
library by ar and randomization by ranlib are separate, phase errors
are possible. The loader !d warns when the modification date of a
library is more recent than the creation of its dictionary; but this
means you get the warning even if you only copy the library.
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Name

asx — XENIX 8086/186/286/386 assembler.

Syntax

asx [ options | source-file

Description

asx assembles 8086/186/286/386 assembly language source files and
produces linkable object modules. Note that masm(CP) is the sup-
ported XENIX assembler and should be used instead of asx for new
development.

asx accepts one source-file. The source file name must have the
“s” extension. The resulting file containing the object module is
glven the same base name as the source, with the “.0” extension
- replacing the ““.s” extension. - - : S

There are the following options:

-a Assembled segments are output in alphabetic order, instead
of in order of occurrence in the source file.

-d Creates program listings for both passes of the assembler.
This listing can be used to resolve phase errors between
assembler passes. The -d option is ignored if the -1 option is
not in effect.

-1 Produces a listing file. The listing file has the same base name
as the source file, but has the “.Ist” extension.

-Mu Disables case sensitivity for all names and symbols. This
option makes upper and lowercase letters in names and sym-
bols indistinguishable to the assembler. This option also
causes the symbols defined by the EXTRN and PUBLIC
directives to be output in uppercase regardless of their original
spelling.

-Mx Disables case sensitivity for all names and symbols except
those names defined by the EXTRN and PUBLIC directives.
This option is similar to the -Mu option except that public
and external names copied to the object file retain their origi-
nal spelling.

-n  Suppresses the generation of the symbol table in the program
listing. This option is ignored if the -1 option is not in effect.
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- 0 filename

-0

-X

Directs the generated object module to the file named
Sfilename. No default extension is assumed:

Causes values in the program listing to be displayed in octal.
The default radix is hexadecimal.

Causes generation of actual 8087/287 inswuctions instead of
software interrupts for the floating point emulation package.
Object modules created using this option can only be exe-
cuted on machines with an 8087 or 287.

Directs the assembler to list any conditional block whose IF
condition resolves to false. This option can be overridden in
the source file by using the TFCOND directive. This option
is ignored if the -1 option is not in effect,

By default, asx recognizes 8086 instruction mnemonics only. To
assemble 186, 286, 386, 8087, or 287 imstructions, the corresponding
186, .286¢, 286p, 386 8087 or .287 directive must be given in
the source file.

Files

/binfasx

Sce Also

1d(CP)

Note

Unless the -r is given, asx assumes all 8087/287 instruc¥ons are to
be carried out using floating point emulation. The -r option shouid
only be used on machines with an 8087 or 287 coprocessor.

asx (CP) is also known as the Ritchie assembler. It was used before
the introduction of the cmerge C compiler and is not compatible
with c¢c (CP). Use 1d(CP) to link object modules created with asx.
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Name

cb — Beautifies C programs.

: Syntax
L eb[-s][-j][-1leng] [file ...]

T

Description

cb places a copy of the C program in file (standard input, if file is
not given) on the standard output with spacing and indentation that
displays the structure of the program. Under default options, cb
preserves all user newlines. The -s option formats the code to
match the style of Kernighan and Ritchie in The C Programming
Language. The -j option causes split lines to be put back together.
The -1 option causes cb to split lines that are longer than leng.

See Also
cc(CP)
B.W. Kernighan and D.M. Ritchie, The C Programming Language

o (Englewood Cliffs: Prentice-Hall, 1978)
o
Notes

Punctuation that is hidden in preprocessor statements will cause
indentation errors.

(\\‘
N “

June 21, 1987 Page 1







/’ .,

N

-

cc (CP) CC (CP)

Name

cc — Invokes the C compiler.

Syntax

cc [ option ... ] filename ...

Description

cc is the XENIX C compiler command. It creates executable pro-
grams by compiling and linking the files named by the filename
arguments. cc copies the resulting program to the file a.out.

The filename can name any C or assembly language source file or
any object or library file. C source files must have a .c filename
extension. Assembly language source files must have .s, object
files .0, and library files .a extensions. cc invokes the C compiler
for each C sotirce file and copies the result to an object file Whose ™
basename is the same as the source file but whose extension is .o.
cc invokes the XENIX assembler, masm , for each assembly source
file and copies the result to an object file with extension .o0. cc
ignores object and library files until all source files have been com-
piled or assembled. It then invokes the XENIX link editor, Id , and
combines all the object files it has created together with object files
and libraries given in the command line to form a single program.

Files are processed in the order they are encountered in the com-
mand line, so the order of files is important. Library files are

~ examined only if functions referenced in previous files have not yet
been defined. Library files must be in ranlib(CP) format, that is,
the first member must be named __.SYMDEF, which is a diction-
ary for the library. Only those functions that define unresolved
references are concatenated. A number of “standard’ libraries are
searched automatically. These libraries support the standard C
library functions and program startup routines. Which libraries are
used depends on the program’s memory model (see ‘“Memory
Models” below). The entry point of the resulting program is set to
the beginning of the standard startup code which then calls the
“main()” function of the prograin.

There are the following options:

-c
Creates a linkable object file for each source file but does not
link these files. No executable program is created.

-C

Preserves comments when preprocessing a file with -E , -P , or
-EP. That is, comments are not removed from the
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preprocessed source. This option may only be used in conjunc-
tion with -E , -P , or -EP.

-compat
Makes an executable file that is binary compatible across the fol-
lowing systems (as diswributed by certzin vendors):

XENIX-286 System V
XENIX~386 System V
XENIX-286 3.0
XENIX-~8086 System V

-CSON, -CSOFF
When optimization (-0) is also specified, these options enable
or disable “common sub-expression” optimizadion. The default

is disabled for the small model passes and enabled for the large
(with -LARGE).

-d Displays the various passes and their arguments before they are
executed.

-Dname[=string ]
Defines name to the preprocessor as if defined by #define in
each source file, The form “-Dname” sets name to 1. The
form “-Dname=string” se® name to the given string.

~-dos
Directs cc to create an executable program for MS-DQOS sys-
tems.

-E Preprocesses each source file as described for -P, but copies the
result to the standard output. The option also places a #line
direcéive with the cwTent input line number and source file
name at the begnning of output for each file.

-EP
Preprocesses each source file as described for -E. but does not
place a #line directive at the beginning of the file.

~-F num
Sets the size of the program stack to mum bytes. The value of
memt must be given in hexadecimal. The default stack for the
8886 is variable, starting at the top of a full 64 Kbyte data seg-
ment that grows down until it reaches data. The default stack
for the 80286 is 1000 bytes (hexadecimal). This option does not
apply to the 80386, which has a variable stack.

-Fa, ~-Faname

Create an assembly source listmg in source.s or the named file.
Continues with the link if requested.
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-Fe¢, -Fcname
Create a merged assembler and C listing in source.L or in the
named file.

-Fename
Names the executable program file name.

~Fl, -Flname
Create a listing file in source.L (or the named file) with assembly
source and object code. Continues with the link if requested.

-Fm, -Fmname
Instruct the linker to create a map listing in a file called a.map
(or the named file). This file contains the names of all segments
in order of their appearance in the load module.

-Foname
The object filename will be name instead of soiirce.o.

..'FPa’ _.:..FP‘,:’ _FP¢87: -“F.Pi.: .',FPi87.. L R
When used in conjunction with -dos these options control the
type of floating point code generated and which library support
to use. The default is -FPi. For more information see Appen-
dix A, “XENIX to DOS: A Cross Development System” , of
the XENIX C Library Guide .

-Fs, -Fsname
Creates a C soiirce listing in source.S or the named file.

-8
Includes information for the symbolic debugger. (This is
equivalent to the —Zi option.)

-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 may be shared by all users
executing the file. This option is implied when creating middle
or large model programs. (Not implemented on all machines.)

-1pathname . '
Adds pathname to the list of directories to be searched when an
#include file is not found in the directory containing the current
source file or whenever angle brackets (< >) enclose the
filename. If the file cannot be found in directories in this list,
directories in a standard list are searched.

-K

Removes stack probes from a program. Stack probes are used
to detect stack overflow on entry to program routines. Code
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generated for the 80386 processor does not require stack probes,
therefore this option has 16 effect if ~M3J is specified.

-lname
Searches library name for unresolved function references.

-L Creates an assembler ksting file containing assembled code and
assembly source instruckions. The listing is made in a file whose
basename is the same as the source but whose extension is .L.
This option suppresses the -S option.

-LARGE
Invokes the large model passes of the compiler (executable on
286 and 386 processors only). Using large model passes is
advised when “Out of heap space” . errors are encountered,

-M string
Sets the program configuration. This configuration defines the
program’s memory model, word order, and data threshold. It
also enables C language eshancements such as advanced inswuc-
tion set and keywords. The s#ing may be any combination of
the following (*s”, “m™, *1”, and *h” are mutually exclusive):

s Creates a small model program (default).

m Creates a middle model program.

1 Creates a large model program.

h Creates a huge model program.

e Enables the far, near, huge, pascal, and fortran
keywords. Also enables certain non-ANSI entensions
necessary to ensure compatibility with existing
versions of the C compiler (applies only to versions
of the C compiler that support ANSI C).

0 Enables 8086 code generation for compiled C source
files. Default is 8086 code generation,

1 Enables 186 code generation for compiled C source
files.

2 Enables 286 code generation for compiled C source
files.

3 Enables 386 code generation for compiled C source
files (80386 processors only).

b Reverses the word order for long types. High order

word is first. Default is low order word first.

. tnum Causes all data items greater than num bytes
to be allocated to a new data segment, Nunz,
the data threshold, defaults to 32,767. This option
can only be used in large model 8086/80286 programs
{M10 or MI2).

d Instructs the compiler to not assume SS=DS.

Warning: This option has no practical use on XENIX.
It will not cause the stack to be put in a separate
segment. It may be used for DOS cross development.
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-n Sets pure text model. This option is equivalent to the —i option.
Gives a warning that it is setting ~i when used.

~NI name
Sets the data segment name for each compiled or assembled
source file to name. If -ND is not given, the name “.DATA” is
used.

In large model programs (-M]1) the -ND option can only be used
on "leaf modules” — those that make no calls to roufines in
another segment.

-nl num
Sets the maximum length of external symbols to 7zwn, Names
lenger than nurm are truncated before being copied to the exter-
nal symbol table.

-NM name
Sets the module name for each compiled or assembled source
file to name. If not given, the filename of each source file is
- used. .. e . . .

-NT name
Sets the text segment name for each compiled or assembled
source file to name. If not given, the name “module_TEXT” is
used for middle model and “_TEXT" for small model programs.
This option should not be used on 386 code.

~0 filename
Defines filenarne to be the name of the final executable program.
This option overrides the default name a.out. Filename can not
end im .0 or.c.

-0 string
Invokes the object code optimizer, The string consists of one or
more of the following characters:
Default. Disables optimization.
Relaxes alias checking
Optimizes code for space
Default. Optimizes code for speed. Equivalent to ~O
Performs maximum optimization. Equivalent to —Qactl
Eliminates common expressions
Performs various loop optimizations.

R R ="

Adds code for program profiling. Profiling code counts the
number of calls to each routine in the program and copies this
information to the mon.eut file. This file can be examined using
the prof(CP) command.

Jupe 21, 1987 Page 5



CC (CP) CC{CP)

-p
Preprocesses each souvrce file and copies the result to a file
whose basename is the same as the source but whose extension
is .i.

~-pack
Packs structures. Each sWwucture member is stored at the first
available byte, without regard to int boundaries. Although this
will save space, execution will be slower because of the extra
time required to access 16 bit members that begin on odd boun-
daries.

-r Invokes the incremental linker, /lib/ldr , for the link step.

-s Inswructs the linker to strip the symbol table information from
the executable output file.

-8
Creates an assembly source listing in -a file whose basename is
the same as the source but whose extension is .s. It should be
noted that this file is not suitable for assembly. This option pro-
vides code for reading only.

-SEG num
Sets the maximum number of segments that the linker can han-
dle to num, which can range from 1 to 1024. If 1024 is too
small, use the -NT option to reduce the number of different seg-
ment names.

-u Eliminates all manifest defines, Also see -1,

-U definition
Removes or undefines the given manifest define. The manifest
defines are as follows:

M_1B6

M XENIX

M_SYS3 or M_SYSIOI

M_SYSS or M_SYSV

M_BITFIELDS

M_WORDSWAP

M_SDATA or M_LLLDATA

M_STEXT or M_LTEXT

M_I8086 or M_1186 or M_1286 or M_B86
M _I86SM or M_I86MM or M_IS6LM

-V string
Copies string to the object file created from the given source
file. This op#on can be used for version control.
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~w Prevents compiler wamning messages from being issued. Same as
LR T )

~-W num
Sets the output level for compiler warning messages. If num is
0, no warning messages are issued. If 1. only warnings about
program structure and overt type mismatches are issued. If 2,
warnings about sirong typing mismatches are issued. If 3, warn-
ings for all automatic conversions are issued. This option does
not affect compiler error message output.

-X
Removes the standard directories from the list of directories to
be searched for #include files.

~z Displays the various _passes and their arguments but does not
execute them.

--Zpl, -Zp2. -Zp4
Aligns data structures on one, two or four ~-byte boundaries
- (80386 only).

-Zi :
Includes information used by the symbolic debugger {sdb) in the
output file. {This is equivalent to the —g option.fg

Many options {or equivalent forms of these options) are passed to
the link editor as the last phase of compilakon. The -M option
with the “s”, “m”, and “I” configuration opsons are passed to
specify memory requirements. The -i, ~-F, and -p are passed to
specify other characteristics of the final program.

The ~D and -I options may be used several times on the command
line. The ~-D option must not define the same name twice. These
options affect subsequent source files only.

Memory Models

cc can create programs for four different memory models: small,
middle, large, and huge. In addition, small model programs can be
pure or impure. On the 8086 and 80286 processors, these various
segmentation models allow programs with code or data larger than
64K bytes. Since the 80386 can address segmeni larger than 64K
by;)% the middle, large and huge models are not supported on the
80386.
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Impure-Text Small Model
These programs occupy one 64K byte physical segment in which
both text and data are combined. cc creates impure small
model programs by default. They can also be created using the
-Ms option. .

Pure-Text Small Model
These programs occupy two 64K byte physical segments. Text
and data are in separate segments. The text is read-only and
may be shared j1/285everal processes at once. The maximum
program size is Kbytes. Pure small model programs are
created using the -1 and -Ms options.

Middle Model
These programs occupy several physical segments, but only one
segment contains data, Text is divided 4among as many segments
as required. Special calls and returns are used to access func-
tions in other segments. Text can be any size. Data must not
exceed 64K bytes. Middle models programs are ¢reated using
the -Mm option. These programs are always pure.

Large Model

These programs occupy several physical segments with both text
and data in as many segments as required. Special calls and
returns are used to access funchons in other segments. Special
addresses are used to access data in other segments. Text and
data may be any size, but no data item may be larger than 64K
bytes. Large model programs are created using the -Mi option.
These programs are always pure.

Huge Model
These programs occupy several physical segments with both text
and data in as many segments as required. It is possible to allow
a data construct that spans 64K byte segments. This implementa-
tion imposes limits on the way the data construct is put together
and where it is located in memory. Huge model programs are
created using the -Mh option. These programs are always pure.

Small, middle, large and huge model object files can only be linked
with object and library files of the same model. It is not possible to
combine small, medium, large, and huge model object files in one
executable program. cc automatxcally selects the correct small,
middle, large, or huge versions of the standard libraries based on
the configuration option. It is up to users to make sure that all of
their own object files and private hbraries are properly compiled in
the appropriate model.

The special calls and returns used in middle, large. and huge model
programs may affect execution time. In particular, the execution
time of a program which makes heavy use of functions and function
pointers may differ noticably #rom small model peograms.
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In middle, large, and huge model programs, function pointers are
32 bits long. In large and huge model programs, data pointers are
32 bits long. Programs making use of such pointers must be written
carefully to avoid incorrect declaration and use of these variables.

The -NM, -NT, and -ND options may be used with middle, large,
and huge model programs to direct the text and data of specific
object files to named physical segments. All text having the same
text segment name is placed in a single physical segment. Similarly,
all data having the same data segment name is placed in a single
physical segment.

cc reads /etc/default/cc to obtain information about default options
and libraries. The default file may contain lines beginning with the
following patterns:

FLAGS=
and
LIBS=

Any parameters following the FLLA GS= pattern are treated by cc as
if they had been specified at the start of the cc command line.
Parameters following the LIBS= pattern are treated as if they had
been specified at the end of the command line. This option is
intended for, but not restricted to, the specification of additional
libraries. cc always searches for a file in /etc/default that matches
the last component of the pathname by which cc was invoked.
Thus by linking cc to several different names and invoking it by
those names, different defaults can be selected.

An example /etc/default/cc file follows:

FLAGS= -LARGE -M2e

LIBS= -Ix

This invokes the large model versions of the compiler passes to

generate 286 code with far and near keywords enabled, and
includes libx.a on all links.

Files
/bin/cc Driver
/1ib/p0, pl, p2, p3 Small mode! passes
/lib/plL, p2L, p3L Large model passes
/lib/*.a Standard libraries
/etc/default/cc Default options and libraries
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See Also

ar(CP), 1d(CP), lint(CP), machine(M), masm(CP), ranlib(CP)
MENIX C User's Guide, C Library Guide, and C Language
Reference

Notes

Error messages are produced by the program that detects the error.
These messages are usually produced by the C compiler, but may
occasionally be produced by the assembler or the link loader.

All object module libraries must have a current ranlib directory.
The user must make sure that the most recent library versions have
been processed with ranlib (CP) before linking. If this is not done,
{2 cannot create executable programs using these libraries.
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Name

. c¢dc — Changes the delta commentary of an SCCS delta.

Syntax

cde =rSID [~m[mrlist]] [~y[comment]] files

Descripﬁon

cdc changes the delta commentary for the SID specified by the —r
option, of each named SCCS file.

delta cemmentary is defined to be the Modification Request (MR
and comment information normally specified via the deita(CP
command (~m and- =y options).

If a directory is named, cdc behaves as though each file in the

- directory were specified ‘as a named file, eacept that nonSCCS files

(last component of the pathname does not begin with s.} and
unreadable files are silenily ignored. If a name of — is given, the
standard input is read (see Warning); each line of the standard
input is taken to be the name of an SCCS file to be processed.

A'rguments" to e¢dc, which may appear in any order, consist of
options and file names.

All the described bption.s apply independently to each named file:

- —xSID " Used to specify the SCCS IDentification
: (SID) string of a delta for which the delta
commeritary is to be changed.

-m[n{rlist] If the SCCS file has the v flag set (see
admin(CP)) then a list of MR numbers to be
added and/or deleted in the delta commen-
tary of the SID specified by the ~r option
may be supplied. A null MR list has no
effect.

MR entries are added to the list of MRs in the
same manner as that of Zelze(CP). In order
to delete an MR, precede the MR number
with the character ! (see Examples). If the
MR to be deleted is currently in the list of
MRs, it is removed and changed into a “com-
ment” line. A list of all deleted MRs is
placed in the comment section of the delta
commentary and preceded by a comment line
stating that they were deleted.
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If ~m is not used and the standard inputis a
terminal, the prompt MRs? is issued on the
standard output before the standard input is
read; if the standard input is not a terminal,
no prompt is issued. The MRs? prompt
always precedes the comments? prompt {sce
=y opton).

MRs in a list are separated by blanks and/or
tab characters. An unescaped newline char-
acter terminates the MR list.

Note that if the ¥ flag has a value (see
admin(CP)), it is taken to be the name of a
program (or shell procedure) which validates
- the correctness of the MR numbers. If a
nonzero exit statiis is returned from the MR
number validation program, cdc terminates
and the delta commentary remains
unchanged.

—y[comment] Arbitrary text used to replace the comment(s)
already existing for the delta specified by the
=~r option. The previous comments are kept
and preceded by a comment line stating that
they were changed. A null comment has no
effect.

If -y is not specified and the standard input
is a terminal, the prompt “comments?”’ is
issued on the standard output before the stan-
dard input is read; if the standard input is not
a terminal, no prompt is issucd, An umes-
caped newline character terminates the com-
ment text.

In general, if you made the delta, you can change its delta

commentary; or if you own the file and directory you can
modify the delta commentary.

Examples

The following:

cde -rl.6 —m"bl78-12345 1b177-54321 bl79-00001" —ytrouble
s.file

adds bl78-~12345 and bi79-00001 to the MR list, removes bl77-54321

from the MR list, and adds the comment trouble to delta 1.6 of
s.file.
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The following interactive sequence does the same thing,.
cde ~rl.6 s.file
MRs? 1bl77-54321 bl78-12345 b179-00001
comments? trouble
Warning
If SCCS file names are supplied to the cdc command via the stan-
dard input (= on the command line), then the =m and =y options
must also be used.
Fles
x-file  See delta(CP)

z-file  See delta(CP)

See Also
" admin(CP), delta(CP), get(CP), kelp(CP), prs(CP), sccsfile(F)

Diagnostics
Use help(CP) for explanations.
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Name

cflow — Generates C flow graph.

Syntax

cflow [-r] [-ix] [-i_ ] [-dnum] file ...

Description

cflow analyzes a collection of C, YACC, LEX, assembler, and
object files and attempts to build a graph charting the external
references. Files ending in .y, .1, .c, and .i are run through YACC,
LEX, and the C-preprocessor (bypassed for .i files) as appropriate,
and then through the first pass of lint(CP). (The -I, -D, and -U
options of the C-preprocessor are also understood.) Files suffixed
with .s are assemhled and information is extracted (as in .o files)
from the symbol table. The results of this processing are collected

and turned into a graph of external references. This graph-is = -

displayed on the standard output.

Each line of output begins with a line number, followed by a suit-
able number of tabs indicating the level, the name of the global
procedure, a colon, and the definition. A global procedure is nor-
mally a function not defined as an external and not beginning with
an underscore -character (see the -i option on the next page). For
information extracted from C source files, the definition includes
an abstract type declaration (for example, char *), and, enclosed
by angle brackets, the name of the source file and the line number
where the definition was found. Definitions extracted from object
files indicate the filename and location counter under which the
symbol appeared (for example, text). Leading underscores in C-
style external names are deleted.

Once a definition of a name has been printed, subsequent refer-
ences to that name contain only the number of the line where the
definition can be found. For undefined references, only <> is
printed.

As an example, given the following in file.c:

int i;
main()

f0;
B
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0
{ .
i=h();
the command:
cflow -ix file.c
produces the following C flow graph:
1 main: int(), <file.c 4>
2 f: int(), <file.c 11>
3 h: <>
4 ir int, <file.c 1>
5 g <>
When the nesting level becomes too deep, the -e option of pr(C)
can be used to compress the tab expansion to something less than
every eight spaces.
The following options are interpreted by cflow:
-r Reverses the “caller:callee” relationship producing an
inverted listing showing the callers of each function. The

listing is also sorted in lexicographical order by callee.

«ix Includes external and static data symbols. The default is to
include only functions in the flow graph.

-5 Includes names that begin with an underscore. The default
is to exclude these functions (and data if -ix is used).

-dnum Indicates the depth (num decimal integer) at which the flow
graph is cut off. By default this is a very large number.
You can not set the cutoff depth to a nonpositive integer.

See Also
cc(CP), lex(CP), lint(CP), masm(CP), nm(CP), pr(C), yacc(CPF)

Diagnossics
Complains about bad options. Complains about multiple

definitions and only believes the first. Other messages may come
from the vatious programs used (for example, the C-preprocessor).
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Notes

Files produced by lex(CP) and yacc(CP) cause the reordering of
line number declarations which can confuse cflow. To get proper
o results, use yacc or lex input for cflow.
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Name

comb - Combines SCCS delias.

Synmax

cemb [—o] [~s] [~psid] [—clist] files

Bescription

comb pfovides the means to combine one or more deltas in an
SCCS file and make a single new delta. The new delta replaces the
previous deltas, making the SCCS file smaller than the original.

comb does not perform the combination itself. Instead, it gen-
erates a shell procedure that you must save and execute to recon-
struct the given SCCS files. c#mb copies the generated shell pro-
cedure to the standard output. To save the procedure, you must

" redirect the output to a file. The saved file can then be executed

like any other shell procedure (see sk (C)).

When mvoking cemb, arguments may be specified in any order.
All options apply to all named SCCS files. If a directory is named,
comb behaves as though each file in the directory were specified as
a named file, except that nonSCCS files (last component of the
pathname does not begin with s.) and unreadable files are silently
ignored. If a name of — is given, the standard input is read; each
¥ne of the standard input is taken to be the name of an SCCS file
to be processed; nonSCCS files and unreadable files are silently
ignored.

The options are as follows. Fach is explained as though only one
named file is to be processed, but the effects of any op#on apply
independently to each named file.

~pSID The SCCS IDentification string {(SID) of the oldest delta to
be preserved. All older deltas are discarded in the recon-
structed file.

~clist A list (see get(CP) for the syntax of a list) of deltas to be
preserved. All sther deltas are discarded.

-0 For each get =~e generated, this argument causes the
reconstructed file to be accessed at the release of the delta
to be created, otherwise the reconstructed file would be
accessed at the most recent ancestor. Use of the —o
opticn may decrease the size of the reconstructed SCCS
file. Tt may also alter the shape of the delta tree of the ori-
ginal file.
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—-$ This argument causes comb to generate a shell procedure
that will produce a report for each file giving the filename,
size {in blocks) after combining, original size (also in
blocks), and percentage change computed by:

100 * (original ~ combined) / original

Before any SCCS files are actually combined, you should use this

option to determine exactly how much space is saved by the com-

bining process.

If no options are specified, comb will preserve only leaf deltas and

the minimal number of ancestors needed to preserve the &ee.

Files

comb?????  Temporary files

See Also
admiu(CP), delta(CP), get(@P), help(CP), prs(CP), scesfile(F)

Dlagnosties
Use help(CP) for explanations.

Notes
comb may rearrange the shape of the tree of deltas. 1t may not

save any space; in fact, it is possible for the reconstructed file to be
larger than the original.
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Name

cpp — The C language preprocessor.

Syntax
flib/cpp [ option ... ] [ifile [ofile ] ]

Description

¢pp is the C language preprocessor which is invoked as the first
pass of any C compilation using the cc(CP) command. Thus the
output of ¢pp is designed to be in a form acceptable as input to the
next pass of the C compiler. As the C language evolves, the use of
cpp other than in this framework is not suggested. The preferred
way to invoke cpp is through the ¢¢(CP) command. See m+#(CP)
for a general macro processor.

cpp optionally accepts two file names as arguments. Ife and ofile .
are respectively the input and output for the preprocessor. They
default to standard input and standard output if not supplied,

The following options to cpp are recognized:

~P
Preprocess the input without producing the line control informa-
tion used by the next pass of the C compiler. ,

-C
By default, cpp strips C-style comments. If the =C op#on is
specified, all comments (except those found on cpp directive
lines) are passed along.

—Uname
Remove any initial definition of name, where name is a reserved
symbol that is predefined by the particular preprocessor.

=Dname

~Dname=def
Define name as if by a #define directive. If no =def is given,
name is defined as 1.

~Idir
Change the algorithm for searching for #include files whose
names do not begin with / to look in dir before looking in the
directories on the standard list. Thus, #include files whose
names are enclosed in “" are searched for first in the directory
of the ifile argument, then in directories named in =I options,
and last im directories on a standard list. For #include files
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whose names are enclosed in <>, the directory of the ifile argu-
ment is not searched.

Two special names are understood by ¢pp. The name .. LINE__ is
defined as the current line number (as a decimal integer) as known
by ¢pp, and __FILE__ is defined as the current file name (as a C
string) as known by ¢pp. They can be used anywhere (including in
macros) just as any other defined name.

All cpp direcves start with lines begun by #. The directives are:

#define name token-string
Replace subsequent instances of name with roken- siring.

##define name( arg, ..., arg ) token-swing _
Notice that there can be no space between name and the (.
‘Replace subsequent instances of name followed by a (, a list of
comma separated tokens, and a )} by token-string where each
occurrence of an arg in the roken-siring is replaced by the
corresponding token in the comma separated list.

#undef name
Cause the definition of name (if any} to be forgotten from now
on.

#include “filename"

#include <filename>
Include at this point the contents of P?ename {which will thenbe
run through cpp). When the <jilename> notation is used,
filename is searched for in the standard places only. See¢ the ~1I
optisn above for more detail.

#line integer-constant “filename™
Causes ¢pp to generate line control information for the next pass
of the C compiler. Integer-constant is the line number of the
next line and filename is the file where it comes from. If
"filename" is not given, the current file name is unchanged.

#endif
Ends a section of lines begun by a test directive (#if, #ildef, or
#ifndef). Each test direcive must have a matching #endif.

#ifdef name
The following lines appear in the output if zname has been the
subject of a previous #define without being the subject of an
intervening #undef.

#ifndef name
The following lines will not appear in the output if name has
been the subject of a previous #define without being the subject
of an intervening #undef,
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#4f defied identifier
May be used in place of the #if directive. If the identifier is
defined, the directive has a value of 1, otherwise 0. This is fre-
quently used for conditional environment-specific text.

#elif constant- expression
Allows for the conditional compilation of portions of the text.
The constant-expression is evaluated and if it is not zero, the
text immediately following (until the next elif, else, endif) is
passed to the compiler.

#4f constant- expression

The following lines appear in the output if constant-expression
evaluates to non-zero. All binary non-assignment C operators,
the ?: operator, the unary -, !, and ~ operators are all legal in
constant-expression. The precedence of the operators is the
same as defined by the C language. There is also a unary opera-
tor defined, which can be used in constant-expression in these
two forms: defined ( name ) or defined name. This allows the
utility of #ifdef and #ifndef in a #if directive. Only these
-operators; integer-constants, and names-which are known by
cpp should be used in constant-expression. In particular, the
sizeof operator is not available.

#else
Reverses the notion of the test directive which matches this
directive. So if lines previous to this directive are ignored, the
following lines appear in the output. And vice versa.

The test directives and the possible #else directives can be nested.

Files

/usr/inclnde standard directory for #include files

See Also
cc(CP), m4(CP).
Diagnostics
The error messages produced by cpp are intended to be self-

explanatory. The line number and filename where the error
occurred are printed along with the diagnostic.
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Notes

When newline characters were found in argument lis#s for macros
to be expanded, previous versions of ¢pp put out the newlines as
they were found and expanded. The current version of ¢pp
replaces these newlines with blanks to alleviate problems that the
previous versions had when this occurred.
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Name

cref — Makes a cross-reference listing.

Syntax
cref [ —acilnostux123 ] files

Description

cref makes a cross-reference liséing of assembler or C programs.
The program searches the given files for symbols in the appropriate
C or assembly language syntax,

The output report is in four columns:

1. Symbol

2. Filename

3. - Current symbol or line number
4, Text as it appears in the file

cref uses either an ignore file or an only file. If the =i option is
given, the next argument is taken to be an ignore file; if the —o
option is given, the next argument is taken to be an only file.
ignore and only files are lists of symbols separated by newlines. All
symbols in an ignore file are ignored in columns 1 and 3 of the out-
put. If an only file is given, only symbols in that file will appear in
column 1. Only one of these options may be given; the default set-
ting is —i using the default ignore file (see FILES below). Assem-
bler predefined symbols or C keywords are ignored.

The ~s op¥on causes current symbols to be put in column 3. In
the assembler, the current symbol is the most recent naine symbol;
in C, the current function name. The =l option causes the line
number within the file to be put in column 3.

The —t option causes the next available argument to be used as the
name of the intcrmediate file (instead of the temporary file
Jump/crt??). This file is created and is not removed at ihe end of
the process.

The cref options are:

a  Uses assembler format (default)

¢ Uses C format

i  Uses an ignore file (see above)
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1  Putsline number in column 3 (instead of current symbol)
n  @mits column 4 (no context)

o Uses an only file (see above)

s  Current symbol in column 3 (default)

t User—supplied temporary file

n  Prints only symbols that occur exactly once

x  Prints only C external symbols

1 Sorts output on column 1 (default)
2  Sorts output on column 2
3 Sorts output on column 3

Files

Jusrflib/cref/* Assembler specific files

See Also
as(CP), cc(CP), sort(C), xref(CP)

Notes
cref inserts an ASCII DEL character into the intermediate file after

the eighth character of each name that is eight or more characters
long in the source file.
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Name

ctags — Creates a tags file.

h Syntax

ctags [—a ][=u][-v][-w][ —x ] name ...

4
Description

ctags makes a tags file for vi(C) from the specified C sources. A
tags file gives the locations of specified objects (in this case func-
tions) in a group of files. Each line of the tags file contains the
function name, the filc in which it is defined, and a scanning pat-
tern used to find the function definition. These are given in
separate fields on the line, separated by blanks or tabs. Using the
tags file, vi can quickly find these function definitions.

" If the —x flag is given, ctags produces a list of function names, the
Jine number and file name on which each is defined, as well as the
text of that line and prints this on the standard output. With the =x
option no tags file is created. This is a simple index which can be
printed out as an off-line readable function index.

Files whose name ends in .c or .h are assumed to be C source files
and are searched for C routine and macro definitions.

Other options are:
=w Suppresses warning diagnostcs.

—u Causes the specified files to be wpdated in tags; that is, all
references to them are deleted, and the new values are
appended to the file. (Beware: this option is implemented in
a way which is rather slow; it is usually faster to simply rebuild
the tags file.)

The tag main is treated specially in C programs. The tag formed is
created by prepending M to the name of the file, with a trailing .c
removed, if any, and leading pathname components also removed.
This makes use of ctags practical in directories with more than one

program.
o
—t Files

tags ' Output tags file
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See Also

ex(C), vi(C)
Credit

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

cxref — Generates C program cross-reference.

Syntax

cxref | options ] file ...

Description

cxref analyzes a collection of C files and attempts to build a cross-
reference table. cxref uses a special version of cpp to include infor-
mation defined by #define in its symbol table. It produces a listing
on the standard output of all symbols (auto, static, and global) for
each separate file, or with the -c¢ option for the combined files.
Each symbol contains an asterisk (*) before the declaring refer-
ence.

In addition to the -D, .-I.and .-U options (which are identical to
their interpretation by cc (CP)), the following options are interpreted
by cxref:

-c Prints a combined cross-reference of all input files.
-w<num> Formats output no wider than <num> (decimal)

columns. The default is 80 if <num> is not specified
or is less than 51.

-0 file Directs output to named file.
- Operates silently; does not print input filenames.
-t Formats listing for 80-column width.

Files

/usr/lib/xcpp  special version of C-preprocessor.

See Also
cc(CP)

Diagnostics

Error messages are cryptic, but usually mean that you cannot com-
pile these files.
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CXREF (CP}
Notes

cxref considers a formal argument in a #define macro defnition to
be a declaration of that symbol. For example, a program that con-

tains “#include ctype.h * will have many declarations of the vari-
ablec.
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Name

delta ~ Makes a delta (change) to an SCCS file.

Syntax

delta [—1SID] [-s] [-n] [—glist] [~m[mrlist]] [~y[comment]] [—p]
files

Description

delta is used to permanently intreduce into the named SCCS file
changes that were made to the file rewieved by get(CP) {called the
g-file, or generated file).

delta makes a delta to each SCCS file named by files. If a directory
is named, delta behaves as though each file in the directory were
specified as a named file, except that nonSCCS files {last com-
penent. of the pathname does not begin with s.) .and .unreadable
files are silently ignored. If a name of — is given, the standard
input is read (sce Warning); each line of the standard input is taken
to be the name of an SCCS file to be processed.

delta may issue prompts on the standard output depending upon
certain options specified and flags (see admin(CP)) that may be
present in the SCCS file (see =m and —y options below).

Options apply independently to each named file.

—1SID Uniquely identifies which delta is to be made to the
SCCS file. The use of this keyletter iz necessary
only if two or more versions of the same SCCS #ile
have been retreved for editing {(get —e} by the
same person (login name). The SID value specified
with the =r keyletter can be either the SID
specified on the get command line or the SID tobe
made as reported by the ger command (see
get(CP)). A diagnostic results if the specified SID
is ainbiguous, or if it is necessary and omitted on
the command line.

—-s Suppresses the issue, on the standard output, of
the created delta’s SID, as well as the number of
lines inserted, deleted and unchanged in the SCCS
file.

-n Specifies retention of the edited g-file (normally
removed at completion of delta processing).
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~glist

=m[mrlist]

=y[comment]

-p

Files

DELTA (CP)

Specifies a list (see get(CP) for the definition of
Iist) of deltas which are to be ignored when the file
is accessed at the change level (SID) created by this
delta.

If the SCCS file has the v flag set (see admin(CP))
then a Modification Request (MR) number must be
supplied as the reason for creating the new delta.

If —m is not used and the standard input is a ter-
minal, the prompt MRs? is issued on the standard
output before the standard input is read; if the
standard input is not a terminal, no prompt is
issued. The MRs? prompt always precedes the
comments? prompt (see =y keyletter).

MRs in a list are separated by blanks and/or tab
characters. An unescaped newiine character ter-
minates the MR list.

Note that if the v flag has a value (see admin(CP)),
it is taken to be the name of a program (or shell
procedure) which will validate the correcwess of
the MR numbers. If a nonzero exit status is
retwrned from MR number validation program,
delta terminates (it is assumed that the MR
numbers were not all valid).

Arbitrary text used to describe the reason for mak-
ing the delta. A null swing is considered a valid
comment.

If =y is not specified and the standard input is a
terminal, the prompt comments? is issued on the
standard output before the standard input is read;
if the standard input is not a terminal, no prompt
is issned. An unescaped newline character ter-
minates the comment text.

Causes delta to print (on the standard output) the
SCCS file differences before and after the delta is
applied. Differences are displayed in a diff (C) for-
mat.

All files of the form ?-file are explained in Chapter 3, *SCCS: A
Source Code Control System" in the XENIX Programmer's Guide.
The naming convention for these files is also described there.
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g-file

p-file

g-file

x-file

z-file

d-file

/usr/bin/bdiff

Warning

DELTA (CP)

Existed before the execution of delta; removed
after completion of delta.

Existed before the exeeution of delta; may exist
after completion of delta.

Created during the execution of delta; removed
after completion of delta.

Created during the execution of delta; renamed to
SCCS file after completion of delta.

Created during the execution of delta; removed
during the execution of delta.

Created during the execution of delta; removed
after completion of delta.

Program to compute differences between the
“retrieved” file and the g-file.

Lines beginning with an SOH ASCII character (binary 001) cannot
be placed in the SCCS file unless the SOH is escaped. This charac-
ter has special meaning to SCCS (see sccsfile(F)) and will cause an

error.

A get of many SCCS files, followed by a delta of those files, should
be avoided when the get generates a large amount of data. Instead,
multiple get/delta sequences should be used.

If the standard input (=) is specified on the delta command line,
the —m (if necessary) and =y options must also be present. Omis-
sion of these options causes an error to occur.

See Also

admin(CP), bdiff(C), get(CP), help(CP), prs(CP), sccsfile(F)

Diagnostics

Use help (CP) for explanations.
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i Name

dosld = XENIX to MS-DOS cross linker

7o Syntax

dosld options file ...

Description

dosld links the object files(s) given by file to create a program for
execution under MS-DOS. Although similar to Id(CP), dosld has
many options that differ significantly from Id. The options are
described below:

-D
DS Allocate. This instructs dosld to perform DS allocation. It
is generally used in conjunction with the —H option.

-H
Load high. This option instructs dosld to set a field in the
header of the executable file to tell MS—-DOS to load the pro-
gram at the highest available position in memory. It is most
often used with programs in which data precedes code in the
memory image.

o

Include line numbers. This option instructs dosld to include
line numbers in the listing file (if any). Note that dosld cannot
put line numbers in the listing file if the source translator hasn’t
put them in the object file.

-M
Include public symbols. This option instructs dosld to include
public symbols in the list file. The symbols are sorted iwice,
lexicographically and by address.

-C
Ignore case. This option instructs dosld to treat upper and lower
case characters in symbol names as identical.

—F num
N Set stack size. This option should be followed by a hexadecimal
'-) number. dosld will use this number for the size in bytes of the
J stack segment in the output file.

=S num
Set segment limit. This option should be followed by a decimal
number between 1 and 1024. The number sets the limit on the
number of different segments that may be linked together. The
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default is 128, Note that the higher the value given, the slower
the link will be.

~m, filename
reate map file. This option should be followed by a filename.
dosid will create a file with the given name in which it will put
information about the segments and goups in the executable.
Additionally, public symbols and line numbers will be listed in
this file if the =M and =L options are given.

=nl num
Set name length. This option should be followed by a decimal
number, The option instructs dosld to truncate all public and
external symbols longer than num characters.

—~0 fillename
Name output file. This option should be followed by a filename
which dosld will use as the name of the esecutable file it creates.
The default name is a.out.

~u name
Name undefined symbol. This option should be followed by a
symbol name. dosid will enter the given name into its symbol
table as an undefined symbol. The =u option may appear more
than once on the command line.

-G
Ignore group associations. This option instructs dosld to ignore
any group definitions it may find in the input files. This option
is provided for compatibility with old versions of MS-LINK;
generally, it should never be used.

As with Id, the files passes to dosld may be either XENIX-style
libraries (objects collected using ar(CP) and indexed using
ranlib(CP)) or ordinary 8086 object files. Unless the —u option
appears, at least one of the files passed to dosld must be an ordi-
nary object file. Libraries are searched only after all the ordinary
object files have been processed.

Files

/usr/bin/dosld

See Also
ar(CP), as(CP), cc(CP), 1d(CF}), ranlib(CP)
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Name

get - Gets a version of an SCCS file,

( : Syntax
- -rSID] [-ccutoff] [-ilist] [-xlist] [-aseg-no.] [-k] [-e] [- .
z[;_e;l ][ [x_'n] [_]Sg F(;) ]tt[n_é]] {-t]sfge[.)f]fSt] [-aseq-no.] [-k] [-e] [-1[p]] [-p]

Description

get generates an ASCII text file from each named SCCS file accord-
ing to the specifications given by its opsions, which begin with -,
The arguments may be specified in any order, but all options apply
to all named SCCS files. If a directory is named, get behaves as
though each file in the directory were specified as a named file,
except that nonSCCS files (last component of the pathname does
not begin with s.) and unreadable files are silently ignored. If a
name of - is given, the standard input is read; each line of the stan-
dard input is taken to be the name of an SCCS file to be processed.
Again, nonSCCS files and unreadable files are silently ignored.

The generated text is normally written into a file called the g-file
whose name is derived from the SCCS filename by simply removing
the leading s.; (see also Files).

&

Each of the options is explained below as though only one SCCS
file is to be processed, but the effects of any option apply indepen-
dently to each named file.

-tSID The SCCS IDentification string (SID) of the version
(delta) of an SCCS file to be retrieved.

-ccutoff cutoff date-time, in the form:

YY(MM[DD[HHMMISS]]]]]

No changes (deltas) to the SCCS file that were created
after the specified cutoff date-time are included in the
generated ASCII text file. Units omitted from the date-
time default to their maximum possible values; that is, -
¢7502 is equivalent to -¢750228235959. Any number of
nonnumeric characters may separate the various 2 digit
o pieces of the cutoff date-time. This feature allows you
( /‘ to specify a cutoff date in the form: “-c77/2/2 9:22:25”.

-e Indicates that the get is for the purpose of editing or
making a change (delta) to the SCCS file via a subse-
quent use of delta(CP). The -e option used in a get for
a particular version (SID) of the SCCS file prevents
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-ifist

- xlist

-k

-1{p]
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further gers for editing on the same SID until delta is
executed or the j (joint edit) flag is set in the SCCS file
{see admin(CP)). Concurrent use of get'-e for different
SIBs is always allowed.

If the g-filz generated by get with an -e option is
accidentally rnined in the editing process, it may be
regenerated by reexecuting the ger command with the -k
option in place of the -e option.

SCCS file protection specified via the ceiling, floor, and
authorized user list stored in the SCCS file (see
admin(CP)) are enforced when the -€ option is used.

Used with the -e option to indicate that the new delta
should have aun SID in a new branch. This option is
ignored if the b flag is not present in the file (see
admin(CP)) or if the retrieved delta is not a leaf delia.
(A leaf deita is one that has no successors on the SCCS
file tree.)

Note: A branch delta may always be created &om a
nonleaf delta.

A list of deltas to be included (forced to be applied) in
the creation of the generated file. The list has the fol-
lowing syntax:

<list> = <range> | <list> , <range>
<range> :i=SID | SID - SID

SID, the SCCS Identification of a delta, may be in any
form described in the SCCS chapter in the XENIX
Programmer’s Guide.

A lisr of delias to be excluded (forced not to be applied)
in the creation of the generated file. See the -i option
for the list format.

Suppresses replacement of identification keywords (see
below) in the rewrieved text by their value. The -k
option is implied by the -e option.

Causes a delta summary to be written into an /-file. If
-Ip is used then an I-file is not created; the delta sum-
mary is written on the standard output instead. See
Files for the format of the I-file.

Causes the text retrieved from the SCCS file to be writ-

ten on the standard output. No g-file is created. All
output that normally goes to the standard output goes to
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file descriptor 2 instead, unless the -s option is used, in
which case it disappears.

-S Suppresses all output normally written on the standard
output. However, fatal error messages (which always go
to file descriptor 2) remain unaffected.

-m Causes each text line retrieved from the SCCS file to be
preceded by the SID of the delta that inserted the text
line in the SCCS file. The format is: SID, followed by a
horizontal tab, followed by the text line.

-n Causes each generated text line to be preceded with the
%M% identification keyword value (see below). The
format is: %M% value, followed by a horizontal tab,
followed by the text line. When both the -m and -n
options are used, the format is: %M% value, followed
by a horizontal tab, followed by the -m option generated
format.

-g - - Suppresses the actual retrieval of text from the SCCS -
file. It is primarily used to generate an I-file, or to verify
the existence of .a particular SID.

-t Used to access the most recently created (top) deltain a
given release (e.g., -rl), or release and level (e.g., -
rl.2).

-aseg-no. The delta sequence number of the SCCS file delta (ver-
sion) to be retrieved (see sccsfile(F)). This option is
used by the comb(CP) cominand; it is not particularly
useful and should be avoided. If both the -r and -a
options are specified, the -a option is used. Care
should be taken when usingthe -a option in conjunction
with the -e option, as the SID of the delta to be created
may not be what yon expect. The -r option can be used
with the -a and -e options to control the naming of the
SID of the delta to be created.

Foreach file processed, get responds (on the standard output) with
the SID being accessed and with the number of lines retrieved from
the SCCS file.

If the -e option is used, the SID of the delta to be made appears
after the SID accessed and before the number of lines generated. If
there is more than one named file or if a directory or standard
input is named, each filename is printed (preceded by a newline)
before it is processed. If the -i option is used included deltas are
listed following the notation “Included”; if the -x option is used,
excluded deltas are listed following the notation “Excluded”.
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Keywords

Identifying information is imserted into the text retrieved from the
SCCS file by replacing identification keywards with their value wher-
ever they occur. The following keywords may be used in the text
stored in an SCCS file:

Keyword
P0M %

TeX%

TR %o
%1%
%o B%
%S %
%oD%
T %
%T %
ToE %o
%G %o
%00 %
%X %

JoF %o
%P %

%Q %
%% C%

PoZ.%
ToW %0

ToA %o

June 21, 1987

Value

Module name: either the value of the m flag in the file
{(see admin (CP)), or if absent, the name of the SCCS file
with the leading s. removed.

SCCS identification (SID) (o/oRcyo“)/oLcyo .o/oBo/o.cyoScyo) of
the retrieved text.

Release.

Level.

Branch.

Sequence.

Current date EYY!MM!DD).

Current date (MM/DD/YY).

Current time (HH:MM:SS).

Date newest applied delta was created (YY/MM/DD).
Pate newest applied delta was created {(MM/DID/YY ).
Time newest applied delta was created (HH:MM:SS).
Module type: value of the t flag in the SCCS file (see
admin(CP)).

SCCS filename.

Fully qualified SCCS filename,

The value of the g flagin the file (see admin(CP)).
Current line number. This keyword is intended for iden-
tifying messages output by the program such as “this
shouldn’t have happened” type errors. It is not
intended to be used on every line to provide sequence
numbers.

The 4-character string @{#) recognizable by wiat(C).

A shorthand notation for constructing what(C) strings
for XENEX program files.
%W % = %Z%%M%<horizontal-tab>% 1%

Another shorthand uotation for constructing whai(C)
strings for nonXENIX program files.
%A% = %Z%% Y% %M% %I%%Z%
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Files

Several ausliary files may be created by get. These files are known
generically as the g-file, I-file, p-file, and z-file. The letter before

e the hyphen is called the tag. An auxliary filename is formed from-

A the SCCS filename: the last component of all SCCS filenames must

be of the form s.module-name, the auxiliary files are named by
replacing the leading s with the tag. The g-file is an exception to
this scheme: the g-file is named by removing the s. prefix. For
example, s.xyz.c, the auxiliary filenames would be xyz.¢c, l.xyz.c,
p.Xyz.c, and z.xyz.c, respectively.

The g-file, which contains the generated text, is created in the
current directory (unless the -p option is used). A g-file is created
in. all cases, whether or not any lines of text were generated by the
get. Tt is owned by the real user. If the -k option is used or
implied, the g-file’s mode is 644; otherwise the mode is 444. Only
the real user need have write permission in the current directory.

The I-file contains a table showing which deltas were applied i

- generating the retrieved text. The I-file is created in the current
directory if the -1 option is used; its mode is 444 and it is owned by
the real user. Only the real user need have write permission in the
current directory.

T Lines in the I- file have the following format:

N a. A blank character if the delta was applied;
* otherwise
b. A blank character if the delta was applied or wasn’t applied
and ignored;
* if the delta wasn’t applied and wasn’t ignored
c. A code indicating a “special” reason why the delta was or
was not applied:
“T’: Included
“X* Excluded
#C": Cut off (by a - ¢ option)
Blank
SCCS iden#ification {SID)
Tab character
Date and time (in the form YY/MM/DD HH:MM:SS) of crea-
tion
b. Blank
i. Login name of person who created delta

moa

1]
*

(" : The comments and MR data follow on subsequent lines, indented
one horizontal tab character. A blank line terminates each entry.
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The p-file is used to pass information resulting from a get with an
-e oplon along to delm. Its contents are also used to prevent a
subsequent execution of get with an -e option for the same SID
until delta is executed or the joint edit flag, j, (see admin{CP)) is
set in the SCCS file. The p-file is created in the directory contain-
ing the SCCS file and the effective user must have write permission
in that directory. Its mode is 644 and it is owned by the effective
user, The format of the p-file is: the gotten SID, followed by a
blank, followed by the SID that the new delta will have when it is
made, followed by a blank. followed by the login name of the real
user, followed by a blank, followed by the date-time the get was
executed, followed by a blank and the -i option if it was present,
followed by a blank and the -x option if it was present, followed by
a newline. There can be an arbitrary number of lines in the p-file
at any time; no two lines can have the same new delta SID.

The z-file serves as a lock-out mechanism against simultancous
updates. Its contents are the binary (2 bytes) process ID of the
command (i.e., get) that created it. The z-file is created in the
directory containing the SCCS file for the duration of ger. The

same protecson restricéions as those for the p-jile apply for the z-
file. The z-file is created mode 444,

See Also

admin(CP), delta(CP), help(CP), prs(CP), what(C), sccskle(F)

Diagnostics

Use help(CP) for explanations.

Notes

If the effective user has write permission (either explicitly or impli-
citly) in the directory containing the SCCS files, but the real user
doesn’t, then only one file may be named when the -e option is
used.
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Name

gets — Gets a string from the standard input.

Syntax

get | string ]

Bescription
gets can be used with cs2(C) to read a string from the standard
input. If string is given it is used as a default value if an error
occurs, The resulting siring (either string or as read from the stan-

dard input) is written to the standard output. If no string is given
and an error occurs, gets exits with exit status 1.

See Alse
line(C), csh(C)
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Name

hdr — Displays selected parts of executable binary files.

Syntax
hdr [ —dhprsSt ] file ...

Description

hdr displays executable binary file headers, symbol tables, and text
or data relocation records in human-readable formats. It also
prints out seek positions for the various segments in the executable
binary file.

a.out, x.out, and x.out segmented formats and archives are under-
stood.

.The symbol table format consists of six fields.. In a.out formats the
third field is missing. The first field is the symbol’s index or posi-
tion in the symbol table, printed in decimal. The index of the first
entry is zero. The second field is the type, printed in hexadecimal.
The third field is the s_seg field, printed in hexadeciinal. The
fourth field is the symbol’s value in hexadecimal. The fifth field is
a single character which represents the symbol’s type as in nm(CP),
except C common is not recognized as a special case of undefined.
The last field is the symbol name.

If long form relocakon is present, the format consists of six fields.
The first is the descriptor, printed in hexadecimal. The second is
the symbol ID, or index, in decimal. This field is used for external
relocations as an index into the symbol table. It should reference
an undefined symbol table entry. The third field is the position, or
offset, within the current segment at which relocation is to take
place; it is printed in hexadecimal. The fourth field is the name of
the segment referenced in the relocation: text, data, bss or EXT for
external. The fifth field is the size of relocation: byte, word (2
bytes), or long. The last field will indicate, if present, that the relo-
cation is relative.

If short form relocation is present, the format conmsist of three
fields. The first field is the relocation command in hexadecimal.
the second field contains the name of the segment referenced; text
or data. The last field indicates the size of relocation: word or
long.
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Options and their meanings are:

~h
Causes the executable binary file header and extended header to
be printed out. FEach field in the header or extended header is
labeled. This is the default option.

~d
Causes the data relocation records to be printed out.

—~t Causes the text relocation records to be printed out.

-r
Causes both text and data relocation to be printed.

Causes seek positions to be printed out as defined by macros in
the include file, <a.¢ut.h>,

-3
Prints the symbol table.

-S
Prints the file segment table with a header. (Only applicable to
x.0ut segmented executable files.)
See Also

a.out(F), nm(CP)
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Name

help — Asks for help about SCCS commands.

Syntax

help [args]

Description

help finds information to explain a message from an SCCS com-

mand or explain the use of a command. Zero or more arguments

may be supplied. If no arguments are given, help will prompt for

one.

The arguments may be either message numbers (which normally

appear in parentheses following messages) or command names.

There are the following types of arguments: -

typé 1 Begins with nbnnﬁméfiés; ‘ends in numerics. The non-
numeric prefix is usually an abbreviation for the program
or set of routines which produced the message (e.g.,
ge6, for message 6 from the ger command).

type 2 Does not contain numerics (as a command, such as get)

type 3 Is all numeric (e.g., 212)

The response of the program will be the explanatory information
related to the argument, if there is any.

When all else fails, try “help stuck”.

Files

/usr/lib/help Directory containing files of message text
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Name

1d — Invokes the link editor.

Syntax

Id [ options ] filename...

Description

Id is the XENIX link editor. It creates an executable program by
combining one or more object files and copying the executable
result to the file a.ont. The filename must name an object or
library file. By convention these names 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, Id displays an error message; the result-
ing 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 command line are
examined only if there are unresolved external references encoun-
tered from previous object files. Library files must be in ranlib (CP)
format, that is, the first member must be named __.SYMDEF,
which is a dictionary for the library. Id ignores the modification
dates of the library and the __.SYMDETF entry, so if ohject files
have been added to the library since __.SYMDEF was created, the
link may result in an “invalid object module.”

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. Id sets the entry point of
the resulting program to the beginning of the first routine.

ld should be invoked using the cc(CP) instead of invoking it
directly. cc invokes Id as the last step of compilation, providing all
the necessary C-language support routines. Invoking Id directly is
not recommended since failure to give command line arguments in
the correct order can result in errors.

—
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There are the following options:

~A num
Creates a standalone program whose expected load address (in
hexadecimal} is num. This option sets the absolute flag in the
header of the a.out file. Such program files can only be exe-
cuted as standalone programs. Options -A and -F are mutually
exclusive.

~B num
Sets the text selector bias to the specified hexadecimal number,

~C Aum

Alters the default target CPU in the x.out header. nwm can be
0, 1, 2, or 3 indicating 8086, 80186, 80286 and 80386 processors,
respectively. The default on 8086/80286 systems i1s 0. The
default on 80386 systems is 3. Note that this option only alters
the default; if object modules containing code for a higher num-
bered processor are linked, then that will take precedence over
the default.

-C
Causes the link editor to ignore the case of symbols.

«D num
Sets the data selector bias to the specified hexadecimal number,

~F num
Sets the size of the program stack to num bytes where num is a
hexadecimal number. This option is ignored for 80386 programs
which have a variable sized stack. By default 8086 programs
have a variable stack located at the top of the first data segment,
and 80286 programs have a fixed size 4096 byte stack. The =F
option is incompatible with the ~A option

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 execcuting
the file.

<M name
Creates a link map file named name that includes public sym-
bols.
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-Mx
Specifies the memory model. x can have the following values:
s small
m middle
1 large
h huge
e mixed
=N num

Truncates symbols to the length specified by num.

-N num
Sets the pagesize to hex-num (which should be a multiple of
512) - the default is 1024 for 80386 programs. 8086/80186/80286
programs do not normally have page-aligned x.out files and the
default for these is 0.

-0 name '
Sets the executable program filename to name instead of a.out.

-P
Disables packing of segments

-r Invokes the incremental linker, /lib/ldr , with the arguments
passed to 1d to produce a relocatable output file.

-R
Ensures that the relocation table is of non-zero size. Important
for 8086 compatibility.

-Rd num
Specify the data segment relocation offset (80386 only). num is
hexadecimal.

-Rt num
Specify the text segment relocation offset (80386 only) num is
hexadecimal.

-s
Strips the symbol table.

-S num
Sets the maximum number of segments to num. If no argument
is given, the default is 128.

-u symbol
Designates the specified symbol as undefined.

-v num
Specifies the XENIX version number. Acceptable values for
num are 2, 3, or 5; 5 is the default.
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Files
/bin/ld

See Also
ar(CP), masm(CP), cc(CP), ranlib(CP)

Notes
The vser must make sure that the most recent library versions have

been processed with raniib(CP) before linking. If this is not done,
ld cannot create executable programs using these libraries.
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Name

lex — Generates programs for lexical analysis.

Syntax

lex [—ctvn] [ file ] ...

Description
lex generates programs to be used in simple lexical analysis of text.

The input files (standard input default) contain strings and expres-
sions to be searched for, and C text to be executed when strings are
found.

A file lex.yy.c is generated which, when loaded with the library,
copies the input to the output except when a string specified in the
file is found; then the corresponding program text is executed. The
actual string matched is left in yytext, an external character array.
Matching is done in order of the strings in the file. The swings may
contain square brackets to indicate character classes, as in [abx—z]
to indicate a, b, x, y, and z; and the operators *, +, and ? mean
respectively; any nonnegative number of, any positive number of,
and either zero or one occurrences of, the previous character or
character class. The character . is the class of all ASCII characters
except newline. Parentheses for grouping and vertical bar for alter-
nation are also supported. The notation r{d,e} in a rule indicates
between d and e instances of regular expression r. It has higher
precedence than |, but lower than *, ?, 4+, and concatenation.
The character at the beginning of an expression permits a success-
ful match only immediately after a newline, and the character $ at
the end of an expression requires a trailing newline. The character
/ in an expression indicates trailing context; only the part of the
expression up to the slash is returned in yytext, but the remainder
of the expression must follow in the input stream. An operator
character may be used as an ordinary symbol if it is within " sym-
bols or preceded by \. Thus, [a=zA—Z]+ matches a string of
letters.

Three subroutincs defined as macros are expected: inputQ to read
a character; unput(c) to replace a character read; and output(c) to
place an output character. They are defined in terms of the stan-
dard streams, but you can override them. The program generated
is named yylex(, and the library contains a main() which calls it.
The action REJECT on the right side of the rule causes this match
to be rejected and the next suitable match executed; the function
yymore(Q accumulates additional characters into the same yytext;
and the function yyless(p) pushes back the portion of the string
matched beginning at p, which should be between yytext and
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yytext+yyleng. The macros input and ouiput use files yyin and
yyout to read from and write to, defaulted to stdin and stdout,
respectively.

Any line beginning with a blank is assumed to contain only C text
and is copied; if it precedes %% it is copied ioto the external defini-
tion area of the lex.yy.c file. All rules should follow a %%, as in
YACC. Lines preceding %% which begin with a nonblank charzc-
ter define the string on the left to be the remainder of the line; it
can be called out later by surrounding it with {}. Note that curly
brackets do not imply parentheses; only string substitution is done,

Example
D [0-9]
o/o C}f.
if printf("IF statement\n");
{a~z}+ printf(“tag, value % s\n",yytext);
0{D}+ printf(“octal number % s\n",yytext);
{;D}+ printf(“decimal number % s\n",yytext);
“++"  printf("unary op\n');
et printf(“binary op\n");
i { loop:
while (input() 1= **);
switcb (input())
case ‘/’: break;
case '*": unput("™');
default: go to loop;
¥
The external names generated by Jex all begin with the prefix yy or
YY.

The options must appear before any files. The option =c indicates
C actions and is the default, ~t causes the lex.yy.c program to be
writien inséead to standard output, =v provides a one-line stmmary
of statiskics of the machine generated, —n will not print out the =
summary. Multiple files are treated as a single file. If no files are
specified, standard input is used.

Certain table sizes for the resulting finite state machine can be set
in the definitions section:

%p n
number of posixons is n (default 2000)

%on n
number of states is n {500)
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%ot n
number of parse ree nodes is n (1000)

Pea n
nvmber of transitions is n (3000)

N The use of one or more of the above automatically implies the —v
option, unless the ~n option is used.
See Also

yace(CP)
3 IX Prograrmmer’s Guide
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Name

lint — Checks C language usage and syntax.

Syntax
lint [~abchnpuvx] [=Idir] [-DUname] [—ollib] [~-LARGE] file ...

Description

lint attempts to detect features of the C program file that are likely
to be bugs, nonportable, or wasteful. It also checks type usage
more strictly than the C compiler. Among the things which are
currently detected are unreachable statements, loops not entered at
the top, automatic variables declared and not used, and logical
expressions whose value is constant. Moreover, the usage of func-
tions is checked to find functions which return values in some
places and not in others, functions called with varying numbers of
arguments, and functions whose values are not used.

If more than one file is given, it is assumed that all the files are to

be loaded together; they are checked for mutual compatibility. If

routines from the standard library are called from file, lint checks
s the function definitions using the standard lint library llibc.ln. If
W lint is invoked with the —p option, it checks function definitions
- from the portable lint library llibport.In.

Anynumber of lint options may be used, in any order. The follow-
ing options are used to suppress certain kinds of complaints:

-a
Suppresses complaints about assignments of long values to vari-
ables that are not long.

=b
Suppresses complaints about break statements that cannot be
reached. (Programs produced by lex or yacc will often result in
a large number of such complaints.)

-C
Suppresses complaints about casts that have questionable porta-
bility.
. =h
/ Does not apply heuristic tests that attempt to intuit bugs,

improve style, and reduce waste.
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-u
Suppresses complaints about functions and external variables
used and not delined, or defined and not used. (This option is
suitable for running /int on a subset of files of a larger program.)

-¥
Suppresses complaints about unused arguments in functions.

~-X
Does not report variables referred to by external declarations
but never used.

The following arguments alter lint’s behavior:

~LARGE
Uses large model versions of the compiler and lint passes. This
enables lint to handle flexnames (identifiers greater than 8 char-
acters in length).

-n
Does not check compstibility against either the standard or the
portable lint library.

-0
Creates a hashed (i.e. faster) version of lint library lib with suffix
‘{‘In)}.

Attempts to check portability to other dialects of C.

~llibname
Checks function definitions in the specified lint library. For
example, =lm causes the library Uibm.in to be checked.

The =D, —U, and =~I options of cc(CP) are also recognized as
separate arguments.

Certain conventional comments in the C source will chauge the
behavior of lint;

/*NOTREACHED*/
At appropriate points stops comments about unreachable
code.

/*VARARGSH*/
Suppresses the usual cheching for variable numbers of argu-
ments in the following function declaration. The data types
of Bhe first n arguments are checked; a missing # is taken to
be U.
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/*ARGSUSED*/
Turns on the —v option for the next function.

/*LINTLIBRARY*/
Shuts off complaints about unused functions in this file.

lint produces its first output on a per source file basis. Complaints
regarding included files are collected and displayed after all source
files have been processed. Finally, information gathered from all
input files is collected and checked for consistency. At this point,
if it is not clear whether a complaint stems from a given source file
or from one of its included files, the source filename is displayed
followed by a question mark.

Files
/usr/lib/lint[12] Program files
/usr/lib/llibc.1n, /usr/lib/llibport.ln, /usr/lib/llibm.1n,
/usr/lib/llibdbm.1n, /usr/lib/llibtermlib.In" : :
Standard lint libraries (binary format)
/usr/lib/llibc, /usr/lib/Nlibport, /usr/lib/llibm, /usr/lib/llibdbm,
/usr/lib/llibtermlib
Standard lint libraries (source format)

/usr/tmp/*lint* Temporaries

See Also
cc(CP)

Notes

exit(S), and other functions which do not return, are not under-
stood. This can cause improper error messages.
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Name

lorder — Finds ordering relation for an object library.

. Syntax

lorder file ...

Description

lorder creates an ordered listing of object filenames, showing which
files depend on variables declared in other files. The file is one or
more object or library archive files (see ar(CP)). The standard out-
put is a list of pairs of object filenames. The first file of the pair
refers to external identifiers defined in the seeond. The output may
be processed by tsort(CP) to find an ordering of a library suitable
for one-pass access by Id (CP).

Example

The following command builds a new library from existing .o files:

KE ‘ ar cr library *lorder *.o |tsort:
\\—_." '
Files
*symref, *symdef Temp files
See Also

ar(CP), 1d(CP), tsort(CP)

Notes
Object files whose names do not end with .0, even when contained

in Iibrary archives, are overlooked. Their global symbols and refer-
ences are attributed to some other file.
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Name

m4 — Invokes a macro processor.

Syntax

AN

md [ options ] [ files ]

Description

m4 is a macro processor intended as a front end for Ratfor, C, and
other languages. Each of the argument files is processed in order;
if there are no files, or if a filename is —, the standard input is
read. The processed text is written on the standard output.

The options and their effects are as follows:

Operates interactively. Interrupts are ignored and the output is
unbuffered.

=5
Enables line syn¢ output for the C preprocessor {#line ...)

H -Bint .
SN Changes the size of the push-back and argument collection
buffers from the default of 4,896.

~Hint
Changes the size of the symbol table hash array from the default
of 199. The size should be prime,

=~Sint
Changes the size of the call stack from the default of 100 slots.
Macros take three slots, and nonmacro arguments take one.

—Tint
Changes the size of the token buffer from the default of 512
bytes. .

To be effective, these flags must appear before any filenames and
before any —D or —U fags:

o —Dname[=val]
/ [ Defines name to val or to null in val’s absence,

-Uname
Undefines name.
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Macro Calis

Macro calls have the forn:

name(argl,arg?, ..., argn)

The ( must immediately follow the name of the macro. If a defined
macro name is not followed by a (, it is deemed to have no argu-
ments. Leading unquoted blanks, tabs, and newlines are ignored
while collecting arguments. Potential macro names consist of
alphabe%c letters, digits, and underscore _, where the first charac-
ter is not a digit.

Left and right single quotation marks are used to quote strings.
The value of a quoted string is the string stripped of the quotation
marks.

When a macro name is recognized, its arguments are collected by
searching for a matching right parenthesis. Macro evaluation
proceeds normally during the collection of the arguments, and any
commas or right parentheses which happen to turn up within the
value of a nested call are as effective as those in the original input
text. After argument collection, the value of the macro is pushed
back onto the input stream and rescanned.

m4 makes available the following built-in macros. They may be
redefined, but once this is done the original meaningis lost. Their
values are null unless otherwise stated.

define The second argument is installed as the value of the
macro whose name is the first argument. Each
occurrence of § in the replacement text, where n is a
digit, is replaced by the #-th argument. Argument Ois
the name of the macro; missing arguments are
replaced by the null string; $# is replaced by the
number of arguments; $* is replaced by a list of all the
arguments separated by commas; $@ is like $*, but
each argument is quoted (with the current quotation
marXks).

undefine Removes the definition of the macro named in its

argument.
defn Returns the quoted definition of its argument(s). It is
useful for renaming macros, especially built-ins.
pushdef Like define, but saves any previous definition,
popdef Removes current definition of its argument(s), expos-

ing the previous one if any.
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ifdef

shift

changequote

changecom

divert

undivert

divnum

dnl

ifelse

mcr
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If the first argument is defined, the value is the second
argument, otherwise the third. If there is no third
argument, the value is null. The word XENIX is
predefined in m4.

Returns all but its first argument. The other argu-
ments are quoted and pushed back with commas in
between. The quoting nullifies the effect of the extra
scan that will subsequently be performed.

Changes quotation marks to the first and second argu-
ments. The symbols may be up to five characters
long. changequote without arguments restores the ori-
ginal values (i.e., >~}

Changes left and right comment markers from the
default # and newline. With no arguments, the com-
ment mechanism is effectively disabled. With one
argument, the left marker becomes the argument and
the right marker becomes newline. With two argu-
ments, both markers are affected. Comment markers
may be up to five characters long.

m4 maintains 10 output streams, numbered 0-9. The
final output is the concatenation of the streams in
numerical order; initially stream 0 is the current
stream. The diverr macro changes the current output
stream to its (digit-string) argument. Output diverted
to a stream other than 0 through 9 is discarded.

Causes immediate output of text from diversions
named as arguments, or all diversions if no argument.
Text may be undiverted into another diversion.
Undiverting discards the diverted text,

Returns the value of the current output stream.

Reads and discards characters up to and including the
next newline.

Has three or more arguments. If the first argument is
the same string as the second, then the value is the
third argument. If not, and if there are more than
four arguments, the process is repeated with argu-
ments 4, 5, 6 and 7. Otherwise, the value is either the
fourth string, or if it is not present, null.

Returns the value of its argument incremented by 1.

The value of the argument is calculated by interpreting
an initial digit-string as a decimal number.
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decr

eval

len

index

substr

translit

include
sinclude
syscmd

sysval

maketemp
mdexit
m4éwrap

errprint
dumpdef
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Returns the value of its argument decremented by 1.

Evaluates its argument as an arithmetic expression,
using 32-bit arithmetic. Operators include +, -, *, /,
%, " (exponentiation), bitwise &, |, ", and ~; relation-
als; parentheses. QOctal and hex numbers may be
specified as in C. The second argument specifies the
radix for the result; the default is 10. The third argu-
ment may be used to specify the minimum number of
digits in the result.

Returns the number of characters in its argument.

Returns the position in its first argument where the
second argument begins (zero origin), or ~1 if the

second argument does not occur,

Retuwns a substring of its first argument. The second

argument is a zero origin number selecting the first
character; the third argument indicates the length of
the substring. A missing third argument is taken to be
large enough fo extend to theend of the first string.

Transliterates the characters in its first argument from
the set given by the second argument to the set given
by the third. No abbreviations are permitted.

Returas the contents of the file named in the argu-
ment.

Identical to include, except that it says nothing if the
file is inaccessible.

Executes the XENIX command given in the first argu-
ment. No value is returned.

Is the return code from the last call to syscmnd.

Fills in a swing of X3XJ¥KX in its argument with the
current process ID.

Causes immediate exit from m4. Argument 1, if
given, is the exit code; the default is 0.

Argument 1 will be pushed back at final EOF; exam-
ple: mdwrap(*cleanup()”)

Prints its argument on the diagnostic output fle.

Prints current names and definidons, for the named
items, or for all if no arguments are given.
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traceon

traceoff

8
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With no arguments, turns on tracing for all macros
(including built-ins). Otherwise, turns on tracing for
named macros.

Turns off trace globally and for any macros specified.

Macros specifically traced by fraceon can be untraced
only by specific calls to traceoff.
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Name

MAKE (CP)

make — Maintains, updates, and regenerates groups of programs.

Syntax

make [—~f makefile] [=p] [=i] [=k] [=s] [~r] [~n] [=b] [~e] [-1]
[—q] [—d] [names ]

Description

The following is a brief description of all options and some special

names:

—f makefile Description filename. makefile is assumed to be the

=P

-S

-r

-n

June 21, 1987

name of a description file. A filename of — denotes
the standard input. The contents of makefile override
the built-in rules if they are present.

Prints out the complete set of macro definitions and
target descriptions.

Ignores error codes returned by invoked commands.
This mode is entered if the fake target name .IGNORE
appears in the description file.

Abandons work on the current entry, but eontinues
on other branches that do not depend on that entry.

Silent mode. Does not print command lines before
executing. This mode is also entered if the fake target
name .SILENT appears in the description file.

Does not use the built-in rules.

No execute mode. Prints commands, but does not
execute them. Even lines beginning with an @ are
printed.

Compatibility mode for old makefiles.

Environment variables override assignments within
makefiles.

Touches the target files (causing them to be up-to-
date) rather than issues the usual commands.

Debug mode. Prints out detailed information on files
and times examined.
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-q Question. The make command retums a zero or
nonzero status code depending on whether the target
file is or is not up-to-date.

DEFAULT If a file must be made but there are no explicit com-
mands or relevant built-in rules, the commands asso-
ciated with the name .DEFAULT are used if it exists.

PRECIOUS Dependents of this target will not be removed when
quit or interrupt are hit.

.STLENT Same effect as the ~s option.
JGNORE  Same effect as the =i option.

make executes commands in makéfile to update one or more target
names, Name is typically a program. If no —f op#on is present,
makefile, Makefile, s.makefile, and s.Makefile are tried in order. If
makefile is -, the standard input is taken. More than one -~{i
makefile argument pair may appear.

make updates a target only if it depends on files that are newer than
the target. All prerequisite files of a target ar¢ added recursively to
the list of targets. Missing files are deemed to be out of date,

makefile contains a sequence of entries that specify dependencies.
The first line of an entry is a blank-~separated, nonnull list of tar-
gets, then a ¢, then a (possibly null) list of prerequisite files or
dependencies. Text following a ; and all following lines that begin
with a tab are shell commands to be executed to update the target.
The first line that does not begin with a tab or # begins a new
dependency or macro definition. Shell commands may be contin-
uved across lines with the <backslash>» <newline> sequence. (#)
and newline surround comments.

The following makefile says that pgm depends on two files a.0 and
b.o, and that they in turn depend on their corresponding source
files (a.c and b.c) and a common file incl.h:

pgm: a.0 b.o
cc a.0 b.o —o pgm

a.o: incl.h a.c

cc ~c a.c
b.o: incl.h b.c
cc —~c¢ b.c

Command lines are executed one at a time, each by its own shell.
A line is printed when it is executed unless the =s option is
present, or the eniry .SILENT: is in makefile, or unless the first
character of the command is @. The -n option specifies printing
without emecution; however, if the command line has the siing
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$(MAME) in it, the line is always executed (see discussion of the
MAKEFLAGS macro under Environment). The ~t (touch) opson
updates the modified date of a file without executing any com-
mands.

Commands returning nonzero status normally terminate make. If
the =i option is present, or the entry .IGNORE: appears in
makefiie, or if the line specifying the command begins with
<tab>><hyphen>, the error is ignored. If the ~k option is
present, work is abandoned on the current entry, but continues on
other branches that do not depend on that entry.

The —b option allows old makefiles {those written for the old ver-
sion of make) to run without errors. The difference between the
old version of make and this version is that this version requires all
dependency lines to have a (possibly null) command associated
with them. The previous version of make assumed if no command
was specified explicitly that the command was null.

Interrupt and quit cause the target to be deleted unless .PRECIOUS
is on it. o

Environment

The environment is read by make. All variables are assumed to be
macro definitions and processed as such. The environment vari-
ables are processed before any makefile and after the internal rules;
thus, macro assignments in a makefile override environment vari-
ables. The =e op#on causes the environment to override the
macro assignments in a makefile.

The MAKEFLAGS environment variable is processed by make as
contajning any legal input option (except -~f, —~p, and —d) defined
for the command line. Further, upon invocation, make “invents™
the variable if it is not in the environment, pu# the current options
into it, and passes it on to invocations of commands. Thus,
MAEKEFLAGS always contains the current input options. This
proves very useful for “super-makes”. In fact, as noted above,
when the —n option is used, the command $(MAME) is executed
anyway; hence, one can perform a rmake —n recursively on a whole
soitware system io see what would have been emecuted. This is
because the ~~n is put in MAKEFLAGS and passed to further invo-
cations of $(MAME), This is one way of debugging all of the
makefiles for a software project without aetually doing anything.

Macros

Entries of the form stringl = string2 are macro definitions. Subse-
quent appearances of $(stringl[:substl=[subst2?]]) are replaced by
string2. The parentheses are optional if a single eharacter macro
name is used and there is no substitute sequence. The optional
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:substi=subst2 is a subsktute sequence. If it is specified, all nono-
verlapping occurrences of substl in the named macro are replaced
by subst2. Swdings (for the purposes of this type of subsWtuon)
are delimited by blanks, tabs, newline characters, and beginnings of
lines. An example of the use of the substitute sequence is shown
under Libraries.

Internal Macros

There are five internally maintained macros which are useful for
writing rules for building targets:

$* The macro $* stands for the filename part of the current
dependent with the suffix deleted. It is evaluated only for
inference rules.

3@ The $@ macro stands for the full taréet name of the current
target. It is evaluated only for explicitly named dependencies.

$< The $< macro is only evaluated for inference rules or the
.DEFAULT rule. It is the module which is out of date with
respect to the target {i.c., the “manufactured” dependent
filename). Thus, in the .c.o rule, the §< macro would evalu-
ate to the .c file. An emmple for making optimized .o files
from .c files is:

.c.o:
cc ~¢c -0 $*.c

or:

.C.0:
cc —¢ -0 $<

$? The 3?7 macro is evaluated whem explicit rules from the
makefile are evaluated. It is the list of prerequisites that are
out of date with respect to the target; essentially, those
modules which must be rebuilt.

3% The 3% macro is only evaluated when the target is an archive
library member of the form: %b{file.0o}. In this case, 3@ evalu-
ates to lib and $% evaluates to the library member, file.o.

Four of the five macros can have alternawve forms. When an
upper case D or F is appended to any of the four macros the mean-
ing is changed to “directory part” for D snd “file part” for F.
Thus, 3(@D) refers to the directory part of the siring $§@. If there
is no directory part ./ is generated. The only macro excluded from
this alternative form is $7.
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Suffixes

Certain names (for instance, those ending with .0) have default
dependents such as .c, .s, etc. If no update commands for such a
. file appear in makefile, and if a default dependent exists, that prere-
( ' quisite is compiled to make the target. In this case, make has
> inference rules which allow building files from other files by exa-
mining the suffixes and determining an appropriate inference rule to

use. The current default inference rules are:

.c .c” sh sh™ .c.o .c”.0 .c”.c .s.0 .s7.0 .y.0o .y_.0 .l.o .I".0
.y.c .y.c .l.c .c.a .c”.a .s7.a .h".h

The internal rules for make are contained in the source file rules.c
for the make program. These rules can be locally modified. To
print out the rules compiled into the make on any machine in a
form suitable for recompilation, the following command is used:

make —-fp — 2>/dev/null </dev/null

The only peculiarity in this output is the (mull) string which
printf(S) prints when handed a null string.

A 1iilde in the above rules refers to an SCCS file (see sccsfile(F)).
Thus, the rule .c™.0 would transform an SCCS C source file into an
: object file (.0). Because the 5. of the SCCS files is a prefix it is
N incompatible with make’s suffix point-of-view. Hence, the tilde is
! ’ away of changing any file reference into an SCCS file reference.

A rule with only one suffix (i.e. .c:) is the definition of how to build
x from x.c. In effect, the other suffix is null. This is useful for
building targets from only one source file (e.g., shell procedures,
simple C programs).

Additional suffixes are given as the dependency list for .SUFFIXES.
Order is significant; the first possible name for which both a file
and a rule exist is inferred as a prerequisite.
The. default list is:

.SUFFIXES: 0 .c .y .l s
Here again, the above command for printing the internal rules will
display the list of suffixes implemented on the current machine.

Multiple suffix lists accumulate; .SUFFIXES: with no dependencies
;. clears the list of suffixes.
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Inference Rules

The first example can be donemore bnefy:

pgm: a.0 b.o
cc a.0 b.o —o pgm
a.o b.o: inclLh

This is because make has a set of internal rules for building files,
The user may add rules to this list by simuply putting them in the
makefile.

Certain macros are used by the default inference rules to permit the
inclusion of op#onsl matter in any resulting commands. For exam-
ple, CFI.AGS, LFLAGS, and YFI.AGS are used for compiier opuons
to cc(CP), lex(CP), and yacc(CP) respectively. Again, the previous
method for examining the current rules is recommended.

The inference of rerequlsltes can be controlled. The rule to
create a file with suffix .0 from a file with suffix .c is specified as an
entry with .c.0: as the target and no dependen. Shell commands
associated with the target define the rule for making a .o file from a
.¢ file. Any target that has no slashes in it and starts with a dot is
identified as a rule and not as a wue target.

Libraries

If a target or dependency name contains parentheses, it is assumed
to be an archive library, the string within parentheses refecring to a
member within the library. Thus lib(file.0} and $(LIB)(file.0) both
refer to an archive library which contains file.0. (This assumes the
LIB macro has been previously defined.) The expression
S(LiB)(filel.o file2.0) is not legal. Rules pertaining to archive
Hbraries have the form .XX.a where the XX is the suffix from which
the archive member is to be made. An unfortunate byproduct of
the current implementaion requires the XX to be different from the
suffix of the archive member. Thus, one cannot have lib(file.o}
depend upon file.c explicitly. The most common use of the archive
interface follows. Here, we assame the source files are all C type
source:

Iib:
lib(filel.0) Hb(file2.0) lib(file3.0)
@echo Lb is now up to date
.c.a;
$(CC) ~c $£CFLAGS) $<
ar rv $
mm -f $*
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In fact, the .c.a rule listed above is built into make and is unncces-
sary in this example. A more interesting, but more limited example
of an archive library maintenance construction follows:

L lib:
;oo lib(file1.0) lib(file2.0) lib(file3.0)
N $(CC) —c $(CFLAGS) $(?:.0=.c)
ar rv lib §?
rm $? @echo lib is now up to date
.c.ai;

Here the substitution mode of the macro expansions is used. The
3? list is defined to be the set of object filenames (inside lib) whose
C source files are out of date. The substitution mode translates the
.0 to .c. (Unfortunately, one cannot as yet transform to .c”) Note
also, the disabling of the .c.a: rule, which would have created each
object file, one by one, This particular conswuct speeds up archive
library maintenance considerably. This type of construct becomes
very cumbersome if the archive library contains a mix of assembly
programs and C programs.

Files
[Mm]akefile
i
{\\ ; s.[Mm]akefile

See Also
sh(C)

Notes

Some commands return nonzero status inappropriately; use —i to
overcome the difficulty. Commands that are directly executed by
the shell, notably cd(C), are ineffectual across newlines in make.
The syntax (lib(filel.o file2.0 file3.0) is illegal. You cannot build
lib(file.o) from file.o. The macro $(a:.0=.c”) is not available.
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Name

masm ~ Invokes the XENIX assembler.

Synmax

masm [options] sourcefile

Descripsion

masm is the XBENIX 8086/286/386 assembler. It reads and assem-
bles 8086/80286/80386 assembly language instructions from the
source file named sourcefile. It then creates a linkable object file
name sourcefile.o, or an executable program named a.eut.

The exiension .s is recommended but not required. If this exten-
sion is not given, masm displays a warning and con%nues process-
ing.

There are the following options:

-n
This options puts the assembled output segments in alphabetic
order before copying them to the object file.

-c
Outputs cross reference data for each assembled file to
filename. crf.

-C
Outputs cross reference data for a set of assembled file. The
cross reference data is written io files with the same names as
the input files, with the filename extension “.erf.”

-d
Adds a pass 1 listing to the assembly listing file filename.Zst.

- Dsym
Defines the symbol appended to the -D flag as a null TEXT-
MACRO.

-e
Generates fioating point code to emulate the 8087 or 287 copro-
cessor. Programs created with this option must be linked with
an appropriate math library before being executed.

- Ipath
Defines the path appended to the -I flag as the search path for
include files, Up to 10 include paths are allowed in one invoca-
#on of masm.
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- [listfile]
Creates an assembly listing file with the same basename as the
sourcefile or, if the listfile paramster is given, with that name but
with a "Ist” extenston. The file lists the source instructions, the
assembled (binary code) for each instruction and any assembly
errors. If filename is “-,” the listing is written to stdout.

- Mx
This option directs rmasm to preserve lower case letters in public
and external names only when copying these names to the
object file. For all other purposes, masm converts the lower case
to upper case.

« Mu
Disables case sensitivity, Upper case is now treated as identical
to lower case.

- Ml
Leave case of symbols alone.

-n
This option generates information about the symbols used in the
assembled programs. The -I option must also be used for this
option to take effect.

oobjfile
Copies the assembled instructions in octal to the file named
objfile. This file is executable only if no errors occurred during
the assembly. This option overrides the default object file name,

- Oobjfile
Copies the assembled instructions in binary to the file named
objfile.

-r
Generates floating point code that can only be executed by an
8087 or 287 coprocessor.

- ¥ M
Prints verbose error statistics on console. If not selected, only
exror counts are displayed.

- x
displays error messages on the standard error channel, in addi-
tion to the messages generated in the listing file.

-X
Copies to the assembly listing all statements forming thef body
of an IF directive whose expression {or condition) evaluates to
false.
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Files

/bin/masm

See Also
a.out(F), cc(CP), 1d(CP)
Macro Assembler User’s Guide
Notes
The default options are -MIl and -e which enable case sensitivity

and allow emulation of a floating point processor. The options are
flags with the following default settings:

Flag Default Meaning of TRUE condition
a FALSE Outputs segments alphabetically
c FALSE . . Outputs cross reference data
C FALSE Outputs cross reference data
d FALSE Adds pass 1 listing to filename.lst
Dsym NULL No meaning if not defined
e FALSE Floating Point emulation
Ipath NULL No meaning if not defined
Nistfile  sourcefile.lst  Sourcefile is the default filename
M 1 Leave symbol case alone
n TRUE Outputs symbols if -1 selected
o TRUE Assembled output in binaty
8] FALSE Assembled output in octal
r TRUE Real 8087 instead of emulated format
v FALSE Prints verbose error statistics
X TRUE Displays errors on console
X FALSE Toggle setting of conditional flag

Return Value
The masm exit codes have the following meanings:
Code Meaning

No error

Argument error

Unable to open input file

Unable to open listing file

Unable to open object file

Unable to open cross reference file

Unable to open include file

Assembly errors. If fatal, the object
file is deleted.

NP LO=O
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8 Memory allocasion error
9 Real number input not allowed
in this version,
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Name

mksir ~ Creates an error message file from C source.

Syntax

mkstr [—] messagefile prefix file ...

Description

mkstr is used to create files of error messages. Its use can make
programs with large numbers of error diagnostics much smaller,
and reduce system overhead in running the program as the error
messages do not have to be eonstantly swapped in and out.

mkstr will process each specified file, placmg a massaged version of
the input file in a file whose name consists of the specified prefix
and the original name. The optional dash (-} causes the error mes-

-sages to be placed at the end of the specified message file for

recompiling part of a large mikstr ed program.
A typical mkstr command line is
mksie pistrings xx *.c

This command causes all the error messages from the C source files
in the current directory to be placed in the file pistrings and pro-
cessed copies of the source for these files to be placed in files
whose names are prefixed with xx.

To process the error messages in the source to the message file,
mikstr keys on the string ‘error(™ in the input stream, Each time it
occurs, the C string starting at the ™ is placed in the message file
followed by a null character and a newline character; the null char-
acter terminates the message so it can be easily used when
reirieved, the newline character makes it possible to sensibly cat
the error message file to sec its contents. The massaged copy of
the input file then contains a Iseek pointer into the file which can
be used to retrdeve the message. For example, the command
changes

error("Error on reading”, a2, a3, a4);
into

error(m, a2, a3, ad);
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where #2 is the seek position of the string in the resulting error mes-
sage file. The programmer must create a routine error which
opens the message file, reads the string, and prints it out. The fol-
lowing emeraple illustrates such a routine. -

Emample

char efilname[] = “fusr/lib/pi_strings™;
int efil = -1;

error(al, a2, a3, ad)
int al, a2, a3, a4;

char buf[256];

if (efil < 0) {
efil = open(efilname, 0);
if (efit < 0) {

perror(efilname);
exit(1);

b
if (seek(efil, (leng) al, 0) ||read(efil, buf, 256) <= 0) {

printf("Unable to find error msg at seek address %d0,al);
exit(l);

}
printf(buf, a2, a3, a4);
See Also

1seek(8S), xstr(CP)

Credit

This u#lity was developed at the University of California at
Berkeley and is used with permission.

Notes

All the arguments except the name of the file to be processed are
unnecessary.
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Name

nm ~ Prints name list.

Syntax

nm | —3cgnoOprsSuv ] [ +offset ][ file ... ]

Description

nmn prints the name list (symbol table} of each object file in the
argument tist. If an argument is an archive, a listing for each object
file in the archive will be produced. If no file is given, the symbols
in a.out are listed.

Each symbol namne is preceded by its value in hexadecimal (blanks
if undefined) and one of the letters U (undefined), A (absolute), T
{text segment symbol), D (data segment symbol), B (bss segment
symbol), S (segment name), C (common symbol), K (8025 common
segment), or S (segment name). If the symbol table is in segmented
format, symbol values are displayed as segment:offset. If the sym-
bol is local (non-external), the type letter is in lowercase. The out-
put is sorted alphabetically.

Options are:

—a Attempt to print the namelist of all modules in an archive
Library. Normally, nm silently ignores any library members
which are not valid object modules. Using this op¥on causes
nm to report an error for all such modules. Note that the first
member in any library which has been processed by
rankib(CP) is called SYMDEF and is not a valid object
module, thus the =—a option will always produce at least one
error message when used on such a library.

~¢ Print only C program symbols (symbols which begm with *_7)
as they appeared in the C program.

—g Print only global (external) symbols.
=n Sort numerically rather than alphabetically.

=0 Prepend file or archive element name to each output line
rather than only once.

—0O Print symbol values in octal.

—p: Don’t sort; printin symbol-table order.
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b o

-V

Files

a.out

See Also

Sort in reverse order.

Sort by size of symbol and display each symbol’s size instead
of value. The last symbol in each text or data segment may
be assigned a size of 0. This implies the —n option.

Switch the display format. If the symbol table is in segmented
format, print values in non-segmented format. If not seg-
mented, print values in segmented format, Segment offsets in
386 object modules and executable files are 32 bits rather than
16 bits.

Print only undefined symbols.

Also describe the object file and symbol table format.

Default input file

ar(CP), ar(F), a.out(F)
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Name

prof — Displays profile data.

Syntax
prof [ =a ][ =1] [ file ]

Description
prof interprets the file mon.out produced by the monitor subrou-
tine. Under default modes, the symbol table in the named object
file (a.out default) is read and correlated with the mon.out profile
file. For each external symbol, the percentage of ¥me spent exe-
cuting between that symbol and the next is printed (in decreasing
order), together with the number of times that routine was called
and the number of milliseconds per call.
If the =a option is used, all symbols are reported rather than just
external symbols. If the —I option is used, the output is listed by
symbol value rather than decreasing percentage.
To cause calls to a routine to be tallied, the —p option of cc must
have been given when the file containing the rousine was compiled.
This option also arranges for the mon.out file to be produced
automatically.

Files
mon.out For profile

a.out For namelist

See Also
monitor{S), profi)(8}, cc(CP)

Notes
Beware of quantization errors.

If you use an explicit call to monitor(S) you will need to make sure
that the buifer size is equal to or smaller than the program size.
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Warning
Profiling gives incorrect results for hybrid model 286 programs (i.e.

those with 16 bit text pointers within modules and 32 bit text
pointers between modules).
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Name

| prs — Prints an SCCS file.

P Syntax

prs [—d[dataspec]] [=r[SID]] [—-e] [=1] [~a] files

Description

prs rinks, on the standard output, all or part of an SCCS file (see

le(F)) in a user supplied format, If a directory is named, prs
behaves as though each file in the directory were specified as a
named file, except that nonSCCS files (last component of the path-
name does not begin with s.), and unreadable files are silently
ignored‘ If a name of — is given, the standard input is read; each
line of the standard input is taken to be the name of an SCCS file
or directory to be processed; nonSCCS fxles and unreadable files
are silently ignored.

Arguments to prs, which may appear in any order, consist of
options, and filenames.

P All the described options apply independently to each named file:

e =d[dataspec] Used to specify the output data specification, The
dataspec is a string consisting of SCCS file data
keywords (see Data Keywords) interspersed with
optional user-supplied text.

'[ ~r{SID] Used to specify the SCCS IDentification {(SID)

¢ string of a delta for which information is desired.

' If no SID is specified, the SID of the most recently
created delta is assumed.

—-e Requests information for all deltas created earfier
than and including the delta designated via the =r
option.

-1 Requests information for all deltas created Iater
than and including the delta designated via the —r

; option.

|

1‘ ( ) -2 Requests printing of information for both
o/ removed, i.e., delta type = R, (see rrmdel(CP)) and
i emisting, i.e., delta type = D, delias. If the =—a

option is not specified, information for existing del-
tas only is provided.
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Data Keywords

Data keywords specify which parts of an SCCS file are to be
retrieved and output. All parts of an SCCS file (see scesfile(F))
have an associated data keyword. There is no limit on the number
of times a data keyword may appear in a dataspac.

The information printed by prs conmsists of the user-supplied text
and appropriate values (extracted from the SCCS file) substituted
for the recognized data keywords in the order of appearance in the
dataspec. The format of a data keyword value is either simple, in
which keyword suhlistitution is direct, or multiline, in which key-
word substitution is followed by a carriage return.

User-supplied text is any text other than recognized data keywords.
A tab is specified by \t and carriage return/newline is specified by
\n.
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TABLE 1. SCCS Files Data Keywords

Keyword  Data Item File Section. Value Format

Dt Delta information Delta ‘l'able See below* S

:D1.: Delta lize stadstics " :Lit/:Ld:/:Lu: S

i Lines inserted by Delta " nnnnn S

" Ld: Lines deleted by Delta * nnnann S
:Lu Lines wnchanged by Delta - nnnon S
. DT: Delts type i DorR S
:I: SCCS ID string (SID) i Re:Le:Bia8: s

R Release number N nnon S

L Level number " nnnn S

3 3 Brasch number i © nnan s

St Sequence number " anan S

:D: Date Delta created " :Dy:¢:Dm:/:Dd: S

:Dy: Year Delia seated ‘ " nn S

:Dm: Month Delta created " nn S

:Da: Day Daita created " nn S

:T: Time Delta crested " ‘Th:aTm::Ts: S

Th: Hour Delta created " nn S

‘Tm: Minutes Delta created " nn S

Ts: S8econds Delte creatad " nn (3

P Programmer wh created Delta " logname S

:DS: Delta sequenice numbar " nnnn [

:DP: Predecessar Delta seq-no. " annn s

:DI: Seq-no. of deltas incl., sxcl, 3gnored ¢ :Dm:/:Dx/:Dg: S

:Dn: Deliss included (seq #) # i " . :DS::DS:.. S

:Dx: Deltas excluded {seq #) " :DS: :DS.... S

:Dg: Delias ignored {seq #) b :DS: :DS:... S
‘MR MR pumbers for delta " taxt M
$Ce Comments for delta " text M
UN: User names User Names text M

FlLe Flag list Flags text M

ST :Y: Module type flag * text S
! : :MF: MR validation flag T yas of AQ S
S MP: MR validation pgn name " text S
KF: Keyword error/warning flag * yex or ne S

:BF: Brageh fa b yes ox no S

P Joint edit flag " yes or BO S

:LK: Locked releases " :Ri.. S

:Q: User defined keyword " text S

Mt Module names " text s

FB: Floor boundary " R: S

«{CB: Ceiling boundary " : Rzx S

Ds: Default SID " Re ]

ND: Null deita flag - yesorns S

:FD: File descriptive text Comments T text M

:BD; Body Body text M

:GB; Gotien ¥ody " text M

SW: A form of what(C) string N/A ZoeMAT: S

: A A form of w}wrgg string N/A Zu¥oMulaZ: ]
: Ze what(C} string delimitex N/A @(#) s
: F: SCCS filename N/A text S
PN: SCCS iils pathname N/A text S

* :Dt: = :DT::5::D::T::R::DS::DP:

I
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Examples
The following:
prs ~d"Users and/or user IDs for :F: are:\n:UN:" s.file
may produce on the standard output:
Users and/or user IDs for s.file are:

Xyz
i31
abc

prs —d"Newest delta for pgm :M:: :I: Created :D: By :P:" -r
s.file

may produce on the standard output: .

Newest delta for pgm main.c: 3.7 Created 77/12/1 By cas
As a special case:

prs s.file
may produce on the standard output:

D 1.1 77/12/1 00:00:00 cas 1 030000/00000/00000

MRs:

bl78-12345

b179-54321

COMMENTS:

this is the comment line for s.file initial delta

for each delta table entry of the ‘“D” type. The only eption
allowed to be used with the special case is the =a option.

Files

See Also
admin(CP), delta(CP), get(CP), help(CP)}, sccsfile(F)

Diagnostics

Use help (CP) for explanations.
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Name

ranlib — Converts archives to random libraries.

Synfax

ranlib archive...

Description

ranlib converts each archive to a form which can be loaded more
rapidly by the loader, by adding a table of contents named
__.SYMDEF to the beginning of the archive. It uses ar(CP) to
reconstruct the archive, so sufficient temporary file space must be
available in the file system eontaining the current directory.

See Also
1d(CP), ar(CP), copy(C), settime(C)

Notes

Failure to process a library with ranlib, or failure to reprocess a
library with ranlib, will cause Id to fail. Because generation of a
library by ar and randomization by ranlib are separate, phase errors
are possible, The loader Id warns when the modification date of a
library is more recent than the creation of its dictionary; but this
means you get the warning even if you only copy the library.
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Name

ratfor — Converts Rational FORTRAN into standard FORTRAN.

Syntax

ratfor [ option ... ] [ filename ... ]

Description

ratfor converts a rational dialect of FORTRAN into ordinary irra-
tional FORTRAN. ratfor provides control flow constructs essen-
tially identical to those in C:

statement grouping:
{ statement; statement; statement }

decision-making:
- if (condition) statement [ else statement ]
switch (integer value) {
case integer:  statement

i'c'iefault: ] statement

loops:
while (condition) statement
for (expression; condition; expression) statement
do limits statement
repeat statement [ until (condition) ]
break [n]
next [n]

It also provides some additional syntax to make programs easier to
read and write:

Free form input:
multiple statements/line; automatic continuation

Comments:
# this is a comment

Translation of relationals:
>, >=, etc., become .GT., .GE,, etc.

Return (expression)
returns expression to caller from function
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Define:
define name replacement

Include:
include filename

The following options are available:

~h Causes quoted strings to e turned into 27H constructs.

~C Copies comments to the output, and attempts to format it
neatly. Normally, continuation lines are marked with an & in

columan 1.

—6x Makes the continuation character x and places it in column 6.
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Name

regcmp — Compiles regular expressions.

( o Syntax

regemp [~] files

Description

regcmp, in most cases, precludes the need for calling regcmp (see
regex(8S)) from C programs. This saves on both execution time and
program size. The command regcmp compiles the regular expres-
sions in file and places the output in file.i. If the — option is used,
the output will be placed in file.c. The format of entries in file is a
name (C variable) followed by one or more blanks followed by a
regular expression enclosed in double quotation marks. The output
of regemp is C source code. Compiled regular expressions are
represented as exterm char vectors. File. files may -thus be
included into C programs, or file.c files may be compiled and later
loaded. In the C program which uses the regcmp output,
regex (abc,line) applies the regular expression named abc to line.
Diagnostics are self-explanatory.

Examples
name "(([A-Za-z]A-Za-z0-9_]*)$0"
telno "\({0,1}([2—9][01][1—9])$0\){0,1} -
::&2—9][0‘9]{2})341[ -K0,1}
0-9K4})$2"
In the C program that uses the regcmp output,

regex(telno, line, area, exch, rest)

will apply the regular expression named telno to line.

See Also

regex(S)
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Name

rmdel — Removes a delta from an SCCS file,

Syntax

rmde} ~rSID files

Description

rmdel removes the delta specified by the S from each named
SCCS file. The delta to be removed must be the newest (most
recent) delta in its branch in the delta chain of each named SCCS
file. In addition, the SII> specified must not be that of a version
being edited for the purpose of making a delta. That is, il a p-file
exists for the named SCCS file, the SID specified must not appear
in any entry of the p-file(see ger(CP)).

If a directory is named, rmdel behaves as though each file in the
directory were specified as a named file, except that nonSCCS files
(last component of the pathname does not begin with s.} and
unreadable files are silently ignored. If a pame of — is given, the
standard input is read; each line of the standard input is taken to
be the name of an SCCS file to be processed; nonSCCS files and
unreadable files are silently ignored.

Files
x-file See delta (CP)
z-file See delta (CP)

See Also
delta(CP), get(CP), help(CP), prs(CP), sccsfile(F)

Diagnostics

Use help (CP) for explanations.
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Name

sact — Prints current SCCS file editing activity.

. Syntax

sact files

Description

sact informs the user of any impending deltas to a named SCCS
file. This situation occurs when get(CP) with the —e option has
been previously executed without a subsequent execution of
delta(CP). If a directory is named on the command line, sact
behaves as though each file in the directory were specified as a
named file, except that nonSCCS files and unreadable files are
silently ignored. If a name of — is given, the standard input is read
with each line being taken as the name of an SCCS file to be pro-
cessed.

The output for each named file consists of five fields separated by
spaces.

Field 1 Specifies the SID of a delta that currently exists in the
SCCS file to which changes will be made to make the
new delta

Field 2 Specifies the SID for the new delta to be created

Field 3 Contains the logname of the user who will make the

deltai.e., executed a get for editing

Field 4 Contains the date that get ~e was executed
Field 5 Contains the time that get —e was executed
See Also

delta(CP), get(CP), unget(CP)

Diagnostics

Use help (CP) for explanations.
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Name

sccsdiff ~ Compares two versions of an SCCS file.

Syntax

scesdiff —~rSID1 —=rSID2 [~p] [~sn] files

Description

scesdiff compares two versions of an SCCS file and generates the
differences between the two versions. Any number of SCCS files
may be specified, but arguments apply to all iles.

~rS1D?  SID! and S7D2 specify the deltas of an SCCS file that are
to be compared. Versions are passed to bdiff (C) in the
order given.

-—p Pipe otitput for each file through pr(C):

-Sn n is the file segment size that bdiff will pass to diff(C).
‘This is useful when diff fails due to a high system
load.

Files

See Also
bdiff{C}, get(CP), help(CP), pr{C)

Diagnostics
file: No differences If the two versions are the same.

Use help(CP) for explanawons.
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Name

sdb — Invokes symbolic debugger.

Syntax
sdb [ objfil [ corfil [ directory:directory ]

Description
sdb is a symbolic debugger which can be used with C programs.

Objfil is an executable program file which has been compiled with
the —Zi (debug) option and linked with the —I option. The default
for objfil is a.out. Corfil is assumed to be a core image file pro-
duced after executing objfil; the default for corfil is core. A “—in
place of corfil forces sdb to ignore any core image file. The colon
separated directory list is used to locate the source files used to
build objfil. :

It is useful to know that at any time there is a current line and -
current file. They are initially set to the first line in main(). The
current line and file may be changed with the source file examina-
tion commands.

Names of variables are written just as they are in C programs.
Variables local to a procedure may be accessed using the form
procedure.variable. If no procedure name is given, the procedure
containing the current line is used by default.

You can also refer to structure members as variable.member,
pointers to structure members as variable—>member and array ele-
ments as variable[number]. Pointers may be de-referenced by using
the form pointer[0]. You can also use combinations of these forms.

It is also possible to specify a variable by its address. You can use
all forms of integer constants which are valid in C programs, so
that addresses and numbers may be input in decimal, octal, or hex-
adecimal.

Line numbers in source programs are referred to as
filename:number or procedure:number. In either case the number
is relative to the beginning of the file. If no procedure or filename
is given, the current file is used by default. If no number is given,
the first line of the named procedure or file is used.

There are several kinds of commands available to the sdb debugger
as described in the following sections. sdb commands appear in
boldface type. For all commands, items in brackets ([ ]) are
optional.
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Data Examination Commands

t Displays a stack trace.
T Prints the top line of the stack trace.
variable/[clm]

Displays the value of variable according to length ! and format m.
A numeric count c¢ indicates that a region of memory, beginning at
the address implied by variable, is to be displayed. If { and m are
omitted, sdb chooses a format suitable for the variable type as
declared in the program. The length specifiers are:

b Onebyte-

h Two bytes (_half word)

1 Four bytes .(Iong word)

Legal values for
m are: -

| ¢ Character

d Decimal

u Unsigned decimal

0 Octal

x  Hexadecimal

f 32bit single precision floating point

g 64 bit single precision floating point

s  Assumes variable is a striné pointer and
pnnts characters starting at the address

pointed to by the variable.

a  Prints characters starting atthe variable’s
address.

i Disassembles with numeric/symbolic addresses.
The length specifiers are only effective with the formats ¢, d. u,
o, and x. If one of these formats is specified and [ is omitted,

the length defaults to two byses. If a numeric length specifier is
used for the format variable then that many characters are
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printed. Otherwise, successive characters are printed until
either a null byte is reached or 128 characters are printed.

Iinenumber?[cim]

Prints the value at the address from a.out or i space given by
linenumber, according to the format Irm. The default format is i.

variable=[lm]

linenumnber={lm)

number={lm)

Prints the address of varigable or linenumber in the format specified
by Im . I no format is given, then Ix is used. The last variant of
this command provides a convenient way to- convert between
decimal, octal, and hexadecimal. A single number cannot be used
as a line number because the command would be ambiguous; the
proc:number form must be used.

variable lvalue

Sets variable to the given value. The value may be any valid C
empression.

x Displays the machine registers and current machine-language
instruction.

X Displays the current machine-language instruction.

Source File Examination Commands
€ Displays current procedure and filenames.
e procedure

Sets the current file and current Jine to the file containing pro-
cedure.

e filename

Sets the current file and current Jine number to the first line in
filename .

fregular expression|/]

Searches forward from the current line for a line containing a string
matching regular expression as in ed(C).
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regular expression[?]

Searches backward from the current line for a line containing a
string matching regular expression as in ed(C).

p Prints the current line,

z Prnts the current line followed by the next nine lines. Sets the
current line to the iast line printed.

w Creates a window by priniing ten lines around the current line.
number

. Sets the current line to the given line number and displays the line.
[count)+ o

Advances the current line by count lines and display the new line.
If count is omitted, the default is one line,

[count]-

Retreats from the current line by count lines and display the new
line. If count is omitted, the default is one line.

Execution Control Commands

L Load the program to be debugged but do not run it. If you wish
to examine the initial values of memory locations before the
program has started to rum, or if you wish to disassemble por-
tions of the program without actually running it, you must first
enter the L. command.

count] r [args]

ceunt| R
Runs the program with the given arguments. The r cornmand
with no arguments reuses the previous arguments to the pro-
gram while the R command runs the program with no argu-
ments. An argument beginning with < or > causes redirec-
sion for the standard input or output respectively. If count is
given, it specifies the number of breakpoints to be ignored.

linenumber) e [count)

Elinenumber C [count)
Continues after a breakpoint or interrupt. If count is given, it
specifies the number of breakpoints to be ignored. C contin-
ues with the signal which caused the program to stop reac-
tivated and ¢ ignores it. If a line number is specified then a
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temporary breakpoint is placed at the line and execu®on is
continued. The breakpoint is deleted when the command
finishes.

. linenumber g [count)]

Continues after a breakpoint with execution resumed at the

. given line. If count is given, it specifies the number of break-
points to be ignored.

[count] s
ingle steps. Runs the program through count lines. If no
count is given then the program is run for one line,

[count] S
Single steps but steps through subroutine calls,

[count] i
Machine-language single steps. Runs the program through
count machine-language inswructions. If no count is given
then one machine-language instruction is executed.

[count] T
Machine-language single steps, but steps through call instruc-
Wons.

N variable$m [count

' Single steps {as with s) until the specified location is modified
with a new value. Count specifies the number of instructions
to step; if omitted, count is effectively infinity. The variable
must be accessible from the current procedure. Since this
command is performed by software, it can be very slow,

[level] v

Switches verbose mode on and off, for use with single step-
ping with S, s, or m. If Zevel is omitted or is zero, then just
the current source file and/or subroutine name is printed
when either changes. ¥ level is one, each C source line is
printed before it is executed; if level is two, each assembler
line statement is also printed. The ¥ command tums verbose
mode off if it is on for any level.

k  Kills the debugged program,

procedure(argi.argl,.. ;
procedure(argl.arg2,...)im
Executes the named procedure with the given arguments. The
second form causes the value to be returned by the procedure
to be printed according to format n. If no format is given, it
defaults to d.

&
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{tinenumber] b [commands)

Sets a breakpoint at the given line, If a procedure name
without a line number is given (e.g., “main” ), a breakpoint is
placed at the first line in the procedure. If no Zinenumber is
given, a breakpoint is placed at the current line. If no com-
mands are given then execution stops just before the break-
point and conwol is returned to sdb. Otherwise the com-
mands are executed when the breakpoint is encountered and
execution con#inues. Mulsiple commands are specified by
separating them with semicolons.

B Prints alist of the currently active breakpoints.

[linenimber] d
Deletes a breakpoint at the given line. If no linenumber is
given, then the breakpoints are deleted interactively: each
breakpoint location is printed and a line is read from the stan-
dard input, If the line begins with a y or d, then the break-
point is deleted.

D  Deletes all breakpoints,

I Prints the last executed line. Makes the last executed line the
current line.

linenumber a
Announces. If linenumber is of the form proc:number or
mumber, the command effectively does a linenumber b 1. If
linenumber is of the form proc:, the command effectively does
aproc:b T.

Miscellaneous Commands

fcommand
Interprets command. Command interpreter executes com-
mand.

newline ,
Advances the current line by one line and prints the new
current line if the previous command printed a source line.
Displays the next memory location if the previous command
displayed a memory location.

Ctrl-D
Scrolls, Prints the next ten lines of instruc#ons, source or data
depending on which was printed last.

< filename
Reads commands from filename until the end of file is
reached, and then continues to accept commands from stan-
dard input. When sdb is told to display a variable by a
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command in such a file, the variable name is displayed along
with the value. This command may not be nested; the
redirection character (<) may not appear as a command in a
file.

“string

Prints the given string. The C escape sequences of the form
\character are recognized, where character is a non-numeric

character.

q  Exits the debugger.

Debugger Commands
V  Prints the version number.

Q  Prints a list of procedures and files being debugged.

Files

a.out
core

z/ ’ |
{\_ : See Also
adb(CP), a.out(F), cc(CP), core(F), 1d(CP)

Notes

In order to make use of the symbolic debugging features of sdb, the
program being debugged must have been compiled with the =Zi
option. sdb does not use the ordinary symbol table information in
an a.out file and has limited facilities for debugging at the machine
code level. If you have to debug a program that has been compiled
without using the —Zi option, it may be preferable to use adb.

June 21, 1987 Page 7






SIZE (CP) SIZE (CP)

Name

size — Prints the size of an object file.

Syntax
' size [ object ... ]

Descripkion
size prints the (decimal) number of bytes required by the text, data,
and bss por#ons, and their sum in decimal and hexadecimal, of
each object-file argnment. If no file is specified, a.ont is used.

See Also
aout(F)
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Name

spline — Interpolates smooth curve.

Synsex

spline [ option ] ...

Description

spline takes pairs of numbers from the standard input as abcissas
and ordinates of a function. It preduces a similar set, which is
approximately equally spaced and includes the input set, on the
standard output. The cubic spline output has two continuous
derivatives, and enough points to look smooth when plotted.

The following options are recognized, each as a separate argument.
=~a Supplies abscissas automatically (they are missing from the
input); spacing is given by the next argument, or is assumed to
be 1 if next argument is not a number.
=~k The constant k used in the boundary value computation
ya “kyi R yn“:kyn,-l
is set by the next argument. By default k& = 0,

=n Spaces output points so that approximately n intervals occur
between the Jower and upper x limits. (Default » = 100.)

-p Makes output periodic, i.e. matches derivatives at ends. First
and last input values should normally agree.

~x Next 1 (or 2) arguments are lower (and upper) x limits. Nor-
mally these limits are calculated from tke data. Automatic
abcissas start at lower limit (default 0}.

Diagnostics

When data is not strictly monotone in x, spline reproduces the input
without interpolating extra points.

Notes

A limit of 1000 input points is silently enforced.
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Name

stackuse ~ Determines stack requirements for C programs,

I Syntax

stackuse [ -m startsym ] [ -r fakeref ] [ -s libstack ][ -a ] file ...

Descripion

stackuse determines the stack requirements of one or more C
language programs. It displays the name of the rwzin routine in a
file, its stack requirements in bytes. and the number of recursive
routines. All command line switches are optonal.

- sZarisym Prints only the specified start (Fmain”) symbol. If
this option is not specified all start symbols (those
which are not called by anybody) will be printed.

~xfakeref Uses the named file fakeref as a fake references
file. The format is: parent child . The special
parent .LEAF is a meta-parent meaning all leaf
nodes.

-slibstack Uses the named file as library of costs for external
routines. The format is: subr stack. The special
subr UNDEF is a meta-subroutine meaning all
undefined roukines,

Y

] Prints data for all symbols, not just start symbols.
The -r and ~s options may be repeated an arbitrary number of
times. The effect is additive rather than destructive. In the case of
duplicate definitions, the first is used.
Lines of the -r and -s files which begin with a pound sign (#) are
freated as comments and otherwise are ignored.

Files

/usr/lib/stackuse/* Passes, libraries

( Y /tmp/* Temporaries used by passes.
J

S
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Diagnosties
Usage (fatal).
Redefinitions in ~r, «s files, or in the source (waming).
Presence of routines for which no stack value is provided (warn-

ing).

Notes

For the libstack and fakeref files, a comment character (#) is used.
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Name

strings ~ Finds the printable strings in an object file.

/ Syntax
strings [=] [=o] [ —number }file ...

Description

strings looks for ASCII strings in a binary file. A string is any
sequence of four or more printing characters ending with a newline
or a null character. Unless the =~ flag is given, strings only Jooks in
the initialized data space of objact files. If thc —o flag is given,
then each string is preceded by its decimal offset in the file. If the
—number {lag is given then number is used as the minimum string
length rather than 4.

strings is useful for iden¥fying random object files and many other
things.

See Also
hd(C), od(C)

Credit

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

./"‘\\
J
/
B
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Name

swip — Removes symbols and relocation bits.

Synfax

strip [ -MNSdehrstx ] file ...

Description

STRIP (CP)

strip removes the symbol table and relocation bits ordinarily
attached to the output of the assembler and link editor.
useful for saving space after a program has been debugged.

This is

If rnarme is an archive file, strip will remove the local symbols from
any a.¢ouf format files it finds in the archive. Certain libraries, such

as those residing in /lib, have no need for local symbols.

By delet-

ing them, the size of the archive is decreased and link editing per-
formance is increased. . C

There are several options for use with strip:

-M
-N
-S
=l
-G
~d
-t
-T
-X
-S

The effect of szrip is the same as use of the =s option of /d.

Flles

Swip all memory image segments.

Strip all non-memoxryimage segments.

Strip the segment table only.

Strip header and extended header.

Strip extended header.

Strip data and data relocation.

Strip text and text relocation.

Strip all relocation except x.out’s "short form.”
Strip all relocation.

Strip symbol table.

Jtmp/stm* Temporary file

See Also
1d(C)
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Name

time — Times a command.

;o Syntax

time command

Description
The given comtnand is executed; after it is complete, time prints
the elapsed time during the command, the time spent in the system,
and the time spent in execution of the command. Times are
reported in seconds.

The times are printed on the standard error.

See Also

times(S)
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Name

tsort ~ Sorts a file topologically.

Syntax

sort [ file ]

Description

tsert produces on the standard output a totally ordered list of items
consistent with a partial ordering of items mentioned in the input
file. If no file is specified, the standard input is understood.

The input consists of pairs of items (nonempty strings) separated by
blanks. Pairs of different itemsindicate ordering. Fairs of identical
items indicate presence, but not ordering.

" See Also

lorder(CP)

Diagnostics

Odd data: There is an odd number of fields in the input file.
Notes

The sort algorithm is quadrakic, which can be slow if you have a
large input list,
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Name

unget — Undoes a previous get of an SCCS file.

Syntax

unget [—=rSID] [—s] [—n] files

Description

unget undoes the effect of a get —e dome prior to creating the
intended new delta. If a directory is named, unget behaves as
though each file in the directory were specified as a named file,
except that nonSCCS files and unreadable files are silently ignored.
If a name of — is given, the standard input is read with each line
being taken as the name of an SCCS file to be processed.

Options apply independently to each named file.

~rSID Uniquely identifies which delta is no longer intended.
(This would have been specified by get as the “new
delta”.) The use of this op#on is necessary only if two
or more versions of the same SCCS file have been
retrieved for editing by the same person (login name).
A diagnostic results if the specified SID is uncertain,
e or if it is necessary and omitted on the command line.

T
L

=S Suppresses the printout, on the standard output, of
the intended delta’s SID.

-n Causes the retention of the file which would normally
be removed from the current directory.

See Also
delta(CP), get(CP), sact(CP)

Diagnostics

Use help (CP) for explanations.
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Name

val — Validates an SCCS file.

Syntax

val —

val [—s] [=rSID] [-mname] [~ytype] files

Description

val determines if the specified file is an SCCS file mee#ing the
characteristics specified by the optional argument list. Arguments
to val may appear in any order. The arguments consist of options,
which begin with a ~, and named files.

val has a special argument, —, which causes reading of the standard
input until an end=of-file condition is detected. Each line read is
independently processed as if it were a command line argument list.

val generates diagnostic messages on the standard output for each
command line and file processed and also returns a single 8-bit
code upon exit as described below.

The options are defined as follows. The effects of any option apply
independently to each named file on the command line:

-s The presence of this argument silences the diagnos-
tic message normally generated on the standard
output for any error that is detected while process-
ing each named file on a given command line.

=rSID The argument value SID (SCCS IDentification
String) is an SCCS delta number. A check is made
to determine if the SID is ambiguous (e. g., rl is
ambiguous because it physically does not exist but
implics 1.1, 1.2, etc. which may exist) or invalid (e.
g., r1.0 or r1.1.0 are invalid because neither case
can exist as a valid delta number). If the SID is
valid and not ambiguous, a check is made to deter-
mine if it actually exists.

~mname The argument value name is compared with the
SCCS %M% keyword in file.

~ytype The argument value type is compared with tbe
SCCS %Y % keyword in file.
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The 8-bit code returned by val is a disjunction of the possible
errors, i. e., can be interpreted as a bit string where (moving from
left to right) set bits are interpreted as follows:

bit O = Missing file argmnent

bit 1 = Unknowa or duplicate opton

bit 2 = Corrupted SCCS file

bit 3 = Can’t open file or file not SCCS

bit 4 = SID is invalid or ambiguous

bit 5 = SID does not exist

bit 6 = %Y %, =y mismatch

bit 7 = % M%, =m mismatch

Note that val can process two or more files on a given command
line and in turn can process multiple command line (when reading
the standard input). In these cases an aggregate code is refurned; a

logical OR of the codes generated for cach command line and file
processed.

See Also
admin (CP), delta(CP), get(CP), prs(CP)

Diagnostics
Use Zelp(CP) for explanations.

Notes

val can process up to 50 files on a single command line.
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Name

xref — Cross-references C programs.

s Syntax
xref [ file ... ]

Description

xref reads the named files or the standard input if no file is speci-
fied and prints a cross reference consisting of lines of the form

identifier filename line numbers ...

Function definition is indicated by a plus sign (+) preceding the
line number.

See Also
cref(CP)
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Name

xsw — Exiracts strings from C programs,

Synsax

xstr [—¢] [~] [ file ]

Description

xstr maintains a file strings into which strings in component parts of
a large program are hashed. These strings are replaced with refer-
ences to this common area. This serves to implement shared con-
stant strings, most useful if they are also read-only.

The command
Xstr -—-c name

will extract the strings from the C source in name, replacing string
references by expressions of the form (&xstr[number]) for some
number. An appropriate declaration of xstr is prepended to the
file. The resul#ng C text is placed in the file x.¢, to then be com-
piled. The strings from this file are placed in the strings data base
if they are not there already. Repeated strings and stringe which
are suffices of exisWng stiings do not cause changes to the data
base.

After all components of a large program have been compiled, a file
xs.c declaring the common xstr space can be created by a com-
mand of the form

xstr -¢ namel nameZ name3 ...
This xs.c¢ file should then be compiled and loaded with the rest of
the program. If possible, the array can be made read-only (shared}
saving space and swap overhead.
xsfr can also be used on a single file. A command

XStr name

creates files x.¢ and xs.c as before, without using or affechng any
strings file in the same directory.

It may be useful to run xsir after the C preprocessor if any macro

definitions yield strings or if there is conditional code which con-
tains stringe which may not, in fact, be needed. xs& reads from its
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standard input when the argument = is given. An appropriate
command sequence for running xsir after the C preprocessor is:

cc —E name.c |xstr —c -
cCc —¢ X.C
mv X.0 name.o
xstr does not touch the file sirirgs vunless new items are added, thus
make can avoid remaking xs.0 unless wuly necessary.
Files
strings Data base of strings
x.c Massaged C source

».C C source for definition of array “xstr”

/tmp/xs* Temp file when “xstr name”™ doesn’t touch s#rirngs

See Also
mksic(CP)

Credit

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

Notes
K a string is a saffix of another siing in the data base, but the

shorter string is seen first by xs¢r , both strings will be placed in the
data base when just placing the longer one there will do.
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Name

yacc - Invokes a compiler-compiler.

Syntax

yacc [ —vd ] grammar

Description
yacc converts a context-free grammar into a set of tables for a sim-
ple automaton which executes an LR(1) parsing algorithm. The
grammar may be ambiguous; specified precedence rules are used to
break ambiguities,
The output file, y.tab.e, must be compiled by the C compiler to
produce a program yypgrse. This program must be loaded with the
lexical analyzer program, yvlex, as well as main and yyerror, an
error handling routine. These routines must be supplied by the
user; Zex (CP) is useful for creating lexical analyzers usable by yacc.
If the =v flag is given, the file y.ontput is prepared, which contains
a descripkon of the parsing tables and a report on conflicts gen-
erated by ambigyities in the grammar.
If the -d flag is used, the file y.tab,h is generated with the #defime
statements that associate the yacc-assigned “token codes™ with the

user-declared “‘token names”. This allows source files other than
v.tab.c to access the token codes.

Files
y.output
y.tab.c
y.tab.h Defines for token names
yacc.tmp, yacc.acts  Temporary files

/usr/lib/yaccpar Parser prototype for C programs

See Also
lex(CP)
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Diagnostics
The number of reduce-reduce and shift-reduce conflicts is reported
on the standard output; a more detsiled report is found in the
y.output file. Similarly, if some rules are not reachable from the
start symbol, this is also reported.

Notes

Because filenames are fixed, at most one yacc process can be
active in a given directory at a time.
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Contents

System Service (S)

intro

a641,164a

abort

abs

access

acct

alarm

assert

atof, atoi, atol
bessel, jO,j1,jn,
y0,y1,yn

brket!

bsearch

chdir

chmod

chown

chroot

chsize

clock

close

conyv, toupper,
tolower, toascii
creat

creatsem
ctermid

ctime, localtiine,
gmtime, asctime,
tzset
ctype,isalpha,
isupper, islower,
isdigit, isxdigit,
isalnum, isspace,
ispunet, isprint,
isgraph, iscntrl,
isascii

curses

cuserid

Introduces system services, libraryroutines and error
numbers.

Convertsbetween longinteger and b ase 64 ASCII.
GeneratesanIOT fault,

Returns an integer absolute value.

Determines accessibility of afile.

Enablesor disablesprocessaccounting.

Sets aprocess’ alarm clock.

Helps verifyvalidity of program.

Converts ASCII to numbers.

Performs Besselfunctions.
Allocatesdatain afarsegment
Performsabinarysearch.

Changesthe workingdirectory.
Changesmode of a file.

Changesthe owner and group of a file.
Changes theroot directory.

Changes the size of a file.

Real timeclock.

Closesafile descriptor.

Translates characters.

Creates anew file or rewrites an ¢Xisting one.
Creates aninstance of abinary semaphore.
Generates a filename for aterminal,

Converts date and time to ASCII.

Classifies characters.
Performs screen and cursorfunctions.
Getsthelogin name of the user.



dbm, dbminit,
fetch, store,
delete, firstkey,
nextkey
defopen, defread
dial

directory
drand48
dup,dup2
ecvt,fevt, gevt
end, etext, edata
erf

execl, execy,
execle, execve,
execlp, execyp
execseg

exit
exp,log,pow,
sqrt, logl0

fclose, fllush
fend

ferror, feof,
cleaverr, fileno
floor, fabs, ceil,
finod

fopen, freopen,
fdopen

fork

fread, fwrite
frexp, ldexp, modf

fseek, frell, rewind
ftw

gamma

getc, getchar,
fgetc, getw

getewd

gefenv

getgrent, gesgrgid,
getgmam,
setgrent, endgrent
getlogin

getopt

getpass

Performsdatab ase functions.

Reads defaultentries.

Establish an outgoingterminallineconnection.
Performsdirectory operations.

Generates pseudo-random numbers.
Duplicatesan open file descriptor.
Performsoutputconversions.

Lastlocationsin program.

Errorfunction

Executes afile.
Makes adataregion executable.
Terminates a process.

Performs exponential, logarithm, power, square root
functions,

Closes or flushes a stream.

Controlsopen files.

Determines stream status.

Performs absolute value, floor, ceiling and remainder
functions.

QOpens a stream.

Creates anew process,

Performs buffered binaryinputand output.

Splits floating-point number into a mantissa and an
exponent.

Repositions a stream.

Walks afiletree.

Performs log gamma function.

Getscharacter or word from a stream.
Gets pathname of current workingdirectory.
Getsvalueforenvironmentname.

Getgroup file entry.

Gets login name.

Gets option letter from argament vector.
Reads apassword.



getpid, getpgrp,
getppid

getpw
getpwent,
getpwuid,
getpwnam,
setpwent,
endpwent

gets, fgets
getuid, geteuld,
getgid, getegid

getut
hsearch
hypot, cabs
ioct]

kil

13tol, 1tol3
link

lock

lockf
locking
logname
Isearch
Iseek
maloc, free,
realloc, calloc
matherr
memory
mknod
mktemp
moniter
mount
msgetl
msgget
msgop

nap

nice

nlist

open
opensem
pause

perror, sys._errlist,

Sys_nerr, ermo

Gets process, process group, and parent process IDs.
Gets passwordfora given user ID.

Getspassword file entry.-
Gets a string from a strean,

Gets real user, effectiveuser, real group, and e¥ective
groupIDs. .

Accesses utmp fileentry.

Manageshash searchtables.

Determines Euclidean distance,

Controls character devices.

Sends a signal to a processoragroup of processes.
Converts between 3-byte integers and longintegers.
Linksanew flename to au existing file,

Locks aprocess in primary memory.
Previdesemaphores and record lockingin files,
Locksorunlocks a file region forreading or writing,
Finds login name of user.

Performs linear search and update.
Movesread/write file pointer,

Allocates main memory.

Frror handling funcwion.

Memory operations,

Makes a directory, or a special or ordinary file.
Makes aunique filename,

Prepares execution profile.
Mountsafilesystem.

Message centrol operations.

Message queue.

Message operations.

Suspends execution for a short interval.
Changes priority of a process.
Getsentries from name list.
Opensfileforreadin gor writing.
Opensa semaphore.

Suspendsa processuntil a signal occurs,

Sends system errormessages.



pipe

plock

popen, pelose
printf, fprintf,
sprintf

proctl

profil

ptrace

pute, puschar,
fputc,putw
putenv
putpwent
pnts, fpnts
gsort
rand,srand
ydchk

read

regex, regemp
regexp
sbrk,brk
scanf, fscanf,
sscanf
sdenter, sdleave
sdget

sdgety, sdwaitv
semctl

semget

semop

setbuf
setjmp,longjmp
setpgrp

setwid, setgid
shincd

shmget

shmop

shutdn

stgnal

sigsem

sinh, cosh, tanh
sleep

sputl

ssignal, geignal
stat, fstat

stdio

stdipe

stime

iv

Creates an interprocess pipe.
Lock procéss, text, or data in memory.
Initiates /O to or from a process.

Formatsoutput.

Controls processes or process groups.
Creates an executiontime profile.
Traces aprocess.

Puts a character or word on a stream.
Changes or adds environment variable.
‘Writes a password file entry.

Puts a stngon a stream.

Performs a sort.

Generates arandom number.

Checks to seeifthereisdata toberead.
Readsfrom afile.

Compiles and executesregular expressions.
Regular expression compile and match routines.
Changes datasegment space allocation.

Converts and formatsinput.

Synchronizes access to a shared data segment.
Attachs and detachsashared datasegment.
Synchronizesshared data access.

Semaphore control.

Semaphores, gets set.

Semaphore operations.

Assigns bufferingto a stream,

Performs anonlocal “goto”.

. Sets process group ID.

Sets user and grotip IDs,
Sharedmemorycon#ol.

Shared memory, gew.

Shared memory operations.

Flushes block I/O and halts the CPU.,
Specifies whatto do upon receipt of a signal.
Signals a process waikng on a semaphore.
Performs hyperbolic functions.

Suspends execution for an interval.

Accesses longinteger data,
Implementssoftware signals.

Gets file status.

Performs standard buffered input and output,
Standard interprocess communications package.
Setsthetime.



string, streat,
strneat, stremp,
strmemp, strcepy,
strncpy, sirlen,
strchr, stixchr,
strpbrk, strspn,
strespn, striok,
strdup

striod

strtol

swab

swapadd

sync

system
termcap, tgetent,
tgetnum, tgetflag,
tgetstr, tgoto,
tputs - -
terminfo

time, ftime
times

tmpfile

tmpnam

trig, sin, cos, tan,
asin, acos, atan,
atan2

earch
ttyname, isatty
ftyslot

nadmin

ulimit

umask

nmount

uname

ungete

nalink

ustat

utime

varargs

vprmtf

wait

waitsem,
nbwaitsem

write
xlist, fxlist

Perform string operafions.

Converts siring to doubleprecision numbers.
String to integer.

Swapsbytes.

Addsswaparea.

Updatesthe super-block.

Exccutes a shell command.

Performs terminal functions.
Terminal descripfion database.
Getstime and date.

Gets process and child process times.
Creates atemporaryfile.

Creates anamefora temporaryfile.

Performstrigonometric functions.
Mbanagesbinaryssearch trees.

Findsthename of a terminal.

Findstheslotin the utmpfileof the current user.
Administrative control.

Gets and setsuser Hmits.

Setsand getsfilecreation mask.

Unmounts a file system.

Gets name of current XENIX system.

Pushes character back intoinput stream.
Removesdirectory entry.

Gets file system statistics.

Setsfile access and modification Wmes.
Variable argument list.

Prints formatted ou#pyut of a varargs argumentlist.
Waitsfora childprocess to stop or terminate.

Awaits and checks access to aresource governed by a
semaphore.

Writes to afile.

Gets name list entries from files.
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Name

intro — Iniroduces system services, library routines and error
numbers.

Syntax

#include <ermo.h>

Description

This section describes all system services. System services include
all routines or system calls that are available in the operatng system
kemel, These routines are available to a C program automatically as
part of the standard hibrary libe. Other routines are available in a
variety of libraries. On 8086/88, and 286 systems, versions for
Small, Middle, and Large model programs are provided (that is,
tbree of each library). On 386 systems, Small, Middle, and Large
programs for 286 processes and Small model programs for 386
processes are provided.

To use routines in a program that are not part of the standard
library libe, the appropriate library must be linked. This is done by
specifying =l name to the compiler or linker, where name is the
naine Hsted below. For example =1 m , and =1 senincap are specifi-
cations to the linker to search the named libraries for rouiines to be
linked to the object module. The names of the available libraries
are:

c The standard library containing all system call interfaces,
Standard IO routines, and other general purpose services.

m The standard math library.

terincap

Rousines for accessing the termcap data base describing
terminal characteristics.

curses Screen and cursor manipulaton routnes.

dbm Data base management routines.

x The standard XENLX hbrary.

Most services that are part of the operating system kernel have one
or more error returns. An error condition is indicated by an other-
wise impossible returned value. This is almost always —1; the indi-
vidual descriptions specify the details. An error number is also

made available in the external vamiable errno. errno is not cleared
on successful ¢alls, so it should be tested only after an error has
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been indicated.

All of the possible error numbers are not listed in each system call
description because many errors are possible for most of the calls.
The following is a complete list of the error numbers and their
names as defined in <eerno.h>.

1 EPERM Not owner:
Typically, this error indicates an attempt to modify a file in
some way forbidden except to its owner or super-user, It is also
returned for attempts by ordinary users to do things allowed
only to the super-uset.

2 ENOENT No such file or directory:
This error occurs when a filename is specified and the file
-should exmst but doesn’t, or when one of the directories in a
pathname does not exist,

3 ESRCH No such process:
No process can be found corresponding to that specified by pid
in kill or ptrace.

4 EINTR Interrupted system call:
An asynchronous signal (such as interrupt or quit), which the
user has elected to catch, occurred during a system call. If exe-
cution is resumed after processing the signal, it will appear as if
the interrupted system call returned this etrror condition,

5 EIO I/O error:
Some physical I/O error. This error may in some cases occur
on a call following the one to which it actually applies.

6 ENXIO No such device or address:
/0 on a special file refers to a subdevice which does not exist,
or beyond the limits of the device. It may also occur when, for
example, a tape drive is not on-line or no disk pack is loaded
on a drive.

7 E2BIG Arg list too long:
An argoment list longer than 5, 120 bytes is presented to a
member of the exec family.

8 ENOEXEC Exec format error:
A request is made to execute a file which, although it has the
appropriate permissions, does not start with a valid magic
number (see a.out(F)).

9 EBADF Bad file number:
Either a file descriptor refers to no open file, or a read (respec-
tively write) request is made to a file which is open only for writ-
ing (respectively reading).
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10

1

12

13

14

15

16

17

18

19

ECHILD No child processes:
A wait was executed by a process that had no existing or
unwaited-for child processes.

EAGAIN No more processes:
A fork failed because the system’s process table is full or the
user is not allowed to create any more processes.

ENOMEM Not enough space:

During an exec, or sbrk, a program asks for more space than
the system is able to supply. This is not a temporary condition;
the maximum space size is a system parameter. The error may
also occur if the arrangement of text, data, and stack segments
requires too many segmentation registers, or if there is not
enough swap space during a fork.

EACCES Permission denied:
An attempt was made to access a file in a way forbidden by the
protecion system.,

EFAULT Bad address:
The system encountered a hardware fault in attempting to use
an argument of a system call.

ENOTBLXK Block device required:
A nonblock file was mentioned where a block device was
required, e.g., in mount. :

EBUSY Device busy:

An attempt to mount a device that was already mounted or an
attempt was made to dismount a device on which there is an
active file {open file, current directory, mounted-on file, active
text segment). It will also occur if an attempt is made to enable
accounting when it is already enabled.

EEXIST File exists:
An existing file was mentioned in an inappropriate context, e.g.,
link.

EXDEV Cross-device link:
A link to a file on another device was attempted.

ENODEV No such device:
An attempt was made to apply an inappropriate system call to a
device; e.g., read a write-only device.

ENOTDIR Not a directory:
A nondirectory was specified where a directory is required, for
example, in a path prefix or as an argument to chdir(S).

June 21, 1987 Page 3



INTRO(S) INTRO (S)

21 EISDIR Is a directory:
An attempt to write on a directory.

22 EINVAL Invalid argument:
An invalid argument {e.g., dismounting a nonmouated device;
mentioning an undefined signal in signal or kill; reading or writ-
ing a file for which Iseek- has generated a negative pointer),
Also set by the math functions described in the (S) entries of
this manual.

23 ENFIE File table overflow:
The system’s table of open files is full and temporanly no more
opens can be accepted.

24 eMFILE Too many open files:
No process may have more than 60 file descriptors open at a
time. T :

25 ENOTTY Not acharacter device

26 ETXTBSY Text file busy:
An attempt to execute a pure-procedure program which is
currently open for writing (or reading). Also an attempt to
open for wridng a pure-procedure program that is being exe~
cuted.

27 EFBIG File too large:
The size of a file exceeded the maximum file size (1,082,201,088
bytes) or ULIMAT; see ulinit(S).

28 ENOSPC No spaceleft on device:
During a wrik to an ordinary file, there is no free space left on
the device.

29 ESPIPE Tllegal seek:
An Iseek was issued to a pipe.

30 BEROFS Read-only file system:
An attempt to modify a file or directory was made on a device
mounted read-only.

31 EMLINK Too many links:
An attempt to make more than the maximum number of links
{1000} to a file,

32 EPIPE Broken pipe:
A write on a pipe for which there is no process to read the data.
This condition normally generates a signal; the error is retnrned
if the signal is ignored.

June 21, 1987 Page 4



INTRO(S) INTRO (S)

33

34

3S

36

36

37

39

43

EDOM Math arg out of domain of func:
The argument of a function in the math package is out of the

domain of the function.

ERANGE Math result not representable:

The value of a function in the math package is not representable
within machine precision.

EUCLEAN File system needs cleaning:
An attempt was made to moun#(S) a file system whose super-
block is not flagged clean.

EDEADLOCK Would deadlock:
A process’ attempt to lock a file region would cause a deadlock
between processes vying for control of that region.

EDEADLK Would deadlock:
A process® attempt to lock a file region would cause a deadlock
between processes vying for control of that region.

ENOTNAM Not aname file:
A creassem(S), opensem(S), waitsem(S), or sigsem(S) was issued
using an invalid semaphore identifier.

ENAVAIL Not available:

An opensem(S), waitsem(S) or sigsem(S) was issued to a serha-
phore that has not been initialized by a call to creatsem(S). A
sigsem was issued to a semaphore out of sequence; i.e., before
the process has issued the corresponding waitsem to the sema-
phore. An nbwaitsem was issued to a semaphore guarding a
resource that is currently in use by another process. The sema-
phore on which a process was waiting has been left in an incon-
sistent state when the process conirolling the semaphore exits
without relinquishing control properly; i.e., without issuing a
waksem on the semaphore.

EISNAM A name file:
A name file (semaphore, shared data, etc.} was specified when
not expected.

ENOMSG No message of desired type:
An attempt was made to receive a message of a type that does
not emst on the specified message queue; see msgop(S).

EIDRM Identifier removed:

This error is returned to a process that resumes execution due to
the removal of an identifier from the file system’s name space;
see msgctl(S), samctl(S), and shmcri(S).
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45 ENOLCK No locks available:
The system’s lock table was full, and a file locking or unlocking
operation was attempted which would have created an addi-
tional lock table entry.

Definisions
Process ID

Each active process in ithe system is nniquely identified by a positive
integer called a process ID. The range of this ID is from 0 to
30,000.

Farent Process ID

A new process is created by a currenily active process; see fork(S).
The parent process ID of a process is the process ID of its creator.

Process Group 1D

Each active process is a member of a process group that is
identified by a positive integer called the process group ID. This ID
is the process ID of the group leader. This grouping permits the
signaling of related processes; see kif(S).

Process Group Leader

A process group leader is any process whose process group ID is
the same as its process ID . Any process may become a group
leader by calling sergrp(S). A process inherits the process group ID
of the process that created it, ses fork(S) and axec(S).

TTY Group iD
Fach active process can be a member of a terminal group that is
identified by a positive integer called the TTY group ID. This
grouping is used to terminate a group of related process upon termi-
nation of one of the processes m the group; sec exit(S) and
signal(8).

Real User ID and Real Group ID

Each user allowed on the system is identiied by a positive integer
called a real user ID.
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Each user is also a member of a group. The group is identified by
a positive integer called the real group ID.

An active process has a real user ID and a real group ID that are set
to the real user ID and real group ID, respectively, of the user
responsible for the creation of the process.

Effective User ID and Effective Group ID

An active process has an effective user ID and an effec¥ve group ID
that are used to determine file access permissions (see below). The
effective user ID and effechive group ID are equal to the process’
real user ID and real group ID respecHively, unless the process or
one of its ancestors evolved from a file that had the set-user-ID bit
or set-group ID bit set; see exec (S).

Super- User
A process is recognized as a super-wser process and is granted spe-
cial privileges if its effective user ID is 0,

Special Processes

The processes with a process ID of O and a process ID of 1 are spe-
cial processes and are referred to as proc@ and procl.

procO is the scheduler. procl is the initialization process (inif).
Procl is the ancestor of every other process in the system and is
used to control the process structure.

Filename

Names consisting of up to 14 characters may be used to name an
ordinary f#ile, special file or directory.

These characters may be selected from the set of all character
values excludimg O (null) and the ASCII code for a slash (/).

Note that it is generally unwise to use *, ?, [, or ] as part of
filenames because of the special meaning attached to these charac-
ters by the shell. Likewise, the high order bit of the character
should not be set.

Pathname and Path Prefix

A pathname is a null-terminated character string starting with an
optional slash (/), followed by zero or more directory names
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separated by slashes, optionally followed by a filename. A filename
i a shring of 1 to 14 characters other than the ASCII slash and null,
and a directory name is a string of 1 to 14 characters (other than
the ASCIH siash and null) naming a directory.

If s pathname begins with a slash, the path search begins at the
root directory. Otherwise, the search begins from the current
working directory.

A slash by ikelf names the root directory.

Unless specifically stated otherwise, the null pathname is weated as
if it named a nonexistent file,

Direczory

Directory entries are called links, By conven#on, a directory con-
tains at least two links, . and .., referred to as “dot” and “dot-dot”
respectively. Dot refers to the directory itself and dot-dot refers to
its parent directory.

Root Directory and Current Working Directory

Each process has a concept of a root directory and a current work-
ing directory for the purpose of resolving pathname searches associ-
ated with it. A process’ root directory need not he the root direc-
tory of theroot file system. See chroot (C) and ckroot(8S).

File Access Permiissions

Read, write, and execute/search permissions on a file are granted to
a process if one or more of the following are wue:

The process’ effective user ID is super-user.

The process’ effective user ID matches the user ID of the owner
of the file and the appropriate access bit of the ““owner” porkon
{(0700) of the file mode is set.

The process’ effective user ID does not match the user ID of the
owner of the file, and the process’ group ID matches the group
of the file, and the appropriate access bit of the “‘group” portion
(070) of the file mode is set.

The process’ effective user ID does not match the user ID of the
owner of the file, and the process’ effective group ID does not
match the group ID of the file, and the appropriate access bit of
the “other” portion (07) of the file mode is set.
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Otherwise, the corresponding permissions are denied. See
chmod(C) and chmod(S).

Message Queue Identifier

A message queue identifier (msqid) is a unique positive integer
created by a msgget(S) system call. Each msqid has a message
queue and a data structure associated with it. The data structure is

referred to as msgid_sis and contains the following members:

struct ipc_perm msg perm; /* operation permission struct */

ushort msg_qnum; /* number of msgs on q */

ushort msg _gbytes; /* max number of bytes on q */
ushort msg_Jspid; /* pid of last msgsnd operation */
ushort msg_lrpid; /* pid of last msgrcv operation */
time_t msg_stime; /* last msgend time */

time_t msg reme; /* last msgrcv time */

time.t msg ctime; /* last change time */

/* Times measured in secs since */
/* 00:00:00 GMT, Jan. 1, 1970 */

msg_penn is an ipc_perm swucture that specifies the message
operation permission (gee below). The structure includes the fol-

lowing members:
ushort ¢uid; /* creator user id */
ushort cgid; /* creator group id */
ushort nd; /* user id */
ushort gid; /* group id */
ushort mode; £* r/w permission */

msg_qnum is the number of messages currently on the queue.
msg_gbytes is the maximum number of bytes allowed on the queue.
msg_Jspid is the process ID of the last process that performed a
msgsnd operation. msg_lrpid is the process ID of the last process
that performed a msgrcv operation. msg_stime is the sime of the
last msgsnd operation, msgz _rtime is the time of the last msgrcy
operation, and msg_ctime is the time of the last msgcsE(S) opera-
tion that changed a member in the above structure.

Message Operation Pernissions

In the msgop(S) and msgctd(S) system call descripdons, the permis-
sion required for an operation is given as *{token}”, where
“token” is the type of permission needed. It is interpreted as fol-

lows:

00400 Read by user
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00200 Write by user
00060 Read, write by group
00006 Read, write by others

Read and write permissions on a msqid are grantsd to a process if
one or more of the following are wue:

The effective user ID of the process is super-user.

The effective user ID of the process matches msg_penmn.uid or
msg perm.cuid in the data structure associated with rmisgid, and
the appropriate bit of the “user” portion (0600) of
msg_perm.mode is set,

The effecve user ID of the process does not match
misg_permn.uid or msg_perm.cuid and the effective group ID of
the process matches msg_perm.gid or msg_perm.cgid and the
appropriate bit of the “group” portion {060) of msg_perrn.mode
is set.

The effective user ID of the process does not match
msg_perm.nid or msg_perm.cuid and the effective group ID of
the process does not match msg perm.gid or msg_perm.cgid
and the appropriate bit of the “other” portion (06) of
msg_perm.mode is set.

Otherwise, the corresponding psrmissions are deaied.

Semaphore Identifier

A semaphore iden#ifier (semid) is a unique positive integer created
by a semget(S) system call. Each semid has a set of semaphores
and a data structure associated with it. The data structure is
referred to as sermicd_ds and contains the following members:

struct  ipc_permp sem.perm; /* opera#on permission stract %/

ushort sem_nsems; /* number of sems in set */
time_t sem_otime; /* last operation time */
time_t sem_ctime; /* last change tirme */

/* Times measured in secs since */
/% 00:00:00 GMT, Jan. 1, 197) */

sem_perm is an ipc_perm structure that specifies the semaphore
operation permission (see below). This structure includes the fol-
lowing members:

ushort cuid; /* creator user id */
ushort cgd; /* creator group id */
ushort uid; /* user id */

ushort gid; /* group id */

ushort mode; £* r/a permission */
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The value of sem_nsems is equal to the number of semaphores in
the set. Each semaphore in the set is referenced by a positive
integer referred to as a “sem_num” . Sem_num values run sequen-
tially from O to the value of semm_nsems minus 1. sem_otime is the
time of the last semop(S) operation, and sem_.ctime is the time of
the last semctl(S) operation that changed a member of the above
structure.

A semaphore is a data structure that contains the following
members:

ushort semval; /* semaphore value */

short  sempid; /* pid of last operation */
ushort semncnt;  /* # awaiting semval > cval */
ushort semzcnt; /* # awaiting semval = 0 */

semval is a non-negative integer. sempid is equal to the process ID
of the last process that performed a semaphore operation on this
semaphore. semncnt is a count of the number of processes that
are currently suspended awaiting this semaphore’s semval to
become greater than its current value. semzcnt is a count of the
number of processes that are currently suspended awaiting this
semaphore’s semval to become zero.

Semaphore Operation Permissions

In the semop(S) and semctl(S) system call descriptions, the permis-
sion required for an operation is given as ‘“{token}”, where
“token” is the type of permission needed and is interpreted as fol-
lows:

00400 Read by user
00200 Alter by user
00060 Read, alter by group
00006 Read, alter by others

Read and alter permissions for a semid are granted to a process if
one or more of the following are true:

The effective user ID of the process is super-user.

The effective user ID of the process matches sem_perm.uid or
sem_pern.cuid in the data structure associated with semid, and
the appropriate “user” portion (0600) bit of sem_perin.mode is
set.

The effective user ID of the process does not match
sem_pernmn.uid , or sem_pernn.cuid and the effective group ID of
the process matches sem_perin.gid or sem_perm.cgid and the
appropriate bit of the “group” portion (060) of sem_perm.mode
is set.

June 21, 1987 Page 11



INTRO (S) INTRO (S)

The effecive user ID of the process does not match
sem_perm.nid or sem_perm.cuid and the effective group ID of
the process does not match sem_penn.gid or sem_perm.cgid
and the appropriate bit of the “other” portion (06) of
sem_perim.mode is set,

Otherwise, the corresponding permissions are denied.

Shared Memory Identifier

A shared memory idenwifier (shmid) is a unique positive integer
created by a shmget(S) systemn call. Each shinid has a segment of
memory (referred to as a shared memorysegment) and a data struc-
ture associated with it. The data structure is referred to as
shmid_ds and contains the following members:

_struct  ipe_perm shm_perm; /* operadon permission struct */

int shm_segsz; /* size of segment */

ushort shm_cpid; /* creator pid */

ushort shm, Jpid; /* pid of last operation */

short  shm_nattch; /* number of current attaches */
time_t shm_atime; /* last attach time */

fime_t shm dtime; /* last detach time */

time_t shm_ctime; /* last change time */

/* Times measured in secs since */
/* 00:00:00 GMT, Jan. 1, 1970 */

shm_penn is an ipc_perm structure that specifies the shared
memory operation permission (see below). The structure includes
the following members:

ushort cuid; /* creator user id */
ushort cgid; /* creator group id */
ushort uid; /* user id */

ushort gid; /* group id */

ushort mode; /* r/w permission */

shim_segsz specifies the size of the shared memory segment.
shm_epid is the process ID of the process that created the shared
memory identifier. shm_lpid is the process ID of the last process
that performed a shmop(S) operation. shm_mattch is the number
of processes that currently have this segment attached. shm_atkne
is the time of the last shmgt operation. shm..dtime is the time of
the last shmdt operation, and ston_ctime is the time of the last
shmctl(S) operation that changed one of the above structure
members.
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Shared Memory Operation Permissions

In the shmop(S) and shmctl(S) system call descriptions, the permis-
sion required for an operation is given as “{token}”, where
“token” is the type of permission needed. It is interpreted as fol-
lows:

00400 Read by user
00200 Write by user
00060 Read, write by group
00006 Read, write by others

Read and write permissions on a shmid are granted to a process if
one or more of the following are true:

The effective user ID of the process is super-user.

The effective user ID of the process matches shm_penn.uid or
shm_penn.cuid in the data structure associated with shmid and
the appropriate bit of the ‘“user” portion (0600) of
shm_pernin.mode is set. : : . :

The effective user ID of the process does not match
shm_perm.uid or shm_perm.cuid and the effective group ID of
the process matches shm_perm.gid or shm_perm.cgid and the
appropriate bit of the “group” portion (060) of shm_perm.mode
is set.

The effective user ID of the process does not match
shm_perm.uid or shm_perm.cuid and the effective group ID of
the process does not match shm_permn.gid or shm_penn.cgid
and the appropriate bit of the ‘“other” portion (06) of
shm_perm.mode is set.

Otherwise, the corresponding permissions are denied.

See Also
close(S), ioctl(S), open(S), pipe(S); read(S), write(S)
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Name

a64l, 164a ~ Converts between long integer and base 64 ASCII.

Synfax

long a641 (s)
char *s;

char *164a ()
long L

Description

These rouknes are used to maintain numbers stored in base 6%
ASCII. This is a notation by which long integers can be
represented by up to six characters; each character represents a
“digit” in aradix 64 notation.

The characters used to represent “digits” are . for 0, / for 1, 0
through 9 for 2 through 11, A through Z for 12 through 37, and a
through z for 38 through 63.

a64l takes a pointer to a null-terminated base 64 representation and

returns a corresponding long value, l64a takes a long argument and
returns a pointer to the corresponding base 64 representation.

Notes

The value returned by l64z is a pointer into a static buffer, the con-
tents of which are overwritten by each call.
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Name

abort ~ Generates an IOT fault,

Syntax

int abeart ()

Description
ahort first closes all open files, if possible, then causes an I7O trap
signal (SIGIOT) to be sent to the calling process. This usually
results in termination with a core dump.

abort can return control if the calling process is set to catch or
ignore the SIGIOT signal; see signal(S).

"~ See Also
adb(CP), exit(S), sipnal(S)

Diagneostics

If an aborted process returns control to the shell { sh(C)), the shell
usually displays the message “abort — core dumped”.
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Name

abs — Returns an integer absolute value.

Syntax
int abs ()
int i;
Description

abs returns the absolute value of its integer operand.

See Also
fabs in floor(S)

Notes

If the largest negative integer supported by the hardware is given,
the function returns it unchanged.
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Name

access — Determines accessibility of a file.

Syn#ax

int access {path, amode}
char *path;
int amode;

Description

path points to a pathname naming a file. access checks the named
file for accessibility according to the bit pattern contained in
amode., using the real user IB in place of the effective user ID, and
the real group ID in place of the effective group ID. The bit pat-
tern for amode cén be formed by adding any combination of the
following:

04 Read

02 Write

01 Execute (search)

00 Check existence of file

Access to the file is denied if one or more of the following are wrue:
A component of the path prefix is not a directory. [ENOTDR]

Read, write, or execute (search) permission is requested for a
null pathname. [ENOENT]

The named file does not exist. [ENOENT]

Search permission is denied on a component of the path prefix,

[EACCES)]

Write access is requested for a file on a read-only file system.

[EROFS)

Write access is requested for a pure procedure (shared text) file
that is being executed. [ETXTBSY)

Permission bits of the file mode do not permit the requested
access, [EACCES]

path points outside the process’ allocated address space.
[EFAULT]
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access checks the permissions for the oweer of a file by checking
the “owner’”’ read, write, and execute mode bits. For members of

the file’s group, the “group” mode bits are checked. For all others,
the “other” mode bits are checked,

Retwm Value

If the requested access is permitted, a value of 0 is returned. Qth-

erwise, a value of —~1 is returned and err#o is set to indicate the
€ITOrI.

See Also
chmod(S), stat(S)

Notes

The super-user (root) may access any file, regardless of permission
settings.
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Name

acct — Enables or disables process accounting.

Syntax
#include <sys/types.h>
int acct (path)
char *path;

Description
acct is used to enable or disable the system’s process accounting
routine. If the routine is enabled, an accounting record will be
written on an accounmng file for each process that terminates. A
process can be terminated by a call to exit or by receipt of a signal
which it does not ignore or catch; see exit(S) and signal(S). The
effective user ID of the calling process must be super-user to use

this call.

path points to the pathname of the accounting file. The accounting
file format is given in acct(F).

The accountinig routine is enabled if path is nonzero and no errors
occur during the system call. It is disabled if path is zero and no
errors occur during the system call.

acct will fail if one or more of the following are true:

The effective user ID of the calling process is not super-user.
[EPERM]

An attempt is being made to enable accounting when it is
already enabled. [EBUSY]

A component of the path prefix is not a directory. [ENOTDIR]

One or more components of the accounting file’s pathname do
not exist. [ENOENT)

A component of the path prefix denies search permission.
[EACCES]

The file named by path is not an ordinary file. [EACCES]

mode permission is denied for the named accounting file.
[EACCES]
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The named file is a directory. [EACCES]
The named file resides on a read-only file system. [EROFS]
path points to an illegal address. [EFAULT)
Return Value
Upon successful completion, a value of 0 is reramed. Otherwise, a

value of —1 is returned and errro is set to indicate the error.

See Also

accton(C), acctcom(C), acct(F)
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Name

alarm — Sets a process’ alarm clock.

Syntax
unsigned alann (sec)
unsigned sec;
Description
alarm sets the calling process’ alarm clock to sec seconds. After
sec “real-time” seconds have elasped, the alarm clock sends a

SIGALRM signal to the process; see signal(S).

Although alarm does not wait for the signal after setting the alarm
clock, pause(S) may be used to make the calling process wait,.

Alaim requests are not stacked; successive calls reset the calling
process’ alarm clock.

If sec is O, any previously made alarm request is canceled.
fork(S) sets the alarm clock of a new process to 0. a process
created by exec(S) inherits the time left on the old process’s alarm
clock.

Return Value
alarm returns the amount of time previously remaining in the cal-
ling process’ alarm clock.

See Also

pause(S), signal(S)
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Name

assert — Helps verify validity of program.

Syntax

#include <stdio.h>
#include <assert.h>

void assert (expression)
Int expression;

Description
This macro is useful for putéing diagnostics into programs under
development. When it is executed, if expression is false (zero), it
displays:

Assertion failed: expression, file name, line nnn

on the standard error file and aborts. name is the source filename
and nnn is the source line number of the assers statement.

Notes
To suppress calls to assert, use the -DNDEBUG op#%ion (see
¢pp(CP)), or insert the preprocessor control statement, #define
NDEBUG before the #include <assert.h>> statement when compil-
ing the program.

See Also
abort(S}, cpp(CP)
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Name

atof, atoi, atol — Converts ASCII to numbers.

Syntax

double asof (nptr)
char *nptr;

int atoi (nptr)
char *uptr;

long atol (nptr)
char *npfr;
Description

These functions convert a string pointed to by zptr to floating,
integer, and long infeger numbers respectively. The first unrecog-
nized character ends the string.
atof recognizes a swing of the form:

[+] ~] digits[. digits ][ e] E [ +] - ] digits ]
where the digits are continguous decimal digits. Any number of
tabs and spaces may precede the string. The 4+ and — signs are
optional. Either e or E may be used to mark the beginning of the
exponent.
atoi and atol recoguize strings of the form:

[+] -] digits
where the digits are contiguous decimal digits. Any number of tabs

and spaces may precede the string, The + and — signs are
optional.

See Also
scanf(S)

Notes
There are no provisicns for overflow.

These routines must be linked by using the =Im linker option.
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Name

bessel, j0, j1, in, ¥0, yi, yn ~ Performs Bessel functions.

Syntax
#include <matli.h>

double jO (x)
double x;

double j1 (x)
double x;

double jn (n, x)
double x;

double y0 (%)
double x;

double y1 (x)
double x;

double yn {n, x}
int n;
double x;

Description
jO and jI return Bessel functions of x of the first kind of orders 0
and 1 respeciively. jr returns the Bessel function of x of the first
kind of order n. Tbe value of x must be positive.
y0 and yI return Bessel functions of x of the second kind of orders
0 and 1 respectively. yz returns the Bessel function of x of the
second kind of order n.

See Also
matherr(S)

Diagnostics

Negative arguments cause y0, yI, and yn to return a -HUGE value
and to set errmo to EDOM. In addion, a message indicating
DOMAIN error is displayed on the standard error output. Argu-
ments too large in magnitude cause j&, f1, and yI to return zero
and to set errmo to ERANGE. In addition, a message indicating
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TLOSS error is displayed on the standard error output. These
error-handling procedures can be changed with the matherr(S)
function.

Notes

These routines must be linked by using the =hn linker option.
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Name

brketl ~ Allocates data in a far segment.

Syntax
#include «<sys/brk.h>

char far *brkctl{command, increment, ptr)
int cemmand,;

long increment;

char far *ptr;

Description

The brkctl system call allocates and deallocates memory in addi-
tional data segments in small and middle model programs. In order
for the C compiler to make use of the return values in small and
middle model programs, brkci! must be declared to return a far
pointer. To enable the ‘far’ keyword for small model C programs,
the —Me option to the compiler must be used. Middle model C
programs require the ~Mme option.

command is either BR_ARGSEG, BR_NEWSEG, or BR_IMPSEG.

increment is a signed long increment. If positive, it must be less
than €4K; if negative, its absolute value must be less than the sum
of the total memory in all far segments plus the amount #llocated in
the near segment after process creation.

ptr is used only when coruvnand is BR_ARGSEG,

If increment is positive, brkci returns a far pointer to the base of at
least increment number of bytes of memory (see box on next page).

If the command is BR_IMPSEG, and a negative increment causes
one or more segments to be freed, the “segment in question’ {see
the Return Values section) is the last remaining segment that was
not freed. BR_IMPSEG implies the use of the last data segment.
Unless the process is small or middle model and currently has only
one data segment, a positive increment that would overflow the last
data segment causes a new segment to be allocated.

If the cemmand is BR_ARGSEG, the increment may not be more
negative than the size of the segment. The third argument (pzr), is
assumed to be a far pointer in all models; the offset portion is
never used.
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If the command is BR_NEWSEG, the increment may not be nega-
tive at 2ll. Any memory allocated is guaranteed to be at the base of
a new segment.

Return Vaiue

brkctl() almost always returns a far pointer to the base of the
affected region, (char far *)-1 on error,

When the increment is greater than 0, the return value is a pointer
to the base of the newly allocated memory.

When the increment is less than or equal to 0. the return value is a
pointer to the first illegal byte in the segment in question (usually
the base of the deallocated memory). If that segment is full (exactly
64K bytes), the return value will be a pointer to the base of the next
segment (which may or may not exist).

Command Increment P Action

BR_ARGSEG ¢ <valid far ptr>  report on segment

BRARGSEG other <valid far ptr>  increment specified
segment

BR NEWSEG ¢ - allocate new segment,
size = 0

BR_NEWSEG other - allocate new segment,
size = increment

BR_IMIPSEG 0 - Teport on last segment;
may f%&ee wup empty
segment(s).

BR_UIMPSEG other - increment last segment;

on large model (or
small and  middle
model with mautiple
dara segments) may
allocate new segment.

See Also ?
cc(CP), 1d(CP), machine(M), malloc(S), sbrk(S)

Notes

The brkc#! system call should be used only for dynamically allocat-
ing additional segments in small and middle model programs. All
other uses should be avoided in favor of sbrk(S), maioc(S), and
other standard UNIX system services. The functionality of brker!
may change in future releases.
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brkctl is currently available only on protected mode XENIX.

In all models, the ‘near’ data segment must be the first data seg-
ment.

brkcil calls with BR_IMPSEG and a negative increment that would
affect a shared data segment are refused.
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Name

bsearch ~ Performs a binary search.

Syntax
#inclade <search.h>

char *bsearch (key, base, nel, width, compar)
char *key;

char *base;

unsigned nel, width;

int (*compar)(;

Descrip#ion

bsearch is a binary search rousine generalized from Knuth {6.2.1)
Algorithm B. It returns a pointer into a table indicating the loca-

serted in increasing order according to a provided comparison func-

tion, compar. key is a pointer to the datum to be located in the

table. baseis a pointer to the elements at the base of the table. nef

is the number of elements in the table. widrh is the size of an ele-

S ment in bytes. compar is the name of the comparison routine. Itis

. called with two arguments which are pointers to the elements being

compared. The routine must return an integer less than, equal to,

or greater than zero, depending on whether the first argument is to
be considered less than, equal to, or greater than the second.

Example

The example below searches a table containing pointers to nodes.
The nodes consist of a string and its length. The table is ordered
alphabe#ically on the string in the node pointed to by each entry.

The following code fragment reads in swings and either finds the
corresponding node and prints out the string and its length, or
prints an error message, (as shown on the next page).
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#include <stdio.h>
#include <search.h>

#define TABSIZE 1000

struct node { /* these are stored in the table */
char *string;
int length;

stract node table[TABSIZE); /* table to be searched */

struct node *node,_pir, node;
int node.compare( ); /* routine to compare 2 nodes */
char str_space{20]; /* space to read string into */

node.s¥ing = str_space;
while (scanf(*%s”, node.string) =ROF) {
node_ptr = (struct node *)bsearch((char *)(&node),
(char *)table, TABSMEE,
sizeof(struct node), node_compare);
if (node.ptr =NULL} {
(void)printf(*‘string = %20s, length = %d\n”,
node_ptr->string, node_ptr->length);

} else {
(void)printf(“not found: %s\n”, node.string);
¥
¥
/t
This routine compares two nodes based on an
alphabetical ordering of the string fieid.
*/
int

node..compare(nodel,node?2)
struct node *nodel, *node2;

return stremp(nodel->string, node2->string);

See Also
hsearch(S), 1search(S), gsort(S), tsearch(S)
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Diagnostics

Jf the key cannot be found in the table, a NULL {0} pointer is
returned.

Notes

The pointers to the key and the element at the base of the table
should be of type pointer-ta-element and cast to type pointer-to-
character. The comparison function need not compare every byte,
so arbitrary data may be contained in the elements in addition to
the values being compared. Although declared as type pointer-to-
character, the value returned should be cast into pointer-to-
element.
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Name

chdir — Changes the working directory.

Syntax

int chdir (path)
char *path;

Description
path points to the pathname of a directory. chdir causes the
named directory to become the current working directory, the start-

ing point for path searches for pathnames not beginning with /.

chdir will fail and the current working directory will be unchanged
if one or more of the following are true:

A component of the pathname is not a directory. [ENOTDIR]
The named directory does not exist. [ENOENT)]

Search permission is denied for any component of the path-
name. [EACCES]

path points outside the process’ allocated address space.
[BFAULT]
Return Value

Upon successful completion, a value of 0 is returned. Otherwise, a
value of -1 is returned and errno is set to indicate the error.

See Also

chroot(S)
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Name

chmod — Changes mode of a file.

Syntax

int chmod (path, mode)
char *path;
int mode;

Description

path points to a pathname naming a file. chmod sets the access
permission portion of the named file’s mode. It sets the access per-
mission por#on according to the bit pattern contained in mede.

Access permission bits for znode can be formed by adding any com-
~ bina#on of the following:

04000 Set user ID on execution

02000 Set group ID on execution
01000 Save text image after execution
00400 Read by owner

00200 Write by owner

00100 Execute (or search if a directory) by owner
00848 Read by group

00020 Write by group

00010 Execute (or search) by group
00004 Read by others

00002 Write by others

00001 Execute {or search) by others

To change the mode of a file, the effective user ID of the process
must match the owner of the file or must be super-user,

X the effective user ID of the process is not super-user, mode bit
01000 {save text image on execution) is cleared.

If the effective user ID of the process is not super-user or the effec-
tive group ID of the process does not match the group ID of the
file, mode bit 02000 (set group ID on execution) is cleared.

If an executable file is prepared for sharing, when its last user ter-
minates, mode bit 01000 prevents the system from abandoning the
swap-space image of the program-text portion of the file. Thus,
when the next user executes the file, the text necd not be read from
the file system but can simply be swapped in, saving time. Many
systems have relatively small amounts of swap space, and the
same-text bit should be used sparingly, if at all.
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chmod will fzil and the file mode will be unchanged if one or more
of the following are wue:

A component of the path prefix is not a directory. [ENOTDIR]
The named file does not exist. [ENOENT]

Search permission is denied on a component of the path prefix.
[EACCES]

The effective user ID dees not match the owner of the file and
the effective user ID is not super-user. [EPERM]

The named file resides on a read-only file system. [EROFS]

path points outside the process’ allocated address space.
[EFAULT]

Return Value
Upon successful completion, a value of 0 is returned. Otherwise, a

value of —1 is returned and errno is set to indicate the error.

See Also
chown(S), mknod(S)
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Name

chown — Changes the owner and group of a file.

Syntax
int chown (path, owner, group)
char *path;
int owner, group;
Description
path points to a pathname naming a file. The owner ID and group
ID of the named file are set to the numeric values contained in

owner and group respectively.

Only processes with an effective user ID equal to the file owner or
super-user may change the ownership of a file.

If chown is invoked by other than the super-user, the set-user-ID
and set-group-ID bits of the file mode, 04000 and 02000 respec-
tively, will be cleared.

chown will fail and the owner and group of the named file will
remain unchanged if one or more of the following are true:

A component of the path prefix is not a directory. [ENOTDIR]
The named file does not esist. [ENOENT]

Search permission is denied on a component of the path prefix.
[EACCES]

The effective user ID does not match the owner of the file, and
the effective user ID is not super-user. [EPERM]

The named file resides on a read-only file system. [EROFS]

path points outside the process’ allocated address space.
[EFAULT]
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Retnm Value

Upon successful completion, a value of 0 is returned, Otherwise, a
value of —1 is returned and errno is set to indicate the ezror.

See Also
chmod(S)
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Name

chroot — Changes the root directory.

Syntax

int chroot (path)
char *path;

Description
path points to a pathname naming a directory. chroot causes the
named directory to become the root directory, the starting point for
path searches for pathnames beginning with /. The user’s working
directory is unaffected by the chroot system call.

To change the root directory, the effective user ID of the process
must be super-user.

The “..”” entry in the root directory is intérpréted to mean the root
directory itself. Thus, “..” cannot be used to access files outside
the root directory.

chroot will fail and the root directory will remain unchanged if one
or more of the following are true:

Any component of the pathname is not a directory. [ENOTDIR]
The named directory does not exist. [ENOENT]
The effective user ID is not super-user. [EPERM)]

path poins outside the process’ allocated address space.
[EFAULT]

Return Value

Upon successful completion, a value of O is returned. Otherwise, a
value of -1 is returned and errno is set to indicate the error.

See Also
chdir(S), chroot(C)
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Name

chsize — Changes the size of a file.

Syntax

int chsize (fildes, size)
int fildes;
long size;

Des cription

fildes is a file descriptor obtained from a creat, epen, dup, fcatl, or
pipe system call. chsize changes the size of the file associated with
the file descriptor fildes to be exactly siz¢ bytes in length. The rou-
#ne either truncates the file, or pads it with an appropriate number
of bytes. If size is less than the initial size of the file, then all allo-
cated disk blocks between size and the initial file size are freed.

The maximum file size as set by wlimit (S) is enforced when chsize
is called, rather than on subsequent writes. Thus chsize fails, and
the file size remains unchanged if the new changed file size would
exceed the ulimir.

Return Value
Upon successful completion, a value of O is returned. Otherwise,
the value —~1 is returned and errne is set to indicate the error.

See Also
creat(S), dup(S), 1seek(S), open(S), pipe(S), nlimit{S)

Notes

In general if chsize is used to expand the size of a file, when data is
written to the end of the file, intervening blocks are filled with
zeros. In a few rare cases, reducing the file size may not remove the
data beyond the new end-of-file. This routine must be linked with
the linker op#on -Ix.
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Name

clock — Reports CPU time used.

Syntax

long clock ()

Description
clock returns the amount of CPU time (in microseconds) used
since the first call to clock. The reported time equals the sum of
user and system times of the calling process and any terminated
child processes for which wair or system(S) were executed.

The resolution of the clock is machine dependent. Refer to the
manual page machine (HW) for the clock resolution on your system.
See Also

machine(HW), system(S), times(S), wait(S)

Notes

The microsecond value returned by clock is compatible with sys-
tems that have CPU clocks with much higher resolution. Because
of this, the value returned will wrap around after accumulating only
2147 seconds of CPU time (about 36 minutes).
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Name

close — Closes a file descriptor.

Syntax
int close (fildes)
int fildes;

Description
fildes is a file descriptor obtained from a creat, open, dup, fenti, or
pipe system call. close closes the file descriptor indicated Wy fildes.
All outstanding record locks on the file indicated by fildes that are

owned by the calling process are removed.

close will fail if fildes is not a valid open file descriptor. [EBADF]

Rewmnm Value

Upon successful completion, a value of O is returned. Otherwise, a
,_ value of —1 is returned and errno is set to indicate the error.

See Also
creat(S), dup(S), exec(S), fentl(S), open(S), pipe(S)
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Name

conv, toupper, tolower, toascii — Translates characters.

: Syntax

#include <ctype.h>

int toupper (c)
int c3

i int tolower {(c)
int c;

int _toupper {c)
int ¢

int __tolower (c)
int c;

int toascii {c)
int ¢;

Description

- toupper and tolower convert the argument ¢ to a letter of oppuosite
case. Arguments may be the integers —1 through 255 (the same
values returned by getc(S)). If the argument of foupper represents
a lowercase letter, the result is the corresponding uppercase letter.
If the argument of folower represents an uppercase letter, the result
is tbe corresponding lowercase letter. All other arguments are
returned unchanged.

-toupper and .?olower are macros that accomplish the same thing
as toupper and tolower but have restricted argument values and are
faster. _foupper requires a lowercase letter as its argument; its
result is the corresponding uppercase letter. _folower requires an
uppercase letter as its argument; its result is the corresponding
lowercase letter. All other arguments cause unpredictable resulis.

toascii converts integer values to ASCII characters. The function
: - dears all bits of the integer that are not part of a standard ASCIH
character; it is intended for compatibility with other systems.

{ : See Also

ctype(S)
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Notes

Because _foupper and _tolower are implemented as macros, they
should not be used where unwanted side effects may occur.
Removing the _foupper and _folower macros with the #undef direc~
tive causes the corresponding library functions to be linked instead.
This allows any arguments to be used without worcy about side
effects.
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Name

creat — Creates a new file or rewrites an existing one.

Syntax

int creat (path, mode)
char *path;
int mode;

Description

creat creates a new ordinary file or prepares to rewrite an existing
file named by the pathname pointed to by path.

If the file exists, the length is #runcated to O and the mode and

owner are unchanged. Otherwise, the file’s owner ID is set to the

process’ effective user ID, the file’s group ID is set to the process’

effeciive group ID, and the access permission bits (i.e., the low- -
order 12 bits of the file mode) are set to the value of mode. mode

may have the same values as described for chmod(S). creat will

then modify the access permission bits as follows:

All bits set in the process’ file mode creation mask are cleared.
See umask(S).

The “save text image after execution bit” is cleared. See
chmod(8S).

Upon successful completion, a non-negative integer, namely the file
descriptor, is returned and the file is open for writing, even if the
mode does not permit writing. The file pointer is set to the begin-
ning of the file. The file descriptor is set to remain open across
exec system calls. See fcntl(S). No process may have more than 60
files open simultaneously. A new file may be created with a mode
that forbids writing.
creat will fail if one or more of the following are true:
A component of the path prefix is not a directory. [ENOTDIR]
A component of the path prefix does not exist. [ENOENT]

Search permission is denied on a component of the path prefix.
[EACCES]

The pathname is null. [ENOENT]
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The #le does not exist and the directory in which the file is to
be created does not permit writing. [EACCES]

The named fite resides or would reside on a read-only file sys-
tem. [EROFS]

The file is a pure procedure (shared text) file that is being exe-
cuted. [ETXTBSY]

The file exists and write permission is denied. [EACCES}
The named file is an existing directory. {WSDRR]
Sixty file descriptors are currently open. {EMFILE]

path points outside the process’ allocated address space.
[ENOSPC]

The directory to contain the file cannot be extended. [EFAULT]

The system file table is full. [ENFILE]

Return Value

Upon successful completion, a nonnegative integer, namely the file
descriptor, is raturned. Otherwise, a value of —~1 is returned and
errno is set to indicate the error.

See Also

close(8), dup(S), Iseek(S), open(S), read(S), umask(S), write(S)

Notes

open (S) is preferred to crest.
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Name

creatsem ~ Creates an instance of a binary semaphore.

Syntax

int = creatsem(sem_name,mode)
char *sem_xname;
int mode;

Description

creatsem defines a binary semaphore named by sem_name to be
used by waitsemn(S) and sigserm(S) to manage mutuvally exclusive
access to a resource, shared vamable, or critical section of a pro-
gram. creatsem returns a unique semaphore number, sem_num,
which may then be vsed as the parameter in waitsem and sigsem
calls. Semaphores are special files of O length. The filename space
is used to provide unique identifiers for semaphores. ode sets the
accessibility of the semaphore using the same format as file access
bits. Access to a semaphore is granted only on the basis of the read
access bit; the write and execute bits are ignored.

A semaphore can be operated on only by a synchronizing primitive,
such as waitsem or sigsern, by creatsem which initializes it to some
value, or by opensern which opens the semaphore for use by a pro-
cess. Synchronizing primitives are guaranteed to be executed
without interruption once started. These primitives are used by
associating a semaphore with each resource (including cri%ical code
sections) to be protected.

The process controlling the semaphore should issue:
sem_num = creatsem("semaphore", mode};

to create, initialize, and open the semaphore for that process. All
other processes using the semaphore should issue:

sem_num = opensem('semaphore*;

to access the semaphore’s identification value. Note that a process
cannot open and use a semaphore that has not been initialized by a
call to crearsem, nor should a process open a semaphore more than
once in one period of execution. Both the creating and opening
processes use waitsermn and sigsern to use the semaphore sem_num.
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Compatibility
creatsem can only be used to define MENIX version 3.0 semaphores,
not XENIX System V semaphores,

See Also
opensem(S), waitsem(S), sigsem(S)

Diagnostics

creakem retwrns the value -1 if an error occurs. If the semaphore
named by sem_riame is already open for use by other processes.
- errne is set to BEXIST. If the file specified exists but is not a sema-
- phore type, errno is set to ENOTNAM, If the semaphore has not
been iniwalized by a call to creatsem, errno is set to ENAVAIL.

Notes

After a creatsem you must do a waiem to gain control of a given
resource.

This feature is a XENIX specific enhancement and may not be

present in all UNIX implementations. This function must be linked
with the linker option -Ix.
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Name

ctermid —~ Generates a filename for a terminal.

Synmax
#include <stdio.h>

char *ctermid(s)
char *s;

Description

ctermid returns a pointer to a swing that, when used as a filename,
refers to the controlling terminal of the calling process.

If (int)s is zero, the string is stored in an internal static area, the
contents of which are overwritten at the next call to ctermid, and
the address of which is retummed. ¥ (int)s is nonzero, then s is
assumed to point to a character array of at least L_ctermid ele-
ments; the string is placed in this array and the value of s is
returned. The manifest constant L_ctermid is defined in
<stdio.h>.

Notes
The difference between ctermid and ttynarne(S) is that ryname
must be given a file descriptor and it returns the actual name of the
terminal associated with that file descriptor, while crermid returns a
magic string (/dev/tty) that will refer to the terminal if used as a

filename. Thus ttyname is useless unless the process already has at
least one file open to a terminal,

See Also

ttyname(S)
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Name

ctime, localtime, gmtime, asctime, tzset — Converts date and time
to ASCIIL.

Synsax

char *cime (clock)
long *clock;

#include <time.h>
#include <sys/types.h>

struct am *localdme (clock)
long *clock;

struct tm *gmtime (clock)
long *clock;

char *asctime (Wm)
struct tm *tm;

void tzset {)

extern long ¥mezone;
extern Jong altzone;
extern Int dayllght;
extern char *tzname[2];

Descripon

ctime converts a time pointed to by clock (such as returned by
time(S)) into ASCII and returas a pointer to a 26-character string in
the following form:

Sun Sep 16 01:03:52 1973\ n10

If necessary, fields in this swing are padded with spaces to keep the
string a constant length.

focaltime and gmtime return pointers to structures containing the
time as a variety of individual quantities. These quantises give the
time on a 24-hour clock, day of month (1-31), month of year (0-
11), day of week (Sunday = 0), year (since 1900), day of year (0-
365), seconds from GMT (East < 0), a flag that is nonzero if sum-
mer time (daylight saving time) is in effect, and the name of the
timezone, localtime corrects for the time zone and possible sum-
mer time. gmtime converts directly to Greenwich time (GMT),
which is the time the XENIX system uses,
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asctime converts the times returned by localtime and gmtime to a
26-character ASCII stwring and returns a pointer to this string.

The structure declaration for &7 is defined in /usr/include/time.h.

The external long variable timezone contains the difference, in
seconds, between GMT and local standard Wme (e.g., in Eastern
Standard Time (EBST), #mezone is 5*60*60); similarly, the external
long variable altzone contains the difference, in seconds, between
GMT and local summer time (e.g., in Eastern Daylight Time (EDT),
altzone is 4*60*60); the external integer variable daylight is nonzero
if and only if summer time conversion should be applied.

If an environment variable named TZ is present, ascfime uses the
contents of the variable to override the default #me zone as deter-
mined by ftine() (see time(S)). The value of TZ is described in
detail on the rz{M) manual page. The effects of setting TZ are thus
to change the values of the external variables timezone, altzone,
and daylight. In addition, the Wme zone names contained in the
external variable

char *tzname[2] = {"EST", "EDT"};

are set from the environment variable. The rule for when to
change between standard time and summer time can be specified in
the TZ string. If a rule is not specified, the standard U.S.A. Day-
light Savings Time conversion is applied. The program knows
about the peculiarities of this conversion in 1974 and 1975 and the
change in 1987. The function tzset sets the external variables from
TZ ; it is called by asct  and may also be called explicitly by the
user.

See Also
environ(M}, getenv(S), time(S), tz{M)

Notes

The return values point to static data, whose content is overwritten
by each call.

Cbanges to TZ are immediately effective, (i.e. if a process changes

the 7Z variable, the next call to a ctime(S) routine returns a value
based on the new value of the variable).
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Name
ctype, isalpha, isupper, islower, isdigit, isxdigit, isalnum, isspace,
ispunct, isprint, isgraph, iscntrl, isascii, tolower, toupper, toascii —
Classifies or converts characters.

Syntax
#include <ctype.h>

int isalpha (c)
int c;

Description

These macros classify ASCII-coded integer values by table lookup.
Each returns nonzero for true, zero for false. isascii is defined on
all integer values; the rest are defined only where isascii is true and
on the single non-ASCII value EOF (see stdio (S)).

isalpha c is a letter

isupper c is an uppercase letter

islower c is a lowercase letter

isdigit c is a digit [0-9]

isxdigit c is a hexidecimal digit [0-9], [A-F] or [a-f]
isalnum c is an alphanumeric

isspace c is a space, tab, carriage return, newline, vertical

tab, or form feed

ispunct ¢ is a punctuation character (neither control nor
alphanumeric)
isprint c is a printing character, octal 40 (space) through

octal 176 (tilde)

isgraph c is a printing character, like isprint except false
for space
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iscntrl c is a delete character (octal 177) or ordinary con-
wol character (less than octal 40).

isascii c is an ASCII character, code less than 0200

If the argament to any of these macros is not in the domain of the
function, the result is undefined.

The following macros convert t¢ ASCII-coded integer values.
tolower and toupper ere implemented as macros, but can be
undefined to get non-macro versions from libe. Non-alphabetic
values passed to zoupper and rolower will be retumed vnchanged.

tolower
If c is an uppercase letter, it is returned as a lowercase letter

toupper
If ¢ is a lowercase letter, it is returned as an uppercase letter

toascii
¢ is truncated to the lowest 7 bits

See Also
ascii(M)
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Name

curses ~ Performs screen and cursor functions.

Synmax

#include <curses.h>
WINDOW *curser, *stdscr;

cc —DM_TERMCAP filename —Itcap —Itermnlib

Description

These routines give the user a method of updakng screens with rea-
sonable optimization. They keep an image of the current screen,
curscr. The user modifies this image by modifying the standard
screen, stdscr, or by setfng up a new screen. The refresh and
wrefresh routines make the current screen look like the modified
one. In order to initialize the routines, the routine initscr must be
called before any of the other routines that deal with windows and
screens are used.

The routines are linked with the linker options —Itcap and —Itermn-~
lib. Programs using these routines musi be compiled with
M_TERMCAP defined.

Funcsions

int addch(ch)
char chg;
Adds a character to stdser

int adds tr(str)
char *str;
Adds a string to stdser

int box(win,vert,hor)
WINDOW *win;
char vert, hor;
Draws a box around a window

int cninode(
Sets cbreak mode

int elear{}
Clears stdscr
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int clearok{win,state)
WINDOW *win;
bool state;
Sets clear flag for win

int clrtobot(
Clears to bottom on stdscr

int cirtoeol()
Clears to end of line on stdscr

int delch(Q
Deletes character from stdscr

int deletelnQ
Deletes line from stdser

int delwin (win)
WINDOW *win;
Delete win

int echo(
Sets echo mode

int endwin(
Terminates screen processing

int erase(

Erase stdser
int getch(Q

Gets a char through stdser
int gets tr(str)
char *str;

Gets a string through sidscr
it gettmode()

Gets tty modes
int getyx(win,y,x)
WINDOW *win;
nty,x;

Gets current (¥,x) posison of win
int inch(

Gets char at current (y,x) co-ordinates

WINDOW *initscr(
Inivalizes scraens
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int insch(c)
char c;
Inserts character in stdscr

- int insertln(
w Inserts blank line in stdscr

int leaveok(win,state)
WINDOW *win;
bool state;
Sets leave flag for win

int longname (tennbuf,name)
char *tennbuf, *name;
Gets long name from termbuf

int move (y,x)
int y,x;
Moves to (y,x) on stdscr

int mvaddch(y,x,ch)
int y,x;
char ch;
Moves to (y,x) and adds character
- ch

“ int mvaddstr(y,x,str)
int y,x;
char *str;
Moves to (y,x) and adds swing
str

int mvcur(lasty,lastx,newy,newx)

int lasty, lastx, newy, newx;
Moves cursor the from (lasty,lastx)
to (newy,newx)

int mvdelch(y,x)

int y,x;
Moves to (y,x) and deletes
character from stdscr

int mvgetch(y,x)

int y,x;
Moves to (y,x) and gets a char
through stdser

)

int mvgetstr(y,x,str)
int y,x;
char *str;

Moves to (y,x) and gets a string
through stdser
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int mvinch{y,x)

int y.x;
Moves to (y.x) and gets char at
current co-ordinates

int mvins ch(y,x,c)

int y,x;

char c;
Moves to (y,x) and inserts
character in stdscr

int mvwaddch(win, y,x,ch)

WINDOW *win;

int y,x;

char ch;
Moves to (y,x) in win and
adds character ch

int mvwaddsix({win,¥,x,str)
WINDOW *win;
int y,x;
char *str;
Moves to (y,x) in win
and adds string st

int mvwdelch(win,y,x)

WINDOW *win;

int y,x;
Moves to (y,x) in win
and deletes the character

int mvwgetch(win,y,x)

WINDOW *win;

mt y,x;
Moves to (y,x) in wir and
gets a character

int mvwgetstx(y,x,str)

WINDOW *win;

int y,x;

char *six;
Moves to (y,x) in win
and gets a sking

int mvwin(win,y.x}
WINDOW *win;
int y,x;
Moves upper corner of wi to (¥,x)
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int mvwinch(win,y,x)
WINDOW *win;
int y,x;
Moves to (y,x) in win and
gets character at current co-ordinates

int mvwinsch(win,y,x,c)

WINDOW *win;

int y,x;

char ¢;
Moves to (y.x) in win and
inserts character

WINDOW *newwin(lines,cols,begin_y,begin_x)
int lines, cols, bigin_y, begin_x;
Creates a new window

int nl0
Sets newline mapping

int nocrinode(
Unsets cbreak mode

int noecho(
Unsets echo mode

int nonl(Q
Unsets newline mapping

int noraw()
Unsets raw mode

int overlay(winl,win2)
WINDOW *winl, *win2;
Overlays winl on win2

int overwrite (winl,win2)
WINDOW *winl, *win2;
Overwrites winl on top of win2

int printw(fmt,argl,arg2,...)
char *fmt;
Prints args on stdser

int raw(
Sets raw mode

int refresh()
Makes current screen look like stdser
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intresttyQ
Resets ity flags to stored value

int savetty(Q
Stored current tty flags

int scanw(frat,argl,arg2,...)
char *fint;
Scans for args through ssdscr

int scroll(win)
WINDOW *win;
Scrolls win one line

int scrollok(win,state)
WINDOW *win;
bool state;

Sets scroll flag

int setterm(name)
char *name;
Sets term variables for name

int standend(
Clears standout mode of stdscr

int siandout(
Sets standout mode for characters in subsequent
output to stdscr

WINDOW #*subwin(win,lines,cols,begin._y,begin_x)
WINDOW *win;
int knes, cols, begin_y, begin_x;

Creates a subwindow in win

int touchwin(win)

WINDOW *win;
Prepares win for complete update on
next refresh.,

int unciri(ch)
char ch;
Printable version of ch

int waddch(win,ch)
WINDOW *win;
char ch;
Adds char to win

int waddstr(win,si)

WINDOW *win;
char *str;
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Adds string to win

im¢ welear(win)
WINDOW *win;
Clear win

int wclrtobot(win)
WINDOW *win;
Clears to bottom of win

int wclrtoeol(win)
WINDOW *win;
Clears to end of line on win

int wdelch(win)
WINDOW *win;
Deletes current character from win

int wdeletein(win)
WINDOW *win; .
Deletes line from win

int werase (win)
WINDOW *win;
Erase win

fnt wgetch(win)
WINDOW *win;
Gets a char through win

int wgetstr(win,str)
WINDOW *win;
char *str;
Gets a string through win

int winch(win)
WINDOW *win;

Gets char at current (y,x) in win

int winsch(win,c)
WINDOW *win;
charc;
Inserts character c in win

int winsertln(win)
WINDOW *win;
Inserts a blank line in win

int winove(win,y,x)
WINDOW *win;
int y,x;
Sets current (y,x) co-ordinates on
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int wprintw(win,fmt,argl,arg2,...)
WINDOW *#*win;
char *fmt;

Print args on win

int wrefresh(win)
WINDOW *win;
Makes screen look like win

int wscanw(win,fmt,argl,arg2,...)
WINDOW *win;
char *fmt;

Scans for args through win

int wstandend(win}
WINDOW *win;
Clears standout mode for wirn
int wstandout(win}
WINDOW *win;
Sets standout mode for characters on
subsequent output to wir
See Also
termcap(M), stty(C), setenv(S), terminfo(S)
XENIX C Library Guide
Credit

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

June 21, 1987 Page 8



CUSERID (S) CUSERID (S)

Name

cuserid — Gets the login name of the user.

Syntax

#include <stdio.h>
char *cuserid (s)
char *s;

Description
cuserid returns a pointer to string which represents the login name
of the owner of the current process. If (int)s is zero, this represen-
tation is generated in an internal static area, the address of which is
returned. If (int)s is nonzero, s is assumed to point to an array of

at least L_cnserid characters; the representation is left in this array.
The manifest constant L._eiiserid is defined in <stdio.h>.

Diagnostics
If the login name cannot be found, cuserid returns NULL; if s is
nonzero in this case, \O will be placed at *s.

See Alse
getlogin(S), getpwent in getpwent(S)

Notes
cuserid uses getpwnam (see gefpwent(S)); thus the results of a user’s

call to the latter will be obliterated by a subsequent call to the
former.
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Name

dbminit, fetch, store, delete, firstkey, nexikey — Performs database
funckons.

Synsax
typedef struct { char *dpir; int dsize; } datum;

int dbminit(file)
char #*file;

datom fetch(:ey)
datum key;

int store(key, content)
datum key, content;

int delete (key)
datom key;

datum firstkey();

datom nextkey(key);
datom key;

Wescription

These functions maintain key/content pairs in a database. The
functions will handle very large (a billion blocks) databases and will
access a keyed item in one or two file system accesses. The func-
tions are obtained with the loader option =ldbm.

keys and consents are described by the darum typedef. A datum
specifies a swing of dsize bytes pointed to by dptr. Arbitrary binary
data, as well as normal ASCII strings, are allowed. The database is
stored in two files. One file is a directory containing a bit map and
has .dir as its suffix. The second file contains all data and has .pag
as its suffix.

Before a database can be accessed, it must be opened by dbminit.
At the time of this call, the files ffe.dir and file.pag must exist.
(An empty database is created by creating zero-length .dir and .pag
files.)

Once open, the data stored under a key is accessed by feich and
data is placed under a key by store. A key (and its associated con-
tents) is deleted by delete. A lmear pass through all keys in a data-
base may be made, m an (apparenﬂygrandom order, by use of firsi-
key and nextkey. firstkey will return the first key in the database.
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With any key nextkey will return the next key in the database. This
code will traverse the database:

for(key=firstkey@; key.dpa!=NULL; key=nextkey(key))

Diagnostics

All functions that return an int indicate errors with negative values.
A zero return indicates ok. Routines that return a dafum indicate
errors with a null (0) dptr.

Notes

The .pag file will contain holes so that its apparent size is about

four times its actual content. Older XENIX systems may create real

file blocks for these holes when touched. These files cannot be

§o1laied by normal means {cp, cat, &, tar, ar} without filling in the
oles..

dprr pointers retwrned by these subroutines point into static storage
that is changed by subseguent calls.

The sum of the sizes of a key/content pair must not exceed the
internal block size (currently 512 bytes). Moreover all key/content
pairs that hash together must fit on a single block. store will return
an error in the event that a disk block fills with inseparable data.

delere does not physically reclaim file space, although it does make
it available for reuse.

The order of keys presented by firstkey and sextkey depends on a
hashing function.

These routines are not reentrant, so they should not be used on
more than one database at a time.

Credit

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

defopen, defread — Reads default entries.

Syntax

int defopen(filename)
char *filename;

char *defread(pattern)
char *pattern;

Description

defopen and defread are a pair of routines designed to allow easy
access to default definition files. XENIX is normally distributed in
binary form; the use of default files allows OEMs or site adminis-
trators to customize utility defaults without having the source code.

defopen opens the default file named by the pathname in filename.
defopen returns null if it is successful in opening the file, or the
fopen failure code (errno) if the open fails.

defread reads the previously opened file from the beginning until it
encounters a line beginning with pattern. defread then returns a
pointer to the first character in the line after the initial pattern. If a
wrailing newline character is read it is replaced by a null byte.

When all items of interest have been extracted from the opened file
the program may call defopen with the name of another file to be

searched, or it may call defopen with NULL, which closes the
default file without opening another.

Files

The XENIX conven#on is for a system program xyz to store its
defaults (if any) in the file Jetc/default/xyz.

Diagnostics

defopen returns zero on success and nonzero if the open fails. The
return value is the errno value set by fopen (S).

defread returns NULL if a default file is not open, if the indicated

pattern could not be found, or if it encounters any line in the file
greater than the maximum length of 128 characters.
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Nobes

The return value points to static data, whose contents are overwrit-
ten by each call.
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Name

dial ~ Establishes an out-going terminal line connection.

Syntax
#include <dial.h>

int dial (call)
CALL call;

void undial (fd)
int fd;
Description

dial returns a file-descriptor for a terminal line open for read/write.
The argument to dial is a CALL structure (defmed in the <dial.h>
header file).

When it i$ fnished with the terminal line, the calling program must
invoke undial to release the semaphore that has been set during the
allocation of the terminal device.

The definition of CALL in the <dial.h> header file is:

typedef struct {
struct termio *aitr; /* pointer to termio attribute struct */

int baud; /* transmission data rate */
int speed; /* 212A modem: low=300, high=1200 */
char *line;  /* device name for out-going line */
char *telno; /* pointerto tel-no digits string */
int modem; /* specify modem control for
direct lines */
char *device; /*Will hold the name of the device used
to make a connection */
int dev_len; /* The length of the device used to

make connection */
} CALL;

The CALL element speed is intended for use only with an out-going
dialed call, in which case its value should be either 300 or 1200 to
identify the 113A modem, or the high or low-speed setting on the
212A modem. Note that the 113A modem or the low-speed setting
of the 212A modem will transmit at any rate between O and 300 bits
per second. However, the high-speed setting of the 212A modem
transmits and receives at 1200 bits per second only. The CALL ele-~
ment baud is for the desired transmission baud rate. For example,
one might set baud to 110 and speed to 300 (or 1200). However, if
speed is set to 1200, baud must be set to high (1200).
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If the desired terminal line is a direct line, a swing pointer to its
device name should be placed in the lite element in the CALL
structure. .Legal values for such terminal device names are kept in
the L-devices file. In this case, the value of the bsoud element
does not have to be specified as it will be determined from the L-
devices file.

The felno element is a pointer to a character string representing the

telephone number to be dialed. Such numbers may consist of sym-

bols only described on the acu{7). The termina¥on symbol wﬂl be

su plied by the dial function, and shonld not be included in the
0 string passed to diaf in the CALL structure,

The CALL element medem is used to specify modem control for
direct lines. This element should be non-zero if modem control is
required. The CALL element at#7 is a pointer to a termio struc-
ture, as defined in the termio.h header file. A NULL value for this
pointer element may be passed to the dial function, but if such a
structure is included, the elements specified in it will be'set for the
outgoing terminal line before the connection is established. This is
often important for certain attributes such as parity and baud rate.

The CALL element device is used to hold the device name {cul..}
that establishes the connection.

The CALL element dev_ien is the length of the device name that is
copied into the array device.

Files

/usr/lib/uucp/L-devices
/usr/spool/uucp/LCK..tty-device

See Also
alarm(S), dial(¥), read(S), termcap(M), uucp(C), write(S)

Diagnostics

..On failure, a nega¥ve value indicating the reason for the failure will
be returned. Mnemonics for these negative indices listed below are
defined in the <dial.h>> header file.

INTRPT -1 /* interrupt occurred */

D_HUNG ~2 /* dialer hung (no return from write) */
NO_ANS -3 /* no answer within 10 seconds */
XLBD -4 /* illegal baud rate */

A_PROB ~5 /* acu problem {open{} fallure) */
L_PROB -6 /* line problem {open() failure) */
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NO_LDV -7 /* can’t open LDEVS file */

DV.NT_A —8/* requested device not available */

DV_NT._X-9 /* requested device not known */

NO_BD.A -10/* no device available at
requested baud */

NO_BD_K -11/* no device known at

requested baud */

Notes

An alarm(S) system call for 3600 seconds is made {and caught)
within the diagl module for the purpose of “touching” the LCK.. file
and constitutes the device allocation semaphore for the terminal
device. Otherwise, uucp(C) may simply delete the LCK.. entry on
its 8-minute clean-up rounds. The alarm may go off while the
user program is in a read(S) or write(S) system call, causing an
apparent error return. If the user program expects to be around for
an hour or more, error returns from reads should be checked for
(exrmo==FEINTR), and the read possibly reissued.

‘Warnings

When you include the <dial.h> header file, the <termio.h>
header file is automatically included.

Note that the above routine uses <stdie.h>, which causes it to

increase its program size, otherwise not using standard /O, more
than might be expected.
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Name

opendir, readdir, telldir, seekdir, rewinddir, closedir — Performs
directory operations.

Syntax
#include <sys/ndir.h>

DIR *opendir(filename)
char *fillename;

swuct direct *readdir(dirp)
DIR *dirp;

long telldir(dirp)
DIR *dirp;

seekdir(dirp, Joc)
DR *dirp; -
long loc;

rewinddir(dirp)
DR *dirp;

closedir(dirp)
DIR *dirp;

Description

opendir opens the directory named by filename and associates a
directory stream with it. opendir returns a pointer to be used to
identify the directory stream in subsequent operasions. The NULL
pointer is returned if fifename cannot be accessed or if it is not a
directory.

readdir returns a pointer to the next directory entry. It returns
NULL upon reaching the end of the directory or detecting an
invalid seekdir operation.

telldir returms the current location associated with the mamed
directory stream.

seekdir sets the position of the next readdir operation on the
directory stream. The new position reveris to the one associated
with the directory stream when the telldir operation was performed.
Values returned by telldir are good only for the lifedme of the DIR
pointer from which they are derived. If the directory is closed and
then reopened, the telldir value may be Invalidated due to
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undetected directory compaction. It is safe to use a previous telldir

value immediately after a call to opendir and before any calls to
readdir.

rewinddir resets the position of the named directory stream to the
beginning of the directory.

closedir causes the named direciory stream to be closed, a d the
structure associated with the DIR pointer to be freed.

Sample code which searches a directery for the enwy “name’ is
shown below:

len = striem(name ;
dirp = opendir("."
for (dp = readdlr(dn‘p), dp I= NULL; dp = readdir(dirp))
if (dp~>d_namlen == len &&
Istrcmp(dp->-d_name, name)) {
closedir(dirp);
return FOUND;
}
closedir(dirp);
return NOT_FOUND;

See Also

close(S), lseek(S), open(S), read(S)

Notes

This routine must be linked with the linker option -kx.
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Name
drand48, erand48, lrand48, nrand48, mrand48, jrand48, srand48,

seed48, lcongd8 — Generates uniformly distributed pseudo-random
numbers.

Syntax

double drand48 ()

double erand48 (xsubi)
unsigned short xsubi[3];

long Irand48 ()

long nrand48 (xsuabi}
unsigned short asubi[3];

long mrand48 ()

long jrand48 (wsubi)
unsigned short ssubi[3];

void srand48 (seedval)
long seedval;

unsigned short *seed48 (seed16v)
unsigned short seed16v[3};

void lcong48 (param)

unsigned short param([7];
See Also

rand(S)

Descrip¥on

This family of functions generates pseudo-random numbers using
the well-known linear congruential algorithm and 48-bit integer
arithmetic.

The functions drand48 and erand48 retum non-negative double-
precision floating-point values uniformly distributed over the inter-
val[0.0, 1.0}

Functions Irand48 and nrand48 return non-negative long integers
uniformly distributed over the interval [0, 2.
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Functions mrand48 and jrand48 return signed long integers uni-
formly distributed over the interval [-2%, 2%},

Functions srand48, seed48 snd Icong48 are inimalization entry
points, one of which should be invoked before either drand48,
irand48 or mrand48 is called. (Although it is not recommended
practice, constant default initializer values will be supplied automat-
ically if drand48, Irand48 or mrand48 is called without a prior call
to an initialization entry point.) Functions erand48, nrand48 and
jrand48 do not require an initalization eniy point to be called first.

All the routines work by generating a sequence of 48-bit integer
values, §X;, according to the linear congruensal formula

X,,Mg(ﬂ.x; "i"‘:)-:ndéw ﬂ.zﬂ.

The parameter is m =2'* thus, 48-bit integer arithmetic is per-
formed. Unless Icong48 has been invoked, the mulsplier value a
and the addend value ¢ are given by:

a = SDEECESED 5 = 273673163155 4
< =B15=135‘

The value returned by any of the functions drand48, erand48,
Irand48, nrand48, mrand48 or jrand48 is computed by first generat-
ing the nezt 48-bit X; in the sequence. Then the appropriate
number of bits, according to the type of data item to be returned,
are copied from the high-order (lefsmost) bits of X; and
transformed into the returned value.

The functions drand48, Irand48 and mrand48 store the last 48-bit
X; generated in an internal buffer; that is why they must be inikal-
ized prior to being invoked. The functions erand48, nrand48 and
jrand48 require the calling program to provide storage for the suc-
cessive X; values in the array specified as an argument when the
functions are invoked. That is why these routines do not have to
be initialized; the calling program merely has to place the desired
initial value of X; into the array and pass it as an argument. By
using different arguments, funcsons erand48, nrand48 and jrand48
allow separate modules of a large program to generate several
independent streams of pseudo-random numbers, i.e., the sequence
of numbers in each stream will not depend upon how many times
the routines have been called to generate numbers for the other
streams.

The initializer funcéion srand48 sets the high-order 32 bits of X; to
the 32 bits contained in its argument. The low-order 16 bits of X;
are set to the arbitrary value 330E s

The initializer function seed48 sets the value of X; to the 48-bit

value specified in the argument array., In addision, the previous
value of X¥; is copied into a 48-bit internal buffer, used only by
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seed48, and a pointer to this buffer is the value returned by seed48.
This returned pointer, which can just be ignored if not needed, is
useful if a program is to be restarted from a given point at some
future time — use the pointer to get at and store the last X; value,
and then use this value to reinitialize via seed48 when the program
is restarted.

The iniwalization function lcong48 allows the user to specify the ini-
tial ¥;, the multiplier value $2, and the addend value ¢. Argument
array elements paramf0-2] specify X;, param{3-3] specify the mul-
tiplier a, and paramfu] specifies the 16-bit addend ¢. After Icong48
has been called, a subsequent call to either srand48 or seed48 will
restore the *standard™ mulsplier and addend values, a and ¢, speci-
fied on the previous page.

See Also
rand{S}

Notes

These routines are coded in portable C. The source code for the
portable version can even be used on computers which do not sup-
port floating-point arithmetic. In such a situation, funcWons
drand48 and erand48 do not esist; instead, they are replaced by
two new functions shown below.

leng irand48 {m)
unsigned short m;

long krand48 (xsubi, m)
pnsigned short xsubi[3], m;

Functions frand48 and krand48 return non-negaive long integers
uniformly distributed over the interval [0, m—1].
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Name

dup, dup?2 - Duplicates an open file descriptor.

Syntax

int dup (fildes)
int fildes;

int dup2(fildes, fildes2)
int fildes, fildes2;

Description
fildes is a file descriptor obtained from a creat, open, dup, fcntl, or
pipe system call. dup returns a new file descriptor having the fol-
lowing in cominon with the original:

Same open file (or pipe).

Same file pointer (i.e., both file descriptors share one file
pointer).

Same access mode (read, write or read/write).

The new file descriptor is set to remain open across exec system
calls. See fcmrl (S).

dup returns the lowest available file descriptor. dup2 causes fildes2
to refer to the same file as fildes. If fildes2 already referred to an
open file, it is closed first.

dup will fail if one or more of the following are true:

fildes is not a valid open file descriptor. [EBADF]

Sixty file descriptors are currently open. [EMFILE]

Return Value
Upon successful completion a nonnegative integer, namely the file
descriptor, is returned. Otherwise, a value of —1 is returned and
errno is set to indicate the error.

Notes

This routine must be linked using the linker option —Ix,
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See Also
creat(S), close(S), exec(S), fentl(S), open(S), pipe(S) -
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Name

ecwt, fovt, gevt - Performs output conversions.

Syntax

char *ecvt (value, ndigit, decpt, sign)
double vahie;
int ndigit, *decpt, *sign;

char *fcvt (value, ndigit, decpt, sign)
double value;
int ndigit, *decpt, *sign;

char *gcvt (value, ndigit, buf)
double value;

int ndigit;

char *buf;

Description

ecvt converts the value to a null-terminated string of ndigit ASCII
digits and returns a pointer to the string. The position of the
decimal point relative to the beginning of the string is stored
indirectly through decpt (negadive means to the left of the returned
digits). If the sign of the result is negative, the word pointed to by
sign is nonzero, otherwise it is zero. The low-order digit is
rounded.

fovt is identical to ecvt, except that the correct digit has been
rounded for FORTRAN F format output of the number of digits
specified by ndigits.

govt converts the value to a null-terminated ASCH sking in buf and
returns a pointer to buf. It attempts to produce ndigit significant

digits in FORTRAN F format if possible, otherwise E format,
ready for printing. Trailing zeros may be suppressed.

See Also
printf(S)

Notes

The return values point to static data whose content is overwritten
by each call.
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Name

end, etext, edata — Last locations in program.

Syntax

extern char *end;
extern char *etext;
extern char *edata;

Description

These names refer neither to routines nor to locafions with interest-
ing contents. The address of efext is the first address above the
program text. edata is the first address above the initialized data
region. end is the first address above the uninitialized data region.

See Also
brk(S), malloc(S).

Warning

No assumptions should be made with respect to the ordering of the
program text, initialized data, and uninitialized data regions. For
example, the assumpsion can’t be made that the addresses following
the address of etext will reference the uninitialized data region.

No assumptions can be made concerning the con#guity of informa-
sion within a region. A region may be split among different parts
of memory. Therefore, no assurance can be made that addresses
within a region are comnsecutive,
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Name

erf, erfc — Error function and complementary error function.

Syntax
#include <math,h>

double exf (x)
double x;

double erfc (x)
double x;

Description
erf returns the error function of x, defined as vz- feat.
To

erfc, which returns 1.0 — erf(x), is provided because of the extreme
loss of relative accuracy if erf(x) is called for large x and the result
subtracted from 1.0 (e.g., for x = 5, 12 places are lost).

See Also
exp(S)

Notes

These routines must be linked by using the ~Im linker option.
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Name

execl, execv, execle, execve, execlp, execvp — Executes a file.

Syntax

int execl (path, arg0, argl, ..., argn, (char *)0)
char *path, *arg0, *argl, ..., *argn;

int execv {path, argv)
char *path, *argv[ ];

int execle (path, arg0, argl, ..., argn, (char *)0, envp}
char *path, *arg0, *argl, ..., *argn, *envp[ I;

int execve (path, argv, envp);
char *path, *argv[ ], *envp[ I;

int execlp (file, arg0, argl, ..., argn, (char *)0)
char *file, *arg0, *argl, ..., *argn;

int execvp (file, argyv)
char *file, *argv[];

Description

exec in all its forms transforms the calling process into a new pro-
cess. The new process is constructed from an ordinary, executable
file called the “new process file.” There can be no return from a
successful exec because the calling process is overlaid by the new
process.

path points to a pathname that identifies the new process file.

Jile points to the new process file. The path prefix for this file is
obtamed by a search of the directories passed as the enviromment
line “PATH =" (see environ(M)). The environment is supplied by
the shell (see sh(C)).

arg0, argl, ..., argn are pointers to null-terminated character
strings. These swings constitute the argument kst available to the
new process. By convention, at least arg( must be present, and it
must point to a string that is the same as path (or its last com-
ponent).

argv is an array of character pointers to null-terminated strings.
These strings cons#tute the argument list available to the new pro-
cess. By convention, argv must have at least one member, and it
must point to a string that is the same as path (or its last com-
ponent). argy is terminated by a null pointer,
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emp is an array of character pointers to null-terminated strings.
These strings constitute the environment for the mew process.
Envp is terminated by a null pointer.

File descriptors open in the calling process remain open in the new
process, except for those whose close-on-exec flag is set; see

Jentl(S). For those file descriptors that remain open, the file
pointer is unchanged.

Signals set to terminate the calling process will be set to terminate
the new process, Signals set to be ignored by the calling process
will be set to be ignored by the new process. Signals set to be
caught by the calling process will be set to terminate new process;
see signal(S).

If the set-user-ID mode bit of the new process file is set (see
chmod (S)), exec sets the effective user ID of the new process to the
owner ID of the new process file. Similarly, if the set-group-ID
mode bit of the new process file is set, the effective group ID of the
new process is set to the group ID of the new process file. The real
user ID and real group ID of the new process remain the same as
those of the calling process.

Profiling is disabled for the new process; see profi{(S).

The new process also inherits the following attributes from the cal-
¥ng process:

- Nice value (see nice(S))
Process ID
Parent process ID
Process group ID
semadj values (see semop (S))
TTY group I® (see exit(S) and signal(S))
Trace flag (see ptrace(S) request 0)
Time left un¥l an alarm clock signal (see alarm(S))
Current working director;f
Root directory

File mode creation mask (see umask(S))
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File size limit (see wlimit (S))
utime, stime, cutime, and cstime (see times(S))

From C, two interfaces are available: execl and execv. execl is use-
ful when a known file with known arguments is being called; the
arguments to execl are the character strings constituting the file and
the arguments. The first argument is conventionally the same as
the filename (or its last component). A 0 argument must end the
argument list.

The execv version is useful when the number of arguments is unk-
nown in advance. The arguments to execv are the name of the file
to be executed and a vector of strings containing the arguments.
The last argument string must be followed by a 0 pointer.

When a C program is executed, it is called as follows:

main(argc, argv, envp)
int argc;
char **argv, **envp;

where argc is the argument count and argv is an array of character
pointers to the arguments themselves. As indicated, argc is con-
ventionally at least one and the first member of the array points to
a string containing the name of the file.

argy is directly usable in another execv because argviargc] is 0.

envp is a pointer to an array of strings that constitute the environ-
ment of the process. Each string consists of a name, an “=”, and a
null-terminated value. The array of pointers is terminated by a null
pointer. The shell sh(C) passes an environment entry for each glo-
bal shell variable defined when the program is called. See
environ(M) for some conventionally used names. The C run-time
start-off routine places a copy of envp in the global cell environ,
which is used by execv and execl to pass the environment to any
subprograms executed by the current program. The exec routines
use lower-level routines as follows to pass an environment expli-
citly:

execle(file, arg0, argl, . . ., argn, O, environ);
execve(file, argv, environ);

execlp and execvp are called with the same arguments as execl and
execv, but duplicate the shell’s actions in searching for an execut-
able file in a list of directories. The directory list is obtained from
the environment.
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exec will fail and return to the calling process if one or more of the
following are true:

One or more components of the new process fle’s pathname do
not exist. [ENOENT)]

A component of the new process file’s path prefix is not a direc-
tory, [ENOTDIR]

Search permission is denied for a directory listed in the new
process file’s path prefix. [EACCES]

The new process file is not an ordinary file. [EACCES]

The new process file mode denies execution permission.
[EACCES]

The new process file has the appropriate access permission, but
has an invalid magic number in its header or some other execut-
able file format inconsistency. [ENOEXEC]

The new process file is a pure procedure (shared text) file that is
currently open for writing by some process. [ETXTBSY]

The new process requires more memory than is physically avail-
able for user programs or the program would not fit on the swap
disk. [ENOMEM]

The number of bytes in the new process’ argument list is greater
than the system-imposed limit of 5120 bytes. [E2BIG]

The new process file is not as long as indicated by the size
values in its header. [EFAULT]

patk, argv, or envp point to an illegal address. (EFAULT]
Return Value
If exec returns to the calling process an error has occuwrred; the

return value will be —1 and errrio will be set to indicate the error.

See Also
exit(S), fork(S), proctl(S), semop(S)
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Notes

exec may still fail when physical memory is larger than the swap
disk (see ENOMEM above). However, this restriction may be lifted
using one of the following procti(S} calls:

PRHUGEX
Allows programs to be executed by this process even if
ihey exceed the available swap disk space. Such pro-
grams must still fit in the available physical memory and
the caller’s effective user ID must be the super-user.
Such HUGE processes are locked in memory to prevent
them from being swapped.

PRNORMK

Makes a process unable to exec HUGE programs. This
call may be executed by any user.
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Name

execseg — Makes a data region executable.

Syntax
#include <xdata.h>

excode_t execseg(oldaddr, size)
exdata_t oldaddr;
unsigned size;

int unexecseg(addr)
excode_t addr;

Description

execseg(S) is passed the current data address and size of the region
to be execiited and it returns the starting address of a region that is
at least size number of bytes which can safely be branched to. On
the Intel 8086 and 8028€, processor an alias CS descriptor is associ-
ated with the same memory as the data segment in which the
oldaddr region lies. This means that offsets in the executable seg-
ment to access a given byte are essentially the same as the offsets in
the original data segrent, except the selector is different,

Note that “excode_t** and *“exdata_t"’ are ‘far’ pointers on the 8086
and 80286. On an architecture where pages in the same ‘segment’
are any combination of read/writefexecute, the retarned address is
identical to the parameter passed to execseg(S).

We recommend that programs using this function on 8086~ and
80286~based processors be large model, or that programmers be
very familiar with “hybrid model” as well as with the use and
misuse of far data.

When an error occurs, execseg(S) returns ((excode_t)-1), with errno
set to ENONEM. Errors include an invalid data address or size,
and an inability to allocate a new data selector,

The mnexecseg() system call disables an addr previously returned
from execseg(S) from being used as an executable region. Specifi-
cally, on the 8086 and 80286 architectures, this call frees the selec-
tor used for the executable region. It returns O on success, or a ~1
on error. For example, if addr is not an address returoed by
execs2g(S), then a -1 is returned and it cn be used as an executable
region,
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Example:

excode_t funcp; char far *datap;

datap=brkctl(BR_NEWSEG, 1000L,0L); -
load_witb_code(datap,1000) /*loads executable code into
data region datap*/
funcp=execseg(datap,1000); (*funcp)(}
/*call subroutine*/ if (unexecseg (funcp)==-1){
printf("unexecseg failed\n"); exit(1); }

Notes

On the Intel 8086 and 80286 architectures, execseg(S) expecss far
addresses to be passed. Only experienced programmers should use
this feature.

Since the execseg return value and address argaments are ‘far’
pointers, any program mcluding xdata.h must be compiled using the
~Me option.

The following restrictions apply to the execute data system call.
Even though an address and size are passed to execseg, the entire
segment containing the requested addresses are aliased. The
address and size are validated before the aliasing is allowed. No
part of the data segment that is aliased may be deallocated (via
sbrk(S) or brkctl{S)) while it is aliased. This restriction applies to
the entire segment that is aliased, even if only a small piece of the
segment was aliased. After unexecseging the aliased segment, the
data segment may be deallocated. Each call to execseg results in a
new alias segment being used, even if the data segment is already
aliased.

Due to compiler confusion, you may get the message ‘““at least one
void operand” when using execseg. Please ignore it.
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Name

exit, _exit ~ Terminates a process.

Syntax

exit (status)

void int status;
void _exit (status)
int status;

Description

exit terminates the calling process. All of the file descriptors open
in the calling process are closed.

If the parent process of the calling process is executing a wait, it is
notified of the calling process’ termmation and the low-order § bits
(i.e., hits 0377) of statss are made available to it; see wait(S). If
the parent is not waiting, the child’s status will be made available to
it when the parent subsequenily executes wait(S).

If the parent process of the calling process is not executing a wait,
the calling process is transformed into a “zombie process.” A zom-
bie process is a process that only occupies a slot in the process
table, it has no other space allocated either in user or kernel space.
The process table slot that it occupies is partially overlaid with time
accounting information (see <sys/proc.h>) to be used by times(S).

The parent process ID of all of the calling process’ existing child
processes and zombie processes is set to 1. This means the initiali-
zation process (see infro(S)) inherits each of these processes.

Each attached shared memory seginent is detached and the vatue of
shm_nattach in the data structure associated with its shared
memory identifier is decremented by 1.

For each semaphore for which the calling process has set a semadj
value (see semop(S)), that sermadj value is added to the semwal of
the specified semaphore.

If the process has a texi, data lock, or process, an unlock is per-
formed (see plock(S)).

An accounting record is written on the accounting file if the
system’s accounting routine is enabled; see acct(S).
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If the process ID, TTY group ID, and process group ID of the cal-
ling process are equal, the SIGHUP signal is sent to each of the
processes that has a process group ID equal to that of the calling
process.

The C funckon exif may cause cleanup actions before the process
exits. The _exit circumvents all cleanup.

See Also
acct(S), intro(S), plock(S), semop(S), signal(S), wait(S)

Waming 7
See Warning in signal(S)
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Name
exp, log, pow, sqrt, logl0 —~ Performs exponential, logarithm,
power, square root functions.

Syntax
#include <math.h>

double exp (x)
double x;

double log (x)
double x;

double pow {x, y)
double x, ¥;

double sqrt (x)
double x;

double logl1d (x)
double x;

Description
exp returns the exponen#al function of x.
log returns the natural logarithm of x.
pow returns x’.

sqrt returns the square root of x.

See Also
intro(S), hypot(S), sinh(S)

Diagnostics

exp and pow return a HUGE value when the correct value would
overflow. An unususlly large argument may also result in errno
being set to ERANGE. fog and logl0 return HUGE negative values
and set erno to EDOM when x is nonpositive. A message indicat-
ing DOMAIN error (or SING error when x is 0) is printed on the
standard error oulput. pow returns a huge negative value and sets
errne to EDOM when x is nonpositive and y is not an integer, or
when x and y are both zero. sgrf returns 0 and sets errne to EDOM
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when x i3 negative. A message indicasing DOMAIN error is printed
on the standard error output,

These error-handling procediwes may be changed with the function
matherr (S).

Notes

These routines must be linked by using the —~Im knker option.
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Name

fclose, fflush — Closes or flushes a stream.

Syntax
#include <stdio.h>

int fclose (stream)
FILE *smeam;

fnt iflush (stream)
FILE *swweam;

Description
Sfelose causes any buffers for the named stream to be emptied, and
the file to be closed. Buffers allocated by the standard
inputfoutput system are freed.

fclose is performed automatically upon calling exit(S).

Jflush causes any buffered data for the named output siream to be
written to that file. The stream remains open.

These functions return O for success, and EOF if any errors were
detected.

See Also

close(S), fopen(S), setbuf(S)
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Name

fentl — Controls open files.

Syntax
#include <fcentl.h>

int fentl (fildes, cmd, arg)
int fildes, cmd;

Description

fentl provides for control over open files. fildes is an open file
descriptor obtained from a creat, open, dup, fcntl, or pipe system
call. arg is either an int or a pointer , depending on the cmd given.
See below.

The ¢rnds available are:
. F_DUPFD

Returns a new file descriptor as follows:

Lowest numbered available file descriptor greater than or
equal to arg.

Same open file (or pipe) as the original file.

Same file pointer as the original file (i.e., both file
descriptors share one file pointer).

Same access mode (read, write or read/write).

Same file status flags (i.e., both file descriptors sbare the
same file status flags).

The close-on-exec flag associated with the new file
descriptor is set to remain open across exec(S) system
calls.

F_GETFD
Gets the close-on-exec flag associated with the file
descriptor fildes. If the low-order bit is 0 the file will
remain open across exec, otherwise the file will be closed
upon execution of exec.

F_SETFD

Sets the close-on-exec flag associated with fildes to the
low-order bit of arg (0 or otherwise as above).
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F_GETFL o
Gets fife status flagss O_RDONLY, O_WRONLY,
O_RDWR, O_NDELAY, or O_APPEND.

F_SETFL Sets file status flags to arg. Only certain flags can be set,

F_GETLK

Gets the first lock which blocks the lock description given
by the variable of type struct flock pointed to by arg (see
below). The information retrieved overwrites the infor-
mation passed to fera in the flock structure, ¥ no lock is
found that would prevent this lock from being created,
then the structure is passed back unchanged except for
the lock type which will be set to F_UNLCK.

F.SETLK
Sets or clears a file segment lock according to the variable
of type struct flock pointed to by arg (see below). The
F.SETLK command is used to establish read (F_RDLCK)
and write (F_WRLCK) locks, as well as remove either
type of lock (F.UNLCK). If a read or write lock cannot
be set, feni will immediately retum an error value of - 1.

F_SETLEKW
This command is the same as F_SETLK except that if a
read or write lock is blocked by other locks, the process
will sleep until the segment is free to be locked.

A read lock prevaxits any process from write locking the protected
area. More than one read lock may exist for a given segment of a
file at a given time., The file descriptor on which a read lock is
being placed must have been opened with read access.

A write lock prevents any process from read locking or write lock-
ing the protected area. Ounjy one write lock may exist for a given
segment of a file at a given time. The file descriptor on which a
write lock is being placed must have been opened with write access.

The structure flock describes the type (I _fype), staiting offset
(isvhence), relative offset {I_start), sizc (I_fen), process ID (I_pid)
and system ID ({_sysid) of the segment of the file to be affected as
shown below:

struct flock { :
short Ltype: /* F_RDLCK, F_WRLCK, F_UNLCK*/
short 1_whence: /* flag to choose starting offset */
long  Lstart: /* relative offset in bytes */
long  1Jen:/*if Othen until EQF */
short  1_pid: /* returned with F_GETLK */
short L sysid: /* returped with F_GETLK */

¥
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I whence is 0,1 or 2 to indicate that the relative offset will be meas-
ured from the start of the file, current position or end of the file,
respectively.

The process ID and system ID fields are only used with the
F_GETLK command to return the value for a blocking lock.
Locks may start and extend beyond the current end of a file, but
may not be negative relative to the beginning of the file. A lock
may be set to always extend to the end of file by setting /_len to
zero (0). If such alock also has I_start set to zero (0), the whole
file will be locked. Changing or unlocking a segment from the mid-
dle of a larger locked segment leaves two smaller segments for
either end. Locking a segment that is already locked by the calling
process causes the old lock type to be removed and the new lock
type to take affect. All locks associated with a file for a given pro-
cess are removed when a file descriptor for that file is closed by
that process or the process holding that file descriptor terminates.
Locks are not inherited by a child process in a fork(S) system call.

fentl fails if one or more of the following is true:
fildes is not a valid open file descriptor. [EBADF]

cmd is F_DUPFD and 60 file descriptors are currently open.
[EMFILE]

cmd is F_ DUPFD and arg is negative or greater than 60.
[EINVAL]

cmd is F_GETLK, F_SETLK, or F_SETLKW and arg or the data
it points to is not valid. [EINVAL]

cmd is F_SETLK, the type of lock (I_type) is a read (F_RDLCK)
or write (F_ZWRLCK) lock and the segment of a file to be locked
is by another process or the type is a write lock and the segment
of a file to be locked is already read or write locked by another
process. [EAGAIN]

cmd is F_SETLK or F_SETLKW, the type of lock is a read or
write lock and there are no more file locks available (too many
segments are locked). [ENOLOCK]

cmd is F_SETLK, the lock is blocked by a lock from another
process and putting the calling process to sleep or waiting for
that lock to become free, would cause a deadlock. [EDEADLK]
or [EDEADLOCK]
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Retorn Value

Upon successful completon, the value returned depends on ¢znd as
follows:

F_DUPFD
A new file descriptor

F_GETF¥D
Value of flag (only the low-order bit is defined)

F.SETFD
Value other than ~1

F_GETFL
Value of file flags

F_SETFL Value other than -1

F_GETLK
Value other than ~1

F_SETLK
Value other than -1

F_SETLXKW
Value other than -1

Otherwise, a value of -1 is retwrned aund errno is set to indicate the
error.

See Also
close(S), exec(S), lockf(S), open(S)

Notes

fontl provides mandatory record locking.
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Name

ferror, feof, clearerr, fileno — Determines stream status.

Syntax
#include <stdio.h>

int feof (stream)
FILE *stream;

int ferror (stream)
FILE *stream

clearerr (stream}
FILE *stream

int fiteno(stream)
FILE *stream;
Description

feof returns nonzero when end-of-file is read on the named input
stream, otherwise zero.

ferror returns nonzero when an error has occurred reading or writ-
ing the named stream, otherwise zero. Unless cleared by clearerr,
the error indication las® un#l the sweam is closed.

clearerr resets the error indication on the named stream.

fileno returns the integer file descriptor associated with the stream,
see open(S).

feof, ferror, and fileno are implemented as macros; they cannot be
redeclared.

See Also

open(S), fopen(S)
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Name
floor, fabs, ceil, fmod — Performs absolute value, floor, ceiling and
remainder functions.

Syntax
#include <math.h>

double floor (x)
double x;

double ceil (x)
double x;

double finod (x, y)
double x, y;

double fabs (x)

double x; :
Description

fabs returns |x |.

floor returns the largest integer (as a double precision number) not
greater than x.

ceil returns the smallest integer not less than x.
fmod returns the number f such that x = iy + f, for some integer i,
and 0 <f<y.
See Also
abs(S)

Notes

These routines must be linked by using the —lm linker option.
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Name

fopen, freopen, fdopen — Opens a stream.

Syntax
#inclnde <stdio.h>

FILE *fopen (filename, type)
char *filename, *type;

FILE *freopzn (filename, type, stream)
char *filename, *type;
FILE *stream;
FILE *{dopen (fildes, type)
int fildes:
char *type;
Description
fopen opens the file named by filename and associates a stream
with it. fopen returns a pointer to be used to identify the stream in
subsequent operatons.
$ype is a character string having one of the following values:
T Open for reading
w  Create for writing
a Append; open for writing at end of file, or create for writing
r+ Open for update (reading and writing)
w+  Create for update
a+ Append; open or create for update at end of fle
freopen substitutes the named file in place of the open stream. It

returns the original value of stream. The original stream is closed,
regardless of whether the open call ultimately succeeds.

e freopen is iypically used to attach the preopened constant names
i _ stdin, stdout, and stderT to specified files.
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fdopen associates a sweam with a file descriptor obtained from
open, dup, creat, or pipe(S). The type of the stream must agree
with the mode of the open file. The zype must be provided because
the standard I/O library has no way to query the type of an open
file descriptor. fdopen returns the new stream.

When a file is opened for update, both input and output may be
done on the resulting stream. However, output may not be directly
followed by input without an intervening fseek or rewind, and input
may not be directly followed by output without an intervening
Jfseek, rewind, or an input operadon which encounters the end of
the file.

When a file is opened for append (that is, when fype is “a” or
“a+"), it is impossible to overwrite information already in the file.
fseek may be used to reposition the fle pointer to any position in
the file but when output is written to the file, the current fle
pointer is disregarded. All output is written at the end of the file
and causes the file pointer to be repositioned at the end of the out-
put. If two separate processes open the same file for append, each
process may write freely to the file without fear of destroying output
being written by the other. The output from the two processes will
be interruixed in the file,

See Also
open(S), fclose(S)

Diagnostics

fopen and freopen return the pointer NULL if filename caumot be
accessed.
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Name

fork — Creates a new process.

Synmex
int fork {)

Description
fork causes creation of a new process. The new process (child pro-
cess) is an exact copy of the calling process (parent process). This
means the child process inkerits the following attributes from the
parent process.
environment
close~on-exec flag (see exec(S))

signal handling settings (that is, SIG_DFL, SIG_IGN, function
address)

set-user-ID mode bit

set-group-ID mode bit

process group ID

tty group X (see exit(S) and signal(S))
current working directory

root directory

file mode creation mask (see uzmask(S))
file size limit (see ulimi¥(S))

The child process differs from the parent process in the following
ways:

The child process has a unique process ID.

The child process has a different parent process ID (i.e., the
process ID of the parent process).

The child process has its own copy of the parent’s file descrip-

tors. Each of the child’s file descriptors shares a common file
pointer with the corresponding file descriptor of the parent. .

June 21, 1987 Page 1



FORK (S) FORK (S)

All semadj values are cleared (see semop(S)).

The child process’ utine, st#ne, cutithe, and cstime are set to 0;
see times(S).

The time left on the parent’s alarm clock is not passed on to the
child.

fork returns a value of 0 to the child process.

fork returns the process ID of the child process to the parent pro-
cess.

fork will fail and no child process will be credted if one or more of
the following are wrue:

The system-imposed limit on the total number of processes
under execudon would be exceeded. [EAGAIN]

The system-imposed limit on the total number of processes
under emcution by a single user would be exceeded. [FAGAIN)

Not enough memory is available to create the forked image.
[ENOMEM]
Return Value
Upon successful completion, fork returns a value of 0 to the child
process and retwrns the process ID of the child process to the
parent process. Otherwise, a value of —1 is returned to the parent

process, no child process is created, and errne is set to indicate the
error.

See Also

exec(S), sdget(S), semop(S), shmop(S), wait(S)
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Name

fread, fwrite — Performs buffered binary input and output.

Syntax
#include <stdio.h>

int fread (ptr, size, nitems, stream)
char *ptr;

int size, nitems;

FILE *stream;

int fwrite (ptr, size, nitems, stream)
char *ptr;

int size, nitems;

FILE *stream;

Description
fread reads, into a block beginning at ptr, nitems of data of the

type of *ptr from the named input stream, where an item of data is
a sequence of bytes (not necessarily terminated by a null byte) of

S length size. fread stops appending bytes if an end-of-file or error

condition is encountered while reading stream, or if nitems items
have been read. fread leaves the file pointer in stream, if defined,
pointing to the byte following the last byte read, if there is one.
fread does not change the contents of stream. It returns the
number of items actually read.

fwrite appends at most nitermns of data of the type of *ptr beginning
at ptr to the named output stream. fwrite stops appending when it
has appended nitems items of data or if an error condition is
encountered on stream. fwrite does not change the contents of the
array pointed to by ptr. fwrite increments the file pointer in stream,
if defined, by the number of bytes written. It returns the number
of items actually written.

See Also

fopen(S), getc(S), gets(S), printf(S), pukc(S), puts(S), read(S),
scanf(S), write(S)

— Diagnostics

fread and fwrite return the number of items read or written. If
sizeof or nitems is non-positive, no characters are read or written
and 0 is returned by both fread and fwrite.
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Name
frexp, ldexp, modf — Splits floating-point number into a mantissa
and an exponent.

Syntax
double frexp (value, eptr)
double value;
int *eptr;
double ldexp (value, exp)
double value;
int exp;
double modf (value, iptr)
double value, *iptr;

Description
Every non-zero number can be written uniquely as x * 2" wher the
“mantissa® (fraction) x is in the range 0.5 < | x < 1.0 and the
“exponent” n is an integer. frexp returns the mantissa of a double
value and stores the exponent indirectly in the location pointed to
by exptr. If value is 0, both results returned by frexp are 0.
ldexp returns the quantity value*(2**exp).
modf returns the positive fractional part of value and stores the
integer part indirectly through iptr.

Diagnostics

If ldexp would cause overflow, + HUGE is returned (according to
the sign of value), and errno is set to ERANGE.

If ldexp would cause underflow, zero is returned and errno is set to
ERANGE.

Notes

These routines must be linked by using the ~Im linker opsion.
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Name

fseek, ftell, rewind — Reposit%ions a file pointer in a stream.

Syntax
#inclnde <«stdio.h>
int fseek (stream, offset, ptrname)
FILE *stream;
long ofiset;
int ptmame;

Jong Rell (stream)
FILE *stream;

void rewind(stream)
FILE *sweam;
Description
fseek sets the position of the next input or output operation on the
stream. The new position is at the signed distance offset bytes from
the beginning, the current position, or the end of the file, accord-
i ing as ptrname has the value 0, 1, or 2.

fseek undoes any effects of ungetc(S).

After fseek or rewind, the next operation on an update file maybe
either input or output.

ftell returns the current value of the offset relative to the beginning
of the file associated with the named stream. The offset is meas-
ured in bytes.
rewind (stream) is equivalent to fseek(stream, OL, 0), except that no
value is returned.

See Also

lseek(S), fopen(S), popen(S), ungetc(S)

Diagnostics

fseek returns nonzero for improper seeks, otherwise zero.

3
£
£
H
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Name

ftw — Walks a file tree.

Syntax
#include <ftw.h>

int ftw (path, fn, depth)
char *path;

int (*fn) ();

int depth;

Description

frw recursively descends the directory hierarchy routed in path. For
each object in the hierarchy, faw calls frn, passing it a pointer to a
null-terminated character string. This string contains the name of
the object, a pointer to a star structure with information about the
object, and an integer. Possible values for the integer include
FTW_F for a file, FTW_D for a directory, FTW_DNR for a directory
that cannot be read, and FTW_NS for an object for which stat
could not be successfully executed. These values are defined in the
<ftw.h> header file. If the integer is FTW_DNR, descendants of
the directory will not be processed. If the integer is FTW_NS, the
stat structure will contain meaningless information. For example, a
file in a directory with read but without execute permission could
cause FTW_FN to be passed to fn.

ftw visits a directory before visiting any of its descendants. The file
tree traversal continues until the tree is exhausted, frn returns a
nonzero value, or some error is detected within fiw (for example,
an I/O error). If the file tree is exhausted, ftw returns zero. If fn
returns a nonzero value, fiw stops traversing the file tree and
returns the value returned by fn. If fow detects an error, it returns
—1, and sets the error type in errno.

ftw uses one file descriptor for each level in the tree. depth limits
the number of file descriptors. This argument must not be greater
than the number of file descriptors currently available for use.
Zero or negative values for depth are interpreted as 1. fiw will run
more quickly if depth is at least as large as the number of levels in
the tree.

See Also
stat(S), malloc(S)
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Noies

Because fiw is recursive, it can terminate with a memory fault when
applied to very deep file swuctures.

fiw uses malioc(S) to allocate dynamic storage during its operation,
If fiw is forcibly terminated (for example, by longjmp being exe-
cuted by fn or by an interrupt routine}, fiw will not have a chance
to free that storage, and it will remain permanently allocated. A
safe way to handle interrupts is to store the fact that an interrupt
has occurred, and have fn return a nonzero value at its next invoca-
tion.
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Name

gamma — Performs log gamma function.

Syntax

#include <math.h>
extern int signgam;

double gamma (x)
double x;
Description
gamma rteturns In |I(|x |)|. The sign of I'(}x|) is returned in the
external integer signgam. The following C program fragment might

be used to calculate I

if((y = gamma (x)) >LN_MAXDOUBLE)
error ();

y = exp (y) * signgam;
where LN_MAXDOUBLE is the least value that causes exp(S) to
return a range error and is defined in the <values.h> header file.
Diagnostics
For negative integer arguments, a HUGE value is returned and
errno is set to EDOM. A message indicating SING error is printed

on the standard error output.

If the correct value would overflow, gamma returns a HUGE value
and errno is set to ERANGE.

These error-handling procedures may be changed with the
matherr(S) function.

See Also
exp(S), matherr(S)

Notes

These routines must be linked by using the —Im linker option.
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Name

getc, getchar, fgetc, getw — Gets character or word from a stream.

Syntex
#include <:stdio.h>

int getc (stream)
FILE *stream;

int getchar ()

int fgetc (stream)
FILE *stream;

int getw {stream)
FILE *stream;

Description

getc and getchar are macros. getc returns the next character from
the named input stream as an integer. It also moves the file
pointer, if defined, ahead one character in stream. getchar() is
identical to getc (stdin).

frete behaves like gefc, but is a genuine function, not a macro; it
may thercfore be used as an argument. fgetc runs more slowly than
getc, but takes less space per invocation.

getw returns the mext word from the named input sgream. getw
increments the associated Me pointer, if defined, to point to the
next word. The size of a word is the same as an integer and varies

from machine to machine. getw assumes no special alignment in
the file.

See Also
ferror(S), fopen(S), fread(S), gets(S), putc(S). scanf(S)

Diagnostics
These functions return the integer constant EOF at the end-of-file

or upon a read error. Because EOF is a valid integer, ferror(S)
should be used to detect getw errors.
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Notes

séream arguments with side effects are treated incorrecily because
getc is implemented as a macre. In particular, “getc( *f++ )7
doesn’t work properly. fgeic should be used instead.

Files written using putw(S) are machine-dependent and may not be
read using gefw on a different processor because of possible differ-
ences in word length and byte ordering,

Warning

If the integer value returned by gerc, getchar, or fgeic is stored into
a character variable and then compared against the integer constant
EOF, the comparison may never succeed because sign-cxtension of
a character on widening to integer is machine-dependent.
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Name

getewd ~ Get the pathname of current working directory.

Syntax
char *getcwd (pnbuf, maxlen)

char *pnbuf;
int maxlen;

Description
getewd returns a pointer to the current directory pathname. If
pnbuf is a NULL pointer, getcwd will obtain maxlen bytes of space
using malloc(S). In this case, the pointer returned by getcwd may
be used as the argument in a subsequent call to free(8). If pnbuf is
not a NULL pointer, then the pathname is placed in the space
pointed to by pnbuf and pnbuf is returned.

In all cases, the value of mzxlen must be at least two greater than
the length of the pathname to be retumed.

gefowd is implemented by using popen(S) to pipe the output of the
-~ pwd(C) command into the specified swing space.

Example

char *cwd, *getcwd();

if ((cwd = getcwd((char *)NULL, 64)) == NULL) {
perror(“pwd™);
exit(1);

}
printf(*%s\n”, cwd);

See Also
pwd(C), malloc(8), popen(S)
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Ecrors

[EINVAL] #ze is zero

[ENOMEM] no space is available

[ERANGE] size not large enough to hold the path name.

Diagnostics
Returns NULL with errno set if mexlen is not large enough.

Notes

maxlen must be 2 moré than the true length of the pathnhame.
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Name

getenv —~ Gets value for environment name.

Syntax
char *geteny (name)
char *name;

Description
getenv searches the environment list (see environ(M)) for a string of
the form name=value and returns pointer to the vaiue if such a
string is present. Otherwise a NULL pointer is returned.

See Also
sh(C), exec(S)
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Name
getgrent, getgrgid, getgrnam, setgrent, endgrent — Get group file
entry.
Syntax
#include <grp.h>
struct group *getgrent ( };

struct group *getgrgid (gid)
mt gid;

struct group *getgrnam (name)
char *name;

int setgrent ();

int endgrent ()}

Description

getgrent, getgrgid and getgrnam each return pointers. The format
of the stucture is defined in /usr/Include/grp.h.

The members of this structure are:
gr..hame The name of the group.
gr..passwd The encrypied password of the group.
grgid The numerical group ID.

gr.mem Null-terininated vector of pointers to the indivi-
dual member names.

getgrent reads the next line of the file, so successive calls may be
used to search the entire file. getgrgid and getgrnaom search from
the beginning of the file until 2 matching gid or name is found, or
end-of-file is encountered.

A call to setgrent has the effect of rewinding the group file to allow
repeated scarches. endgrent may be called to close the group file
when processing is complete.

Files

letc/group
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See Also

getlogin(S), getpwent(S), group(M)

Diagnostics

A null pointer (0) is returned on end-of-file or error,
Notes

All information is contained in a static area, so it must be copied if
it is to be saved.
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Name

getlogin — Gets log,iri name.

Swmtax
char *getlogin ();

Description
getlogin returns a pointer to the login name as found in /ete/utmp,
It may be used in conjunction with getpwnam to locate the correct
password file entry when the same user ID is shared by several login
names.
If getlogin is called within a process that is not attached to a termi-
nal device, it returns NULL. The correct procedure for detenmmng
the login name is to call cuserid, or to call getlogin and if it fails, to

- call getpwuid.
Files

/etc/utmp

See Also

cuserid(S), getgrent(S), getpwent(S), utmp(M)

Diagnostics
Returns NULL if name not found.

Notes

The rctorm values point to static data whose content is overwritten
by each call.
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Name

getopt — Gets option letter from argument vector.

Syntax
#include <stdio.h>

int getopt (argc, argv, optstring)
int argc;

char *argv[];

char *optstring;

extern char *optarg;

extern int optind, opterr;

Description

getopt returns the next option letter in argv that matches a letter in
optstring. optsiring is a string of recogmzcd option letters; if a
letter is followed by a colon, the option is expected to have an
argument that may or may not be separated from it by whitespace.
optarg is set to point to the start of the option argument on return
from getopt.

getopt places in optind the argv index of the next argument to be
processed. Because optind is external, it is normally initialized to
zero automatically before the first call to getopt.

When all options have been processed (i.e., up to the first nonop-
tion argument), getopt returns EOF. The special option - - may be
used to delimit the end of the options; EOF will be returned, and -
- will be skipped.

Diagnostics
getopt prints an error message on stderr and returns a question
mark (?) when it encounters an option letter not included in opt-

string. This error message may be disabled by setting opterr to
Zero.
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Examples

The following code fragment shows how one might process the
arguments for a command that can take the mutually exclusive

opons a and b, and the options f and o, both of which require
arguments:

main (argc, argv)
int argc; )
char **argv;

int c;
extern int optind;
extern char *optarg;

while ((c = getopt (argec, argv, "abf:o:")) != EQF)
switch (c) { .
case 'a"
if (bfig)
errflgt+;
else
aflg++;
break;
case b":
if (aflg)
ersflg++;
else
bproc();
break;
case ‘f’:
ifile = optarg;
break;
case ‘o’
ofile = optarg;
bufsiza = 512;
break;
case '?:
errfigh-+;

y
if (errflg) {
fprintf (stderr, “usage: . . . ");
exit (8);

}
for( ; optind < argc; optind++} {
if (access (argv[optind], 4)) {
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Name

getpass — Reads a password.

Syntax
char *getpass (prompt)
char *prompt;
Description
getpass reads a password from the file /dev/tty, or if that cannot be
opened, from the standard input, after promp#ng with the null-
terminated string prompt and disabling echoing. A pointer is
returned to a null-terminated string of at most eight characters.
Files
/devitty
Notes

The return value points to static data whose content is overwritten
by each call.
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Name
getpid, getpgrp, getppid —~ Gets process, process group, and parent
process IDs,
Syntax
int getpid ()
int getpgip ()
int getppid ()

Description
gerpid returns the process ID of the calling process.
getpgrp retums the process group 1D of the calling process.

getppid returns the parent process ID of the calling process.

See Also
exec(S), fork(S), intro(S), setpgrp(S), signal(S)
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Name

getpw — Gets password for a given user ID.

Syntax
int getpw (uid, buf)
int uid;
char *buf;
Description
getpw searches the password file for the uid, and fills in buf with

the corresponding line; it returns nonzero if wid could not be
found. The line is null-terminated. wid must be an integer value.

Files
/etc/ paséwd

See Also

getpwent(S), passwd(M)

Diagnostics

Returns nonzero on error.
Notes

This routine is included only for compatibility with prior systems
and should not be used; see getpwent(S) for routines to use instead.
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Name
gatpwent, getpwuid, getpwnam, setpwent, endpwent — (Gets pass-
word file entry.
Syntax
#include <pwd.h>
struct passwd *getpwent ( );

struct passwd *getpwuid (uid)
int wid;

struet passwd *getpwnam (name)
char *name;

int setpwent ();

int endpwent ();

Description
getpwent, getpwuid and getpwnam each returns a pointer to a swuc-
turc containing the fields of an entry line in the password file. The
structure of a password entry is defined in /usr/include/pwd.h.

The fields have meanings described in passwd(M). (The
pw.comment field is unused.)

getpwent reads the next line in the file, so successive calls can be
used to search the entire file. getpwuid and getpwnam search from
the beginning of the file until a matching wid or name is found, or
EOF is encountered,

A call {o setpwent has the effect of rewinding the password file to

allow repeated searches. endpwent may be called to close the pass-
word file when processing is complete.

Files
letc/passwd
See Also

getlogin(S), getgrent(S), passwd(M)
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Diagnostics

Null pointer (0) returned on EOF or error.

Notes

All information is contained in a static area so it must be copied if
it is to be saved.
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Name

gets, fgets ~ Gets a string from a stream.

Syntax
#Finclude <stdio.h>

char *gets (s)
char *s;

char *fgets (s, n, stream)
char *s;
intn;
FILE *stream;

Description
gek reads a string into s from the standard input stream stdin. The
function replaces the newline character at the end of the string with
a null character before copying to s. gars returns a pointer to s.
fgets reads characters from the streams untill a newline character is
encountered or until n~1 characters have been read. The charac-
ters are then copied to the string 5. A null character is automa#i-
cally appended to the end of the string before copying. fgets
returns a pointer to .

See Also

ferror(S), fopen(S), fread(S), getc(S), puts(S), scanf(S)
Diagnostics
gets and fgets return the constant pointer NULL upon end-of-file

OrT €Irofr.

Notes

geis deletes the newline ending its input, but fgets keeps it.
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Name

getuid, geteuid, getgid, getegid — Gets real user, effective user, real
group, and effective group IDs.

Syntax
unsigned short getuid ()
unsigned short geteuid ()
unsigned short getgid ()

unsigned short getegid ()

Description
getuid returns the real user ID of the calling process.
geteuid returns the effective user ID of the calling process.
getgid returns the real group ID of the calling process.

getegid returns the effective group ID of the calling process.

See Also

intro(S), setuid(S)
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Name
getutent, getutid, getutline, pututline, setutent, endutent, utmpname
— Accesses utmp file entry.

Syntax

#include <sys/types.h>
#include <utmp.h>

struct utmp *getutent ()

struct utmp *getutid (id)
struct utmp *id;

struct utmp *getutline (line)
stract utmp *line;

void pututline (utmp)
struct utmp *utmp;

void setutent ()
void endutent ()
void utmpname (file)
char *file;
Description

getutent, getutid, and getutline each return a pointer to the follow-
ing type of structure:

struct utmp {

char  ut_user[8]; /*User login name*/

char ut_id[4]; /*/etc/inittab id (usually line #)*/
char ut_line[12]; /*device name (console, Inxx)*/
short ut_pid; /*process id */

short ut_type; /*type of entry*/

struct exit_status {
short e_termination /*Process termination status*/

short e_exit; /*The exit status of a process*/
} ut_exit; /*The exit statns of a process*/
/*marked as DEAD_PROCESS.*/
time_t ut_time; /*Time entry was made*/

getutent reads the next entry from a utmp -like file. If the file is not
already open, gefutent opens it; when getutent reaches the end of

the file, it fails,
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getutid searches forward from the current point in the utmp file
until it finds an entry with a wt_type matching id —> w_type if the
type specified is RUN_LVL, BOOT_TIME, OLD_TRME, or
NEW_TIME. If the type specified in id is MNIT_PROCESS,
LOGIN_PROCESS, USER_PROCESS, or DEAD_PROCESS, then
getutid returns a pointer to the first entry whose type matches one
of these four types and whose ut_jd matches id —> wr. id. If the
end of the file is reached without a match, geturid fails.

getutline searches forward from the cumrent point in the utmp file
until it reaches an entry of the type LOGIN_PROCESS or
USER_FROCESS which has an ut_line string matching the fine ~>
ut_jine string. If the end of the file is reached without a match,
getutline fails,

pututline writes out the supplied wirmp structure into the utmp file.
If putudine finds that it is not already in the proper place in the file,
it uses getutid to search forward for the proper place. A user of
pututline could search for the proper place using one of the gesmr
routines, If pururline does not find a matching slot for the new
enfry, it adds a new entry to the end of the file.

setutent resets the input stream to the beginning of the file. This
should be done before each search for a new eniry if the user
desires that the entire file be examined.
endutent closes the currently opened file,
utmprname allows the user to change the name of the file examined,
from /ete/utmp to any other file. Generally, this other file will be
fete/wirap. If this file does not exist, it will not be apparent until
the first attempt to reference the file is made. utmpname does not
open the file; it just closes the old file if open and saves the new
file name.

Files
fetc/utmp
Jetc/atmp

)See Also

ttyslot(S), utmp(M)
Diagnostics

A NULL pointer is returned upon failure to read (either because of
permissions or the end of the file) or upon failure to write.
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Comments

With these rousnes, the most current entry is saved in a static
structure. Multiple accesses require that the structure be copied
before further accesses are made. Each call to either gerutid or
getutline sees the routine examine the static structure before per-
forming more I/0. If the contents of the stadc structure match
what the routine is searching for, the search stops. For this reason,
to use getutline to search for multiple occurrences, the user must to
remove the static after each success, or gemutline will just return the
same pointer over and over again.

There is one exception to the rule of removing the structure before
further reads are done: the implicit read done by pututline (in cases
where it finds that it is not already in the correct place in the file)
will not hurt the contenw of the stadc structure returned by getu-
tent, getutid, or getutline routines if the user has just modified those
contents and passed the pointer back to purutline.

These routines used buffered standard /O for input, but pututline

uses an unbuffered non-standard <write to avoid race conditions
between processes tryingto modify the wmp and wimp files.
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Name

hsearch, hcreate, hdeswoy — Manages hash search tables.

Syntax
#inclnde <search.h>

ENTRY *hsearch (item, action)
ENTRY item;
ACTION action;

mt hereate (nel)
unsigned nel;

void hdestroy (}

Description

hsearch is a hash-table search routine generalized from Knuth (6.4)
Algorithm D. This routine returns a pointer into a hash table indi-
cating the location at which an entry can be found. item is a struc-
ture of type ENTRY (defined in the <search.h> header file) con-
taining two pointers:

item.key points to the comparison key

item.data points to any other data associated with the com-
parison key

Pointers to types other than character should be cast to pointer-
to-character. action is a member of an enumeration type ACTION
indicating the disposition of the entry if it cannot be found in the
table. ENTER indicates that the item should be inserted in the
table at the appropriate point. FIND indicates that no entry should
be made. The retum of a NULL pointer indicates unsuccessful
resolution.

hcreate makes sufficient space for the table. and must be called
before hsearch is used. nel is an estimate of the highest number of
entries the table will contain. The algorithm can adjust this number
upwards in order to obtain mathematically favorable circumstances.

hdestroy destroys the search table, and may be followed by another
call to hcreate. ‘
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hscarch uses open addressing with a mulkplicative hash funcson.
However, its source code has many other options available which
the user may select by compiling the hsearch source with the follow-
ing symbols defined to the preprocessor:

DIV
Use the remsinder modulo table size as the hash function
instead of the multiplicative algorithm,

USCR
Use a User Supplied Comparison Routine for determining table
membership. The routine should be named hcompar and
should behave in a manner similar to stremp (see string(S)).

CHAINED
Use a linked list to resolve collisions, If this option is selected,
the user has the following options;

START Place new entries at the beginning of the
linked Hst (default is at the end).
SORTUP Keep the linked list sorted by key in

ascending order.
sorTpOWN  Keep the linked list sorted by key in des-
' cending order,

In addition, there are preprocessor flags for obtaining debugging
printout (-DDEBUG) and for including a test driver in the calling
routine (-DDRIVER). Consult the source code for further details.

Return Value

hsearch retarns a NULL pointer if either the action is FIND and the
itern could not be found or the action is ENTER and the table is
full.

Example

The following fragment of code will read in strings followed by two
numbers and store them in a hash table, discarding duplicates. It
will then read in stringe and find the matching entry in the hash
table and print it out:

#include <stdio.h>
#include <search.h>

struct info { /*This is the info stored in the table*/
int age. room; /* other than the key. */

¥
#define NUM_EMPL 5000 /* # of elemen in search table */
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main ()

/* space to store strings *)

char string_spacelNUM_EMPL*20];
/* space to store employee info */
struct info info_spacefl NUM.EMPL];
/*next avail space in string space */
char *str_ptr = string_space;

/*next avail space in info_space*/
struct info *info.ptr = info_space;
ENTRY item, *found_item, *hsearch ( );
/* name to look for in table */
char name_to_find[30];

int i = 0;

/* create table */

(void) hcreate(NUM_EMPL);

while (scan(“%s%d%d”, str_ptr, &infor. ptr —>age,
&info_ptr —>room) != F && i++ < NUM_EMPL) {
/*put info in structure, and structure in item */ _
item.key = str._ptr;
item.data = (char *)info_pir;
str_ptr += strlen(str_ptr) + 1;
info_ptr++;

S /* put item into table */

‘ | (void) hsearch(item, ENTER);

}

/* access table */
item.key = name_to_find;
while (scanf(“%s”, item.key) != EOF} {
if ((found_item = hsearch(item, FIND)} !=-NULL) {
/* if item is in the table */
(void)printf(“found %s, age + %d, room = %d\n”,
found_item->key,
((struct info *)found_item~>data)->age,
((struct info *)found_item->>data}—>room);
} else {
(void)printf(“no such employee %s\n”,
name_to_find)

See Also
bsearch(S), Isearch(S), malloc(S), string(S), tsearch(S).
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Diagnostics

Returns a NULL pointer if either the action is FIND? and the item
could not be found or the action is ENTER and the table is full.

Notes

Only one hash search table may be active at any given time.

Warning

hsearch and hcreate use malloc(S) to allocate space,
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Name

hypot, cabs —~ Determines Euclidean distance.

Syntax
#include <math.h>

double hypot (x, y)
double x, y;

double cabs (z)
swuct {double x, y;} z;
Description
hypot and cabs return;
sqrt(x*x + y*y)

Both take precautions ageinst unwarranted everflows.

See Also

sgrt in exp(S), matherr(S)

Diagnostics

When the correct value reaches overflow, Aypot retums a HUGE
value and sets errno to ERANGE.

Theése error-handling procedures may be changed with the
tnatherr (S) function.

Notes

These meutines must be linked by using the =~Im linker optien.
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Name

ioctl — Controls character devices.

R Syntex
#Hinclnde <sysfioctlL.h>
int ioctl{fildes, request, arg)
int fildes;
Description
ioctl performs a variety of functions on character special files {dev-
ices). The arguments reguest and arg depend on which device doct!
is being applied to. The writeups of various devices in Section M
discuss how ioctl applies to them.
focti fails if one or more of the following are true:
A signal is caught during foctl system call. [EINTR]
fildes is not a valid open file descriptor. [EBADF]
o _
Lo fildes is pot associated with a character special dcvice.
e [ENOTTY)
reqguest or arg is not valid. See termio (M). (EINVAL]
A signal was caught during the ioctl system call. [EINTR]
Returmn Value
If an error has occurred, a value of ~1 is returned and errno is set
to indicate the error.
See Also
ty(M}, texmio (M)
P
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Name

kill -~ Sends a signal to a process or a group of processes.

Syntax
#Finclude <signal.h>

int kib) (pid, sig)
int pid, sig;

Description

kill sends a signal to a process or a group of processes. The pro-
cess or group of processes to which the signal is to be sent is speci-
fied by pid. The signal that is to be sent is specified by sig and is
either one from the list given in signal(S), or 0. If sig is O (the null
signal), error checking is performed but no signal is actually sent.
This can be used to check the validity of pid.

The real or effective user ID of the sending process must match the
effective user ID of the receiving process umnless, the effective user
ID of the sending process is super-user, or the process is sending to
itself. .

The processes with a process ID of 0 and a process ID of 1 are spe-
cial processes (see intro (S)) and will be referred to below as proc0
and procl respectively.

If pid is greater than zero, sig will be sent to the process whose
process ID is equal to pid. pid may equal 1.

If pid is 0, sig will be sent to all processes excluding proc0 and
proct whose process group ID is equal to the process group ID of
the sender.

If pid is ~1 and the effective user ID of the sender is not super-
user, sig will be sent to all processes excluding proc0 and procl
whose real user ID is equal to the effective user ID of the sender.

If pid is ~1 and the effective user ID of the sender is super-user,
sig will be sent to all processes excluding proc0Q and proci.

If pid is negative but not ~1, sig will be sent to all processes whose
process group ID is equal to the absolute value of pid.
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kili will fail and no signal will be sent if one or more of the follow-
ing are true:

Sigisnota 1llzali(‘_l signal number. [EINVAL]

No process can be found ¢orresponding to that specified by pid.
[ESRCH]

The sending process is not sending to itself, its effective user ID
is not super-user, and its effective user ID does not match the
real user ID of the receiving process. [EPERM]

Retarn Value

Upen successful completion, a value of 0 is returned. QOtherwise, a
value of ~1 is retirned and errn# is set to indicate the error.

See Also

kil(C), getpid(S), setpgrp(S), signal(S)
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Name

13tol, 1tol3 — Converts between 3-byte integers and long integers.

| . Syntax

void 13w1 (Ip, cp, n)
long *1p;

char *¢p;

int n;

void Itol3 (cp, 1p, n)
char *cp;

long *Ip;

intn;

Description

13t0! converts a list of n 3-byte integers packed into a character
strng pointed to by ¢p into a list of long integers pointed to by Ip.

#0l3 performs the reverse conversion from long integers {Ip) to 3-
o byte integers {cp).

These funcfions are useful for file gystem maintenance where the-
block numbers are 3 bytes long.
See Also

filesystem{F})
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Name

link ~ Links a new filename to an existing file.

Syntax
int link (pathl, path2)
char *pathl, *path2;

Description
pathl points to a pathname naming an existing file. path2 points to
a pathname giving the new filename to be linked. linrk makes a new
link by crea%ing a new directory entry for the exisling file using the
new name. The contents of the existing file can then be accessed

using either name.

fink will fail and no link will be created if one or more of the fol—
-lowing are true:

A compopent of either path prefix is not a directory.
[ENOTDIR]

A component of either path prefix does not exist. [ENOENT]

A component of either path prefix denies search pemuss:on
[EACCES]

The file named by pathl does not exist. [ENOENT]
The link named by path2 already exists. [EEMNST)

The file named by pathl is a directory and the effective user ID

is not super-user. [EPERM]

The link named by path2 and the file named by pathl are on
different logical devices {file systems). [EXIDEV]

path2 points to a null pathname. [ENOENT]

The requested link requires wriling in a directory with a mode
that denies write permission. [EACCES]

The requested link reqnires writing in a directory on a read-only |
fle system. [EROFS]

path points outside the process’ allocated address space.
[EFAULT]
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The maximum number of linesto a file is excesded, [MVILINK]

The directory to contain the file cannot be extended. [KNOSPC]|

Return Value
When the linking procedure is successfully completed, a value of 0
is returned. Otherwise, a value of —1 is returned and errnio is set to
indicate the error.

See Also
In(C}, unlink(S}
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Name

lock — Locks a process in primary memory.

Syntax

int lock(flag);
int flag;

Description

If the flag argument is nonzero, the process executing this call will
not be swapped except if it is required to grow. If the argument is
zero, the process is unlocked. This call may only be executed by
the super-user.

Notes

locked processes interfere with the compaction of primary memory
and can cause deadlock. Systems with small memory configura-
tions should avoid using this call. It is best to lock process soon
after booting because that will tend to lock them into one end of
memory.

This feature is a XENIX specific enhancement and may not be

present in all UNIX implementations. This routine must be linked
using the linker option -Ix.

June 21, 1987 ’ Page 1







LOCKF (S) LOCKF (S)

Name

lock ~ Provide semaphores and record locking on files.

i Syntax
#include <unistd.h>

int lockf(fildes, function, size}
long size;
int fildes, function;

Description

lockf locks a specified region of the file given by the file descriptor,

fildes, against access by all other processes. Other processes which

attempt to use the locked region will either return an error or wait

until the region is unlocked. More than one region in a file can be

locked. When the process closes the file {or terminates}, all locks -
are removed. See fers?(S) for more information about record lock-

ing.

fildes is au open file descriptor. The file descriptor must have
{ O_WRONLY or O_RDWR permission in order to establish a lock
with the Jockf function call.

The function argument specifies what action to take. The possible
values are defined in <unistd.h> and as follows:

F_ULOCK
Unlock a previously locked region.

F_LOCK
Lock the region for exclusive use. If the region is not avail-
able, the calling process sleeps until the region is available,

F.TLOCK
Test for locks, then lock the region for exclusive use. If the
region is not available, lockf returns immediately and sets
errno to EAGAIN .

F_TEST

- Test the region for other processes’ locks. This argument is
{ used to determine whether or not another process has placed
B a lock on the specified region.

The size argument is the number of contiguous bytes to be locked
or unlocked. The region to be locked starts at the current position
in the file and extends forward. for a positive size and backward for
a negative size (the preceding bytes up to but not including the
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current offset). If the size is 0, the region extends from the current
position in the file to the current or future end of the file. An area
does not need to be allocated to the file in order to be locked as
such locks may exist past the end-of-file.

The sections locked with F.L.OCK or F_TLOCK may, in whole or in
part, contain or be contained by a previously locked region for the
same process. When this occurs, or if overlapping regions occur,
the regions are combined. If the request requires that a new ele-
ment be added to the table of active locks and this table is already
full, an [EDEADLK] (or [EDEADLOCK])) error is returned and
the new region is not locked. ’

F_LOCK and F_TLOCK requests differ only by the action taken if
the resource is not available, F.LLOCK will cause the calling process
to sleéep until the resource is available. EILOCK will cause the
function 'to return a- -1 and set ermo to [EAGAIN] error if the
region is already locked by another process.

F_ULOCK requests may, in whole or in part, release one or more
locked regions confrolled by the process. When regions are not
fully released, the remaining regions are still locked by the process.
Releasing the center region of a locked region requires an addi-
tional element in the table of active locks. If this table is full, an
[EDEADLK] (or [EDEADLOCK]) error is retumed and the
requested region is not released.

A potential for deadlock occurs if a process controlling a locked
resource is put to sleep by accessing another process’s locked
resource, Therefore, calls to lockf(S) or fcrzt&r?,} scan for a
deadlock prior to sleeping on a locked resource. An [EDEADLK]
(or [EDEADLOCKY]) error return is made if sleeping on the locked
resource would cause a deadlock.

Sleeping on a resource is interrupted with any signal. The alarm(S)

routine may be .used to provide a timeout facility in applications

that require this facility.

The lockf routine will fail if one or more of the following are true:
Sildes is not a valid open descriptor. [EBADF)

cmd is F.TLOCK or F_TEST and the region is already locked by
another process. [EAGAIN]

cmd is F.LOCK or F.TLOCK and a deadlock occurs. Also the
cmd is either of the above or F.U OCK, and there are not
enough entries in the system lock table to honor the request.
[EDEADLK] or [EDEADLOCK]
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Return Valuaes

When the lock routine is successfully completed, a value of O is
returned. Otherwise, a value of -1 is returned and errno is set to
indicate the error.

See Also

alaxm(S), chmod(S), close(S), creat(S), fentl(S), open(S), read(S),
write(S),

Notes

Record and file locking should not be used in combination with the
standard 1/0 routines, such as fopen(S), fread(S), and fisrire(S).
Instead, the more primitive, non-buffered routines such as open(S)
should be used. Unexpected results may occur in processes that do
buffering in the user address space. The process may later
read/write data which is or was locked.
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Name

locking — Locks or unlocks a file region for reading or writing.

Syntax

#include <sys/types.h>
#include <sys/locking.h>

int locking(fildes, mode, size);
int fildes, mode;
long size;

Description

locking allows a specified number of bytes in a file to be controlled
by the locking process. Other processes which attempt to read or
write a portion of the file containing the locked region may sleep
untl the area becomes unlocked depending upon the mode i
which the file region was locked.

A file must be open with read or read/write permission for a read
lock to be performed. Write or read/write permission is required
for a write lock. If either of these conditions are not met, the lock
will fail with the error EINVAL.

A process that attempts to write to or read a file region that has
been locked against reading and writing by another process (using
the LK_LOCK or LK NBLCK mode) will sleep until the region of
the file has been released by the locking process.

A process that attempts to write to a file region that has been
locked against writing by another process (using the LK_RLCK or
LK_NBRLCK mode) will sleep until the region of the file has been
released by the locking process, but a read request for that file
region will proceed normally.

A process that attempts to lock a region of a file that contains
areas that have been locked by other processes will sleep if it has
specified the LK_LOCK or LK_RLCK mode in its lock request, but
will return with the error EACCES if it specified LK NBLCK or
LK _NBRLCK.

fildes is the value returned from a successful creat, open, dup, or
pipe system call.
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mode specifies the type of lock operation to be performed on the
file region. The available values for mode are:

LK. UNLCK 0 :
Unlocks the specified region. The calling process releases a
region of the file it had previously locked.

LK.LOCK 1
Locks the specified region. The calling process will sleep until
the entire region is available if any part of it has been locked by
a different process. The region is then locked for the calling
process and no other process may read or write in any part of
the locked region. (lock against read and write).

LK _NBLCK 2
Locks the specified region. If any part of the region is already
locked by a different process, return the error EACCES instead
of waiting for the region to become available for locking (non-
blocking lockrequest).

LK RICK 3
Same as LK _TOCK except that the locked region may be read by
other processes (read permitted lock).

LK _NBRLCK 4
Same as LK _NBLCK except that the locked region may be read
by other processes (nonblocking, read permitted lock}).

The locking utility uses the current file pointer position as the start-
ing point for the locking of the file segment. So a typical sequence
of commands to lock a specific range within a file might be as fol-
lows:

fd=open("datafile", O_RDWR);
Iseek(fd, 200L, 0);
locking(fd, LK_.LOCK, 200L);

Accordingly, to lock or unlock an entire file a seek to the beginning
of the file {position 0) must be done and then a locking callmustbe
executed with a size of 0.

Size is the number of contiguous bytes to be locked or unlocked.
The region to be locked starts at the currsnt oiset in the file. If
size is 0, the entire file (up to a masimum of 2 to the power of 30
bytes) is locked or unlocked. size may extend beyond the end of
the file, in which case only the process issuing the lock call may
access or add information to the file within the boundary defined by
size.
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The potential for a deadlock occurs when a process controlling a
locked area is put to sleep by accessing another process’ locked
area. Thus calls to locking, read, or write scan for a deadlock prior
to sleeping on a locked region. An EDEADLX (or EDEADLOCK)
error return is made if sleeping on the locked region would cause a
deadlock.

Lock requests may, in whole or part, contain or be contained by a
previously locked region for the same process. When this occurs,
er when adjacent regions are locked, the regions are combined into
a single area if the mode of the lock is the same (i.e.; either read
permitted or regular lock). If the mode of the overlapping locks
differ, the locked areas will be assigned assuming that the rost
recent reguest must be satisfied. Thus if a read only lock is applied
to a region, or part of a region, that had been previously locked by
the same process against both reading and writing, the area of the
file specified by the new lock will be locked for read only, while the
remaining region, if any, will remain locked against reading and
writing. There is no arbitrary limit to the number of regions which
may be locked in a file. There is however a system-wide limit on
the total number of locked regions. This limit is 200 for XENIX
systerns.

Unlock requests may. in whole or part, release one or more locked
regions controlled by the process. When regions are not fully
released, the remaining areas are still locked by the process.
Release of the center section of a locked area requires an addi- .
tional locked element to hold the separated section. If the lock
table is full, an errvor is returned, and the requested region is not
released. Only the process which locked the file region may unlock
it. An unlock request for a region that the process does not have
locked, or that is already unlocked, has no effect. When a process
terminates, all locked regions controlled by that process are
unlocked.

If a process has done more than one open on a file, afl locks put
on the file by that process will be released on the first close of the
file.
Although no error is returned if locks are applied to special files or
pipes, read/write operations on these types of files will ignore the
locks. Locks may not be applied to a directory.

See Also

creat(8), open(S), read(S), write(S), dup(S), close(S), Iseek(S)

Diagnostics

locking retnrns the value (int) -1 if an error occurs. If any portion
of the region has been locked by another process for the LK. LOCK
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and LK_RLCK actions and the lock request is to test only, errno is
set to EAGAIN when used with XENTX System V binaries. If the
binary using this routine is a XENIX 3.0 binary, this erzzno is set to
EACCES. ¥ the file speciied is a directory, errno is set to
EACCES, ¥ locking the region would cause a deadlock, errno is
set to EDEADLK (or EDEADLOCK). I there are no more free
internal locks, ersro is set to EDEADLK (or EDEADLOCK ).

Notes

Thhis routine must be linked with the linker option ~k.
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Name

logname ~ Finds login name of user.

Syntax

char *logname();

Description

logname retums the current user name from Jogin to stdout,

Files

feic/profile

See Also
env(C), login(M), profile(M), environ(M)
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Name

Isearch, Ifind — Performs linear search and update.

Syntax

#include <stdio.h>

#include <search.h>

char *Isearch (key, base, nelp, width, compar)
char *key;

char *base;

unsigned *nelp;

unsigned width;

int (*compar)();

char *Ifind (key, base, nelp, width, compar)
char *key;

char *base;

unsigned *nelp;

unsigned width;

int (*compar) Q;

Description

Isearch is a linear search routine generalized from Knuth (6.1)
Algorithm Q. It returns a pointer into a table indicating the loca-
tion at which a datum maybe found. If the item does not occur, it
is added at the end of the table. The first argument is a pointer to
the datum to be located in the table. The second argument is a
pointer to the base of the table. The third argument is the address
of an integer containing the number of items in the table. It is
incremented if the item is added to the table. The fourth argument
is the width of an element in bytes. The last argument is the name
of the comparison routine. It is called with two arguments which
are pointers to the elements being compared. The routine must
return zero if the items are equal, and nonzero otherwise.

Ifind is the same as Isearch except that if the datum is not found, it
is not added to the table.

Example

This fragment of code will read < TABSIZE strings of length <
ELSIZE and store them in a table, eliminating duplicates:

#include <stdio.h>
#include <search.h>

#define TABSIZE 50
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#define ELSIZE 120

char line[ELSE.E], tab[TABSIZE]ELSIZE), *lsearch( );
unsigned nel = 0;
int stremp( };
while (fgetsgine, ELSIZE, stdin} I= NULL &&
nel < TABSHE) :
(void) Isearch(line, (char *)tab, &nel,
ELSIZE, stremp);

See Also

bsearch(S), hsearch(S), gsort(S), tsearch(S)

Diagnostics

If the datum searched for is found, both Isearch and Ifind retum a
pointer to it. Otherwise, ¥find returns NULL and Isearch returns a
pointer to the newly added element.

Notes

The pointers to the key and the element at the base of the table

should be of type pointer-to-element, and cast to type pointer-to-
character.

The comparison function need not compare every byte, so arbitrary
data may be contained in the elements in addition to the values
being compared.

Although declarad as type pointer—towcharacter, the value returned
should be cast into type pomter-to-element

Unpredictable events can occur if there is not enough room in the
table to add a new item.
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Name

Iseek — Moves read/write file pointer.

Syntax
long Iseek (fildes, offset, whence)
int fildes;
long affset;
int whence;
Description
fildes is a fle descriptor returned from a crear, open, dup, or fentl
system call. Iseek sets the file pointer associated with fildes as fol-
lows:
If whence is 0, the pointer is set to offser bytes.
If whence is 1, the pointer is set to iss current location plus offset.

If whence is 2, the pointer is set to the size of the file plus offser.

Upon successful completion, the resulting pointer location as meas-
ured in bytes from the beginning of the file is returned.

Iseelc will fail and the file pointer will remain unchanged if one or
more of the following are true:

fildes is not an open file descriptor. [EBADF]
fildes is associated with a pipe or fifo. [ESPIPE]
whence is not 0, 1 or 2. [EINVAL and SIGSYS signal]
The resulting file pointer would be negative. [EINVAL]
Some devices are incapable of seeling. The value of the file
pointer associated with such a device is undefined.
Return Value
Upon successful completion, a nonnegative integer indicating the

file pointer value is returned. Otherwise, a value of -1 is retumned
and errno is set to indicate the error.
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See Also
creat(S), dup(S), fentl(S), open(S)
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Name

malloc, free, realloc, calloc — Allocates main memory.

Syntax
char *malloc (size) unsigned size;

void free (ptr)
char *ptx;

char *realloc (ptr, size)
char *pw;
unsigned size;

char *calioc {nelem, elsize)
unsigned nelem, elsize;

Description

There are two versions of the malloc(S) package. Both versions are
documented in these malloc(S) manual pages; the description for
the other package starts on page 3. This portion of the maaual
page documents the standard, default mallec(S) package. This ver-
sion of malloc and free provide a simple general-purpose memory
allocasion package. malloc returns a pointer to a block of at least
size bytes beginning on a word boundary.

The argument to free is a pointer to a block previously allocated by
malloc; tbis space is made available for further allocation, but its
contents are left undisturbed.

Undefined results will occur if space assigned by matloc is overrun
or if some random number is handed to free.

malioc allocates the first contigunous reach of free space found in a
circular search from the last block allocated or freed, coalescing
adjacent free blocks as it searches. It calls sbrk (see sbrk(S)) to get
more memoiy from the system when there is no suitable space
already free.

realloc changes the size of the block pointed to by ptr to size bytes
and returns a pointer to the (possibly moved) block. The contents
will be unchanged up to the lesser of the new and old sizes. If no
free block of size bytes is available in the storage arena, then realloc
will ask malloc to enlarge the arena by size bytes and will then move
the data to the new space.
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realloc also works if pzr points to a block freed since the last call of
malloc, realloc, or calloc; thus sequences of free, malloc and real-

foc can exploit the search strategy of malloc to do storage compac-
tion,

calloc allocates space for an array of nelem elements of size elsize.
The space is initialized to zeros.

Each of the allocation routines returns a pointer to space suitably

aligned (after possible pointer coercion) for storage of any type of
object.

See Also
brkctl(S), malloc(S), sbrk(S)

Diagnostics

malloc, realloc and calloc return a null pointer (0) if there is no
available memory or if the area has been detectably corrupted by
storing outside the bounds of a block. When realloc returns @, the
block pointed to by ptr may be destroyad.

Note

As noted, malloc calls sbrk to allocate memory. Since sbrk takes a
signed integer as its argument, malloc will fail if an attempt is made
to allocate more memory than a signed integer will hold (32K -1).

Search time increases when many objects have been allocated; that
is, if a program allocates but never frees, then each successive allo-
cation takes longer. For an alternate and more flexible implemen-
tation sec the malloc(S) documented on pages 3-3 of this manual
enuy.
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Name

malloc, free, realloc, calloc, mallopt, mallinfo — Allocates main
memory quickly.

Syntax
#include <malloc.h>

char *malloc (size)
unsigned size;

void free (ptr)
char *ptr;

char *realloc (ptr, size)
char *ptr;
unsigned size;

char *calloc (nelem, elsize)
unsigned nelem, elsize;

int mallopt (cmd, value)
int cmmd, value;

struct mallinfo mallinfo

Description

There are two versions of the malloc(S) package. This is the library
version which provides a simple general-purpose memory allocation
package, that runs considerably faster than the other malloc(S)
package. Both versions are documented in these malloc(S) manual
pages; the description of the standard default package starts on

page 1.
This malloc(S) package is found in the library “malloc” and is
loaded when the option -hnalloc is used with cc(CP) or 1d(CP).

malloc returns a pointer to a block of at least size bytes suitably
aligned for any use.

The argument to free is a pointer to a block previously allocated by
malloc; after free is performed this space is made available for
further allocation, and its contents destroyed (see mallopt below
for a way to change this behavior).

Undefined results occur if the space assigned by malloc is overrun
or if some random number is handed to free.
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realloc changes the size of the block pointed to by piz to size bytes
and retuens a pointer to the (possibly moved) block. The contents
will be unchanged up to the lesser of the new and old sizes.

caloc allocates space for an array of nelem elements of size elsize.
The space is initialized to zeros.

mallopt provides for control over the allocation algorithm. The
available values for cmd are:

M _MXFAST
Set maxfast to value. The algorithm allocates all blocks
below the mize of maxfast in large groups and then doles
them out very quickly. The default value for maxfast is
0.

MNLBLXS S
Set numiblks to vakie. The above mentioned “large
groups” each contain numiblks blocks. numiblks must
i)gogreater than 0. The default value for numiblks is

M_GRAIN Set grain to value. The sizes of all blocks smaller than
maxfast are considered to be rounded up to the nearest
multiple of grain. grain must be greater than 0. The
default value of grain is the smallest number of bytes
which will allow alignment of any data type. value will
be rounded up to a multiple of the default when grain
is set.

M KEEP Preserve data in a freed block until the next malloc,
realloc, or calloc. This option is provided only for
compatbility with the old version of malloc and is not
recommended,

These values are defined in the <malloc.h> header file.

mallept may be called repeatedly, but may not be called after the
first small block is allocated.

mallinfo provides instrumentation describing space usage. It
returns the structure:

swcuct mallinfo {

int arena; /* total space in arena */

int ordblks; /* number of ordinaryblocks */

int smblks; /* number of small blocks */

int hblkhd; /* space in holding block headers */
int hblks; /* number of holding blocks */

int usmblks; #* space in small blocks in use */
int fsmblks; /* space in free small blocks */

int uordblks; /* space in ordinary blocks in use */
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int fordblks: {* space in free ordinary blocks */
int keepcost; /* space penalty if keep option */
/* is used */

}

This structure is defined in the <malloe.h>> header file.
Each of the allocation routines returns a pointer to space suitably
aligned (after possible pointer coercion) for storage of any type of
object.

See Also
XENIX Programmuer’s Guide
brkctl(S), malloc(S), sbrk(S)

Diagnossics
malloc, realloc and calloc return a NULL pointer if there is not
enough available memory. When reafioc returns NULL, the block
pointed to by pé#r is left intact. If mallopt is called after any alloca-

tion or if cmd or value are mvalid, non-zero is returned. Other-
. wise, it returns zero.

Warnings

This package usually uses more data space than the other
malioc(S).

The code size is also bigger than the other malloc(S).

Note that unlike the other malloc(S), this package does not
preserve the contents of a block when it is freed, unless the
M_KEEP opton of mallopt is used.

Undocumented featwes of the other malloc(S) have not been
duplicated.

These routines must be linked with the -lmalloc linker option.
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Name

matherr ~ Error-handling function.

Syntax
#include <math,h>

jnt matherr (x)
struct exception *x;

Description

matherr is invoked by functons in the Math Library when errors
are detected. Ulsers may define their own procedures for handling
errors, by including a funcion named matherr in their programs.
matherr must be of the form described above. When an error
occurs, a pointer to the exception swucture x will be passed to the
user-supplied matherr function. This structure, which is defined in
the <math.h> header file, is as follows: .

struct exception {
int type;
char *name;
double argl, arg2, retval;

.
3

The element fype is an integer describing the type of error that has
occurred, from the following list of constants (defined in the
header file):

DOMAIN argument domain error
SING argument singularity
OVERFLOW ovaflow range error
UNDERFLOW underflow range error
TLOSS total loss of significance
PLOSS partial loss of significance

The element name points to a string containing the name of the
function that incurred the error. The variables arg? and arg2 are
the arguments with which the function was invoked. retval is set to
the default value that will be returned by the function unless the
user’s matherr sets it to a different value.

If the user’s matherr function returns non~zero, mn¢ error message
will be printed, and errno will not be set.

If matherr is not supplied by the user, the default error-handling

procedures, described with the math functions involved, will be
mvoked upon error. These procedures are also summarized in the
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table below. In every case, errno is set to EDOM or ERANGE and
the program continues.

Example
#include <math.h>

int
matherr(x)
register struct exception *x;

switch (x—>type) {
case DOMAIN:
/Q
* change sqrt to return sqrt(-argl), not 0
*

if (Istrcmp(x~>name, “sqrt"}) {
x->retval = sqrt(-x->argl);
return (0);
/t
* print message and set ermo
i

b
case SING:
/t
* all other domain or sing errors,
. /pr‘nt message and abort
-

fprintf{stderr, "domam error in %s\n", Xx~>name);
abort{ }:
case PLOSS:;
/#
* print detailed error message
*/
fprintf(stderr, "loss of significance in %s(%g) = %g\n",
x->name, x~>argl, x->retval);
return (1);
/#
* take no other action
*/

retura (0);
/ *

* all other errors, execute default procedure
*/
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DEFAULT ERROR HANDLING PROCEDURES
Tvpes of Errors
type ‘DOMAIN! SING [OVERFLOW |UNDSRFLOW | TLOSS | PLOSS
ermo } EDOM | EDOM ERANGE ERANGE ERANGE | ERANGE

IPESSEL: - - - ! - M, 0 » :
0, ¥1, yn (axe < DM, -H - - ] - - -
EXP: - - | 0 Lo - 0 -
LOG, LOG10:

{arg < O} M, -H - - - - -

{arg = O - M, -H - - - -
IPOW: . - - *H 0 - -

** non~int | M, D - - - - .
In‘:)g“ non-pos
kQRT: M, 0 - - - . - -
EAMMA: - M, H H - - -
o - - 1 3] - - -
oz - - +H ; - - -
KOOSH: - - ks - — -
ISIN, COS, TAN: - - - - ) M, 0
ASIN, ACCTS,
ATANZ: M, 0 - - - - -
ABBREVIATIONS

hd As much as possible of the value is returned.
M Message is printed {(ENOM error).
H HUGE is returned.
-H ~HUGE is returned.
+H  HUGE or ~-HUGE is returned.
Q is returged.

Notes

These routines must be linked by using the =Im linker option.
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Néme

memccpy, memchr, memcmp, memcpy, memset - Memory opera-
tions.

Syntax
#include <memory.h>>

char *memccpy (s1, s2, ¢, n)
char *s1, *s2;
mtc, n;

char *memchr (s,c,n)
char *s:
int c, n;

mt mememp (s1, s2, n)
char *s1, *s2;
intn: o

char *memepy (sl, s2, n)
char *s1, *s2; .
int n;

char *memset (s, ¢, n)
char *s; :
int c. n;

Description

These functions operate as efficiently as possible on memory areas;
however, they do not check for the overflow of any receiving
memory area. Memory areas are arrays of characters bounded by a
count, not terminated by a null character.

memcepy copies characters from memory area 52 into s, stopping
after the first occurrence of character ¢ has been copied, or after n
characters have been copied, whichever comes first. It returns a
pointer to the character after the copy of ¢ in si. If ¢ was not
found in the first n characters of 52, memccpy returns a NULL
pointer.

memchr returns a pointer to the first occurrence of character ¢ in

the first n characters of memory area s. If ¢ does not occur, this
function returns a NULL pointer.
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memcmp compares its arguments, looking at the first n characters
only, and returns an integer. This integer will be less than, equal
to, or greater than O according to whether s7 is lexicographically
less than, equal to, or greater than s2.

memecpry copies n characters from memory area s2 to s1. It returns
sl.

memset sets the first n characters in memory area § to the valze of
character ¢. Itreturnss.

These routines are declared in the «<memory,h> header file,

Notes

memncmp uses mnative character comparison, which is signed on
some systems and unsigned on others; therefore, the sign of the
value returned is device-dependent when one of the characters has
its high-order bit set.

Character movement is performed differently in different imple-
mentations, so overlapping moves may yield unexpected results.

June 21, 1987 Page 2



-

MKNOD (S) MKNOD (S)

Name

mknod — Makes a directory, or a special or ordinary file.

Syntax

int mknod (path, mode, dev)
char *path;
int mode, dev;

Description

mknod creates a new file named by the pathname pointed to by
path. The mode of the new file is initialized from mode. Where
the value of mode is interpreted as follows:

0170000 File type; one of the following:
0010000 Named pipe special
0020000 Character special
0040000 Directory
0050000 Name special file
0060000 Block special
0100000 or 0000000 Ordinary file

0004000 Set user ID on execution
0002000 Set group ID on execution
0001000 Save text image after execution

0000777 Access permissions; constructed from the following
0000400 Read by owner
0000200 Write by owner
0000100 Execute (search on directory) by owner
0000070 Read, write, execute (search; by group
0000007 Read, write, execute (search} by others

Values of mode other than those above are undefined and should
not be used.

The file’s owner ID is set to the process’ effective user ID. The
file’s group ID is set to the process’ effective group ID.

The low-order 9 bits of mode are modified by the process’ file
mode creation mask: all bits set in the process’ file mode creation
mask are cleared. See urmask(S). Xf mode indicates a block, char-
acter, or name special file, then dev is a configuration-dependent
specification of a character or block I/0 device. If mode does not
indicate a block, character, or name special file, then dev is
ignored. For block and character special files, dev is the special
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file's device number, For name special files, dev is the type of the
name file, either a shared memory file or a semaphore.

mknod may be invoked only by the super-user for file types other
than named pipe-special files,

mknod will fail and the new file will not be created if one or more
of the following are wue:

The process’ effective user ID is not super-user. [EPERM]
A component of the path prefix is not a directory. [ENOTDIR]
A component of the path prefix does not exist. [KNOENT]

A component of the path preﬁx denies search permission.
[EACCES]

The directory in which the file is to be created is located on a
read-only file system. [EROFS]

The named file exists. [EEXIST)

path points outside the process’ allocated address space.
[EFAULT)

The directory to contain the new file cannot be extended.
[ENOSPC]

Return Valwe

Upon successful completion a value of O is returned. @therwise, a
value of —1 is returned and errzo is set to indicate the error.

See Also
chmod(S), creatsem(S), exec(S), filesystem(F), mkdir(C),
mknod(C), sdget(S), umask(S),

Notes
Semaphore files should be created with the ¢reazsem(S) system call.

Share data files should be created with the sdges(S) system call.
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Name

mktemp — Makes a unique filename.

Syntax
char *mktemp(template)
char *template;

Description
mktemp replaces template with a unique filename and returns the
address of template. The template should look like a filename with
six trailing X’s, which will be replaced with the current process ID

preceded by a letter. The letter will be chosen so that the resulting
name does not duplicate an existing file.

See Also

getpid(S), impfile(S), tmpnam(S)

Notes

It is possible to run out of letters.

June 21, 1987 Page 1






MONITOR (S) MONITOR (S)

Name

monitor — Prepares execution profile.

Syntax
void monitor (lowpc,highpe,buffer,bufsize, nfunc)
int (*lowpc) (), (*highpce) ();

short *buffer;
int bufsize, nfunc;

Description

monitor is an interface to profil(S). lowpc and highpc are ‘the
addresses of two functions; buffer is the address of a user-supplied
array of bufsize short integers. monitor arranges to record a histo-
gram of periodically sampled values of the program counter, and of
counts of calls of certain funcwons, in the buffer. The lowest
address sampled is that of lowpc and the highest is just below
highpc. At most nfunc call counts can be kept; only calls of func-
tions compiled with the profiling option —p of cc(CP) are
recorded. For the results to be significant, especially where there
are small, heavily used rousines, it is suggested that the buffer be no
more than a few times smaller than the range of locations sampled.
To profile the entire program, it is sufficient to use

extern etext();

;J-n.onitor((int ()2, etext, buf, bufsize, nfunc);
etext lies just above all the program text.

To stop execution monitoring and write the results on the file
mon.out, use

monitor((int (*)())0);

prof(CP) can then be used to examine the results.

Files

mon.out

See Also
cc(CP), prof(CP), profil(S)
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Notes
An executable program created by cc =—p automatically includes
calls for mon#or with default parameters; monitor needn’t be called
explicitly except to gain fine control aver profiling.

Warning
Profiling gives incorrect results for hybrid model 286 programs (i.e.

those with 16 bit text pointers within modules and 32 bit text
pointers between modules).
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Name

mount ~ Mounts a file system.

Synsax
int mount (spec, dir, rwilag)
char *spec, *dir;
int rwilag;

Description
mount requests that a removable file system contained on the block
special file idenified by spec be mounted on the directory identi-
fied by dir. spec and dir are pointers to pathnames,

Upon successful completion, references to the file dir will refer to
the root directory on the mounted file system.

The low-order bit of rwflag is used to conirol write permission on
the mounted {ile system; if 1, writing is forbidden, otherwise writing
is permitted according to individual file accessibility.
mount may be invoked only by the super-user.
mount will fail if one or more of the following are true:
The effective user ID is not super-user. [EPERM)
Any of the named files does not exist. [ENOENT)
A component of a path prefix is not a directory. [ENOTDIR]
spec is not a block special device. [ENOTBLX]
The device associated with spec does not emist. [ENXIO)
dir is not a directory. [ENOTDIR]

spec or dir points outside the process’ allocated address space.
[EFAULT)

dir is currently mounted on, is someone’s current working direc-
tory, or is otherwise busy. [EBUSY)

The device associated with spec is currently mounted. [EBUSY]

There are no more mount table entries. [EBUSY)
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Returmm Value

Upon successful completion a value of ¢ is returned. Otherwise, a
value of ~1 is returned and errno is set to indicate the error.

See Also

mount(C), umount(S)

June 21, 1987 Page 2



MSGCTL (S) MSGCTL (S)

Name

msgctl - Provides message control operations.

Syntax

#nclude <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>

int msgctl (msqid, cmd, buf)
int msqid, cmd;
struct msquid._ds *buf;

Descrip tion
msgcil provides for message control operasions specified by cmd.
- The cmds available are:
IPC_STAT

Places the current value of each member of the data
structure associated with msgid into the structure pointed
to by buf. Contents of this structure are defined in
intro(S).

IPC_SET Sets the value of the following members of the data struc-
tnr}a associated with msqid into the swucture pointed to by
buf:

msg..perm.uid

msg..perm.gid

msg_perm.mod /* only low 9 bits*/
msg_qbytes

This cmd ean only be executed by a process that has an
effective user ID equal to either a super-user or to the
value of msg_perm.uid in the data structure associated
with msqgid. Only a super-user can raise the value of
msg_gbyzes.

IPC_RMID
Removes the message queue identifier specified by msqid
from the system and destroys the message queue and data
structure associated with it. This c#d can only be exe~
cuted by a process that has an effective user ID equal to
either a super-user or to the value of msg_perm.uid m the
data structure associated with msgqid.
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msgetl will fail if one or more of the following are true:
msgid is not a valid message queue identifier. [EINVAL]
omd is not a valid command. [EINVAL]

¢md is equal to IPC_STAT and buf points to an address in
read-only shared data. [EINVAL]

emd is equal to IPC_STAT and read operation permission is
denied to the calling process (see intro (S)). [EACCES]

cmd is equal to IPC_RMID or IPC_SET. The effective user
ID of the calling process does not equal that of a super-user
nor does it equal the value of msg. perm.uid in the data struc-
ture associated with msgid. [EPERM]

Cmd is equal to IPC_SET, an attempt is being made to
increase to the value of #5¢_gbytes, and the effective user ID
of the calling process is not equal to that of super user.

buf points to an illegal address. [EFAULT]

Return Valoe

A value of 0 is retnrned upon successful completion. Otherwise,
~1 is returned and errno is set to indicate the error.

See Also

intro(S), msgget(S), msgop(S)
Notes

Programs using this function must be compiled with the -Me com-
piler option.
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Name

msgget — Gets message queue.

Syntax
#include <sys/types.h>

#include <sys/ipc.h>
#include <sys/msg.h>

int msgget (key, msgflg)
key_t key;
int msgflg;

Description

msgget returns the message queue identifier associated with key.

A message queue identifier, an associated message queue, and data
structure (see intro (S)) are created for key if one of the following is

true:
key is equal to IPC_PRIVATE .

key does not already have a message queue identifier associated
with it, and (msgflg & TPC_CREAT ) is “true”.

Values for the data structure associated with the new message
queue identifier are initialized as follows:

msg_pernn.cuid and msg_penn.uid are set equal to the effective
user ID of the calling process. msg_perm.cgid and

msg_perm.gid are set equal to the effective group ID of the cal-
ling process.

The low-order 9 bits of msg perm.mode are set equal to the
low-order 9 bits of msgfig.

msg_gnum,msg_lspid,msg_lrpid, and msg_rtime are set equal
to 0.

msg_ctime is set equal to the current time.
msg_qbytes is set equal to the system limit.
msgget fails if one or more of the following is true:
A message queue identifier exists for key; however, operation

permission as specified by the low-order 9 bits of msgflg would
not be granted (see intro(S)). [EACCES]
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A message queue identifier does not exist for key and (msgflg &
TPC_CREAT ) is “false”. [ENOENT]

A message queue identifier would be created but the system-
imposed limit on the maximum nuwber of allowed message
queue identifiers for the system would be exceeded. [ENOSPC]
A message queue identifier exists for the key but ( (msgfig &
WPC_CREAT ) & (nsgfig && IPC_EXCL ) ) is “true”. [EEXIST]
Return Value
Upon successful completion, the message queue identifier is

returned. This is a non-negative integer. Otherwise, a value of -1
is returned and errno is set to indicate the error.

See Also

intro(S), msgctl(S), msgop(S).
Notes

Programs using this funckon must be compiled with the -Me com-
piler option.
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Name

msgop — Message opera#ons.

Syutax

#include <sys/types.h>
#include <sys/ipc.h>
#inclide <sys/msg.h>

int msgsnd (msqid, msgp, msgsz, msgflg)
Int msquid;

struct msgbuf *msgp;

int msgsz, msgflg;

nt msgrev (msqid, msgp, msgsz, msgtyp, msgflg)
int msqld;

struct msgbuf *msgp;

int msgsz;

long ms gtyp;

int msgflg;

Description

msgsnd is used to send a message to the queue associated with the
message queue identifier specilied by msgid.

msgp points to the structure containing the message. The structure
contains the following members:

long mtype; /* message type */
char  mtext[); /* message text */

mitype is a positive integer that can be used by the receiving process
for message sclection (see msgrcv below). miext is text of length
msgsz bytes. msgsz can range from 0 to a maximum imposed by the
system.

msgflg specifies the action to be taken if one or more of the follow-
ing conditions is true:

The number of bytes already on the queue is equal to
msg_gbytes (see intro(S)).

The number of messages on all the queues system-wide equals
the system-imposed limit.

June 21, 1987 Page 1



LI (D) MIGUH (5 )

The actions msgfig specifies include:

The message will not be sent and the calling process will return
immediately if (nsgfig & IPC_NOWATIT ) is true.

If (msgflg & IPC_NOWAIT ) is false, the calling process will
suspend execution until one of following the occurs:

The condition causing the suspension no longer exists, In
this case, the message is sent.

msgid is removed from the system (see msgcti(S)). In
this case, errno is set equal to EIDRM, and a value of ~1
is raturned.

The calling process receives a signal that is to be caught,
In this case the message is not sent and the calling pro-
cess resumes execution in the manner described in
signal(S).

msgsnd will fail and no message will be sent if one or mere of the
following are true:

msgid is not a valid message queue identifier. [EINVAL]

Operation permission is denied to the callmg procgss (see
intro(S)). [EACCES]

mtppe is less than 1, [ENVAL)

The message cannot be sent for one of the preceding reasens
and (msgfig & IPC_ZNOWAIT ) is true. [EAGAIN]

msgsz is less than zero or greater than the system-imposed limit.

[EINVAL]
msgp points to au illegal address. [EFAULT]

Upon successful completion, the following actions are tiken with
respect to the data structure associated with msqid (see Intro(S)).

msg_gnum is incremented by 1
msg_Jspid is set equal to the process ID of the calling process.

msg_stime is set equal to the current time.
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msgrev reads a message from the queue associated with the message
queue identifier (msqid) and places it in the structure pointed to by
msgp. The swucture contains the following members:

long mtype; /* message type */
char  mtext[]; /* message text */

mtype is the received message’s type. This is specified by the send-
ing process. mtext is the text of the message. msgsz gives the size in
bytes of mtext. If the received message is larger than msgsz bytes
and (msgflg & MSG_NOERROR) is true, the message is truncated
to msgsz bytes. The wuncated part of the message is lost and no
notice of the truncation is given to the calling process.

msgtyp specifies the type of message requested:

If msgtype equals zero, the first message on the queue is
received.

If msgtyp is greater than zero, the first message of type msgtyp is
received.

If msgtyp is less than zero, the first message of the lowest type
less than or equal to the absolute value of msgtyp is received.

msgflg specifies an action if a message of the desired type is not on
the queue. These include:

If (msgflg & IPC_NOWAIT) is wue, calling process returns

immediately with a return value of —1 and errno is set equal to
ENOMSG.

If (msgflg & IPC_NOWAIT) is false, calling process suspends
execution until one of the following occurs:

A message of the desired type is placed on the queue.

msgid is removed from the system. errno is set equal to
EIDRM and a value of ~1 is returned.

The calling process receives a signal that is to be caught.
In this case, a message is not received and the calling pro-
cess resumes execution in the manner described in
signal (S).

msgrcv will fail and no message will be received if one or more of
the following are true:

msqid is not a valid message queue identifier. [EINVAL]
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buf points to an address in read-only shared data. [EINVAL]

Operation - permission is denied to the calling process.
[EACCES)

msgsz is less than 0. [EINVAL)

mtext is greater than msgsz and (rsgflg & MSG_NOERROR } is
false. [E2BIG]

The queue does not contain a message of the desired type and
(msgtyp & IPC_NOWAIT ) is true. [ENOMSG]

msgp points to an illegal address. [EFAULT]

Upon successful completion, the following actions are taken on the
data structure associated with #sgid (see Intro(S)).

msg_gnum is decreased by 1.
msg_lrpid is set equal to the process ID of the calling process.

msg _rtime is set equal to the current time.

Return Values
If msgsnd or msgrcv return because of a signal received, a value of
~1 is returned to the calling process and errno is set to EINTR. If
these operations return because tisgld was removed from the sys-
tem, a value of ~1 is returned and err#io is set to EIDRM.
Upon successful completion, the return values are:

msgsnd returns 0.

msgrev returns a value equal to the number of bytes placed into
mitext.

Otherwise, —1 is returited and érrro is set to indicate the error.

See Also

intro(S), msgctl(S), msgget(S), signal(S).
Notes

Programs using this function must be compiled with the -Me com-
piler op#¥on.
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Name

nap — Suspends execution for a short interval.

Syntax
long nap(period)
long period;

Description
The current process is suspended from execution for at least the
number of milliseconds specified by period, or until a signal is
received.

Return Value
On successful completioh, a long integer indicating the number of
milliseconds actually slept is returned. If the process recieved a sig-
nal while napping, the return value will be -1, and errno will be set
to EINTR.

See Also

sleep(S)

Notes
This function is driven by the system clock, which in most cases

has a granularity of tens of milliseconds. This function must be
linked with the linker option -1x.
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Name

nice ~ Changes priority of a process.

Syntax

int nice @incr)
int incr;

Description

nice adds the value of incr to the nice value of the calling process.
A process’ nice value is a positive number for which a higher value
results in lower CPU priority.

A mammum nice value of 39 and a minimum nice value of O are
imposed by the system. Requests for values above or below these
limits result in the nice value being set to the corresponding limit.

nice will not change the nice value if incr is negative or greater than
40, and if the effective user ID of the calling process is not super-

user, [EPERM)]

Return Value
Upon successful complewon, nice returns the new nice value minus
20. Note that nice is unusual in the way return codes are handled.
It differs from most other system calls in two ways: the value -1 is
a valid return code (in the case where the new nice value is 19),

and the system call either works or ignores the request; there is
never an error,

See Also
exec(S), nice(C)
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Name

nlist — Gets entries from name list.

Syntax
#include <a.out.h>

int nlist (filename, nl)
char *filename;
struct nlist *nl

Description

nlist examines the name list in the given executable output file and
selectively extracts a list of values. The name list consists of an
array of structures containing names, types and values. The list is
terminated with a null name. Each name is looked up in the name
list of the file. If the name is found, the type and value of the
name are inserted in the next two fields. If the name is not found,
both entries are set to 0. See a.o0ut(F) for a discussion of the sym-
bol table structure.

See Also
a.out(F), xlist(S)

Diagnostics

nlist return ~1 and sets all type entries to O if the file cannot be
read, is not an object file, or contains an invalid name list. Other-
wise, nlist returns 0. A return value of O does not indicate that any
or all symbols were found.
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Name

open — Opens file for reading or writing,

Synsax

#Finclode <fentl.h>

int open (path, oflagl[, mode})
char *path;

int oflag, mode;

Description

path points to a pathname naming a file. open opens a file descrip-
tor for the named file and sets the fle status flags according to the
value of oflag. oflag values are consiructed by using flags from the
following list {only one of the first three flags below may be used):

O_RDONLY
Open for reading only.

O_-WRONLY
Open for writing only.

O_RDWR Open for reading and writing.

O_NDELAY
This flag may affect subsequent reads and wiites. See
read (S) and write (S).

When opening a FIFQ with O_RDONLY or O.WRONLY
set: .

If O_NDELAY is set:
An open for reading-only will return without delay.
An open for writing-only will return an error if no
process currently has the file open for reading.

If O_NDELAY is clear:
An open for reading-only will block unul a process

opens the file for writing. An open for writing-only
will block until a process opens the file for reading,
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When opening a file associated with a communication
line:

X O_NDELAY is set:

vThe open will return without waiting for carrier.
If O_NDELAY is clear:

The open will block until carrier is present.

O_APPEND
If set, the file pointer will be set to the end of the file
prior to each write.

O_CREAT If the file exists, this flag has no effect. Otherwise, the
~ file’s owner ID is set to the process' effeckve user ID,
" the file’s group ID is set to the process’ effective group
ID, and the low-order 12 bits of the file mode are set to
the value of mode modified as follows {see creat(S)):

All bits set in the process’ file mode creation mask
are cleared. See umask(S).

The “save text image after execution bit” of the
mode is cleared. See chmod (S),

O_TRUNC If the file exists, its length is truncated to O and the
mode and owner are unchanged.

O_EXCL If O_EXCL and O_CREAT are set, open will fail if the
file exists. "

O_SYNCW Every write to this file descriptor will be synchronous,
that is, when the wrie system call completes, data is
guaranteed to have been written to disk.

- Upon successful completion, a nonnegative integer, the file descrip-
tor, is returned.

The file pointer used to mark the current position within the file is
set to the beginning of the file.

The new file descriptor is set to remain open across exec system
calls. See fcnt(S).

No process may have more than 60 file descriptors open simultane-
ously.
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The named file is opened unless one or more of the following are
true:

A component of the path prefix is not a directory. [ENOTDIR]

O_CREAT is not set and the named file does not exist.
[ENOENT)]

A component of the path prefix denies search permission.
[EACCES]

oflag permission is denied for the named file. [EACCES]

The named file is a directory and oflag is write or read/write.
[EISDIR]

The named file resides on a read-only file system and oflag is
write or read/write. [EROFS]

Sixty file descriptors are currently open. [EMFILE]

The named file is a character special or block special file, and
the device associated with this special file does not exist.
[ENXIO]

The file is a pure procedure (shared text) file that is being exe-
cuted and oflag is write or read/write. [ETXTBSY)]

path points outside the process’ allocated address space.
[EFAULT)

O_CREAT and O_EXCL are set, and the named file exists.
[EEXIST]

O_NDELAY is set, the named file is a FIFO, O_WRONLY is set,
and no process has the file open for reading. [ENXIO]

A signal was caught during the open system call. [EINTR]
The system file table is full. [ENFILE]
The directory to contain the file cannot be extended, the file
does not exist, and O_CREAT is specified. [ENOSPC]
Return Value
Upon successful completion, a nonnegative integer, namely a file

descriptor, is returned. Otherwise, a value of -1 is returned and
errno is set to indicate the error.
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See Also
chmod(S), close(S), ereat(S), dup(S), fentl(S), Iseek(S), read(S),
umask(S), write(S)

Notes

The O_SYNCHW flag is a XENIX specific enhancement which may
not be present in all UNK implementations.
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Name

opensem ~ Opens a semaphore,

Syntax

int opensem(sem_name)
char *sem_name;

sem_yoim = opensem(sein_name);

Desecription

epensem opens a semaphore named by sem._rtame and returns the
unique semaphore idenwfication number sem_rtum used by waitsem
and sigsem. creatsem should always be called to initialize the sema-
phore before the first attempt to open it.

System Compatibility

epensem can only be used to open semaphores created under
XENIX version 3.0, not for XENIX System V semaphores.

See Also

creatsem(S), sigsem(S), waitsem(S)

Diagnostics

#pensem returns a value of ~1 if an error occurs. If the semaphore
named does not exist, errno is set to ENOENT. If the file specified
is not a semaphore file {i.e., a file previously created by a process
using a call to creatsem), errno is set to ENOTNAM. If the sema-
phore has become invalid due to inappropriate use, errno is set to
ENAVAIL.

Notes
This feature is a XENIX specific ephancement which may not be

present in all UNIX implementations. This function must be linked
with the linker option -Ix.
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Waming

It is not advisable to open the same semaphore more than once,
Although it is possible to do this, it may result in a serious
deadlock.
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Name

pause — Suspends a process until a signal occurs.

Synsax

int pause ();

Description
pause suspends the calling process until it receives a signal. The
signal must be one that is not currently set to be ignored by the cal-
ling process.

If the signal causes termination of the calling process, pause will
not return.

If the signal is caught by the calling process and control is returned
from the signal catching function (see signal(S)), the calling process
resumes execution from the point of suspension; with a retumn value
of —1 from pause and errno set to EINTR.

See Also

alarm(S), kill(S), signal(S), wait(S)
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Name

perror, sys_errlist, sys_nerr, ermo — Sends system error messages.

Syntax

void perror(s}
char *s;

extern int ermo;
extern char *sys_errlist[ 1;

exiern int sys_nerr;

Description

perror produces a short error message on the standard error,
describing the last error encountered during a system call from a C
program. First the argument string s is printed, then a colon, then
the message and a newline. To be of most use, the argument string
should be the name of the program that incurred the error. The
error number is taken from the external variable errno, which is set
when errors occur but not cleared when correct calls are made.

To simplify variant formatting of messages, the vector of message
strings sys.errlist is provided; errro can be used as an index in this
table to get the message string without the newline. sys.zerr is the
largest message number provided for in the table; it should be
chacked because new error codes may be added to the system
before they are added to the table.

See Also

intro(S)
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Name

pipe — Creates an interprocess pipe.

Syntax
int pipe (fildes)
int fildes[2];

Description
pipe creates an I/O mechanism called a pipe and returns two file
descriptors in the array fildes. fildes[0] is opened for reading and
fildes[1] is opened for writing and the O_NDELAY flag is clear. The
descriptors remain open across fork(S) system calls, making com-
munication between parent and child possible.
Writes up to 10240 bytes of data (10 times BSIZE) are buffered by
the pipe before the writing process is blocked. A read on file
descriptor fildes[0] accesses the data written to fildes[1] on a first~
in-first-out basis.

No process may have more than 60 file descriptors open simultane-
ously.

pipe will fail if 19 or more file descriptors are currently open.
[EMFILE] It will also fail if the system file table is full. [ENFILE]

Return Value

Upon successful completion, a value of 0 is returned. Otherwise, a
value of —1 is returned and errno is set to indicate the error.

See Also
sh(C), read(S), write(S), fork(S), popen(S)
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Name

plock — Lock process, text, or data in memory.

Syntax

##include <sysflock.h>
int plock (op)
int op;

Description

plock allows the calling process to lock its text segment (text lock),
its data segment (data lock), or both its text and data segments
(process lock) into memory. Locked segments are imnmune to all
routine swapping. plock alse allows these segmenis to be unlocked.
The effective user IB of the calling process must be root user to use
this call. op speciftes the following:

PROCLOCK
Lock text and data segments into memory.

TXTLOCK
Lock text segment into memory.

DATLOCK
Lock data segment into memory.

UXLOCK
Remove all process locks.

plock will fail and not perform the requested operation if one or
more of the following are true:

The effective user ID of the calling process is not root. [EPERM]

op is equal to PROLOCK and a process lock, a text lock, or a data
Jock already exists on the calling process. [EINVAL]

op is equal to TXTLOCK and a text lock, or a process lock already
exists on the calling process. [EINVAL]

op is equal to DATLOCK and a data lock, or a process lock already
exists on the calling process. [EINVAL]

op is equal to UNLOCK and no type of lock exists on the calling
process. [EINVAL]
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Return Value
Upon successful completion, a value of 0 is returned to the calling
process. Otherwise, a value of -1 is returned and errne is set te
jndicate the error.

See Also
exec(S), exit(S), fork(S)
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Name

popen, pclose — Initiates /O to or from a process.

Syntax
#include <stdio.h>

FILE *popen (command, type)
char *command, *type;

int pclose (stream)
FILE *stream;

Description

The arguments to popen are pointers to null-terminated siringe con-
taining, respectively, a shell command line and an I7O mode, either
“r? for reading or “w” for writing. popen creates a pipe between
the calling process and the command to be executed. The value
returned i$ 2 stream pointer that can be used (as appropriate) to
write to tke standard input of the command or read from its stan-
dard output.

A stream opened by popen should be closed by pclose, which waits
for the associated process to terminate and returns the exit status of
the command. Because open files are shared between processes, a

type “r” command may be used as an input filter, and a type “w”
as an output filter.

See Also
pipe(S), wait(S), fclose(S), fopen(S), system(S)

Diagnostics

popen returns a null pointer if files or processes cannot be created,
or if the shell cannot be accessed.

pclose returns -1 if stream is not associated with a popened com-
mand.

Notes

Only one stream opensd by popen can be in use at once. Buffered
reading before opening an input filter may leave the standard input
of that filter mispositioned. Similar problems with an output filter
may be forestalled by careful buffer flushing; see fclose (S).
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Name

printf, fprin#, sprintf — Formats output.

Syntax
#include <stdio.h>

int printf (format [, arg]...)
char *format;

int fprintf (stream, format [, arg 1...)
FILE *stream;
char *format;

int sprintf (s, format [, arg]...)
char *s, *fonnat;

Description

printf places output on the standard output stream stdout. fprintf
places output on the named om%)ut stream. sprinzf places output,
followed by the null character {\() in consecutive bytes starting at
*s; it is the user’s responsibility to ensure that emough storage is
available. Each function returns the number of characters placed
(not including the \0 in the case of sprinzf), or a negative value if an
output error was encountered.

Each of these functions converts, formats, and prints its args under
conwol of the format. The format is a character string that con-
tains two types of objects: plain characters, which are simply
copied to the output stream, and conversion specifications, each of
which resulis in fetching of zero or more args. The results are
undefined if there are insvificient args for the format. If the for-
mat is exbausted while args remain, the excess args are simply
ignored.

Each conversion specification is inweoduced by the character %.
After the %, the following appear in sequence:

Zero or more flggs, which modify the meaning of the conver-
sion specifcation.

An optional decimal digit string specifying a minimum field
width. If the converted value has fewer characters than the field
width, it will be padded on the left (or right, if the left-
adjustment flag described below has been given) to the field
width. If the field width is preceded with a “0” (e.g., %{04), the
converted value will be padded with zeroes. If the width is pre-
ceded with a blank (e.g., % 4), the value will be preceded with
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A

blanks. Padding with zeroes may be applied to numeric conver-
sions only. Strings and characters cannot be zero padded.

A precivion that gives the minimum number of digits to appear
for the d, o, u, x, or X conversions, the number of digits to
appear after the decimal point for the e and f conversions, the
maximum number of significant digits for the g conversion, or
the maximum number of characters to be printed from a string
in s conversion. The precision takes the form of a period (.)
followed by a decimal digit string: a null digit string is treated as
zero.

An op%onal 1 specifying that a following d, o, u, x, or X conver-
sion character applies to a long integer arg.

A character that indicates the type of conversion to be applied.

field width or precision may be indicated by an asterisk (*)

instead of a digit string. In this case, an integer arg supplies the
field width or precision. The arg that is actually converted is not
fetched until the conversion letter is seen, so the args specifying
field width or precision must appear before the arg (if any) to be
converted.

The flag characters and their meanings are:

The result of the conversion will be left-justified within
the field.

The result of a signed conversion will always begin with
a sign (+ or ~).

blank If the first character of a signad conversion is not a sign,

a blank will be prepended to the result. This implies
that if the blank and + flags both appesr, the blank flag
will be ignored.

This flag specifies that the value is to be converted to an
“alternate form.” For e, d, s, and u conversions, the
flag has no effect. For o conversion, it increases the
precision to force the first digif of the result to be a
zero. For x (X) conversion. a nonzero result will have
0x (0X) prepended to it. Fore, E, f, g, and G conver-
sions, the result will always contain a decimal point,
even if no digits follow the point {normally, a decimal
point appears in the result of these conversions only if a
- digit follows it). For g and G conversions, trailing
zeroes will #ot be removed from the result (which they
normally are}.
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The conversion characters and their meanings are:

d,0,u,x,X The integer arg is converted to signed decimal (d),
unsigned octal (o), unsigned decimal ﬁln , or hexadecimal
notation {x and X), respectively; the letters abcdef are
used for x conversion and the letters ABCDEF for X
conversion. The precision specifies the minimum
number of digits to appear; if the value being converted
can be represented in fewer digits, it will be expanded
with leading zeroes. The default precision is 1. The
result of converting a zero value with a precision of zero
is a null string (unless the conversion is o, x, or X and
the # fiag is present).

f The float or double arg is converted to decimal notation
in the style “[=]ddd.ddd”, where the number of digjts
after the decimal point is equal to the precision
specification. If the precision is missing, six digits are
output; if the precision is explicitly 0, no decimal point
appears.

¢,E The float or double arg is converted in the style

“[—]d.dddetdd”, where there is one digit before the
decimal point and the number of digits after it is equal
to the precision; when the precision is missing, 6 digits
are produced; if the precision is zero, no decimal point
appears. The E format code will produce a number with
E instead of e introducing the exponent. The exponent
always contains exactly two digits. However, if the value
to be printed is greater than or equal to 1E+100, addi-
tional exponent digits will be pointed as necessary.

g.G The float or double arg is printed in style f or e {or in
style E in the case of a G format code), with the preci-
sion specifying the number of significant digits. The
style used depends on the value converted: style e willbe
used only if the exponent resulting from the conversion
is less than —4 or greater than the precision. Trailing
2eroes are removed from the result; a decimal point
appears only if it is followed by a digit.

c The character arg is printed.

s The arg is taken to be a string (character pointer) and

characters from the string are printed until a null charac-

4 . ter (\Q) is encountered or the number of characters indi-

' cated by the precision specification is reached. If the

precision is missing, it is taken to be infinite, so all char-
acters up to the first null character are printed.
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% Print a %; no argument is converted.
In no case does a nonexistent or small field width cause truncation
of a field; if the result of a conversion is wider than the field width,
the field is simply expanded to contain the conversion result. Char-
acters generated by printf and fprintf are printed as if putchar had
been called (see purc(S)).

Examples

To print a date and time in the form “Sunday, July 3, 10:027,
where weekday and tmonth are pointers to nul-terminated strings:

printf("%s,) %s %d, %.2d:%.2d", weekday, month, day,
hour, min); : o

To print 7 to five decimal places:

printf("pi = %.5f", 4*atan(1.0));

See Also
ecvt(S), putc(S), scanf(S)
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Name

proctl - Controls active processes or process groups.

Syntax
#include <sys/proctl.h>

proctl(pid, command, arg)
int pid, command;
char *arg;

Description

proctl performs a variety of functions on active processes or pro-
cess groups. It has the same form as the ioctl(S) system call,
except that a process ID (pid) is substituted for a file descriptor as
the first parameter.

command is an integer mnemonic, specifying the action to be
taken, and arg is a pointer to a data structure which defines the
parameters associated with the command if necessary.

If pid is greater than zero (0), the command affects the process
whose process ID is equal to pid. pid may be 1.

If pid is zero, the command is sent to all processes, except
processes 0 and 1 whose process group ID is equal to the process
group ID of the sender.

If pid is -1 and the effective user ID of the sender is not the super-
user, the command is sent to all processes, except processes 0 and
1 whose real user ID is equal to the effective user ID of the sender.

If pid is -1 and the effective user ID of the sender is super-user, the
command is sent to all processes except processes 0 and 1.

If pid is negative but not -1, a signal is sent to all processes whose
process group ID is equal to the absolute value of pid.

proctl will fail if one or more of the following are true:
command or arg is not valid. [EINVAL]
No process can be found to match the specified pid. [ESRCH]
The user ID of the sending process is not super-user, and its

real or effective user ID does not match the real or effective user
ID of the receiving process. [EPERM]
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The program has requested more memory than is available.
[ENOMEM]

arg is not a valid address. [EFAULT)

Memory Reswictions

exec(S) may fail when the required physical memory is larger than
the available swap space. This restriction may be lifted using one of
the following proct{ commands;

PRHUGEX

Allows programs to be executed by this process even if they
exceced the available swap space. Such programs must still fit in
the available physxcal memory and the caller’s effective user ID
must be super-user. Such HUGE processes are locked in
memory to prevent them from being swapped. Processes that
are marked HUGE with this system call but are not greater than
the size of the swapper behave normally but can expand into a
HUGE, locked process.

PRNORMX

Makes a process unable to exec(S) HUGE programs. This call
may be executed by any user. If an attempt is made to classify a
process a5 normal using the PRNORMX call when the process is
already too big to swap, the pracil call will fail, returning EIN-
VaL.

For example, you can use the following code to allow a process to
be executed even if it exceeds the available memory swapping
space:

if (arge <2) {
fputs (“usage: runbig command arg ...\n", stderr);
exit(2);

argv[argc] = 0;
if (proctl(getpid(), PRHUGEX, (char *) 0) < 0) {

perror (“ruobig");
exit(l);

Return Valze

¥ an error has occurred, a value of ~1 is retumed and errne is set
to indicate the error.
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See Also
exec(S), ioctl(S), kill(S)

Notes

This function must be linked with the linker option ~Ix.
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Name

profil — Creates an execution time profile.

Syntax

void profil (buff, bufsiz, offset, scale)
char *buff;

int bufsiz, scale;

int (*offset) 0;

Deseription

buff points to an area of core whose length (in bytes) is given by
bufsiz. After this call, the user’s program counter is examined each
clock tick, where a clock tick is some fraction of a second given in
machine(HW). offset is subtracted from it, and the result multi-
plied by scale. If the resulting number corresponds to a word
inside buff, that word is incremented. An “entry” is defined as a
series of bytes with length sizeof(short).

The scale is interpreted as an unsigned, fixed-point fraction with
binary point at the left: 0177777 (octal) gives a 1-1 mapping of pc’s
to words in Auff; 077777 (octal) maps each pair of instruction
words together. 02(octal) maps all instructions onto the beginning
of buff {(producing a non-interrupting core clock).

Profiling is turned off by giving a scale of 0 or 1. It is rendered
ineffective by giving a &mfsiz of 0. Profiling is turned off when an
exec is executed, but remains on in child and parent both after a
fork. Profiling will be turned off if an update in buff would cause a
memory fault.

See Also

prof(CP), monitor(S}
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Name

ptrace ~ Traces a process.

Syntax

int ptrace {request, pid, addr, data);
int request, pid, data, addr;

Description

ptrace provides a means ¥y which a parent process may control the
execution of a child process. Its primary use is in the implementa-
tion of breakpoint debugging; sece adb(CP). The child process
behaves normally until it encounters a signal (see signal (S) for the
list), at which time it enters a stopped state and its parent is nos-
fied via waif (S). When the child is in the stopped state, its parent
can examine and modify its “memory image” using pfrace. Also,
the parent can cause the child either to terminate or continue, with
the possibility of ignoring the signal that caused it to stop.

The addr argument is dependant on the underlying machine type,
specifically the process memory model. On systems where the
memory management mechanism provides a uniform and linear
address space to user processes, the argument is declared as:

int *addr;

which is sufficient to address any location in the process’ memory.
On machines where the user address space is segmented (even if
the particular program being traced has only one segment allo-
cated), the form of the addr argument is:

struct saddr {
unsigned short sa_seg;

long sa_off;
} *addr;

which allows the caller to specify segment and offset in the process
address space.

The request argument determines the precise action to be taken hy
prrace and is one of the following:

0  This request must be issued by the child process if it is
to be traced by its parent. It turns on the child’s trace
flag that stipulates that the child should be left in a
stopped state upon receipt of a signal rather than the
state specified by finc; see signal(S). The pid, addr,
and data arguments are ignored, and a return value is
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not defined for this request. Peculiar results will ensue
if the parent does not expect to trace the child.

The remainder of the requests can only be used by the parent pro-
cess. For each, pid is the process ID of the child. Tbe child must
be in a stopped state before these requests are made.

1, 2 The word at location addr in the address space of the

4,5

Tune 21, 1987

cbild is returned to the parent process. X I and D
space are separated, request 1 returns a word from I
space, and request 2 returns a word from D space. If I
and D space are not separated, either request 1 or
request 2 may be used with equal results. The data
argument is ignored. These twd requests will fail if
addr is not the start address of a word, in which case a
value of ~1 is returned to the parent process and the
parent’s errno is set to EIO.

With this request, the word at location addr ia the
child’s USER area in the system’s address space (see
<sysfuser.h>) is returned to the parent process. The
data argument is ignored. This request will fail if addr
is not the start address of a word or is outside the
USER ares, in which case a value of ~1 is returned to
the pareat process and the pareunt’s errno is set to EIO.

With these requests, the value given by the data argu-
ment is written into the address space of the child at
location addr. 1f I and D space are separated, request
4 writes a word into I space, and request 5 writes a
word into D space. If I and D space are not separated,
either request 4 or request 5 may be used with equal
results. Upon successful completion, the value written
into the address space of the child is returned to the
parent. These two requests will fail if addr is a loca-
tion in a pure procedure space and another process is
executing in that space, or addr is not the start address
of a word. Upon failure a value of ~1 is returned to
the parent process and the parent’s errno is set to EIO.

With this request, a few entries in the child’s USER
area can be written. datg gives the value that is to be
written and addr is the location of the entry, The few
entries that can be written follow:

~The general registers

~Any floating-point status registers

—Certain bits of the processor status
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This request causes the child to resume execution. If
the data argument is 0, all pending signals including the
one that caused the child to stop are canceled before it
resumes execution. If the data argument is a valid sig-
nal number, the child resumes execution as if it had
incurred that signal and any other pending signals are
canceled. In a linear address space memory model, the
value of addr must be (int *)1, or in a segmented
address space the segment part of addr must be zero
and the offset part of addr must be (mt *)1. Upon suc-
cessful completion, the value of data is returned to the
parent. This request will fail if data is not Q or a valid
signal number, in which case a value of -1 is returned
to the parent process and the parent’s errno is set to
EIO.

This request causes the child to terminate with the
same consequences as exit(S).

Exccution continues as in request 7; however, as soon
as possible after execution of at least one instruction,
execution stops again. The signal number from the
stop is SIGTRAP. This is part of the mechanism for
implementing breakpoints. The exact implementation
and behaviour is somewhat CPU dependant.

As indicated, these calls (except for request 0) can be used
only when the subject process has stopped. The wait system
call is used to determine when a process stops; in such a
case the termination status returmed by waitz has the value
0177 to indicate stoppage rather than genuine termination.

To prevent security violations, ptrace inhibits the set-user-id
facility on subsequent exec(S) calls. If a traced process calls
exec, it will stop before executing the first instruction of the
new image showing signal SIGTRAP.

Errors

ptrace will in general fail if one or more of the following are true:

reguest is an illegal number. [EI@]

pid identifies a child that does not exist or has not executed a
ptrace with request 0. [ESRCH]

Notes

The implementation and precise behaviour of this system call is
inherently tied to the specific CPU and process memory model in
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use on a particular machine. Code using this call is likely to not be
portable across all implementasions without some change.

See Also
adb(CP), exec(S), signal(S), wait(S), machine(HW)
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Name

putc, putchar, fpute, putw — Pats a character or word on a stream.

Syntax
#include <stdio.h>

int putc (c, stream)
int c;
FILE *stream;

int putchar (c)
mtc;

int fputc (c, stream)
int ¢;
FILE *sfream;

int putw (v, stream)
int w;
FILE *stream;

R Description

putc appends the character ¢ to the named output stream (at the
position where the file pointer, if defined, is pointing). It returns
the character written.

puichar(c) is defined as putc (c, stdout ).

fputc behaves Like puirc, but is a genuine function rather than a
macro; it may therefore be used as an argument, jfpufc runs more
slowly than puzc, but takes less space per invocadon.

putw appends the word (i.e., integer} w to the output stream. pusy
neither assumes nor causes special alignment in the file.

The standard stream stdout is normally buffered if and only if the
output does not sefer to a terminal; this default may be changed by
: setbuf(S). The standard stream stderr is by default unbuffered
{ unconditionally, but use of freopen (see fopen(S)) causes it to
| - become buffered or line-buffered; setbuf(S), again, sets the state to
/ whatever is desired. When an output stream is unbuffered, infor-
Voo mation appears on the destination file or terminal as soon as writ-
ten; when it js buffered, many characters are saved up and written
as a block. See fflush in fclose(S).
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See Also
fclose(S), ferror(S), fopen(S), fread(S), getc(S), printf(S), puts(S)

Diagnostics

When a character or word is successfully put on a stream, these
functions each return the value they have written., These functions
return the constant EOF upon error. This will occur if the #ile
stream is not open for writing or if the output file cannot be grown.
Because EOF is a valid integer, ferror(8) should be used to detect
PpUtw errors.

Notes

The stream argument with side effects is not treated correctly,
because purc is implemented as a macro. In particular,

pute (¢, *{++);
does not work sensibly. fputc should be used instead.
Because of possible differences in word length and byte ordering,

files written using purw are machine-dependent and may not be
read using gesw on a different processor.
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Name

putenv — Changes or adds value to environment.

Syntax
int putenv {string)
char *string;

Description
string potnts to a string of the form “‘name =value”. putenv makes
the value of the environment variable name equal to value by alter-
ing an existing variable or creating a new one. In either case, the
string pointed to by s#ing becomes part of the environment, so
altering the string will change the environment. The space used by
string is no longer used once a new string-defining name is passed
to putenv.

See Also

environ(M), esec(S), getenv(S), malloc(S)

Diagnostics
pusenv returns non-zero if it was unable to obtain enough space via
malloc for an expanded environment, otherwise zero.

Warnings
puteny manipulates the environment pointed to by environ, and can
be used in conjunction with getenv. However, envp {the third argu-
ment to main} is not changed.

This routine uses malloc(S) to enlarge the environment,

After putenv is called, environmental variables are not in alphabeti-
cal order.

A potential error is to call putenv with an automatic variable as the

argument, then exit the calling function while string is still part of
the environment.
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Name

putpwent — Writes a password file entry.

Syntax
#include <pwd.h>
int putpwent (p, f)
struct passwd *p;
FIOLE *f;

Description
putpwent is the inverse of gezpwent(S), Given a pointer to a passwd
structure created by getpwent (or getpwuid or getpwnam), putpwent
writes a line on the stream f. The line matches the format of
Jesc/passwd.

See Also

passwd(M), getpwent(S)
Diagnostics

putpwent returns nonazero if an error was detected during its opera-
tion. otherwise zero,
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Name

puts, fputs ~ Puts a siring on a stream.

Syntax
#include <stdio.h>

int puts {s})
char *s;

int fputs (s, stream}

char *s;

FILE *stream;
Description

puts copies the null-terminated string s to the standard output
stream stdout and appends a newline character.

fputs copies the null-terminated string s to the named output
Stream.

Neither routine copies the #erminating null character.

Diaguostics
Both rountines return BOF on error.

See Also
ferror(S), fopen(S), fread(S), gets(S), printf(S), putc(S)

Notes

puts appends a newline, fputs does not.
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Name

gsort — Performs a quicker sort.

Syntax

void gsort (hase, nel, width, compar)
char *base;

unsigned nel, width;

int {*compar)( );

Description

gsort is an implementation of the quicker-sort algorithm. The first
argusnent is a pointer to the base of the data; the second is the
number of elements; the third is the width of an element in bytes;
the last is the name of the comparison rouNne. It is called with two
arguments which are pointers to the elements being compared. The
routine must return an integer less than, equal to, or greater than 0
according to how much the first argument is to be considered less
than, equal to, or greater than the second.

Notes

The pointer to the base of the table should be of type pointer-to-
element, and cast to type pointer-to-character.

The comparison funckon need not compare every byte, so arbitrary
data may be contained in the elements in addiMon to the values
being compared.

The order in the output of two items which compare as equal is
unpredictable.

See Also
bsearch(S), Isearch(S), sort(C), string(S)
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Name

rand, srand — Generates a random number.

Syntax

void srand (seed)
unsigned seed;

int rand ()

Description
rand uses a multlphcatlve congruentlal random number generator
with period 2% to return successive pseudo-random numbers in the
range from O to 2"°-1.
The generator is reinitialized by calling srand with 1 as argument.
It can be set to a random starting point by calling srand with an
unsigned integer in argument seed.

See Also

drand48(S)

Note

The spectral properties of rand are limited. drand48(S) provides a
much better, more elaborate, random-number generator,
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Name

rdchk ~ Checks to see if there is data to be read.

Syntax

int rdchk(fdes);
int fdes;

Description

rdchk checks to see if a process will block if it attempts to read the
| file designated by fdes. rdchk retumns 1 if there is data to be read or
' if it is the end of the file (EOF). In this context, the proper
sequence of calls using rdchk is:

if(rdchk(fildes) > 0)
read(fildes, buffer, nbyies);
S¢e Also
read(S)

Diagnostics

rdchk returns -1 if an error occurs (e.g., EBADF), 0 if the process
will block if it issues a read and 1 if it is okay to read. EBADF is
returned if a rdchk is done on a semaphore file or if the file speci-
fied doesn’t exist.

' Notes

This function must be linked with the linker option -Ix.
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Name

read — Reads from a file.

Syntax

int read (fildes, buf, nbyte)
int fildes;

char *buf;

unsigned nbyte;

Description

fildes is a file descriptor obtained from a creat, open, dup, fcntl, or
pipe system call.

read attempts to read nbyte bytes from the file associated with
fildes into the buffer pointed to by buf.

On devices capable of seeking, the read starts at a position in the
file given by the file pointer associated with fildes. Upon retum
from read, the file pointer is incremented by the number of bytes
actually read.

Devices that are incapable of seeking always read from the current
posision. The value of a file pointer associated with such a file is
undefined.

Upon successful completion, read returns the number of bytes
actually read and placed in the buffer; this number may be less than
nbyte if the file is associated with a communication line (see
ioctl(S) and t#p(M)), or if the number of bytes left in the file is less
than nbyte bytes. A value of O is returned when an end-of-file has
been reached.

When attempting to read from an empty pipe (or FIFO):
If O_NDELAY is set, the read will return a 0.

If ONDELAY is clear, the read will block until data is written
to the file or the file is no longer open for writing.

When attempting to read a file associated with a character special
file that has no data currently available:

If ONDELAY is set, the read will return a 0.

If O NDELAY is clear, the read will block until data becomes
available.
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read will fail if one or more of the following are true:
fildes is not a valid file descriptor open for reading, [EBADF]
buf points outside the allocated address space. [EFAULT]

A signal was caught during the read system call, [EINTR]

Return Vaklie
Upon successful completion a nonnegetive integer is returned indi-

cating the number of bytes actually read. Otherwise, —1 is returned
and errno is set to indicate the error.

See Also

creat(S), dup(S), fcntl(S), ioctl(S), open(S), pipe(S), rdchk(S),
tty(M)

Notes

Reading a region of a file locked with locking causes read to hang
indefinitely until the locked region is unlocked.
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Name

regex, regcmp — Compiles and executes regular expressions.

Syntax

char *regemp(stringl[,stxing2, .. .],(char *)0);
char *stringl, *stxring2, ...;

char *regex(re,subject[,ret0, ...]);
char *re, *subject, *ret0, .. .;
extern char * __Jocl;

Description

regcmp compiles a regular expression and returns a pointer to the
compiled form. malloc(S) is used to create space for the vector.
It is the user’s responsibility to free unneeded space so allocated.
A zero return from regcmp indicates an incorrect argument.
regcmp (CP) has been written to generally preclude the need for this
routine at execution time.

regex executes a compiled pattern against the subject string. Addi-
tional arguments are passed to receive values back. regex returms
zero on failure or a pointer to the next unmatched character on
success. A global character pointer __Jocl points to where the
match began. regcmp and regex were derived from the editor,
ed(C) however, the syntax and semantics have been changed
slightly. The following are the valid symbols and their associated
meanings.

[1*.” These symbols retain their current meaning.
$ Matches the end of the string, \n matches the newline.

- Within brackets the minus means through. For example,
[a—z] is equivalent to [abed...xyz]. The — can appear
as itself omnly if used as the last or first character. For
example, the character class expression []—] matches the
characters ] and ~.

+ A regular expression followed by + means "one or more
times". For example, [0-9]+ is equivalent to
[0—-9][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}),
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it indicates the exact numuber of times the regular expres-
sion is to be applied. {m,} is analogous to {m,infinity}.
The plus (+) and star (*) operations are eguivalent {o
{1.} and {0,} respectively.

(... )$n The value of the enclosed regular expression is to be
retuned. The value will be stored in the (n+Ijth argu-
ment following the subject argument. At present, at most
ten enclosed regular expressions are allowed. regex
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+)*)30.

By necessity, all the above defined symbols are special. They must,

therefore, be escaped to be used as themselves.

Examples
Example I:

char *cursor, *newcursor, *ptr;

newcurs;)‘r.-—- regex((ptr=regcmp('"\n",0)),cursor);
free(ptr);

This example will match a leading newline in the subject string
pointed at by cursor.

Exampie 2:

char ret0[9];
char *newcursor, *naine;

name = };écmp("([A—Za-z]{A—za~z()-9}{0,7})30",0);
newcursor = regex(name, "123Testing321" ret();

This example will match through the string “Testing3” and will
return the address of the character after the last matched character
(cursor+11). The string “Testing3” will be copied to the character
array ret0.

Example 3:
#include “file.i"
char *string, *newcursor;

newcursor = regex(name,string);
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This example applies a precompiled regular expression in file.i (see
regcmp (CP)) against string.

See Also
ed(C), regcmp(CP), free(S), malloc(S)

Notes
The user program may run out of memory if regcmp is called itera-
tively without freeing the vectors no longer required. The following
user-supplied replacement for malloc(S) reuses the same vector
saving Wme and space:
/* user’s program */

malloc(r-l)- -

static int rebuf[256);
return &rebuf;
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Name

regexp — Regular expression compile and match routines.

Syntax

#define INIT <declarations>

#define GETC() <getc code>

#define PEEKC() <peekc code>
#define UNGETC(c) <ungetc code>
#define RETURN(pointer) <return code>
#defme ERROR(val) <error code>

#include <regexp.h>

char *compile(instring, expbuf, endbuf, eof)
char *instring, *expbuf, *endbuf;

int step(string, expbuf)
char *string, *expbuf;

Description

This page describes general purpose regular expression matching
routines in the form of ed(C), defined in /usr/include/regexp.h.
Programs such as ed(C), sed(C), grep(C), expr(C), etc., which per-
form regular expression matching use this source file. In this way,
only this file need be changed to maintain regular expression com-
patibility.

The interface to this file is unpleasantly complex. Programs that
include this file must have the following five macros declared
before the #include <regexp.h> statement. These macros are
used by the compile routine.

GETC() Return the value of the next character in the
regular expression pattern. Successive calls
to GETC() should return successive charac-
ters of the regular expression.

PEEKC() Return the next character in the regular
expression. Successive calls to PEEKC()
should returm the same character (which
should also be the next character returned by
GETC()).

UNGETC(c) Cause the argument ¢ to be returmed by the
next call to GETC() (and PEEKC()). No
more than one character of pushback is ever
needed and this character is guaranteed to be
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the last character read by GETC(). The value
of the macro UNGETC(c) is always ignored.

RETURN(pointery  This macro is used on normal exit of the
compile routine. The value of the argument
pointer is a pointer to the character after the
last character of the compiled regular expres-
sion. This is wseful to programs which have
memory allocation to manage.

ERROR({vai) This is the abnormal return from the compile
routine. The argument val is an error
number (see table below for meanings). This
call should never retum.

ERROR MEANTNG

11 Range endpoint too large.

16 Bad number,

25 “\digit” out of range.

36 Tllegal or missing delimiter,

41 No remembered search string.

42 \( \} imbalance.

43 Too many \(.

44 More than 2 numbers given in \{ \}.
45 } expected after \.

46 First number exceeds second in \{ \}.
49 [ ] imbalance.

SO Regular expression overiow.

The syntax of the compile routine is as follows:
compile(instring, expbuf, endbuf, eof}

The first parameter instring is never used explicitly by the compiie
routine but is useful for programs that pass down different pointers
to input characters. It is sometimes used in the INIT declaration
(see below). Programs which call functions to input characters or
have characters in an external array can pass down a value of ((char
*) 0) for this parameter.

The next parameter expbuf is a character pointer. It poink to the
place where the compiled regular expression will be placed.

The parameter endbuf is one more that the highest address that the
compiled regular expression may be placed. If the compiled
expression cannot fit in (emdbuf-expbuf) bytes, a call to
ERROR(50) is made.

The parameter eof is the character which marks the end of the reg-

ular expression. For example, in &2(C), this character is usually a
/.
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Each program that includes this file must have a #define statement
for INIT. This definiion will be placed right after the declaration
for the function compile and the opening curly brace ({ ). It is
used for dependent declarations and initializations. Most often it is
used to set a register variable to point to the beginning of the regu-
lar expression so that this register variable can be used in the
declarations for GETC(), PEEKC() and UNGETC(). @therwise it
can be used to declare externmal variables that might be used by
GETC(), PEEKC() and UNGETC(). See the example below of the
declarations taken from grep(C).

There are other funchons in this file which perform actual regular
expression matching, one of which is the function step. The call to
step is as follows:

step(string, expbuf)

The first parameter to step is a pointer to a siring of characters to
be checked for a match. This string should be null terminated.

The second parameter expbuf is the compiled regular expression
which was obtained by a call of the function compile.

The funckon step returns one, if the given string matches the regu-
lar expression, and zero if the expressions do not match. If there is
a match, two external character pointers are set as a side effect to
the call to step. The variable set in step is IpcI. This is a pointer
to the first character that matched the regular expression. The vari-
able Ioc2, which is set by the funclion advance, peints to the char-
acter after the last character that matches the regular expression.
Thus if the regular expression matches the entire line, locl will
point to the first character of string and loc2 will point to the null
at the end of string.

step uses the external variable_circf which is set by compile if the
regular expression begins with . If this is set then step will only wry
to match the regular expression to the beginning of the string. If
more than one regular expression is to be compiled before the the
first is executed, the value of circf should be saved for each com-
piled expression and circf should be set to that saved value before
each call to step.

The funcson advance is called from step with the same arguments
as step. The purpose of step is to step through the string argument
and call advance until advance retums a one indicating a match, or
until the end of string is reached. If one wants to constrain sfring
to the beginning of the line in all cases, sfep need not be called;
simply call advance.

When advance encounters a * or \{ \} sequence in the regular

expression it will advance its pointer to the string to be matched as
far as possible, and will recursively call itself trying to match the
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rest of the string to the rest of the regular expression. As long as
there is no match, advance will back up along the string until it
finds a match, . or reaches the point in the string that initially
uiatched the * or \{ \}. 1 is someMmes desirable to stop this
backing up:before the initial point in the string is reached. If the
external character pointer locs is equal to the point in the string at
sometime during the backing up process, advance will break out of
the loop that backs up and will return zere. This is used by e¢d(C)
and sed(C) for substitutions done globally (not just the first
occurrence, but the whole line) so, for example, expressions like
s/¥*//g do not loop forever.

The routines ecmp and getrange are trivial and are called by the
routines previously mentioned.
Examples

The following is an example of how the regular expression macros
and calls look from grep (C):

#define INIT register char *sp = instring;
#define GETC() (*sp++)
#define PEEKC() (*sp)

#define UNGETC(c) (—-sp)
#define RETURN(c) return;
#define ERROR(c) regerr()
#include <regexp.h>
compile(*argy, expbuf, &expbuf[ESIZE], "\0");
if(step(linebuf, expbuf))
succeed();

Files

/usr/include/regexp.h

See Also

ed(C), grep(C), sed(C).

Notes
The handling of circf is awkward.

The routine ecmp is equivalent to the Standard I/O routine strncmp
and should be replaced by that routine.
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Name

sbrk, brk — Changes data segnent space allocation.

Syntax

char *sbrk (incr)
int incr;

int brk (addr)
char *addr;

Description

sbrk and brk are used fo dynamically change the amount of space
allocated for the data segment of the calling process; see exec(S).
The change is made by resetWng the break value of the process.
The break value is the address of the first locadon beyond the end
of the data segment. The amount of allocated space increases as
the break value increases.

sbrk adds incr bytes to the break value and changes the allocated
space accordingly. incr can be negative, in which case the amount
. of allocated space is decreased.

In 286 large model programs, if incr is greater than tbe number of
vnallocated bytes remaining in the current data segment, sbrk
automatically allocates all the requested bytes in a new data seg-
ment. This goarantees that the requested bytes will reside entirely
in one segment. If incr is negative and its absolute value is equal to
the number of allocated bytes in the current data segment, the seg-
ment is automatically freed for other use. If #rcr is negative and its
absolute value is greater than the number of allocated bytes in the
current segment, the segment is freed, and the additional bytes are
removed from the previous data segment. (The previous data seg-
ment contains space allocated by the most recent sbrk that did not
affect the current segment.}

sbrk will fail without making any change in the allocated space if:
A change would result in more space being allocated than is
allowed by a system-imposed maximum ({see wulimit(S)).
[ENOMEM]

An atternpt is made to remove more space than has actually
been allocated.

An attempt to remove space causes the new break value to be

less than the original break value. The original break value is
always taken to be break value when process execusion began
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plus any shared data bytes that have been allocated since that
time.

brk sets the the current break value to addr, and changes the allo-
cated space accordingly. brk fails if the address references a data
segment that does not exist, or if it references beyond the max-
imum possible size of the current data segment,

Retirn Value

Upon successful completion, sbrk retums a pointer to the begin-
ning of the allocated space. brk returns 0 on successful completion.
Otherwise, a value of ~1 is returned and errno is set to indicate the
ervor. In large model programs, if shrk allocates a new data seg-
ment, the return value is the starting address of that new segment.

See Also
enec(S)

Notes

In 286 large model programs, the call “sbrk(0)” does not neces-
sarily return the s¥rting address of the next sbrk call. In particular,
if the next call causes an addidonal data segment to be allocated,
the break values returned by these two calls will not be the same.
The return value from *sbrk(0)” should only be regarded as a
marker for the original snd of data.
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Name

i scanf, fscanf, sscanf ~ Converts and formats input.

|
|
|
|

Syntax
#include <stdio.h>

int scanf (format [, pointer ]... )
char *fortnat;

int fscanf (stream, format [, pointer ... )
FILE *stream;
char *format;

int sscanf (s, format [ , pointer ] ... )
char *s, *format;

Description

scanf reads from the standard input stream stdin. fscanf reads

from the named input sfream. Sscanf reads from the character

- string s. Each function reads characters, interprets them according

i to a format, and stores the results in its arguments. Each expects,

E as arguments, a control siring format described below, and a set of
pointer arguments indicating where the converted input should be
stored.

The control string usually contains conversion specifications, which
are used to direct interpretation of input sequences. The control
string may contain:

1. Blanks, tabs, or newlines which cause input to be read up to the
next nonwhitespace character.

2. An ordinary character {not %), which must match the next char-
acter of the input stream.

3. Conversion specifications, consissing of the character %. an
optional assignment suppressing character *, an optional numer-
ical maximum Keld width, and a conversion character.

A conversion specification directs the conversion of the next input
field; the result is placed in the variable pointed to by the
corresponding argument, unless assignment suppression was indi-
cated by * The suppression of assignment provides a way of
describing an input field which is to be skipped. An input field is
defined as a string of nonspace characters; it extends to the next
inappropriate character or until the field width, if specified, is

/”‘\
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exhausted. For all descriptors except “{” and “c”, white space
preceding an input field is ignored.

The conversion character indicates the interpretason of the input
field; the corresponding pointer argument must usuzally be of a res-
wicted type. For a suppressed field, no pointer argument is given.
The following conversion characters are allowed:

% A single % is expected in the input at this pomt, no ass1gnment

d

is done.

A decimal integer is expected; the corresponding argeoment
should be an integer pointer.

An unsigned decimal integer is expected; the torresponding
argument should be an unsigned integer pointer.

An octal integer is expected; the corresponding argaument should
be an integer pointer,

A hexadecimal integer is expected; the corresponding argument
should be an integer pointer.

A character string is expected; the corresponding argument
should be a character pointer pointng to an array of characters
large enough to accept the string and a terminaking \0, which
will be added automatically. The input field is termmated by a
space character or a newline.

A character is expected; the corresponding argument should be
a character pointer. The normal skip over space characters is
suppressed in this case; to read the next nonspace character,
use %1s. If a field width is given, the corresponding argument
should refer to a character array; the indicated number of char-
acters is read.

e, g

A floating point number is expected; the next field is converted
accordingly and stored through the corresponding argument,
which should be a pointer to a float. The input format for float-
ing point numbers is an optionally signed string of digits, possi-
bly containing a decimal point, followed by an optional
exponent field consisting of an E or an e, followed by an opson-
ally signed integer.

Indicates string data and the normal skip over leading white
space is suppressed. The left bracket is followed by a set of
characters, which we will call the scanser, and a right bracket;
the input field is the maximal ssquence of input characters con-
sisting entirely of characters in the scuanset. The caret { ), when
it appears as the first character in the scanset, serves as a com-
plement operator and redefines the scanset as the set of all
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characters not contained in the remainder of the scanset string.
There are some conventions used in the construction of the
scanset. A range of characters may be represented by the con-
struct first-last, thus [0123456789] may be expressed [0-9].
Using this convention, first must be lexcally less than or equal
to last, or else the dash will stand for itself. The dash will also
stand for itself whenever it is the first or the last character in the
scanset. To include the right square bracket as an element of
the scanset, it must appear as the first character (possibly pre-
ceded by a caret) of the scanset, and in this case it will not be
syntactically interpreted as the closing bracket. The correspond-
ing argument must point to a character array large enough to
hold the data field and the terminating \0, which will be added
automatically. At least one character must match for this
conversion to be considered successful.

The conversion characters d, u, 0, and x may be capitalized and/or
preceded by 1 or h to indicate that a pointer to long or to short
rather than to int is in the argument list. Similarly, the conversion
characters e, f, and g may be capitalized and/or preceded by 1 to
indicate that a pointer to double rather thaii to fleat is in the argu-
ment list. The 1 or h modifier is ignored for other conversion char-
acters.

scanf conversion terminates at EOF, at the end of the control
string, or when an input character conflicts with the control string,
(In the latter case, the confiicting character is left unread in the
input stream.) This is very important to remember, because subtle
errors can occur when not taking this into account.

scanf returns the number of successfully matched and assigned

input items; this number can be zero in the event of an early

confiict between an input character and the control string. If the

input ends before the first conflict or conversion, EOF is returned.
Examples

The call:

int i; fioat x; char name[50];
scanf ("%d%f%s", &i, &x, name);

with the input line:

25 54.32E-1 thompson
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will assign to ¢ the value 25, to x the value 5432, and name will
contain “thompson\0*. Or:

“int i; float x; char name[S0];
scanf {("%2d%f%*d%[1234567890]", &i, &%, name);

with input:
56789 0123 56a72

will assign 56 to £, 789.0 to x, skip 0123, and place the string S6\0 in
name. The next call to gefchar (see getc(S)) will return “a”,

See Also
atof(S), gstc(S), printf(S), strtod(S), stricl(S)

Diagnostics

These functions return EOF on end of input and a short count for
missing or illegal data items.

Notes

The success of literal matches and suppressed assigaments is not
directly determinable.

Trailing whitespace (including a newline) is left unread unless
matched in the control siring.
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Name

sdenter, sdleave — Synchronizes access to a shared data segment.

Syntax
#include <sys/sd.h>

int sdenter(addr,flags)
char *addr;
int flags;

int sdleave (addr)
char *addr;

Description

sdenter is used to indicate that the current process is about to
access the contents of a shared data segment. addr is the valid
return code from a previous sdget (S) call. The actions performed
depend on the value of flags. flags values are formed by OR-ing
together entries from the following list:

SD.NOWAIT If another process has called sdenter but not sdleave
for the indicated segment, and the segment was not
created with the SD_UNLOCK flag set, return an
ENAVAIL error instead of waiting for the segment
to become free.

SD..WRITE Indicates that the process wants to write data to the
shared data segment. A process that has attached
to a shared data segment with the SD_RDONLY flag
set will not be allowed to enter with the SD_WRITE
flag set.

sdleave is used to indicate that the current process is done modify-
ing the contents of a shared data segment.

Only changes made between invocatations of sdenrer and sdleave

are guaranteed to be reflected in other processes. sdenter and

sdleave are very fast; consequently, it is recommended that they be

called frequently rather than leave sdenter in effect for any period
. of time. In particular, system calls should be avoided between
{ sdenter and sdleave calls.

The fork system call is forbidden between calls to sdenter and
sdleave if the segment was created without the SD_UNLOCK flag.
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Returm Value

Successful calls return 0. Unsuccessful calls return -1, and errno is
set to indicate the error. errnio is set to EINVAL if a process does
an sdenter with the SD_WRTIE flag set and the segment is already
attached with the SD_RDONLY flag set. errio is set to ENAVAIL if
the SD_NOWAIT flag is set for sdenter call and the shared data seg-
ment is not free.

See Also

sdget(S), sdgetv(S)

Notes
This feature is a XENIX specific enhancement and may not be

present on all UNIX implementations. This routine must be linked
with the linker option -k.
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Name

sdget, sdfree — Attaches and detaches a shared data segment.

Syntax
#include <sys/sd.h>

char *sdget(path, flags, size, [mode])
char *path;

int flags, mode;

long size;

int sdfree(addr);
char *addr;

Description

sdget attaches a shared data segment to the data space of the
current process. The actions performed are controlled by the value
of flags. flags values are constructed by OR-ing flags from the fol-
lowing list:

SD_RDONLY
Attach the segment for reading only.

SD_WRITE Attach the segment for both reading and writing.

SD_CREAT If the segment named by path exists and is not in use
(active), this flag will have the same effect as creating
a segment from scratch. Otherwise, the segment is
created according to the values of size and mode.
Read and write access to the segment is granted to
other processes based on the permissions passed in
mode, and functions the same as those for regular
files. Execute permission is meaningless. The seg-
ment is initialized to contain all zeroes.

SD_UNLOCK
If the segment is created because of this call, the seg-
ment will be made so that more than one process can
be between sdenter and sdleave calls.

sdfree detaches the current process from the shared data segment
that is attached at the specified address. If the cumrent process has
done sdenter but not an sdleave for the specified segment, sdleave
will be done before detaching the segment.
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When no process remains attached to the segment, the contents of
that segment disappear, and no process can attach to the segment
without creating it by using the SD..CREAT fiag in sdget. errno is set
to EEXIST if a process tries to create a shared data segment that
exists and is in use. errno is set to ENOTNAM if a process
attempts an sdget on a file that exists but is not a shared data type.

Notes

Use of the SD_UNLOCK flag on systems without hardware support
for shared data may cause severe performance degradation.

For 286 programs, it is strongly recommended that sdget and other
shared data func¥ons be reserved for large medel programs only,
Small or middle model programs that attempt to use shared data
may mn out of available memory. Also, due to the 286 hardware, it
is not possible to enforce the read—only aspect of small model
shared data. However, read—only segments are honored in large
model programs.

The 386 provides a 32 bit address space, even in small model, As a
result, shared data may be conveniently used without regard to the
resirictions that apply to 286 programs.

sdget automatically increments the process’s original break value to
the memory locatton immediately after the shared data segment.
This affects subsequent shrk or brk calls which attempt to restore
the original break value. In particular, attempts to restore the
break value to its value before the sdget call causes an error.

This feature is a XENIX specific enhancement and may not be
present ia all UNIX implementations. This routine must be linked
using the linker option -Ix,

Return Value

On successful completion, the address at which the segment was
attached is returned. Otherwise, -1 is returned, and errrno is set to
indicate the error. errno is set to EINVAL if a process does an
sdget on a shared data segment to which it is already attached.
errno is set to EEXIST if a process tries to'create a shared data seg-
ment that exists and is in vuse. errno is set to ENOTNAM if a pro-
cess attempts an sdget on a file that exists but is not a shared data

type.

The mode parameter must be included on the first call of the
sdget(} function.
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See Also

sdenter(S), sdgetv(S), sbrk(S)

Notes

The size variable in sdget bas changed from unsigned to long
between XENIX Version 3.0 and XENIX System V. Although this
requires that source code be modified to use a long size parameter
when compiling with the System V libraries, an unsigned size
parameter will sill be correctly interpreted by the kermel when
passed by binaries compiled with the Version 3.0 libraries.
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Name

sdgety, sdwaitv — Synchronizes shared data access.

Syntax
#include <sys/sd.h>
int sdgetv(addr)
int sdwaitv(addr, virum)
char *addr;
int vaum;

Description
sdgety and sdwaitv may be used to synchronize cooperating
processes that are using shared data segments. The return value of
both routines is the version number of the shared data segment
attached to the process at address addr. The version fiumber of a
segment changes whenever some process does an sdieave for that
segment.
sdgetv simaply retumns the version number of the indicated segment.
sdwaity forces the current process to sleep until the version number
for the indicated segment is no longer equal to vnum,

Return Value
Upon successful completion, both sdgety and sdwaity return a posi-
tive integer that is the current version number for the indicated
shared data segment. Otherwise, a value of -1 is retwrned, and
errno is set to indicate the error.

See Also
sdenter(S), sdget(S)

Notes

This routine must be linked using the linker option -1x.
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Name

SEMCTL (S)

semctl ~ Conwrols semnaphore operafions.

Syntax

#include <sys/types .h>
#include <sys/ipc.h>
#include <sys/sem.h>

int semctl (semid, semnum, cmd, arg)

int semid, cmd;

int semnum;

union semun {

int val;

struct semid_ds *buf;
ushort *armray;

}arg;

Description

sesaict] provides a variety of semaphore control operations as speci-

fied by cmd.

The following c¢mds are executed with respect to the semaphore
specified by semid and semmum:

GETVAL

SETVAL

GETFPID
GETNCNT

GETZCNT

Return the value of semval (see intro (S)).

Set the value of semval to arg.val. When this cmd
is successfully executed, the semadj value
corresponding to the specified semaphore in all
processes is cleared,

Retum the value of sempid. {READ}

Return the value of sermncnt. {READ}

Return the value of sermzent. {READ}

The following cmd's retarn and set, respectively, every semval in the
set of semaphores.

GETALL

SETALL
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Place semvals into array pointed to by arg.array.

Set semmvals according to the array pointed to by
arg.array. When this cmd is successfully executed
the sernadj values corresponding to each specified
semaphore in all processes are cleared.
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The following ¢mds are also available:

IPC_STAT Place the current value of each member of the
data structure associated witb semid into the struc-
ture pointed to by arg.buf. The contents of this
structure are defined in fnro (S).

IPC_SET Set the value of the following members of the data
structure associated with semid to the correspond-
ing value found in the structure pointed to by
argbuf:
sem_perm.uid
sem_perm.gid
sesn_perm.mode /* ondy low 9 bits */

This cmd cau only be executed by a precess that
has an effective user ID equal to either that of the
super-user or o the value of sem_perm.uid in the
data structure associated with semid.

TPC_RMID Remove the semaphore identifler specified by
semid from the system and destroy the set of sema-
phores and data swucture associated with it. This
cmd can only be executed by a process that has an
effechve user ID equal to either that of the super-
user or to the value of sem_perm.uid in the data
structure associated with semid.

sernct! will fail if one or more of the following are wue:
sersiid is not a valid semaphore identifier. [FEINVAL]

semnum is less tham zero or greater than sem _msems.
[EINVAL]

cmd is not a valid command. (FINVAL]

emd is equal to GETALL er IPC_STAT and arg points to
an address in read-only shared data. [EINVAL]

Operation permission is denied to the calling process {see
irtro (S)). [EACCES)

cmd is SETVAL or SETALL and the value to which semval is
to be set is greater than the system imposed maximum,

[ERANGE]

omnd is equal to IPC_RMID or IPC_SET and the effective user
ID of the calling process is not equal to that of super-user
and it is not equal to the value of sem_perm.uid in the data
structure associated with semid. [EPERM)]
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arg.buf points to an illegal address. [EFAULT]
arg.array points to an illegal address. [EFAULT)

Return Value
Upon successful completion, the value returned depends on crmd as
follows:
GETVAL The value of semval.
GETPID The value of sempid.
GETNCNT The value of semncnt.
GETZCNT The value of semzcnt.
All others A value of 0.
Otherwise, a value of ~1 is returned and errao is set to indicate the
£ITor.
See Alkko

inw®o(S), semget(S), semop(S)
.//.' _ Notes

~ Programs using this function must be compiled with the -Me com-~
piler option.
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Name

semget ~ {ets set of semaphores.

Syntax
#inclnde <sys/types.h>
#include <sys/ipc.h>
#inclnde <sys/sem.h>
intsemget (key, nsems, semflg)
key_t key;
int nsems, semflg;
Description
semget returns the semaphore identifier associated with key.
A semaphore identifier, and an associated data structure and set
containing nserts semaphores (see intro(S)) are created for key if
one of the following are true:

key is equal to IPC_PRIVATE.

key does not already have a semaphore identifier associated with
it, and (semflg & IPC_CREAT) is “‘true”,

Upon creation, the data structure associated with the new scma-
phore identifier is initialized as follows:

sem_perm.cuid, sem_perm.uld, sem_perm.cgid, and
sem_perm.gid are set equal to the effective user ID and effective
group IB, respectively, of the calling process.

The low-order 9 bits of sem_perm.mode are set equal to the
low-order 9 bits of semjg.

sem_nsems is set equal to the value of nsems.

sem_othne is set equal to O and sem_ctime is set equal to the
current ¥me.

semget will fail if one or more of the following are true:

nsems is either less than or equal to zero or greater than the
system-imposed limit. [EINVAL]J

A semapliore ideniifier exists for kep, but operation permission

(see intro(S)) as specified by the low-order 9 bits of semyflg
would not be granted, [EACCES]
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A semaphore identifier exists for key, but the number of sema-
phores in the set associated with it is less than nses and rsers
is not equal to zero. [EINVAL]

A semaphore identifier does not eaist for ey and (semflg &
IPC_CREAT) is “false”. [ENOENT]

A semaphore identifier is to be created but the system-imposed
limit on the maximum number of allowed system wide sema-
phore identifiers would be exceeded. [ENOSPC)

A semaphore identifier is to be created but the system-imposed
limit on the maximum number of allowed system wide sema-
phores would be exceeded. [ENOSPC)

A semaphore identifier exists for key but ( (semflg
TPC_.CREAT “) and (" semflg & IPC_EXCL) ) is “true”. [EEX-

IST)
Return Value
Upon successful compledon, a non-negative integer, namely a

semaphore identifier, is returned. Otherwise, a value of ~1 is
returned and errro is set to indicate the error.

See Also
intro(S), semctl(S), semop(S)

Notes

Programmers using this funckion must be compiled with the -Me
compiler opson,
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Name

semop ~ Performs semaphore operations.

Syntax

#include <sys/types.h>>
#include <sys/ipc.h>>
#include <sys/sem.h>>

int semop (semid, sops, nsops)
int semid;

stract sembuf *sops;

int nsops;

Description

semop is used to automatically perform an array of semaphore
operations on the set of semaphores associated with the semaphore
identifier specified by semid. sops is a pointer to the array of
Semaphore-operation swuctures. #sops is the nnmber of such struc-
tures in the array. The contents of each structure includes the fol-
lowing members:

short sem_num; /* semaphore nmnber */
short  sem_op: /* semaphore operation */
short  sem._flg; #* operation flags */

Each semaphore operation specified by sem_op is performed on the
corresponding semaphore specified by setnid and sem..num.

sem_op specifies one of three semaphore operations as follows:

If sem _op is a negesive integer, one of the following will
occur:

If semval (see infro (S)) is greater than or equal to the
absolute value of sem_opp, the absolute value of sem_op
is subtracted from semval. Also, if (sem flg &
SEM_UNDO) is “true”, the absolute value of sem_op is
added to the calling process’ semadj valne (see exif(S))
for the specified semaphore,

¥t semval is less than the absolute value of sem_op and
(sern_flo & IPC_NOWAIT) is “trus”, semop will return
immediately.

Jf semval is less than the absolute value of sem_op and

(sem_flg & IPC_NOWATT) is “false”, semop will incre-
ment the semncnt associated with the specified
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semaphore and suspend execution of the calling pro-
cess until one of the following condiions occur,

semval becomes greater than or equal to the abso-
lute value of sem_op. When this occurs, the value
of sernncnt ssociated with the specified semaphore
is decremented, the absolute value of sem_gp is
subtracted from semval and, if (sem flg &
SEM_UNDO} is “true”, -the absolute value of
sem_op is added to the calling process’ semadj
value for the specified semaphore,

The semid for which the calling process is await-
ing acWion is removed from the system (see
semctl{S)). When this occurs, errno is set equal
to EIDRM, and a value of -1 is returned.

The calling process receives a signal that is to be
caught. When this occurs, the value of semncrnt
associated with the specified semaphore is decre-
menwd, and the calling process resumes execu-
tion in the manner prescribed in signal(S).

I sem_op is a positive integer, the value of sem_gp is
added to sermal and, if (sem_flg & SEM_UNDO) is “true”,
the value of sem_e#p is subtracted from the calling process’
semadj value for the specified semaphore.

If sem_op is zero, one of the following will occur:

June 21, 1987

If semval is zero, semop will return immediately.

If semval is not equal to zero and (ses_flg &
IPC_NOWAIT) is “true”, semop will return immediately.

If semval is not equal to zero and (sem_flg &
IPC_NOWAIT) is “false”, seriop will increment the
semzcnt associated with the specified semaphore and
suspend execution of the calling process until one of
the following cccurs:

semval becomes zero, at which ime the value of
semzcnt associated with the specified semaphore is
decremented.

The semid for which the calling process is await-
ing action is removed from the system. When this
occurs, ¢rrno is set equal to EIDRM, and a value
of -1 is returned.
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The calling process receives a signal that is to be
caught. When this occurs, the value of semzcnt
associated with the specified semaphore is decre-
mented, and the calling process resumes execu-
tion in the manner prescribed in signal(S).

semop will fail if one or more of the following are true for any of
the semaphore operations specified by sops:

semid is not a valid semaphore identifier. [EINVAL]

sem_num is less than zero or greater tham or equal to the
number of semaphores in the set associated with semid.
[EFBIG]

nsops is greater than the system-imposed maximum. [E2BIG]

Operation permission is denied to the calling process (see
intro(S)). [EACCES]

The operation would result in suspension of the calling process
but (sem_flg & IPC_NOWAIT) is “true”. [EAGAIN]

The limit on the number of individual processes requesting a
SEM_UNDO would be exceeded. [ENOSPC]

The number of individual semaphores for which the calling pro-
cess requests a SEM_UNDO would exceed the limit. [EINVAL)]

An operation would cause a semval to overflow the system-
imposed limit. [ERANGE)]

An operation would cause a semadj value to overflow the
system-imposed limit. [ERANGE]

sops points to an illegal address. [EFAULT]
Upon successful completion, the value of semid for each sema-
phore specified in the array pointed to by sops is set equal to the
process ID of the calling process.
Return Value
If semop returns due to the receipt of a signal, a value of -1 is
returned to the calling process and errno is set to EINTR. If it
returns due to the removal of a semid from the system, a value of

—1is returned and errno is set to EIDRM.

Upon successful completion, a value of 0 is returned. Otherwise, a
value of -1 is returned and errno is set to indicate the error.
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See Also
exec(S), exit(S), fork(S), intro(S), semctl(S), semget(S), signal(S)

Notes

If SEMVMX = 32767, semop will not be able to make semval
overflow the limit (ERANGE) because sem_opz -+32768 (signed
short) looks like negative sem_op. Therefore, it will not increase
semval to put it over the limit; instead, it will try to subtract >
32768 from semval (EAGAIN). Programs using this function must
be compiled with the ~-Me compiler option.
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Name

setbuf, setvbuf — Assigns buffering to a stream.

Syntax
#include <stdio.h>

void setbuf (stream, buf)

FILE *stream;

char *buf;

int setvbuf (stream, type, buf, size)
FILE *stream;

char *buf;

int type, size;

Description

setbuf is used after a stream has been opened but before it is read
or written. It causes the character array buf to be used instead of
an automatically allocated buffer. If buf is the constant pointer
NULL, input/output will be completely unbuffered.

A manifest constant BUFSIZ, defined in the <stdio.h> file, tells
how big an array is needed:

char buf[BUFSIZ];

setvbuf may be used after a stream has been opened but before it is
read or written. fype determines how stream will be buffered.
Legal values for type (defined in stdio.h) are:

Jorer  Causes input/output to be fully buffered.

doisr  Causes output to be line buffered; the buffer will be
flushed when a newline is written, the buffer is full, or
input is requested.

Jonpr  Causes input/output to be completely unbuffered.

If buf is not the Null pointer, the array it points to will be used for
buffering, instead of an automatically allocated buffer. size speci-
fies the size of the buffer to be used. The constant BUFSIZ in
<stdio.h> is suggested as a good buffer size. If input/output is
unbuffered, buf and size are ignored.

By default, output to a terminal is line buffered and all other
input/output is fully buffered.
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A buffer is normally obtained from malioc(S) upon the first gezxc(S)
or putc(S) on the file, except that output streams directed to termi-
nals, and the standard error stream stderr are normally not buf-
fered. A common source of error is allocation of buffer space as
an “automatic” variable in a code block, and then failing to close
the stream in the same block.

See Also
fopen(S), getc{S), malloc(S), putc(S), stdio(S)

Dia gnos tics

If an illegal value for type or size is provided, sezvbuf returns a
non-zero value. @therwise, the value returned will be zero.
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Name

setjmp, longimp — Performs a nonlocal “goto™.

Syntax
#include <setimp.h>

int setyjmp (env)
jmp_Dbuf env;

void Jongjmp (env, val}
jmp_buf env;
int val;

Description

These routines are useful for dealing with errors and interrupts
encountered in a low-level subroutine of a program.

setjmp saves its stack environment in env for later use by longjmp.
It returns a value of 0.

longjmp restores the environment saved by the last call of setjmp.
It then returns in such a way that execution continues as if the call
of setjmp had just returned the value val to the corresponding call
to setjmp. The routine which calls setfmp must not itself have
returned in the interim. longjmp cannot return a value of 0. If
longimp 1is invoked with a second argmnent of 0, it will return a
value of 1. All accessible data have values as of the #ine longjmp
was called. The only exception to this is register variables. The
value of register variables is undefined in the routine that called
setjmp when the corresponding longjmp is invoked.

See Also

signal(S)

‘Warning
If longjmp is called even though env was never primed by a call to

setjmp, or when the last such call was in a function which has since
returned, absolute chaos is guaranteed.
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Name

setpgrp — Sets process group ID.

Syntax
int setpgrp ()

Description

setpgrp sets the process group ID of the calling process to the pro-
cess ID of the calling process and returns the new process group
ID.

There are many ramificakions to be considered before invoking
seipgrp. When a process is made a process group leader with
setpgrp, the terminal that controlled the process that issued the
setpgrp statement is lost as the controlling terminal for the new pro-
cess group, The new process group takes as its controlling terminal
the next terminal it opens that is not already open. AN child
processes of the new process group leader are comtrolled by the
new con#wolling terminal.,

The controlling terminal is responsible for signals (INTR, KILL,
EOF) sent to the process group leader and it child processes, If
there is no controlling terminal, it becomes more difficult to inter-
rupt a process.

As an example, setpgrp is used to separate daemonr processes from
controlling termminals so that they may not be interrapted from any
terminal by a KILL or INTR signal.

Return Value

sefpgrp returns the value of the new process group ID.

See Also
exec(S), fork(S), getpid(S), inwo(S), kill(S), signal(S), termio(M)
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Name

setuid, setgid — Sets user and group IDs.

Syntax

int setaid (nid)
int vid;

int setgid (gid)
int gid;
Description

setuid is used to set the real user ID and effective user ID of the
calling process.

setgid is used to set the real group ID and effective group ID of the
calling process.

If the effective user ID of the calling process is super-user, the real
user (group) ID and effective user (group) ID are set to uid (gid).

- If the effective user ID of the calling process is not super-user, wut
: : its real user (group) ID is equal to wid {gid), the effeckive user
. (group) ID is set to uid (gid).

setuid will fail if the real user (group) ID of the calling process is
not equal to uid {gid) and its effective user ID is not super-user.
[EPERM]
The uid is out of range. (WENVAL)
If the effective user ID of the calling process is not super-user, but
the saved set-user (group) ID from exec(S) is equal to wid {gid),
the effective user (group) ID is set to uid (gid).

Returm Value
Upon successful completion, a value of O is returned. Otherwise, a

value of ~1 is returned and errre is set to indicate the error.

See Ako

e

getuid(S), intro{S)
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Name

shmctl — Controls shared memory operations.

Syntax

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>

int shmctl (shmid, cmd, buf)

int shmid, cmd;
struct shmid_ds *buf;

Description

SHMCIL (S)

shmctl provides a variety of shared memory control operations as

specified by cmd. The following cxids are available:

IPC_STAT Place the current value of each member of
the data structure associated with shmid into
the structure pointed to by buf. The con-
tents of this swucture are defined in inrro (S).

IPC_SET Set the value of the following members of the
data structure associated with shmid to the
corresponding value found in the structure

pointed to by buf:
shm_perm.uid

shm_perm.gid

shm_perm.mode /* only low 9 bits */

This cmd can only be executed by a process
that has an effective user ID equal to either
that of the super-user or to the value of
shm_penn.uid in the data structure associ-

ated with shmid.

IPC_RMID Remove the shared memory identifier
specified by shmid from the system and des-
troy the shared memory segment and data

structure associated with it.

This cmd can

only be executed by a process that has an
effective user ID equal to either that of the
super-user or to the value of shm_perm.uid
in the data structure associated with shmid.

Tune 21, 1987
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Diagnossics
shmetl will fail if one or more of the following are true:
shmid is not a valid shared memory identifier. [EINVAL]
cmd is not a valid command. [FINVAL)

cmd is equal to IPC_STAT and operation permission is denied
to the calling process (see iniro(S)). [EACCES]

and is equal to IPC_RMID or IPC_SET and the effective user ID
of the calling process is not equal to that of the super-user and
it is not equal to the value of shm_perm.uld i the data struc-
ture associated with shmid. [EPERM)

buf points to an illegal address. [EFAULT]

Return Value

Upon successful compleson, a value of 0 is retwrned. Otherwise, a
value of —1 is returned and errno is set to indicate the error.

See Also
intro(S), shmget(S), shmop(S)

Notes

Programs using this function must be compiled with -Me compiler
option,
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Name

shmget ~ Gets a shared memory segment.

Syntax

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>

int shmget (key, size, shmflg)
key_t key;
int size, shmflg;

Description
shmget returns the shared memory identifier associated with key.
A shared memory identifier and an associated data structore and
shared memory segment of size size bytes (see imro(S)) are created
for key if one of the following are true:
— key is equal to IPC_PRIVATE.

R key does not already have a shared memory identifier associated
with it, and (shmjlg & IPC_CREAT) is “true”.

Upon creation, the data structure associated with the new shared
memory identifier is initialized as follows:

sbm_perm.cuid, shm_perm.uid, shm_perm.cgid, and
shm_perm.gld are set equal to the effective user ID and effective
group ID, respectively, of the calling process.

The low-order 9 bits of sbm_perm.mode are set equal to the
low-order 9 bits of shmflg. shin_segsz is set equal to the value
of size.

shm_Jpid, sbm_nattcb, shm_atime, and shm_dtime are set
equal to 0.

shun_ctime is set equal o the current time.

shmger will fail if one or more of the following are true:

TN

size is less than the system-imposed minimum or greater than
the system-imposed maximum. The minimum for 286 processes
is 1 byte, and the maximum is 64K or 65535 bytes. The
minimum and maximum for 386 processes are configurable.

[ERNVAL]
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A shared memory identifier exists for key but operation permis-
sion (see intro(S)) as specified by the low-order 9 bits of shmflg
would not be granted. (EACCES]

A shared memory identifier exists for key but the size of the seg-
ment associated with it is less than size, which cannot be equal
to zero. [EINVAL]

A shared memory identifier does not exist for key and (shrmflg &
IPC_CREAT) is “false”. [ENOENT]

A shared memory identifier is to be created but the system-
imposed limit on the maximum number of allowed shared
memory identifiers system wide would be exceeded. [ENOSPC]

A shared memory identifier and associated shiared memory seg-
ment are to be created but the amount of available physical
memory is not sufficient to fill the request. [ENOMEM)

A shared memory identifier exists for key but ( (shmfly &
IPC_CREAT) and (shmflg & IPC_EXCL) ) is “true”. [EEXIST]

Returm Value

Upon successful completion, a non-negative integer, namely a
shared memory identifier, is returned. Otherwise, a value of -1 is
returned and errno is set to indicate the error.

See Abo

intro(S), shmctl(S), shmop(S)

Notes

Programs using this function must be compiled with -Me compiler
option.
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Name

shmop ~ Performs shared memory operations.

Syntax
For 386 processes:

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>

char *shmat (shmid, shmaddr, shmilg)
int shmid;

char *shmaddr;

int shmfig;

int shmdt (shmaddr}
char *shmaddr;

For 286 processes:

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>

char far *shmat (shmid, shmaddr, shfig)
int shmid;

char far *shmaddr;

int shmflg;

int shmdt (shmaddr}
char far *shmaddr;

Description

shmat attaches the shared memory segment associated with the
shared memory identifier specified by shmid to the data segment of
the calling process. The segment is attached at the address speci-
fied by one of the following criteria:

If shmaddr is equal to zero, the segment is attached at the first
available address as selected by the system.

For 286 processes, if shmaddr is not equal to zero and (shmyfig
& SHM_RND) is *irue,” the segment is attached at the first
available address given by (shmaddr - (shmaddr modulus
SHMLBA)) {SHMLBA = 64K or 65536 bytes).
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If shmaddr is not equal to zero and (shmflg & SHM _RND) is
“true”, the segment is attached at the address given by

(shmaddr -~ (shmaddr modulus SHMLBA)).

If shmaddr is not equal to zero and (shryig & SHM_RND) is
“false”, the segment is attached at the address given by
shmaddr.

The segment is attached for reading if (shinfig & SHM_RD@NLY]) is
“true”, otherwise it is attached for reading and writing.

shmdt detaches from the calling process’s data scgment the shared
memory segment located at the address specified by shmaddr.
shmat will fail and not attach the shared memory segment if one or
more of the following are true:

shmid is not a valid shared memory identifier. [EINVAL]

Operation permission is denied to the calling process {see
intro(S)). [BACCES]

The available data space is not large enough to accommodate
the shared memory segment. [ENOMEM]

shmaddr is not equal to zero, and the value of (shmaddr -
{(shmaddr modulus SHMLBA)) is an illegal address. [EINVAL]

shmaddr is not equal to zero, (shrylg & SPM_RND) is “false”™,
and the value of shmaddr is an illegal address. [EINVAL]

For 286 processes, the shared memory segment is already
attached by the calling process. [EINVAL]

The number of shared memory segments attached to the calling
process would exceed the system-imposed limit. [EMFILE]

shmdt detaches the shared memory segment located at the
address specified by shmaddr from the calling process data seg-
ment. [EINVAL]

shmdt will fail and not detach the shared memory segment if

shmaddr is not the data segment start address of a shared
memory segment. [EINVAL]
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Return Values
Upon successful completion, the return values are as follows:

shmat returns the data segment start address of the attached
shared memory segment.

shmdt returns a value of 0.

QOtherwise, a value of —1 is returned and errno is set to indicate the
i enor.

See Also
exec(S), exit(S), fork(S), intro(S), shmctl(S), shmget(S)

Notes

Programs using this function must be compiled with the -Me com=
piler option.

For 286 processes, if a program is compiled using small or middle
model, the char far variables cannot be used as arguments to the
standard libe.a routines because these rouwnes require char near
pointers. If the libc.a routines are required, the program must be
compiled using large or huge model. If both the libc.a routines and
small or middle model compiling are required, the XENIX 3.0
shared data system calls must be used.

Small data 386 processes must specify shinaddr equal to zero (i.e.
you must allow the system to attach the shared memory segment at
whatever address it chooses).
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Name

shutdn — Flushes block I/O and halts the CPU.

Syntax

#include <sys/filsys.h>
#inclnde <sys/param.h>
#inclnde <sys/types.h>

void shutdn (sblk, ntsblk, arg);
struct filsys *sblk, *nsblk;
int arg;

Description

shuidn causes all information in memory that should be on disk to
be written out. This includes modified super-blocks, modified
inodes, and delayed block I/O. The super-blécks of all writable
file systems are flagged ‘clean’, so that they can be remounted
without cleaning when XENIX is rebooted. shuidn then prints
“Normal System Shutdown” on the console and halts the CPU.

The system then stays down or reboots dependant on whether arg
isOor 1.

If sb¥k is greater than 1, it specifies the address of a super-block to
be written to the root device as the last I/O before the halt, pro-
vided that nsblk is given as its bit-wise inverse. This facility is pro-
vided to allow file system repair programs to supercede the system’s
copy of the root super-block with one of their own,

If sbik is 1, the second argument is a command and the third argu-
ment is the argument to the command. The CONFPANIC com-
mand, a system configurable system call, is given the argument O to
stay down, or 1 to reboot. When shutdn is called in this way, the
purpose is not to bring down the system, but rather, to give inswruc-
tions to the kernel regarding the way to deal with the next panic.

Shutdn locks out all other processes while it is doing its work.
However, it is recommended that user processes be killed off (see
kill(S)) before calling shutdn as some types of disk activity could
cause file systems to not be flagged “clean”.

The caller must be the super-user.
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See Also
fsck(C), haltsys{C), shutdown(C), mount(S), hili(S)

Notes

This routine must be linked using the linker option -Ix.
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Name

signal — Specifies what to do upon receipt of a signal.

Syntax
#include <signal.h>>

int (*signal (sig, func)} ()
int sig;
int (*func)();

Description

signal allows the calling process to choose one of three ways in
which it is possible to handle the receipt of a specific signal. sig
specifies the signal and func specifies the choice.

sig can be assigned any one of the following except SIGWLL:

SIGHUP 01 Hangup

SIGINT 02 Interrupt

SIGQUIT 03* Quit

SIGILL 04* 1legal instruction (not reset when caught)
SIGTRAP  05* Trace trap (not reset when caught)
SIGIOT 06* 1/Otrap mstruction

SIGEMT 07* Emulator trap instruckon

SIGFPE 08* Floating-point exception

SIGKILL 09  Kill (cannot be caught or ignored)
SIGBUS 10*  Bus error

SIGSEGY  11* Segmentation violation

SIGSYS 12* Bad argument to system call

SIGPIPE 13 Write on a pipe with no one to read it
SIGALRM 14 Alarm clock

SIGTERM 15 Software termination signal

SIGUSR1 16  User-defined signal 1

SIGUSR2 17 User-defined signal 2

SIGCLD 18  Death of a ckild (see Warning below)
SIGPWR 19 Power fail (see Warning below)

See number 7 below for the significance of the asterisk in the above
list.

func is assigned one of three values: SIG_DFL, SIG_IGN, or a func-
tion address. The actions prescribed by these values are described
below.

The SIG_DFL value causes termination of the process upon receipt

of a signal. Upon receipt .of the signal sig, the receiving process is
to be terminated with the following consequences:
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L

All of the receiving process’ open file descriptors will be
closed.

If the parent process of the receiving process is executing a
wait, it will be notified of the termination of the receiving pro-
cess and the terminating signal’s number will be made available
to the parent process; see wait (S).

If the parent process of the receiving process is not esecuting a
wait, the receiving process will be wansormed into a zombie
process (see exi¢(S) for definition of zombie process).

The parent process ID of each of the receiving process’ existing
child processes and zombie processes will be set to 1. This
means the initialization process (see inro(S)) inherits each of
these processes.

An accounting record will be written on the accounting file if
the system’s accounting routine is enabled; see acct(S).

If the receiving process’ process ID, tty group ID, and process
group ID are equal, the signal SIGHUP will be sent to all of the
processes that have a process group ID equal to the process
group ID of the receiving process.

A “core image” will be made in the current working directory
of the receiving process if sig is one for which an asterisk (*)
appears in the above list and the following conditions are met:

—~ The effective user ID and the real user ID of the receiving
process are equal.

— An ordinary file named e¢ore emists and is writable or can be
created. If the file must be created, it will have a mode of 0666
modified by the file creation mask {see urask(S)), a file owner
ID that is the same as the effective user ID of the receiving pro-~
cess, a file group ID that is the same as the effective group 1D
of the receiving process

The SIG_IGN value causes the process to ignore a signal. The sig-
nal sig is to be ignored, Note that the signal SIGKILL cannot be
ignored.

A function address value causes the process to catch a signal
Upon receipt of the signal sig, the receiving process is to execute
the signal-catching function pointed to by func. The signsl number
sig will be passed as the only argument to the signal-catching func-
tion. There are the following consequences:

1

Upon return from the signal-catching function, the receiving
process will resume execution at the point it was interrupted
and the value of func for the caught signal will be set to
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SIG_DFL unless the signal is SIGILL, SIGTRAP, SIGCLD, or
SIGPWR.

2. When a signal that is to be caught occurs during a read, a
write, an open, or an ioctl system call on a slow device (like a
terminal; but not a file), during a pause system call, or during a
wait system call that does not return immediately due to the
existence of a previously stopped or zombie process, the signal
catching function will be executed and then the interrupted sys-
tem call will return a -1 to the calling process with errno set to
EINTR.

3. Note that the signal SIGKILL cannot be caught.

A call to signal cancels a pending signal sig except for a pending
SIGKILL signal.

signal will fail if one or more of the following are true:
sig is an illegal signal number, including SIGKILL. [EINVAL]

func points to an illegal address. [EFAULT]

" Return Value
Upon successful completion, signal returns the previous value of
func for the specified signal sig. Otherwise, a value of -1 is
returned and errno is set to indicate the error.

See Also

kill(C), kill(S), pause(S), ptrace(S), wait(S), setjmp(S).

Warning

Two other signals that behave differently than the signals described
above exist in this release of the system; they are:

SIGCLD 18 Death of a child (not reset when caught)
SIGPWR 19 Power fail (not reset when caught)

There is no guarantee that, in future releases of XENIX, these sig-
nals will continue to behave as described below; they are included
only for compatibility with other versions of XENIX. Their use in
new programs is strongly discouraged.
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For these signals, func is assigned one of three values: SIG.DFL,
SIG_IGN, or a function address. The actions prescribed by these
values are as follows:

SIG_DFL - ignore signal
The signal is to be ignored.

SIG_IGN - ignore signal
The signal is to be ignored. Also, if sig is SIGCLD, the
calling process’ child processes will not create zombie
processes when they terminate; see exit(S).

function address - catch signal

If the signal is SIGPWR, the action to be taken is the
same as that described above for func equal to function
address, The same is true if the signal is SIGCLD
except, that while the process is executing the signal-
catching function any received SIGCLD signals will be
queued and the signal-catching function will be continu-
ally reentered until the queue is empty.

The SIGCLD affects two other system calls (wzit(S), and exit(S))
in the following ways:

wait If the func value of SIGCLD is set to SIG_IGN and a wait
is executed, the wait wili block until all of the calling
process’ child processes terminate; it will then return a
value of —1 with esrno set to BCHILD.

exit If in the eniting process’ parent process the fiunc value of
SIGCLD is set to SIG_IGN, the exiting process will not
create a zombie process.

When processing a pipeline, the shell makes the last process in
the pipeline the parent of the proceeding processes. A process
that may be piped into in this manner (and thus become the
parent of other processes) should take care not to set SIGOLD to
be caught.

Notes

The defined constant NSIG in signal.h standing for the number of
signals is always at least one greater than the actual number.

The calling process must make another call to signal after a signal is
caught before another signal can be caught. If this is not done,
subsequent signals are processed in the default manner {see the
description for SIG_DFL ).
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Name

sigsem ~ Signals a process waiting on a semaphore.

Syntax

int sigsem(sem_num);
int sei_num;

Description

sigsem signals a process that is waiting on the semaphore sem_num
that it may proceed and use the resource governed by the sema-
phore. sigsem is used in conjunction with waitsem(S) to allow syn-
chronization of processes wishing to access a resource. One or
more processes may waitsem on the given semaphore and will be
put to sleep until the process which currently has access to the
resource issues a sigsem call. If there are any waiting processes, sig-
sem causes the process which is next in line on the semaphore’s
queue to be rescheduled for execution. The semaphore’s queue is
organized in first in first out (FIFO) order.

- See Also

S creatsem(S), opensem(S), waitsem(S)

System Compatibility

sigsem can only be used to signal semaphores created under XENIX
Version 3.0, not for XENIX System V semaphores.

Diagnostics

sigsem returns the value (int) -1 if an error occurs. If sem_num
does not refer to a semaphore type file, errno is set to ENOTNAM.
If sem_num has not been previously opened hy opensem, errno is
set to EBADF. If the process issuing a sigsem call is not the
current “owner” of the semaphore (i.e., if the process has not
issued a waitsem call before the sigsem), errno is set to ENAVAIL.

< ‘f Notes

This feature is a XENIX specific enhancement and may not be
present in all UNIX implementations. This function must be linked
using the linker option -Ix.
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Name

sinh, cosh, tanh ~ Performs hyperbolic functions.

Syntax
#include <math.h>

double sinh (x).
double x;

double cosh (x)
double x;

double tanh (x)
double x;

Description
These functions compﬁte the kde‘siglated hyperbolic functions for
real arguments.

Diagnostics
sinh and cosh return HUGE (and sinh may retum —HUGE for
negative x) when the correct value would overflow and set errno to
ERANGE.
These error-handling procedures can be c¢hanged with the
matherr(S) fonction.

See Also

matherr(S}

Notes

These routines must be linked by using the =lm linker opson.
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Name

sleep — Suspends execution for an interval.

Syntax

unsigned sleep (seconds)
unsigned seconds;

Description

The current process is suspended from execution for the number of
seconds specified by the argument. The actual suspension time may
be less than that requested because scheduled wakeups occur at
fixed 1-second intervals, and any caught signal will terminate the
sleep following execution of that signal’s catching routine. Also,
the suspension time may be longer than requested by an arbitrary
amount due to the scheduling of other activity in the system. The
value returned by sleep will be the ““unslept” amount (the requested
time minus the time actually slept) in case the caller had an alarm
set to go off earlier than the end of the requested sleep time, or
premature arousal due to another caught signal.

P The routine is implemented by setting an alarm signal and pausing

unkl it (or some other signalgl occurs. The previous state of the
alarm signal is saved and restored. The calling program may have
set up an alarm signal before calling sleep ; if the sleep time exceeds
the time till such alarm signal, the process sleeps only until the
alarm signal would have occurred, and the caller’s alarm catch rou-
tine is executed just before the sleep routine returns, but if the sleep
time is less than the time till such alarm, the prior alarm time is
reset to go off at the same Wme it would have gene off without the
intervening sleep.

See Also
glarm(S), nap(S). pause(S), signal(S)
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Name

sputl, sgetl — Accesses long integer data in a machine-independent
faskion.

Synsax

void sputl (value, buffer)
long value;
char *buffer;

long sgetl (buffer)
char *buffer;

Description

spu takes the four bytes of the long integer value and places them
in memory starting at the address pointed to by buffer. The order-
ing of the bytes is the same for all machines.

Starting at the address pointed to by buffer, sgetl remieves the four
bytes in memory and returns the long integer value in the byte ord-
. ering of the host machine.

s

{\ sputl and sgee! provide a machine-independent way to store long
numeric data in binary form in a file without converting to charac-
ters.
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Name

ssignal, gsignal — Implements software signals.

Syntax
#include <signal.h>

int (*ssignal (sig, action))()
int sig, (*action)();

int gsignal (sig)
int sig;

Description

ssignal and gsignal implement a software facility similar to
signal(S). This facility is used by the standard C library to enable
the user to indicate the disposition of error conditions, and is also
made available to the user for his own purposes.

Software signals made available to users are associated with integers
in the inclusive range 1 through 15. An action for a software signal
is established by a call to ssignal, and a software signal is raised by
a call to gsignal. Raising a software signal causes the action esta-
blished for that signal to be taken.

The first argument to ssignal is a number identifying the type of sig-
nal for which an action is to be established. The second argument
defines the action; it is either the name of a (user defined) action
function or one of the manifest constants SIG_DFL (default) or
SIG_IGN (ignore). ssignal returns the action previously established
for that signal type; if no action has been established or the signal
number is illegal, ssignal returns SIG_DFL.

gsignal raises the signal identified by its argument, sig:
If an action function has been established for sig, then that
action is reset to SIG.DFL and the action function is entered
with argument sig. gsignal returns the value returned to it by
the action function.

If the action for sig is SIG_IGN , gsignal returns the value 1
and takes no other action.

If the action for sig is SIG_DFL , gsignal returns the value O
and takes no other action.
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If sig has an illegal value or no action was ever specified for
sig, gsignal returns the value 0 and takes no other action.

Notes
There are some additional signals with numbers outside the range 1
through 15 that are used by the standard C library to indicate error
condisons. Thus, some signal numbers outside the range 1 through

15 are legal, although their use may interfere with the operason of
the standard C library.
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Name

stat, fstat — Gets file status.

Syntax

#include <sys/types.h>
#include <sys/stat.h>

intstat (path, buf)
char *path;
struct stat *buf;

int fstat (fildes, buf)
int fildes;
struct stat *buf;

Description

path points to a pathname naming a file. Read, write or execute
permission of the named file is not required, but all directories
listed in the pathname leading to the file must be searchable. stat
obtains information about the named file.

Similarly, fstat obtains information about an open file known by
the file descriptor fildes, obtained from a successful open, creat,
dup, fentl, or pipe system call.

buf is a pointer to a stat structure into which information is placed
concerning the file.

The contents of the structure pointed to by buf include the follow-
ing members:

ushort st_mode; /* File mode; see mknod (S) */

ino_t st_ino; /* Inode number */
dev_t st_dev; /* 1D of device containing */

/* a directory entry for this file */
dev_t st_rdev; /* 1D of device */

/* This entry is defined only for */
/* special files */
short  st_nlink; /* Number of links */

ushort st_uid; /* User ID of the file’s owner */
ushort st_gid; /* Group ID of the file’s group */
off_t st_size; /* File size in bytes */

#ime_t st_atime; /* Time of last access */
time_t st_mtime; /* Time of last data modification */
wime_t st_ctime; /* Time of last file status change */
/* Times measured in seconds since */
/* 00:00:00 GMT, Jan. 1, 1970 */

June 21, 1987 Page 1



STAL (F])

st..atime

STAT (S)

Time when file data was last accessed. Changed by the
following system calls: creat(S), mknod(S) pipe(S),
utime(S), and read(S).

st_mtime Time when data was last modified. Changed by the fol-

st_ctime

st_rdev

lowing system calls: creat(S), mknod(S), pipe(S),
utime%S) and write(S).

Time when file status was last changed. Changed by the
following system calls: chmod(S), chown(S), creat(S),
tink (S), mknod(S), pipe(S), wime (S), and wrie(S).

Device indentification. In the case of block and charac-
ter special files this contains the device major and minor
numbers; in the case of shared memory and sema-
phores, it contains the type code. The file
Jusr/inclnde/sys/types.h contains the ‘macros major()
and minor() for exiracting major and minor numbers
from st_rdev. See fusrfinclnde/sys/stat.h for the sema-
phore and shared memory type code values S_INSEM
and S_INSHD.

stas will fail if one or more of the following are wue:

A component of the path prefix is not a directory. [ENOIDIR]

The named file does not exist. [ENQENT]

Search permission is denied for a component of the path prefiz.
[EACCES]

buf or path points to an invalid address. {EFAULT}

fstat will fail if one or more of the folowing are true:

fildes is not a valid open file descriptor. [EBADF)

buf points to an invalid address. [EFAULT)

Retura Value

Upon successful complekon a value of 0 is returned. Otherwise, a
value of —1 is returned and err#0 is set to indicate the error.

See Also

chmod(S),
unlink(S)
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Name

stdio — Performs standard buffered input and output.

Syntax

#include <stdio.h>
FILE *stdin, *stdout, *stderr;

Description

The stdio library contains an efficient, user-level 1/0 buffering
scheme. The in-line macros getc(S) and putc(S) handle characters
quickly. The macros getchar, putchar, and the higher-level rou-
tines fgetc, fgets, fprintf, fpurc, fputs, fread, fscanf, fwrite, gets,
getw, printf, puts, putw, and scanf all use getc and putc; they can
be freely intermixed.

A file with associated buffering is called a “stream” and is declared
to be a pointer to a defined type FILE . fopen(S) creates certain
descriptive data for a stream and returns a pointer to designate the
stream in all further wransactions. Normally, there are three open
streams with constant pointers declared in the “include” file and
associated with the standard open files:

stdin Standard input file
stdout Standard output file
stderr Standard error file

A constant “pointer’” NULL designates the null stream.

An integer constant EOF is returned upon end-of-file or error by
most integer functions that deal with swreams (see the individual
descriptions for details).

Any program that uses this package must include the header file of
pertinent macro definitions, as follows:

#include <stdio.h>

Most of the functions and constants mentioned in this section of
the manual are declared in that “include” file and are described
elsewhere. The constants and the following “functions” are imple-
mented as macros (redeclaration of these names is perilous): gerc,
getchar, putc, putchar, feof, ferror, and fileno.
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See Also

open(S), close(S), read(S), write(S), ctermid(S), cuserid(S),
fclose(S), ferror(S), fopen(S), fread(S), fseek(S), getc(8), getsES;,
popen(S), printf(S), putc(S), puts(S), scani(8), sctbuf(S
system(S), tmpnam(S)

2

Diagnostics

Invalid stream pointers can cause grave disorder, possibly including
program termination. Individual function descriptions describe the
possible error condisons.
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Name

ftok - Standard interprocess communication package.

Syntax

#include <sys/types.h>
#include <sys/ipc.h>

key_t ftok (path, id)
char *path;
char id;

Description

All interprocess communicasion facilities require the user to supply
a key to be used by the msgget(S), semgei(S), and shmget(S) system
calls to obtain in%erprocess communication identifiers. One sug-
gested method for forming a key is to use the fiok subroutine
described below. Another way to compose keys is to include the
project ID in the most significant byte and to use the remaining
portion as a sequence number. There are many other ways to form
keys, but it is necessary for each system to define standards for
forming them. If some standard is not adhered to, it will be possi-
ble for unrelated processes to unintenWonally interfere with each
other's operation. Therefore, it is strongly suggested that the most
significant byte of a key refer to a project so that keys do not con-
flict across a given system.

Jtok returns a key based on path and an id that is usable in subse-
quent msggez, semget, and shmget system calls. path must be the
path name of an existing file that is accessible to the process. id is
a character which uniquely identifies a project. Note that frok will
return the same key for linked #les when called witb tbe same id
and that it will return different keys when called with the same file
name but with different ids.

See Also

intro(S), msgget(S), semget(S), sbmget(S)

Diagnostics

ftok returns (key_f) -1 if path does not exist or if it is not accessi-
ble to the process.
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Warning

If the file whose path is passed to ftok is removed when keys still
refer to the file, future calls to ftok with the same path and id will
return an error. If the same file is recreated, then ftok is likely to
return a different key than it did the original time it was called.
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Name

stime — Sets the wme.

S Syntax

#include <sys/types.h>
#include <sys/timeb.h>

int sWme (tp)
long *tp;
Description
stimme sets the system’s idea of the time and date. #p points to the
value of time as measured in seconds from 00:00:00 GMT January

1, 1970.

stime will fzil if the effective user ID of the calling process is not
super-user. [EPERM]

Retorn Value
i : Upon successful completion, a value of 0 is returned. Otherwise, a
- value of —1 is returned and ersio 1is set to indicate the error.

See Also

time(S)

£
i
y
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Name

string, strcat, stracat, strcmp, strncmp, strcpy, stricpy, strlen,
strchr, strrchr, strpbrk, strspnm, strcspn, sictek, strdup — Performs
sking operations,

Syntax

char *strcat (s, s2)
char *sl, *s2;

char *stmcat (s1, s2, n)
char *s1, *s2;
st n;

int stremp (s1, s2)
char *sl, *s2;

int strmemp (sl, s2, n)
char *s1, *s2;
int n;

char *strcpy (sl, s2)
char *sl, *s2;

char *siracpy (51, s2, n)
char *sl, *s2;

int n;

int strlen (s)

char *s;

char *styehr (s, ©)
char *s;

int c;

char *s#rchr (s, ¢)
char *s;

int ¢;

char *swpbrk (s1, s2)
char *sl, *s2;

int strspn (s1, 52)
char *s1, *s2;

nt strespn (sl, s2)
char *sl, *s2;
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char *strtok (s1, s2)
char *s1, *s2;

char *swdup (s)
char *s;

Description

These functions operate on null-terminated strings. They do not
check for overflow of any receiving string.

strcat appends a copy of siing 52 to the end of string s1. stracat
copies at most n characters. Both returm a pointer to the null-
terminated result,

stremp compares its arguments and returns an integer greater than,
equal to, or less than 0, according to whether sI is lexicographically
greater than, equal to, or less than s2. strncrp makes the same
comparison but looks at no more than » characters.

strcpy copies string s2 to sl, stopping after the null character has
been moved. strncpy copies exactly n characters, truncating or
null-padding s2; the target may not be null-terminated if the length
of 52 is n or more. Both return s1.

strlen returns the number of non-null characters in §.

strchr (strrchr) returns a pointer to the first (last) occurrence of
character ¢ in string s, or NULL if ¢ does not occur in the string.
The null character terminaking a string is considered to be part of
the string,

strpbrk retures a pointer to the first occmrence in s&ing s of any
character from string s2, or NULL if no character from s2 exists in
sl.

strspn (strespn) returns the length of the initial segment of string s1
which consists entirely of characters from (not from) string s2.

strzok considers the string s1 to consist of a sequence of zero or
more text tokens separated by spans of one or more characters
from the separator string s2. The first call (with pointer sI speci-
fied) returns a pointer to the first ¢haracter of the first token, and
will have written a NULL character into sI immediately following
the returned token. Subsequent calls with zero for the first argu-
ment, will work through the string sI in this way until no tokens
remain. The separator string s2 may be different from call to call.
When no token remainsin s, a NULL is returned.
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strdup returns a pointer to a duplicate copy of the swing pointed to
by s. The duplicate string is automatically allocated storage using a
mallec(S) system call. This call allocates the exact number of bytes
needed to store the string and its terminasing null character.

Notes

For user convenience, all the string functions are declared in the
< string.h> header file.

strcmp uses nakve character comparison, which is signed on some
machines, unsigned on others. Thus, when one of the characters
has its high-order bit set, the sign of the value returned is
implementation-dependent,

All string movement is performed character by character starting at

the left. Thus overlapping moves toward the left will work as
expected, but overlapping moves to the right may yield surprises.
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Name

strtod, atof —~ Converts a string to a double~precision number,

Syntax

double strtod (str, ptr)
char *str, **ptr;

double atof (sir)
char *str;

Description
strtod returns as a double-precision floating point number the value
represented by the character string pointed to by str. The string is
scanned up to the first unrecognized character.
strtod recognizes an optional string of “white-space’ characters (as
defined by isspace in ctype(S)), then an optional sign, then a string
of digits optonally containing a decimal point, then an optional e
or E followed by an optional sign or space, followed by an integer.
If the value of ptr is not (char *¥)(, a pointer to the character ter-
mina%ng the scan is returned in the location pointed to by prr. If
no number can be formed, *prr is set to str, and zero is returned.

atof(sw) is equivalent to strtod(str, (char **)0).

See Also
ctype(S), scanf(S), strtol(S)

Diagnostics

If the correct value would cause overflow, *HUGE is returned
(according to the sign of the value), and errno is set to ERANGE.

If the correct value would cause underflow, zero is retumed and
errno is set to ERANGE.
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Name

strtol, atol, atoi — Converts string to integer.

Syntax

long strtol (str, ptr, base)
char *sir, **ptr;
int base;

long atol (str)
char *str;

int atoi (str)
char *str;

Description

strtol returns as a long integer the value represented by the charac-
ter swing pointed to by str. This routine scans the string up to the
first character inconsistent with the base. It ignores leading white
space characters as defined by isspace {(see ciype(S)).

If the value of psr is not (char **)0, sirtol returns a pointer to the
character terminating the scan at the location pointed to by ptr. If
no integer can be formed, that location is set to str, and strto?
returns zero,

base is used as the base for conversion if it is positive and not
greater than 36. If base is 16, leading zeros are ignored after an
optional leading sign, and “0x” or “0OX" is ignored. If base is zero,
the string determines the base in the following manner: a leading
xero indicates octal conversion after an optional leading sign; a
leading “Ox” or *0X* indicates hexadecimal conversion; in other
cases, decimal conversion is used.

Truncation from long to int can take place upon assigninent or by
explicit cast.

atol(str} is equivalent to strrol(str, (char™*)G, 10).

atoi(str) is equivalent to (int) stréol(str, (char**)0, 10)}.
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See Also
ctype(S), scauf(S), strtod(S})

Notes

QOverflow condisons are ignored.
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Name

swab — Swaps bytes.

Syntax

void swab {from, to, nbytes}
char *from, *to;
int nhytes;

Description
swab copies nbytes pointed to by frem to the position pointed to by
te, enchanging adjacent even and odd bytes. It is useful for wan-

sporting binary data between machines that differ in the ordering of
bytes. abytes should be even.
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Name

swapadd ~ Specifies additional devices for paging and swapping.

Description
This command is available only in XENJIX-386. If you have

XENIX-386, see your Release Notes for the complete version of
this reference page.
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Name

sync — Updates the super-~block.

Syntax

void sync ( }

Description
sync causes all information in memory that should be on disk to be
written out. This includes modified super-blocks, modified inodes,
and delayed block 1/0.

It should be used by programs which examine a file system, for
example fsck, df, etc.

The writing, although scheduled is not necessarily complete upon
return from sync. .

See Also
sync(C)
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Name

system — Executes a shell command.

Syntax
#include <stdio.h>
int system (string)

char *string;

Description

SYSTEM (S)

system causes the string to be given to sA(C) as input as if the string
had been typed as a command at a terminal. The current process
waits until the shell has completed, then retumns the exit status of

the shell.

Return Value

Errors, such as syntax errors, cause a non-zero return value and
execution of the command file is abandoned. Otherwise, the exit

status of the last command executed is returned.

See Also

sh(C), exec(S)

Diagnostics

system stops if it can’t execute sh(C).
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Name

tgetent, tgemmum, tgetflag, tgetstr, tgoto, tputs ~ Performs terminal
functions.

Synsax

char PC;
char *BC;
char *UP;
short ospeed;

nt tgetent(bp, name)
char *bp, *name;

it tgetnum(id)
char *id;

int tgetflag(id)
char *id;

char *
tgetstr{id, area)
char *id, **area;

char *

tgoto(cm, destcol, destline)
char *cm;

int desticol, destline;

void tputs(cp, affent, outc)
register char *cp;

int affcnt;

int (*outc)(;

Description

These functions extract and use capabilities from the terminal capa-
bility data base tersncap(F). These are low level roumnes; see
curses(S) for a higher level package.

tgetent extracts the entry for terminal ruzmne into the buffer at bp. bp
should be a character buffer of size 1024 and must be retained
through all subsequent calls to tgetnum, tgetflag, and tgeisir. tyetent
returns ~1 if it cannot open the termcap file, O if the terminal name
given does not have an enfry, and 1 if all goes well. It looks in the
environment for a TERMCAP variable. If found, and the value
does not begin with a slash, and the terminal type name is the same
as the environment string TERM, the TERMCAP siring is used
instead of reading the termcap file. If it does begin with a slash,
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the string is used as a pathname rather than /etc/termecap. This can
speed up entry into programs that call tgefent, as well as to help
debug new terminal descriptions or to make one for your terminal
if you can’t write the file /etc/termcap.

tgernum gets the numeric value of capability /d, returmning -1 if it is
not given for the terminal. getflag returns 1 if the specified capa~
bility is present in the terminal’s entry, O if it is not. rsgetsir gets the
string value of capability id, placing it in the buffer at area, advanc-
ing the area pointer. It decodes the abbreviakons for this field
described in terrmcap(F), except for cursor addressing and padding
information.

tgoto returns a cursor addressing siring decoded from ¢m to go to
column destcol in line destline. & uses the extermal variables UP
(from the up capability) and BC (if be is given rather than bs) if
necessary to avoid placing ‘\n, Ctrl-D or NULL in the returned
string. Programs which call tgofo should be sure to turn off the
TAB3 bit {see 1ty (M)), since fgoto may now output a tab. Note
that programs using termcap should tern off TAB3 anyway since
some terminals use C#rl-X for other functions, such as nondestsruc-
tive space.) If a % sequence is given which is not understood, then
tgoke returns OOPS.

tputs decodes the leading padding information of the string ¢p;
affcnt gives the number of lines affected by the operation, or 1 if
this is not applicable, outc is a routine which is called with each
character in tumm. The extemnal variable ospeed should contain the
output speed of the terminal as encoded by sity (S). The external
variable PC should contain a pad character to be used (fom the pe
capability) if a NULL is inappropriate.

Files
/usr/lib/libtermcap.a —ltermcap library
fetc/termcap data base

See Also

curses(S), termcap(M), tty(M)
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Credit

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

Notes

These routines can be linked by using the -Itermeap linker option.
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Name

terminfo — terminal description database,

Synax

#include <curses.h>
#include <term.h>

cc -DM_TERMINFO [-DMINICURSES] .., -ltinfo [-1x]

Descripsion

These routines give the user a method of updating screens with rea-
sonable optimization. In order to initialize the routines, the routine
inftscr must be called before any of the other routines that deal with
windows and screens are used. The routine endwin should be
called before exiting. To get character-at-a-time input without
echoing, (most interactive, screen oriented-programs want this)
after calling #nitscr you should call “nonl(); cbreak( ); noecho( );”’

The full curses interface permits manipulation of data structures
called windows which can be thought of as two dimensional arrays
of characters representing all or part of a CRT screen. A default
window called stdser is supplied, and others can be created with
newwin. Windows are referred to by variables declared “WINDOW
*7, the type WINDOW is defined in eurses.h to be a C structure.
These data structures are manipulated with functions described
below, among which the most basic are move, and addch. (More
general versions of these functions are included with names begin-
ning with *w*, allowing you to specify a window. The rousnes not
beginning with ‘w’ affect stdser.) Then refresh() is called, telling
the routines to make the users CRT screen look like sedser.

Mini-Curses is a subset of curses which does not allow manipula-
tion of more than one window. To invoke this subset, use -DMINI-
CURSES as a cc option. Mini-Curses is smaller and faster than full
curses.

If the environment variable TERMINFO is defined, any program
using curses will check for a local terminal definidion before check-
ing in the standard place. For example, if the standard place is
/usr/lib/terminfo, and TERM is set to ‘“vtl)0”, then normally the

~ compiled file is found in /uwsr/lib/terminfo/v/vt100. (The “v* is
copied from the first letter of “vt10#” to avoid creation of huge
directories.) However, if TERMINFO is set to /usr/mark/myterns,
curses will first check /usr/mark/myterms/v/vt100, and if that fails,
will then check /usr/lib/termainfo/v/v¢100. This is useful for
developing experimental definidons or when write permission in
/usr/lib/serminfo is not available.
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See Also

terminfo(F), terminfo(M)

Functions

TERMINFO (S)

Routines listed here may be called when using the full curses.
Those marked with an asterisk may be called when using Mini-

Curses.

addch(ch)*

addstr(str)*
attroff(attrs)*
attron(attrs)*
.attrset(attrs)*
baudrate()*

=+, beep()*

~ box(win, vert, hor)

clear()

v clearok(win, bf)
clrtobot()
clrtoeol()

~+cbreak()*
delay_output(ms)*
delch()

_ deleteln()

~ delwin(win)

+ doupdate()

v echo()*

. endwin( )*
erase()
erasechar( )
fixterm{()

< flash()

< flushinp( )*
getch()*
getstr(str)
gettmode( )
getyx(win, y, X)
has_jc()
has_il()

~; idlok(win, bf)*
inch()

~¢ initscr( }*
insch(c)
insertin( )
intrBush(win, bf)
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add a character to stdscr

(like putchar) (wraps to next

line at end of line)

calls addch with each character in &7
tarn off attabutes named

turn on attributes named

set current attributes to aifrs

cusrent terminal speed

sound beep on terminal

draw a box around edges of win

ver? and hor are chars to use for vert.
and hor. edges of box

clear stdscr

clear screen before next redraw of wizn
clear to bottom of stdscr

clear to end of line on stdscr

set cbreak mode

insert ms millisecond pause in output
delete a character

delete a line

delete win

update screen from all wnooutrefresh
set echo mode

end window modes

erase sidscr

return user’s erage character

restore tty to "in curses” state

flash screen or beep

throw away any typeahead

get a char from tty

get a string through stdscr

establish current tty modes

get (v, X) co-ordinates

wue if terminal can do insert character
true if terminal can do insert line

use terminal’s insert/delete line if bf 1= 0
get char at current (y, X) co-ordinates
initialize screens

insert a char

insert a line

interrupts flush output if bf is TRUE
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keypad(win, bf)
killchar()
* leaveok(win, flag)

longname()
meta(win, flag)*

move(y, x)*

mvaddch(y, x, ch)

mvaddstr(y, x, str}

mvcur{oldrow, oldcol, newrow,
newcol)

mvdelch(y, x)

mvgetch(y, x)

mvgetstr(y, x)

mvinch(y, x)

mvinsch(y, x, c)

mvprintw(y, x, imt, args)

mvscanw(y, x, fmt, args)

mvwaddch(win, y, x, ch)

mvwadd str(win, y, X, str)

mvwdelch{win, y, x)

mvwgetch(win, y, x)

mvwgewtr(win, y, x)

mywin(win, by, bx)

mvwinch(win, y, x)

mvwinsch(win, y, x, c)

mvwprintw(win, ¥, x, fmt, args)

mvwscanw(win, y, x, fmt, args)

newpad(nlines, ncols)

newterm(type, fd)

~ newwin(lines, cols, begin_y,
begin_x)
v al()*
nocbreak( )*
™~ nodelay(win, bf)
" noecho( )*
- noni()*
 noraw()*
v overlay(win1, win2)
“overwrite(winl, win2)
pnoutrefresh(pad, pminrow,
pminco!, sminrow, smincol,
smaxrow, smaxcol)

printw(fmt, argl, arg2, ...)

~ raw()*
refresh( )*
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enable keypad input

return current user’s kill ch aracter
OK to leave cursor anywhere after
refresh if flagl=0 for win, otherwise curso:
must be left at current position.
return verbose name of terminal
allow meta characters on input if
flag 1= 0

move to (y, x) on stdscr

move(y, x) then addch(ch)
similar...

low level cursor motion

like delch, but move(y, x) first
etc.

create a mew pad with given dimensions
set up new terminsl of given type to
output on fd

create a new window

set newline mapping

unset cbreak mode

enable nodelay input mode through getch
unset echo mode

unset newline mapping

unset raw mode

overlay winl on wia2

overwrite winl on top of win2

like prefresh but with no output until
doupdate called prefresh(pad, pminrow,
pmincol, sminrow, smincol, smaxrow,
smaxcol) refresh from pad starting with
given upper left corner of pad with
output to given porsion of screen

printf on stdser

set raw mode

make current screen look like stdscr
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resetterm( )*
resetty( }*
saveterm( J*
savetty()*

scanw(fmt, argl, arg?, ...)

~ scroll(win)
scrollok(win, flag)
set_ferm(new)
setscrreg(t, b)
setterm(type)

£

setupterm(term, filenum, errret)

standend( )*
standout( )*

™ subwin(win, lines, cols, begia_y,

begin..x)
~ touchwin(win)
traceck ()
traceon()
typeahead(fd)
vnctri(ch)*
~ waddch(wia, ch)
~ waddstr{win, str)
~ wattroff(win, attrs)
\+ wattron(win, atirs)
~ wattrset{win, attrs)
<'wclear(win)
* wclrtobot(win)
+ wclrtoeol(win)
« wdelch(win, ¢}
+ wdeleteln(win)
“ werase(win)
~ wgetch(win)
¥ wgetstr(win, sir)
“« winch(win)
v winsch(win, c)
\ wingertin(wia)
wmove(win, ¥, X)
~v wnoutrefresh(win)

—wprintw(win, fmt, argl, srg2, ...)

™~ wrefresh(win)

—wscanw(win, fmt, argl, arg2, ...)
wsetscrreg(win, t, b)

¥ wstandend(win)
“~ wstandout(win)
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set tty modesto "out of curses” state

reset tty flags to stored value

save current modes as "in curses” state
store current tty flags

scanf through stdser

scroll win one line

allow terminal to scroll if flag =0

now talk to tetminal new

set user scrolling region to lines t through b
establish terminal with givea type

clear standout mode attcibute
set standout mode attribute
create a subwindow

change all of win

turn off debugging trace output
turn on debugging trace output
use file descriptor fd to check typeahead
printable version of ¢k

add charto win

add string to win

turn off artrs in win

turn on affrs in win

set at®s in win to attrs

clear win

clear to bottom of win

clear to end of line on win
delete char from win

delete line from wir

erase win

get a char through win

get a string through win

get char at current (y, x) in wi
insert char into win

insert line into win

set current (y, X) co-ordinates on win
refresh but no scréen output
printf on win

make screen look like win
scanf through win

set scrolling region of win

clear standout attribute in win
set standout attribute in wiz
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Terminfo Level Rouvdines

These routines should be cslled by programs wishing to deal
directly with the terminfo database. Due to the low level of this
interface, it is discouraged. Initially, seruprerm should be called.
This will define the set of terminal dependent variables defined in
terminfo(M). The include files curses.h and term.h should be
included to get the definitions for these strings, numbers, and flags.
Parameterized swings should be passed through #pari to instantiate
them, AIll terminfo strings {including the output of rparm) should
be printed with rpu#s or putp. Before exiting, reserierm should be
called to restore the tty modes. (Programs desiring shell escapes
can call reserrerm before the shell is called and fixterm after return-
ing from the shell.}

fixterm( ) restore tty modes for terminfo use

(called by setupterm)
resetterm () resat tty modes to state before program entr;
setupterm(term, fd, rc) read in database. Terminal type is the

character string termn, all output is to UNIX

System file descriptor fi. A status value is

returned in the integer pointed to by re: 1

s normal. The simplest call would be

setupierm(0, 1, #) which uses all defaults.
tparm(sw, pl, p2, ..., p9)

instantiate string str with parms p;.
tputs(swe, affcnt, putc) apply padding info to string s/7.

affent is the nuinber of lines affected,

or 1 if not applicable. Puicis a

putchar-like function to which the

characters are passed, one at a time,

putp(str) handy function that calls tputs
(str, 1, putchar)
vidputs(attrs, putc) output the string to put terminal in video

attribute mode ai#frs, which is any
combination of the atwibutes listed below.
Chars are passed to putchar-like
function pufe.

vidattr(attrs) Like vidputs but outputs through
putchar

Termeap Compatibility Routines

These routines were included as a conversion aid for programs that
use termeap(S). Their parameters are the same as used in fefzncap.
They are emulated using the terminfo(M) database. They may be
removed at a later date,

tgetent(bp, name) look up termcap entry for name
tgetflag(id) get boolean enwy for id
tgetnum(id) get numeric entry for id
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tgetstr(id, area) get sieing entry for id
tgoto(cap, col, row) apply parms to given cap
tputs(cap, affcnt, fn} apply padding to cap calling fu as
putchar
Ataibutes

The following video atfributes can be passed to the functions
attron ,atiroff ,attrset.

A _STANDOUT Terminal’s best bighligh%ng mode
A_UNDERLINE Underlining
A_REVERSE Reverse video

A_BLINK Blinking

A_DIM Half bright
A_BOLD Exira bright or bold
A_BLANK Blanking (invisible)

A_PROTECT Protected
A_ALTCHARSET Alternate character set

Function Keys

The following funchion keys mright be returned by getch if keypad
bas bewn enabled. Note that not all of these are currently sup-
ported, due to lack of definiMons in ferminfo or the terminal not
transmitting a unique code when the key is pressed.

Name Value Key name

KEY_BREAK 0401 bresk key (unreliable)
KEY_DOWN 0482 The four arrow keys ...
KEY.UP 0403

HEY_LEFT 0404

KEY_RIGHT 0405

KEY_HOME 0406 Home key (upward+left arrow)
KEY_BACKSPACE 0407 backspace {unreliable)
KEY_F0 0410 Funcion keys. Space for 64 is reserved.
KEY_F(n) (KEY_F0+(u)) Fommula for fn.

KEY_DL 0510 Delete line

KEY_ L 0511 Insert line

KEY_DC 0512 Delete character

HEY.IC 0513 Iosert char or enter insert mode
HEY_EIC 0514 Exdt insert char mode
KEY_CLEAR 0515 Clear screen

KEY_EOS 0516 Clear to end of screen
KEY.EOL 0517 Clear to end of line

KEY_SF 0520 Scroll 1 hine forward

HEY_SR 0521 Scroll 1 Bne backwards (reverse)
KEY_NPAGE 0522 Next page

KEY_PPAGE 0523 Previous page

KEY_STAB 0524 Set tab
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KEY, CTAB
KEY_CATAB
KEY_ENTER
KEY_SRESET
KEY_RESET
KEY_PRINT
KEY_LL

June 21, 1987

0525
0526
0527
0530
0531
0532
0533

TERMINFO (S)

Clear tab

Clear all tabs

Enter or send (wnreliable)

soft {partial) reset (unreliable)
reset or hard reset (unreliable)
print or copy

home down or bottom (lower left)
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Name

time, ftime — Gets time and date.

Syntax
long time ((long *) 0)

long time (tloc)
long *tloc;

#include <sys/types.h>
#include <sys/timeb.h>

void {time(tp)
struct timeb *tp;
Description

time returns the current system time in seconds since 00:00:00
GMT, January 1, 1970.

If tloc (taken as an integer) is nonzero, the return value is also
stored in the location to which tloc points.

ftime returns the time in a structure (see below under Return
Value.)

time will fail if tloc points to an illegal address. [EFAULT] Like-
wise, ftime will fail if tp points to an illegal address. [EFAULT]
Return Value

Upon successful completion, tirme returns the value of time. Other-
wise, a value of —1 is returned and errno is set to indicate the error.
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The ftime entry fills in a structure pointed to by its argument, as
defined by <sys/timeb.h>:

/*
* Structure returmed by ftime system call
*/

struct timeb {

. long time;
unsigned short millitm;
short tmezone;

) short dstflag;

Note that the timezone value is a system default timezone and not
the value of the TZ environment variable.

The structure contains the time since the epoch in seconds, up to
1000 milliseconds of more-precise interval, the local time zone
(measured in minutes of time westward from Greenwich), and a
flag that, if nonzero, indicates that Daylight Saving time applies
locally during the appropriate part of the year.

See Also

date(C), stime(S), ctime(S)

Notes

Since fiime does not return the correct timezone value, its use is
not recommended. See cfitne(S) for accurate us¢ of the TZ vari-
able. This routine must be linked using the linker option -l&.
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Name

wmes ~ Gets process and child process times.

Syntax

#include <sys/types.h>
#include <sys/times,h>

Jong @mes (tp)
struct tms *tp;

Description
times fills the structure pointed to by {p with time-accounting infor-
mation. This informaton comes from the calling process and each

of its terminated child processes for which it has executed a
wait(S).

All times are in clock ticks where a tick is some fraction of a
second defined in machine (M),

rms_utime is the ®PU time used while executing instructions in the
user space of the calling process.

tms_stime is the CPU time usad by the system on behalf of the cal-
ling process. .

tms_cutime is the sum of the wigimes and cutirmes of the child
processes.

ims_cstime is the swm of the srimes and cstimes of the child
processes.

times will fail if ¢ points to an illegal address. [EFAULT]

Return Value
Upon successful completion, tines returns the elapsed real time, in
clock ticks, since an arbitrary point in the past, such as the system
start-up time. This point does not change from one invocation of

times to another. If times fails, a —1 is returned and errne is set to
indicate the error.

See Also
exec(S), fork(S), time(S), wait(S), machine(M)
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Name

tmpfile — Creates a temporary file.

Syntax
#inclhide <stdio.h>

FILE *tmpfile ()

Description
tmpfile creates a temporary file and returns a corresponding FILE
pointer. Arrangements are made so that the file will automatically
be deleted when the process using it terminates. The file is opened
for update.

Retmrn Value
If the file cannot be epened, an error message is printed and a
NULL pointer is returned.

See Also

creat(S), unlink(S), fopen(S), mktemp(S), tmpnam(S)
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Name

tmpnam, tempnam — Creates a name for a temporary file.

Syntax
#include <stdia.h>

char *tmpnam (s)
char *s;

char *tempnam (dir, pfx)
char *dir, *pi;

Description

These functions generate filenames that can safely be used for a
temporary file.

tmpnam always generates a filename using the path-prefix defined
as P_tmpdir in the <stdia.h> header file. If s is NULL, tmpriam
leaves its result in an internal static area and returns a pointer to
that area. The next call to tmpnam will destroy the contents of the
area. If s is not NULL, it is assumed to be the address of an array
of at least L_tmpnam bytes, where L._tmpnam is a constant defined
in <stdio.h>; tmpnam places its result in that array and returns s.

tempnam allows the user to control-the choice of a directory. The
argument dir points to the name of the directory in which the file is
to be created. If dir is NULL or points to a siring which is not a
name for an appropriate directory, the path-prefix defined as
P_tmpdir in the «<stdle.h> header file is used. If that directory is
not accessible, ftmp will be used as a last resort. This entire
sequence can be up-staged by providing an environment variable
TMPDIR in the user’s environment, whose value is the name of the
desired temporary file directory.

Many applications prefer their temporary files to have certain favor-~
ite initial letter sequences in their names. Use the pfx argument for
this. This argument may be NULL or point to a string of up to five
characters to be used as the first few characters of the temporary
filename.

tempnam uses malloc(S) to get space for the constructed filename,
and retuens a pointer to this area. Thus, any pointer value returned
from fempnam may serve as an argument to free(S) (see malloc(S)).
If tempnam cannot return the expected result for any reason, i.e.,
malioc(S) failed, or none of the above mentioned attempts to find
an appropriate directory was successful, a NULL pointer will be
returned.
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See Also
creat(8S), fopen(S), malloc(S), mktemp(S), wnpfile(S), unlink(S)

Notes

These functions generate a different file name each time they are
called.

Files created using these functiens and either fopen(S) or creat(S)
are temporary only in the sense that they reside in a directory
intended for temporary use, and their names are unique. Itis the
uger’s respsnsibility to use wrnlink(S) to remove the file when its use
is ended.

If called more than 17,576 times in a single precess, these functions
will start recycling previously used names.

Between the time a filename is created and the file is opened, it is
possible for some other process to create a file with the same
name. This can never happen if that other process is using these
functions or mktemnp(S), and the filenames are chosen 1o make
duplication by other means unlikely.
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Name
sin, cos, tan, asin, acos, atan, atan? — Performs trigonometric func-
tions.
Syntax
#include <math.h>

double sin (x)
double x;

dowble cos (x)
double x;

double tan (%)
double x:

double asin (x)
double x;

double acos (X)
double x;

;[ double atan (%)
N double x;

double atan2 (y, x)
double x, y;

Description

sin, cos and tan return trigonometric functions of radian argu-
ments. The magnitude of the argument should be checked by the
caller to make sure the result is meaningful.

asin returns the arc sin in the range —=/2 to #/2.

aces returns the arc cosine in the range O to .

atan returns the arc tangent of x in the range —r/2 to #/2.

atan2 returns the arc tangent of y/x in'the range —= to or.

See Also

matherr(S)
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Diagneostics

sin, cos, and tanm lose accwracy when their argument is far from
zero. For arguments sufficiently laxge. these functions return zero
when there would otherwise be a complete loss of significance. In
this case, a message indicating a TLOSS error is displayed on the
standard error output. For less extreme arguments causing partial
loss of significance, a PLOSS error is generated but no error mes-
sage is displayed. In both cases, errno is set to ERANGE.

If the magnitude of the argument of asin or acos is greater.than
one, or if both arguments of aran2 are zero, zero is returned and
errno is set to EDOM. In addition, a message indicasing a DOMAIN
error is displayed on the standard error output,
These error-handling procedures may be changed with. the
maiher(S) function.

Notes

These routines must be linked with the —Im linker opwon.
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Name

tsearch, tfind, tdelete, twalk — Manages binary search trees.

Syniax
#include <search.h>

char *tsearch (key, rootp, compar)
char *key;

char **rootp;

int (*compar) ();

char *tfind (key, rootp, compar)
char *key;

char **rootp;

int (*compar)( );

char *tdelete (key, rootp, compar)
char *key;

char **rootp;

nt (*compar)();

char *twalk (root, action)
char *root;
void *action();

Description

The routines fsearch, tfind, tdelete, and twalk manipulate binary
search trees. They are generalized from Knuth {£.2.2) Algorithms
T and D. All comparisons are done with a user-supplied routine.
This routine is called with two arguments, the pointers to each of
the elements being compared. An integer is returned less than,
equal to, or greater than 0, corresponding to whether the first argu-
ment is considered less than, equal to, or greater than the second
argument. The comparison funcion need not compare every byte,
so other data may be contained in the elemants in addition to the
compared values.

tsearch is used to build and access the tree. key is a pointer to a
datum to be accessed or stored. If there is a datum in the tree
equal to the value pointed to by key (*key), a pointer to this datum
is returned. Otherwise, *key is inserted, and a pointer to it
returned. The calling routine must store data, since only pointers
are copied. reotp points to a variable that points to the root of the
tree. A NULL value for this variable means an empty tree; in this
case, this variable will be set to point to the datum at the root of
the new tree.
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tfind will search {or a datum in the tree, returning a pointer to it if
found; however, if the datum is not found, #ind will retarn a NULL
pointer. The arguments {or ¢ind are the same asfor tsearch .

tdelete deletes a node from a binary search tree. The arguments arg
the same as for isearch. The variable pointed to by rooip is
changed if the deleted node was the root of the tree. fdelete returns
a pointer to the parent of the deleted node, or a NULL pointer if
the node is not found.

twalk traverses a binary search tree. root is the root of the wee to
be waversed. Any node in a tree may be used as the root for a
walk below that node. ac#ion is the name of a routine to be invoked
at each node. acrion is called with three argnments:

— the address of the node being visited.

-~ a value from an enumeration data type #ypedef emum {
preorder, post- order, endoder, leafy VISIT; depending on
whether this is the first, second, or third time that the node has
been visited, or whether the node is a leaf. (This data type is
defined in the <search.h> header file.)

— the level of the node in the tree, with the root being level
zero.

The pointers to the key and the root of the bimary search tree
should be of type pointer-to-element, and cast to type pointer-to-
character. The value returned should also be cast into type
pointer-to-clement, although it is declared as type pointer-to-
character.

Examples

The foBowing code fragment reads in strings and stores structures
containing a pointer to each string and a count of its length. It
then walks the tree, printing out the stored strings and their length
in alphabetical order:

#include <search.h>
#include <stdio.h>

struct node { /*pointers to these are stored in the wee*/
char *string;
int length;

char string. space[10000]; /*space to store strings*/

struct node nodes[S00); #*nodes to store*/
struct node *root = NULL; /*this points to root*/

main ()
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{
char *strptr = string space;
struct node *nodeptr = nodes;
; void print_node ( ), twalk( );
; . init i = 0, node_compare( );

while (gets(strptr) = NULL && i++ < 500) {
/*set node*/
nodeptr—>string = strptr;
nodeptr—>length = strlen(strptr);
/*put node into the tree*/
(void) tsearch ((char *)nodeptr, &root,
node._compare);
| /*adjust pointers, so we don’t overwrite tree*/
strptr += nodeptr —>length + 1;
nodeptr++;

)
twalk(root, prini_node);

J,
This routine compares two nodes based on an
alphabetical ordering of the string field.

*f

int

node._compare(nodel, node2)

o struct node *nodel, *node2;

return strcmp(nodel—>string, node2—>string);

b
/*

This routine prints out a node, the first time
twalk encounters it.

*/

void

print_node(node, order, level)

struct node **node;

VISIT order;

int level;

if (order == preorder || order =leaf) {
(void)printf(“string = %20s, length = %d\n”,
(*node)—>string, (*node)—>length);

"

& . See Also
bsearch(S), hsearch(S), Isearch(S)
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Diagnostics

A NULL pointer is returned by zsearch if there is not enough space
available to create a new node.

A NULL pointer is returned by zsearch, tfind and tdeles if rootp is
NULL on entry.

If the datum is found, both tsearch and tfind return a pointer to it.
If not, find returns NULL, and #search returns a pointer to the
inserted item.

Warning

The root argument to swalk is one level of indirec#ion less than the
rootp arguments to fsearch and rdelete.

There are two nomenclatures used to refer to the order in which
tree nodes are visited. rsearch uses preorder, postorder, and
endorder to respectively refer to visiting a node before any of its
children, after its left ¢hild and before its right, and after both chil-
dren. The other nomenclatures uses preorder, inorder, and pos-
torder to refer to the same visits,

Notes

If the calling funcion alters the pointer to the root, results can not
be predicted.
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Name

ttyname, isatty — Finds the name of a terminal.

Syntax
char *ttyname (fildes)
int isatty (fildes)
int fildes;
Description

ttyname returns a pointer to the null-terminated pathname of the
terminal device associated with file descriptor fildes.

isatty retumns 1 if fildes is associated with a terminal device, O other-
wise.

Files
/dev/*

Diagnostics
ttyname returns a null pointer (0) if fildes does not describe a termi-
nal device in directory /dev.

Notes

The return value points to static data whose content is overwritten
by each call.
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Name

ttyslot — Finds the slot in the utmp file of the current user.

Syntax

int ttyslot ()

Description
ttyslot returns the index of the current user’s entry in the /etc/utmp
file. '

Files

/etc/utmp

See Also

getut(S), ttyname(S)

Diagnostics
A value of 0 is returned if an error was encountered while searching

for the terminal name or if none of the above file descriptors is
associated with a terminal device.
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Name

vadmin -~ Administrative control.

Syntax
#include <sys/uadmin.h>

int uadmin (¢md, fen, mdep)
int emd, fen;
char *mdep;

Description

uadmin provides control for basic adminiswasve functions. This
system call is tightly coupled to the system administrative pro-
cedures and is not intended for general use.

The commands available as specified by cmd are:

A_SHUTBOWN
The system is shut down. All user processes are killed, the
buffer cache is flushed, and the root file system is unmounted.
The action to be taken after the system is shut down is
specified by fcn. If mdep is non-null, then it points to a
superblock to be written to the disk.

Values of fen for this cmd are:

AB_HALT  Halt the processor.

AB_BOOT  Reboot the system.

AB_BOOT Interactive reboot, prompt for system name.
A_REBOOT

The system stops immediately without any further processing.

The action to be taken next is specified by fcn as above.
A_REMOUNT

The buffer cache is invalidated and the superblock is read in
agein. This should only be used during the startup process.

A_SETCONFIG

Some internal systemwide kernel state as specified by fcn is
set to a value as specified by mdep.
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Values of fric for this cmd are:

AD_BOOTPANIC If mdepis 1, system
panics cause the system
to reboot. If mdepis
0, the system waits for
a keystroke,

Diagnostics

Upon successful completion, the value returned depends on ¢md as
follows:

A_SHUTDOWN Never returns.
A_REBOOT Never returns.
A_REMOUNT 0

Otherwise, a value of -1 is returned and errno is set to indicate the
error,

uadmin fails if the effective user ID is not super-user [EPERM].

Notes

AD_BOOT and AD_IBOOT 4o the same thing.
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Name

ulimit — Gets and sets user limits.

Syntax
#include <sys/ulimit.h>

long ulimit (cmd, newlimit)
int cmd;
long newlimit;

Description

This function provides for control over process limits. The cmd
values available are:

UL_GFILLIM (1)
Gets the process’ file size limit. The limit is in units of 512~
byte blocks and is inherited by child processes. Files of any
size can be read.

UL_SFILLIM (2)
Sets the process’ file size limit to the value of newlimit. Any
process may decrease this limit, but only a process with an
effective user ID of super-user may increase the limit. If a
process with an effecive user ID other than super-user
attempts to increase its file size limit, wlimit will fail and the
limit will be unchanged. [EPERM]

UL_GMEMLIM
Gets the maximum possible break value. If the process is a
large model 80286 program, then the largest possible data size
(in bytes) is returned. See sbrk(S).

UL_GTXTOFF
Gets the number of bytes between the beginning of user text
and the text address given by newlimit. In this case, newlimit
must have type
int (*newlimit)(Q;
Return Value
Upon successful completion, a nonnegative value is returned. Oth-

erwise, a value of -1 is returned and errno is set to indicate the
error. EINVAL indicates an invalid ¢md value.
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See Also
login{M), machine(HW), chsize(S), sbrk(S), write(8).

Notes

The file limit is only enforced on writes to regular files. Tapes,
disks, and other devices of any size can be written.

The file /etc/default/login contains the value of ULIMIT set at
login time by the login program. The super-user can set the max-
imum (increase or decrease) file size using this varisble. The value
is in 512 byte blocks. The default value is 4096 blocks (2 mega-
bytes). Use even values for filesystems with 1024 byte blocks (see
machine(HW)).
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Name

uvmask — Sets and gets file creation mask.

Syntax
int umask (cmask)
int cmask;
Description
umask sets the process’ file mode creation mask to c¢mask and

returns the previous value of the mask. Only the low-order 9 bits
of crnask and the file mode creation mask are used.

Retum Value

The previous value of the file mode ¢reation mask is returned.

See Also
mkdir(C), mknod(C), sh(C), chmod(S), mknod(S), open(S)
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Name

umount — Unmounts a file system.

Syntax
int umount (spec)
char *spec;
Description
umount requests that a previously mounted file system contained
on the block special device identified by spec be unmounted. spec
is a pointer to a pathname. After unmounting the file system, the
directory upon which the file system was mounted reverts to its
ordinary interpretation.
umount may be invoked only by the super-user.
umount will fail if one or more of the following are true:
The process’ effective user ID is not super-user. [EPERM]
spec does not exist. [ENXIO]
A component of the path prefix is not a directory. [ENOTDIR]
The named file does not exist. [ENOENT)]
spec is not a block special device. [ENOTBLK]
spec is not mounted. [EINVAL]
A file on spec is busy. [EBUSY]
spec points outside the process’ allocated address space.
[EFAULT)
Return Value

Upon successful completion a value of O is returned. Otherwise, a
value of —1 is returned and errno is set to indicate the error.

See Also

mount(C), mount(S)
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Name

uname ~ Gets name of current XENIX system.

Syntax
#include <sys/utsname.h>

Int uname (name)
siriict utsname *name;

Description

uname stores information identifying the current XENIX system in
the structure pointed to by name,

uname uses the structure defined in <sys/us%name.h>:

skuct utsname {
char  sysname[9];
char nodename[9];
char release[9);
char version[%;
char  machine{9];
char  reserved[15];
unsigned short sysorigin;
unsigned short sysoem;
long  sysserial;

};

uname returns a null-terminated character string naming the
current XENIX system in the character array sysname. Similarly,
nodename contains the name that the system is known by on a
communications network. Should be the same as size¢ name in
letc/systemid. release and version further identify the operating
system. achine identifies the processor that the system nms on,
from the hst; 18086, i80186, 180286, 180386, MCG80#), MC68010,
MC68020, NS16032, NS32032, Z8001, Z8032, V.AXI11780,
VAX11730, PDP1123, and PDP1170. reserved is a reserved field.
sysorigin and syseom identify the source (numbers) of the XENIX
version. sysserial is a software serial number which may be zero if
unused.

uname will fail if name points to an invalid address. [EFAULT]

Retam Value

Upon successful completion, a nonnegative value is returned. Oth-~
erwise, -1 is returned and errno is set to indicate the error.
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See Also

uname(C)

Notes
Not all fields may be set on a particular system.

This function is a XENIX specific enhancement and may not be
present on all UNIX implementations.
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Name

ungete — Pushes character back into input stream,

Syntax
#include <stdio.h>
int ungete (c, stream)
char c;
FILE *stream;

Descripsion
ungetc pushes the character ¢ back on an input stream. The char-
acter will be returned by the next gete call on that stream. ungeic
returos c.
One character of pushback is guaranteed provided something has
been read from the stream and the stream is actually buffered.

Attempts to push EQF are rejected.

fseek (S) erases all memory of pushed back characters,

See Also
fseek(S), gete(S), setbuf(S)

Diagnoskics

ungetc returns EOF if it can’t push a character back.
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Name

unlink = Removes directory entry.

Syntax
int unlink {path)
char *path;
Description

untink removes the directory entry named by the pathname pointed
to by path.

The named file is unlinked unless one or more of the following are
true:

A component of the path prefix is not a directory. [ENOTDIR]
The named file does not exist. [ENOENT]

Search permission is denied for a component of the path prefix.
[EACCES]

Write permission is denied on the directory containing the link
to be removed. [EACCES]

The named file is a directory and the effective user ID of the
process is not super-user. [EPERM)]

The enwy to be unlinked is the mount point for a mounted file
system. [EBUSY]

The enwry to be unlinked is . or “..” in the root directory of a
mounted filesystem. [EBUSY]

The entry to be unlinked is the last link to a pure procedure
(shared text) file that is being executed. [ETXTBSY]

The directory entry to be unlinked is part of a read-only file sys-
tem. [EROFS]

path points outside the process’ allocated address space.
[EFAULT}

When all links to a file have been removed and no process has the
file open, the space occupied by the file is freed and the file ceases
to exist. If one or more processes have the file open when the last
link is removed, the removal is postponed until all references to the
file have been closed.
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Return Value

Upen successful completien, a value of 0 is returned. Otherwise, a
value of ~1 is returned and err#to is set to indicate the error.

See Also
m(C), close(S), link(S), open(S)
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Name

ustat — Gets file system statistics.

Synwax

#include <sys/types.h>
#include <ustat.h>

int uswmt (dev, buf)
dev..t dev;
struct ustat *buf;

Description

ustat returns information about a mounted file system. dev is a
device number identifying a device containing a mounted file sys-
tem. buf is a pointer to a ustat structure that includes the following

elements:
daddr_t f_tfree; /* Total free blocks */
mo.t f_tinode; /* Number of free inodes */
char  f_fname[6]; /* Filsys name */
char  f fpack[6]; /* Filsys pack name */

ustat will fail if one or more of the following are #ue:

dev is not the device number of a device containing a mounted
file system. [EINVAL]

buf points outside the process’ allocated address space.

[EFAULT]

Return Value

Upon successful completion, a value of 0 is returned. Otherwise, a
value of —1 is returned and errne is set to indicate the error.

See Also

stat(S), filesystem(F), fsname(M)

Notes

When using file systems from previous versions of MENIX, fsck(C)
must be run on the file system before mounting. Otherwise the
ustat system call will not work correctly. This only meeds to be
done once.
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Name

utime — Sets file access and modification times.

Syntax

#include <sys/types.h>
int utime (path, times)
char *path;

struct utimbuf *times;

Description

path points to a pathname naming a file. wutime sets the access and
modification times of the named file.

If tirnes is NULL, the access and modificasion times of the file are
set to the current time. A process must be the owner of the file or
have write permission to use utime in this manner.

If times is not NULL, times is interpreted as a pointer to a wtimbuf
structure and the access and modification times are set to the
values contained in the designated structure. Only the owner of the
file or the super-user may use utime this way.

The times in the following structure are measured in seconds since
00:00:00 GMT, Jan. 1, 1970.

struct utimbuf {

time_t ackme; /* access time */
time_t modtime; /* modification time */

b
wtime will fail if one or more of the following are true:
The named file does not exist. [ENOENT]
A component of the path prefix is not a directory. [ENOTDIR]

Search permission is denied by a component of the path prefix.
[EACCES]

The effective user ID is not super-user and not the owner of the
file and times is not NULL. [EPERM]

The effective user ID is not super-user and not the owner of the
file and times is NULL and write access is denied. [EACCES]
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The sile system containing the file is mounted read-only.
[EROFS]

times is not NULL and points outside the process’ allocated
address space. [EFAULT]

path points outside the process’ allocated address space.
[EFAULT]

Return Vahie
Upon successful completion, a value of O is returned. Otherwise, a
value of -1 18 returned and errno is set to indicate the error.

See Also
stat(S)
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NAME

varargs ~ vanable argument list

Synposis
#include <varargs.h>

function(va_alist)
va_dcl

va_list pvar;
va_start{pvar);

f = va_arg(pvar, type);
va_end(pvar);

Description

This set of macros provides a means of writing portable procedures
that accept variable argument lists. Routines having variable argu-
ment lists (such as printf{S)) that do not use varargs are inherently
nonportable, since different machines use different argument pass-
ing conventions.

va_alist is used in a function header to denote a variable argument
list.

4
va_dcl is a declaration for va_alist. Note that there is no semicolon
after va_dcl.

va_list is a type which can be used for the variable pvar, which is
used to traverse the list. One such variable must always be
declared.

va_start{pvar} is called io inisalize pvar to the beginning of the Hst.
va_arg(pvar, type) will retorn the next argunent in the list pointed
to by pvar. type is the type the argument is expected to be. Dif~
ferent types can be mized but it is up to the routine to know what
type of argument is expected since it cannot be determined at run-
time.

va._end(pvar) is used to finish up.

Multiple traversals, each bracketed by va_start ... va_end, are possi-
ble.
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Example

#include <stdio.h>
#include <varargs.h>

main@

show(2, 3.1, "but", 4.1, "end"?;
show(1, 5.9, "hello");
show(4, 6.2, "oops", 5.3, "blah", 5.1, "lovely", 2.3, "madrigal'};

/t
* the first argument is an iat which tells how many pairs follow.

* the pairs are doubles and character pointers
*

* rememberthat when variables are passed to functions
* floats are promoted to doubles and chars to in.
*

show(n, va_alist)

int n;
va..del
{ ,
va_list ap;
int i;
double f;
char *p;
va..start(ap);
for (i=0;1 < n; ++i) {
f = va_arg(ap, double);
p = va_arg(ap, char *);
printf("%4.1f %s\n”, f, p);
va_end(ap);
}
Notes

It is up to the calling routine to determine how many arguments
there are, since it is not possible to determine this from the stack
frame. For example, excel passes a 0 to signal the end of the list.
printf can tell how many argaments are supposed to be there by the
format of the list.
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Name

vprintf, viprintf, vsprintf — Prints formatted output of a varargs
argument list,

Syntax

#include <stdio.h>
#include <varargs.h>

int vprintf (format, ap)
char *format;
va_list ap;

int vfprinsf (stream, format, ap)
FILE *stream;

char *format;

va_list ap;

int vsprintf (s, format, ap)
char *s, *format;
va_list ap;

Description

vprintf, vfprintf, and vsprintf are the same as printf, fprintf, and
sprintf respectively, except that instead of being called with a vari-
able number of arguments, they are called with an argument list as
defined in varargs.h.

Example

The following demonstrates how vfprintf could be used to write an
error routine:

#include <stdic.h>
#include <vararge.h>

.

1z
* error should be called like

* error(function_name, format, argl, arg2...);
*/

I*VARARGS0*/
void

error(va_alist)
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/* Note that the function_pame and format arguments cannot be
> separately declared because of the definition of varargs.
*f

va_dcl

va list args;
char *fmt;

va_start(args);

/* print out name of function causing error */
(void)fprintf(stderr, "ERROR in %s: ", va_arg(args, char *));
fmt = va_arg{args, char ¥*);

/* print out remainder of message */

(void)¥fprintf(fmt, args);

va_end{args);

(voidjabort( );

Files

/usr/include/vararge.h

See Also
printf(S)
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Name

wait — Waits for a child process to stop or terminate.

Syntax

int wait (stat_Joc)
int *stat_loc;

int wait ((int *)0)

Descxiption

wait suspends the calling process until it receives a signal that is to
be caught (see signai(S)), or until any one of the calling process’
child processes stops in a trace mode {see pirace (S)) or terminates.
If a child process stopped or texminated prior to the call on wait,
return is immediate.

If stet_loc (taken as an integer) is nonzero, 16 bits of information
called “status” arve stored in the low-order 16 bits of the locadion
pointed to by swt_loc. Starus can be used to differentiate between
stopped and terminated child processes and if the child process ter-
: minated, status identifies the cause of termination and passes useful
N information to the parent. This is accomplished in the following
manner:

If the child process stopped, the high-order 8 bits of status will
be zero and the low-order 8 bits will be set equal to 0177,

If the child process terminated due to an exi call, the low-order
8 bits of status will be zero and the high-order 8 bits will contain
the low-order 8 bits of the argument that the child process
passed to exir; see exit{S).

If the child process terminated due to a signal, the high-order 8
bits of status will be 3¢roc and the low-order 8 bits will contain
the number of the signal that caused the termination. In addi-
tion, if the low-order seventh bit (i.e., bit 200) is set, a “core
image” will have beext produced; see signal(S).

If a parent process terminates without waiting for its child processes

N to terminate, the parent process ID of each child process is set to

< 1. This means the initialization process inherits the child processes;
"\, see intro (S).
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wait will f ail and return immediately if one or more of the following
are true:

The calling process has no existing unwaited-for child processes.
[ECHILD]

stat_joc points to an illegal address, [EFAULT]

Retumn Value
If wait returns due to the receipt of a signal, a value of —1 is
returned to the calling process and errno is set to EINTR. If wait
returns due to a stopped or terminated child process, the process
ID of the child is returnad to the calling process. Otherwise, a
value of -1 is returned and errno is set to indicate the error.

See Also

exec(S), exit(S), fork(S), pause(S), signal(S)

‘Warning
See Warning in signal(S).
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Name

waitsem, nbwaitsem — Awaits and checks access to a resource
governed by a semaphore.

Syntax

int waitsem(sem_num);
int sem_num;

int nbwaitsem(sern_num);
int sem_nom;

Description

waitsem gives the calling process access to the resouree governed by
the semaphore sem_num. If the resource is in use by another pro-
cess, waitsem will put the process to sleep until the resource
becomes available; nbwaitsem will retwrn the error ENAVAL.
waitsem and nbwaitsem are used in conjunction with sigsem to allow
synchronization of processes wishing to access a resource. One or
more processes may waitsem on the given semaphore and will be
put to sleep until the process which currently has access to the
resource issues sigsem. sigsem causes the process which is next in
line on the semaphore’s queue to be rescheduled for execution.
The semaphore’s queue is organized in first in first out (FTFO)
order.

System Compasibility

waitsem can only be used to synchronize semaphores created under
XENIX Version 3.0, not for XENIX System V semaphores.

See Also

creatsem(S), opensem(S), sigsem(S)

Diagnostics

waitsem returns the value (int) -1 if an error occurs. If sem_rum
has not been previously opened by a call to opensem or creatsem,
errno is set to EBADF. If sem.num does not refer to a semaphore
type file, errno is set to ENOTNAM. All processes waiting (or
attempting to wait) on the semaphore return with errno set to ENA-
VAIL when the process controlling the semaphore exits without
relinquishing conwol (thereby leaving the resource in an undeter-
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minate state). If a process does two waileérms in a row without
doing an intervening sigsem, errno is set to EINVAL.

Notes
This feature is a XENIX specific enhancement and may not be

present ju all UNIX implementations. This routine must be linked
with the linker option -Ix.
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Name

write —~ Writes to a file.

Svatax

int write (fildes, buf, nbyte)
int fildes;

char *buf;

unsigned nbyte;

Description

fildes is a file descriptor obtained from a creat, open, dup, fentl, or
[ipe system call.

write attempts to write nbyte bytes from the buffer pointed to by
buf to the file associated with the fildes.

On devices capable of seeking, the actual writing of data proceeds
from the position in the file indicated by the file pointer. Upon
return from write, the file pointer is incremented by the number of
bytes actually written.

On devices incapable of seeking, writing always takes place starting
at the current position. The value of a file pointer associated with
such a device is undefined.

If the ®_APPEND flag of the file status flags is set, the file pointer
is set to the end of the file prior to each write,

write will fail and the file pointer will remain unchanged if one or
more of the following are true:

fildes is not a valid file descriptor open for writing. [EBADF]

An attempt is made to write to a pipe that is not open for read-
ing by any process. [EPIPE and SIGPIPE signal]

An attempt was made to write a file that exceeds the process’
file size limit or the maximum file size. See ulin#(S)., [EFBIG]

buf points outside the process’. allocated address space.
[EFAULT)

A signal was caught during the write system call. [FINTR]

There is no free space remaining on the device containing the
file.
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If a write requests that more bytes be written than theze is room for
(e.g., the ulimit {sse ulimit(S)) or the physical end of a medium),
only a8 many bytes as there is room for will be writtén. For exam~
ple, suppose there is space for 20 bytes more in a file before reach-
ing a limit. A write of S12 bytes will return 20. The next write of
a nonzero number of bytes gives a failure return (except as noted
below).

If the file being written is a pipe (or FIFO), no partial writes are
permitted. Thus, the write will fail if a write of rbyze bytes exceeds
a limit.
If the file being written is a pipe (or FIFO) and the O.NDELAY fia,
of the file flag word is set, then a write to a full pipe (or FIFO
returns a count of 0. Otherwise (O.NDELAY clear), writes to a fuil
pipe (or FIFQ) bleck until space becomes available.

Retumn Value
Upon successful completion, the number of bytes actually written is
returned. Otherwise, ~1 is returned and errso is set to indicate the
error.

See Akso
creat(S), dup(S). Iseek(S), open(S), pipe(S), ulimit(S)

Notes

Writing a region of a file locked with lecking causes write to hang
indefinitely until the locked region is unlocked.
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Name

xlist, fxlist - Gets name list entries from files.

Syntax
#include <a.out.h>

int xlist(filename, xI}
char *filename;
struct xlist x1[ 1;

#include <a.outh>
#include <stdio.h>
int fxlist(fp, xb
FILE *fp;

struct xlist x1{ J;

Description

falist performs the same function as xlist, except that fxlist accepts a
pointer to a previously opened file intead of a filename.

xlist examines the name list in the given executable output file and
selectively extracts a list of values. The name list structure xI con-
sists of an array of xlist structures containing names, types, values,
and segment values (if applicable). The list is terminated by either a
pointer to a null name or a null pointer. Each name is looked up
i the name list of the file. If the name is found, the type and value
of the name arc inserted into the next two fields. The segment
value (if it emists} is inserted in the third field. If the name is not
found, both entries are set to zero, See a.out(F) for a discussion of
the xist structure.

x.out and a.out formats are understood, as well as 8086 relocatable
and x.out scgmented formats.

If the symbol table is in a@.out format, and if the symbol name given
to xlist is longer than eight characters, only the first eight characters
are used for comparison. In all other cases, the name given to xlist
must be the same length as a name list entry in order to match.

If two or more symbols happen to match the name given to xlist,
then the type and value used will be those of the last symbol found.
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See Also
a.out(F)

Diagnostics

xlist returns -1 and sets all type entries to zero if the file cannot be
read, is not an object file, or contains an invalid name list. Other-
wise, xlist returns zero. A return value of zerc does not indicate
that any or all of the given symbols were found.
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Name

iniro - Introduction to DOS cross development functions.

Description

This section contains manual pages describing functions that can be
used to create program files executable under the DOS operating
system. These functions are specifically for use in creating DOS
executable program files,

Source files containing these functions must be compiled with the
-dos flag. For example:

cc ~dos test.c
The resulting a.out file is executable only under the DOS operating

system. These functions cannot be used to create program files
executable under XENIX.
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Name

bdos — Invokes a DOS system call.

Syntax
#include <dos.h>
int bdos (dosfn, dosdx, dosal);
int dosfn;
unsigned int dosdx;
unsigned int dosal;

Description
The bdos function invokes the MS-DOS system call specified by
dosfn after placing the values specified by dosdx and dosal in the
DX and AL registers, respectively. bdos executes an INT 21H
instruction to invoke the system call. When the system call returns,
bdos returns the content of the AX register.
bdos is intended to be used to invoke DOS system calls that either

take no arguments or only take arguments in the DX (DH,DL)
and/or AL registers.

Return Value
bdos returns the value of the AX register after the system call has
completed.

See Also

intdos (DOS), intdosx(DOS)

Example
#include <bdos.h>
char *buffer = "Enter file name:$";

/* AL is not needed, so 0 is used */
bdos (9, (unsigned) buffer, 0);
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Notes
This call should not be used to mvoke system calls that indicate
errors by setting the carry flag. Since C programs do not have
access to this flag, the status of the return value cannot be deter-
mined. The #tdos function should be used in these cases.

This call must be compiled with the -dos fiag.

June 21, 1987 Page 2



CGETS (DOS) CGETS (DOS)

Name

ogets — Gets a string.

Syntax
#Finclude <conio.h>>

char *cgets {str);
char * str;

Description

The cgets function reads a string of characters directly from the
console and stores the string and its length in the location pointed
to by s#r. The str must be a pointer to a character array. The first
element of the array, s#r[0], must contain the maximum length (in
characters) of the string to be read. The array must have enough
elements to hold the string, a terminating null character (\0), and
two additional bytes.

cgets continues to read characters until a carriage return/linefeed
combinatior. (CR-LF) is read, or the specified number of charac-
ters have been read. The string is stored starting at s¢7[2]. ¥ a CR-
LF combination is read, it is replaced with a null chracter {\{0)
before being stored. cgets then stores the actual length of the string
in the second array element, s#r[1].
Return ¥alue

cgets Teturns a pointer to the start of the string, which is at str[2].
There is no error returned.

See Also

getch{DOS), getcheDOS)
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Example
#include <conio.h>»
char buffer[82];
char *result;

int numread;

.

*buffer = 80; /* maximum number of chracters */
/* note that *buffer is equivalent
** to buffer[0]
*/
/* The following statements input a saring from the
** keyboard and find its length. ' .
*f
result = cgets(buffer);
numread = buffer({1];
/* Result points to the string, and numread is its
** length (not counting the carriage returg, which has
** been replaced by a null chracter).
*/
Notes

This call must be compiled with the ~dos flag.
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Name

cprin® ~ Formats output.

Syntax

##include <conio.h>

int cprintf (format| arg... 1);

char *format;
Description
' The cpringf function formats and prints a series of characters and
values directly to the conscle, using the putch function to output
characters. Each argument (if any) 18 converted and output accord-
ing to the corresponding format specification in the format. The
format has the same form and function as the format argument for
the printf funciion; see the printf reference page for a description of
the format and arguments.

Return Value

L cprintf returns the number of characters printed.

See Also
fprintf(8), printf(S), sprintf(S)

Exsample
#include <conio.h>

inti=-1%, j = 29;
: unsigned int k = 511;

/* The following statement prints i=-16, j=0x1d, k=511 */

cprintf ("i=%d, j=% #x, k=%u\n",i,j,k);

June 21, 1987 Page 1



CPEINTEF (DOS) CPRINTF (DQS)
Notes

Unlike the fprintf, prinff, and sprinyf functions, cprintf does not
wanslate linefeed (LF) characters into carriage return/linefeed com-
binasions (CR-LF) on output.

This call must be compiled with the -dos flag,

June 21, 1987 Page 2



CPUTS (DOS) CPUTS (DOS)

Name

cputs — Puts a siing to the console.

Syntax
#include <conio.h>
void cputs {(st);
char *str;

Description
The cputs function writes the null-terminated string pointed to by
str directly to the console. Note that a carriage return/linefeed
combination (CR-LF) is not automatically appended to the string
after writing,

Return Value

There is no return value.

See Also

putch(DOS}

Example
#include <conio.h>
char *buffer = "Insert data disk in drive a: \r\n";
/* The following statement outputs a prompt to the
** console.
%/
cputs (buffer);
Notes

This call must be compiled with the -dos flag,
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Name

cscanf — Converts and formats console input.

S Syntax
#include <conio.h>
int cscanf (formnat[ arg... ]);
char *format;

Description
The cscanf function reads data directly from the console into the
locations given by the arguments (if any), using the getche function
to read characters. Each argument must be a pointer to a variable
with a type that corresponds to a type specifier in the format. The
format controls the interpretation of the input fields and has the
same form and function as the forrmat argument for the scanf func-
tion.

Return Value
cscanf returns the number of fields that were successfully converted
and assigned. The retum value does not include fields which were
read but not assigned.
The return value is EOF for an attempt to read at end-of-file. A
return value of 0 means that no fields were assigned.

See Also

fscanf(S), scanf(S), sscanf(S)
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Example

Notes

#include <«conio.hx>

int result;
char buffer{20};

c;'m’.ntf ("Please enter file name: ");

/* The following statement stores string input
** from the keyboard.
*}

result = cscanf ("%19s" buffer);

/* Result is the number of correctly matched input
** fields. It is zero if none could be matched.
*/

This call must be compiled with the ~dos flag.
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Name

dosexterr ~ Gets DOS error messages

Summary
#include <dos.h>

int dosexterr (buffer);
struct DOSERROR *buffer;

Description

The dosexrerr function obtains the register values returned by the
MS-DOS system call 59H and stores the values in the swucture
pointed to by bujffer. This function is useful when making system
calls under MS-DOS Version 3.0 or later, which offers extended
error handling. See your MS-DOS reference for details on MS-
DOS system calls.

The structure type DOSERROR is defined in dos.h as follows:
struct DOSERROR {
int exterror;
char class;

char action;
char locus;

3

Giving a NULL pointer argument causes dosexi¢rr to return the
value in AX without filling in the structure fields,

Return Value
The dosexterr function retumns the value in the A X register {(iden%-

cal to the value in the exterror swucture field).

See Also

perror(S)
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Example

#include <dos.h>
#include <fentl.h>
#include <stdio.h>

struct DOSERROR doserror;
int fd;

if ((fd = open (“test.dat”, ORDONLY)) == -1) {
dosexterr (&doserror);
printf ("error=%d, class=%d, action=%d, locus=%d\n",
doserror.exterror, doserror.class,
doserror.act#on, doserror.locus);

¥

Notes

The dosexterr function should only be used under MS-DOS Ver-
sion 3.0 or later.

This call must be compiled with the - dos flag.
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Name

eof — Determines end-of-file.

Syntax
#include <io.h>
int eof (handle);
int handle;

Description
The eof function determines whether end-of-file has been reached
for the file associated with handle.

Return Value
eof returns the value 1 if the current position is end-of-file, 0 if it is
not. A return value of —1 indicates an error; in this case errno is
set to EBADF, indicating an invalid file handle.

See Also

ferror(S), perror(S)
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Example

#include <io.h>
#include <fentlLh>

int fk, count;
char buf[10};

fh = open ("data”, OQRDONIYY;

/* The following statement tests for an end-of-file condition
** before reading.

*,’ .

while (leof (fh)) {
count =read (fh, buf, 10);

Notes

This call must be compiled with the -dos flag.
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Name

exit ~ Terminates the calling process.

Synmx
#finclude <process.h>
void exit (swatus);
void _exit {séawis);

int séatus;

Description
The exit and _gxit funcWons terminate the calling process. exit
flushes all buffers and closes all open files before terminating the
process. .exit terminates the process without flushing stream
buifers. Status is typically given the value O to indicate a normal
exit and set to some other value to indicate an error.
Although the exit and _exir calls do not returm a value, the low-
order byte of status is made available to the waiting parent process,
if there is one, after the calling process exits. If there is no parent
process waiting on the exikng process, the status value is lost.
Return Value

‘There is no return value.

See Also

abort(S), exec(8), spawn(DOS)
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Example

#include <process.h>
#include <stdio.h>>

FILE *stream;

/* The following statements cause the process to
** terminate, after flushing buffers and closing
** open files, if another file cannot be opened.

*/
if ((stream = fopen (“data”,’r")) == NULL) {

perror {"“couldn’t open data file");
exit (1);

/* The following statements cause the process to
** terminate immediately if a file cannot be opened.
*f

if ((stream = fopen (“data”,'r")) =« NULL) {
perror {"couldn’t open data file");
exit (1);
Notes

These calls must be compiled with the -dos flag.
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Name

fclose, fcloseall — Closes streams.

Syntax
#Hinclude <stdio.h>

int fclose (stream);
FMLE *stream;

int fcloseall ();

Description
The felose and fdoseall functions close a stream or streams. All
buffers associated with the stream(s) are flushed prior to closing.
System-allocated buffers are released when the sweam is closed.
Buffers assigned using setbuf are not automatically released.

The felose function closes the given stream. The fcloseall funchon
closes all open streams except stdin, stdout, stderr, stdaux, and
stédprn.

Retnrn Value
fclose returns O if the stream is successfully closed. feloseall returns

the total number of streams closed. Both functions return EOF to
mdicate an error.

See Also
close(S), fopen(S), fclose(S}
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Example

Notes

#include <stdio.h>

FILE *strcam;
int numclosed;

stream = fopen ("data","r');

/* The following statement closes the stream.
*/ ’
fclose {stream};

/* The following statement closes all streams except
** stdin, stdout, stderr, stdaux, and stdprn.
*/

numclosed = feloseall ();

These calls must be compiled with the -dos flag.
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Name

fgetc, fgetchar — Gets a character from a stream.

Syntax
#include <stdio.h>

int fgetc (stream);
FILE *stream;

int fgetchar ();

Description
The fgetc function reads a single character from the input stream at
the current position and increments the associated file pointer (if
any) to point to the next character. fgetchar is equivalent to
fgetc (stdin).

Return Value
fgetc and fgetchar return the character read. A return value of
EOF may indicate an error or end-of-file; however, the EOF value
is also a legitimate integer value, so feof or ferror should be used to
verify an error or end-of-file condition.

See Also
putc(S), fputchar(DOS), getc(S)
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Example
#include <stdio.h>

FLLE *sweam;
char buffer[81];
int i;

int ch;

/* The following statements gather a line of input from
1 ¥¥ a stream.
*/

for(i=0; (i < 80) && ((ch = fgetc (stream)) = EOF) & &
(ch !="\n’); i++)
bufferfi} = ch;

bufferfi] = \0’;

/* “fgetchar ()" could be used instead of “"fgetc (stream)” in

** the for statement above to gather a line of input from

** stdin (equivalent to "fgetc (stdin)™).

*/

Notes

feetc and fgetchar arc idendcal to geic and gerchar, but are func-
tions, not macros.

These calls must be compiled with the - dos flag.
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Name

filelength ~ Gets the length of a file,

Syntax
#include <io.h>
long filelength (handle);
int handle;
Description
The filelength function returns the length in bytes of the file associ-
ated with the given handle.
Return Value
filelength returns the file length in bytes. A return value of -1L

indicates an error, and errno is set to EBADJF to indicate an invalid
file handle.

See Also

chisize(S), ferror(S), stat(S)

Example

#include <io.h>
#include <stdio.h>
#include <stdlib.h>

FILE *stream;
long lengih;

% €ty

stream = fopen ("data”,"r'");

/* The following statements attempt to determine the
** length of a file associated with a stream.

*/

length = filelength (fileno (stream));

if (length == -1L)
perror {“filelength failed");
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Notes

This call must be compiled with the -dos flag,
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Name

flushall — Flushes all output buffers.

Syntax
#include <stdio.h>

int flushall ();

Description
The function flushall causes the contents of all buffers associated
with open output streams to be written to the associated files. All
streams remain open after the call.

Return Value
flushall returns the number of open streams (input and output).
There is no error returm.

See Also

fclose(S)

Example
#include <stdio.h>

int numflushed;

/* The following statement resolves any pending i/o on
** all streams.

*/
numflushed = flushall ( );
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Notes
Buffers are automamcally flushed when they are full, when sireams
are closed, or when a program terminates normally without closing
streams.

This call must be compiled with the -dos flag.
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Name

' fp.off, fp.seg — Return offset and segment.

. _ Syntax

#include <dos.h>
unsigned FP_OFK(longptr);
unsigned FP_SEG(longptr);

char far *longptr;

Description
The FP._.OFF and FP_SEG macres return the offset and segment,
respeci#vely, of the long pointer longptr.

Return Value
FP_OFF returns an unsigned integer value representing an offset.

FP_SEG returms an unsigned integer value representing a segment
i address.

See Also

segread({DOS)

Emample
#include <dos.h>

char far *p;
unsigned int sp;
unsigoed int op;

: sp = FP_SEG(p);
/ op = FP_OFF(p);

aalel Notes

These calls must be compiled with the -dos flag.
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Name

fputc, fputchar ~ Write a character to a stream.

Synmx
#include <stdio.h>
int fputc {c, stream);
int ¢;
FILE *stream;
int fputchar (c);
intc;
Description
The fpute function writes the slngle character ¢ to the output strearm
at the current posiwon. fputchar is equivalent to fpute(c, stdout).
Return ¥alue
fouic and fputchar return the character written. A return value of

EOF may indicate an error. However, since the EOF value is also
a legitimate integer value, use ferror to verify an error condition.

See Also

fzetc(DOS), gete(S), pute(S)
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Example
#include <stdio.h>

FILE *stream;
char buffer{81];
inti;

int ch;

#* The following statements write the contents of a buffer to
** asweam. Note that the output occurs as a side effect
** within the for statement’s second expression, so the

** statement body is null.
*/

for(i=0; (i< 81) &&
{(ch = fputc (buffer{i].sweam)) I= EOF); i++)

>

7* “fputchar ()" could be used instead of “fputc (stream)”
** in the for statement above to write the buffer to stdout
** (equivalent to "fputc (stdout)").
*/

Notes

fputc and fputchar are identical to purc and putchar, but are func-
tions, not macros.

These calls must be compiled with the -dos flag.
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Name

getch — Gets a character.

Syntax
#include <conio.h>

int getch ();

Description
The getch function reads, without echoing, a single character
directly from the console. Characters typed are not echoed. If a
CONTROL-C is typed. the system executes an INT 23H
{CORTROL-C exit).

Return Value

geich returns the character read. There is no error retwmn.

See Also

cgets (DOS), getche (DOS), getchar(S)

Example

#include <conio.h>
#include <ectype.h>
int ch;

/* This loop gets characters from the keyboard until a
** non-blank character is seen. Preceding blank
** characters are discarded.

*/
do {
ch = getch { );
} while (isspace (ch));
Notes

This call must be compiled with the -dos flag.
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Name

getche — Gets and echoes a character.

Syntax
#include <conio.h>

int getche ();

Description
The getche function reads a single character from the console and

echoes the character read. If a CONTROL-C is typed, the system
executes an INT 23H (CONTROL-C exit).

Retusn Value

gerche returas the character read. There is no error return,

See Also

cgets(DOS), getch(DOS)

Example

#include <conio.h>
#include <ctype.h>

intch;
/* Get a character from the keyboard and echo it to the

** console. If it is an upper case letter, convert it
** {0 lower case and write over the old character.

*/
ch = getche ();

if (isupper {ch))
cprintf ("b%c"tolower (ch));

Notes

This call must be compiled with the - dos flag.
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Name

inp — Returns a byte.

{ i Syntax
#include <conio.h>
intinp (port);
unsigned port;

Description
The inp function reads one byte from the input port specified by
port. The port argument can be any unsigned integer number in the
range 0 to 65,535.

"Return Value

inp returns the byte read from port. There is no error return.

( See Also
\\ .
outp(DOS)
Exzimple

#include <conio.h>

unsigned port;
char result;

/* The following statement inputs a byte from the port
** that ’port’ is currently set to.
*/
result = inp (port);
Notes

This call must be compiled with the - dos flag.
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Name

int86 — Executes an interrupt.

Syntax
#include <dos.h>

int int86(intno, inregs, outregs);
int intno;

union REGS *inregs;

union REGS *outregs;

Description

The int86 function executes the 8086 software interrupt specified by
the interrupt number intno. Before executing the interrupt, int86
copies the contents of inregs to the corresponding registers. After
the interrupt returns, the function copies the current register values
to outregs. It also copies the status of the system carry flag to the
cflag field in outregs. The inregs and outregs arguments are unions
of type REGS. The union type is defined in the include file dos.h.

Int86 is intended to be used to invoke DOS interrupts directly.

Return Value
The return value is the value in the AX register after the interrupt
returns. If the flag field in outregs is nonzero, an error has
occurred and the doserrno variable is also set to the corresponding
error code.

See Also
bdos(DOS), intdos (DOS), intdosx(DOS), int86x(DOS)
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Example

Noties

#include <signalh>
#include <dos.h>
#include <stdio.h>
#include <process.h>

/*
* UUse int86 routine to generate a CONTROL-C interrupt
* (interrupt number 0x23) which would be caught by the
* interrupt handling routine inthandler. Note that the
* values in the regs struct do not matter for this
: interrupt.

#define CNTRILC 0x23
int inthandler (int);
union REGS regs;

signal (SIGINT, inthaudler);

intgé(CNT RELC, &regs, &regs);

Segment registers are not included in inregs or outregs.

This call must be compiled with the -dos flag.
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Name

int86x ~ Executes an interrupt.

Syntax
#include <dos.h>

int int86x {(intno, inregs, ouiregs, segregs);
int intno;

union REGS *inregs;

union REGS *oufregs;

struct SREGS *scgregs;

Descripsion

The ins86x function executes the 8086 software interrupt specified
by the interrupt number inzno. Unlike the int86 function, Zu86x
accepts segment register values in segregs, letting programs that use
long model data segments or far pointers specify which segment or
pointer should be used during the system call.

Before executing the specified interrupt, int8¢x copies the contents
of inregs and segregs to the corresponding registers. Only the DS
and ES register values in segregs are used. After the interrupt
returns, the function copies the current register values to ourregs
and restores DS, It also copies the status of the system carry flag
to the cflag field in outregs. The inregs and outregs arguments are
unions of type REGS. The segregs argument is a swucture of type
SREGS. These types are defined in the include file dos.h.

int86x is intended to he used to directly invoke DOS interrupts that

take an argumentin the ES register, or take a DS register value that
is different than the default data segment.

Retwrn Value
The return value is the value in the AX register after the interrupt
returns. If the flzg field in owutregs is nonzero, an error has
occurred and the doserrno variable is also set to the corresponding
error code.
\ See Also

bdos (DOS), intdos(DOS), intdosx(DOS), nt86(DOS), seg-
read(DOS), FP_SEG(DOS)
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Example

#include <signal.h>
#include <dos.h>
#include <stdio.h>
#include <process.h>

/ *
* Use int86x routine to generate an interrupt 0x21 (system
* call), which invokes the DOS ‘Change Attributes’ system
* call. The int86x routine is used because the filename to
* be referenced may be in a segment other than the default
* data segment (it is referenced by a far pointer), so the
* DS register must be explicitly set via the SREGS struct.
*/
#define SYSCALL  0x21 y /* INT 21H invokes systern
calls *
#define CHANGE_ATTR #x43 /* system call 43H - change
attributes */

char far *filename; /* filename in °*far’ data
segment */

union REGS inregs, outregs;
struct SREGS segregs;
int result;

inregs.h.ah = CHANGE_ATTR; /* AH is system call
number */
inregs.h.al = 0; /* AL is function (get
atwibutes) ¥/
inregs.x.dx = FP_OFF(filename); /* DS:DX pointsto &ile
name */
segregs.ds = FP_SEG(filename);
result = int86x (SYSCALIL., &inregs, &outregs, &segregs);
if (outregs.x.cflag) {
printf ("can’t get attributes of file; error number %d\n",
result);
exit (1);

else {
prntf ("Attribs = %#x\n", outregs.x.cx);
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Notes

Segment values for the segregs argument can be obtained by using
cither the segread Tunction or the #FP_SEG macro.

This ¢all must be compiled with the -dos flag.
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Name

intdos — Invokes a DOS system call.

Syntax
#include <dos.h>

int intdos {(inregs, outregs);
union REGS *inregs:
union REGS *outregs;

Description

The intdos funcion invokes the DOS system call specified by regis-
ter values defined in inregs and returns the effect of the system call
in outregs. The inregs and outregs arguments are unions of type
REGS. The union type is defined in the include file dos.h.

To invoke a system call, inios executes an INT 21H instruction.
Before executing the instruction, the function copies the contents
of inregs to the corresponding registers. After the INT instruction
returns, intdos copies the current register values to outregs. It also
copies the status of the system carry flag to the c¢ffag field in
owrregs. If this field is nonzero, the flag was set by the system call
and indicates an error condition.

intdos is intended to be used to invoke DOS system calls that take

arguments in registers other than DX (DH/DL) and AL, or to

invoke system calls that indicate errors by setting the carry flag.
Return Value

intdos returns the value of the AX register after the system call has

cempleted. If the flag field in outregs is nonzero, an error has

occurred and doserrno is also set to the corresponding error code.

See Also
bdos(DOS), int86(DOS), int86x(DOS), intdosx (DOS)
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Exsmple

#include <dos.h>
#include <stdio.h>

union REGS inregs, outregs;

/* The following statements get the cutrent date using
** dos function call 2a hex.
*f
inregs.h.ah = (0x2a;
intdos (&inregs,&outregs);
priatf ('date is %d/%d/%d\n"outregs.h.dh,outregs.h.dl,
outregs.x.cx);
Notes

This call must be compiled with the ~dos flag.
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Name

intdosx ~ Invokes a DOS system call.

Syntax
#inchide <dos.h>

intintdosx (inregs, outregs, segregs);
anion REGS *inregs;

union REGS *outregs;

situct SREGS ®segregs;

Description

The intdosx function invokes the DOS system call specified by
register values defined in inregs and returns the effect of the system
call in outregs. Unlike the intdos function, intdosx accepts segment
register values in segregs, letiing programs that use long model data
segments or far pointers specify which segment or pointer should
be used during the system call. The inregs and outregs arguments
are unions of type REGS. The segregs argument is a structure of
type SREGS. These types are defined in the include file dos,h.

To invoke a system call, intdosx executes an INT 21H insteuction.
Before executing the instruction, the function copies the contents
of inregs and segregs to the corresponding registers. Only the DS
and ES register values in segregs are used. After the INT instruc-
tion returns, intdosx copies the current register values to ourregs
and restores DS. It also copies the status of the system carry flag
to the cflag field in outregs. If this field is nonzero, the flag was set
By the system call and indicates an error condition.

intdosx is intended to be used to invoke DOS system calls that take

an argument in the ES register, or that take a DS register value that
is different from the default data segment.

Return Value
intdosx returns ihe value of the AX register after the system call has

completed. If the flag field in outregs is nonzero, an error has
occurred and doserrno is also set to the corresponding error code.

See Also
®dos (DOS), intdos (DOS), segread (DOS), FP_SEG(DOS)
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Example
#include <dos.h>
union REGS inregs, outregs;
struct SREGS segregs;
char far *dir = "/test/bin”;

/* The following statements change the current working
** directory with dos fuvaction call 3b hex.
*x

inregs.h.ah = Ox3b; /* change directory */
inregs.x.dx = FPOFF(dir); /* file name offset */
segrege.ds = FPSEG(dir}; /* file name segment */

intdosx (&inregs,&outregs.&segregs);

The above example must be compiled using the ~Me flag.

Notes

Segment values for the segrags argument can be obtained by using
either the segread function or the FP_SEG macro.

This call must be compiled with the - dos flag.
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Name

isatty — Checks for a character device.

Syntax
#include <io.h>
int isatty (handle);
int handle;
Description
The isatzy function determines Whether the given handie is associ~
ated with a character device (that is, a terminal. console, printer or
serial port).
Return Value
isatty returns a nonzero value if the device is a character device.
Otherwise, the return value is 0.
Example
#include «io.h>

int fh;
long loc;

if (isatty (fn) == 0)
loc = tell (fh); #* if not a device, get current
** position
*/
Notes

This call must be compiled with the -dos flag.
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Name

itoa — Converts integers to characters.

Syntax
#include <stdlib.h>
char *itea (value, s&ring, radix);
int value;
char *siing;
int radix;

Description
The itoa function converts the digits of the given value to a null-
terminated character string and stores the result in string. The
radix argument specifies the base of value. It must be in the range
2-36. If radix equals 10 and vaiue is negative, the first character of
the stored string is the minus sign ().

Return Value

' itva returns a pointer to string. Thereis no error return.

See Also
Itoa(@OS), ultoa(DOS)

Example
#include <stdlib.h>
intradix = 8;

char buffer[20];
char *p;

p = itoa (3445 buffer,radix); /* p = "171213" */
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Notes

The space allocated for string must be large enough to hold the
returned siring. The function can return up to 17 bytes.

This call must be compiled with the - dos flag.
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Name

kbhit ~ Checks the console for a keyswoke.

Syatax
#include <conio.h>

int kbhit ();

Description

The kbhit function checks the console for a recent keystroke,

Return Value
kbhit returns a nonzero value if a key has been pressed. Otherwise,
it returns zero. o
Example
#include <conio.h>
int result;
/* The following statement tests to see if a key has
** been hit.
*f
result = kbhit { );
/* If result is nonzero, a keystroke is waiting in the
** buffer. It can be fetched with getch or getche.
*+ If getch or getche were called without first checking
** kbhit, the program might pause while waiting for
*» input.
*/
Notes

This call must be compiled with the -dos flag.
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Name

labs — Returns the absolute value of a long integer.

Syntax
#include <stdlib.h>
loug labs (n);
long n;
Description
The labs funckior produces the absolute value of its long integer
argument n,
Return Value
{abs returns the absolute value of its argument. There is no error
returm.
See Also
abs(DOS), fabs(DOS), hypot(S)

Example
#include <stdib.h>
long x, y;

x = -41567L;
y =labs (x); /* y = 41567L */

Notes

This call must be compiled with the -dos flag.
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Name

Itoa — Converts longintegers to characters.

Syntax
#include <stdlib.h>
char *ltoa (value, swing, radix);
long value;
char *string;
int radix;

Description
The Itoa function converts the digits of the given value to a null-
terminated character swring and stores the result in s#ring. The
radix argument specifies the base of value. 1t must be in the range
2-36. If radix equals 10 and value is negative, the first character of
the stored siring is the minus sign (<),

Return Value

Itoa returns a pointer to string. There is no error retum.

See Also
itoa (DOS), ultoa(DOS)

Example

#include «<stdlib.h>

int radix = 10;

char buffer[20];

char *p;

p = ltoa (-344115L buffer,radix);/* p = "-344115" */
Notes

The space allocated for string must be large enough to hold the
retorned string. The function can return up to 33 bytes.

This call must be compiled with the -dos flag.
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Name

mkdir — Creates a new directory.

Syntax
#include <direct.h>
int mkdir (pathname);
char *pathname;
Description
The mkdir function creates a new directory with the specified path-
name., Only one directory can be created at a time, so only the last
component of pathname can name a new directory.
Return Value
mkdir returns the value O if the new directory was created. A

return value of -1 indicates an error, and errno is set to one of the
following values:

Value Meaning

EACCES Directory not created: the given name is the
name of an existing file, directory, or device.

ENOENT  Pathname not found.

See Also
chdir(S), rmdir(DOS)
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Emample
#include <direct.h>>
it result;
/* The following two statements create two new directories:

** one at the root on drive b:, and one in the "tmp"
*#* subdirectory of the current working directory.

*/
result = mkdir ("b:/amp"); /* "5:\\tmp" could also
. ** be used
*/
 result = mkdir ("tmp/sub™);  /* “tmpA\sub” couid also
** be used
*/

Notes

This call must be compiled with the -dos flag.

June 21, 1987 Page 2



MOVEDATA (DOS) MOVEDATA (DOS)

Name

movedata — Copies bytes from a specific address.

Syntax
#include <memory.h>
void movedasa (srcseg, srcofl, destseg, destoff, nbytes);
int srcseg;
int srcoff;
int destseg;

int destofT;
unsigned nbytes;

Des cription

The movedata function copies nbytes bytes from the source address
specified by sresegisrcoff to the destination address specified by
destseg:destoff.

movedata is intended to be used to move far data in small or
medium model programs where segment addresses of data are not
implicitly known. In large model programs, the memcpy function
can be used since segment addresses are implicitly known.

Return Value

There is no error return.

See Also
memory(S), segread(DOS), FP_OF¥ (DOS)
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Example

#include <memory.h>>
#include <dos.h>

char far *src;
char far *dest;

#* The following statement move 512 bytes of data from
** src to the dest,
>

movedata{FP_SEG(src), FF. OFF(src), FP._SEG(dest),
FP_OFF(dest, 512);

x = -14.87654321;
y = modf (x,%&n); /*y=-0.87654321, n = ~14.0 %/

Notes

Segment values for the srcseg and destseg arguments can be
obtained by using either the segread function or the FP.SEG
macro.

movedata does not handle all cases of overlapping moves correctly
(overlapping moves occur when part of the destination is the same
memory area as part of the source). Overlapping moves are han-
dled correctly in the memcpy function.

This call must be compiled with the -dos Sag.
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Name

outp ~ Writes a byte to an output port.

Syntax
#include <conio.h>
int outp (port, value);
unsigned port;
int value;

Description
The oufp function writes the specified value to the output port
specified by port. The port argament can be any unsigned integer
in the range O to 65,535. value can be any integer in the range O to
255.

Return Value

outp returns value. There is no error return.

See Also
Inp(DOS)

Example
#include <conio.h>

int port, byte_val;

/* The f ollowing statement outputs a byte to the port
_** that ’port’ is currently set to.
*/
outp (port.byte._val);
Notes

This call must be compiled with the -dos flag.
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Name

putch — Writes a character to the console,

Syntax
#include <conio.h>
void putch (c)
int c;

Description

The putch function writes the character ¢ directly to the console.

Return Value

There is no return value.

See Also
cprintf (DOS), getch(DOS), getche(DOS)

Example

#include <conioh>

/* This example shows how the getche function conld be defined

** using putch and getch.
*/

int getche ()
S
mt ch;
ch = getch ();
puteh {ch};
return (ch);
Notes

This call must be compiled with the -dos flag.
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Name

rename — renames a file or directory.

Syntax
#include <io.h>
int rename (newname, oldname);
char *newname;
char *oldname;

Description
The rename function renames the file or directory specified by old-
name to the name given by newname. oldname must specify the
pathname of an existing file or directory. Newname must not
specify the name of an existing file or directory.
The renarme function can be used to move a file from one directory
to another by giving a different pathname in the newname argu-
ment. However, files cannot be moved from one device to another
(for example, from Drive A to Drive B). Directories can only be
renamed, not moved.

Return Value

rename returns 0O if it is successful.

See Also
creat(S), fopen(DOS), open(S)

Example
#include <io.h>
int result;
/* The following statement changes the file "data" to
:; have the name "input".
result = rename (‘input”, "data"):

Notes

This call must be compiled with the -dos flag.
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Name

rmdir ~ Deletes a directory.

Syntax
#include <direct.h>
int nndir (patlmame);
char *pathname;
Descripsion
The rmdir function deletes the directory specified by pathnarme.
The directory must be empty, and it must not be the current work-
ing directory or the root directory.
Retum Value
rmdir returns the value O if the directory is successfully deleted. A
return value of —1 indicates an error, and errro is set to one of the
following values:
Value Meaning
EACCES The given pathname is not a directory, the
directory is not empty, or the directory is the

current working directory or root directory.

ENOENT Pathname not found.

See Also
chdir(S), mkdir(DOS)
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Example
#include «direct.h>
int resultl, result2;
/* The following statements delete two directories:
** one at the root, and one in the current working
** directory.
*/

result] = mdir g“fdata");
result2 = rmdir ("data™);

Notes

This call must be compiled with the - dos flag.
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Name

segread — command descripsion

Syntax
#include <dos.h>
void segread (segregs);
struct SREGS *segregs;

Description
The segread funcwon {ills the structure pointed to Wy segregs with
the current contents of the segment registers. The funckon is
intended to be used with the intdosx and int86x functions fo retrieve
segment register values for later use,

Return Value

There is no return value.

See Also

intdosx(DOS), int86x(DOS), FP_SEGDOS)

Example
#include <dos.b>

struct SREGS segregs;
unsigned int cs, ds, es, ss;

/* The following statemens get the current values of
** the segment registers.
*f
segread {(&segregs);
CS = Segregs.cs;
ds = segregs.ds;
es = segregs.es;
S = segregs.ss;
Notes

This call must be compiled with the -dos flag.
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Name

setmode — Sets translation mode.

Syntax

#include <fentlLh>
#include <io.h>

int setmode (handle, mode);
int handle;
int mode;

Description

The setrnode function sets the wanslation mode of the file given by
handle to mode, The mode must be one of the following manifest
constants:

Manifest Constant Meaning

O.TEXT Set text (wanslated) mode. Carriage
return/linefeed combina#ions (CR-LF) are
translated into a single linefeed {LF) on
input. Linefeed characters are translated
into carriage return/linefeed combinations
on output.

O_BINARY Set binary (untranslated) mode. The
above translations are suppressed.

setrmiode is typically used to modify the default translation mode of
stdin, stdout, stderr, sidaux, and stdprn, but can be used on any
file.
Return Value
K successful, setmode returms the previous translation mode. A
return value of —1 indicates an error, and errno is set to one of the
following values:
Value Meaning

EBADF Invalid file handle

EINVAL Invalid mode argument (neither O_TEXT nor
O_BINARY)
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See Also

creat(S), fopen(S), open(S)

Example
#include <stdio.h>
#include <fcntl.h>
#include <io.h>

int result;

J* The following statement sets stdin to be binary
** (initially it is text).

*/

result = setmode (fileno (stdin), OBINARY);

Notes

This call must be compiled with the -dos flag.
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sopen ~ Opens a file for shared reading and writing.

Syntax

#in¢lude <fcntl.h>

#include <sys/types.h>
#include <sys/stat.h>
#include <share.h>

#include <io.h>

int sopen (pathname, oflag, shflag{, pmode]);

char *pathname;
int oflag;

int shilag;

int pmode;

Description

The sopen function opens the file specified by pathname and
prepares the file for subsequent shared reading or writing as defined

by oflag and shflag.

oflag is an integer expression formed by com-

bining one or more of the following manifest constants, defined in
fentl.h., When more than one manifest constant is given, the con-
stants are joined with the OR operator (}).

Oflag
O..APPEND

O_CREAT

O.EXCL

O_RDONLY

O_RDWR

Tune 21, 1987

Meaning

Reposition the file pointer to the end of the
file before every write operation.

Create and open a new file; this has no effect
if the file specified by pathname exists.

Return an error value if the file specified by
pathname exists. Only applies when used
with O_CREAT.

Open file for reading only; if this flag is
given, neither O_RDWR nor O_WRONLY
may be given.

Open file for both reading and writing; if this

flag is given, neither O_RDONLY nor
O_WRONLY may be given.
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O_TRUNC Open and wuncate an existing file to O length;
the file must have write permission, and the
contents of the file are deswoyed.

O_WRONLY Open file for writing only; if this flag is given,
neither O_RDONLY nor O_RDWR may be
given.

O_BINARY  Open file in binary (untranslated) mode.
(See fopen for a description of binary mode.)

O.TEXT Open file in text (translated) mode. (See
fopen for a description of text mode.)

_TRUNC destroys the complete contents of an emisting file. Use
with care.

Shflag is a constant expression consisting of one of the following
manifest constants, defined in share.h. See your MS-DOS docu-
mentation for detailed information on sharing modes.

Shftag Meaning

SH_COMPAT Set compatibility mode.

SH_DENYRW Deny read and write access to file.

SH_DENYWR Deny write access to file.

SH_DENYRDP Deny read access to file.

SH_DENYNONE Permit read and write access.
The pmode argumentis required only when _CREAT is specified.
If the file does not exist, pmode specifies the file’s permission set-
tings, which are set when the new file is closed for the first time.
Otherwise, the pmode argument is ignored. The pmode argument is
an integer expression containing one or both of the manifest con-
stants S_IWRITE and S_IREAD, defined in sys/stat.h. When both

constants are given, they are joined with the OR operator {|). The
meaning of the pmode argument is as follows:

Value Meaning
S_IWRITE Wriking petmitted
S.IREAD Reading permitted

S_IREAD |S_IWRITE Reading and writing permitted
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If write permission is not given, the file is read-only. Under MS-
DOS all files are readable; it is not possible to give write~only per-
mission. Thus, the modes S_TWRITE and S_LIREAD { S_TWRITE
are equivalent,

sopen applies the current file permission mask to pmede before set-
ting the permissions (see umask).

Return Value
sopen returns a file handle for the opened file. A return value of

-1 indicates an error, and errno is set to ome of the following
values:

Value Meaning

EACCES Given pathname is a directory; or the file is
read-only but an open for writing was
attempted; or a sharing violation occurred
(the file’s sharing mode does mot allow the
specified operations; MS-DOS versions 3.0
or later only),

EEXIST The _.CREAT and _ EXCL Rags are specified
but the named file already exists.

EINVAL SHARE.COM not installed.

EMFILE No more file handles available (too many
open files).

ENOENT File or pathname not found.

See Also

close(S), creat(S), fopen{S), open(S), umask(S)
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Example

#nclude <fcntl.h>

#include <sys/types.h>

#include <sys/stat.h> v
#include <share.h> ’
#Fnclude <io.h> o

extern unsigned char _osmajor;
int fh;

#* The _osmajor variable is used to test
*#* the MS-DOS version number before
** calling sopen.

*/

if {_osmajor >=3) |
fh = sopen ("data", O_RDWR. | O_LBINARY, SH_DENYRW);

else
fi = open ("data”, O_RDWR | O_BINARY);

Notes
The soper function should be used only under MS-DOS version 3.0
or later. Under earlier versions of MS~-DOS, the shflag argument is
ignored.
File sharing modes will not work correctly for buffered files, so do
not use fdopen to associate & file opened for sharing (or locking)
with a siream.

This call must be compiled with the - dos flag.
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Name

spawnl, spawnvp ~ Creates a new process.

Syntax

##include <stdio.h>
#include <process.h>

int spawnl (modeflag, pathname, arg0, argl...argn, NULL);
int spawnle (modeflag, pathname, arg0, argl...argn, NULL, envp);
int spawnlp (modeflag, pathname, arg0, argl...argn, NULL);
int spawnv (modeflag, pathname, argv);
int spawnve (modeflag, pathname, argv, envp);
int spawnvp (modeflag, pathname, argv);
int modeflag;
char *pathname;
char *arg0,*argl...*argn:
char *argy [ ];
char *envp [ ];

Description
The spawn functions create and execute a new child process.
‘There must be enough memory available for loading and executing
the child process. The modeflag argument determines the action
taken by the parent process before and during the spawn. The fol-
lowing values for modeflag are defined in process.h:

Value Meaning

P_WAIT Suspend parent process until execution of
child process is complete

P_NOWAIT Conknue to execute parent process con-
currently with child process

P_OVERLAY  Overlay parent process with child, destroying
the parent (same effect as exec calls)

Only the P.WAIT and P_OVERLAY modeflag values may
carrently be used. The P_NOWAIT value is reserved for possible
future implementation. An error value is returned if P NOWATIT is
used.
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The parhname argument specifies the file to be executed as the
child process. The pathnarne can specify a full path (from the
root), a partial path (from the current working directory), or just a
filename. If parhname does not have a filename extension or end
with a period (.), the spawn calls first append the extension .COM
and search for the file; if unsuccessful, the extension .EXFE is
attempted. If parhname has an extension, only that extension is
used. If parhname ends with a period, the spawn calls search for
pathname with no extension. 1he spawnlp and spawnvp routines
search for pathname (using the same procedures) in the directories
specified by the PATH environment variable.

Arguments are passed to the child process by giving one or more
pointers to character swrings as arguments in the spawn call. These
character strings form. the argument list for the child process. The
combined length of the strings forming the argument list for the
child process must not exceed 128 bytes. The $erminating null .
character (\0”) for each string is not included in the count, but
space characters (automatically inserted to separate arguments) are
included.

The argument pointers ma’y be passed as separate ents
(spawnl, spawnle, and spawnip) or as an array of pointers Esgxzms;,
spawnve, and spawsvp). At least one argument, arg0 or argv{0),
must be passed to the child process. By convention, this argument
is a copy of the pathname argument. (A different value will not
produce au error.) Under versions of MS-DOS earlier than 3.0, the
passed value of arg0 or argl0] is not available for use in the child
process. However, under MS~DOS 3.0 and later, the pathrname is
available as arg0 or arg[Q].

The spawrd, spawnie and spawnlp calls are typically used in cases
where the number of arguments is known in advance. arg0 is usu-
ally a pointer to pathname. argl through argn are pointers to the
character sikings forming the new argument list. Following argn
there must be a NULL pointer to mark the end of the argument
list.

spawnv, spawnve, and spawnvp are useful when the number of argu-
ments to the child process is variable. Pointers to the arguments
are passed as an array, argv. argv[0] is usually a pointer to the
pathnamme. argv[l] through argv[n] are pointers to the character
siings forming the new argument lst. argv[n+1] must be a NULL
pointer to mark the end of the argument list.

Files that are open when a spawn call is made remain open in the
child process. In the spawnl, spawnlp, spawnv, and spawmvp calls,
the child process inherits the environment of the parent. spawnle
and spawnve allow the user to alter the environment for the child
process by passing a list of eavironment settings through the emp
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argument. envp is an array of character pointers, each element of
which points to a null-terminated string defining an environment
variable. Such a string has the form:

NAME=value

where NAME is the name of an environment variable and value is
the siing value to which that variable is set. (Notice that value is
not enclosed in double quotes.) When envp is NULL, the child pro-
cess inherits the environment set¥ngs of the parent process.

Return Value

The return value is the exit status of the child process. The exit
status is O if the process terminated normally. The exit status can
also be set to a nonzero value if the child process specifically calls
the exit routine with a nonzero argument. If not set, a positive exit
statuss indicates an abnormal exit via an abort or an interrupt.

A retum value of -1 indicates an error (the child process is not
started), and errno is set to one of the following values:

Value Meaning

E2BIG The argument list exceeds 128 bytes or the
space required for the environment informa-
tion exceeds 32K bytes.

EINVAL Invalid modeflag argument.

ENOENT File or pathname not found.

ENOEXEC The specified file is not exscutable or has an
invalid executable file format.

ENOMEM  Not enough memory is available to execute
the child process.

See Also

P
;

abort(S), exec(S), exit(DOS)
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Example

Notes

##nclude <stdio.h>
#include <process.h>

extern char **environ;

char *args[4];

int result;

args[0] = "child";
args[1] = "one";
argsF] ="two";
args{3] = NULL;

/* All of the following statements attempt to spawn a
** process called "child.exe” and pass it 3 arguments.
** The first 3 suspend the parent, and the last 3

'; overlay the parent with the child.

*

result = spawn! (P_WAIT,"child.exe","child","one", "two",

result = spawnle (P_WAIT,"child.exe","child","one",
"two",NULL,environ);

result = spawalp (P_WAIT,"child.exe","child","one",
"two",NULL);

result = spawnv (P_OVERLAY,"child.emc",args);

result = spawnve (P.OVERI.AY,"child.exe",args,environ);

result == spawnvp (P _OVERLAY," child.exe",args);

The spawn calls do not preserve the transladon modes of open files.
If the child process must use files inherited from the parent, the ser-
mode routine should be used to set the transladon mode of these
files to the desired mode.

Signal settings are not preserved in child processes created by calls
to spawn routines. The signal settings are reset to the default in the
child process.

These calls must be compiled with the ~dos flag.
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Name

strlen — Returns the length of a sking.

Syntax
#finclude <string.h>
jnt strlen (string);
char *string;
Description
The strien function returns the length in bytes of string , not includ-
ing the terminating null character {\0*).
Return Value

strien returns the string length. There is no error return.

Ewample
{ #include <string.h>

char *string = "some space”;
int result;

/* Determine the length of a string.
*!

result = strlen (stzing); /* result = 10 */
Notes

This call must be compiled with the -dos flag.
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Name

strlwr — Converts uppercase characters to lowercase characters.

Syntax
#include <string.h>
char *strlwr (string);
char *string;
Description
The strlwr function converts any uppercase letters in the given

null-terminated string to lowercase. Other characters are not
affected.

Return Value

strlwr returns a pointer to the converted string. There is no error
return.

See Also
strupr(DOS)

Example
#include <stringli>

char string[100], *copy;

/* Make a copy of a skingin lower case.
*

copy = strlwr (strdup (string));
Notes

This call must be compiled with the - des flag.
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Name

strrev ~ Reverses the order of characters in a string.

Synsax
#include <string.h>
char *strrev (string);
char *string;
Description
The sirrev function reverses the order of the characters in the given
string. The terminating null character (\0’) remains in place.
Return Value
sirrev returns a pointer to the altered s#ring. There is no error
return.
See Also
streat(DOS), strset(DOS)

Example
#include <string.h>

char string[100];
int result;

/* Determine if a string is a palindrome (the same

** string read forwards and backwards).
*/

result = strcmp (string,strrev (strdup (string)));

/* If result==0 the string is a palindrome.

*/
Notes

This call must be compiled with the -dos flag.
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Name

strset — Sets all characters in a string to one charater.

Syntax
#inclade <string.h>
char *strset (string, ¢);
char *string;
char c;
Description
The strset function sets all characters of the given szring except the
terminasng null character (\() to ¢.
Return Value
sirset returns a pointer to the altered string. There is no error
return.
See Also

string(S)

Example
#include <string,h>

char string{100}, *result;

/* S,etla string to be all blanks.
*/

result = strset {(string,’ %);
Notes

This call must be compiled with the - dos flag.
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Name

strupr — Converts lowercase characters to uppercase.

Syntax
#include <string.h>
char *strupr (string);
char *string;
Description
The strupr function converts any lowercase letters in the given string
to uppercase. Other characters are not affected.
Return Value
strupr returns a pointer to the converted string. There is no error
return.
See Also

strlwr(DOS)

Example
#include <string.h>

char string[100], *copy;

/* The following statement makes a copy of a string in
** uppercase.
*/
copy = strupr (strdup (string));
Notes

This call must be compiled with the -dos flag.
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Name

tell - Gets the current position of the file pointer.

Syntax
#include <io.h>
long tell (handle);
int handle;

Description

TELL (DOS)

The teif function gets the current position of the file pointer {if any)
associated with handle. The position is expressed as the number of

bytes from the beginning of the file.

Return Value

tefl returns the current position. A return value of ~1L indicates an
errer, and errn# is set to EBADF to indicate an invalid file handle
argument. On devices incapable of seeking (such as terminals and

printers), the return value is undefined.

See Also
fs eek(S), Iseek(S)

Example

#include <io.h>
#include <stdio.h>
#inelude <fentl.h>
int fh;

long position;

fh = open ("data”, ORDONLYY};

position = tell {fh); /* remember current position */

Iseek (fh, position, #);  /* seek to previous position */

June 21, 1987
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Notes

This call must be compiled with the -dos flag.

June 21, 1987 Page 2



ULTOA (DOS) ULTOA (DOS)

Name

ultoa — Converts numbers to characters.

Syntax
#include <stdlib.h>
cliar *ultoa (value, swing, radix);
unsigned long value;
char *stwing;
int radix;
Description
The wuitoa funckon converts the digits of the given value to a null-
terminated character sfring and stores the result in string. No over-

flow checking is performed. The radix argument specifies the base
of value. Tt must be in the range 2-36.

Retarn Value

uftoa returns a pointer to string. There is no error return.

See Also
itoa(DOS), ltoa (DOS)

Example

#include <stdlib.h>

int radix = 16;
char buffer[40];
char *p;
#* p will be "501d9138 */
p = ultoa (1344115000L,buffer,radix);

Notes

The space allocated for string must be large enough to hold the
returned string. The function can return up to 33 bytes.

This call must be compiled with the -dos flag,
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Name

ungetch — Returns a character to the console buifer.

Syntax
#include <conio.h>
intungetch {c);
intc;

Des cription
The ungetch function pushes the character ¢ back to the console,
causing ¢ to be the next character read. ungetch fails if it is called
more than once before the next read.

Return Value
ungetch returns the character ¢ if it is successful. A return value of
EOF indicates an error.

See Also
cscanf(DOS), getch(DOS), getche(DOS)
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Example

Notes

#include <conio.h>
#include <ctype.h>

char buffer{100];
int count = 0;
int ch;

/* The following code gets a token, delimited by blanks
** newlines, from the keyboard,
*f

ch = getche ();

while (isspace (ch)) /* skip preceding white space */

ch = getche ( };

while (count < 99) { /* gather token */
if (isspace (ch)) /* end of token */
break;

buffer[count++] = ch;
ch = getche ();
}

ungetch {ch); /* put back delimiter */
buffer[count] = \0’; /* null terminate the token */

This call must be compiled with the -dos flag.

Tune 21, 1987
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Permuted Index

Commands, System Calls, Library Routines and File Forinats

This perinuted index is derived from the “Name” description lines found on each
reference manual page. Each index line shows the title of the entry to which the line
refers, followed by the reference manual section letter where the page is found.

To use the permuted index search the middle column for akeyword or phrase. The right
hand column contains the name and section letter of the manual page thatdocuments the
key word or phrase. The left column contains additional useful information about the
command. Commands orroutinesare also listed in the context of the index line, followed
by a colon (:). This denotes the “beginning”’ of the sentence. Notice that in many cases,
thelines wrap, starting in the middle column and ending in the left column. A slash (/)
indicates that the description line is truncated.

13tol, 1tol3: Convertsbetween 3-byteintegersandlong/ . . . . . 13tol(S)
acceptsanumberof 512-byteblocks. login(M)
between long integerand base 64 ASCII. a641,164a: Converts . . . a64l(S)
Object Modules. 86rel: Intel 8086RelocatableFormatfor . . . . 86rel(F)
asx: XENIX 8086/186/286/386Assembler. . . . asx(CP)

Fommatfor ObjectModules. 86rel: Inte] 8086 Relocatable . . . . 86rel(F)
long integerandbase 64 ASCII. a641,]64a: Convertsbetween . . . . af4l(S)
abort: GeneratesanIOT fault. . . . abort(S)

value. abs: Returnsan integerabsolute . . abs(S)
abs: Returns an integer absolutevalue. . . . . . . . . .. abs(S)
and/ /fabs,ceil, fmod: Performs absolute value, floor,ceiling . . . . floor(S)
integer. labs: Retumsthe absolutevalueofalong . . . . . . labs(DOS)
blocks. acceptsanumberof512-byte . . . login(M)
files. settime: Changesthe access and modification datesof . . settime(C)

afile. touch: Updates accessandmodificationtimesof - . touch(C)

utime: Setsfile

access and modificationtimes. .

utime(S)

of afile. access: Determines accessibility . access(S)
dosls, dosrm, dosrmdir: AccessDOSfilles. . . . . . . . dos(C)
directory. chmod: Changesthe accesspermissionsofafileor . . . chmod(C)
Synchronizesshared data access. sdgetv,sdwaitv: . . . . - sdgetv(S)
a/ /nbwaitsem: Awaitsand checks accessto aresourcegovernedby waitsem(S)
sdenter, sdleave: Synchronizes access to a shared datasegment. . sdenter(S)
sputl, sgetl: Accesseslongintegerdataina/ . . . sputi(S)

endutent, utmpname: Accessesutmpfileentry. . . . . . getut(S)

access: Determines accessibilityofafile. . - . - . . . access(S)
csplit: Splits files accordingtocontext. . . . . . . . csplit(C)
rmuser: Removesauser accountfromthesystem. . . . . . rnuser(C)
accton: Turmson accounting. . . . . . - . - . - . accton(C)
Enables ordisablesprocess accounting. acct: . . . . » « » - + acct(S)
acct: Format of per-process accountingfile. . . . . . + + . » acct(F)
Searches forand prints process accountingfiles, acctcom: - . . - - acctcom(C)
imacct: GenerateanIMAGEN accountingreport. + « « « « « + » imacct(C)
process accounting. acct: Enablesordisables . . . . . acct(S)
accountingfile. acct: Formatofper-process - . - . acct(F)
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process accounting files.

sin, cos, tan, asin,
Printscurrent SCCSfile editing
debugger.

Copiesbytesfrom aspecific
mkuser:

nl:

lineprinters. lpinit:

swapadd:

swapctl:

putenv: Changesor
SCCSfiles.

admin: Creates and

netutil:

uuinstall:

pwadmin: Performs password aging
sysadmsh: Menu driven system
uadmin:

pwadmin: Performs password
alarm: Sets a process’

clock.

aliashash: Micnet

table generator.

faliases: Micnet

brkctl:

malloc, free, realloc, calloc:
brk: Changes data segment space
file. inittab:

terminals/ telinit, mkinittab:
Generatesprogramsforlexical
document. style:

link editor output.

libraries.

dc:Invokes an

cpio: Format of cpio

the namesoffileson a backup
ar:

tar:

ar: Maintains

tar:

cpio: Copies file

ranlib: Converts

swapadd: Addsswap

swapctl: Addsswap

varargs: variable
outputofavarargs

getopt: Gets option letter from
expr: Evaluates

echo: Echoes
hetweenlongintegerand base 64
ascii: Map of the

tzset: Converts date and #ime to
character set.

I-2

acctcom: Searches for and prints
accton: Turnson accounting. . . .
acos, atan, atan2: Performs/ . . . .
activity. sact:
adb: Invokesageneral-purpose . .
address. movedata: . . . . ...
AddsaloginIDto thesystem. . . .
Addslinenumberstoafile. . . . .
Adds, reconfigures and maintains .
Addsswaparea.
Addsswaparea, . . . . . .. ..
addsvaluetoenvironment. . . . .
admin: Creates and administers . .
administers SCCS files.
Administers the XENIXnetwork.
AdministersUUCP controlfiles. . .
administration.
administration utility.

administrative control.
aging administration.

alamclock. . . . . . . .. ...
alarm: Setsaprocess’alaim , , . ,
alias hash table generator.
aliashash: Micnetaliashash , . , .
aliasingfiles. . . . . . . .. ...
Allocatesdatain afarsegment. . . .
Allocatesmain memory. . .+ + . .
allocation. sbrk,
Altemnativeloginterminals . . . .
Alternativemethod of turning . . .
analysis.lex: . . . . . . . ... .
Analyzes characteristicsofa . . . .
a.out: Formatofassemblerand . . .
ar: Archive fileformat.
ar: Maintainsarchivesand . . . . .
arbitrary precisioncalculator. . . .
archive. . . . . ... Ve e e
archive. dumpdir:Prints . . . . .
Archivefileformat, . . . . . . ..
archiveformat. . . .. .. ...
archives and libraries.
Archives files.
archivesinandout. . . . . . . ..
archivestorandomlibraries. . . . .
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argumentlist. . . . . . . . . ..
argument list. /Prints formatted . .
argumentvector. . . . . . e r e

arguments asanexpression. .+ « s+ »
arguments.
ASCII. at4],164a: Converts «+ « » »
ASCI character set.
ASCII. /gmtime, asctime,
ascii: Mapofthe ASCIL

- & b oa e

. acctcom(C)

accton(C)
trig(S)
sact(CP)
adb(CP)
movedata(DOS)
mkuser(C)
nl(C)
1pinit(C)
swapadd(S)
swapctl(C)
putenv(S)
admin(CP)
admin(CP)

. netutil(C)

uuinstall(C)
pwadmin(C)
sysadmsh(C)
uadmin(S)
pwadmin(C)
alarm(S)
alarm(S)
aliashash(M)
aliashash(M)
aliases(M)
brketl(S)
matloc(S)
sbrk(S)
inittab(F)
telinit(C)
lex(CP)
style(CT)
a.out(F)
ar(F)
ar(CP)
dc(C)
cpio(F)
dumpdir(C)
)

tar(F)
ar(CP)
tar(C) .
cpio(C)
ranlib(CP)
swappadd(S)
swapctl(C)
varargs(S)
vprintf(S)
getopt(S)
expr(C)
echo(C)
a641(S)
ascii(M)
ctime(S)
ascii(M)



atof, atoi, atol: Converts

and/ ctime, localtime, gmtime,
Performs/ sin, cos, tan,
commands. help:

time of day.

asx: XENIX 8086/186/286/386
masm:Invokesthe XENIX

program.

deassignsdevices.

assign, deassign:

setbuf, setvbuf:

setkey:

Assembler.

alater time,

sin, cos, tan, asin, acos,

sin, cos, tan, asin, acos, atan,

to numbers.

double-precision/ strtod,

numbers. atof,

integer. strtol, atol,

integer. strtol,

atof, atoi,

datasegment. sdget, sdfree:

the system.

. autoboot:

e resource/ waitsem, nbwaitsem:
‘ processes. wait:
; apatterninafile.
i wait: Awaits completion of
: Printsthe names of fileson a

j sddate: Prints and sets
: /Default

output. a.out: Formatof assemblerand link editor

ASCIHtonumbers. . . . . . .

asctime, tzset: Convertsdate , . .
asin, acos, atan, atan2: ., . . . .

Asksforhelpabout SCCS . . .
asktime: Prompts forthe correct

Assembler. . . .. .. ...
assembler. . .. ... ...,
assert: Helpsverifyvalidityof .

assign,deassign: Assignsand . .

Assignsand deassigns devices. .
Assignsbufferingtoastream. .

Assignsthefunctionkeys. . . . .

asx: XENIX 8086/186/286/386 .
at, batch: Executescommands at

atan, atan2: Performs/ . . . . .

atan2: Performs trigonometric/ .
atof, atoi,atol: Converts ASCII
atof: Convertsa stringtoa . . .

atoi, atol: ConvertsASCIIto . .
atoi: Convertsstringto . . . . .

atol,atoi: Converts stringto ., .
atol: Converts ASCITto numbers.
Attachesand detaches a shared
autoboot: Automaticallyboots .
Automaticallybootsthe system.
Awaitsand cliecks accesstoa
Awaitscompletion of background
awk: Searches for and processes

background processes. . . . . .
backuparchive. dumpdir: . . . .
Performsincrementalfile system backup. backup:
backupdates. . . . . .. ...

backupdeviceinformation. . .

‘ Performsincrementalfilesystem backup. dump: . . . .

format,.
file system backup.
sysadmin: Performsfile system

flawsand createsbad wack/

between longinteger and
and sets the configuration data

backup: Incremental dump tape

backup: Performsincremental . .

backupsand restoresfiles. . . .

fixed disk for flaws and creates bad track table. badtrk: Scans . .

badtrk: Scans fixed disk for . .
banner: Prints large letters. . .
base 64 ASCII. /l64a: Converts

base. cmos: Displays . . . . .

and sets the configuration data base. cmos: Displays . . . . .

Terminal capability data

base. termcap: . . . . - . . ..

terminal capabilitydata base. terminfo: . . . . . . .

names from pathnames.
later time. at,

[ . fordiff.
cb:

j0,j1,jn,y0,yl,yn:Performs
Performs Bessel functions.

basename: Removes directory . .

batch: Executes commandsat a

bc: Invokesacalculator. . . . . .
bdiff: Comparesfilestoolarge . .

bdos: Invokes a DOS system call.

BeautifiesCprograms. . . . . .
Besselfunctions. bessel, . , . .

bessel, jO, j1, jn, y0,yl,yn: . . .

bfs:Scansbigfiles. . . . . . . .
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atof(S)
ctime(S)
trig(S)
help(CP)
asktime(C)
a.out(F)
asx(CP)
masm(CP)
assert(S)
assign(C)
assign(C)
setbuf(S)
setkey(C)

. asx(CP)

at(C)
trig(S)

. trig(S)

atof(S)
strtod(S)
atof(S)
strtol(S)
strtol(S)
atof(S)

- sdget(S)
. autoboot(M)

.

autoboot(M)

. waitsem(S)
. wait(C)

awk(C)
wait(C)
dumpdir(C)
backup(C)
sddate(C)

- archive(F)

+

dump(C)
backup(F)
backup(C)
sysadmin(C)
badtrk(M)
badtrk(M)
banner(C)
a641(S)
cmos(HW)
cmos(HW-86)
terincap(M)
terininfo(M)
basename(C)
at(C)

bc(C)
bdiff(C)
bdos(DOS)
cb(CP)
bessel(S)
bessel(S)
bfs(C)
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fixhdr:Changesexecutable binaryfileheaders. . . . . . .
selacted parts of executable binmaryfiles. hdr:Displays . . .
fread, fwrite: Performsbuffered binaryinputandoutput. . . . .
bsearch:Performsa binarysearch. . . . . . ...

tind, tdelete, twalk: Manages binary search trees. tsearch, . .
Createsaninstance of a binary semaphore. creatsem: .
Removes symbols and relocation bits. strip: . . . . . . . ...

shutdn: Flushes block I/Oand haltsthe CPU., . .

boot: XENIX bootprogram.
boot: XENIXbootprogram,

cmchk: Repwrtsharddisk block size. . . . . . ‘e e s
df:Reportnumberoffreedisk blocks. . . . ... e e e
Calculateschecksumand counts blocksin afile. sum: . . . . . .

accepts anwmberof 512-byte blocks. . . . . . . e e s

-
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"

autoboot: Automatically bootsthesystem. . . « . . . . .

allocation. sbrk, brk:Changesdatascgment space
scgment. brkctl: Allocatesdatainafar . .

acharactertothe console buffer. ingetch:Remens . . .
output. fread, fwnxite: Performs bufferedtdnaryinputand . . .
stdio: Performsstandard bufferedinputand output. . . .
sctbuf, setvbuf: Assigns buffering to astream.
flushall: Flushesalloutput buffers.
mknod: Buildsspecial files. .

inp: Rewrasa byte. e .

outp: Writesa bytetoanoutputport. . . . . . .
movedata: Copies bytesfrom aspecificaddress. , .

swab: Swaps bytes. . . . .. .. .. .

cc: Invokes the Ccompiler,

cflow: Genemtes Cflowgraph. . .. .. ..., .
cpp:The Clanguagepreprocessor. . . . .

search. bsearch:Performsabinacy . . « .

o 4 @ om o.

e 2 e e o o

lint: Checks Clanguageusageand syntax. . .

cxref: Generates Cprogramcross-reference. . .
cb: Beautifies Cprograms. . . . . . .. . . «
stackrequiwemeutsfor Cprograms. /Determines . . « .
xref: Cross-references Cprograms.
xstr: Extractssiings from Cprograros. .
anerrormessagefilefrom Csource. mksir:Creates . . . .
distance. hypot, cabs: DetermmesEuclidean . . .
cal: Printsa calendar. .
blocksin afile. sam: Calculateschecksumandcounats .

be: Invokesa calculator.

Invokesanarbitraryprecision calculator. dec:
cal:Printsa calendar.

o 4 o 4 & e N o4 E &
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service. calendar: Invokesaremmder -

bdos: Invokes a DOS system call,
intdos: InvokesaD OS system call.
intdosx: Invokes a DOS system call.
Datareturmed by stat system call. stat:
exit: Terminatesthe calling process.

oy ow o=

mallog, free, realloc; calloc: Allocates mainmemory. -
cu: Callsanother XENIXsystem. . -
lineprinter. Ip, Ipr, cancel: Send/cancelrequeststo  «

termcap: Terminal capabilitydatabase.
terauinfo: terminal capabilitydatabase.
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fixhdr(C)
bde(CP)
fread(S)
bsesarch(S)
isearch(S)
ereatsem(S)
strip(CP)
shutdn(S)
cmchk(C)
df(C)
sum(C)

login
boot{H'W)
boot(ITW)
axtoboot(M)
sbrk(S)
brkctl(S)
bsearch(S)
ungetch(DOS)
&ead(S)
stdio(S)
setbuf(S)
flushall(DOS)
mknod(C)
inp(DOS)
outp(DOS)
movedata(DOS)
swab(S)
¢c(CP)
cflow(CP)
cpp(CP)
1int(CP)
cxref(CP)
cb(CP)
stackase(CP)
xref(CP)
xste(CF)
mksi(CP)
hypot(S)
cal(C)
sum{C)
be(C)

de(C)

cal(C)
calendar(C)
bdos(DOS)
intdos(DOS)
intdosx(DDOS)
stat(F)
exit(DOS)
malloc(S)
cu{C)

Ip(C)
termcap(M)
tcrminfo{})
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descriptions into terminfo/
files.

catimp: Convert
Generatetroffwidth filesand
imPRESS format.

commentary of an SCCSdelta.
value, floor,/ floor,fabs,
/Performs absolutevalue, floor,

delta:Makesa delta
clockrate:

allocation. sbrk, brk:
headers. fixhdr:

chgrp:

passwd:

chmod:

environment. putenv:
chown:

nice:

command. chroot:
modiflcation dates of/ settime:
ofafile or directory. chmod:
an SCCSdelta. cdc:

file, newform:

file. chown:

chroot:

chsize:

chdir:

cd:

stream. ungetc; Pushes
egnchar: Contains special
isatry:Checksfora

ioctl: Controls

fgetc, fgexchar: Getsa

geich: Getsa
getche:Getsandechoesa
getc, getchar, fgetc, getw: Gets
{putchar, fputc, putw:Putsa
ascii:Mapofthe ASCI
Eputc, fputchar: Write a
ungetch: Returnsa

putch: Writesa
Displays/chapgeshard disk
style: Analyzes

tolower, toascii: Translates
toascii: Classifiesor converts
strrev: Reversesthe order of
charater. street: Sets ajl

Itoa: Converklongintegers 1o
strlwr: Convertsuppercase
swupr: Convestslowercase

Permused Index

capinfo: converttermcap
cat:Concatenatesanddisplays . . .
C/A/Tfiles toimPRESS format. . .
catabfile. charmap: . . . . . .
catimp: Convert C/A/Tfilesto . .
cb: BeautifiesC programs. » s . + .
cc:InvokestheCcompiler. . . . .
cd: Changesworkingdirectory. . . .
cdc: Changesthedelta ., , . . . .
ceil, finod: Perforins absolute . . .
ceiling and remainder functions. . .
cflow: Generates Cflowgraph, . . .
cgets:Getsastring.
(change)toanSCCSfile. . . . . .
Changesclockrate. . . . . . . . .
Changesdatasegmentspace . . . .
Changesexecutablebinaryfile . . .
ChangesgroupID.
Changesloginpassword. . . . .
Changesmodeofafile. . . . . . .
Changesoraddsvalueio
Changesowner®®. . . . . . - . .
Changespriorityofaprocess. . . .
Changesrootdirectoryfor . ., . . .
Changesthe accessand
Changesthe access permissions .
Changesthe deltacommentaryof .
Changes the formatofatext . . .
Changesthe owner and groupofa . .
Changestherootdirectory. . . . .
Changesthesizeofafile. . . . .
Changesthe workingdirectory. . -
Changesworking directory, .+ . «
characterbackintoinput . . . . .
characterdefinisionsforeqn. . .
characterdevice. . . . . . . . - .
characterdevices.
characterfromastream. . . . . . .
character.
character.
characterorwordfrom a stream. . .
characterorwordonastream. + . .
characterset.
charactertoa stream.
characterto theconsole buffer. . . .
charactertotheconsole.
characteristics. dparam: . . . . .
characteristicsof adocument. . . .
characters. conv, toupper, -« . . .
characters. /tolower, toupper, . + .
charactersin a string.
charactersinastringtoone . - .
characters.
characterstolowercase.
characterstouppercase. » - « - -

4 x4 3

3

1

T

*

oA e ok

>

-

L}

.

L I

e x v v 5 @ " F T v oz =

------ LI T

o o o @ = v =

"

©

L R R L

- s r o o

capinfo(C)
cat(C)
catimp(CT)
charmap(CT)
catimp(CT)
cb(CP)
cc(CP)
cd(C)
cdc(CP)
floor(S)
floor(S)
cflow(CP)
cgets(DOS)
delta(CP)
clockrate(HW)
shrk(S)
fixhdr(C})
chgrp(C)
passwd(C)
chmod(S)
putenv(S)
chown(C)
wice(S)
chroot(C)
settime{C)

. chmod(C)
. cdc(CP)

newform(C)
chown(S)
chroot(S)
chsize(S)
chdir(S)
cd(C)
ungetc(S)
egqnchar(CT)
isatiy(DOS)
ioctl(S})
fgetc(DOS)
geich(DOS)
getche(DOS)
getc(S)
putc(S)

. ascii(M)

fputc(DOS)
ungetch(DOS)
putch(DOS)
dparam(C)
slyle(CT)
cenv(S)
ctype(S)
strrev(DOS)
strset(DOS)
ltoa(DOS)
strlwr{DOS)
strupr(DOS)
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Permuied Index

tr: Translates

ultoa: Converts nummbers o
we: Counwlines, words and
charactersin astringtoone
filesand catab file.
directory.
fstab:Filesystemmotmtand
constant-width textfor/ ¢w,
mathematicaltext/ eqn, neqn,
processed by fsck.

of MM macros.

waitsem, nbwaitsem: Awaitsand
#sck:

syntax. fint:

isamy:

grpcheck:

dickon:

pwcheck:

keystroke. kbhit:

to beread. rdchk:
checkmm; mmcheck:

file. sum: Calculates

times: Getsprocessand
terminate. wait: Waitsfora

permissionsofafile or/

"group of afile.

for command.

directory.

file.

tolower, toupper, toascii:
directory. uuclean:

stream status. ferror, feof,

clear:;

clri:

a shellcommand interpreterwith
alarm: Setsa process’ alarm
systemreal-time (timeof day)
clockrate: Changes

syster real-#me (time of day)
(timeofday)clock.

operations.

close:

fclose, fllush:

shutsdown the/ haltsys, reboot:
fclose, fcloseall:

size.
coafgnration database.

1-6

characters.
characters. e m e s s
characters. . .
chararer. strset: Sets afl
charmap: Generate trofwidth .

LI T

chdir: Changestheworking . . .

checkcommands, . ., ..., .
checkcw, cwcheck: Prepares . .
checkeq, egncheck:Foimats

checklist: Listoffile systems , .

checkmm, mmcheck: Checksusage

checks accesstoaresource/ . .
Checksandrepairsfile systems.

ChecksClanguageusageand . .
Checksfora character device.

Checksgroupfite. , . + . . .
Checkslangpageusage.
Checkspasswordfile. .
Checkstheconsalefara . . . ,
Checkstosseil thereisdata
Checksusageof MM macres., .
checksum and counsblocksina
chgrp: Changes group ID.
childprocess times.
childprocesstostopor . . . .
chmod: Changesmodeofafile.

chmod: Changesthe access . .
chown: ChangesownerID. . .
chown: Changestheownerand .
chroot: Changesroot directory .
chroot: Changesthe root
chsize:Changesthesizeofa . .
Classifiesorconverts/ /isascii, .
Clean-up theuucp spool
clear: Clears a terminal screen. .
clearerr, fileno: Determines . .
Clears a termiaal screen.
Clearsinode. . . . . . ...
C-likesyntax. csh:Invokes . .
clock. ......
clock. clock: The
clockrate. . . .
clock: Reporss CFUtimeusad. .
clock. setclock: Setsthe . . .

« o a w

. e

.

«
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clock: The systemreal-time . . .
clockrate: Changesclockrate. . .
closedir: Performsdirectory . . .

Closesafiledescriptor, . . , .
Closesor flushes asweam. . . .
Closesoutthe filesystemsand .
Closesstreams.
clri:Clearsinode. . . . . . »
cmchk: Reportshard disk block

cmos: Displaysandsetsthe
cmp: Compares two files.

L
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1t(C)
ultoa{MOS)
we(C)
strset(DOS)
chammap(CT)
chdir(S)

~ fstab(F)
. cw(CT)
- eqn(CY)

il

checklist(F)
checkaim(CT)
waitsem(S)
f£sck{C)
lin{CP)

. isatty{DOS}
. gipcheck(C)

diction(CT)
pwcheck(C)
Kbhit(DOS)
rdchkk(S)
checkmm(CT)
sum(C)
chgrp(C)

- times(S)

wait(S)

. chmod(S)
. chmod(C)

chown(C)
chown(S)
chroot(C)
chroot(S)
chsize(S)
ctype(S)
uuclean(C)
cleas(C)
ferror(S)
clear(C)
clri(C)

. «sh(C)

2 v 4 v o+ 2 a

P

il

alarm(S)
clock{M)
clocktate(HW)
clock(S)
setclock(M]}
clock{(M)
clockrate(HW)
directory(S)
close(S)
fclose(S)
haltsys(C)
fclose(DOS)
clri(C)
cmchk(C)

cmos(HW)
cmp(C)



sceeen: tty[01-n],
setcolor: Setscreen
1c:Liss directorycontentsin

comb:

common to two sorted files.
nice:Runsa

Changes rootdirectoryfor
segread:

eny: Sets environment for
quits. nohup: Runsa

rsh: Invokesarestricted shell
sh: Invokestheshell

sh'V: Invokesthe shell

syntax. csh; Invokesashell
uux: Meecutes

getopt: Parses

system: Executesasheli

time: Timesa

at, batch: Executes

cron: Executes

micnet: TheMicnet default
File system mount and check
help: Asks for help about SCCS
intro:Introduces XENIX
XENIXWevelopment System
Iniroducestext processing
system. remote: Executes
xargs: Constrmctsand executes
cdc: Changesthe delta
comm: Selectsorrejectslines
/the status ofinter-process
ftok: Standau interprocess

Permuted Index

col: Filtersreverselinefeeds. . . . . col(CT)
color,monochrome, ega,. . . . . . screen(AW)
color. « ¢ « v v v v v s « + . . setcolor(C)
columns. . .. ... l(C) .
comb:Combines SCCSdeltas. . . . comb(CP)
CombinesSCCSdeltas. . . . . . . comb(CP)
comm: Selectsorrejectslines . ., . comm(C)
commandat a different priority. . . nice(C)
command. chroot: . . . . ... . chroot(C)
command description. . . . . . . segreadiDOS)
commandexecution, .+ . . . . . . env(C)
command immunetohangupsand . nohup(C)
(commandinterpreter). . . . . , . rsh(C)
command interpreter. . . . . . . sh(C)
command interpreter. . . . . . . sh¥(C)
commandinterpreterwith C-like . . csh(C)
commandonremoteXENIX. . . . uux(C)
commandoptions. . . . . . . . . getopt(C)
command. . . .. ... ... . system(S)
command. .+ ... e ... time(CF)
commandsatalatertime. » . ., . . ai{C)
commandsat specifiedtimes. . . . cron(C)
commandsfile. . . . . - . .. . micnet(M)
commands. fstab: . . . . . .. . {stab(F)
commands. . . .+ + s+ + . . help(CP)
commands. .« . - .« 4 . . . . « Intro(C)
commands. intro: Introduces . . . Intro(CP)
commands. intro: . . . . . . . . Intro(CT)

commands onaremote XENIX

. remote(C)

commands. . . .. .« .« .« o« . . Xarps(C)
commentaryofanSCCSdelta. . . . cdc(CP)
commontotwosorntedfiles. . . . . cemm(C)
communication facilities. . . . . . ipes(C)

communicationpackage. . . . . - stdipc(S)

dircmp: Compares directories. . . + . . . dircmp(C)
sdiff: Compares filesside-by-side. . . . . sdiff(C)
4. bdiff: Comparesflestoolargefor . . . . bdiff{C)
diskcp, diskcmp: Cepiesor compares floppydisks. « . « . . . diskcp(C)
aiff3: Compares threefiles. . . . . . . . difi3(C)
cmp: Comparestwofiles. . «+ . + + » . . cmp(C)
diff: Comparestwotextfiles. . . . . . . difffC)
file. sccediff: Compazes two versionsofanSCCS . sccsdiff(CP)
regexp:R.egularexpression compileandmatchroutines. . . . . regexp(S)
: terminfo: Formatof compiledtesmiofofile. . . . . , . terminfo(F)
cc:InvokestheC compiler. . .. ... ..+ .., cc(CP)
tic: Terminfo compiler. . . . . .. . .+« « . tic(C)
yacc: Invokesa compiler-compiler. . . . . . . . yacc(CP)
expressions. regex, regcmp: Compilesand executesregular . . . regex(S)
regecmp: Compiles regularexpressions. . . . regcmp(CP)
erf, erfc: Errorfunctionand complementasyerrorfunction. - - . erf(S)
processes. wait: Awaits completionofbackground . . . . . wait(C)
pack, pcat, unpack: Compiessesand expands files. + . pack(C)
cat: Concatenatesanddisplaysfiles. . . cat(C)
conditions. sest: Tesss . . . + + « . test(C)
system. config: ConfiguresaXENTX . . . . config(C)
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Permuted Index

#smos: Displays and se#s the
/mapscrn, mapstr, convkey:
mapchan:

couofig:

spoolingsystem. lpadmin:
anout-going terminal line
Retumsa charactertothe
cputs: Putsa stringto the
console:System

kbhit: Checksthe

cscanf: Converts and formats
messages: Description of systemt
putch: Writes acharacterto the

cw, checkcw, cwcheck:Prepares
mkfs:

commands, xargs;
nroft/troff, tbl,andeqn
definitions foreqn. eqnchar:
Ie: Lists directory

1s: Gives informasion about

1: Lists information about
Splitsfilesaccordingto
uuce

init,inir: Process

msgctl: Provides message
vadmin: administrative

uucp status inquiry and job
ioctl:

fentl:

semctl:

operatisns. shmctl:
‘Franslatescharacters.

term:

fcvt, gevt: Performs output
and human-readahle/ deco, esco:
format, catimp:

format. dviimp:

into teeminfo/ capinfor
double-precision/ strtod, atof:
dd:

input. cscanf:

scanf, fscanf, sscanf:
libraries. ranlib:

atof, atoi, atol:

andlong/ 13tol,ltol3:

and base 64 AS@I. 641, I64a:
toupper, toascii: Classilies or
/gmtime, asctime, tzset:
characters. ltoa:

uppercase. strupr:

ultoa:

itoa:

standard FORTRAN. ratfer:
strtol, atol, atoi:

I-38

conGgurariondatabase. . . . . .
Configuremonitorscreen/ . . . .
Configure ttydevicemapping. . .
ConfiguresaXENIXsystem: . « .
Configuresthelineprinter . . . .
conmnection. dial: Establishes . «
consolebuffer. ungetch: . . . .
console,
consoledevice.
consoleforakeystroke.
consoleinput. . .. .
consolemessages.
console.
conscle: System consoledevice. .
constant-width texrfortroff, . . .
Constructs a filesystem,
Constructsandexecutes + » « »
consiructs. deroff: Removes . « .
Containsspecialcharacter
contentsincolumns, . . - . . .
contents of directories. . - . »
contents of directory.
context. csplit: . . .
control files. uuinstall: Administers
controlinitialization.
control operations.
control. « « -« ¢ c ¢ ¢ o o 2 u
control. uustat:
Controls characterdevices, .« . .
Controlsopenfiles. . . . . . . .
Controls semaphore operations. .
Controlssharedmemory . . + .
conv, toupper, tolower, toascii:
Conventionalnames.
conversions. ecvt, e e e e
Convert between imPRESS farmat
ConvertC/A/T fileswo \mPRESS -
CounvertDVIfilestoimPRESS .
converttecmcapdescriptions . .
Conver#sa skingtoa -
Convertsandcopiesafile.
Convertsand formatsconsole . .
Convertsand formatsinput. . . .
Convertsarchivestorandom . . .
Converts ASCIIto numnbers. « . .
Converts between3-byteintegers .
Convertsbetweenlonginteger . .
converts charactess. /tolower,
Convertsdate and time to ASCIL. .
Convertslong integers to
Converts lowercase charactersto .
Converts numbersto characters. .
Converts numbers tointegers.
ConvertsRational FORTRANinto
Converts string tointeger.
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cmos(AW)
mapkey(M)

. mapchan(M)
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config(C)
Ipadmin(C)
dial(S)
wogetch(DOS)
cputs(DOS)
console(M)
kbhit(DOS)
cscanf(DOS)
messages(M}
putch(DOS)
console(M}
ew(CT)
mkfs(C)
»args(C)
deroff{CT)
eqachar(CT)
1¢(C)

Ls{C)

KC)
csplit(C)
uuinsralt{C)
init(M)
msgetl(S)
uvadmin(S)
uustat(C)
ioctl(S)
fentl(S)
semctl(S)
shmcti(S)
conv(S)
term(CT)
ecvt(S)

dviimp(CT)
capinfo(C)
strtod(S)
dd(C)
cscanf(WOS)
scanf{S)
ranlib(CP)
atof(S)
1Btol(S)
a641(S)
ctype(S)
chme(S)
1toa(DOS)
strupr(DOS)
uttoa(DOS)
1toa(DOS)
ratfor(CP)
strtod(S)



format. ipiint:
units:

Jowercase. striwr:
screen/ mapkey, mapscm,mapstr,
dd: Convertsand
address. movedata:
cpio:

systems. rcp:

cp:

copy:

diskcp, diskcmp:

Public XENIX -to-XENIX file

core; Format of

asktime: Promptsforthe
explain:

atan2: Performs/ sin,
functions. sinh,

sum: Calculateschecksum and
characters. we:

cpio:Format of
and out,

preprocessor.

Flushes block I/O and halts the
clock: Reports

console.

rewrites an existingone.

file. tmpnam, tempnam:
mkdir:

an emsting one. creat:

fork:

spawnl, spawnvp:

ctags:

tee:

tmpfile:

fromC source. mksi:
profile. profil:

semaphore. creatsem:

pipe:

files. admin:

/Scansfixed diskfor flaws and
umask: Setsandgetsfile
abinarysemaphore.

listing.

specified times.

intro: Introduction to DOS
dosld: XENIXto MS-DOS
cxref: Generates Cprogram
. cref: Makesa
sref:

consoleinput.

ConvertstextiilestoDVI . . . .
Convertsunits.
Convertsuppercasecharactersio .
convkey: Configuremonitor . . .
copiesafile. . . . . v 4 ...
Copiesbytesfroma specific . .
Copiesfilearchivesinandout. . .
CopiesfilesacrossXENIX . . . .
Copiesfiles.
Copiesgroup s offiles.
Copiesorcomparesfloppy disks.
copy:Copiesgroupsoffiles. . . .
copy. uuto, uupick: .
core: Formatofcoreimagefile. . .
coreimagefile, . .
correcttimeofday. . . . . . .
Correctslanguage usage.
cos, tan, asin, acos, atan,
cosh, tanh: Performshyperbolic .
countsblocksina file.
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Countslines,wordsand ., . , . .
cp:Copiesfiles. . « « o ¢ & +
cpioarchive. . . . . DR

epio: Copxesﬁlearchwesin . ow s
cpio: Foimatof cpioarchive., . . .
cpp: TheC language
cprintf: Formats output. . . . . .
CPU. shutdn:
CPUtimeused. . - . + . . « «
cputs: Putsastringtothe . . . . .
creat: Creates anewfileor . . . .
Creates anameforatemporary . -
Creates anewdirectory. . . . . -
Creates anew fileorrewrites . . .
Createsanew pyoCess, = + » » »
Createsanewprocess. . « .« . «
Creates a tags file.
Createsateeinapipe. « + <« « . »
Createsatemporaryfile. . . . . .
Creates an esormessagefile . . .
Creates an execution time
Createsaninstanceofabinary . .
Createsan interprocesspipe. . . -
Creates and administersSCCS . .
createsbad tracktable.
creation mask.
creatsem: Createsaninstanceof .
cref:Makesa cross-reference . »
cron: Executescommandsat ., . -«
crossdevelopmentfunctions. . .
crosslinker.
cross-reference.
cross-referencelisting,
Cross-references C programs. - -
cscanf:Converts andformats . .
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iprint(C)
units(C)
striwr(DOS)
mapkey(M)
dd(C)

movedata(DOS)

cpio(C)
rep(C)
cp(C)
copy(C)
diskcp(C)
copy(C)
uuto(C)
core(F)
core(F)
askfime{C)
explain(CT)
trig(S)
sinh(S)
sum(C}
we(C)
cp(C)
cpio(F)
cpio(C)
epio(E)
cpp(CP)
cprint{(DOS)
shutdno(S)
clock(S)
cputs(DOS)
creat(S)
tmpnam(S)
mkdir(DOS)
creax(S)
fork(S)
spawn(DOS)
ctags(CP)
tee(C)
tmpfile(S)
mkstr(CP)

. piofil(S)

-

.

I}

.

-
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creatsem(S)
pipe(S)
admin(CP)
badtrk(M)
umask(S)
creatsem{S)
cref(CP)
cron(C)
intro(DOS)
dosld(CP)
cxref(CP)
cref(CP)
wef(CP)
cscanf(DOS)



PerrnutedIndex

interpreterwith C-like syntax.
to context.

foraterminal.
asctime, tzset: Converts date/
islower, isdigit, isxdigit,/

pointer. tell: Getsthe
activity. sact: Prints
theslotin the utmp file ofthe
getcwd: Getthepathnameof
uname: Printsthename of the
uname:Getsname of

cursor functions.

curses: Performsscreen and
spline: Interpolates smooth
the user.

eachline of a file.

lineofa file. cut:
constant-width text for troff.
textfortroff. cw, checkcw,
cross-reference.
daemon.mn: Micnet mailer

sdwaitv: Synchronizesshared
and sets the configuration
termcap: Terminal capability
terminfo: terminal capability
brkctl: Allocates

/sgetl: Accesses long integer
plock:Lock process,text, or
prof: Displays profile

execseg: makesa

call. stat:

Synchronizes access to a shared
Attachesand detaches a shared
sbrk, brk: Changes

rdchk: Checksto seeif thereis
types: Primitive system

firstkey, nextkey: Perforins
terminfo: terminal description
tput: Queriestheterminfo
/gmtime, asctime, tzset: Converts
date: Prints and setsthe

time, ftime: Getstime and
theaccess and modification
sddate: Prints and sets backup
Promptsforthe correct time of
Thesystem real-time (time of
the systemreal-time(timeof
firstkey, nextkey: Performs/
precision calculator.

devices. assign,

1-10

csh:Invokesashellcommand . . . csh(C)
csplit: Splitsfilesaccording . . . . csplit(C)
ctags: Createsatagsfile. . . . . . . ctags(CP)
ctermid: Generatesafilename . . . ctermid(S)
ctime, localtime, gmtime, . . . . . ctime(S)
ctype, isalpha, isupper, . . . . . . ctype(S)
cu: Calls another XENIX system. . . cu(C)
current positionof thefile . . . . . tell(DOS)
currentSCCS fileediting . . . . . sact(CP)
current user. ttyslot: Fmds . . . . . ttyslot(S)
currentworkingdirectory. . . . . . getcwd(S)
current XENIXsystem. . . . . . . uname(C)
currentXENDXsystem. . . . . . . uname(S)
curses: Perfformsscreenand . . . . curses(S)
cursor functions. . . . . . . . .. curses(S)
CUIVE. ¢ ¢ o o o o o o o = = = = spline(CP)
cuserid: Getstheloginname of . . . cuserid(S)
cut: Cutsoutselected fieldsof . . . cut(CT)
Cuts out selected fieldsofeach . . . cut(CT)
cw, checkcw, cwcheck: Prepares . . cw(CT)
cwcheck:Prepares constant-width . cw(CT)
cxref: Generates Cprogram . . . . cxref(CP)
daemon. .. .......... daemon.mn(M)
daemon.mn: Micnet mailerdaemon. daemon.mn(M)
dataaccess. sdgetv, . . . . .. . sdgetv(S)
datahase. cmos: Displays . . . . . cmos(HW)
database. .. .. ... ... .. terincap(M)
database. .. ... .. .. ... tenninfo(M)
datainafarsegment. . . . . . . . brkctl(S)
dataina machine-independent. . . sputl(S)
datainmemory. . . . . . . ... plock(S)
data. . ..... 0000 ... prof(CP)
dataregionexecutable. . . . . . . execseg(S)
Dataretumed by statsystem . . . . stat(F)
datasegment. sdenter, sdleave: . . sdenter(S)
datasegment. sdget,sdfree: . . . . sdget(S)
datasegmentspaceallocation. . . . sbrk(S)
datatoberead. . . . . . . + + « » rdchk(S)
datatypes. . . . . . . . . ... types(F)
database functions. /delete, . . . . dbm(S)
database. . . ... . . . « - - - terminfo(S)
database. .. ... .. 0. . tput(C)
dateandtimeto ASCIT. . . . . .. ctime(S)
date. . . ... 000 e .. date(C)
date: Printsand setsthedate. . . . . date(C)
date. . .... ... v s s+ = . time(S)
datesoffiles. /Changes . . . . - - settime(C)
dates. « o ¢ o o 4 v v = . .- - sddate(C)
day. asktime: « + o « « + « « « . asktime(C)
day)clock. clock: - - « « -« . . clock(M)
day) clock. setclock:Sets - . - - . setclock(M)
dbminit, fetch, store, delete, . . . . dbm(S)
dc:Invokesanarbitrary . . - . . . de(C)
dd:Convertsandcopiesafile. . . . dd(C)
deassign: Assignsand deassigns - - assign(C)



assign, deassign: Assignsand
adb:Invokes ageneral-purpose
sdb:Invokes symbolic

imPRESS formatand/

micnet: TheMicnet

information directory.

defopen, defread: Reads
directory. default:

Contains special character
enfries.

defopen,

Performs/ dbminit, fetch, store,
rmdir:

pathname. dirname:

file. tail;

the delta commentary of an SCCS
delta: Makesa

delws. cdc: Changesthe

rmdel: Removesa

an SCCS file.

comb: Combines SCCS
terminal. mesg: Pesmits or

tbl, andeqnconstructs.

terminfo: terminal description database.

Machine:

messages. messages:
segread: command
descriptionsinto terminfo
capinfo: convert termcap
close: Closesa file

dup2: Duplicatesan openfile
sdget, sdfree: Attachesand
file. access:

dtype:

eof:

hypot, cabs:

file:

forCprograms. stackuse:
feror, feof, clearerr, fifeno:
whodo:

console: Systemconsole
error: Kernel ecror output
/Defanlt backup

master: Master

1p, 1p0, 1p1,1p2: Line printer
isatty: Checks for a character

mapchan: Format of tty device mappingfiles. -

mapchan: Configure ity
devnm: Identifies

systty: System maintenance device.

deassign: Assigns and deassigns
ioctl: Conwolschamcter

blocks.

Permuted index

deassignsdevices, .+ . « . .+ . . . assign(C)
debugger. . . . . <. .« . « » .+ adb(CP)
debugger. . ., . .« ... .. . sdb(CP)
deco, enco: Convestbetween . . . deco(CT)
defaul: commandsfile. . . . . .. micnet(M)
defauit: Defsult program . . . . . default(M)
defanltentries. . o « v o + - - « . defopen(S)

Defanliprograminformation

definitionsforeqn, eqnchar: .
defopen, defread: Readsdefault
defread: Readsdefault entries.

delete, firstkey, nextkey: . .
Deletesadirectory. . . « . .
Deliversdirectory part of
Deliversthe last partofa . . .
delta. cdc: Changes - -
delta (change) to an SCCS file.
deltacommentaryofanSCCS
deltafroman SCCSfile. . . .
delta: Makes a delta (change) to
deltas, ., ..., ...,
deniesmessagessenttoa . .
deroff: Removesnrofi/troff, .

L]

“ n

Description of host machine.
Description of system console
description.
deseriptions. /convert tenncap
descriptions into terminfo/ .
descriptor. .
descriptor. dup, , . . . . .
detaches ashared data segment.
Determinesaccessibility ofa .
Determinesdisktype. . . . .
Determinesend-of-file. .
Determines Euclidean distance.
Determines filetype.
Detemmines stack requirements
Deteimines swream status, . .
Detennineswhois doingwbat.
device.
device.

e« s s e e A N 4+ ¥

deviceinfermation table, . .
deviceinterfaces. . . . -
device. . . .. . .
devicemapping.
devicename. . . . .

- -

devices. assign,
devices.

-

“ e . e

a4 & m oo

devnm: Identifiesdevice name. .

df: Report number of free disk
dial: Dialsa modem, -

P

.

a

.

.

-

3

-

.

. default(M)

. eqnchar(CT)

. defopen(S)
. defopen(S)

dbm(S)
nndir{DOS)
dirname(C)
tail(C)

. ¢dc(CP)

delta{CP)

. ¢dc(CP)

. nndel(CP)
. delta(CP)
. comb(CP)

mesg(C)
deroff(CT)
terminfo(S)
machine(FT%}
messages(M)
segread(DOS)
capinfo(C)

. eapinfo(C)

close(S)

. dup(S)

. sdget(S)
. access(S)
. dtype(C)
. oaf(DOS)

hypot(S)
file(C)

. stackuse(@#)
. » ferror(S)

. . whodo{C)

. console(M)
. error(M)
deviceinformation. + « « . . . . .
. master(F)

. 1p(HAW)

. isatty(DOS)
- mapchan(F)
. mapehan{M)
» devnm(C)

archive(F)

systty(M)
assign(C)

. ioctl(S)
. devam(C)
. df(C)

dial(M)
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Pesmuted Index

tecmioallineconnection. dial: Establishesan out-going . .

dial: Dialsamodem.

diction: Checks languageusage. .

diff: Comparestwortextfiles, . .

dif3: Comparesthreefiles. . .

difimk:Marks differencesbetweenfiles. . ., .

between files, diffmk:Marks differences . . .

dir: Formatof adirectory. . ., .

dircmp: Compares directories. . .

dircmp: Compares directories.

information absut contents of directories. Is: Gives . . ., ., .

mv: Movesorrenamesfiles and directories.

rm, rmdir: Removes Klesor directories.

rmdir: Removes disectories.
cd:Changesworking directory.

¢hdir: Changestheworking ditectory. .

access permissions ofa file or directory. chmod: Changesthe ..

chroot: Changestheroot directory.

lc: Lists directoryconten#in columns. . .

Default psogram information directory. defavlt:

dir: Formatofa directory.

unlink: Removes directoryentry.

chroot: Changesroot directoryforcommand. . . . ., .

uucico: Scanthespool directoryforwork. . . . ., . .

the pathname of currentworking directory. getcwd:Get . . . _ .

information about contentsof directory. 1: Lists

mkdir: Makesa directory. .

mkdir: Createsanew directory.

mvdir; Movesa directory.

pwd: Prints working directoryname.
basename: Removes directorynames from pathnames.

closedir: Performs directoryoperations. . . ., . .

ordinaryfile. mmknod:Makesa directory, oraspecialor . . . . .

dimame: Delivers directorypartofpathname. . . .

rename:renames afileor directory. . . ¢ ¢ 4 0 0 v v oW .

rmdir: Deletesa directory. .

uuclean: Clean-up theuucp spool directory.

of pathname. dxname: De&versdzrectmypm ,

printers. disable: Turnsoffterminalsand .

acct: Enables or disablesprocessaccounting. . . .

type, modes, speed, and line discipline. /Setsterminal . . . .

cmchk:Reportshard diskblocksize. . . . . . . . .

df:Reportnumberofiee dizkhlocks.

dparam: Displays/changeshard diskcharacteristics. .« + + « + .

hd:Internalhard diskdrive.

track/ badtrk: Scans fixed diskfor flawsand createsbad . . .

fdisk: Maintain disk partitions. . . . . . .. . .

dtype: Determines disk type.

du: Summarizes disk usage.

floppydisks. diskcp, diskcmp: Copies orcompares . .

comparesfioppydisks. diskcp, diskcmp: Copiesor . . .

Copiesorcomparesfloppy disks. diskcp, diskcmp: .

format: format Hoppy disks. . .

umount: Dismounts a file structure. . . . .

vedit: Invokes a screen-orientad displayeditor. vi,view, . . . . .

e o & v o & u 4
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dial(S}
dial(M)
dickion(CT)
diff(C)
diff3(C)
diffwk (CT)
diffmk(CT)
dir(F)
dircmp(C)
dircoap(C)
15(C)
mv(C)
rm(C)
rmdir(C)
¢d(C}
chdir(S)
¢hmod(C)
chrooi(S)
1¢(C)
default(M)
dir(F)
unlink(S)
chroot(C}
uucico(C)

mkdir(C)
mkdir(DOS)
mvdir(C)
pwd(C)
basename(C)
directory(S)
mkunod(S)
dimame(C)
rename{DOS)
rmdir(DOS)
uuclean(C)
dimame(C})
disable(C)
acci(S)
getty(M)

. cmchk(C)

af(C)

. dparam(C)

hd(HW)
badtrk(M)
£disk(C)
dtype(C)
du(C)
diskcp(C)
diskep(C)
diskcp(C)
format(C)
umount(C)
vi(C)



N

Permuted Index

configurasiondatabase. cmos: Displaysandsetsthe . . - « . « .
cat: Concatenatesand displays files.
format. hd: Displaysfilesin hexadecimal . . . .

od: Displaysfilesinoctalformat. . , ., .

prof: Displaysprofiledata.

4 4 & 32 & R o+ omomom

executable binaryfiles. hdr: Displaysselectedpartsof . . . . .
cbaracteristics. dparam: Displays/changesharddisk . . . .
mail: Sends, readsor disposesofmail. . . . . . < - .

cabs; Detennines Euclidean distance. hypot, . . . . . e n e

Icong48: Generatesuniformly distributed. srand48, seed48, . .
divvy -b block_device -c ¢/ . . .

Analyzescharacteristicsofa document. style: . . . . . . P
mmmacros, mm;: Prints documents formattedwiththe . . .
nunt: Typesets documents. . « « « ¢ « o « = = =

whodo: Determineswhois doingwbat, . . ., .. . .-+ -
intro: Introductionto DOScrossdcvelopmentfuncuons. .
dosexterr: Gets DOS errormessages.

dosls, dossm, dosrmdir: Access DOSfiles. . . « + « v = » = » - &
bdos:Invokesa DOSsystemeall. . o + - « = « - .

intdos: Invokesa DOSsystemcall. . . . « . « . « .

intdosx: Invokesa DOSsystemcall. . . . + « + 4 . .
messages. dosexterr: GetsDOSerror « .« « . .

linker. dosid: XENTX to MS~DOScross . -

DOS files. dosls, dosrin, dosrmdir: Access . .

files. dosls, dosrm,dosrmdir: AccessDOS . . .

dosls,dosrm, dosrindir: AccessDOSfiles, . . . -

/atof: Converts astringtoa double-precisionnumber. . . . - .
disk characteristics. dparam: Displays/changeshard . .
hd: Internalhard disk drive. « . . . . . m e e e

utility. sysadmsh: Menu driven system administration - . . .
sxt:Pseudo-device driver. . . . . o ¢ o o0 f s 4
term: Terminal drivingtables fornroff.

dtype: Determinesdisk type. - . . .

du: Summarizesdiskusage. .+ » . -

format. dump:Incrementaldusaptape - . -

systembackup. dump:Perfonnsincremental file . .
backup: Incremental dump tape{ormat.
dump: Incremental dumptapeformat. . . .. . . . .
Blesonabackuparchive. dumpdir:Printsthenamesof , . . -
filedescriptor. dup,dupZ: Duplicatesanopen . - -
descriptor. dup, dup2:Duplicatesanopenfile , « . .
descriptor. dup, dup2: Duplicatesanopenfile + « « s » »
dviimp: Convert DVIfilestoimPRESSformat. . . .

iprint: Convertstextfilesto DVIformat. . . . . . ..

P T S )

imPRESS formnat. dviimp: ConveuDVIﬁlesto Ve e
echo: Echoesarguments, - . - - .

getche: Getsand echoesacharacter, . . . « . « . «
echo: Echoesarguments. . . « « « « » «
outputconversions. ecvt, fcvt,gcvt:Performs . . . . .
ed: Invokes the texteditor, - - . . .

program, end, etext, edata:Lastlocationsin - - - - » «
sact: Printscurent SCCS file editingactivity, - - - . . s
ed: Invokes thetext editor. « - « + + » « &« &+« . .
ex:Invokesatext editor. « « ¢ ¢« v 0w b e v ow s
ld:Invokesthelink a&ditor. - « - « + + - « <« < . .

cmos(IAW})
cat(C)

hd(C)

od(C)
prof(CP)
hdr(CP)
dparam(C)
mail(C)
hypot(S)
drand48(S)
divvy(C)
style(CT)
mm(CT)
mmt(CT)
whodo(C)
intro(DOS)
dosextes{DOS)
dos(C)
bdos(DOS)
intdos(DOS)
intdosx(DOS)
dosexter{ DOS)
dosld(CP)
dos(C)
dos(C)
dos(C)
strtod(S)
dparam(C)
hd(HW)
sysadmsh(C)
sxt(M}
term(F)
dtype(C)
du(C)
dump(F)
dump(C)
backup(F}
dump(F)
dumpdir(C)
dup(S)
dup(S)
dup(S)
dviimp(CT)
iprint(C)
dviimp(CT)
echo(C)
getche(DOS)
echo(C)
ecvt(S)
ed(C)
end(S)
sact(CP)
ed(C)

ex(C)

1d(CP)



Permuted Index

1d: Invokes theligk

Format of assemblerand link
thestream

a screen-oriented display
effectiveuser, real group, and
/getgid,getegid: Getsrealuser,
color.monochrome,

for a pattern. grep,

input. soelim:

lineprinters.

accounting. acct:

forzuatand homan-readable/ deco,
makekey: Generates an
locationsin program.

/getgraid, getgmam, setgreat,
cof: Determines

/getpwuid, getpwpam, setpwent,
utmp kleentry.

defopen, defread: Readsdefault
xlist, fxlist: Getsname list

editor. . ... ...
editoroutput. a.out:
editor. sed:Invokes . . . . . .
editor. /view, vedit:Invokes , ,
effectivegroup IDs. /realuser, .
effeciveuser,realgroup,and/ .
ega,. /tty[01-n], .
egrep, fgrep: Searchesafile . .
Eliminates .so’sfromnroff
enable: Tumsonterminalsand .
Enablesordisablesprocess
enco: Convert between imPRESS
encryption key.
end, etext, edata:Last , ., ., .
endgrent: Getgroup fileentry.
end-of-file. .

LN

endutent,utmpname: Accesses
entries.
entrjesfromfiles. . . . . ., .

e e o o« s

olist:Gets

wtmp:Formats ofutmpand wtmp
endgrent: Getgroupfile
endpwent; {yets password file
utmpname: Accesses ubmnp file
putpwent: Writesa password file
unlink: Removes directory
command execution.

entiesfromnamelist. . ., . .
eniies. utmp,
entry. /getgrmam, sefgrent, ., .

« o o

eritry. endutent,
entry. . . . . .
entry, . . .
env:Setsenvironmentfor . ., .
environ: The user environment.

profile: Setsupan environment atlogintime. . . .
enviren: Theuser environment.

e o = o & 1 &

..... * o - -

e e o o o o 4 &

entry. /getpwnam, setpwent, . .

execution. env: Sets environmentforcommand . ., .

getenv: Gets valuefor environmentname. . . , . . ,
putenv: Changes oraddsvalueto environment.
TZ:Time»one enviconmentvariable. . .
eof:Determinesend-of-file. , .
Removesnroff/troff, tbl, and eqnconstructs, deroff: . . . ,
characterdefinitionsfor eqn. eqnchar: Containsspecial .
Formatsmathematical textfor/ eqn, neqn, cbeckeg, eqncbeck:
charaeterdefinitionsforeqn. eqnchar:Containsspecial . . .
textfor/ eqn,neqn, checkeq, eqncheck: Formais mathematical
complementaryerrorfunicéion. erf, erfc: Errorfunctionand . .
complementaryerr#r/ erf, erfc:Errorfunctionand . . . .
perror, sys._errlist, sys_sietr, ermo: Sends system error/
errorfunction. erf, erfc:
Error function and complementary

e o o 2 o

error function. erf,erfc: . . . .

device.

source. mkstr: Createsan
dosexterr: Gets DOS
sys_nery, erino: Sends system
services,libraryroutines and

error: Kernel error output
errormessagefilefromC ., . .
€rror messages.
errormessages. /sys_ermlist, . .
errornumbers. /system

e e o o o ¥ =

* e ¥ ®

error:Kemel egoroutputdevice, . . . . . .

matherr: Error-handlingfunctioa.
bashcheck: Finds spelling errors. /hashmake, spellin, . -
terminallineconnection. dial: Establishesanout-going . . .

I-14

Error function and complementary

kM)
a.out(F)
sed(C)
vi(C)
getuid(S)
getuid(S)
screen(HW)
grep(C)
soelim(CT)
enable(C)

. acct(S)

endpwent: Getspasswordfile/ .

»
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.
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.

deco(CT)
makekey(M)
end(S)
getgrent(S)
eof(Df)S)
getpweni(S)
getut(S)
defopen(S)
wlist(S)
nlist(S)
uknp(M)
getgrent(S)
getpwent(S)
getut(S)
putpwent(S)
unlink(S)
env(C)
environ(M)
profile(M)
environ(M)
env(C)
getenv(S)
putenv(S)

oM}
eof(DOS)
deroff(CT}
eqnchar(CT)
eqn(CT}
eqncbar(CT)
eqn(CT)
erf(S)

erf(S)
perror(S)
erf(S)

erf(S)
etror(M)
mkstr(CP)
dosexter(DQS)
perror(S)
Intro(S)
error(M)
matherr(S)
spell(CT)
dlal(S)



setmnt:

semnt: Establishes
program. end,

hypot, cabs: Determines
expression. expr:

execlp, execvp: Executes a/
Executesa file. execl,execv,
execl, execv, execle, execve,

executable.

Gxhdr:Changes

hdr: Displays selectedpartsof
execseg:makesa data region
execle, execve, execlp, execvp:
system:

int86:

mtaox:

XENK. uux:

time. at,batch:

times. cron:

XENXK system. remote:

xargs: Constructs and

regex, regemp: Compiles and
Setsenvironmentforcommand
nap: Suspends

sleep: Suspends

sleep: Suspends

monitor: Prepares

: profil: Createsan
execvp: Fxecutesa file. execl,
afile. execl,execv, execle,
execv, execle, execve, execlp,
link : Link sanewfilenameto an
anewfile orrewritesan
process.

Emt,

process,

false: Returnswithanonzero
true:Retumswitha zero
Performs exponential,/

peat, unpack: Compresses and
usage.

number into amantissa and an
{log, pow, sqrt, logl®: Performs
expression.

routines. regexp: Regular

expr: Evaluates argguments as an
regcmp: Compilesregular
Cempiles and executesregular
programs. xstr:

absolutevalue, floor,/ floor,
ofinter-processcomnunicakion
factor:

Esteblishes /etc/mnt{ab table.

Permuted Index

. setmnt(C)

/etc/mnttabtable. . . . . . . . . setmnt(C)
etext, edata:Lastlocationsin . . . end(S)
Euclideandistance. . . . + » . . . hypot(S)
Evaluatesargumentsasan . . . « . expr(C)
ex:Invokesatexteditor. . . . . . . ex(C)
execl, execv, execle, execve, . . . . exec(S)
execle, execve, execlp, execvp: . . . exec(S)
execlp, execvp: Executesafile. . . . exec(S)
execseg: makesadataregion . . . . execseg(S)
executablebinaryfileheaders. . . . fixhdr(C)
executablebinaryfiles. . . . . . . hdr(CP)
executable, . . .. . .. « .. - execseg(S)
Executesa file. execl, execv, - . . . exec(S)
Executesashellcommand. . . . . system(S)
Executesaninterrupt. . . . . . . . int8{DOS)
Executesaninterrupt. . . . . . . . int8x(DOS)
Executescommand onremote ., . . uux(C)
Executescommandsatalater . . . at(C)
Executescommands at specified - cron(C)
Executescommandson aremote . . remote(C)
executescommands. . . . . . . . xargs{C)
executes regular expressions. . . . . regex(S)
execution.env: . . ... . .. s env(C)
execution for a short interval. - . nap(S)
executionfor aninterval. . . . . . sleep(C)
execution foraninterval. . . . . . sleep(S)
executionprofile. . . : . . . . . momitor(S)
execution time profite. . . . . . - profil(S) .
execv, execle, execve, execlp, . . . exec(S)
execve, execlp, execvp: Executes . . exec(S)
execvp: Executesafile. execl, . . . exec(S)
existingfile. . . ... ... ... Bnk(S)
existing one. creat: Creates . . . . creat(S)
exit, _exit: Tertninatesa . . . . . . exii(S)
_exit: Terminatesaprocess. . . . . exit(S)
exit: Terminatesthe calling . . . . emt(DOS)
exitvalue. . . . 4 a ¢ 4 v . = .~ false(C)
exitvalue. . . ... . .-+ « - - true(C)
exp, lex, pow, sqrt,logl®: . . . . . exp(S)
expands files. pack, . - . - - - -~ pack(C)
explain: Correctslanguage . . . . . explain(CT)
exponent. /Splits floating-point . . frexp(S)
exponential,logarithm, power,/ - . exp(S)
expr: Evaluatesargumentsasan . . expr(C)
expressioncompileandmatch . . . regexp(S)
expression. . « « .« <« . . . . expr(C)
expressions. . + <« .. » . - - . - regemp(CP)
expressions. regex,regecmp: - .+ - . regex(S)
ExtractsstringsfkomC . . . . . . xstr(CP)
fabs, ceil, Smod: Performs . . . . . floor(S)
facilities, /Reportsthestatus . - . . ipcs(C)
Factoranumber. . . . . . . . . - factor(C)
factor: Factoranumber. . . » . « . factor(C)
faliases: Micnet aliasingfiles. . - . . aliases(¥}
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Permuted Index

exitvalue. false: Returnswith anonzero

abort: GeneratesanYOT fault. . . . . .. ...
streams. fclose,fcloseall: Closes .
flushesa stream. fclose, fflush: Closesor .
fclose, fcloseall: Closes streams.
fcutl: Controls open files.
conversions. ecvt, fcvt, gevt: Parforms output

.

v

L}

fdisk: Maintain disk partitions.

fopen, frecpen, fdopen: Opensa stream.
/to machine related misceXanesus features and files, . . . .
Introduction to miscellaneous featwres and files. inwo: .
Determines stream/ ferror, feof, clearerr, ileno; . .
Determines stream status. ferror,feof,clearetr, fileno:
nextkey: Performs/ dbminit, fetch, store, delete, firstkey,
stream. fclose, fflush: Closes orflusbes a
character froma sweam. fgetc, fgetchar: Getsa . .

word froma/ getc,getchar, fgetc,getw: Getscharacter or

-

.

astream, fgetc, fgetchar: Getsacharacter frem

stream. gets, fgets:Getsastringfroma

pattern. grep, egrep, ferep: Searchesafilefora
Comparesfilestoolargefor diff. bdiff: . . . . . . .,
cut: Cutsoutselected fieldsofeachlineofaffile.
of filesystemsprocessedby fsck. checklist:List . . .

. false(C)

abori(S)

. fclose(DOS)

fclose(S)
fclose(DOS)

. fentl(S)

.
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ungelty: Suspends/restarisa Qeffyprocess. .+ . « « o - . - . .

Wmes. utime: Sets fileaccess andmadification
Determinesaccessibilityofa file. access: . . . . . .
Formatof per-processaccountng file. acct: . . . .. ..
cpio: Copies filearchivesinandout. .

forandprocessesapatternina file. awk:Searches . . . . . . . .

troffwidthfilesandcatab file. charmap:Genemte .
cbmod:Changesmodeofa file. . . . . e e s
Changesthe osvnerandgroupofs file.chown: .. . . . .
chsize: Changesthe sizeofa file. . . . .. . . . . .

uupick:Public XENIX-to-XENIX filecopy. wute, . . . . . . . . . .

core: Format of core image file. . . . . . . v
umask: Setsandgets file creatienmask. . . .
ctags: Createsatags file. . + . . . . . &« v
fields of each fineofa file. cut: Cutsout selected

dd:Convertsandcopiesa file. . « « ¢ ¢ o = = = =+ - . . .

adelta (change) toan SCCS file, delsa:Makes . . . .

close: Closesa filedescripter. . . . . .

dup, dup2: Duplicates an open fledescriptor. . . . . .
file: Determines file type.

sact: Prints current SCCS fileeditingactivity. . . . - - - . .

setgrent, endgrent: Getgroup fileentry. /getgruid, getgrnam,
endpwent: Gets password fileentry. /getpwnam, sctpwent,

utmpname: Accessesusnp fileentry. endutent, . . . . .

putpwent:Writesapassword fileentiy. .. . . .. .
execlp, execvp: Executesa file. /execv,execle,execve,
filelength: Getsthelengthofa file. . . . .. . .. . .
grep, egrep, ferep: Searchesa fileforapattern. . . . .
open: Opens fileforreadingorwriting.
writing. sopeo: Opensa fileforsharedreadicgand

ar: Archive fileformat. . . . . . - - - ..

intro: Introductionto fileformats. . . « . . .
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mkstr:Createsan error message file from C source.
group: Formatofthegroup file. . . . . . .

grpcheck: Checksgroup file. . . . . . . . . .. P e,

Changesexecutable binary fileheaders. fixbdr: . , . . . . . .

Alternativelogin terminals file. inittab:

split: Splitsa fileinto pieces.

anewfilenameto an existing file. link: Links ., , .

In: Makesalinktoa file. . . . .. . .. ... .,...

mem, kmem: Memory image file. . . . . .

TheMicnetdefaultcommands file. micnet: . .

oraspecialorordinary file. mknod: Makesa directory, . .

Changesthefornatofatext file. newform:

nl: Addslinenumberstoa file.

null:Thenull file.

/Findstheslotintheutmp file ofthecurrent user.

the accesspermissionsofa file ordirectory. /Cbanges . . . ., .

rename: renames a file or directory.

one. creat: Createsanew file orrewrites an existing

passwd: Thepassword file. . .

/ftell, rewind: Repositionsa file pointerin a stream.

Iseek:Movesread/write file pointer.

Getsthe current positionof the file pointer. tell: . . . . . . . . .

prs:PrintsanSCCS file. . . . » & . . . . .

pwcheck: Checks password file. . . . . . R

read:Readsfroma file. . . . . . . S e e e e s

locking: Locksorunlocksa fileregion forreadingor/
Removesa delta froman SCCS file. rmdel:

Comparestwo versionsof an SCCS file. sccsdiff:

sccsfile: Formatofan SCCS file.

Printsthe size of an object file. size:

stat, fstat: Gets file status.

printable stringsin an object file. strings: Findsthe

mount: Mountsa file structure.

umount: Dismounts a file structure.

checksum and counts blocksin a file. sum: Calculates
backup: Performsincremental file systembackup.
dump: Performs incremental file system backup.

files. sysadmin: Performs file system backups and restores . .

volume. file system: Format of asystem . . .

mkfs: Constructsa file system.

commands. fstab: File systemmountandcheck . . . .

mount: Mountsa file system.

quot: Summarizes filesystemownership. . . . . . . .

restore, restor: Invokesincremental file system restorer.

ustat: Gets filesystem statistics.

mnttab:Formatof mounted file systemtable.

umount: Unmountsa file system.

TheMicnetsystem identification file. systemid:

haltsys, reboot: Closes out the file systemsand shutsdown the/ . .

fsck: Checks and repairs file systems.

fsck. checklist: List of filesystems processed by

Delivers the lastpartofa file. tail:

Format of compiled terminfo file. terminfo:

tmpfile: Createsatemporary file.

Createsanameforatemporary file. tmpnam, tempnam: . « . . .
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mkstr(CP)
group(M)
grpcbeck(C)
fxhdr(C)
inittab(F)
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micnet(M)
mknod(S)
newform(C)
nl(C)
null(M)
ttyslot(S)
chmod(C)
rename(DOS)
creat(S)
passwd(M)
fseek(S)
Iseek(S)
tell(DOS)
prs(CP)
pwcheck(C)
read(S)
locking(S)
rmdel(CP)
scesdiff(CP)
sccsfile(F)
size(CP)
stat(S)
strings(CP)
mount(C)
umount(C)
sum(C)
backup(C)
dump(C)
sysadmin(C)
filesystem(F)
mkfs(C)
fstab(F)
mount(S)
guot(C)
restore(C)
ustat(S)
mnttab(F)
umount(S)
systemid(M)
haltsys(C)
fsck(C)
checklist(F)
tail(C)
tenninfo(F)
tmpfile(S)
tmpnam(S)
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ssort: Sortsa filetopologically. . . . . . . . . . tsoit(CP)
andmodification timesofa file. touch: Updasesaccess . . . . touch(C)
frtw:Walksa filletree. . . v 2 v v v 0 2 2 4 .« FtW(S)
ttys: Loginterminals file. . . . . . .« v 4 . o 4 . . . ttys(M)
file:Determines filetype. . . . ... ... ... file(C)
Undoesa previousgetofan SCCS file. upget: . . . . . + « + . . + upget(CP)
Reports repeated linesina file. wupiq: . . . v . . . . . . . . wdig(C)
val: Validatesan SCCS file. . . . . . . .. ... .. « + val(CP)
write:Writestoa file. . . . .. ... ... ., . wite(S)
umask: Sets file-creationmodemask. . . . . . wmask(C)
file. filelength: Getsthelengthofa . . . fileleng(DOS)
ctermid: Generatesa filenameforaterminal. . . . . . . ctermid(S)
mktemp: Makesaunique filename. .. .. .. .. ... . mktemp(S)
link:Linksanew filenametoanexistingfile. . . . . . link{S)
status. ferror, feof, clearerr, fileno: Determinesstream . . . . . ferror(S)
csplit: Spliss filesacecordingtocontext, . . . . . csplit(C)
andprints process accounting Mles. acctcom: Searchesfor . . . . acctcom(C)
rcp: Copies filesacrossXENIXsystems, . . . . rep(C)
Createsandadministers SCCS files. admin: . . . . . . . . ... admin(CP)
faliases: Micnetaliasing files. .. ... .., .. ... . . aliases(M)
charmap:Generatetroff width filesandcatahfile. . . .. ... . charmap(CT)
mv:Movesorrenames filesand dicectories. . . . . . . . mv(C)
bfs:Scansbig files. . . ... ... .. ... bfs(C)
cat: Concatenatesand displays fles. . . . ... ()]
cmp: Comparestwo files. . . . .. .. ... ..., ¢p(C)
linescommontotwo sorted files. comm: Selectsorrejects . . . comm(C)
copy: Copies groupsof files. . « + « « 4+« + + a « + » » copy(C)
cp:Copies files. . . .. ... ... .. .« cp(C)
diff3: Comparesthree files. . . . . . .. e oeos e v difB3(C)
dif: Comparestwotext files. + . + + ¢« ¢ s ¢« + « « . . . diff(C)
Marks differencesbetween fles. diffmk: . . . « . . . . .. . diffmk(CT)
dosrm, dosrindir: AccessDOS files. dosls, . . » « : - « +» « , . dos(C)
fcntl: Controlsopen files. . . .« 2 v « 4 v v = » « o+ fentl(S)
find: Finds files. . . ... .. e e find(C)
partsof executable binary files. hdr: Displays selected . . . . hdr(CP)
hd: Displays filesin hexadecimalformat. . . . . hd(C)
od: Displays filesinocsaiformat. . . . . . . . . od(C)
miscellaneous featuresand files. /tomachinerelated . , . . . Intro{fTW)
tomiscellaneousfeaturesand files. intro:Inwoduction . . . . . Inwo(M)
semaphores and record lockingon files. lockf: Provide . . . . . . . . lockf(S)
Foumatofttydevicemapping files. mapchan: . . . . » +» . . . mapchan{F)
mknod: Buildsspecial files. . ......... ... . mknod(C)
dumpdir;: Prints the names of filesonabackup archive. . . . . . dumpdir(C)
imprint:Printstext filesonanIMAGEN printer. . . . . imprint(C)
imprint: print text filesonanIMAGENprinter. . . . . impiint(CY)
pr: Prink flesonthestandardoutput. . - . . pr(C)
queeue. ipr, oldipr: Put files onto the DMMAGENprinter . . . ipr(C)
mm, rmdir: Removes files ordirectories. . . . . . . « = tm(C)
unpack: Compresses and expands files. pack,pcat, . . . . . . » « . pack(C)
paste: Mergeslinesof files. .. .. ..... « + « + « paste(CT)
accessand modiication datesof fles. settime; Changesthe . . . . . settime(C)
sdiff: Compares filesside-by-side. < < + » + « » . Sdiff(C)
sort: Sortsandmerges files. . . ... .. .. - s+« sori(C)

filesystem backups and restores files, sysadmnin: Performs - + - - -

tar: Archives files. . . ... ... ... .
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iprint: Convertsiext filesto DVIformat.

catimp: ConvertC/A/T filestoimPRESSformat. . . . .
dviimp: ConvertDVI filesto imPRESS format. . . . .
forprinting. lpr: Sends Klesto thelineprintergqueve . . .

bdiff: Compares files too largefordify.

top.next: The Micmettopology files. top,
control files. uainstall: Administers UUCP

wbat: Identifies files.
Getsnamelistentriesfrom files. xlist, fxlist:
/Default information formounting filesystems.
col: Filtersreverselinefeeds. , . . . . .

documents formatted with the #/mmacros. mm: Prints
find: Findsfles.

hyphen: Findshyphenated words.

finger: Findsinformationaboutusers. . . .

look: Findslinesin asortedlist.

logname: Findslogin nameofuser.

objectlibrary. lorder: Findsordering relationforan . . .
hashmake, spellin, bashcheck: Pmdsspellingerrors. spell, . . . .
ttyname, isatty: Findsthenameofaterminal. . . . .

anobjact file. strings: Findsthe printable stringsin . . . .

of the cuirent user. ttyslot: Findstheslotintheutmpfile . . . .
users. finger: Findsinformationabout . .

dbminit, fetch, store, delete, firstkey, nextkey: Performs/ . . . .
/Printsformattedoutputof a varargsargumentlist.
bad wack table. badtrk: Scans fixed disk forflawsand creates . . .
binary file headers. fixhdr: Changesexecutable . . . .
badtrk: Scans fixed disk for flawsand createsbad track/ . . . .
frexp,ldexp, modf: Splits floasing-pointnunberintoa/ . . .
/fmod:Performs absolutevalue, floor,ceilingandremainder/ . . . .
Performs ahsolute value, floor,/ floor, fabs, ceil,fmod: . . . . . .
diskecmp: Copiesor compares floppydisks. diskcp,
forinat: format foppydisks. . . .. . . . . . ..

cflow: GeneratesC flowgraph.

buffers. Aushall: Flushes alloutput , . , . .

fclose, fllush: Closesor fushesa stream.
flushall: Flushesalloutputbuffers. . . . . .

CPU. shutdn: Flushesblock IfOandhaltsthe . , .

floor,/ floor, fabs, ceil, &nod:Performs absolutevalue, . .
stream. fopen,freopen,fdopen: Opensa . .
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iprint(C)
catimp(CT)
dviimp{(CT)
1pr(C)
bdiff{C)
top(M)
uuinstall(C)
what(C)
xlist(S)
Gilesys(I)
eol(CT)
mm(CT)
find(C)
hyphen(CT)
finger(C)
}ook(CT)
logname(S)
lorder(CP}
spell(CT)
ttyname(S)
strings(CP)
ttyslot(S)
finger(C)
dbm(S)
vprintf(S)
badtrk(M)
fixhdr(C)
badtrk(M)
frexp(S)
floor(S)
floor(S)
diskcp(C)
format(C)
cflow(CP)
flushall(DOS)
fclose(S)
flushall(DOS)
shutdn(8)
floor(S)
fopen(S)

fork: Createsanew process. . . . . fork(S)
enco: Convert between inPRESS format and human-readable/ deco: . deco(CT)
ar: Archivefile format. . . .. ... .. ... . axF)
backup:Incrementaldomptape format. . . . . ¢« 4 0 40 . 0 . - backup(F)
ConvertC/A/T filesto inPRESS format, catimp: . . « « « « - . . catimp(CT)
formatandhuman-readahle format. /ConvertbetweenimPRESS deco(CT)
dump:Incrementaldumptape fermat. . . . . . .. .. « + +« « dump(F)
ConvertDVIfilesto inPRESS format. dviimp: . . . . . . .. . dviimp(CT)
i format: formatfloppydisks. . . . . . - - format(C)
! 86rel: Inte! 8086 Relocatable Format for Object Modules. . . . . 86rel(F)
e format: format floppy disks. . . . . fonnat(C)
Displaysfilesin hexadecimal format. hd: . . ... .. . . . . hd(C)
Converts textfilesto DVI format. iprint: . . . . . . . . . . iprint(C)
od: Displays filesinoctal format. . .. . .. . .. + « « « 0od(C)
dir: Formatofadirectory. . . - . . . . dir(F)
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file system: Format of asystemvolume. . ,
newform: Changes the formatofatextfife. . . . . . .
wmode: Format ofaninode. . . . . . .,

sccsfile: Format ofanSCCSfile. . . . ,

sditoroutput. a.out:

file. terminfo:

core:
cpio:

table. mnttaby:

file. acet:
group;

files. mapchan:
tar: archive format.

cscanf: Converts and

fscanf, sscanf: Convertsand formatsinput. scanf,
intro: Introduction tofile formats.

eqn, neqn, checkeq, eqncheck:
néqn:

entries. utmp, wiinp:

cprintf: Formatsoutput.
printf, fpsintf, sprintf:
troff. tbl:

Format ofassemblerandlink
Format of compiledtesminfo .
Format of ¢oreimagefile, . . .
Format of cpio archive.
Formatof mounted file system .
Format cfper-process accsunting
Formatofthegroupfile, . . . .
Format of ttydevicemapping

formatsconsole mput.

Formats mathematical textfor?
Formatsrgatheinatics. . . .

Formatsofutmp andwtmp . .
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Formatsoutput. . .. .. ..
Formats tablesforproffor . . .

viprintf, vsprint{; Prints formatted output of a/ vprintf, .
macros. mm:Printsdocuments formattedwiththemm . . ., .

nroff: Atext formatter,
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filesystom(l’)
newform(C)
node(F)
sccshle(F)
a.ou(F)
terminfo(F)
core{i)
cpio(F)
mnttab(F)
acct(F)
group(M)
mapchan(F)
tar{F}
cscanf(DOS)
suand(S)
Intro(F)
9qn(CT)

- neqn(CT)

utmp(M)

. cprintf(DOS)

priati(S)
tbl(CT)
vprintf(S)
mm(CT)
. oroff(CT)

ratfor: Converts Rational FORTRANinto standard FORTRAN ratfor(CP)

Rational FORTR AN into standard FORTRAN. ratfor: Converts
and segmeént,

output. priaff,

segment. £p_off,

character to a stream.

word ona/ putc, putchar,

stream. fputc,

stream. puts,

binaryinput and output.

fp..off, fp_seg: Return offset . .
fprintf, sprintf: Formats . . . .
fp_seg: Returnoffsetand
fpute, fputchar: Writea . . . .
fputc,putw:Putsa charactéror .
fputchar: Writea charactertoa .
fputs: Puts astringona .+ « » .
iread, fwrite: Performs buffered

main memory. mafloc, ¥&ee,realloc, calioc: Allocates .
fopen, fréopen,fdopen: Opensastream.
floating-pointnumberinto a/ freap, ldexp, modf: Splits . . .

formatsinput. scanf,

fscanf,sscanf:Convertsand . .

systerns. fsck:Checksandrepairsitle . .

Repositions a file pointer ina/ fseek, ftell, rewind: . . . . . .
check comumands. fstab: File system mountand . .

stat, fstat: Getsfilestatus. . . . . .

filepointerin a/ fseek,

fiel,, rewind: Repositionsa . .

time, ftime: Getsfime anddate. . ., .

commusjcation package.

function. erf, erfc: Error function andcamplementmyerror
fuaction and complementary error function. exf, exfc: Error
gamma: Pexrformsloggamma function.
setkey: Assigns the function keys.

matherr: Error-handling function.

jn, 30, y1, yn: Performs Bessel fiinctions. bessel, 0, i1,
Perfosmsscreen and cussor funckions. curses:

ftok; Standard iaterprocess . .
ftw: Walks afile tree.
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nextkey: Performs database functions. /delete, firstkey, . . .
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fp_seg (DOS)
printf(S)
fp._seg(DOS)
fputc(DOS)
putc(S)
fputc(DOS)
puts(S)
fread(S)
malloc(S)
fopen(S)
frexp(S)
scanf(S)
fsck(C)
fseek(S)
fstab(F)
stat(S)

. fseek(S)
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time(S)
stdipc(S)
few(S)
eri(S)

. e(S)

gamma(S)

. setkey(C)
. matherr(S)

bessel(S)
carses(S)
dbm(S)
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function.

conversions. ecvt, fcvt,
adb: Invokesa

report. imacct:

catab file. charnap:

functions. /exponential,
functions. /absolute value,
functions. intro: Introduction
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gamma:Perforinsloggamma .
gevt: Performsoutput . . . .

general-purposedebugger.

Generate an IMAGEN accounting
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. exp(S)
. floor(S)

. . intro(DOS)

cosh, tanh: Performshyperbolic functions. sinh, . . . .. . ... sinh(S)
tgoto, tputs: Performsterminal functions. /tgetflag, tgetstr, . . termcap(S)
atan2: Performs trigonometric functions. /asin, acos, atan, -+ - trig(S)
inputand output. fread, fwrite: Performsbuffered binary . . fread(S)
from files. xlist, fxlist: Gets name list entries - - xlist(S)
gamma:Performslog gammafunction. . . . . . . . + . gamma(S)

. . gamma(S)

Generatetroffwidth filesand . .

. ecvi(S)

. adb(CP)

. imacct(C)

. charmap(CT)

terminal. ctermid: Generatesafilenamefora . . . . . ctermid(S)
ptx: Generatesapermutedindex. . . . . ptx(CT)
random: Generatesarandomnumber. . . . random(C)
rand, srand: Generatesarandom number. . . . rand(S)
makekey: Generatesanencryptionkey. . . . makekey(M)
abort: GeneratesanIOTfault. . . . . . . abort(S)
cflow: GeneratesCflowgraph. . . . . . . cflow(CP)

cross-reference. cxref:
numbers. ncheck:
analysis. lex:

srand48, seed48, lcong48:

environmentname.

real user, effective/ getuid,
effective/ getuid, geteuid,
setgrent, endgrent: Getgroup/
endgrent: Get group/ getgrent,
Getgroup/ getgrent, getgrgid,

argument vector.

Generates C program
Generatesnames from inode

Generates programsforlexical

Generatesuniformlydistributed.

getenv: Getsvaluefor . . .

.

geteuid, getgjd, getegid: Gets .

getgid, getegid: Getsreal user,
getgrent, getgrgid, getgrmam,
getgrgid, getgmam, setgrent,
getgrmam, setgrent, endgrent:
getlogin: Getsloginname. .
getopt: Getsoption letter from

getopt: Parses command options.

getpass: Readsa password.

. cxref(CP)
. ncheck(C)

. « lex(CP)

. drand4g(S)

Micnet aliashashtable generator. aliashash: . . . . . . . aliashash(M)
characterorwordfroma/ getc, getchar, fgetc,getw:Gets . . . getc(S)
getch: Getsacharacter. ., . ., . .. getch(DOS)
character orword from a/ getc, getchar, fgetc,getw:Gets . . . . . getc(S)
character. getche:Getsandechoesa . . . . . getche(DOS)
current working directory. getcwd: Getthe pathnameof . . . . getcwd(S)
getuid, geteuid, getgid, getegid:Getsrealuser,/ . . . . . . getuid(S)

. getenv(S)
- getuid(S)

: . getuid(S)

. getgrent(S)
. getgrent(S)
. getgrent(S)
- getlogin(S)

. . getopt(S)

processgroup, and/ getpid, getpgrp, getppid: Getsprocess, . .

process, processgroup, and/
group,and/ getpid, getpgrp,

getpid, getpgrp, getppid: Gets
getppid: Gets process, process

-

- getopt(C)
- getpass(S)
. getpid(S)
. getpid(S)
. getpid(S) -

o~

user ID. getpw: Getspasswordforagiven . . getpw(S)
setpwent, endpwent: Gets/ getpwent, getpwuid, getpwnam, . . getpwent(S)
Gets/ getpwent, getpwuid, getpwnam, setpwent, endpwent: . . getpwent(S)
endpwent: Gets/ getpwent, getpwuid,getpwnam, setpwent, . . getpwent(S)
fgetc, fgetchar: Getsacharacterfromastream. . . . fgetc(DOS)

getch: Getsacharacter. . . . .. . ... getch(DOS)
shmget: Getsashared memorysegment. . . shmget(S)
cgets: Getsastring. . « « « « « o « + ~ » cgets(DOS)
gets,fgets: Getsastringfromastream. . . . . gets(S)

input. gets: Getsastringfromthestandard . . . gets(CP)
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getche:

ulimit:

getc, getchar, fgetc, getw:
dosexterr:

nlist:

a stream.

umask: Sets and

stat, fstat:

ustat:

standard input.

getlogin:

logname:

msgget:

files. xlist, fxlist:

system. uname:

vector. getopt:

/getpwnam, setpwent, endpwent:
ID. getpw:

times. times:

getpid, getpgrp, getppid:

real/ /geteuid, getgid, getegid:
semget:

file pointer. tell:

filelength:

cuserid:

tty:

time, ftime:

getenv:

and terminal settingsused by
modes, speed, and line/

settings used bygetty.

getegid: Gets real user,/

froma/ getc, getchar, fgetc,

. ofdirectories. Is:
date and time/ ctime, localtime,
longjmp: Performsa nonlocal
and checks access to a resource
cflow: GeneratesCllow

file for a pattern.

/realuser, effective user, real
/getppid: Gets process, process
newgrp: Logsuserinto anew
copy: Copies

updates, and regenerates

signals. ssignal,
shutdn: FlushesblockI/O and
file systems and shuts down the/

serialsequence packet protocol handler. ips: Imagen

ips, isbs, ipbs: IMAGEN protocol
nohup: Runsa command immuneto
cmchk:Reports

dparam: Displays/changes harddisk characteristics.
hd: Internal harddiskdrive.

Getsand echoesa character. . . . . getche(DOS)
Getsand setsuserlimits. . . . . . . ulimit(S)
Gets characterorwordfroma/ . . . getc(S)
GetsDOSerrormessages. « » + « « dosexter(DOS)
Getsentries from namelist. . . . . nlist(S)
gets, fgets: Getsa stringfrom . . . . gets(S)
getsfile creationmask. . . . . . . urnask(S)
Getsfilestatus. « . « « « . . . . . stat(S)

Gets file system statistics. . . . . . ustat(S)
gets: Getsastringfromthe . . . . . gets(CP)
Getsloginname. . . . . . . . . . getlogin(S)
Getsloginname. . . . . . - . . . logname(C)
Getsmessagequeue. . . . = . . . msgget(S)
Getsnamelistentriesfrom . . . . . xlist(S)
GetsnameofcurrentXENIX . . . uname(S)
Getsoptionletterfromargument . . getopt(S)
Gets password fileentry.- . . . . . . getpwent(S)
Getspassword foragivenuser . . . getpw(S)
Gets process and child process . . . times(S)
Gets process, processgroup, and/ . getpid(S)
Getsreal user, effectiveuser, . . . . getuid(S)
Getssetof semaphores. . . . . . . semget(S)
Gets thecurrent positionofthe . . . tell(DOS)
Getsthelengthofafile. . . . ... fileleng(DOS)
Gets thelogin nameoftheuser. . . . cuserid(S)
Gets the terminal’sname. . . . . . tty(C)
Getstimeanddate. . . . . . . . . time(S)
Getsvalueforenvironmentname. . getenv(S)
getty. gettydefs:Speed . . . . . . gettydefs(F)
getty: Setsterminaltype, . . . . . getty(M)
gettydefs: Speed and terminal . . . gettydefs(F)
getuid, geteuid, getgid, - - . . . . getuid(S)
getw: Getscharacterorword . . . . getc(S)
Givesinformation aboutcontents = . 1s(C)
gmtime, asctime, tzset: Converts . . ctime(S)
“goto”. setimp, .« « 4 - . . . . . setjmp(S)
governed by a semaphore. /Awaits . waitsem(S)
graph. . ... ... ... cllow(CP)
grep, egrep, fgrep: Searchesa . . . grep(C)

group, and effectivegroupIDs. . .
group, and parent processIDs. . .
group.
groups of files.
groups of programs. /Maintains, . .
grpcheck: Checksgroupfile. . . . .
gsignal: Implementssoftware - . -
haltstheCPU. . . . . « . ¢ + 4 »
haltsys, reboot: Closesoutthe . . .

handlers.
hangups and quits.
hard disk block size.

hcreate, hdestroy: Manages hashsearch tables. hsearch, . . . -

. getuid(S)
. getpid(S)

newgrp(C)
copy(C)
make(CP)
grpcheck(C)
ssignal(S)
shutdn(S)
haltsys(C)
ips(C)
ips(M)
nohup(C)
cmchk(C)
dparam(C)
hd(HW)
hsearch(S)
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aljashash: Micnet alias hash table generator. . . . . . . . aliashash(M)

spell, hashmake, spellin, hashcheck: Findsspelling/ . . . . . spell(CT)
Finds spelling errors. spell, hashmake, spellin, hashcheck: . . . spell(CT)

search tables. hseerch, hcreate, hdestroy:Manages hash . . hsearch(S)

hexadecimal format. hd: Wisplaysfilesin . . . . . . . . hd(C)

hd: Internal harddisk drive. . . . . hd(HW)

tables. hsearch, hcreate, hdestroy: Manageshashsearch ., . . hsearch(S)
executahle binary files. hdr:Displaysselectedpartsof . . . hdr{CF)
Changes executable binary file headers. fixhdr: . . . . . . . . . fixhdr(C)
program. asssrt: Helpsverifyvalidityof . . . . . . asseri(S)

hd:Displays filesin hexadecimalforinat. . . . . . . . hd(C)
Machine: Description of hostmachine, . . . ... . ... machine(JIw)
Manages hashsearchtables. hsearch,hcreate, hdestroy: - . . . hsearch(S)
betweenimPRESS formnatand human-readable format. /Convert . deco(CT)
sinh, cosh, tanh: Perforins hyperbolicfunctions. . . . . . . . sinh(S)

hyphen: Finds hyphenatedwords. . hyphen{CT)
hyphsa: Tinds hyphenatedwords. . . . . . . , . hyphen(CT)

Euclidean distance. hypot, cabs: Determines . . . . . hypot(S)
chgrp:Changesgroup ID. . . « & = v . . . . + + ~ = - chgrp(C)
chown:Changesowner ID. . .« v « ¢ o ¢ v o v 2 v v » chown(C)

Getspasswordforagivenuser ID. getpw:  « « « » « » + » « . . getpw(S)
andnames. id: Printsuser and groupIDs . . , . id(C)

setpgip:Setsprocessgroup ID. « . . . . . . .. “ e e v setpzip(S)
mkuser: Addsalogin IDtothesystem. . . . . . . . . . mkuser(C)
systemid: TheMicsetsystem identificationfile. . . .. . . . . systermid(M)
devom: Identifiesdevicename. . . . . . . devom(C)
what: Iden¥fiesfiles, . .. . . + » » » « what(C)
id:Printsuserandgroup IDsandnames. . . . . . . . « . id(C)

group, and parentprocess IDs. /Getsprocess, process . . . . getpid(S)
realgroup, and effective greup IDs. /real user, effectiveuser, . . . getuid(S)

setgid: Setsuserandgroup IDs. setuid, . . . . .. « .+ setuid(S)
accounting report. imacct: GenerateanlMAGEN . » » imacct(C)

core; Format of core imagefile. . . . .. ... ... core(F)
mem, kmem: Memory imagefile. . . . . . . . .. o .. mem(M)

imacct: Generate an IMAGEN accountingreport, . . . imacct(C)
imprint: Printstext flesonan IMAGENprinter. . . . . . . . . imprint(C)
imprint: printtextfiles onan IMAGENprinter. . + + « . . . . imprint(CT)
/imagen.spp, imagen.remmote: IMAGEN printerinterface/ . . . . imagen(M)
iwoff: Trofftoan IMAGENprinter. . « . . - . . . itroff(CT)
ipr, oldipr: Put filesonto the IMAGENprinterqueuve. . . . . . ipr(C)
ips, isbs, ipbs: IMAGENprotocolhandlers. . . . ips{M)
protocolhandler. ips: Imagenserial sequencepacket . . . ips(C)
imagen.remote:/ imagen .sbs, imagen.pbs,imagen.spp, . . . . . imagen(M)
fitnagen.pbs, imagen.spp, imagen.remote: IMAGEannter/ . imagen(M)

imagen.spp, imagen.remote:/ 1magen sbs, i imagex. pbs, .« - - . . imagen(M)
DPMAGEN/ imagen.sbs, imagen.pbs, imagen.spp,imagen.oremote: . . . . imagen(M)

nohup: Runsacommand immunetohangupsandquits. . . . nohup(C)

ssignal, gsignal: Implements softwaresignals. . . . . ssignal(S)

deco, enco: Convertbetween imPRESS formatand/ . . . . . . deco(CT)
catimp: Convert C/A/Tfilesto imPRESS format. . . . . . . . . catimp(CT)
dviimp: ConvertDVIfilesto imPRESSformat. .« . « . . . . . dviimp(CT)
IMA GENprinter. imprint: print text files on an « - » imprint(CT)
IMAGENprinter. imprint: Prints text filesonan . . . imprint(C)

backup: Incrementaldump tape format, . - backup(F)

dump: Incrementel dumptapeformat. . . dump(F}
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backup: Performs
dump: Performs

restore, restor: Invokes
ptx: Generatesa permuted
/Defaultbackup device
printslinepsinterstatus
pstat: Reportssystem
initialization. init,
initialization.

init, inir; Process control
process. popen, pclose:
terminals file.

ciri: Clears

inode:Formatofan
ncheck: Generatesnamesfrom

fwrite: Performsbuffered binary
Performs standard buffered
Convertsand formatscensole
Getsa swingfromthe standard
sscanf: Convertsand formats
Eliminates .so’sfromuroff
Pushescharacterback into
uustat: nucp status

script.

install:

creatsem: Createsan

call.

call.

abs: Returasan

/164a: Converts betweenlong
sputl, sgetl: Accesseslong
theabsolutevalue ofalong
atol,atoi: Convertsstringto
fitol3: Convertsbotween 3-byte
itoa: Convertsnumbersto
between3-byteintegersand long
Itoa: Couvertslong

forObject Modules. 8rel:
imagen.remote: IMAGEN printer
termio;General terminal

7, tty2[a-h], ty2[ A-W:

tty: Special terminal
Ip1,1p2:Lineprinterdevice

hd:

spline:

arestricted shell (command
sh:Invokes theshellcommand
shV:Invokestheshellcommand
csh: Invokes ashell command
ipcs: Reports the status of
package. ftok: Standard

124

incremental file system backup.
incremental file system backup.
incremental file system/
index.

information. . . . .4 . . v
mformation. lpstat: . . . . .
information., . . . . . . . . R

inir: Process control
init, inir:Processcontrol
initialization.
InitiatesI/Otoorfroma

initb: Alternativelogin = . . .

node.

inode:Formatofaninode. - . . . .

fmode.

e >«

inodenumbers. . . . . . . .

inp: Returnzabyte. . .
inputand output. fread, . . . .
inputand output. stdio:
input. cscaaf: . .
input. gets: .
input. scanf, fscanf, . « . : .
input. soelim:

R S T T

inputsieam. ungetc: . . . . .

inquiryand jobcontrol. . . . .
install: Installation shell
Installation shellscript. . . . .
instance of a binary semaphore.

int86: Executes aninterrupt. . .
int86x: Executes aninterrupt.

backup(C)
dump(C)
restore(C)
ptx(CT)
archive(F)
Ipstat(C)
pstat(C)
init(M)
init(M)
mit(M)
popen(S)
inittab(F)
clri(C)
inode(¥}
inode(F)
ncheck{C)
inp(DOS)
fread(S)
stdio(S)
cscanf(D®S}
gets(CP)
scanf(S)
soelim(CT)
wngetc(S)
uustat(C)
insiall(M)
instali(M)
creatsem(S)

int86(D®S)

. int8x(DOS)

intdos:InvokesaDOS system . .
intdosx: InvokesaDOS system . .
integerabsolutevalue. . . . . ..

integerandbase64ASCIT, . . -

integerdataina/
integer. labs: Returns
integer. strtcl,
integersandlongintegers. . . -
integers.

* e s e e+ A %

« e e e e

integers. /itol3:Converts . - .

integersto characters.

D I )

.....

o« o & b 4

Intel®386 Relocatable Format . .

interface scripts. /images.spp, .

interface. . . . .
Interfaceto serial ports.
interface.
interfaces. lp, 1p0,

interpreter). rsh:Invokes
interpreter.
interpreter.

.....

e e x = 4 »

s v ¥

LN I T B Y

Internal hard disk drive, . . . .
Interpolatessmoothcurve. . .

interpreter with C-like syntax .
inter-processcommsnication/ .
interprocess communication . -

intdos(DOS)
intdosx(DOS)
abs(S)

a641(S)

. sputl(S)

*

.

+
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labs{DOS)
sirtol(S)
Btoi(S)
itoa(DOS)
13tol{S)
Itoa(DOS)
8rel(F)
imagen(M)
termio(M)
serial(HW)
tty(M)
Ip(FIW)
hd(ETW)
spline(CP)
rsh(C)
sh(C)
shv(C)
csh(C)

ipes(C)
. stdip&(S)



pipe: Creates an

int86: Executes an

int§6x: Executes an

Suspends execution for ashort
sleep:Suspendsexecutionforan
sleep: Suspends execution for an
services, library routinesand/
processing commands.
commands.

Development Systemcommands.
developmentfunctions.
formats.

related miscellaneousfeatures/
miscellaneous featuresand/
library routines and/ intro:
commands. intio:

intro;

System commands. intro:
development functons. intro:
intro:

miscellaneousfeatures/ intro;
featuresand files. intro:

ber

yace:

bdos:

intdos:

intdosx:

debugger. adb:

m4;

calendar:
(cammandinterpreter), rsh:
red:

display/ vi, view, vedit:
interpreterwith C-like/ csh:
ex:

calculator. d¢:

restore, restor:

sdb:

cc:

1d:

1d:

interpreter. sh:

interpreter. shV:

sed:

ed:

masm;

shutdn: Flushesblock

interprocesspipe.
interrupt.
interrupt.
interval. nap;
interval. .
interval. . . . . .
intro; Introducessystem . . . .
intro: Introduces text
intro: Introduces XENIX
intro; Introduces XENIX
intro: Introduction to DOS cross
intro: Introductionto file
intro: Introduction to machine .
intro: Introductionto . . . . .
Introduces system services, . »
Introduces text processing
IntroducesXENIX commaads.
Introduces XENMK Development
Inroductionto DOScross
Introduction to fileformats. . .
Introduction to machisserelated
Introduction to miscellaneous -
Invokesa calculator.
Invokes acompiler-compller. .
Invokesa DOSsystemcall, . .
Invokes aDOSsystemcall. . .
InvokesaDOS systemcall. . .
Invokes ageneral-purpose . . ,
Invok esamacro processor. . .
Invokes areminder service. . .
Invokesarestiicted sheli
Invokes arestricted version of, .
Invokes ascreen-oriented . . .
Invokesashellcommand . . .
Invokes atexteditor. .
Invokes an arbitrary precision .
Invokes incremental file system/
Invokes symbolic debugger. . .
InvokestheC compller.

L L

e e « 3

o e

Invokesthelink editor, . + +« . .

Invokesthelink editor. . . . .
Invokes the shellecommand . .
Invokes the shell sommand . .
Invokes thestream editor, . . .
Invokes thetexteditor. . . . .
Invokes tbe XENIX assembler. .
/0 andhaltsthe CPUJ. . . . .

popen, pclose: Initiates 1/O to or eom aprocess.  + - -

devices.

abort: Generatesan

ips, isbs,

semaphore setor shared memory.
inter~process communica%ion/
IMAGEN printer queue.
DVIformat.

ioctl:Controlscharacter . . .
I0T{ault, .

ipks: IMAGEN protocol handlers.

ipcrm: Removesamessage queue,

ipcs: Reportsthe statusof . . . .

ipr, oldips: Past fikksontothe . .
iprint: Convertstextfilesto . -

A 4.

e o o «

.....

..........

Permyted Index

- pipe(S)

. int86(DOS)

. int86x(DOS)

. nap(S)
. sleep(C)

- sleep(S)

. Intro(S)

. Intxo(CT)

. Intro(C)
. Intro(CP)
. intro{DOS)

. Intro(¥)

- Intro(HW)
. Intro(M)
. Intro(S)

. Intro(CT)

. Intro(C)

. Intro(CP)

. intro(DOS)

- Intro(F)
« Intro(HW)

- Intro(M)

. be(C)
. yacc(CP)

. bdos(DOS)

- intdos(DOS)
. intdosx(DOS)
- adb(CP)

- m4(CP)

- calendar{C)
- rsh(C)

. red{C)

. vi(C)

. csh(C)

- ex(C)

. de(C)

. restore(C)
. sdb(CP)
. cc(CP)

. 1d(CP)

. 1d(M)

. sb(C)

- sbV(C)

sed(C)

. &d(C)
masm(CP)
shutdn(S)
popen(S)
iocti(S)

. abort(S)

. ips(M)
. iperm(C)

- ipcs(C)
. ipr(C)
- ip1int(C)
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~ packetprotogolhandler. ips:Imagen serial sequence

handlers. ips, isbs, ipbs: IMAGEN protocol

fislower, isdigit, isxdigit, isalnum, isspace, ispunct,/ . .

isdigit, isxdigit,/ ctype, isalpha,isupper,islower, . . .

/isprint,isgraph, iscntrl, isascii, tolower,toupper,/ . . .

device. isatty: Checksforacharacter . .

terminal. ttyname, isatty: Findsthenameofa . .
handlers. ips, isbs, ipbs: IMAGEN protocol

/ispunct, isprint, isgraph, iscntrl, isascii, tolower,/ . . .

/isalpha, isupper, islower, isdigit, isxdigit, isalnum,/ . .

/isspace, ispunct, isprint, isgraph, iscntrl,isascii,/ .
ctype, isalpha, isupper, islower, isdigit, isxdigit,/

/isalnum, isspace, ispunct, isprint, isgraph, iscotrl,/ .
/isxdigit, isalnum, isspace, ispunct, isprint, isgraph,/
/isdigit, isxdigit, isalnum, isspace,ispunct, isprint,/

isxdigit,/ ctype, isalpha, isupper,islower, isdigit, .

/isapper;islower, lsdigit, isxdigit, isalnum, isspace,/ .

news:Printnews ftems. . . . ... .. L. «

integers. itoa: Convertsnumbersto . .

printer. itroff: TroftoanIMAGEN .

Besselfunctions, bessel, j0,ji,ir,y0,y1, yn: Performs .

Bessel functions. bessel, i8, ji,in,¥0,yl,yn:Performs . . .

s A

funckions. bessel, j0,i1, in, Y0,y1,yn: PerformsBessel . .

join: Joins two relations.
join: Joinstworelations.

makekey: Generatesanencryption key.
keyboard: ThePC keyboard. . . . . . . .. -
keyboard: The PCkeyboard. . .
setkey: Assigas the function keys. e s e
kbhit: Checkstheconsolefora keystroke. . . . . . . . . -
process oragroupof/ kill: Sendsasignaltoa . . . .
kill: Terminatesa process. . . .
mem, kmem:Memoryimagefile. . . .
contentsofdirectory. I:Listsinformationabout . . .
3-byteintegersand long/ 13tol,1tol3: Convertsbetween .
integerand base64/ a&4l, i5da:Convertsbetweenlong . .
ofalonginteger. labs: Returnstheabsolutevalue
cpp: The C langnage preprocessor.
lint: ChecksC languageusageandsyntax. . . «
diction: Checks langnageusage.
explain: Corrects language usage.
shl:Shell layermanager. .
columns. ic: Listsdirectorycontentsin . .

...... I L

a w & ¥

A % 8 0% = ¥ =
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distributed. srand48, seed48, Icong48: Generatesuniformly . .
Id; Invokesthelink editor. . . . .

Id: Invokes thelink editor. .

floating-point number/ frexp, ldexp, modf: Splits
filelength: Getsthe length of afile.

strlen: Returnsthe lengthofastiing. . .

.« o + m

getopt: Getsoption letter from argumentvector. «+ . .

banner: Prints large letters.
lexicalanalysis. lex:Generatesprogramsfor .« .
lex: Generates prograrus for lexicalanalysis.
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keysttoke. kbhit: Checks the consolefora . .
error: Kemelerror outputdevice. . . .

e e @ o v 2 ov o

ips(C)

. ips{M)

.

-

Ll

ctype(S)
ctype(S)
ctype(S)
isatty(DOS)
ttyname(S)
ips(M)
ctype(S)
ctype(S)
ctype(S)
ctype(S)

. ctype(S)

. bessel(S)
. besel(S)

join{C)

. join(C)
. kbhit(DOS)

error{M)
makekey(M)

. keyboard(FIW)

P a4 s oa

P T |

keyboard(HW)
setkey(C)
kbhit(DOS)

2541(S)
labs(DOS)
cpp(CP)
lin§CP)

. dicéon(CT)
. explain(CT)

P 1

LR |

s

shl(C)

Ie(C)
drand48(S)
1d(CP)
1d(M)
frexp(S)
fileleng(DOS)
strlen(DOS)
getopt(S)
bauner(C)
lex(CP)
lex(CP)
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andupdate. Isearch, lfind: Perforinslinearsearch . . . . lsearch(S)
ar: Maintains archivesand libraries. . . . .. . .. . « « . ar(CP)
Convertsarchivestorandom libraries. ranlib: . . . . . . . . . ranlib(CP)
ordering relation for an object library. lorder:Finds . . . . . . . lorder(CP)
/Introduces system services, libraryroutinesanderror/ . . . . . Intro(S)
ulimit: Gets and setsuser limits. . . . . . . .. v+« » « ulimit(S)
line:Readsone line. . . ... ... ... ... line(C)
Isearch,lfind: Performs linear searchandupdate. . . . . . Isearch(S)
col: Filtersreverse linefeeds. . . . . . . .. .. .. col(CT)
cancel: Send/cancelrequeststo lineprinter. Ip,lpr, . . . - . - . - 1p(C)
Ipr: Sendsfilestothe lineprinter queveforprinting. . . . 1pr(C)
Ipshut, Ipmove: Starts/stops the lineprinter request. lpsched, . . . . lpsched(C)
lpadmin: Configuresthe lineprinter spoolingsystem. . . . . lpadmin(C)
Ipstat: prints lineprinterstatusinformation. . . . lpstat(C)
Adds, reconfigures and maintains lineprinters. lpinit: .. . . . . . . . 1pinit(C)
files, comm: Selects orrejects linescommonto twosorted . . . . comm(C)
uniq: Reportsrepeated linesinafile. . . . . . . . . . .. uniq(C)
look:Finds linesinasortedlist. . . . . . . . . 100k(CT)
head:Printsthefirstfew linesofastream. . . . . . . . . . head(C)
paste: Merges linesoffiles. . . . . . . . . ... paste(CT)
wc: Counts lines, words and characters. . . . . wc(C)
ld: Invokesthe linkeditor. . . . . . . .. ... 1d(CP)
1d: Invokesthe link editor. . . « . « . . . o . . 1d(M)
a.out:Formatofassemblerand link editoroutput. . . . . . . .. a.out(F)
existingfile. link: Linksanewfilenametoan . . link(S)
In: Makesa linktoafile. . . . .. .. . ... In(C)
dosld: XENIXtoMS-DOScross linker. . « « ¢ & o o v o s « « o dosld(CP)
existingfile. link: Linksanew filenametoan . . . . . link(S)
andsyntax. lint: Checks Clanguageusage . - . lint(CP)
xlist, fxlist: Getsname listentriesfromfiles. . . . . . . . xlist(S)
look: Findslinesinasorted list. . « + « & & « o « & « &« « . . 1ook(CT)
nlist: Getsentriesfromname list. . . . « ¢ o ¢ o v o - - . - . nlist(S)
nm:Printsname list. . . ... ... .. + + + « » nm(CP)
byfsck. checklist: List of file systems processed . . . . checklist(F)
terminals: Listof supportedterminals. . . . . terminals(M)
varargs: variableargument list. . . . . . . . . . e « + » « v varargs(S)
ofavarargsargument list. /Printsformattedoutput - . - . vprintf(S)
cref:Makesa cross-reference listing. . ... ... ... ... cref(CP)
columns, lc: Listsdirectorycontentsin . . . . . 1c(C)
of directory. I: Listsinformationaboutcontents . . 1(C)
who: Listswhoisonthesystem. . . . . . who(C)
In:Makesalinkto afile. . . - - - - 1n(C)
tzset: Convertsdateand/ ctime, localtime, gmtime, asctime, . . . . ctime(S)
end, etext, edata: Last locationsin program. . . . . . . . end(S)
memory. lock:Locksaprocessinprimary . . lock(S)
memory. plock: Lock process, text,ordatain . . . . plock(S)
record locking on files. lockf: Provide semaphoresand . - . lockf(S)

region forreadingorwriting, locking:Locksorunlocksafile . .

. locking(S)

Provide semaphoresand record lockingon files. lockf: . . . . . . lockf(S)
memory. lock: Locks aprocessinprimary . - - - . lock(S)
forreading or/ locking: Locksorunlocksafileregion . . . locking(S)
gamma: Performs loggammafunction. . . . - . . . gamma(S)
exponential, logarithm,/ exp, log, pow, sqrt, log10: Performs . - . exp(S)
logarithm,/ exp, log, pow, sqit, logl0: Performsexponential, . . . . exp(S)
/1og10: Performs exponential, logarithm, power, squareroot/ . . . exp(S)
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mkuser: Addsa loginIDtothesystem. .
getlogin: Gets loginname.
logname: Gets loginname. ., » » - » -

cuserid: Getsthe loginnameoftheuser. . .
logname:Finds loginname ofuser. . . . .
passwd: Chauges login password.
terminal: Login terminal.

inittab: Alternagive loginterminals file.

ttys: Loginterminalsfile. . . .

Setsup an environmentat login time. profile: . . .

user. logname: Findslogin name of
logname: Getslogin name. . .
newgrp: Logsuserintoanew group. .

“goto”. setjmp, longimp: Performs a nonlocal

foran object library. larder; Findsorderingrelation
uppercase, strupr: Converts lowercasecharactersto
Convertsuppercasecharactersto lowercase. striwe: . . . . .
device interfaces. 1p,1p0,1p1,1p2: Lineprinter .
requeststslineprinter. Ip,lpr,cancel: Send/cancel .
deviceinterfaces. Ip, Ip0,1p1,lp2:Line printer . .
interfaces. 1p, 1p0, 1p1,1p2:Lineprinter device .
interfaces. 1p, Ip0, 1p1, 1p2:Lineprinterdevice
linsprinterspoolingsystem. lpadmin:Con6guresthe . . .
maintainslineprinters. lpinit: Adds, reconfigures and
lineprinter/ lpsched, ipshut, lpmove: Starts/stops the
requeststo lincprinter. 1p, ipr,cancel: Send/cancel
lineprinterqueueforprining. lpr: Sendsfilestothe . . . .
Starts/stopsthelineprinter/ lpsched, Ipshut,lpmove: . .
lineprinter request. Ipsched, lpshut, ipmove: Starts/stops the
statusinformawion. lpstat: printslineprinter

-
.

r
L3
-
. -
L
oo o
-
u

e »

contents of directories. 1s: Givesinformationabout . .

search and update. Isearch, ind: Performslinear

pointer. Iseek:Movesread/writele .

characters. ltoa: Convertslongintegersto

integers and long/ 13tol, Itol3: Convertsbetween3-byte
mé4:Invokesamacroprocessor.

macthine. Machine: Descriptionofhost

Machine: Descriptionof host machine, . . . . . . . . «
features/ intr#: Introductionto machiperelated miscellanecus

Accesseslongintegerdataina machine-independent. /sgetl:
m4:Invokesa macrOprocessor. « »~ » »~ « «

mmcheck: Checksusageof MM macros. chackmm, . . . . .
formatted with themsm macros. mm: Printsdocuments

3

.

prograsa. tape: Magnetictapemaintenance . .

Sends, readsor disposesof maill, mail: . . . . . ...
ofmail. mail: Sends, readsor disposes

daemon.mn: Micuet mailerdaemon. . . . . . .

free, realloc, calloc: Allocates main memory. malloc, - - -
fdisk: Maintain disk partitions. . .

libraries, ar: Maintainsarchivesand . . .

Ipinit: Adds, reconfiguresand maintainslineprinters.
regenerates groupsof/ make: Maintains, updates,and . . -
systty: System maintenancedevice. . . . .
tape:Magnetictape maintenance program.

.....

key. makekey: Generates an encryption
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logname(<C)
cnserid(S}
logname(S)
passwd(C)

inittab(F)
ttys(M)
profile(M)
logname(S)
fogname(C)
newgrp(C)
setjmp(S)
lorder{CP)
strupr(DOS)
strlwr{DOS)

Ipadmin(C)
1pinit(C)
Ipsched(C)
Ip(C)

Ipr(C)
lpsched(C)
lpsched(C)
lpstat(C)
1s(C)
Isearch(S)
Iseek(S)
1toa(DOS)
Btol(S)
m4(CP)
machine(HW)
machine{HW)
Intro(HW)
sputl(S)
m4(CP)
checkmm(CT1)
mm(CT)
tape(C)
©ail(C)
mail(C)
daemon.ma(M)
malloe(S)
fdisk(C)
ar(CP)
Ipinit(C)
make(CP)
systty(M)
tape(C)
makekey(M)
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cref: Makesa cross-referencelisting. . . cref(CP)
execseg: makesadata region executable. . . execseg(S)
SCCSfile. delta: Makesadelta (change) to an . delta(CP)
mkdir: Makesadirectory. . .. .. . . . mkdir(C)
orordinary file. mknod: Makesadirectory,oraspecial . . . mknod(S)
In: Makesalinktoafile. . . .. ... In(C)
mktemp: Makesauniquefilename. . . . . . mktemp(S)
anotheruser. su: Makes the usera super-useror . . . su(C) '
Allocates main memory. malloc, free, realloc, calloc: . . . . malloe(S)
shl: Shelllayer manager. . . . . .. « e« shi(C)
tsearch, tnd, tdelete, twalk: Manages binarysearchtrees. . . . . tsearch(S)
hsearch, hcreate, hdestroy: Manages hash search tables. . . . . hsearch(S)
/floating-pointnumberintoa mantissaandan exponent, . . . . . frexp(S)
ascii: Mapofthe ASClicharacterset. . . . ascii(M)
mapping. mapchan: Configure ttydevice . , . mapchan(M)
mappingfiles, mapchan: Formatof ttydevice . . . mapchan(F)
convkey: Configure monitor/ mapkey, mapscrn, mapstr, . . . . mapkey(M)
mapchan: Formatofttydevice mappingfiles. . . .. .. .. .. mapchan(F)
mapchan: Configure tty device mapping e e e e e e mapchan{M)
Configure monitorscreen mapping. /mapstr, convkey: . . . . mapkey(M)
Configuremonitor/ mapkey, mapscm,mapstr, convkey: . . . . mapkey(M)
monitorscreen/ mapkey, mapscrn, mapstr,convkey: Configure ., . . . mapkey{M)
diffmk: Marks differencesbetweenfiles. . . Aiffmk{CT)
umask: Sets file-creationmode mask. . . . .« .. . ... - .. umask(C)
Setsandgetsfilecreation mask.uvmask: . , . .. .. .. . umask(S)
assembler. masm: Invokesthe XEN®. . . . . masm(CP)
master: Master device information table. . master{F)
informationtable. master:Masterdevice . . . . . . . master(F)
Regularexpressioncompileand maschroutines. regexp: . . . . . . regexp(S)
/neqn, checkes, eqncheck: Formats mathematical textfornroff,/ . . . . egn{CT)
neqgn: Formats mathematics. . . ... ... . . neqn(CT)
function, matherr: Error-handling . . . . . matherr(S)
mem, hmem: Memoryimagefile. . . mem(M)
mem, kmem: Memoryimagefile. . . ... . . . mem(M)
queue, semaphore set or shared memory. /Removesamessage . . . ipcrm(C)
lock: Locksaprocessinprimary memory. + « « + « « « v v v - lock(S)
realloc, calloc: Allocatesmain memory. malloc,free, . . . . . . malloc(S)
shmen: Controlsshared memoryoperations. . . - . . . . shmetl(S)
shmop: Pesformsshared memoryoperasions. . . . . . . . shmop(S)
Lock process, text, ordatain memory. plock: . . . . . . . . . plock(S)
shmget: Gersashared memory segment. . . . . , . . . shmget(S)
Reports virtual memorystatistics. vmstat: . . . . . vmstat(C)
adminiswation/ sysadmsh: Menudrivensystem . . . . . . . sysadmsh(C)
sort: Sortsand mergesfiles. . . . ., . « . . . . sort(C)
paste: Mergeslinesof files. . . . . . paste(CT)
sentto aterminal. mesg: Permitsordenies messages - mesg(C)
msgcti:Provides message controloperations. . . . . msgctl(S)
mkstr: Creates anerror message file fromCsource. . . . . mkstr(@P)
msgop: Message operations. . . . . . . . msgop(S)
msggct: Gets messagequeue. . .« o« o o . . . . msgget(S)
shared memory. ipcrm: Removesa message queae, semaphore setor . . iperm(C)
console messages, messages: Description ofsystem . . messages(M)
dosesterr: GetsDOSerror messages. . « - « « - « « + + - - dosexter(DOS)
Description of system console messages. messages: .+ » « « « » . messages(M)
errno: Sendssystemerror messages. /SYS.DEIT, .« a2 « « « . - perror(S)
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mesg: Permits or denies
telinit, mkinittab: Alterniative
generator. aliashash:

faliases:

micnet: The

daemon.mn:

file. systemid: The
commands file:

top, top.next: The
/Inwoduction to machine related
files. intro:Introduckonto

turning terrinalson/ telinit,

épe(:ial or ordinary ile.
file from C source.

system.

mmcheck: Checksusage of
with therzm macros.
macros. checkmm,

systemtable.

umask: Sets file-creation
chmod: Changes

semnode: Setstranslation
dial:Dialsa

getty: Setsterminal type,

tset: Sets terminal
numberintoa/ frexp, Idexp,
settime: Changestheaccess and
touch: Updates access and
utime: Setsfileaccessand
RelocatableFormatfor Object
profile.

/mapstr, convkey: Configure
Sets theoptionsforthe video
uusub:

tty[01—#], color,

fstab: Filesystem

messages sent toa terminal. . . .
method of tumingtenninalson/ .
Micnetalias hashtable .
Micnetaliasing files. e
Micnetdefault commands file. . .
Micnetmailerdaemon. . . . . .

Micnet systemiden#ification . . .
micnet: TheMicnet default . . .
Micnettopelogyfiles. . . . . . .

miscelleneous featuresand/ . . .
miscellaneous featuresand . . .
mkdir: Creates anewdirectory. . .
mkdir: Makesadirectory, . . . .
mkfs:Constructsafilesystem. . .
mkinittab: Akernativemethodof .
mhnod: Builds special files. . . .
mknod: Makes adiregtory,ora . .
mksi: Createsan errormessage .
mktemp: Makes aunique filename.
mkuser; AddsaloginIDtothe . .
MMnigcros. checkmm, . . . -
mm: Prints documents formatted

mmcheck: ChecksusageofMM .
mmt: Typesetsdocuments. . , .
mntsab:Formnat of mountedfile .
modemask, . . .. ..
mode ofafile. . .. ..
mode, . .+ 4 v ..
modem; . . . . 4 .
modes, speed, andlme/

modes. . . ... ..

modf: Splitsfloating- pomt T
modificationdatesof files. . .
modificaéion imesof afile. .

modificationtimes. . . . . . .
Modules. 8el: Intel1 8086 . .

monitor: Prepares execution . . .
moniter screen mapping. . . « «
moaitor. stty:
Monitoruucp network.
monochrome, epy,. screen: . .
mountand check commands. .
mount: Mounts a filestructure.

mount: Mounts a file system. . .

v e = ® =

mnttab: Format of mounted klesystemsble. . . . .

fDefaultinformationfor
mount:

mount:

specific address.

mvdir:

directories. mv:

Iseek:

dosld: XENIX o
operations.
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mounting filesystems.
Mountsa ile structure.
Mountsafile system.
movedata: Copiesbytesfroma . .
Moves adirectosy.
Moves orrenamesfilesand . . .
Movesread/write file pointer. . .
MS-DIOS crosslinker.
magetl: Providesmessagecontrol .
msgaget: Gets message gueue.

P S B )

2 a4 o= o

+ s w4k

T = s =

mesg(C)
telinit(C)
aliashash(M)
aliases(M)

. micaet(M)

L}

daemon.mn(M)
systemid(M)
micnet(M)
top(M)
Intro{HW)

. Intro(M)
. mkai(>OS)

+

+

.

.

1

mkdir(C)
mkfs(C)
telinit(C)
mknod(C)
mknod(8)
mkswe(CP)
mktemp(S)
mkuser(C)
checkmm(CT)
mm(CT)
checkmm(CT)
mmt(CT)

. mattab{F)

umask(C)
chmod(S)
setmode(DOS)
dial(M)
gerty(M)
tset(C)

. frexp(S)

-

L L T T |

v =

settime(C)
touch(C)
utime(S)
rei(F)
monitor(S)
mapkey(M)
s

uusub(C)
screen(WW)
fstab(F)
mount(C)
mount(S)

. mnttab(F)

-

*

-

filesys(F")
mount(C)
mount(S)
movadata(I>0S)

. mvdir(C)
. mv(C)

.

B

Iseek(S)
dosld(CP)
msgcti(S)
msgget(S)



directories.

devnm; Identifies device
Getsvalue forenvironment
getlogin: Getslogin

logname: Getslogin

pwd: Printsworking directory
tty: Getstheterminal’s
ncheck: Generates
basename: Removes directory
Printsuserandgroup {i3sand
archive. dumpdir: Printsthe
term: Conventional
shortinterval,

access toa resource/ waitsem,
inode numbers.
mathematical text for/ eqn,

nemwork.

netutil: Administersthe XENIX
uusub: Monitoruucp

text file,

group.

news:; Print

/fetch, store, delete, firstkey,
process.
differentpriority.

list.

hangupsand quits.
setjmp, longimp: Performs a
false:Returnswitha

soelim: Eliminates .so’sfrom
tbl: Formats tables for
Terminal driving tablesfor
Formatsmathematical text for
conskucts, deroff: Removes
null: The

factor: Factor a

random: Generates arandom
rand, srand: Generates arandom
astringtoadouble-precision
atoi, atol: Converts A SCU1o
libraryroutines and error
Generatesnamesfrom inode
nl: Addsline

ultoa: Cenverts

itoa: Converts

size: Prints the size of an

the printable strings in an

msgop: Message operations. . .
my:Movesorrenamesfilesand . .
mvdir: Movesa directory.
NAME, .+ v & = « & « » + 5 & =
name. getenv: .
name.
name,
name. -
name. . . . .
names from inodenumbers. . . .
namesfrompathnames. . . . . .

L T R O A T
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.« masgop(S)

- mv(C)

- mvdir(C)

« devnm(C)

. getenv(S)

. getlogin(S)
- logname(C)
. pwd(C)

- tty(C)

. ncheek(C)

. basename(C)

names. id: . . . . . e e e e id(C)
namesof filesonabackup . . . . . dumpdir(C)
NAMES. & v o « v ¢ o o = 2 = = & term(CT)
nap: Suspendsexecutionfora . . . nap(S)
nbwaitsem: Awaits andchecks . . . waitsem(S)
ncheck: Generates names from . . . ncheck(C)
negn, checkeq, eqncheck: Formats . eqn{CT)
neqa:Formatsmathematics. . . . . neqn{CT)
netutil: Administers the XENIX . netukl(C)
NEtWOTK., v « + o = = « v o « & . netutil(C)
network. . ... .. ... ... cosub{C)
newform: Chaoges the formatofa . newform(C)
newgrp: Logsuserinto anew . . . . newgrp(C)
newsitems. . . .. ... . « - . news(C)
news: Printnewsitems. ., . . . . . news(C)
nextkey: Performs database/ . . . . dbm(S)
nice: Changes priorityofa . . . . . nice(S)
nice:Runs acommandata , . . . . nice(C)
nl:Addslinenumberstoafile. . . . nl(C)
nlist: Getsentries fromname . . . . ulist(S)
nm:Printsnamelist. . . .. .. . nm(CP)
nohup: Runs acommandimmuneto  nohup(C)
nonlocal“geto™. . . . .. . . . . setjmp(S)
nonzeroesitvalue, . + « . .+ . . . false(C)
nroff: A text formatter. . . . . . . nroff(CT)
nroffinput. . . .. . ..o . soelim(CT)
nroffortroff. .+ . . . ... . . . tbI(CI)
nroff. term: . term(E}
nroff, troff. /eqncheck: . . . . . . eqn(CT)
nroff/troff, tbl,andeqn . . - . . . deroff(CT)
nullfile. . ... . v e wowoe o w o null(M)
null: Thenufifile. . . . . + + « - - nuli{M)
number. . . . v s s s .« s s factor(C)
number. .+ « « + 2« 2 - . . . . random(C)
number. 4 .« » < . o « + + « « « rand(S)
number, strtod, atof: Converss . . . strtod(S)
numbers. atof, . . . ., . . . . . atof(S)
numbers. /systemservices, . . . . Intro(S)
numbers. ncheck: . - . . . + - . ncheck(C)
numberstoafile. ... .. ... .nlC)
numbers to characters, . . , . . . uitoa(DOS)
numberstointegers, . . . . . . . itoa(DOS)
objectfile. « . v v o v 4. o . L. size(CP)

objectfile. strings:Finds . . . .

. strings(CP}
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Finds ordering relation foran objectlibrary. lorder: . . . . . . . lorder(CP)
8086 Relocatable Format for ObjectModules. 86rel: Intel . . . . 86rel(F)
aprocessuntilasignal occurs. pause: Suspends . . . . . pause(S)
od:Displaysfilesin octalformat. . . . . . .. + » - - 0od(C)
format. od:Displaysfilesinoctal . . . . . 0d(C)
Invokesarestrictedversion of. red: . . . . ... . .., ... red(C)
ofturningterminalsonand off. /Alternativemethod . . . . , telinit(C)
fp_off,fp_seg: Return offsetandsegment. . . . . . . . . fp_seg(DOS)
IMAGEN printer queue. ipr, oldipr:Putfilesontothe . . . . . . ipr(C)
newfileorrewritesan existing one. creat:Createsa ., . . . . . . creat(S)
ipr, oldipr:Putfiles ontotheIMAGEN printerqueue. . ipr(C)
and writing. sopen: Opensafilefor sharedreading . . . sopen(DOS)
opensem: Opensasemaphore. . .. . . . . opensem(S)
fopen, freopen, fdopen: Opensastream. .« « « « . « . . . fopen(S)
writing. open: Opensfileforreadingor . . . . . . open(S)
opensem: Opens asemaphore. . . . opensem(S)
closedir: Performsdirectory operations. . . « » « « » + + 4 . directory(S)
msgctl: Provides messagecontrol operations. . - . . . . ... .. msgctl(S)
msgop: Message operations. . . . . . . .. . . - msgop(S)
semctl: Controls semaphore operations. . + + + « « - + « « « semctl(S)
semop: Performs semaphore operations. . . . . . . .. ... semop(S)
shmctl: Controls shared memory operations. . . . ... .. . . . shmctl(S)
shmop:Performs sharedmemory operations. . . .. ... . . . . shmop(S)
strdup: Performsstring operations. . . . . . . . . . . . string(S)
vector. getopt: Gets optionletterfromargument . . . . getopt(S)
stty: Sets the optionsforaterminal. ., ., . . . . stty(C)
_ stty: Setsthe optionsforthevideomonitor. . . . stty(HIW)
getopt: Parsescommand Options. « « « « « o o o ¢ o = « » getopt(C)
library. lorder: Finds orderingrelation foranobject . . . lorder(CP)
adirectory, oraspecialor ordinary file. mknod:Makes . . . . mknod(S)
Copiesfilearchivesinand out.cpio: . . ... .. ... . . cpio(C)
dial: Establishesan out-goingterminalline/ . . . . . . dial(S)
. port. outp: Wiitesabytetoanoutput . . . outp(DOS)
of assembler and link editor output. a.out:Format . . . . . . . a.out(F)
flushall: Flushesall outputbuffers. . . . ., . . . . . . flushall(DOS)
ecvt, fcvt, gevt: Perforns outputconversions. . . . . - . - ecvit(S)
cprintf: Formats output. . . . . . . . « +» . « « » cprintf(DOS)
error: Kernelerror outputdevice. . . . . . . « .« . . error(M)
buffered binaryinputand output. fread, fwrite: Performs . . . fread(S)
/vsprintf: Prints formatted outputofavarargs/ . .+ + « « » - . vprintf(S)
outp: Writesabyte toan outputport. . . . . . . . . . - . outp(DOS)
pr: Printsflleson thestandard output. . . . .. N 2 {(®)]
fprintf, sprintf: Formats output. printf, . .. ... . . . . printf(S)
standard bufferedinputand output. stdio:Performs . . . . . . stdio(S)
chown: Changes the owner and group ofafile. . . . . . chown(S)
chown:Changes ownerID. . . « « s ¢ « v v = = » chown(C)
quot: Summarizesfile system ownership. . . . . . . « + « « « quot(C)
andexpandsfiles. pack,pcat,unpack: Compresses . . pack(C)
interprocess communication package. ftok: Standard . . . . . stdipc(S)
ips: Imagen serial sequence packetprotocolhandler. . . . . . ips(C)
Gets process, processgroup, and parent processIDs. /getppid: . . - getpid(S)
getopt: Parsescommandoptions. . . . - - getopt(C)
fdisk: Maintaindisk partitions. . . . . . . .. .- . . fdisk(C)
6les. hdr: Displaysselected partsofexecutablebinary . . - . - hdr(CP)
passwd: Changeslogin password. . . passwd(C)
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passwd:; The passwordfile. . .
pwadmin: Perforins password aging administration.

setpwent, endpwent: Gets password fileentry. /getpwaam,

putpwent: Writesa password fileentry, . . . . .

passwd: The password file.
pwcheck: Checks password file.

L

getpw: Gets password for a givenuserID.

getpass: Readsa password, . . . . . « o .
passwd: Changeslogin password. . . . . . . . .-
paste: Mergeslinesof files. . .
Deliversdirectorypartof pathname. dimame: . . . .

directory. getewd: Get the pathname of cwrentworking , .
Removes directorynamesfrom pathnames. basename: . . . . .

-
e« e s e s e »
.

fgrep: Searchesafilefora pattern. grep,egrep, . . . .
Searchesforand processesa patterninafile. awk:

asignaloccurs. pause: Suspendsa processuntil .
keyboard:The PC keyboard.

expandsfiles. pack, pcat, unpack: Compressesand

a process. popeu, pclose: InitiatesI/to orfrom
bsearch: Performsabinarysearch.

setjmp, longimp: Performsa nonlocal“goto™.

gsort: Performsa quickersort,
flesr, fabs, cei!, fmod: Performsabsolutevalue, floor,/
bessel, j0, j1,jn, ¥0,y1,yn: Performs Besselfunctions. . .

and output. fread, fwrite: Performs buffered binaryinput
fdelete, firstkey, nextkey: Performs databasefunctions.

. .

Permused ndex

. passwd(M)
- pwadmin(C)
getpwent(S)
putpwent(S)
. passwd(M)
. pwcheck(C)
getpw(S)

. getpass(S)

- . passwd(C)

paste(CT)

. dimame(C)
getewd(S)

. basename(C)

I}

. - grep(C)

L3

awk(C)
. pause(S)
. keyboard(HW)

. . pack(C)

. « popen(S)

closedir:

exp, log, pow, sqrt, log10:
restores files, sysadmin:

qinh, cosh, tanh:
backup. backup:
backup. dump:

Performsdirectoryoperations. . .
Performns exponential, logarithm,/

Performs file systembackupsand .
Performs hyperbolic #mctions. . -
Performsincrementalfilesystem .
Performsincremental filesystem .

update. Isearch, Ifind: Performslinearsearchand . .
gamma: Performsloggammafunction.
ecvt, fevt,gevt: Performs outputconversions,
administration. pwadmin: Performspasswordaging . .
functions. curses: Performsscreenandcursor .
semop: Performs semaphore operaskons. .
operations. shmop: Performs sharedmemory . .
andoutput. stdio: Performs standard bufferedinput .

sudup: Performsstringoperaions.

/tmetflag, tgetstr, tgoto, tputs: Performs teszminal functions. .
tan, asin, acos, amn, atan2: Perfonns trigonometric/ /cos,

chmod: Changestheaccess permissionsof afileor/

-

v -

s on

.. . . bsearch(S)

. setjmp(S)

...... qsort(S)

- fioor(S)

. bessel(S)

. fread(S)

» dbm(S)
directory(S)
exp(S)
sysadmin(C)
. sinh(S)

- backup(C)
. dump(C)
Isearch(S)
gamma(S)
ecvt(S)
pwadmin(C)
curses(S)
semop(S)
shmop(S)

~ stdio(S)

- strimg(S)

. tenncap(S)

*

+

*

3

+

+

. . wig(S)

. » chmod(C)

toaterminal. mesg: Pennitsordeniesmessagesseat . . mesg(C)
pix: Generatesa permutedindex. . . . . ¢ . . . . pix(CT)
acct: Formatof per-processaccountingfile. . . . . acct(F)
errno: Sends system error/ perror, sys_errlist, sys_nerr, . . . . perror(S)
split: Splitsafileinto pieces. . . . . .. ... « » + » split(C)
pipe. pipe:Creates aninterprocess « . « » pipe(S)
pipe; Createsaninferprocess pipe. « + » « o o o o « o = « . . pipe(S)
tee:Createsateeina pipe. « . « ¢ ¢ ¢ o o o o v = a & tee(C)
dam inmemory. plock: Lock process, text,ex . . . . plock(S)
rewiud: Repositionsafile pointerina stream. /ftell, . . . . . fseek(S)
Iseek:Movesread/writefile pointer. . . . . . . . . . « + « . Iseek(S)
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Permuted Index

thecwrentposikonofthefile pointer. tell:Gew . . . . . . . . tell(DOS)
orfroma process. popen,pclose: InitiatesI/Oto . . . popen(S)
outp: Writesabytetoanoutput port. . . . . . v 4 0 o ¢ o - « . outp(DOS)
, tty2[ A-H}:Yuterfaceto serial ports. /, ttyl[A -H], uy2[a-h] . . . seral(HW)
exponential,/ exp, log, pow, sqrt,logl0: Performs . . . . . exp(S)
/Performs exponential, logarithm, power, squarerootfonctions. . . . exp(S)
output. pr:Frintsfilesonthestandard , . . pr(C)
dec:Invokes an arbitrary precisioncalculator. . . . ., . . . de(C)
statistical processing. prep:Preparestextfor . . . . . . . prep(CT)
woff. cw,checkcw, cwcheck: Preparesconstant-width textfor . . cw(CT)
monitor: Preparesexccutionprofile. . . . . monitor(S)
processing. prep: Preparestextforstatistical . . . . . prep(CT)
cpp: The Clanguage preprocessor. .« « . « + « « = « ¢pp(CP)
unget: Undoesa prevmusgetofanSCCSﬁle. « « . « unget(CP)
fock: Locksa processin primarymemory. . . . . « « 2« Jock(S)
types: Primitive systemdata l)'pes < - « . types(F)
news: Printnewsitems. . . . . . . . . . news{C)
printer. imprint: printtext filesonanIMAGEN ., . . imprint(CT)
file. strings: Finds the printablestringsinanobject . . . . striags(CP)
1p, ip0, Ipl, Ip2: Line printerdeviceinterfaces. . . . . . Ip(HW)
PrintstextBlesonanIMAGEN prnter. imprint: . . . . . . . . . tmprint(C)
printtextfilesonanIMAGEN printer. imprint: . . . . . . . . ., imprint(CT}
fimagen.remote: IMAGEN printerinterfacescripts. . . . . . . imagen(M)
itroff: Trofftoan IMAGEN printer. . . . . . e e s ow . troff(CT)
Putfilesontothe IMAGEN prmterqueue 1pr,old1pr P ) ()
disable: Turnsoffterminalsand printers. . . . . . . « -« . . . disable{C)
Turnson terminalsand line printers. enable: . , . . . . . . . enable(C)
PFormatsoutput, printf, fprintf, sprntf: . . . . . . prin¥(S)
to the lineprinter queuefor printing. Ipr: Sendsfiles . . . . . . 1pr(C)
cal: Printsacalendar. . . ., . . .. . cal(C)
prs: PrintsanSCCSfile. . . . . . . . . prs(CP)
sddate: Prmtsandsetsbackupdates + - « « sddate(C)
date: Printsandsetstbedate. . . , . . . date{C)
ackvity. sact; PrintscarrentSCCSfileediting . . . sact(CP)
themmamacros. mm: Printsdocumentsformattedwith ., . mm(CT)
ouotput. pr: Prinssfilesonthestandard . . . . . pr(C)
vprintf, vfprin®, vsprintf: Printsformattedoutputofa/ . . . . vprintf(S)
banner: Printslargeletters. . . . . . . + « bannes(C})
information. Ipstat: printslineprinterstatus . . . . . . lpstat(C)
nm; Printspamelist. .. ... . ... om(CP)
acctcom: Searchesforand printsprocessaccountingfiles. . . . acctcom{C)
yes: Printsstringrepeatedly. . . . . . . yes(C)
printer. imprint: PrintstextfilesonanIMAGEN . . . imprint(C)
stream. head: Printsthefirstfewlinesofa . . . . head(C)
XENIX system. uname: Printsthename ofthe current . . . unarme(C)
backup archive. dumpdir: Printsthenamesoffilesona . . . . dwmpdir(C)
file. size: Printsthesizeofanobject . . . . . %ae(CP)
names. id: PrintsuserandgroupIDsand . . . id(C)
pwd: Printsworkingdirectoryname. . . . pwd(C)
Runsacommand at adifferent priority. nice: . . . « - « . . . - nice(C)
nice: Changes priorityofaprocess. . . - « . . . nice(S)
acct: Enablesor disables processaccounting. .« - « . . . . acct(S)
acctcom: Searches forand prints processaccountingfiles. - » - . . . acctcom(C)
alarm: Setsa process’alarmclock. . - + - . . , alarm(S)
times: Gets processandchildprocesstimes. . . times(S)



Perrrivted Index

init,inir: Processcontrolinitialization. . . . init(M)

exit: Terminatesthe calling process. . . . . e e e s e =« -« exit(DOS)
exit,_exit: Terminatesa process. . . . « « « « « - + o~ s . exit(S)
fork: Createsanew Process. . « » + « o o o = « « « « fork(S)

/getpgrp, getppid: Gets process, processgroup, andparent/ . . . . getpid(S)

setpgrp: Sets processgroupID. . . . . . . . .
processgroup, and parent processIDs. /Getsprocess, . . .
lock: Locksa processin primary memory. . . . ,

kill: Terminatesa process. . « « ¢« o « « « « = “e e

nice: Changes priorityofa process. . . . . . “me e
kill: Sendsasignaltoa processor agroup of processes. .
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getpid, getpgyp, getppid: Gew process, processgroup,and/ . . .
ptrace: Tracesa Process. . « . . « « « - “ ey

spawnl, spawnvp: Createsanew process. . « . . « . . e s e s
ps:Reports processstatus. . . . .+ . .

memos¥. plock:Lock process,text, ordatain . . .

L}

.

times: Gets process and child processtimes. . . . . . .
wait: Waitsforachild processtostop ortermmate.
Suspends/restartsa geify process.ungetty: . . . . . . . . .
pause: Suspends a process untila signaloccurs. . . .

sigsem: Signalsa process waiting on a semaphore. .

checklist: List of filesystems processedbyfsck. . . . . . ..
awk: Searches forand processesapalterninafile. . . .

toa process oragroup of processes. kill: Sendsasignal . .
Awaits completion of backgyound processes. wait: . . . .., . ..
iniro: Introduces text processingcommands. . . . . . .
Prepares text forstatistical processing, prep: + « « « « & v W
shutdown: Terminatesall processing. . . . . . . e e .
m4: Invokesamacro processor. . « « + o o = o « « «

prof: Displaysprofiledata, . . . . .

time profile. profil: Createsan execution . . . .

prof: Displays profiledata. . . .. .. « e

monitor; Prepares execution profile. . . . ... ... .. ..
Creates anexecution fime profile. profi: . . . .. «+ . ..
atlogintime. profile: Setsup an environment . . .
assert:Helpsverifyvalidityof program. . « . . « - .+ 4 + . .
boot: XENIXboot program. « v + = « « o + + 2 + »

etext, edata: Lastlocationsin program.end, . . » + + - - . . .
tape: Magnetic tape maintenance program. . . . - . - . e e .-
cb: BeautifiesC programs. . . + « « ¢+« ¢+«

Jex: Generates programs forlexicalanalysis, . . .

and regenerates groups of programs. /Maintains, updates, .
stackrequirementsforC programs. stackuse:Determines . -
xref: Cross-referencesC programs. « . . . v « o o 2 % + »
xstr: Extracts stringsfrom C programs. . . . « « .« . . e
day. askfime: Promptsforthecorrecttimeof . . .

Imagenserial seqnence packet protocolhandler.ips: . « . . . . .
ips, isbs, ipbs: IMAGEN protocolhandlers. . . . . . . . .
lockingon files. lock{: Provide semaphoresandrecord . .
operations. msgetl: Providesmessagecontrol . . . . .

prs: Printsan SCCSfile. . ., . . . .

ps:Reportsprocessstatus. . . . . .

w1 Pseudo-devicedsiver. . . . . . . .

information, pstat: Reportssystem . . . . . . .

*

*

v

setpgp(S)

. getpid(S)

ock(S)
Xili(C)
nice(S)

. Kill(S)

popen(S)
getpid(S)
pirace(S)
spawn(DOS)
ps(C)
plock(S)
times(S)
wait(S)
ungetty(M)
pause(S)
sigsem(S)
checklist(F)

. awk(C)

kili(S)
wait(C)
Intro(CT)
prep(CT)
shutdown(C)
m4(CP)
prof(CP)
profil(S)

. prof(CP)

moxitor(S)
prefil(S)
profile(M)
assert(S)
boot(HW)
end(S)
tape(C)
cb(CP)

. lex(@P)
. make(CP)

stackuse(CP)
wref(CP)
xstr(CP)
asktime(C)
ips(C)
ips(M)
lock{(S)
msgctl(S)
prs(CP)
ps(C)
sxt(M}
pstat(C)
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Permuted Index

stream. ungetc:
acharacterorword ona/
console.
character orword ona/ putc,
environment.
entry.
putc, putchar, fpuic, putw:
puts, fputs:
cputs:
stream.
ona/ putc, putchar, fputc,
administration.

name.

tput;

Sends filestothelineprinter
filesonto the DMMAGEN printer
msgget: Gets message

iperm: Removes a message

qsort: Performsa

acommand immuneto hangupsand
ownership.

number.

number.

ranlib: Convertsarchives to
random: Generatesa

rand, strand: Generatesa
randomlibraries.

clockrate: Changes clock
*ORTRAN into standard FORTRAN.
FORTRAAR. ratfor: Converts
systeins.

data to beread.

toseeif thereis data to be

sopen: Opens afile for shared
or unlocksa &leregionfor
open: Opens file for

getpass:

defopen, defread:

read:

line:

mail: Sends,

Iseek: Moves

memory. malloc, free,
clock:Thesystem

setclock: Sets thesystem
systeris and shutsdown/ haltsys,
Specifieswhattodoupon
lineprinters. lpinit: Adds,
lock{: Providesemaphoresand
version of.
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ptrace: Tracesaprocess. . . . « .
ptx: Generates apermutedindex. . .
Pushes characterbackintoinput .
pute, putchar, fpute, putw: Puts
putch: Writesacharactertothe . .
putchar,fputc, putw: Putsa
putenyv: Changes or adds valueto .
putpwent: Writesa password file .
Puts acharacterorword ona/ . . .
Putsastringonasgezm. . . . . .
Putsastringtotheconsole. , . .
puts,fputs: Patsastringona . . .,
putw: Putsacharacter orword .
pwadmin: Performs password a.gmg .
pwcheck: Checks password file.  , .
pwd: Prints workingdirectory . .
gsori: Performsaquickersort. . . .
Queriesthe terminfo database, . . .
queue for printing. 1pr:
queue, ipr, oldipr: Put
queue, . v s e
queue, semaphoresetor shared/ . .
quickersort. « . ¢ ¢ s .. ...
quits. nohup:Runs . . . . ...
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quot: Summarizes file system . .
rand, srand: Generates arandom
random: Generates arandom ,
randomlhibraries. . . . . . . .
randomnumber. R
randompumber. , . . . . .,
ranlib: Converts archivesto . .
rate. .
ratfor: Converts Rational . . . . .
Rational FORTRAN into standard .
rcp: Copies files across XENIX . . .
rdchk: Checkstosceifthereis . . .
read. rdchk: Checks .
read: Readsfromafile. .. . .. .
readingandwriting. . « - « . . . .
readingorwriting. /L.ocks . - « .+ &
readingor wrikng.
Readsapassword. . . . . . . ..
Reads defaultentries. . . . . . . .
Reads fromafile. . . .
Readsoneline.
readsordisposesofmail. . . . . .
read/writefile pointer.
realloc, calloc: Allocatesmain - . .
real-time (fimeofday)clock. . .
real-time (timeofday)clock. . .

.
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reboot: Closesoutthefile . . . . .
receiptofasignal. signal: . - - . .
reconfigures and maintains . . .
recordlockingonfiles. .+ . . . . .

red:Tavokesarestricted . . . . . .

pirace(S)
ptx(CT)

. ungetc(S)
- putc(S)

putch(BDOS)
putc(S)
putenv(S)
putpwent(S)
putc(S)
puts(S)
cputs(DOS)
puts(S)
putc(S)
pwadmin(C)
pwcheck(C)

. pwd(C)

qgsort(S)
tput(C)

. lpr(C)

ipr(C)
msgget(S)
ipcrm(C)
gsort(S)

. nohup(C)

quot(C)
rand(S)
random(C)
ranlib(CP)
random(C)
rand(S)
ranlib(CP)

. clockrate(¥IW)

ratfor(CF)
ratfor(CP)
rep(C)
rdchk(S)
rdchk(S)
reasi(S)
sopea(DOS)
locking(S)
open(S)
getpass(S)
defopen(S)
read(S)

. Tne(C)

mail(C)
1seek(S)
matioc(S)

. clock(M)

setclock (M)
hal®ys(C)
signal(S)
Ipinit(C)
Iockf(S)
red(C)



regular expressions. regex,
expressions.

make: Maintains, updates, and
executes regular expressions.
compile and matchroutines.
execseg: makes a data

locking: Locksorunlocksa file
match routines. regexp:
regcmp: Compiles

regcmp: Compiles and executes
sorted files. comm: Selects or
intro: Introduction to machine
lorder: Finds ordering

join: Joins two

Modules. 86rel: Intel 8086
strip: Removes symbols and
value, floor, ceilingand
calendar: Invokesa
remoteXENIX system.
remote: Executescommandson a
uux: Executes command on
file. rmdel:

semaphore set orshared/ ipcrm:
system. rinuser:

rmdir:

unlink:

pathnames. basename:

rm, rmdir:

eqn constructs. deroff:

bits. strip:

directory.

rename:

mv: Moves or

fsck: Checks and
uniq:Reports

yes: Prints string

Generate an IMAGENaccounting
hlocks. df:

clock:

cmchk:

ps:

file. uniq:

pstat:

inter-process/ ipcs:

vmstat:

stream. fseek, ftell, rewind:

Starts/stopsthelineprinter request. /lpshut, Ipmove:
1p, Ipr, cancel: Send/cancel requests to lineprinter.

Permuted Index

regcmp: Compiles and executes . . regex(S)
regcmp: Compilesregular . . . . . regcmp(CP)
regenerates gronps of programs. . . make(CP)
regex, regcmp: Compilesand . . . regex(S)
regexp: Regularexpression . . . . regexp(S)
regionexecntable. . . . . . . .. execseg(S)
region forreading or wiiting. . . . . locking(S)
Regularexpression compileand . . regexp(S)
regularexpressions. . . . . . . . . regcmp(CP)
regular expressions. regex, . . . . regex(S)
rejectslinescommontotwo . . . . comm(C)
related miscellaneous features/ . . . Intro(HW)
relation foran object library. . . . . lorder(CP)
relations. . . . .. ... ... join(C)
RelocatableFormatforObject . . . 86rel(F)
relocationbits. . . . . . . . . . . stiip(CP)
remainder functions. /absolute . . floor(S)
reminderservice. . . . . . . . . . calendar(C)
remote: Executescommandsona . remote(C)
remote XENIX system. . . . . ., . remote(C)
remoteXENIX. . ........ uux(C)
Removesa deltafroman SCCS . . . rmdel(CP)
Removesamessage queue, . , . . ipcrm(C)
Removesauseraccountfromthe . . rinuser(C)
Removesdirectories. . . . . . . . rmdir(C)
Removesdirectoryentry. . . . . . unlink(S)
Removes directorynamesfrom . . . basename(C)
Removesfilesordirectories, . . . . rm(C)
Removes nroff/troff, tbl,and . . . deroff(CT)

Removes symbols and relocation

stackuse: Determinesstack requirements forC programs. . . .

/Awaitsand checks accesstoa resource governed by a/

incremental file/ restore,

Invokesincremental file system/ restore, restor:
Invokesincrementalfile system restorer. /restor:

Performsfile system backups and

interpreter). rsh: Invokesa restricted shell (command

. strip(CP)

rename: renamesafileor . . . . . rename(DOS)
renamesafileordirectory. . . . . . rename(DOS)
renamesfilesand directories. . -« - mv(C)
repairsfilesystems. . . . . . . .. fsck(C)
repeated linesinafile. . . . . . . . uniq(C)
repeatedly. . . . .. ... ... yes(C)
report. imacet: . - . .. . . ., imacct(C)
Reportnumberoffreedisk . . . . df(C)
Reports CPU timeused, . . . . . . clock(S)
Reports harddisk hlock size. . . . . cmchk(C)
Reportsprocessstatus. . . . . . . ps(C)
Reportsrepeated linesina . . - - . uniq(C)
Reportssysteminformation. . . . . pstat(C)
Reportsthestatusof - . . - . . . ipes(C)
Reports virtual memory statistics. . . vmstat(C)
Repositions a file pointerina . . . . fseek(S)
..... Ipsched(C)
...... 1Ip(C)
stacknse(CP)
...... waitsem(S)
restor:Invokes . . . . . . . . . . restore(C)
e e e e - restore(C)
.......... restore(C)
restoresfiles. sysadmin: . . . . . . sysadmin(C)
- . « . . 18h(C)
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Pernucted Index

red: Invokesa

Ip..off, fp_seg>

stat: Data

inp:

console buifer. ungetch:
value, abs:

longinteger. labs:
strlen:

value, false:

tiue:

col: Filters

inastring. stirev:
pointerina/ fseek, ftell,
creat: Createsa new fileor
directories.

SCCSfile.

directories. rm,

from the system.

chroot: Changesthe
chroat: Changes
logarithm, power, square
/system services, library
expressioncompileandmatch
(commandinterpreter).
priority. nice:

and quits, nohup:

editing activity.
spaceallocation.

work. uucico:

and formats input.

bis:

createsbad track/ badtrk:
help: Asksforhelpabout
thedeltacommentaryofan

resteicted version of.
Return offsetand segment. .
returoed by statsystemeall, , .
Retumsabyte. . . .
Returnsacharactertothe . . .
Returnsanintegerabsolute . ,
Returnsthe absolute valueofa
Returnsthelengthofastring. .
Returns with a nonzeroexit . .
Returnswithazero exitvalue, .
reverselinefeeds. ., . . .. . .
Reverses the order of characters

rewind: Repositionsa file
rewritesanemistingone. . . . .
m, rmdir: Removes filesor . .
rmdel:Removesadeltairoman

rmdir:Deletesa directory. . . .
rmdir: Removes directories. .
rmdir: Removesfilesor
rmuser: Removes a user account
rootdirectory. . . . . <. ..
rootdirectoryforcommand. . .
rootfunctions. /exponential, .
routinesand errornumbers. . .

P

.....

e 2 > o

routines, regexp:Regular
rsh:Invokesarestricted shell .
Runs a commandatadifferent .

Runsacommandimmaageto hangu

sact:PrintscurrentSCCSfile . _.
sbrk, brk: Changes datasegment
Scanthespooldirectoryfor . .
scaof, fscanf, sscaaf: Converts .
Scans big files.
Scans fixeddiskforflawsand . .
SCCScommands. . , + , . »
SCCSdelta. cdc:Changes . . .

. x4 s
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red(C)
fp_seg(DOS}
stat{F)
inp(DOS)
ungetch(DOS)
abs(S)

. labs(DOS)

L A L
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i
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comb: Combines SCCSdeftas. .. .. . ...
Makesadelta(change) knan SCCSfile. delta: . . . . ., . .
sact: Printscarrent SCCS fileedifng activity. . . . . .
prs:Printsan SCCSfile. . . . . .. . ., PR
rmdel: Removesadeltafroman SCCSfile. . . . e . v v v v 2 « &
Comparestwoversionsofan SCCSfile. scesdiff: . . . . . . ..
sccsfile: Formatofan SCCSfile. . . . . e ke e e
Undoesapreviousgetofan SCCSfile. unget: . . . . . . . . .
val: Validatesan SCCSfile. . . . . Vroe s e e
admin: Createsand administers SCCSfiles. . . . . . ... ...
ofan SCCSfile, scesdiff: Comparestwoversions .

file.

curses: Performs

clear: Clears a terminal
setcolar:Set

convkey: Configure monitor
color, monochrome, ¢ga,.
vi, view, vedit: Tnvokes a
install: Installation shell
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sccsfile: Format ofan SCCS . . .

screen and cursor functions. . . .

screen.

L L T I T

screencolor. . . . . <. .. .. .

screen mapping. /mapstr, . . .
screem:tty(01-n), . . . . . . .
screen-orienteddisplayeditor. .
script.

strlen(DOS)
false(C)
true(C)
col(CT)
strrev(DOS)
fseek(S)
creat(S)
rm(C)
rindel(CP)
rmdir{DOS)
rmdir(C)
rm(C)
Tmuser{C)
chroot(S)
chroot(C)
exp(S)
Intro(S)
regexp(S)
rsh(C)
nice(C)
nohup(C)
sact(CP)
sbrk(S)
uucico(C)
scanf(S)
bfs(C)
badtrk(M)
help(CF)
cdc(CP)
comb(CP)
delta(CP)
sact(CP)
prs(CF)
rmdel(CP)
scesdiff(CP)
scesfile(F)
unget(CP)
val(CP)
admin(CP)
sccsdiff(CP)
sccsfile(F)
curses(S)
clear(C)
setcolor(C)
mapkey(M)
screen(HW)
vi(C)
instali(M}



IMAGENprinterinterface

dates.

access to a shared data/

shared datasegment. sdget,
detachesa shared datasegment.
shared dataaccess.
side-by-side.
ashareddatasegment. sdenter,
dataaccess. sdgetv,

Isearch, lfind: Performs linear
bsearch: Performs abinary
hcreate, hdestroy: Manages hash
tdelete, twalk: Managesbinary
grep, egrep, fgrep:
accountingfiles. acctcom:
patterninafile. awk:

uniformly distributed. srand48,
brkctl: Allocates datain a far
fp_seg: Return offsetand
access to a shared data

and detaches ashared data
shmget: Gets asharedmemory
sbrk,brk: Changesdata

afile. cut:Cutsout
binaryfiles. hdr: Displays

to two sorted files. comm:
Creates an instance of abinary
opensem: Opens a

semctl: Controls

semop: Performs

ipcrm: Removes a message queue,
Signalsa processwaitingona
to aresource governed bya
files. lockf:Provide

semget: Getssetof
operations.

operations.

lineprinter. 1p, lpr, cancel:
group of processes. kill:

queue for printing. Ipr:

mail. mail:

/sys_errlist, sys_nerr,ermo:
mesg: Permits or denies messages
handler. ips: Imagen serial

, tty2[A-H}: Interfaceto
handler. ips: Imagen

calendar: Invokes areminder
error/ intro: Introduces system
Mapofthe ASCIIcharacter
bufferingto a stream.

real-time (time of day) clock.

scripts. /imagen.remote:

sddate: Prints and setsbackup . .

sdget, sdfree: Attachesand . . .

sdiff: Comparesfiles . . . . . .
sdleave: Synchronizesaccessto .
sdwaitv: Synchronizes shared
search and update.
search.
searchtables. hsearch,
search trees. tsearch, tfind, . . .

P

sdb: Invokes symbolic debugger. . .
. sddate(C)
sdenter, sdleave: Synchronizes . . .
sdfree: Attaches and detachesa . .
. sdget(S)
sdgetv, sdwaitv: Synchronizes . - .
» sdiff(C)

. sdenter(S)
. . sdgetv(S)
. lIsearch(S)

Permuted Index
imagen(M)
sdb(CP)

sdenter(S)
sdget(S)

sdgetv(S)

. bsearch(S)

- hsearch(S)

. tsearch(S)

Searchesafileforapattem. . . . . grep(C)
Searchesforand printsprocess . . . acctcom(C)
Searchesforand processesa . . . . awk(C)
sed: Invokesthestreameditor. . . . sed(C)
seed48,lcongd8: Generates . . . . drand48(S)
SEEMENt. « ¢ ¢ 4 4 o e o e .o . brkctl(S)
segment. fp_off, . . .. ... _ . fp.seg(DOS)
segment. /sdleave: Synchronizes . . sdenter(S)
segment. /sdfree: Attaches . . . . sdget(S)
segment. . ¢ . .« e e e o ..o shmget(S)
segmentspaceallocation. . . . . . sbrk(S)
segread: command description. . . segread(DOS)
selected fieldsofeachlineof . . . . cut(CT)
selected parts of executable . . . . hdr(CP)
Selectsor rejectslinescommon . . comm(C)
semaphore. creatsem: . . . . . . creatsem(S)
semaphore. . . . « « - . .« . . . opensem(S)
semaphoreoperations. . . . . . . semctl(S)
semaphoreoperations. . . . . . . semop(S)
semaphoresetorshared memory. . ipcrm(C)
semaphore. sigsem: . . . . .. « sigsem(S)
semaphore. /and checksaccess . . waitsem(S)
semaphoresandrecordlockingon . lockf(S)
Semaphores. « « « . o« o 4 o o 4 . semget(S)
semctl: Controlssemaphore . . . . semctl(S)
semget: Getssetof semaphores. . . semget(S)
semop:Performssemaphore . . . . semop(S)
Send/cancelrequeststo . . . . . . 1p(C)
Sendsasignaltoaprocessora . . . kill(S)
Sendsfilestothelineprinter . . . . lpr(C)
Sends, reads ordisposesof . . . . mail(C)
Sendssystemerrormessages. - - - perror(S)
senttoatenminal. . . . . . . . . mesg(C)
sequencepacketprotocol . . . . . ips(C)
serial ports. /,tty2fa-h}] . . . . . . serial(FIW)
serial sequence packet protocol . . ips(C)
SEIVICE. & ¢ v ¢ « ¢ « o o = ¢ = » calendar(C)
services, libraryroutinesand . . . . Intro(S)
SEL.aSCiiT « 4 o 4 o 0 e r e e . - ascii(M)
setbuf, setvbuf: Assigns . . . . . . setbuf(S)
setclock: Setsthesystem  + « - - . setclock(M)
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setuid,

getgrent,getgrgid, getgraam,
nonlocal *goto™.

keys.

table.

getpwent, getpwuid, getpwnam,
alsrm:

toonecharater. strzet:

mask. umask:

sddate: Printsand

execution. env:

modiikcaion fimes. utime;
umask:!

setpgrp:

tset:

speed, and line/ getty:

base. cmos: Displays and
date: Printsand

stty:

monitor. stiy:

ofday) clock. setelock:
stime:

setmode:

time. profile:

setaid, setgid:

ulimit: Gets and
modificationdates of files.
gettydefs: Speed and terminal
group IDs.

stream. setbuf,

dataina/ spun,

interpreter.

sdgetv, sdwaitv: Synchronizes
Synchronizesaccesstoa
sdiree: Attachesanddetachesa
message gueue, semaphore setor
shmctl: Coniols

shmop: Performs
shmget:Getsa

sopen: Opensafile for
rsh:Invokesarestricted

sh: Invokesthe

shV: Invokesthe

C-like syntax. csh: Invokesa
system: Executesa

shl;

install: Installation

operations.

segynent.

operations.

nap: Saspendsexecution for a
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setcolor: Setscreencolor. . . , .
setgid: SetsuserandgroupI®s. . .
setgrent, endgrent: Getgroup/ . .
setjmp, longjmp: Perfformsa . . .
setkey:Assignsthefunction- . . .
setmnt: Establishes etc/mattats .
setmode: Sets translation mode. .
setpgrp: SetsprocessgroupIB. . .
setpwent, endpwent: Gets/ . . .
Setsa process’alarmclock. . . .
Setsall charactersina siring . . .
Sets and getsfile creation
setsbackupdates, - . . 4 . 4 «
Setsenvironmentforcommand .
Setsfileaccessand” . . . . ¢ . .
Setsfile-creaionmodemask. , .
Sets processgroup I3
Setsterminalmodes. . . . . . .
Sewsterntinaltype, modes, . . . .
sststheconfigurasiondata . . . .
sets thedate.

A+ s

s 3 e

. setcolor(C)
. setuid(S)
. gelgrent(S)

L3

setjmp(S)
setkey(C)
setmnt(C)

. setmode(DOS)

setpgrp(S)
getpwent(S)
alarm(S)
strset(DOS)
umask(S)
sddate(C)

. env(C)

utime(S)

. ymask(C)

Setstheoptionsfora terminal, . . .

Setstheoptionsforthevideo . . ,
Setsthesystemreal-time (time ., .
Setsthetime. . .. ... ...
Setstranslationmode. . . . . .
Setsup anenvironmentatlogin . .
SetsuserandgroupIDs. . ., . .
setsuserlimits. . . . . . .. ..
settime: Changestheaccessand .
settingsused bygetty.
setuid, setgid:Setsuserand . . .
setvbuf: Assigasbufferingtoa  , .
sgetl: Accesseslonginteger . . .
sh: Invokestheshellcommand . .
shared dataaccess.

. e e v = =

L A A N ]

setprp(S)
tset(C)
getiy(M)
cmos(HW)
date(C)
stty(C)
stty(HW)
setclock(M)
stime(S)
setmode(DOS)
profile(M)
setuid(S)
ulimit(S)
settime(C)

. gettydefs(F)
. setnid(S)

shareddamsegment. /sdleave: . . .

shareddata segment. sdget,
shared memory. ipcrm: Removesa
shared mamoryoperations. . . .
sharedmemoryoperations: . - .
shared memorysegment.
sharedreading and writing. . . .
shell (commaundinterpreter). . .
shell command interpreter. .
shell commandinterpreter. .
shell command interpreterwith
shellcommand.
Shelllayer manager.
shell script.
shl: Shelllayermanager. . .
shmetl: Controls shared memory .
shmget: Getsashared memory . .
shmop: Performsshared mamory -
shortinterval. , .

DI
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setbuf(S)
sputi(S)
sh{C)
sdgetv(S)
sdenter(S)
sdget(S)
perm(C)
shmetl(S)
shmop(S)
shmget(S)
sopen(DOS)
rsh(C)
sh(C)
shV(C)
csh(C)
system(S)

. shi(C)
. instali(M)
. shi(C)

shmctl(S)
shmget(S)
shmop(S)
nap(S)



haltsthe CPU.

processing.

Closesoutthefile systemsand
interpreter,

sdiff: Comparesfiles
Suspends aprocessuntil a
whatto do uponreceiptofa
upon receipt of asignal.

of processes. kill: Sends a
semaphore. sigsem:

gsignal: Implements software
waiting on a semaphore,
atan2: Performs trigonometric/
hyperbolic functious.

cmchk: Reports hard disk block
chsize: Changes the

size: Prints the

objectfile.

interval.

interval.

current/ ttyslot: Findsthe
spline: Interpolates
nroffinpnt.

ssignal, gsignal: Impiements
reading and writing.

gsort: Performsaguicker

orrejectslinescommon totwo
look:Findslinesina
tsort:
sorf:
soelim: EXiminates
an errormessagefilefrom C
shrk, brk: Changesdata segment
process.
spawnl,
movedata; Copies bytes fromsa
cron: Executes eommandsat
receipt of a signal. sigaal:
/Sets teaminal type, modes,
bygetty. gettydefs:
hashcheck: Finds spelling/
spelling/ spell, hashmake,
spellin, hashcheck: Finds
curve,
pieces.
split:
context, csplit:
into a/ frexp, klexp, modf:
uucico: Scanthe
urtclean: Clean-up the uucp
Configuresthelineprinter
printf, fprintf,
integer datain 2/
exponential,/ exp,log, pow,

shutdn: FlushesblockI/Oand .
shutdown: Terminates sl
shutsdown the system. /reboot:
shV: Invokesthe shell command
side-by-side.
signal occurs. pause:

signal. signal: Specifies
signal: Specifies whattodo

-----

signalto aprocessoragroup . . .

Signalsaprocesswaitingona . .
signals. ssignal,
sigsem: Signalsaprocess . , .
sin, cos, iam, asin, acos, atan, .
sinh, cosh, tanh: Performs . . .
size.
size ofafile.
size of an object file, .
size: Printsthesizeofan . . . .
sleep: Suspendsexecutionforan

sleep: Suspends execution foran

slot in the utmp file of the
amooth curve, .
soelim: Eliminates.so’sfrom .
softwaresignals. . . . .
sopen: Opensafileforshared .
sort.
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Permuted Index

. shutdn(S)
shutdown(C)
. haltsys(C)
. shv(C)

. sdiff(C)

. pause(S)
. signal(S)
signal(S)
. Lill(S)

- sigsem(S)
. ssignal(S)
. sigsem(S)
. trig(S)

« sinh(S)
cmchk(C)
chsiae(S)
size{CP)
. size(CP)

. - sleep(C)
. . sleep(S)

sort: Sortssnd mergesfiles. . ., .
sorted files. comm: Selects . . .

sortedlist, . . . . .. .o
Sorts afiletopologically. . .
Sortsand merges files. . .
.so’sfromuoroffinput. . . .
source. mkstr: Creates . .
space allocation.
spawnl, spawnvp: Creaiesanew
spawnvp: Creates anew process.
specific address.
specified times.
Specifies whattodoupon . . .
speed, and line discipline.
Spezd andterminalseténgsused

L

e o o =

A ® o m & % e om

. ttyslot(S)

- spline(CP)

. soelim(CT)
ssignal(S)

< sopen(DOS)
- qsort(S)

. sort(C)

. comm(C)

- look(CT)

. tsort(CP)

~ sort(C)

. soelim(CT)
. mksw(CP)

. &brk(S)

. spawn(DOS)
. spawn{DOS)

. cron(C)
. signal(S)

. . gelty(M)
. . gettydefs(F}

spell, hashmake, spekin, . . . .

spellin, bashcheck: Finds
spelling errers. /hashmake, . .
spline: Interpolates smooth . .
split: Splits a fileinto
Splitsafileintopieces, - . - -
Splitsfilesaccordingto
Splits fioating-pointnumher . .
spool directoryforwork. . - .
spool directory.
spoolingsystem. lpadmin: . » .
sprintf: Formats output.
sputl, sgetl: Accesseslong - «
s#rt, log10: Performs

A & 4 s
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. spell(CT}
spel}(CT)
. spel(CT)
- spline(CP)
. split(C)

. split(C)
csplit(C)
. frexp(S)

. uucico(C)
. unclean(C)
. lpadmin(C)
print{(S)

. sputl(S)

« exp(S)
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Permuted Index

exponential, logarithm, power, squarerootfuactions. /Performs , . exp(S)
number. rand, srand: Generatesarandom . . . . rand(S)
Generatesuniformuly/ srand48,seed48, lcongd8: . . . . . drand43(S)
input. scanf, fscanf, sscamf:Convertsand formats . . . scanf{S)

software signals. ssigmal, gsgnalk Implements . . . . ssignal(S)
programs. stackuse: Determines stackrequirementsforC . . . . . stackuse(CP)
requirementsfor C programs. stackuse: Determines stack . . . . stackuse(CP)

output. stdio: Performs standardbufferedinputand . . . . st&io(S)

ConvertsRational FORTRANinto standardFORTRAN. ratfor: . . . ratfor(CP)
gets: Getsa string from the standardinput. . . . . . . . . . . gots(CP)
communication package. ftok: Standardinterprocess . . . . . . . stdipc(S)

pr:Printsfilesonthe stardardoutput. . . . . . . . . . pr(C)
Ipsched,Ipshut, Ipmove: Starts/stopsthelineprinter/ . . . . Ipsched(C)
systemcall. stat:Dataretumedbyshat . . . . . stat(Fj
stat, fstat: Getsfilestates. . , . . . stat(S}
stat: Dataretwrned by statsystemcall. . . . . ... .. stat(F)
prep: Preparestext for statistical processing. . ... . . . . prep(CI)
ustat: Getsfilesystem statistics. . . . .. ... ..., ustatS)
virtualmemory statistics. vnstat:Reports . . . . . vmstat(C)
fileno: Determines stream status. ferror, feof, clearerr, . . . . ferror(S)
Ipstat:printslineprinter statusinformasion. . . . - . , . . Ipstat(C)
uustat: uuep statusinquiryand jobcontrol. . . . uustat(C)
communication/ fpcs: Reportsthe swtusofinter-process , . . . , . ipcs(C)

ps:Reportsprocess sttus.  + ¢ ¢ 4 a0 0 .. .. .. ps(C)

stat, fstat: Getsfile status. . .. .. .. ... ... stat(S)
buffersdinput and output. stdio: Performsstandard . . . ., , stdio(S)
stime: Setsthetime. . . . . ... stime(S)

‘Waits for a child processto stop orterminate. wait:
nextkey:/ dbminit, fetch, store, delete,firstkey, - .
operations. strdup:Performs sking

. ey Wait(S)
Invokes the streameditor.sed: . . .

¢ . - dbm(S)
« « . . strimg(S)
sed(C)

fflush:Closesor flushesa stream. fclose, . . . . -.« » . fclose(S)
Getsa character froma sweam. fgete, {getchar: « v - .. fgetc(DOS)

fopen, freopen, fdopen: Opensa sweam. . .. . . . . - + = « + » fopen(S)
fputchar:Writea charactertoa stream. fputc, .. . .. .. ... fputc(DOS)

Repositionsafile pointerin a stream. fseek, ftell, rewind: . . . . fseek(S)
Getscharacterorword froma stream. /getchar, fgetc, getw: . , . getc(S)
fgets:Getsastringfroma stream.ges®, . « + « v « « + .+ gets(S)
Prints thefirstfewlinesofa stream. head: . ... ..., .. head(C)

Puts acharacteror wordona stream. /putchar, fpute, putw: . . . putc(S)
puts.fputs:Putsastringona stream. . . . ... . . . « + « . putss)
setvbuf: Assigns bufferingtoa sweam. setbuf, .. ... ... . setbuf{S)
clearerr, fileno: Determines sircamstatus. ferror,feof, . . . . , ferror(S)

Pushes character backintoinput stream. ungetc: . . . . . . . . . ungetc(S)
fclose, fcloseall: Closes streams. . o v o 0 « s v & = v & fclose(DOS)
cgets:Getsa steing. . . . . .. « v s+ == = cgets(DOS)

gets, foets: Gets a stingfromasteeam. . . . . . . . gets(S)
gets: Gew a string fromthe standard mput « « .« gets(CP)

puts, fputs: Pusa stingonaskeam. . . . . . . . . puts(S)
strdup: Performs stringoperations. . . . . e« « . . string(S)
ves: Prints siringrepeatedly. . . . . . . . . . yes{C)
silen: Returnsthelengthofa strins, . . . . . . . + « + 1 4 » Striea(DOS)
theorder of charactersii a 3iring. strrev: Reverses . . . . . ., stirew{DOS)

sktod, atof: Converts a string to adouble-precision/ . . . . strtod(S)
strtol, atol, atoi: Cenverts swingtointeger. .. . . . . . . . strto(S)



strset: Setsall charactersina
cputis: Putsa

stringsin an object file,
xstr: Extracts

strings: Finds the printable
relocation bits.

string,
characterstolowercase.
charactersin a string.
stringtoonecharater.

to adouble-precisionnumber.
string tointeger.

mount: Mountsafile
umount:Dismounts afile
characterstouppercase.
terminal.

videomonitor.

of adocument.
oranotheruser.
countsblocksin a file,
du:

ownership. quot:

sync: Updatesthe

sync: Updatesthe

su: Makesthe usera
terminals: List of

signal occurs. pause:
interval. nap:

interval. sleep:

interval. sleep:

process. ungetty:

swapadd: Adds
swapctl: Adds

swab:

sdb: Invokes
strip: Removes

datasegment. sdenter, sdleave:
sdgety, sdwaitv:

command interpreterwith C-like
Checks Clanguage usage and
backups and restores files.
administration utility,

Sends systemerror/ perror,
error/ perror, sys._errlist,
Automaticallyboots the

config: Configures aXENIX

cu: Calls another XENDX

file systemsandshutsdownthe
thelineprinter spooling

stringtoonecharater. . . . . ,
stringtotheconsole. . . . . ,
strings: Findsthe printable

strings from Cprograms. . . . .

strings in an object file.
strip: Removes symbolsand . .
strlen: Retumsthefengthofa .
strlwr: Convertsuppercase ., ,
strrev: Reverses the order of

strset: Setsall charactersina . . . .

strtod, atof: Convertsastring .
strtol, atol, atoi: Converts
stractire,
structure. . . .
stupr: Converts lowercase

PR R I I

style: Analyzescharacteristics .
su: Makestheuserasuper-user .
sum: Calculateschecksumand .
izesdiskusage. . . . .
Summarizesfilesystem , , . .
super-block.
super-block. . ., ..
super-useror anotheruser. . .
supported terminals.
Suspends a processuntila
Suspends execution forashort |
Suspends executionforan . . .
Suspends executionforan , , .
Suspends/restartsagefty . . .
swab: Swaps bytes.
swap area
swaparea
swapadd: Adds swap area
swapctl: Addsswaparea
Swapsbytes. . . . . . .. ..
sxt: Psendo-devicedriver. . . .
symbolicdebugger. . ., . . .
symbolsandrelocationbits. . .
sync: Updatesthe super-block.
sync: Updates the super-block.
Synchronizes access to ashared
Synchronizes shared data access.
syntax, csh: Invokesashek . .
syntax. lint:
sysadmin: Performs file system .
sysadmsh: Menudriven system
sys_errlist,sys_nerr,ermo: . .
sys_nerr, ermo: Sends system

v o w4
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Permused Index

. strset(DOS)
. cputs(DOS)
strings(CP)
. xstr(CP)
strings(CP)
. strip(CP)

. strlen(DOS)
. strlwr(DOS)
. strrev(DOS)
strset(DOS)
. strtod(S)
strtol(S)
mount(C)

« umount(C)

.« strupr(DOS)
sity: Setsthe optionsfora . ., , .,
stty: Setstheoptionsforthe ., . .
. . style(CT})

. stty(C)
stty(

+ su(C)
- sum(C)
. du(C)
. quot(C)
syme(C)
sync(S)
- su(C)

. « tenninals(M)

4 2 s

L
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......

. pause(S)

. nap(S)

. sleep(C)

. sleep(S)

. ungetty(M)
. swab(S)
swapadd(S)
swapctl(C)
swapadd(S)
swapetl(C)
. swab(S)

. sxt(M)

. sdb(CP)

. strip(CP}y

. syuc(C)
sync(S)
sdenter(S)
sdgetv(S)
¢sh(C)

. 1ini(CP)
sysadmin(C)
. sysadmsh(C)
. perror(S)

. perror(S)

v

a

system. autoboot; . ., . . ., . . . autoboot(M)
SYStem. . . . w v 4 s e e e .. config(C)
SYSteM. o 4 o v ¢+ « s o o » « . cu(C)
system. /reboot: Closesoutthe . . . haltsys(C)
system. Ipadmin: Configures . . . . lpadmin(C)
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mkfs: Constructsafile
mkuser: AddsaloginIDtothe
mount: Mountsafile
commandson aremote XENIX
Removesa useraecount fromthe
umount: Unmountsafile
thenameofthe current XENTX
Gets nameof current MENJX
who:Lists whoisonthe
identification file.
/reboot: Closes out the file
fsck:Checksandrepairsfile
checklist: List of file
rep: Copies filesacross XENIX
device,
forfiaws and createsbad track
aliashagh: Micnetaliashash
Masterdevice information
Formatofmountedfile system
setmnt: Establishes /etc/mnttab
tbl: Formats
term: Terminal driving
hdestroy: Manages hash search
ctage: Createsa
afile.
Performs/ sin, cos,
fmctions. sinh, cosh,
backup: Incrementaldamp
dump: Incremental dump
program.
wape: Magnetic

deroff: Removes nroff/troff,
woff.
search trees. tsearch, tfind,

tee: Createsa

method of turning terrninals on/
temporaryfile. tmpngm,
tmpfile: Createsa

tempnam: Creates anamefora

fornroff.

terminfo/ capinfo: convert
database.

termcap:

termiafo:

Generates a filenamefora
tenninfo:

nroff. term:

tgetstr, tgoto, tputs: Performs
termio:General

tty: Special

dial: Establishes anout-going
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‘sygtem.

system.
system.
SYStEM. o o « « o s o s 4 x v &
remote: Executes . . . .
system. rmuser:
system.
system.
system.

system.

uname: Prints .+ . . . .
UNAME: + » = + = & & -

> & 8 o w B 4 o= = a

systemld~TheMicnet system « . . .

systemsand shuts down the/ . , .
systems. . ’
systemsprocessed by fsck, . . . .
systems.
systty: System maintenance . , .
table. badtrk: Scans fixeddisk . .
table generator. .
table. master: .
table. mattab: .
table, . ¢ 0 o0 kv e e e s
wables fornroffortroff,
tablesfornroff.
tables. hsearch, hcreate, . . . .

R R S -

tail: Ddiversthelastpaxtof ..
q, asin, acos, atan,afan2: . . .
tanh: Performshyperbolic . . . .
tape format.
tapeforinat.
tape: Magnetic tape maintenance -
tape maintenance program. . . .
tar: archive format.
tar: Archives files.
tbl, and eqn constructs.
tbl: Formats tablesfor aroffor . .
tdelete, twalk: Managesbinary . .

s a4 o o o s ¢ o=

P I

o o = m s

miafs(C)
mkuser(C)
mount(S)
remote(C)
imusec{C)
umount(S)
aname(C)
uname(S)
who{C)
systemid(M)
haltsys(C}
fack(C)
checklist(¥)
rep{C)

. systty(M)
. badtrk(M)

aliashash(M)
master(F)
mnttab(F)
setmat(C)
tbl(CT)
term(F)

. hsearch(S)

ctags(CP}
tail(C)
trig(S)
sinb(S)
backup(F)
dump(F)
tape(C)
tape(C)
tar(F)
tar(C)

. deroff{CT)

tbl(CT)

. tsearch(S)

tee: Creates atecinapipe. . . . . . tee(C)
teeinapipe. . . ¢ . o o .. . . - tee(C)
talinit,mkimittab: Alternative . . . telinit(C)
tempnam: Createsanamefera . . . tmpnam(S)
temporaryfile. . . . . . . . . . . tmpflle(S)
temporaryfile. tmpnam, . . . . . tmpnam(S)
term: Conven¥onal names. . . . . term(CT)
term: Terminal driving tables . . . . term(F)
termcap descriptionsinto . . - . . capinfo{C)
termcap: Terminal capability . . . termcap(M)
Terminal capability database. . . . termcap(M)
terminal capability database. . . . terminfo(M)
terminal. ctermid: . . . . . . . . ctermid(S)
terminal description database. . . - terminfo(S)
Terminal drivingtablesfor . . . . . tenn(F)
terminalfunctions. /tgeiflag, . . . . termcap(S)
tenuinalinterface. . . . . . . . . termio{M)
terminal interface. , . ., - - - . - tty(M)
terminal line connection. .+ . - . . dial(S)



ordeniesmessagessenttoa
tset: Sets

clear: Clearsa

gettydefs: Speed and

stty: Sets the optionsfora
terminal: Login

isatty: Findsthe name of a
line discipline. getty: Sets
enable: Tumson

disable: Tumsoff

inittab: Alternativelogin
teys: Login

terminals.

ity: Gets the
/Alternativemethod of turning
terminals: List of supported
fora child process to stop or
exit, _eNit:

kill;

shutdown:

exit:

tic:

tput: Queries the

tenmcap descriptionsinge
terminfo: Format of compiled
teominfo file.

data base.

database.

intexface.

test:

ed: Invokesthe

ex:Invokesa

newform: Changesthe format ofa
diff: Compares two

irnprint: Printe

imprint: print

iprint: Converts

egncheck: Forinats mathematical
prep: Prepares

cwcheck: Prepares constant-width
nroff: A

plock: Lock process,

intro: Introdnces

troff: Typesets

binarysearch trees. tsearch,
tgetstr, tgoto, tputs: Per{forins/
Performs/ tgetent, tgetnum,
tgoto, tputs: Perfsrms/ tgetent,
tgetent, tgetnuin, tgetflag,
/tgetnum, tgetfiag, tgeistr,

Executescommandsatalater

terminal: Loginterminal. . . . .
terminal. mesg: Permite
terminal modes.
texminal screen.
terminal sctfingsused by getty. . .
terminal.
termipal. . . .. ... .., -
terminal. ttyname,
terminaltype, modes, speed,and .
terminals andline printers. . . .
terminals andprinters.
terminals file.
terminalsfile. . .. .. .. ..
terminals: List of supported . . .
terminal’'smpame. . . . ... ..
terininalson and off.
terminals. . . .. 0. a0 . .
terminate. wait: Waits
Terminatesa process.
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Terminates alf processing. . . . .
Terminatesthecallingprocess. . .
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terminfodatabase. . .. . . ..
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terminfo: terminalcapability . . .
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test: Testsconditions. . . . . . .
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textfile, . . . . . . e e e e
textfiles,. . . . .. . .. P

textfileson an IMAGEN printer. .
text fileson an BMAGENprinter.
text filesto DViformat. . . , . .
text for nroff, troff. /checkeg, . .
text for statistical processing. . . »
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textformatter. .
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textprocessingcornmands. . - .
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tfind, tdelete, twalk: Manages . .
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time. at, batch:
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mesg(C)
tset(C)
clear(C)

. gettydefs(F)

stty(C)
terminal(HW)
ttyname(S)
getty(M)
enable(C)
disable(C)
inittab(F)

- ttys(M)
. terminals{h1)
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tey(C)
telinit(C)
terminals(d)
wait(S)
exit(S)

. kili(C)

shatdown(C}
exit(DOS)
tic(C)
tput(C)

. capinfo(C)
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terminfo(F)
terminfo(F)
terminfo(M)
terminfo(S)

- termio{M)

test(C)
test(C)
ed(C)

ex(C)
newforin(C)

. diff{C)
. imprint(C)

imprint(CT)
iprint(C)
eqn(CT)

. prep(CT)

cw(CT)
nroff(CT)

. plock(S)

Tnko(CT)
tralf(CT)

. tsearch(S)
. termcap(S)

termcap(S)
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time(S)
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clock: The system real- time (timeof day)clock. . . . . . . . . clock(M)
Setsthe systemreal-time (timeof day)clock. sekclock: . . . setclock(M)
Setsup anenvironmentatlogin #ime. profile: . .. ... ... . profile(M)
sme: Setsthe time. . . « . . .. ... ... . stimeS)
Executes commandsat specified times.cron: « . . . . .. .. .. cron(C)
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fileaccessandmeodification simes. uime:Sets . . , . . . . . utime(S)
file, tmp#file: Createsatemporary . . . . wupfile(S)
foratemporary file. tmpnam, tempnam: Createsaname ., tmpnam(S)
/isascii, tolower, toupper, toascii: Classifiesorconverts/ . . . ctype(S)
conv, toupper, tolower, toascii: Translates characters. . . . conv(S)
characters. conv, tonpper, tolawer, toascii: Translates . . ... conv(S)
/isgraph, iscntrl, isascii, tolower, toupper, toascii:/ . . . . . ciype(S)
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files. top, top.next: TheMicnettopology . . . top(M)
tsort: Sortsafile topologically. . . . . .. .. « « tsort(CP)
top, top.next: TheMicnet topologyfiles. . . ... .. . . top(M)
modification times of a file. touch: Updatesaccessand . . . . . touch(C)
fiscntrl, isascii, tolower, toupper, toascii: Classifiesor/ . . . ctype(S)
Translates characters. conv, teupper, tolower, toascii: . . . ., . conv(S)
database. tput:Queriestbeterminfo . . . . . tput(C)
Iwgetflag, tgetstr, tgoto, tputs: Performstermiral/ . . . . . termcap(S)
tr:Translates characters. . , , , . tr(C)
ptrace: Tracesaprocess. - » « . . . . . . ptrace(S)
disk for lawsand createsbad wcack table. /Scansfixed , . . . . . badtrk(M)
conv, toupper, tolower, toascit; Translatescharacters. . . , , . . . conv(S)

tr: Translatescharacters. . . . , . . . tr(C)

setmode: Sets translakionmode. . . . . . . . . setmode(DOS)
ftw: Walksafile tree. . ... .. ... ..... ftw(S)
twalk: Managesbinarysearch trees. tsearch, tfind, tdelete, . . . . tsearch(S)
acos,atan, atan2: Performs trigonometric functions. /asin, . ., . trig(S)
Preparesconstant-width textfor troff. cw,checkcw, cwcheck: . . . cw(CT)
mathematicaltextfor oroff, troff. /eqncheck: Formats . . . . . eqn(CT)
tbl: Formats tables fornroffor troff. . . . . . . O () (9 4]
itroff: TrofftoanTMAGENprinter. . . . itroff(CT)
troff: Typesetstext. . . .. . . . . troff{CT)
file. charmap: Generate trofiwidth filesandcamb . , . . . charmap(CT}
Mauagesbinary search trees. tsearch, tfind, tdelete, twalk: . . . , tsearch(S)
tset: Setstarminalmodes. . . . . . tset(C)
topologically. tsort:Sortsafile , ., . .+ . . . tsor(CP)

mapchan:Formatof ttydevicemappingfiles, .. . . . . mapcban(F)
mapchan: Configure ttydevicemappiag. . . . . . ¢ -« A
tty:Getstheterminal’sname. . . . tty(C)
tty: Special terminalinterface. . . . tty(M)
monochrome, ega,. screen: tty[01-n],color, . . . .. .. « . screen(HW)

tty2[a-b], #y2[A-HJ/ ttyla-h], tM[A-H]] e v s+« .« seriai(HW)
tty2fA-H|:Interface/ ttyla-h] uyl[A-H], tty2[a-h], . . . . . . . serial(HW)
ty2[A-H]:/ ttylla-h)], tyl{A-H],ty2fa-b], . ., . . . .. serial(HW)
Interface/ ttyl(a-h], ttyl[A-H] ty2[a-h], ty2[A-H]J . .« » serial(HW)
to/ ttyl[a-h], ttyl[A-H], tty2[a-h], tty2[A-H]: Interface . « . serial(FIW)
ports. /, ttyl{A-H] ,tty2[a-b] tty2[A-H]:Interfacetoserial . . . . serial(HW)
/, ttyl[A—-H},tt)’z{a-h], ty2[A-H]: Interfacetoserial/ . . . serial(HW)

of aterminal. ttyname, isatty: Findsthename . . . ttyname(S)
ttys: Loginterminalsfile. . . . . . ttys(M)
utmp file of thecurrentuser. ttyslot: Findstheslotinthe . . . . . ttyslot(S)



/mkinittab: Altemativemethod of
printers. disable:

accton:

printers, enable;

trees. tsearch, tfind, tdelete,
dtype: Determines disk
file:Detenninesfile

getty: Setstenninal

types.

types: Primitive system data

mmt:

troff:

variable.

; /localtime, gmtime, asctime,

limits.
characters.
creationmask.
vask.
structure.

XENILXsystem.

current XENEX system.
file. unget:

an SCCSfile.
intoinput stream.

the consolebuffer.
S geity process.
’ seed4§, Icongd8: Gencrates
afile.

mktemp:Makesa

units: Cenverts

readingor/ locking:Locksor

umount:

files. pack, pcat,

Performslinearsearch and

timesofafile. touch:

of programs. make: Maintains,

sync:

sync:

lowercase. strhwr: Converts

Converts lowercase characters to

lint: ChecksClanguage

diction: Checkslanguage

du: Summarizes disk

, explain: Correctslanguage

. checkmm, mmcheck: Checks
S clock: Reports CPU ime

user. su:Makes the

rmuser: Removesa

id: Prints

: setuid, setgid: Sets
i Getstheloginnameo{the

turning terminalsonandoff. . . .
Turns off terminalsand . . . . .
Tumns on accounting.
Tumsonterminalsandline . . .
twalk: Manages binaryscarch . .
type.
type.
type, modes, speed, andline/ . .
types: Primitive systers data . . .
types.
Typesets documents.
Typesetstext. . .. ... ...
TZ: Timezoneenvironment . . .
tzset: Convertsdate andtimeto/ .
uvadmin: administrative control. .
ulimit: Gets and setsuser
ultoa: Convertsnumbersto . , -
umask: Setsandgetsfile . . . . .
umask: Sets file~-creationmeode . .
umount: Dismountsafile . . . .
umotnt: Unmountss file system. .
uname:Getsnameofcurrent . . ,
uname: Printsthenameofthe . .
Undoesa previousgetofan SCCS

unget: Undoesapreviousgetof . .
ungetc: Pushes characterback . .
ungetch: Returns acharacterto , .
ungetty: Suspends/restarisa . . .
unifonnly distributed. srand48, .
uniqg: Reportsrepeatedlinesin . .
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unigquefilename. . . . ... ..
units: Convertsunits. . . . . . .
units. . .. ..., L. o« e ons
unlink: Removes directory entry. .
unlocksafileregionfor . . . . .

Unmounts afilesystem. . . . . .
unpack:Compresses and expands
update. Isearch, ifind: .
Updatesaccess and modification .
updates, and regeneratesgroups .
Updates the super-block. . . . .
Updatesthe super-block. . . . .
uppercase characterste . . . . .
uppercase. strupr: .
usage and syntax.,
usage. . .
usage. . -

usage ofMMmacros. + « « + « .
used. ... .. ..
userasuper-useroranother . . .
useracceuntfromthesystem. . .
userandgroup IDsandnames. . .
userandgroupIDs. .+ + « v 4 4 -«
user. cuserid:
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disable(C)

. accton(C)
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. tsearch(S)

.

dtype(C)
file(C)
getty(M
types(¥)
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mmt(CT)
trof{(CT)

- tz(M)

ctime(S)

. uadmin(S)

ulimit(S)
ultoa(DOS)
umask(S)
umask(C)
umouut(C)

. umount(S)

.
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uname(S)
uname(C)
uuget(CP)
unget(CP)

. ungetc(S)

ungetch(DOS)
ungetty(M)
drand48(S)
unig(C)
mktemp(S)
units(C)
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unlink(S)
locking(S)
umount(S)

. pack(C)

Isearch(S)
touch(C)
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sync(C)
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. strlwr(DOS)

strupr(DOS)
lint(CP)
diction(CT)
du(C)
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. su(C)
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/getgid, getegid: Getsreal
environ:The
getpw: Gets password for agiven
newpgrp: Logs
ulimit: Gets and sets
logname:Finds login nameof
group/ /Getsreal user, effective
the user a super-user or another
in theutmp file of the current
write: Writes to another
finger: Fmdsinformationabout
wall: Writesto all
statistics.
driven systemadministration
modification times.
utn p,wtmp:Formatsof
endutent, umnpname: Accesses
ttyslot: Finds the slotin the
‘wimp entries.
entry. endutent,
forwork.
directory.
Administers
uusub: Monitor
uuclean: Clean-upthe
control. uustat:
files.
filecopy. uato,
job control.

XENIX-to-XENIXfilecopy.
XENDL

val:

assest: Helps verfy

abs: Returns an integer absolute
Returnswitha nonzero exit
ceil,fmod: Performsabsolute
getenv:Gets

labs: Returnsthe absokite
putenv: Changes oradds
true:Rettznswith azero exit

varargs:
TZ: Time z¢ne environment
Getsoption letterirom argument
displayeditor. vi,view,

assert: Helps

red:Invokes a restricted

scesdiff: Comparestwo
formattedoutputofa/ vprintf,
screen-oriented display editor.
stty: Setsthe optionsforthe
screen-oriented display/ vi,
vmstat. Reports
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user, effective user,real/ . . ., . . getuid(S)
userenvironment. . . . . ., . . euviron{M)
userlD. . ... .0 ..o L .. getpw(S)
userintoapewgroup. . , . . , . . newgrp(C)
userfimits. . . .. . ... ... ulimit(S)
WSET. ©+ v+ o o v oo « o + « . . . logname(S)
uscr,realgroup,andeﬁecuve + » .« getuid(S)
user. su:Makes . . .. .. ... su(C)

user. ttyslot: Findstheslot ., . . . .
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ussat:Getsfilesystem . . ., . . . .
utility. sysadmsh:Menu - . . . . . .
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utmpand wtmp enwies. . . . ., .
utmpfileentry. . . ... . . ..
utmp fileof the currentuser. . . . .
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utmp, wirnp: Formats ofutmp and
usnpname: Accessesutmpfile . .
uucico: Scan the spool directory ., .
uuclean: Clean-uptheuucpspool .
UUCPcontrol files. uuinstall: . . .
uucpnetwork, « .« v a4 - . .
uucp spooldirectory. . . . . . .
uucp statwsinquiry andjob . . .
uuinstall: Administers UUCP mntrol
uupick :PublicXENIX-to-XEKIX .
uustat: uucpstatus inquiryand . . .
uusub:Monitoruucpnetwork. . . .
uuto, uupick: Pubkic . . . . ..
uux: Executescommand on remote
val: ValidatesanSCCSfile. . ., .
ValidatesanSCCSfile. . . . .,
validity of program. . . . . . ..
value. . . L. L. 00 .0 .
value. false: . . .. ... .
value, floor,ceilingand/ /iabs, .
valueforenvironmentname. . .
valueof alonginteger. _ . . . ..
valueto environment. . . . . .
value. . . ... L. .. -
vararge: variable argument list. . . .
variable argumentlist. . . . « , . .
variable. .. .. ..... ...
VECIOr. getopt: . & « ¢« « o » . o »
vedit: Invokesa screen-orientsd . .
verify validity of program.
versionof. . . . ... .. ...
versions of an SCCSfile. . . . . .,
viprintf, vsprintf: Pints . . - . . .
vi, view, vedit: Invokesa . . . .
videomonitor. . .. . . . ... .
view,vedit: Invokesa . . . . . . .
virtualmemnorystatistics, . - . . .
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wali{C)
ustet(S)
sysadmsh(C)
ukune(S)
unp(Mj}
getut(S)
ttyslot(S)
utmp(M)
getut(S)
uucico(C)
uuclean(C)
winstatl(C)
uusub(C)

. uuclean(C)

. uustat(C)
uuinstall(C)
uuto(C)
uustat(C)
uusub(C)
uuato(C)

» uux(C)

val(CP)
val(CPF)

. assert(S)

abs(S)
false(C)
floor(S)
getenv(S)
1abs(DOS)
putenv(S)
wuel{C)
Varargs(S)
varargs(S)

assert(S)
red(C)
scesdiff(CP)
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. vi(C)
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¥i(C)
vmstat(C)
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files stem:Formatofasystem
Printsforinatted outputofa/
output of a/ vprintf, viprintf,
background processes.
tostoporterminate,

sigsem: Signalsa process

stop orterininate. wait:
checksaccessto aresource/
fro:

characters.
whodo:Determineswho isdoing
what,
charinap: Generate troff
hyphen: Finds hyphenated
Scanthespooldirector for
cd: Changes
chdir: Changes the
Get thepathname of current
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fputc, {putchar:

outp:
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putpwent:

write:

wall:

write:

afileregion for reading or
open; Opensfileforreading or
a file for shared readingand
utmp,whmnp: Formatsof utmpand
entries. utmp,

commands.

Assembler., asx:
masm: Invokes the
boot:
inwo: Introduces
commands. intro! Introduces
netutil: Administersthe
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cu: Calls another
Executescommands on aremote
Prints the name of the current
uname: Gets name of current
rep: Copies files across
dosld:
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entriesfromfiles.

pregrams,
programs.
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vmstat: Reportsvirtualmemory .
volume. . o ¢ v 4 e e 0 4. .

Permmuted Index

. vmstat(C)
. filesystem(F)

vprintf, viprintf, vsprintf: . . . . . vprintf(S)
vsprint{: Printsformatted . . . . . yprinti(S)
wait: Awaitscompletionof . . . . wait(C)
wait: Waitsfor a child process . . . wait(S)
waitingon asemaphore. . . . . . . sigsem(S)
Waitsfor achild processto . . . . . wait(S)
waitsem, nbwaitsem: Awaitsand . . waitsem(S)
Walks afiletree. « o « ¢ 0 « o o . f1w(S)
wall: Writesto allusers. . . . . . . wall{C)
we:Countslines.wordsand . . . . we(C)
what, . . « ¢« « o 4 W « + » . . whodo(C)
whodo: Determines who is domg - . whodo(C)
width filesand catabfile. . . . . . . channap(CT)
Wordls. o v 4 4w a ke e oe e a hyphen(CT)
work. qucico: . .. L. ... uucico(C)
workiug directory. T (o))
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working directory. getewd: . . . . getcwd(S)
working directoryname. . . . . . . pwd(C)
Write acharactertoastream. . . . fputc(DOS)
write: Writesto afile. . . . . . . . write(S)
write: Writestoanotheruser. . . . . write(C)

Writes abyteto an outputport. . .
Writes acharactertothe . . . . .

. outp(DOS)
- putch(DOS)

Writesapassword file entry. - - . . putpwent(S)
Writestoaflle. . . . . . .. ... write(S)
Writestoallusers, . . . . .. .. wall(C)
Wiritesto anotheruser. . « . . . . »7ite(C)
writing, /Locksorunlocks . . . . . locking(S)
writing,. . .. . ... . « + « + - open(S)
writing, sopen:Opens .+ + » .+ « . sopen(DOS)
WHTp entries. .« « « s o « = + + = utmp(M)
witmp: Formats of utmp andwtmp . utmp(M)
xarps: Constructsand executes . . . xargs(C)
XENIX 8086/186/286/38¢ - . . . . asx(CP)
XENIXassembler. . ., . . . . . . masm(CP)
XENKbootprogram. . . - . . . boot(¥IW}
XENIXcommands. .+ . - . . . . Intro(C)
XENKDeve opmentSystem . . - Intro(CP)
XENIXnetwork. -~ « - . - . « + « petutil(C)
XENIXsystem, =« « « = » « = « » config(C)
XENIXsystem. . + « + « » « + « c8(C)
XENIXsystem. remote;: « « » « - remote(C)
XENIX system. wnatne: - - - - . - uname(C)
XENIXsystem. « + « + + » « . . uname(S)
XENIXsystems. + . . = « » « » » rcp(C)
XENIXtoMS-DOScrosslinker. - dosld(CP)
XENIX. . ... veunnon..ux(C)
XENFX-to-XENIXElecopy. . . . unte(C)
xlist, fxlist: Getsnamelist . . , . . xlist(S)
xref: Cross-referencesC . - « . - xref(CF)
xstr: Exacacts strings fromC . . - . xstr(CP)

y0,y1, yn:PerformsBessel . , . .

. bessel(S)
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bessel, jO, jL, jo, ¥0, yl, yo: PerformsBessel? . .
compiler-compiler. yace:Tnvokesa - » « - , .
yes: Prints string repeatedly.

bessel, j0, j1, jo, y0,y1, yn: Performs Besselfunctions,
true: Retaraswitha zereemtvalue. . . . . . .
TZ: Time z0ne eavironment variable.
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