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CONTENTS

2. System Calls

INTO(2) ottt et introduction to system calls
ACCEPH2) wrrerrrretrrernrntent st accept a connection on a socket
ACCESS(2) wervrerrrrernrensnsnrerensnsnre e snsnssssens determine accessibility of file
BINA(2) oottt bind a name to a socket
CONNECH2) ceovrrrernrerirernrerssseresreses s esenenes initiate a connection on a socket
AUP(2) oottt b aene duplicate a descriptor
Lo 1VN 07X W2 (c L1 ) o) 10PN duplicate a descriptor
flock(2) weeeeveeereeeeeirinens apply or remove an advisory lock on an open file
15)'% (107 [ synchronize a file’s in-core state with that on disk
getdtablesize(2) .........oiireireincineiree s get descriptor table size
getegid(2)(getgid) ..ttt get group identity
8etZIA(2) vt get group identity
getitimer(2) ... get/set value of interval timer
getrusage(2) ....oceeveneernnenennns get information about resource utilization
8etSOCKOPH(2) oeveeeeriieeesrceenetstseercrsnicneaes get and set options on sockets
KIlIPE(2) cevreeererererensttnsesesesesnssssncnetsnenennes send signal to a process group
LSEEN(2) covvrerrrcrirncreciee et essnesecineens listen for connections on a socket
TECV(2) wvucriiicrncnisennnssnssnrennssensssessssessssssassens receive a message from a socket
recvVirom(2)(recy) ......oweeeerevesrereensesensennenans receive a message from a socket
7] Lot (072 RO ... synchronous I/O multiplexing
SENA(2) wevvererinrrerennirernseresntessessssstesss s s ssnesaens send a message from a socket
$endto(2)(SeNd) ......cvuverrrrerinrernenerinsenessesnsennes send a message from a socket
setitimer(2)(getitimer) ........ccoevvevicsescnrnnens get/set value of interval timer
SEtTeZIA(2) wveeererereetereete e set real and effective group ID
SEtretid(2) ...ovveeverunerereerniennrieerennneesseennsasannns set real and effective user ID’s
setsockopt(2)(getsockopt) ......ceweeeerevenrenennnens get and set options on sockets
Shutdown(2) ........eeoeueeenneneneenee shut down part of a full-duplex connection
C17=40) [016) {072 L OO POV IS block signals
sigpause(2) ....... atomically release blocked signals and wait for interrupt
SIGTEUITU2) «eovnerrereeereee ettt sscssesessanenses return from signal
SigSetMASsK(2) ..covvvvereererecnnnniensniersesstsecsssscnscaseins set current signal mask
SIZStACK(2) woucvrrerrrererereisisncisnsienscennacnnes set and/or get signal stack context
SIGVEC(2) wovurrnternrnentesri sttt s enas software signal facilities
SOCKEH(2) «eevrrrrernrnsisrsesnsnnsnsnnenenenanes create an endpoint for communication

NOTE

Entries of the form dup2(2)(dup)
indicate that the function listed
first is described in the entry for
the function given in parentheses.
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3. Library Subroutines

intro(3) introduction to C library functions
abort(3) ; generate a fault
abs(3) integer absolute value
alphasort(3)(scandir) scan a directory
asctime(3)(ctime) convert date and time to ASCII
assert(3) program verification
atof(3) convert ASCII to numbers
atoi(3)(atof) convert ASCII to numbers
atol(3)(atof) convert ASCII to numbers
bemp(3)(bcopy) bit and byte string operations
beopy(3) bit and byte string operations
bzero(3)(bcopy) bit and byte string operations
calloc(3)(malloc) memory allocator
closedir(3)(opendir) directory operations
closelog(3)(syslog) control system log
crypt(3) DES encryption
ctime(3) convert date and time to ASCII
ctype(3) character classification macros

dbm_clearerr(3)(Ndbm) ......cccceerceccrnsunsnennssennens data base subroutines
dbm_close(3)(Ndbm) ......cccccevcevnrinsisssersnsaesacnes data base subroutines
dbm_delete(3)(ndbm) data base subroutines
dbm_error(3)(ndbm) data base subroutines
dbm_fetch(3)(ndbm) data base subroutines
dbm_firstkey(3)(ndbm) ... data base subroutines
dbm_nextkey(3)(ndbm) data base subroutines
dbm_open(3)(ndbm) data base subroutines
dbm_store(3)(NAbm) .....ccceveereereereerecrresaesaesaeeseeseesnenes data base subroutines
dn_compP(3)IESOIVET) .covuerrreerrrsssesssssnssnnsnsssssnsssssenssnssnsss resolver routines
dn_expand(3)(resolver) resolver routines
ECVH(3) crrrrrrnrinrerinessennessnss s s s e sessessssasaes output conversion
edata(3)(_end) last locations in program
enCIypPt3)(CIYPL) oeeevrerreernersesessrsesssssssensessscsens ... DES encryption
_eNA(3) vt senns last locations in program
endgrent(3)(ZEtGTent) .....cewvereerereersesrierseserseensessnsesnesnns get group file entry
endpwent(3)(getpwent) get password file entry
endusershell(3)(getusershell) ....... get legal user shells
environ(3)(exec)) ..... execute a file
_etext(3)(end) ..... last locations in program
EXCC(3)(EXECL) .uvvrrerererenreeresaesesssesassnesessassnssnessassasssassaossasssssssossassns execute a file
EXECI(B) ceevreerrernnernrirenrecssesnsssassssssnsssnsnsssansossasssosstssssssaassssssssssnassnsnns execute a file
EXECIE(BNEXECL) .evvrrrrerrrerrrrerenserenneraesesneseesesnessessesseseesessesessnessnssases execute a file
eXECIP(BNEXEC]) wuuurururrnrrssrenessssussssnsssssssssssssesssssssnssssssssssasnss execute a file
exect(3)(execl) execute a file
EXECV(3)(EXECL) .uvvrererrererrererreressensesensesessesessesersessessssensenssens execute a file
eXeCVE(3NEXECD) .vverrrrerecrrrenrenrseerensenenenesesnaanens . .. execute a file
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execvp(3)(execl) ... execute a file
(O 1{(C ) J— terminate a process after flushing any pending output
FCVEBNECVE) eveetectettntrinins st ssecsas s ssecssssasssnssesssnns output conversion
HSBIDCOPY) ouuveirirceinincnsicessesenecnsesnsanns bit and byte string operations
freeB)mAllOC) ......eeceeuecrrinercnciiinecesesneesscsssssseasnnees memory allocator
FIEXP(3) covrereerr s split into mantissa and exponent
GEVHBNEEVE) ouerereteen st siscacssnsenssassenes output conversion
=115 (14 (< ) PR value for environment name
getSTeNt(3) e ... get group file entry
Stz yats () 100511221 11 OO get group file entry
getgrnam(3)(getgrent) ........vcereeecrncrcniisenncnnnes get group file entry
getlogin(3) .., get login name
ZtOPH3) vt get option letter from argv
8etPass(3) et - read a password
ZetPWENL(3) cecuerereetereteretenreteeteee et er e get password file entry
getpwnam(3)(getpwent) .......cceveerererernnsisnnennns get password file entry
getpwuid(3)(getpwent) ... get password file entry
getusershell(3) .......oveeerreeennenernenreee s essessessassnes get legal user shells
getWd(3) ot get current working directory pathname
gmMtime(3)(CHME) ...cvveercuncrerenrercecrriennnes convert date and time to ASCII
INeX(B)(SLICat) ....coovveererrnreenerenetsi sttt senes string operations
initstate(3)(random) .........cecveereueeeisennces better random number generator
INSqUE(3) ovveveereeereeereese e insert/remove element from a queue
isalnuM(3)(CtYPe) .ececererervernriernnerncrernensaennsnnne character classification macros
15aSCii(3)(CLYPe) ..cvvevvererererrreeeeererensrenennenans character classification macros
isatty(3)(ttyname) ............... v senas find name of a terminal
iscntrl(B)(CLYPe) coovvevreeeeusesissistesnenesncnsnnanses character classification macros
isdigit(3(CtyPe) covveererrererieenrietsrnsencnennenee character classification macros
isgraph(3)(ctype) ........... ... character classification macros
islower(3)(ctype) cereetessnerersnanasnsesaseses character classification macros
iSprint()(Ctype) ...ccveeuveerrensrerenensernnecnsennne character classification macros
ISpUNCEB)(CLYPE) weeveevenrineneesensescnsasnscnnnaens character classification macros
isSpace(3)(CLYPe) wuvvereeseuecrsensessusnsscnsensenensene character classification macros
ISUPPEr(3)(CLYPE) wvvvererrsensersenrnsnnecnscnsensenscns character classification macros
isxdigit(3)(CLtYyPe) wvevrererernensreeseerercccnsnsnscnnnens character classification macros
ldexp(3)(frexp) ..... split into mantissa and exponent
localtime(3)(ctime) convert date and time to ASCII
1ongIMP(3)(SEHMP) «vveeuererrrnessrssrssesssnssensassansssssnssessssssssssasssesses non-local goto
MALIOC(3) ceoveenrresrrnnnnsnsnsnsesensssesnssesssessnsssasesesssasssssasssnsnsssasans memory allocator
mktemp(3) ...... . verersrenrene make a unique file name
MOAf(B)ATEXP) «.ecvververeremsrrsrssrsrnsressensanensenes split into mantissa and exponent
moncONtrol(3)(MONILOT) .....ccevererruruerenensesserasesaranne prepare execution profile
11110 1110) { € ) PRSPPI ROR S prepare execution profile
mONStartup(3)(MONItOT) ...ccueveruerreresessensenssssensscns prepare execution profile
NADIM(3) cevnrrreirrrerninerrererenrenssssnsssss s sssssssnssssssnns data base subroutines
01111 ((C ) OO OO RO PRPPRO get entries from name list
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opendir(3) directory operations
openlog(3)(syslog) control system log
pclose(3)(popen) initiate I/O to/from a process
perror(3) system error messages
popen(3) initiate I/O to/from a process
psignal(3) .. system signal messages
J0510) (<) ORISR quicker sort
random(3) better random number generator
remd(3) coeecenenneenaes routines for returning a stream to a remote command
readdir(3)(opendir) directory operations
realloc(3)(malloc) memory allocator
re_comp(3)(regexp) regular expression handler
re_exec(3)(regexp) regular expression handler
remque(3)(ANSqUE) ...ccreeseeresnessasaeene insert/remove element from a queue
res_init(3)(resolver) resolver routines
res_mkquery(3)(resolver) . resolver routines
res_send(3)(resolver) resolver routines
rewinddir(3)(opendir) directory operations
rexec(3) return stream to a remote command
rindex(3)(strcat) string operations

rresvport(3)(remd) routines for returning a stream to a remote command
ruserok(3)(remd) .. routines for returning a stream to a remote command

scandir(3) scan a directory
seekdir(3)(opendir) . directory operations
setegid(3)(setuid) ... set user and group ID
seteuid(3)(setuid) ..... - set user and group ID
setgid(3)(setuid) set user and group ID
setgrent(3)(getgrent) get group file entry
T=17) 111 o () 1RO non-local goto
setkey(3)(crypt) DES encryption
setlogmask(3)(syslog) control system log
setpwent(3)(getpwent) . get password file entry
setpwfile(3)(getpwent) get password file entry
setrgid(3)(setuid) .....ceuneeresreerrernrnerrsetesissnsnse s sssasssnens set user and group ID
setruid(3)(setuid) «...coeuvieeereeesesenirseeeeeense e set user and group ID
setstate(3)(random) better random number generator
setuid(3) set user and group ID
setusershell(3)(getusershell) .... get legal user shells
siginterrupt(3) allow signals to interrupt system calls
3 (STSJ 01 ) DN suspend execution for interval
srandom(3)(random) .. better random number generator
11 (0 1{(C ) OO TP string operations
SreMPBXSIICat) cocucueeercnrcrceirseinsnseesinsnnesessssssesesnes string operations
strcpy(3)(strcat) .. string operations
strlen(3)(strcat) string operations
Strncat(3)(SIreat) ....cveerercecnenescencnenesenesssesnsennnaes string operations
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StINCMPB)(SIICAL) ..vuueirirircicrciininsisnesenissessessssssssssssesens string operations
SENCPY(B)(SICAL) vecvvevrrerernicrrecerirncissimscanssasesessesnsssensssenes string operations
SWAD(3) vvrereierrerintniessinns st s sssesssssssssssssssssasssssessssssass swap bytes
sys_errlist(3)(Perror) ........cwecrrencrncnnens system error messages
)£ (0146 SRR SR control system log
SYS_NEIT(3)(PEITOT) ...euuncrrrrcnrcrncrscnsinnsnsenssassscssessssnes system error messages
sys_siglist(3)(psignal) ........ccccoeuvmeurnrenercnseniecnscnnenns system signal messages
SYSEEMUA3) weerrvererereterrinrer e issue a shell command
telldir(3)(Opendir) ........ccveuveeueeeeeeerensernesennesessesnssnnaennes directory operations
timezone(3)(Cime) ........cccocuevvurecnrencnnerncnnnn. convert date and time to ASCII
t0ascii(3)(Ctype) .c.cveeveevereeierenieecicernnennes character classification macros
() (D17 () 1(17 o =) OO OO character classification macros
toupper(3Ctype) ..cceeeervenneneisiseisinnsresnnnns character classification macros
tyNAME(3) vttt sbesrns find name of a terminal
ttyslot(3)(ttyname) ........ccveveeeeeeeeeisinesneeneierennennns find name of a terminal

3C. Compatibility Functions

alarm(3C) ..o schedule signal after specified time
fiME(BC)HME) wuevverereretirniresreete ettt sassasnans get date and time
ZEPW(BC) cerineiunninniisncissi s s snnss s sssssssasssssssssasssssasens get name from uid
4137 (1111 47 TSRO set and get terminal state(defunct)
NICE(3C) vttt esses st s s st sssssenes set program priority
PAUSE(3C) corvrernrneerrrsnsisrsssssss sttt sessesssasenssessssssnsns stop until signal
-1 1T (G ) OO PO ROOon random number generator
SINAI(BC) wevrrrereenerereereteeterse s naenes simplified software signal facilities
srand(BO)Iand) ......ccccveeevenrnenennnsrnseersnenensenens random number generator
SEEY(3C) covrercrrrnrenrenerssnstes s rssacn s set and get terminal state(defunct)
HME(BC) vt ses e get date and time
HMES(BC) cuvrrrenninireieieeietee sttt sss s seesssssnsssnns get process times
UHME(3C) covrrererencrneetsterssrsassssssssssensssenss set file times
VallOC(BC) ueenmencrinncnscinisesssnssssssssesssssasssessssasns aligned memory allocator
vHMES(3C) .vvreenirisenrensinnennee get information about resource utilization

3N. Networking Functions

endhostent(3N)(gethostbyname) .........cccceecescvnuenae get network host entry
endnetent(BN)(getnetent) .......covcveenmcicesinciscscssinsiines get network entry
endprotoent(3N)(getprotoent) .........c.ocuuvinisceiinssnnes get protocol entry
endservent(3N)(getServent) ........c.oviniimnieiseennnes get service entry
gethostbyaddr(3N)(gethostbyname) ...........cccouueee. get network host entry
gethostbyname(3N) ....cecveieeeeeemsecsinnscanciisinnsinnnnns get network host entry
gethostent(3N)(gethostbyname) .........ccccvcuveeeennnees get network host entry
getnetbyaddr(3N)(getnetent) ......eviniennsnissnsenns get network entry
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getnetbyname(3N)(getnetent) get network entry
getnetent(3N) get network entry
getprotobyname(BN)(getprotoent) ................................... get protocol entry
getprotobynumber(3N)(getprotoent) .......c.ceceseessceunsces get protocol entry
Pl 03 (010051 (1)1 OO get protocol entry
getservbyname(3N)(getservent) .......cceeuverrsssussisenssennenncs get service entry
getservbyport(3N)(getservent) .....ccooecveuenceeeusenennens get service entry
getservent(3N) get service entry
htonl(3N) ....cceevveueneen convert values between host and network byte order
htons(3N)(htonl) .... convert values between host and network byte order
inet(3N) - Internet address manipulation routines
inet_addr(BN)(net) ....c.uveesceceenene Internet address manipulation routines
inet_Inaof(3N)(inet) .......ccceueerernnee Internet address manipulation routines
inet_makeaddr(3N)(inet) .............. Internet address manipulation routines
inet_netof(3N)(inet) .......cccoeurereunenee Internet address manipulation routines
inet_network(3N)(inet) .........ccene. Internet address manipulation routines
inet_ntoa(3AN)(net) .....ccccecencneecrncee Internet address manipulation routines
ntohl(3N)(htonl) ..... convert values between host and network byte order

ntohs(3N)(htonl) .... convert values between host and network byte order

sethostent(3N)(gethostbyname)

get network host entry

setnetent(3N)(getnetent) ...................

................................. get network entry

setprotoent(3N)(getprotoent)
setservent(3N)(getservent)

............ get protocol entry
.......... get service entry

3S. Standard I/0 Functions

clearerr(3S)(ferror) ......wmnireersessnesusessnensnensescnses stream status inquiries
£C10SE(3S) cuurvrrrirvenrinninisinsinsnssessesnssnsssssnsstss st s s nnes close or flush a stream
fdopen(3S)(fOPen) ......couueremrueerrrsssssssersnsssssnnsensensessens . open a stream
feOf(BS)IEITOT) wouvretrrerrierrernersrsersesssse s ssnsessnscasnscnss stream status inquiries
fEITOT(3S) wouvurncnrerrenirentseseetsssnsenssss s s s assssnsessnsenses stream status inquiries
fIUSK(3S)ECIOSE) ..evvververrrrurersenssrssenssesssusenasessenscnsensenns close or flush a stream

fgetc(3S)(getc) ..

get character or word from stream

fgets(3S)(gets) ....
fileno(3S)(ferror) .

.. get a string from a stream
........ stream status inquiries

fopen(395) .......

fprintf3S)(printf) .....ccevvervverrercrnnnnees

fputc(3S)(putc)

fputs(3S)(puts) ....ccceeuevevurnecee.

... Open a stream

.............. formatted output conversion
. put character or word on a stream

fread(3S) . reersasaesiaesensssesnesenes

. put a string on a stream
...... buffered binary input/output

freopen(3S)(fopen) .....

.......... .... Open a stream

fscanf(3S)(scanf)

fseek(3S) .

formatted input conversion
......... reposition a stream

ftell(3S)(fseek) .......

reposition a stream

fwrite(3S)(fread) .....cceeveseereres

... buffered binary input/output

vili Contents

Programmer’s Reference, Volume 2




ZetC(3S) et get character or word from stream
getchar(3S)(Getc) .......cceveverrerrenreerrenne get character or word from stream
GEtS(3S) et get a string from a stream
getw(3S)GEtC) ..oununenieeniiienieneeenanens get character or word from stream
PrINt(3S) oo formatted output conversion
PULCBS) oo put character or word on a stream
putchar(3S)(putc) ......oueeveernirrnne put character or word on a stream
PULS(3S) cerreetett s sasenns put a string on a stream
PUtW(BSHPULC) eovererrneicniaes put character or word on a stream
reWind(BS)fSEek) .....c.ouemmerverniriinrricicincsciscesnns reposition a stream
SCANS(3S) woucvvrurierriiriircaiscaesnceseneasenessessese s esaees formatted input conversion
Setbuf(3S) ..o assign buffering to a stream
setbuffer(3S)(setbuf) .........cccuvevveiinivcincunineees assign buffering to a stream
setlinebuf(3S)(setbuf) ........cccecvvuvrenrivcencrnnncee. assign buffering to a stream
sprintf(3S)(Printf) ........ceeeereerveeveienricrerrcnrnens formatted output conversion
SSCANf(3S)(SCANS) ..oueuuirueusnnerrnscesennsecnsenssnsasnasen formatted input conversion
170 10T ) OO standard buffered input/output package
ungetc(3S) ..vvvervenieneiennneninnnenaens push character back into input stream

3X. Miscellaneous Functions

curses(3X) ..oeverrvnnnieininnnnns screen functions with “‘optimal” cursor motion
dbminit(3X) weveveeriiiitcteec e data base subroutines
delete(BX)NAbmInNit) .....ccccoveerriieireriiiciiiicinnnes data base subroutines
fetch(BX)(AbmINit) ....cccevvvvencririnirerirecieenncenaenes data base subroutines
firstkey(3X)dbminit) ........cocevevmmmvcnsncccncciicncnninens data base subroutines
nextkey(3X)(Abmunit) .......ccoeevseinvirivencnsrereesesineseennnes data base subroutines
store(3X)(dbminit) ........ccceeveeeereeeienernenrnrenreressessesnens data base subroutines
tgetentBX) ..ceeenieieeeene terminal independent operation routines
tgetflag(3X)(tgetent) .........c......... terminal independent operation routines
tgetnum(3X)(tgetent) .................. terminal independent operation routines
tgetstr(3X)(tgetent) ........cccccuuueee. terminal independent operation routines
tgoto(3X)(tgetent) ......ccccveuvunnenee terminal independent operation routines
tputs(3X)(tgetent) .........ccueuuneuee. terminal independent operation routines
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C

PERMUTED

abs(3) integer

accept(2)

a socket

of file

access(2) determine
/inet_netof(3n) Internet
flock(2) apply or remove an
specified time

valloc(3C)

valloc(3C) aligned memory
realloc(3) calloc(3) memory
calls siginterrupt(3)

scandir(3)

sigstack(2) set

on an open file flock(2)
getopt(3) get option letter from
convert date and time to
atof(3) atoi(3) atol(3) convert
ctime(3) localtime(3) gmtime(3)

/setbuffer(3S) setlinebuf(3S)
ASCII to numbers

numbers atof(3)

atof(3) atoi(3)

signals and wait for/ sigpause(2)
dbm_error(3) dbm_clearerr(3) data
firstkey(3X) nextkey(3X) data
byte string operations bcopy(3)
bit and byte string operations
/initstate(3) setstate(3)

fread(3S) fwrite(3S) buffered
bind(2)

beopy(3) bemp(3) bzero(3) ffs(3)
sigblock(2)

sigpause(2) atomically release
fread(3S) fwrite(3S)

stdio(3S) standard
/setlinebuf(3S) assign

values between host and network
bemp(3) bzero(3) ffs(3) bit and

INDEX

abort(3) generate a fault .... abort(3)
abs(3) integer absolute value abs(3)
absolute value ..........ceuue. abs(3)
accept a connection on a socket .........ccceceereenne accept(2)
accept(2) accept a connection on ..........cceeureeeee accept(2)
access(2) determine accessibility .......ceeovcueeennee access(2)
accessibility of file ....... access(2)
address manipulation routines ..........cccceeevviuenee inet(3n)
advisory lock on an open file ........cccoeereernsenninnnes flock(2)
alarm(3C) schedule signal after alarm(3C)
aligned memory allocator ..........ccvureeureneees valloc(3C)
allocator .........eeuvennnee valloc(3C)

allocator malloc(3) free(3) .......ceeeeereunerenensenaes malloc(3)
allow signals to interrupt system ............ siginterrupt(3)
alphasort(3) scan a directory ......c.ceeeeecsecns scandir(3)
and/or get signal stack context ...........ccecuueee sigstack(2)
apply or remove an advisory 1ock .......cccceerreenee flock(2)
ATV corerrersnrinrenssnssssssssssssssssssssssssasssssssssssssssssssssnss getopt(3)

ASCII /asctime(3) timezone(3) ..........cccveuueeeennees ctime(3)
ASCII to NUMDETS ....ccvvvivviririrrnnsisenssensensessnsensens atof(3)
asctime(3) timezone(3) convert/ .........coceuueunine ctime(3)
assert(3) program verification ............occeeueeeerenee assert(3)
assign buffering to a stream ...........ceeueuevunnene setbuf(3S)
atof(3) atoi(3) atol(3) convert atof(3)
atoi(3) atol(3) convert ASCII to ........covevveenrreunne. atof(3)
atol(3) convert ASCII to numbers ..........c.ceeureunnne atof(3)
atomically release blocked .........cccoeeuuiuennen. sigpause(2)
base subroutines /dbm_nextkey(3) ......... dbm_open(3)
base subroutines /delete(3X) .....coeevereruenes dbminit(3X)
bemp(3) bzero(3) ffs(3) bit and .......cccccreeuerrennnae beopy(3)

beopy(3) bemp(3) bzero(3) ffs(3) ..........

better random number generator;/ ... random(3)
binary iNput/OUtPut .......ccerreeessrnesesssiensssssnenns fread(3S)
bind a name to a socket ......iiieeeriiierenennnnnnne bind(2)
bind(2) bind a name to a socket ........cccocoserierunnees bind(2)
bit and byte string operations ..........cccceeeeueneee beopy(3)
block signals .......... sigblock(2)
blocked signals and wait for/ ........ccceeeernenee sigpause(2)
buffered binary input/output .......cccveeveereeen. fread(35)
buffered input/output package .........cecesueerenens stdio(35)
buffering to a stream ......ccoeveerrenenmeserenscnenencns setbuf(3S)
byte order /ntohs(3n) convert ........oeeveereenns htonl(3n)

byte string operations bcopy(3) beopy(3)
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swab(3) swap

string/ bcopy(3) bemp(3)
intro(3) introduction to
malloc(3) free(3) realloc(3)
intro(2) introduction to system
allow signals to interrupt system
number generator; routines for
ungetc(3S) push

/toupper(3) tolower(3) toascii(3)
/fgetc(3S) getw(3S) get
/fputc(3S) putw(3S) put
tolower(3) toascii(3) character
status/ ferror(3S) feof(3S)
fclose(3S) fflush(35)

/seekdir(3) rewinddir(3)

system log syslog(3) openlog(3)
system(3) issue a shell

return stream to a remote
returning a stream to a remote
socket(2) create an endpoint for
on a socket

accept(2) accept a

connect(2) initiate a

shut down part of a full-duplex
listen(2) listen for

set and/or get signal stack
closelog(3) setlogmask(3)
ecvt(3) fcvt(3) gevi(3) output
sprintf(3S) formatted output
sscanf(3S) formatted input
atof(3) atoi(3) atol(3)
/gmtime(3) asctime(3) timezone(3)
/htons(3n) ntohl(3n) ntohs(3n)
communication socket(2)
encryption

asctime(3) timezone(3) convert/
sigsetmask(2) set

pathname getwd(3) get

optimal cursor motion

screen functions with optimal
/dbm_error(3) dbm_clearerr(3)
firstkey(3X) nextkey(3X)
time(3C) ftime(3C) get
asctime(3) timezone(3) convert
/dbm_nextkey(3) dbm_error(3)
dbm_store(3)/ dbm_open(3)
/dbm_fetch(3) dbm_store(3)
/dbm_firstkey(3) dbm_nextkey(3)
dbm_open(3) dbm_close(3)
/dbm_store(3) dbm_delete(3)
delete(3X) firstkey(3X)/
/dbm_delete(3) dbm_firstkey(3)
dbm_fetch(3) dbm_store(3)/
/dbm_close(3) dbm_fetch(3)

set and get terminal state
dbminit(3X) fetch(3X) store(3X)

bytes swab(3)

bzero(3) ffs(3) bit and byte beopy(3)
C library functions .......ceeeesssssmsssssssessesssessionens intro(3)
calloc(3) memory allocator .........occniessinenes malloc(3)
calls intro(2)
calls siginterrupt(3) siginterrupt(3)
changing generators /random ..........ccceee. random(3)
character back into input stream ................... ungetc(3S)
character classificatio isalpha(3)
character or word from stream ............cccccoveuuun. getc(35)
character or word on a stream ........c.ccooeeeenscnnnns putc(3S)
classificatio /toupper(3) isalpha(3)
clearerr(3S) fileno(3S) stream .........cccoeeeeurerenecs ferror(3S)
close or flush a Stream ..........cccceeeeeececeeseecerserenses fclose(3S)
closedir(3) directory operations ........... opendir(3)
closelog(3) setlogmask(3) control ............cueeeu.. syslog(3)
COMMANG ...ucuveenenrencnsssesessssssessassssssasssssanssssassnns system(3)
command reXec(3) .......eererresmsnasensnninseesssensann rexec(3)
command /ruserok(3) routines for ................. remd(3)
COMMUNICALION .cuurrvernrerreesraesennnneesnenssssssnssnnas socket(2)
connect(2) initiate a connection ...................... connect(2)
connection on a socket accept(2)
connection on a socket .........cerreererensrenescnsrnes connect(2)
connection shutdown(2) ......ccoeseeosueencn.. shutdown(2)
connections on a socket listen(2)
context Sigstack(2) .....ccceveeeereersenermssressssssasees sigstack(2)
control system log /openlog(3) .........c.ceceurenee syslog(3)
conversion ecvt(3)
conversion /fprintf(3S) .......cuveneveencnesereenees printf(395). .-

conversion scanf(3S) fscanf(3S) ......cccceceereereennee scanf(3S)

convert ASCII to numbers atof(3)
convert date and time to ASCII .........cccceeevverenneen ctime(3)
convert values between host and/ ............c...... htonl(3n)
create an endpoint for socket(2)
crypt(3) setkey(3) encrypt(3) DES ...................... crypt(3)
ctime(3) localtime(3) gmtime(3) .......ccceveeeuvennen. ctime(3)
current signal mask sigsetmask(2)
current working directory getwd(3)
curses(3X) screen functions with .........ceceeeenene curses(3X)
cursor motion curses(3X) ......ceeceeererrerenreresaeens curses(3X)
data base subroutines dbm_open(3)
data base subroutines /delete(3X) ............. dbminit(3X)
date and time time(3C)
date and time to ASCII /gmtime(3) ................. ctime(3)
dbm_clearerr(3) data base/ .......eeeeereeueene dbm_open(3)
dbm_close(3) dbm_fetch(3) .......cceceeervvennne dbm_open(3)
dbm_delete(3) dbm_firstkey(3)/ ............... dbm_open(3)
dbm_error(3) dbm_clearerr(3) data/ ........ dbm_open(3)
dbm_fetch(3) dbm_store(3)/ ......cecevrveuene dbm_open(3)

dbm_firstkey(3) dbm_nextkey(3)/ dbm_open(3)
dbminit(3X) fetch(3X) store(3X) ......cccevvnnne dbminit(3X)
dbm_nextkey(3) dbm_error(3)/ ................ dbm_open(3)
dbm_open(3) dbm_close(3) ..........occurrereneee dbm_open(3)

dbm_store(3) dbm_delete(3)/ .........ocuueee. dbm_open(3)
(defunct) stty(3C) gtty(3C) stty(3C)
delete(3X) firstkey(3X)/ ...oorvvuenieercncncnces dbminit(3X)
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r

crypt(3) setkey(3) encrypt(3)
dup(2) dup2(2) duplicate a
getdtablesize(2) get

access(2)

scandir(3) alphasort(3) scan a
rewinddir(3) closedir(3)
getwd(3) get current working
files in-core state with that on
routines /res_send(3) res_init(3)
/res_init(3) dn_comp(3)
descriptor

dup(2)

dup(2) dup2(2)

conversion

program _end(3) _etext(3)
setregid(2) set real and
setreuid(2) set real and

insque(3) remque(3) insert/remove
crypt(3) setkey(3)

crypt(3) setkey(3) encrypt(3) DES
locations in program
/getgrnam(3) setgrent(3)
/gethostent(3n) sethostent(3n)
/getnetbyname(3n) setnetent(3n)
socket(2) create an

entry /setprotoent(3n)
password/ /getpwnam(3) setpwent(3)
/ getservbyname(3n) setservent(3n)
getusershell(3) setusershell(3)
nlist(3) get

endgrent(3) get group file
endhostent(3n) get network host
endnetent(3n) get network
endprotoent(3n) get protocol
setpwfile(3) get password file
endservent(3n) get service
/exec(3) execve(3) exect(3)
getenv(3) value for

sys_errlist(3) sys_nerr(3) system
locations in program _end(3)
/execle(3) execlp(3) execvp(3)
execlp(3) execvp(3) exec(3)/
exec(3)/ execl(3) execv(3)
execl(3) execv(3) execle(3)

file /execvp(3) exec(3) execve(3)
execve(3) exect(3) environ(3)
sleep(3) suspend

moncontrol(3) prepare
execvp(3) exec(3)/ execl(3)
/execlp(3) execvp(3) exec(3)
/execv(3) execle(3) execlp(3)
flushing any pending output
modf(3) split into mantissa and
re_comp(3) re_exec(3) regular
sigvec(2) software signal
simplified software signal

DES encryption .......ccccccesessemsensseessssssssessssssessnees crypt(3)
AESCIIPLOT ..uuuveienscisncsisssisssssssesesannas dup(2)
descriptor table size ..........cuseecerecreeennes getdtablesize(2)
determine accessibility of file ..........cocceerssererees access(2)
directory scandir(3)
directory operations /seekdir(3) opendir(3)
directory pathname ...........vcommesincsceseees getwd(3)
disk fsync(2) synchronize a .....ccoovcececcesneennnns fsync(2)
dn_comp(3) dn_expand(3) resolver ...... res_mkquery(3)
dn_expand(3) resolver routines ............ res_mkquery(3)
dup(2) dup2(2) duplicate a .......ccceerumeressusrusccscenns dup(2)

dup2(2) duplicate a descriptor
duplicate a descriptor ........cceuuu..e.
ecvt(3) fevt(3) gevt(3) output ..... -
_edata(3) last 10cations in .......ccceeeeveveerererernenenenes
effective group ID
effective user IDs

element from a queue
encrypt(3) DES encryption ........c.oevueerenenene.
encryption
_end(3) _etext(3) _edata(3) last ........cceverrerervennne.
endgrent(3) get group file entry
endhostent(3n) get network host/ . gethostbyname(3n)

endnetent(3n) get network entry .............. getnetent(3n)
endpoint for communication ............ccceeerreunee. socket(2)
endprotoent(3n) get protocol ................ getprotoent(3n)
endpwent(3) setpwfile(3) get ........ccovuvuurnee. getpwent(3)
endservent(3n) get service entry ............. getservent(3n)
endusershell(3) get legal user/ .............. getusershell(3)
entries from name list .........coeuveurrerenessrisienneneennnne nlist(3)
entry /getgrnam(3) setgrent(3) .........coeecssune getgrent(3)
entry /sethostent(3n) .........coceveuee. gethostbyname(3n)
entry /setnetent(3n) .......cocceveecrcencscnsnnens getnetent(3n)
entry /setprotoent(3n) ........cceecrnenns getprotoent(3n)
entry /setpwent(3) endpwent(3) ................ getpwent(3)
entry /setservent(3n) .........coecnieinenne getservent(3n)
environ(3) execute a file .........coveueerrcrienreninnnnes execl(3)
environment name .............. getenv(3)
error messages perror(3) perror(3)
_etext(3) _edata(3) 1ast .....ccceeerververerernenne w.._end(3)
exec(3) execve(3) eXect(3)/ ..vvverevereeneenenresseens execl(3)
execl(3) execv(3) execle(3) .......ominnnrnrsnniescsnnnns execl(3)
execle(3) execlp(3) execvp(3) ...ccevrrrcrenrersenes execl(3)
execlp(3) execvp(3) exec(3)/ ....cvveererrnnrnernsennnnns execl(3)
exect(3) environ(3) execute a .........eeere.. execl(3)
execute a file /execvp(3) exec(3) execl(3)
execution for interval . sleep(3)
execution profile /monstartup(3) .........co..... monitor(3)
execv(3) execle(3) execlp(3) . execl(3)
execve(3) exect(3) environ(3)/ ......ceeeeeeeeerunee. execl(3)
execvp(3) exec(3) execve(3)/ ..o execl(3)
exit(3) terminate a process after ...........oenne. exit(3)
exponent frexp(3) 1dexp(3) ...ccveerserseseusenscnsns frexp(3)
expression handler re_comp(3)
faCilitiEs ...ccocvcririsirrmsenssisscsnis st sssisssessesens sigvec(2)
facilities signal(3C) signal(3C)
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abort(3) generate a

flush a stream

ecvt(3)

fopen(3S) freopen(3S)

stream status/ ferror(3S)
fileno(3S) stream status/
firstkey(3X)/ dbminit(3X)
stream fclose(3S)

beopy(3) bemp(3) bzero(3)

or word/ getc(3S) getchar(3S)
stream gets(35)

determine accessibility of
setpwfile(3) get password
setgrent(3) endgrent(3) get group
exect(3) environ(3) execute a

an advisory lock on an open
mktemp(3) make a unique
utime(3C) set

ferror(35) feof(3S) clearerr(3S)
disk fsync(2) synchronize a
ttyname(3) isatty(3) ttyslot(3)
/fetch(3X) store(3X) delete(3X)
advisory lock on an open file
fclose(3S) fflush(3S) close or
exit(3) terminate a process after
open a stream

scanf(3S5) fscanf(3S) sscanf(3S)
/fprintf(3S) sprintf(3S)

output conversion printf(3S)

or word on/ putc(3S) putchar(3S)
stream puts(35)

binary input/output

memory allocator malloc(3)
stream fopen(3S)

into mantissa and exponent
input conversion scanf(3S)
reposition a stream

in-core state with that on disk
stream fseek(35)

time(3C)

shutdown(2) shut down part of a
introduction to C library
motion curses(3X) screen
input/output fread(3S)

ecvt(3) fcvt(3)

abort(3)

rand(3C) srand(3C) random number
/setstate(3) better random number
generator; routines for changing
getw(39S) get character or word/
get character or word/ getc(35)
table size

getgid(2)

name

“identity

getgrnam(3) setgrent(3)/

fault abort(3)
fclose(3S) fflush(3S) ClOSe OF ..u.cuereeresruscissenacuses fclose(3S)
fevt(3) gevt(3) output CONVErSION ....ceeeveeseenseuscnses ecvt(3)
fdopen(3S) open a stream fopen(3S)
feof(3S) clearerr(3S) fileno(3S) .......cccceeceesenseae ferror(3S)
ferror(3S) feof(35) clearerr(3S) ........c.coerseusenss ferror(3S)
fetch(3X) store(3X) delete(3X) ......ceveeerucses dbminit(3X)
fflush(3S) close or flush a fclose(3S)
ffs(3) bit and byte string/ bcopy(3)
fgetc(3S) getw(3S) get character ..........ccoeeeveuee getc(3S)
fgets(3S) get a string from a gets(3S)
file ACCESS(2) wuvuueruersmunnssnssessssennssssssranrassasssansnss access(2)
file entry /endpwent(3) .......ccoceeeriseecsensea getpwent(3)
file entry /getgrnam(3) ........ceeverseresesneensenes getgrent(3)
file /execvp(3) exec(3) execve(3) ......ccwrrererenens execl(3)
file flock(2) apply OF TEMOVE .....ccevrerersrsensersenns flock(2)
13113 111 T SO O OO mktemp(3)
file tIMES .uevrevcrresimsensninesisenasieansansanssnaesanassanas utime(3C)
fileno(3S) stream status/ ferror(3S)
files in-core state with that on ...........ccueunee.ee. fsync(2)
find name of a terminal ttyname(3)
firstkey(3X) nextkey(3X) data/ ......ccccceeuucen. dbminit(3X)
flock(2) apply Or remove an ........ccoceeeseesressesnrns flock(2)
flush a stream ... fclose(3S)
flushing any pending output exit(3)
fopen(3S) freopen(3S) fdopen(39) ........cecereneee fopen(35)
formatted input conversion ........cccccoeerrerecene. scanf(3S)
formatted output CONVErSION ......cccccevuensirennee printf(35)
fprintf(3S) sprintf(3S) formatted ...................... printf(3S)
fputc(3S) putw(3S) put character .......ccccccevuenee putc(3S)
fputs(3S) put a string on a puts(3S)
fread(3S) fwrite(3S) buffered ........cccceevveceruennnns fread(35)
free(3) realloc(3) calloc(3) ....cuvemureernsssensnseneanens malloc(3)
freopen(3S) fdopen(3S) open a ......ccccveeernenee.. fopen(35)
frexp(3) Idexp(3) modf(3) split ........ccceeveururerunnnee frexp(3)
fscanf(3S) sscanf(3S) formatted ........ccoceeveveneee. scanf(35)
fseek(3S) ftell(3S) rewind(3S) .......cowcvermemseesenes fseek(3S)
fsync(2) synchronize a files fsync(2)
ftell(3S) rewind(3S) reposition a .......cccceeeveneeee. fseek(3S)
ftime(3C) get date and time .........cccceouermeeneeuee.. time(3C)
full-duplex connection shutdown(2)
functions intro(3) ......c.ueieiesnenens intro(3)
functions with optimal cursor .........cccecuuveneee curses(3X)
fwrite(3S) buffered binary fread(3S)
gevi(3) output conversion ecvt(3)
generate a fault abort(3)
BENETALOT ...urcveieeassisensenssess st esnetanssanstsanssnsesnnes rand(3C)
generator; routines for changing/ ........cc...... random(3)
generators /better random number ............. random(3)
getc(3S) getchar(3S) fgetc(3S) .....uvmvmncencerrcncnnes getc(3S)
getchar(35) fgetc(3S) getw(3S) .....cevceeuneerennees getc(35)
getdtablesize(2) get descriptor .............. getdtablesize(2)
getegid(2) get group identity .........ccceeerrererneee. getgid(2)
getenv(3) value for environment ............cevvuuu getenv(3)
getgid(2) getegid(2) get group .......eccvvuverennnee getgid(2)
getgrent(3) getgrgid(3) getgrent(3)
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setgrent(3)/ getgrent(3)

getgrent(3) getgrgid(3)
sethostent(3n)/ gethostbyname(3n)
gethostbyaddr(3n) gethostent(3n)/
endhostent(3n)/ /gethostbyaddr(3n)
value of interval timer

setnetent(3n)/ getnetent(3n)
getnetent(3n) getnetbyaddr(3n)
getnetbyname(3n) setnetent(3n)/

argv

/getprotobynumber(3n)
getprotoent(3n)
getprotobynumber(3n)/

getpwnam(3) setpwent(3)/
getpwent(3) getpwuid(3)
setpwent(3)/ getpwent(3)

about resource utilization

from a stream

getservent(3n) getservbyport(3n)
getservbyname(3n)/ getservent(3n)
getservbyname(3n) setservent(3n)/
getitimer(2) setitimer(2)

and set options on sockets
endusershell(3) get legal user/
getc(3S) getchar(3S) fgetc(3S)
directory pathname

convert/ ctime(3) localtime(3)
setjmp(3) longjmp(3) non-local
setgrent(3) endgrent(3) get
setrgid(3) set user and

set real and effective

getgid(2) getegid(2) get

send signal to a process

state (defunct) stty(3C)

re_exec(3) regular expression
/ntohs(3n) convert values between
endhostent(3n) get network
ntohs(3n) convert values between/
convert values between/ htonl(3n)
setrgid(3) set user and group

set real and effective group
getgid(2) getegid(2) get group

set real and effective user

fsync(2) synchronize a files
/tgoto(3X) tputs(3X) terminal
/strepy(3) strncpy(3) strlen(3)
inet_network(3n) inet_ntoa(3n)/
inet_ntoa(3n)/ inet(3n)
/inet_ntoa(3n) inet_makeaddr(3n)
/inet_network(3n) inet_ntoa(3n)
/inet_makeaddr(3n) inet_lnaof(3n)
inet(3n) inet_addr(3n)
/inet_addr(3n) inet_network(3n)

getgrgid(3) getgrnam(3) .......cveveeccrecnncennennes getgrent(3)
getgrnam(3) setgrent(3)/ .....ccvecercecsrsresnennns getgrent(3)
gethostbyaddr(3n) gethostent(3n) .. gethostbyname(3n)
gethostbyname(3n) ......................... gethostbyname(3n)
gethostent(3n) sethostent(3n) .......... gethostbyname(3n)
getitimer(2) setitimer(2) get/set ................... getitimer(2)
getlogin(3) get login name .......cccoccovcereerruencns getlogin(3)
getnetbyaddr(3n) getnetbyname(3n) ........ getnetent(3n)
getnetbyname(3n) setnetent(3n)/ ............. getnetent(3n)
getnetent(3n) getnetbyaddr(3n) ................ getnetent(3n)

getopt(3) get option letter from ........ccccucuncee. getopt(3)
getpass(3) read a password ...........eeeecunecenees getpass(3)
getprotobyname(3n)/ ......cooveevcrenenenncs getprotoent(3n)
getprotobynumber(3n)/ .......cceuunnnee. getprotoent(3n)
8etprotoent(3n) .....vcinneinsinssninssennens getprotoent(3n)
getpw(3C) get name from uid .......ccvvrucunece. getpw(3C)
getpwent(3) getpwuid(3) .....cccceeuecncnneunnnns getpwent(3)
getpwnam(3) setpwent(3)/ .......ccoveeeeenncnnes getpwent(3)

getpwuid(3) getpwnam(3) .......ervevvesrecnnes getpwent(3)
getrusage(2) get information .........ccccoeeuueunee getrusage(2)
gets(3S) fgets(3S) get a String .......ccveeueeeevveuncnnees gets(3S)
getservbyname(3n) setservent(3n)/ ........ getservent(3n)
getservbyport(3n) ......vveveiseisesssinnnineseenne getservent(3n)
getservent(3n) getservbyport(3n) ............ getservent(3n)
get/set value of interval timer ..................... getitimer(2)
getsockopt(2) setsockopt(2) get .......cccuuene getsockopt(2)
getusershell(3) setusershell(3) ................. getusershell(3)
getw(3S) get character or word/ .......cccveuveeennnen getc(35)
getwd(3) get current Working .........ccccecucunnnec. getwd(3)
gmtime(3) asctime(3) timezone(3) .........cuvcuenene ctime(3)

(oo J O — setjmp(3)

group fileentry /getgrnam(3) .........cceeeecueee getgrent(3)
group ID /setgid(3) setegid(3) .......cecevverrercunec setuid(3)
group ID setregid(2) setregid(2)
group identity ... getgid(2)
group killpg(2) killpg(2)
gtty(3C) set and get terminal .......ccveeueerecunnnnes stty(3C)
handler re_comp(3) re_comp(3)
host and network byte order ..........cuueieiernunee. htonl(3n)
host entry /sethostent(3n) .............. gethostbyname(3n)
htonl(3n) htons(3n) ntohl(3n) ........ccceccvcursuuennes htonl(3n)
htons(3n) ntohl(3n) ntohs(3n) .......cceueevencunnee htonl(3n)
ID /setgid(3) setegid(3) . setuid(3)
ID setregid(2) .......couevmmvnernerssessrnenncrescssensensees setregid(2)
identity .....ccorvurene getgid(2)

IDs setreuid(2) .... setreuid(2)
in-core state with that on disk ......ccccececvuencunnnene. fsync(2)
independent operation routines .........cce.c... tgetent(3X)
index(3) rindex(3) string/ strcat(3)
inet(3n) inet_addr(3n) .... inet(3n)
inet_addr(3n) inet_network(3n) .......cccececeervrcnee inet(3n)
inet_Inaof(3n) inet_netof(3n)/ .......ccececevcurucrcrenc inet(3n)
inet_makeaddr(3n) inet_Inaof(3n)/ .......ccoeueuee inet(3n)
inet_netof(3n) Internet address/ .........ccecvuruenne inet(3n)
inet_network(3n) inet_ntoa(3n)/ ... inet(3n)
inet_ntoa(3n) inet_makeaddr(3n)/ .......cccceceueue. inet(3n)
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utilization getrusage(2) get
utilization vtimes(3C) get
connect(2)

popen(3) pclose(3)

random/ random(3) srandom(3)
fscanf(3S) sscanf(3S) formatted
push character back into
fwrite(3S) buffered binary
stdio(3S) standard buffered
fileno(3S) stream status

queue insque(3) remque(3)
element from a queue

abs(3)

/inet_Inaof(3n) inet_netof(3n)
blocked signals and wait for
siginterrupt(3) allow signals to
sleep(3) suspend execution for
setitimer(2) get/set value of
calls

library functions

functions intro(3)

intro(2)

select(2) synchronous

popen(3) pclose(3) initiate
/islower(3) isdigit(3) isxdigit(3)
isdigit(3) isxdigit(3)/

/isprint(3) isgraph(3) iscntrl(3)
a terminal ttyname(3)
/ispunct(3) isprint(3) isgraph(3)
isalpha(3) isupper(3) islower(3)
/isspace(3) ispunct(3) isprint(3)
isalnum(3)/ isalpha(3) isupper(3)
/isalnum(3) isspace(3) ispunct(3)
/isxdigit(3) isalnum(3) isspace(3)
/isdigit(3) isxdigit(3) isalnum(3)
system(3)

isxdigit(3)/ isalpha(3)
/isupper(3) islower(3) isdigit(3)
process group

mantissa and exponent frexp(3)
/endusershell(3) get

getopt(3) get option

intro(3) introduction to C
nlist(3) get entries from name
socket listen(2)

on a socket

timezone(3) convert/ ctime(3)
_end(3) _etext(3) _edata(3) last
apply or remove an advisory
setlogmask(3) control system
getlogin(3) get

setjmp(3)

calloc(3) memory allocator
/inet_netof(3n) Internet address
1dexp(3) modf(3) split into
sigsetmask(2) set current signal

information about resource ..............
information about resource ..............

initiate a connection on a socket

........... getrusage(2)
............. vtimes(3C)

initiate I/O to/from a process ........c.eessesseseens popen(3)
initstate(3) setstate(3) better ..........cccoveeeeea. random(3)
input conversion scanf(3S) scanf(3S)
input stream ungetc(3S) ungetc(35)
input/output fread(3S) fread(35)
input/output package stdio(3S)
inquiries /feof(3S) clearerr(35) .........ecoveruerneee ferror(3S)
insert/remove element from a ............. .... insque(3)
insque(3) remque(3) insert/remove ................. insque(3)
integer absolute value abs(3)
Internet address manipulation/ ......cccoeeeeuneunes inet(3n)
interrupt /atomically release ..........ccccuue.. sigpause(2)
interrupt system calls ........ccooceeerreeeisennnee siginterrupt(3)
11112 377 | OO RSSO sleep(3)

interval timer getitimer(2) ..........cccceuueeunneee getitimer(2)
intro(2) introduction to system ...........ceecreucuncnee intro(2)
intro(3) introduction to C intro(3)
introduction to C library .intro(3)
introduction to system calls ........ccoceeueuncuenrinscnnens intro(2)
PR 111511412 (51 1 TN select(2)
[/0 to/from a process .......ceeeuveessesensssnsenennee popen(3)
isalnum(3) isspace(3) ispunct(3)/ ......... ... isalpha(3)
isalpha(3) isupper(3) islower(3) .......cccceevuuecees isalpha(3)
isascii(3) toupper(3) tolower(3)/ ........cecesuuec. isalpha(3)
isatty(3) ttyslot(3) find name of .......c..ccccvcune. ttyname(3)
iscntrl(3) isascii(3) toupper(3)/ ......ccceeeeveunnc isalpha(3)
isdigit(3) isxdigit(3) isalnum(3)/ ...........c....... isalpha(3)
isgraph(3) iscntrl(3) isascii(3)/ .......coeeuverrerrenes isalpha(3)
islower(3) isdigit(3) isxdigit(3) ......ceervcurruseenes isalpha(3)
isprint(3) isgraph(3) iscntrl(3)/ .....coccocereerrennns isalpha(3)
ispunct(3) isprint(3) isgraph(3)/ .......cecceeuuuneee isalpha(3)
isspace(3) ispunct(3) isprint(3)/ ........ccecovureuee. isalpha(3)
issue a shell command ... system(3)
isupper(3) islower(3) isdigit(3) ..........ccccousuueee. isalpha(3)
isxdigit(3) isalnum(3) isspace(3)/ .......ccocoevuus.. isalpha(3)
killpg(2) send signal to a .. killpg(2)
Idexp(3) modf(3) split into . frexp(3)
legal user shells ........ccoveevcrivensrisssncereennes getusershell(3)
letter from argv . getopt(3)

library functions ..........eeceseesecmcnsecssesensessseanns intro(3)

list ...... nlist(3)

listen for connections on a listen(2)
listen(2) listen for connections .........ccoeeceeeeerenens listen(2)
localtime(3) gmtime(3) asctime(3) .........cccceeun... ctime(3)
locations in program end(3)
lock on an open file flock(2) flock(2)
log /openlog(3) closelog(3) ........cccoveueemneecrenecs syslog(3)
login name getlogin(3)

longjmp(3) non-local goto setjmp(3)
malloc(3) free(3) realloc(3) malloc(3)
manipulation routines inet(3n)

mantissa and exponent frexp(3) .........coeceesuererens frexp(3)
mask sigsetmask(2)
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valloc(3C) aligned

free(3) realloc(3) calloc(3)
recv(2) recvfrom(2) receive a
send(2) sendto(2) send a
sys_siglist(3) system signal
sys_nerr(3) system error

exponent frexp(3) ldexp(3)
profile monitor(3) monstartup(3)
moncontrol(3) prepare execution/
prepare execution/ monitor(3)
functions with optimal cursor
select(2) synchronous I/0
getenv(3) value for environment
getlogin(3) get login

mktemp(3) make a unique file
getpw(3C) get

nlist(3) get entries from

isatty(3) ttyslot(3) find

bind(2) bind a

convert values between host and
setnetent(3n) endnetent(3n) get
/sethostent(3n) endhostent(3n) get
/store(3X) delete(3X) firstkey(3X)

list

setjmp(3) longjmp(3)

values/ htonl(3n) htons(3n)
htonl(3n) htons(3n) ntohl(3n)
rand(3C) srand(3C) random

/ setstate(3) better random
atoi(3) atol(3) convert ASCII to
fopen(3S) freopen(3S) fdopen(3S)
or remove an advisory lock on an
seekdir(3) rewinddir(3)/
setlogmask(3) control/ syslog(3)
tputs(3X) terminal independent
ffs(3) bit and byte string
closedir(3) directory

index(3) rindex(3) string
curses(3X) screen functions with
getopt(3) get

setsockopt(2) get and set
between host and network byte
ecvt(3) fevt(3) gevt(3)

fprintf(3S) sprintf(3S) formatted
after flushing any pending
standard buffered input/output
shutdown(2) shut down
getpass(3) read a

endpwent(3) setpwfile(3) get

get current working directory

process popen(3)
a process after flushing any
sys_nerr(3) system error/

memory allocator valloc(3C)
memory allocator malloc(3) .......ccccveeverrersernnes malloc(3)
message from a socket recv(2)
message from a socket send(2)
messages psignal(3) ... psignal(3)
messages /sys_errlist(3) perror(3)
mktemp(3) make a unique file name ............ mktemp(3)
modf(3) split into mantissa and .........ccceeuecueeueee frexp(3)
moncontrol(3) prepare execution ................ monitor(3)
monitor(3) monstartup(3) ......cceuveeserernsesaenee monitor(3)
monstartup(3) moncontrol(3) monitor(3)
motion curses(3X) SCreen ...........ceeeceecuecnecns curses(3X)
multiplexing select(2)

name getenv(3)

NAME ...cevercrnsenssnassassanes getlogin(3)

1F:1 T TR mktemp(3)

name from uid .......c.ooeue... getpw(3C)

name list .......cccoeevvuecrnns nlist(3)

name of a terminal ttyname(3) ..................... ttyname(3)
name to a socket .......... bind(2)

network byte order /ntohs(3n) .......cecoeuvivvuneeee htonl(3n)
network entry /getnetbyname(3n) .......... getnetent(3n)
network host entry ......cceceeerscnens gethostbyname(3n)
nextkey(3X) data base subroutines ............. dbminit(3X)
nice(3C) set program priority ..........ceeeeeecessersens nice(3C)
nlist(3) get entries from name nlist(3)
non-local goto setjmp(3)
ntohl(3n) ntohs(3n) cONVErt ......coeeeeverseersnsens htonl(3n)
ntohs(3n) convert values between/ ................. htonl(3n)
number generator ........... rand(3C)
number generator; routines for/ .................. random(3)
numbers atof(3) ......ccvcevveienrinsiesiesnenssssesssssnnnes atof(3)

OPEN & StTEAM ...cvveurrnrrrsesessistssssssssssssssssssnssesnses fopen(3S)

open file flock(2) apply flock(2)
opendir(3) readdir(3) telldir(3) .......cceeeveureerene opendir(3)
openlog(3) closelog(3) .........cceevun.. syslog(3)
operation routines /tgoto(3X) .......c.ceeerereeeee. tgetent(3X)
operations /bcmp(3) bzero(3) ......cccevevsereerrenees beopy(3)
operations /rewinddir(3) .......ccoremsessrrssensnns opendir(3)
operations /strncpy(3) strlen(3) .......cceerveennneee strcat(3)
optimal cursor motion .. curses(3X)
option letter from argv getopt(3)
options on sockets getsockopt(2) ............. getsockopt(2)
order /ntohs(3n) convert values .........ccuveeesesas htonl(3n)
OULPUL CONVEISION .uuvuueuricruncnssssnssssssssssssssssssassasssss ecvt(3)
output conversion printf(3S) printf(3S)
output /terminate a Process .........cewessessrserseserses exit(3)
package Stdio(3S) .......currneinnnenrnesssisnsssnsenne stdio(35)

part of a full-duplex connection ................. shutdown(2)
PASSWOTIA ....eeriereesiennrenesnssnsssss s s s s getpass(3)

password file entry /setpwent(3) ............... getpwent(3)
pathname getwd(3) .... getwd(3)
pause(3C) stop until signal .......ccccceereeessuecenee pause(3C)
pclose(3) initiate /O to/from a .....ceeeeeveucnaccens popen(3)
pending output exit(3) terminate ........ocouvernennes exit(3)
perror(3) sys_errlist(3) ......ccuncrsnunreennenienens perror(3)
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to/from a process
/monstartup(3) moncontrol(3)
sprintf(3S) formatted output/
nice(3C) set program

pending/ exit(3) terminate a
killpg(2) send signal to a
pclose(3) initiate I/O to/from a
times(3C) get

moncontrol(3) prepare execution
endprotoent(3n) get

signal messages

stream ungetc(3S)

puts(35) fputs(3S)

/putchar(3S) fputc(3S) putw(3S)
putw(3S) put character or word/
put character or word/ putc(3S)
on a stream

a/ putc(3S) putchar(3S) fputc(3S)

insert/remove element from a
gsort(3)

generator

rand(3C) srand(3C)

/initstate(3) setstate(3) better
setstate(3) better random number/
routines for returning a stream/
getpass(3)

rewinddir(3)/ opendir(3)
setregid(2) set

setreuid(2) set

allocator malloc(3) free(3)
recv(2) recvfrom(2)

expression handler

message from a socket

from a socket recv(2)

handler re_comp(3)

re_comp(3) re_exec(3)

for/ sigpause(2) atomically
rexec(3) return stream to a

for returning a stream to a

open file flock(2) apply or

from a queue insque(3)
fseek(3S) ftell(3S) rewind(3S)
res_mkquery(3) res_send(3)
res_init(3) dn_comp(3)/
dn_comp(3) dn_expand(3)

/get information about
vtimes(3C) get information about
dn_comp(3)/ res_mkquery(3)
sigreturn(2)

rexec(3)

command /ruserok(3) routines for
fseek(3S) ftell(3S)

/readdir(3) telldir(3) seekdir(3)
remote command

/stmepy(3) strlen(3) index(3)

popen(3) pclose(3) initiate I/O .ccoevvvurruerenennns popen(3)
prepare execution profile ... monitor(3)
printf(3S) fprintf(3S) printf(3S)
priority nice(3C)

process after flushing any exit(3)
process group killpg(2)

process popen(3) ... popen(3)

PrOCESS tIMNES wuuveeuererererssssssnssssensnersssssssnssssssssonsans times(3C)

profile monitor(3) monstartup(3) .........ceeecesse monitor(3)
protocol entry /setprotoent(3n) ........... getprotoent(3n)
psignal(3) sys_siglist(3) system .......cccccceeseunnee psignal(3)
push character back into input ........ccccocecunens ungetc(35)
put a String On a Stream ........cconmesessussescnssnsccenees puts(3S)
put character or word on a stream .......c.coce..... putc(3S)
putc(3S) putchar(3S) fputc(3S) ...ceevueeerecennennes putc(35)
putchar(3S) fputc(3S) putw(3S) ....cccvereuecucnene. putc(3S)
puts(3S) fputs(3S) put a String ......eecveerreereesenes puts(3S)
putw(3S) put character or word on .......ccccoveveus putc(3S)
gsort(3) quicker sort gsort(3)
queue insque(3) remque(3) .....ccoiereeercrernerssnnns insque(3)
quicker sort gsort(3)

rand(3C) srand(3C) random number ............... rand(3C)
random number Generator ...........wmssessessanees rand(3C)
random number generator; routines/ ........... random(3)
random(3) srandom(3) initstate(3) ........cc.ce.... random(3)
rcmd(3) rresvport(3) ruserok(3) ........eersseseasens remd(3)
read a password ..... getpass(3)
readdir(3) telldir(3) seekdir(3) ........cccesrevrunenne. opendir(3)
real and effective group ID .........cunncaueeee setregid(2)
real and effective user IDs .......cccoucvvenernseenann. setreuid(2)
realloc(3) calloc(3) MEMOTY .....ceuecreernsnensens malloc(3)
receive a message from a socket .........ceeeeerrereeenns recv(2)
re_comp(3) re_exec(3) regular ..........ccecoseueee re_comp(3)
recv(2) recvfrom(2) receive a recv(2)
recvfrom(2) receive a MesSage ..........o..eeeeereeienenne recv(2)
re_exec(3) regular expression ...........ccceeee.. re_comp(3)
regular expression handler .........ccoceueunenee. re_comp(3)
release blocked signals and wait .................. sigpause(2)
remote command rexec(3)
remote command /Toutines ..........ccceesveeereenens remd(3)
remove an advisory 1ock Oon an .....eeeeceecsenens flock(2)
remque(3) insert/remove element .................. insque(3)
reposition a stream . fseek(3S)
res_init(3) dn_comp(3)/ ......cccevurverrerennes res_mkquery(3)
res_mkquery(3) res_send(3) ..........ce0eeu res_mkquery(3)
resolver routines /res_init(3) .......ccceeevee res_mkquery(3)
resource utilization ..... getrusage(2)
resource utilization ... vtimes(3C)
res_send(3) res_init(3) .......cceeevveeriuncurunees res_mkquery(3)
return from signal sigreturn(2)
return stream to a remote command ................. rexec(3)
returning a stream to a remote .........c.coevecureecnee rcmd(3)
rewind(3S5) reposition a stream .........c.ceeccruunee fseek(3S)
rewinddir(3) closedir(3)/ opendir(3)
rexec(3) return stream to a rexec(3)
rindex(3) string operations strcat(3)
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/better random number generator;
remd(3) rresvport(3) ruserok(3)
Internet address manipulation
dn_comp(3) dn_expand(3) resolver
terminal independent operation
for returning a stream/ rcmd(3)

a stream to/ remd(3) rresvport(3)
scandir(3) alphasort(3)

directory

formatted input conversion

time alarm(3C)

cursor motion curses(3X)
opendir(3) readdir(3) telldir(3)
multiplexing

send(2) sendto(2)

killpg(2)

from a socket

socket send(2)

setservent(3n) endservent(3n) get
(defunct) stty(3C) gtty(3C)
context sigstack(2)

sigsetmask(2)

utime(3C)

/setsockopt(2) get and

nice(3C)

setregid(2)

setreuid(2)

setgid(3) setegid(3) setrgid(3)
setlinebuf(3S) assign buffering/
assign buffering to a/ setbuf(3S)
/seteuid(3) setruid(3) setgid(3)
setegid(3) setrgid(3)/ setuid(3)
setuid(3) seteuid(3) setruid(3)
file/ /getgrgid(3) getgrnam(3)

/ gethostbyaddr(3n) gethostent(3n)
interval timer getitimer(2)

goto

encryption crypt(3)

to a/ setbuf(3S) setbuffer(3S)
syslog(3) openlog(3) closelog(3)
/getnetbyaddr(3n) getnetbyname(3n)
get protocol/ /getprotobyname(3n)
/getpwuid(3) getpwnam(3)

entry /setpwent(3) endpwent(3)
effective group ID

effective user IDs

/setruid(3) setgid(3) setegid(3)
setrgid(3)/ setuid(3) seteuid(3)
service entry /getservbyname(3n)
on sockets getsockopt(2)
random(3) srandom(3) initstate(3)
setgid(3) setegid(3) setrgid(3)/
get legal user/ getusershell(3)
system(3) issue a

endusershell(3) get legal user
connection shutdown(2)

routines for changing generators ...........c...... random(3)
routines for returning a stream/ ..........cccveuuuuee. rcmd(3)
routines /inet_netof(3n) ... inet(3n)
routines /res_send(3) res_init(3) .......... res_mkquery(3)
routines /tgoto(3X) tputs(3X) .......ecuveucnne tgetent(3X)
rresvport(3) ruserok(3) routines .........cecoecreuruees rcmd(3)
ruserok(3) routines for returning ..........ceeeeueee remd(3)
scan @ direCtory ......ccvccissnccnesensisssnscesenanns scandir(3)
scandir(3) alphasort(3) scan a .......c..cecoveveuncuene scandir(3)
scanf(3S) fscanf(3S) sscanf(3S) ........cccevereennnes scanf(35)
schedule signal after specified .........cccoeurnee. alarm(3C)
screen functions with optimal ..........cceneuueeee curses(3X)
seekdir(3) rewinddir(3)/ opendir(3)
select(2) synchronous I/0 ... select(2)
send a message from a socket .......cccceoercereennncnen send(2)
send signal to @ process group .......cerversscsenees killpg(2)
send(2) sendto(2) send a MeSSAZE ......cceerereererecens send(2)
sendto(2) send a message from a ........coueeeeesseniens send(2)
service entry /getservbyname(3n) ......... getservent(3n)
set and get terminal state .........coeeveineesiieisenene, stty(3C)
set and/or get signal stack .......c.cccoerrerrrerennens sigstack(2)
set current signal mask sigsetmask(2)
set file tHMES ......ueceverecrrirentensseenssessssessenssssssnaes utime(3C)
set Options ON SOCKELS .......couvverereenneneenernenae getsockopt(2)
set program priority ........ nice(3C)
set real and effective group ID .....cccereervnenece setregid(2)
set real and effective user IDs ........cccoeruueee setreuid(2)
set user and group ID /setruid(3) ........ccccvuvuee. setuid(3)
setbuf(3S) setbuffer(3S) ........couvurrverrrserinressennns setbuf(35)
setbuffer(3S) setlinebuf(3S) .......ccoeevecveeruenene. setbuf(35)
setegid(3) setrgid(3) set user/ ......coevereennnee setuid(3)
seteuid(3) setruid(3) setgid(3) .......ceererrererenaee setuid(3)
setgid(3) setegid(3) setrgid(3)/ ....cccerrrerrrrrenne. setuid(3)
setgrent(3) endgrent(3) get group ................. getgrent(3)
sethostent(3n) endhostent(3n) get/ gethostbyname(3n)
setitimer(2) get/set value of .........ccceeoesuunee getitimer(2)
setjmp(3) longjmp(3) non-local ..........cceeuuun.. setjmp(3)
setkey(3) encrypt(3) DES crypt(3)
setlinebuf(3S) assign buffering ........ccceeeveueenae setbuf(3S)
setlogmask(3) control system log .......ccccceuevenae syslog(3)
setnetent(3n) endnetent(3n) get/ .............. getnetent(3n)
setprotoent(3n) endprotoent(3n) ........... getprotoent(3n)
setpwent(3) endpwent(3)/ ......ccoeerevrnerensenens getpwent(3)
setpwfile(3) get password file .........coovereunes getpwent(3)
setregid(2) set real and setregid(2)
setreuid(2) set real and ........cooeeeserssrinrinnneense setreuid(2)
setrgid(3) set user and group ID setuid(3)
setruid(3) setgid(3) setegid(3) .c..vveuumreruncrrerranns setuid(3)
setservent(3n) endservent(3n) get ........... getservent(3n)
setsockopt(2) get and set options .............. getsockopt(2)
setstate(3) better random number/ random(3)
setuid(3) seteuid(3) setruid(3) ......cocvereuecnreennns setuid(3)
setusershell(3) endusershell(3) .... getusershell(3)
shell cOMMANA .......cvuveimrrinsnnnnnenesnesensnscsnsnseas system(3)
shells /setusershell(3) .......cccvererssesssnecs getusershell(3)
shut down part of a full-duplex ................. shutdown(2)
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full-duplex connection

interrupt system calls
pause(3C) stop until
sigreturn(2) return from
alarm(3C) schedule
signal(3C) simplified software
sigvec(2) software
sigsetmask(2) set current
psignal(3) sys_siglist(3) system
sigstack(2) set and/or get
killpg(2) send

signal facilities

sigblock(2) block

/atoraically release blocked
siginterrupt(3) allow

blocked signals and wait for/

mask

stack context

facilities

facilities signal(3C)

get descriptor table

interval

bind(2) bind a name to a

accept a connection on a

initiate a connection on a

listen for connections on a
receive a message from a
sendto(2) send a message from a
communication

get and set options on
signal(3C) simplified

sigvec(2)

gsort(3) quicker

alarm(3C) schedule signal after
frexp(3) Idexp(3) modf(3)
printf(3S) fprintf(35)

rand(3C)

setstate(3) better/ random(3)
conversion scanf(3S) fscanf(3S)
sigstack(2) set and /or get signal
package stdio(3S)

clearerr(3S) fileno(3S) stream
input/output package
pause(3C)

dbminit(3X) fetch(3X)
strnemp(3) strepy(3) strnepy(3)/
strncpy(3)/ strcat(3) strncat(3)
/strncat(3) stremp(3) strnemp(3)
fflush(3S) close or flush a

get character or word from
freopen(3S) fdopen(3S) open a
put character or word on a
ftell(3S) rewind(3S) reposition a
fgets(3S) get a string from a

shutdown(2) shut down part of a .............. shutdown(2)
sigblock(2) block signals sigblock(2)
siginterrupt(3) allow signals to ............... siginterrupt(3)
313 (11 OO pause(3C)

signal sigreturn(2)

signal after specified time .......cccccoveeeeveserineacas alarm(3C)
signal facilities signal(3C)

signal facilities .....eemmrsssessseucsensssassresssissnnsnessicnns sigvec(2)

signal mask sigsetmask(2)

signal MEeSSAGES ...ceeveerussuvemsimscnscnsinssessansassansanens psignal(3)

signal stack context ... sigstack(2)

signal to a process group killpg(2)
signal(3C) simplified software ........c...oeecuue.e. signal(3C)
signals sigblock(2)

signals and wait for interrupt .......oeceeviunee sigpause(2)
signals to interrupt system calls ............. siginterrupt(3)
sigpause(2) atomically release .........c..ccoucuue. sigpause(2)
sigreturn(2) return from signal ........coocoucce.. sigreturn(2)
sigsetmask(2) set current signal ................ sigsetmask(2)
sigstack(2) set and/or get signal .........coccou..... sigstack(2)
sigvec(2) software signal .......c.ccccoeeeescssucissenens sigvec(2)
simplified software signal ......ccoecoeeessscsinens signal(3C)
size getdtablesize(2) ........oiwereeemsrerrenecns getdtablesize(2)
sleep(3) suspend execution for ........c..ueeeessuueces sleep(3)
SOCKEL ovueresussnsnerenesssssnsssassssssenssensesssssenssassaseasessensenes bind(2)

socket accept(2) accept(2)
socket connect(2) .... connect(2)
socket listen(2) listen(2)
socket recv(2) recvfrom(2) recv(2)
socket SENA(2) wuuvuerrseeenssnensnsssssssensssssesssnssesseassenses send(2)
socket(2) create an endpoint for ........cceeeeueeness socket(2)
sockets /SetSOCKOPH(2) ..ovueerieeseussrssascnsnasens getsockopt(2)
software signal facilities signal(3C)
software signal facilities sigvec(2)
1) ¢ SV gsort(3)

specified time alarm(3C)
split into mantissa and exponent ............cccouu..n. frexp(3)
sprintf(3S) formatted output/ ......ccceveeceinnenne Pprintf(3S)
srand(3C) random number generator .............. rand(3C)
srandom(3) initstate(3) random(3)
sscanf(3S) formatted iNput .......cceceverereeneseiennes scanf(35)
stack context sigstack(2)
standard buffered input/output ..........ceeeeeeneee. stdio(35)
status inquiries /feof(35) ......ccvrrverrecrieranunecs ferror(3S)
stdio(3S) standard buffered ........cccccerreercecennne stdio(3S)
stop until SIgNAL ..c.evveersrurresesnnssenensssiascnesenss pause(3C)
store(3X) delete(3X) firstkey(3X)/ .....ceeeruu. dbminit(3X)
strcat(3) strncat(3) Stremp(3) ...coceerereersersnneeeennne strcat(3)
stremp(3) strnemp(3) Strepy(3) ceeeeeenraernscnssenssnes strcat(3)
strcpy(3) strncpy(3) strlen(3)/ oeeeeveeeeenciesinecnnns strcat(3)
stream fclose(35) fclose(3S)

stream /fgetc(3S) getw(3S) getc(35)
stream fopen(3S) fopen(3S)

stream /fputc(3S) putw(3S) ....ueeeeeeeereercennnnenes putc(3S)
stream fseek(35) fseek(3S)

stream gets(3S) gets(3S)
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fputs(3S) put a string on a
assign buffering to a

/feof(35) clearerr(3S) fileno(3S)
/routines for returning a
rexec(3) return

push character back into input
gets(3S) fgets(3S) get a

puts(3S) fputs(3S) put a
bzero(3) ffs(3) bit and byte
strlen(3) index(3) rindex(3)
/strnemp(3) strcpy(3) strnepy(3)
strcpy(3) strncpy(3)/ strcat(3)
strcat(3) strncat(3) strcmp(3)
/stremp(3) strnemp(3) strepy(3)
terminal state (defunct)
dbm_clearerr(3) data base
nextkey(3X) data base

sleep(3)

swab(3)

with that on disk fsync(2)
select(2)

error messages perror(3)
setlogmask(3) control system log
perror(3) sys_errlist(3)

messages psignal(3)

intro(2) introduction to

allow signals to interrupt
sys_errlist(3) sys_nerr(3)
closelog(3) setlogmask(3) control
psignal(3) sys_siglist(3)

getdtablesize(2) get descriptor
opendir(3) readdir(3)
/tgetstr(3X) tgoto(3X) tputs(3X)
stty(3C) gtty(3C) set and get
ttyslot(3) find name of a
flushing any pending/ exit(3)
tgetflag(3X) tgetstr(3X)/
tgetent(3X) tgetnum(3X)
tgetstr(3X)/ tgetent(3X)
/tgetnum(3X) tgetflag(3X)
/tgetflag(3X) tgetstr(3X)

time

get/set value of interval
times(3C) get process
utime(3C) set file

/localtime(3) gmtime(3) asctime(3)
isascii(3) toupper(3) tolower(3)
popen(3) pclose(3) initiate I/O
/iscntrl(3) isascii(3) toupper(3)

/isgraph(3) iscntrl(3) isascii(3)
operation/ /tgetstr(3X) tgoto(3X)
find name of a terminal

terminal ttyname(3) isatty(3)

stream puts(3S) ... ... puts(3S)
stream /setlinebuf(3S) ... setbuf(3S)
stream status INQUIrIes .........cceeeereeriescrecssenenacs ferror(3S)
stream to a remote command ..........coevueencinennns remd(3)
stream to a remote command .........ccccocueeeeeiunes rexec(3)
stream ungetc(3S) . ungetc(35)
string from a stream gets(3S)
string on a stream ........c......... puts(3S)

string operations /bcmp(3) .......cccovvneercenrensenees beopy(3)
string operations /strncpy(3) ........ccecveuunnneen. strcat(3)
strlen(3) index(3) rindex(3)/ .......cccoveuvvucencurseneee strcat(3)
strncat(3) stremp(3) strncmp(3) .....cccecereencencenee strcat(3)
strnemp(3) strepy(3) strncpy(3)/ .ouvniieninnnn. strcat(3)
strncpy(3) strlen(3) index(3)/ ....cveeveueruerrennnees strcat(3)
stty(3C) gtty(3C) set and get .......ccveuverucenccrennes stty(3C)
subroutines /dbm_error(3) .......ccceeveennn dbm_open(3)
subroutines /firstkey(3X) .......coeerereseecuennne dbminit(3X)
suspend execution for interval ...........ccccoeueveeennes sleep(3)
swab(3) swap bytes ........ouervennrinnirsinisasensienens swab(3)

swap bytes ......ccceverrceirnnnnn. swab(3)

synchronize a files in-core state ...........cceeruneeee. fsync(2)
synchronous I/O multiplexing ..........cccceeeeveunnee select(2)
sys_errlist(3) sys_nerr(3) system .........cecesurennees perror(3)
syslog(3) openlog(3) closelog(3) .......ccceuuerureanae syslog(3)
sys_nerr(3) system eITor MEeSSAZES ......cceereseess perror(3)
sys_siglist(3) system signal ........cccceureerreeneneas psignal(3)
system calls .........ccervruee. intro(2)

system calls siginterrupt(3) ........c.ceeueseene siginterrupt(3)
system error messages perror(3) ... perror(3)
system log syslog(3) openlog(3) .......cccceurreenne syslog(3)
system signal messages psignal(3)
system(3) issue a shell command .................... system(3)
table SiZe ......ccvrversersnsinniensnnssnseninnnsnens getdtablesize(2)

telldir(3) seekdir(3)/ opendir(3)
terminal independent operation/ ................. tgetent(3X)
terminal state (defunct) stty(3C)
terminal ttyname(3) isatty(3) ........ceeesrerrecnans ttyname(3)
terminate a process after .........weesrnresssssinnes exit(3)
tgetent(3X) tgetnum(3X) .....ccoveeueerereernrenrrenens tgetent(3X)
tgetflag(3X) tgetstr(3X)/ .vvvvrverrersrcsresseronnanes tgetent(3X)
tgetnum(3X) tgetflag(3X) ...coccoverurerrecesrcrennece. tgetent(3X)
tgetstr(3X) tgoto(3X) tputs(3X)/ ...cecvvveereren tgetent(3X)
tgoto(3X) tputs(3X) terminal/ .......ccceerveueeruene tgetent(3X)
time(3C) ftime(3C) get dateand .........ccoeeevvueene time(3C)
timer getitimer(2) setitimer(2) .........c..cceenee getitimer(2)
times ......c.co..... .. times(3C)

times utime(3C)

times(3C) get process times ...........ceeereruersersens times(3C)
timezone(3) convert date and time/ .......cceeeueee ctime(3)
toascii(3) character/ /iscntrl(3) .....cceecereeceesnne isalpha(3)
to/from a process .... popen(3)
tolower(3) toascii(3) character/ .........ccceeeeeeee. isalpha(3)
toupper(3) tolower(3) t0ascii(3)/ ......esesreseene isalpha(3)
tputs(3X) terminal independent .......ccccovuunene. tgetent(3X)
ttyname(3) isatty(3) ttyslot(3) .....cceeeureereuces ttyname(3)
ttyslot(3) find name of a ttyname(3)
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getpw(3C) get name from

into input stream

mktemp(3) make a

pause(3C) stop

setegid(3) setrgid(3) set

set real and effective
endusershell(3) get legal

get information about resource
get information about resource

allocator

abs(3) integer absolute
getenv(3)

getitimer(2) setitimer(2) get/set
byte/ /ntohl(3n) ntohs(3n) convert
assert(3) program

resource utilization

release blocked signals and
getw(35) get character or
putw(3S) put character or
getwd(3) get current

uid ' getpw(3C)
ungetc(3S) push character back ........cccoeeeeunee ungetc(35)
unique file name mktemp(3)
until signal pause(3C)
user and group ID /setgid(3) ...ccoooemnrenrcnnnneen. setuid(3)
user IDs setreuid(2) ......cccverveensnsseenessssesssesnns setreuid(2)
user shells /setusershell(3) ........ccccoueueens getusershell(3)
utilization getrusage(2) ..........eceeveisessnennne getrusage(2)
utilization vtimes(3C) vtimes(3C)
utime(3C) set file times utime(3C)
valloc(3C) aligned MEMOTY .....cceeremreneresssnnnns valloc(3C)
value abs(3)
value for environment name .........coecereseenenne getenv(3)
value of interval timer .........cooveeveeeseninennaan. getitimer(2)
values between host and network ........cccceuueee htonl(3n)
verification assert(3)
vtimes(3C) get information about ................. vtimes(3C)
wait for interrupt /atomically .............. ... sigpause(2)
word from stream /fgetc(3S) ......ccoeerrerreennnens getc(3S)
word on a stream /fputc(3S) ........cccoveererncrnrenne putc(3S)
working directory pathname ..........cccceoeerenene. getwd(3)
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INTRO(2)

NAME

SYNOPSIS

DESCRIPTION

SEE ALSO

System Calls-BSD
INTRO(2)

intro - introduction to system calls
#include <sys/errno.h>

This section describes some of the 4.3BSD system calls. The calls listed below have
been incorporated in Volume 1 (in section 2) of the Programmer’s Reference Manual.

Most of these calls have one or more error returns. An error condition is indicated by
an otherwise impossible return value. This is almost always —1; some of the BSD sys-
tem calls are implemented in the library. Note that a number of system calls over-
load the meanings of these error numbers, and that the meanings must be interpreted
according to the type and circumstances of the call.

acct.2 getpid.2 read.2
brk.2 gettimeofday.2 readlink.2
chdir.2 getuid.2 rename.2
chmod.2 ioctl.2 rmdir.2
chown.2 kill.2 setpgrp.2
chroot.2 link.2 stat.2
close.2 Iseek.2 symlink.2
creat.2 mkdir.2 sync.2
execve.2 mknod.2 truncate.2
exit.2 mount.2 umask.2
fentl.2 open.2 unlink.2
fork.2 pipe.2 wait.2
gethostname.2 profil.2 write.2
getpgrp.2 ptrace.2

intro(3), perror(3)
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ACCEPT(2)

NAME

SYNOPSIS

DESCRIPTION

RETURN VALUE

ERRORS

SEE ALSO

System Calls—BSD
ACCEPT(2)

accept — accept a connection on a socket

#include <sys/types.h>
#include <sys/socket.h>

ns = accept(s, addr, addrlen)
intns, s;

struct sockaddr *addr;

int *addrlen;

The argument s is a socket that has been created with socket(2), bound to an address
with bind(2), and is listening for connections after a listen(2). Accept extracts the first
connection on the queue of pending connections, creates a new socket with the same
properties of s and allocates a new file descriptor, ns, for the socket. If no pending
connections are present on the queue, and the socket is not marked as non-blocking,
accept blocks the caller until a connection is present. If the socket is marked non-
blocking and no pending connections are present on the queue, accept returns an
error as described below. The accepted socket, ns, may not be used to accept more
connections. The original socket s remains open.

The argument addr is a result parameter that is filled in with the address of the con-
necting entity, as known to the communications layer. The exact format of the addr
parameter is determined by the domain in which the communication is occurring.
The addrlen is a value-result parameter; it should initially contain the amount of space
pointed to by addr; on return it will contain the actual length (in bytes) of the address
returned. This call is used with connection-based socket types, currently with
SOCK_STREAM.

It is possible to select(2) a socket for the purposes of doing an accept by selecting it for
read.

The call returns -1 on error. If it succeeds, it returns a non-negative integer that is a
descriptor for the accepted socket.

accept fails if:

[EBADF] The descriptor is invalid.

[ENOTSOCK] The descriptor references a file, not a socket.
[EOPNOTSUPP] The referenced socket is not of type SOCK_STREAM.

[EFAULT] The addr parameter is not in a writable part of the user address
space.

[EWOULDBLOCK] The socket is marked non-blocking and no connections are
present to be accepted.

“bind(2), connect(2), listen(2), select(2), socket(2)
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ACCESS(2)

NAME

SYNOPSIS

DESCRIPTION

RETURN VALUE

ERRORS

SEE ALSO

System Calls—-BSD
ACCESS(2)

access — determine accessibility of file

#include <sys/file.h>

#define R_OK 4 /* test for read permission */

#define W_OK 2 /* test for write permission */

#define X_OK 1 /*test for execute (search) permission */
#define F_OK 0  /* test for presence of file */

accessible = access(path, mode)
int accessible;

char *path;

int mode;

access checks the given file path for accessibility according to mode, which is an
inclusive or of the bits R_OK, W_OK, and X_OK. Specifying mode as F_OK (i.e., 0)
tests whether the directories leading to the file can be searched and the file exists.

The real user ID and the group access list (including the real group ID) are used in
verifying permission, so this call is useful to set-UID programs.

Notice that only access bits are checked. A directory may be indicated as writable by
access, but an attempt to open it for writing fails (although files may be created there);
a file may look executable, but execve fails unless it is in proper format.

If path cannot be found or if any of the desired access modes would not be granted,
then a -1 value is returned; otherwise a 0 value is returned.

Access to the file is denied if one or more of the following are true:
[ENOTDIR] A component of the path prefix is not a directory.
[ENOENT] The named file does not exist.

[EACCES] Search permission is denied for a component of the path prefix.

[ELOOP] Too many symbolic links were encountered in translating the path-
name.

[EROFS] Write access is requested for a file on a read-only file system.

[ETXTBSY] Write access is requested for a pure procedure (shared text) file that
is being executed.

[EACCES] Permission bits of the file mode do not permit the requested access,

or search permission is denied on a component of the path prefix.
The owner of a file has permission checked with respect to the
“owner”’ read, write, and execute mode bits, members of the file’s
group other than the owner have permission checked with respect
to the “group” mode bits, and all others have permissions checked
with respect to the “other” mode bits.

[EFAULT] path points outside the process’s allocated address space.

[EIO] An 1/0 error occurred while reading from or writing to the file sys-
tem.

chmod(2), stat(2)
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BIND(2)

NAME

SYNOPSIS

DESCRIPTION

RETURN VALUE

ERRORS

SEE ALSO

System Calls—BSD
BIND(2)

bind - bind a name to a socket

#include <sys/types.h>
#include <sys/socket.h>

bind(s, name, namelen)
ints;

struct sockaddr *name;
int namelen;

bind assigns a name to an unnamed socket. When a socket is created with socket(2) it
exists in a name space (address family) but has no name assigned. Bind requests that
name be assigned to the socket.

The rules used in name binding vary between communication domains. Consult the
manual entries in section 4 for detailed information.

If the bind is successful, a 0 value is returned. A return value of -1 indicates an error,
which is further specified in the global errno.

The bind call fails if:
[EBADF] s is not a valid descriptor.
[ENOTSOCK] s is not a socket.

[EADDRNOTAVAIL]
The specified address is not available from the local machine.

[EADDRINUSE] The specified address is already in use.
[EINVAL] The socket is already bound to an address.

[EACCES] The requested address is protected, and the current user has
inadequate permission to access it.

[EFAULT] The name parameter is not in a valid part of the user address
space.

connect(2), listen(2), socket(2), getsockname(2)

Stardent 1500/3000



CONNECT(2)

NAME

SYNOPSIS

DESCRIPTION

RETURN VALUE

ERRORS

SEE ALSO

System Calls—-BSD
CONNECT(2)

connect — initiate a connection on a socket

#include <sys/types.h>
#include <sys/socket.h>

connect(s, name, namelen)
ints;

struct sockaddr *name;
int namelen;

The parameter s is a socket. If it is of type SOCK_DGRAM, then this call specifies the
peer with which the socket is to be associated; this address is that to which
datagrams are to be sent, and the only address from which datagrams are to be
received. If the socket is of type SOCK_STREAM, then this call attempts to make a
connection to another socket. The other socket is specified by name, which is an
address in the communications space of the socket. Each communications space
interprets the name parameter in its own way. Generally, stream sockets may suc-
cessfully connect only once; datagram sockets may use connect multiple times to
change their association. Datagram sockets may dissolve the association by connect-
ing to an invalid address, such as a null address.

If the connection or binding succeeds, then 0 is returned. Otherwise a -1 is returned,
and a more specific error code is stored in errno.

The connect call fails if:

[EBADF] s is not a valid descriptor.
[ENOTSOCK] s is a descriptor for a file, not a socket.
[EADDRNOTAVAIL]

The specified address is not available on this machine.
[EAFNOSUPPORT] Addresses in the specified address family cannot be used with

this socket.

[EISCONN] The socket is already connected.

[ETIMEDOUT] Connection establishment timed out without establishing a
connection.

[ECONNREFUSED] The attempt to connect was forcefully rejected.
[ENETUNREACH] The network isn’t reachable from this host.
[EADDRINUSE] The address is already in use.

[EFAULT] The name parameter specifies an area outside the process
address space.

accept(2), select(2), socket(2), getsockname(2)
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DUP(2)

NAME

SYNOPSIS

DESCRIPTION

RETURN VALUE

ERRORS

SEE ALSO

System Calls—-BSD
DUP(2)

dup, dup2 - duplicate a descriptor

newd = dup(oldd)
int newd, oldd;

dup2(oldd, newd)
int oldd, newd;

Dup duplicates an existing object descriptor. The argument oldd is a small non-
negative integer index in the per-process descriptor table. The value must be less
than the size of the table, which is returned by getdtablesize(2). The new descriptor
returned by the call, newd, is the lowest numbered descriptor that is not currently in
use by the process.

The object referenced by the descriptor does not distinguish between references
using oldd and newd in any way. Thus if newd and oldd are duplicate references to an
open file, read (2), write(2) and Iseek(2) calls all move a single pointer into the file, and
append mode, non-blocking I/O and asynchronous I/O options are shared between
the references. If a separate pointer into the file is desired, a different object reference
to the file must be obtained by issuing an additional open(2) call. The close-on-exec
flag on the new file descriptor is unset.

In the second form of the call, the value of newd desired is specified. If this descriptor
is already in use, the descriptor is first deallocated as if a close(2) call had been done
first.

The value -1 is returned if an error occurs in either call. The external variable errno
indicates the cause of the error.

Dup and dup? fail if:
[EBADF] Oldd or newd is not a valid active descriptor
[EMFILE] Too many descriptors are active.

accept(2), open(2), close(2), fentl(2), pipe(2), socket(2), socketpair(2), getdtablesize(2)
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FLOCK(2)

NAME

SYNOPSIS

DESCRIPTION

NOTES

RETURN VALUE

ERRORS

SEE ALSO

System Calls—BSD
FLOCK(2)

flock — apply or remove an advisory lock on an open file

#include <sys/file.h>

#define LOCK_SH 1 /* shared lock */

#define LOCK_EX 2 /* exclusive lock */

#define LOCK_NB 4 /* don’t block when locking */
#define LOCK_UN 8 /* unlock */

flock(fd, operation)

int £d, operation;

flock applies or removes an advisory lock on the file associated with the file descriptor
fd. Alock is applied by specifying an operation parameter that is the inclusive or of
LOCK_SH or LOCK_EX and, possibly, LOCK_NB. To unlock an existing lock opera-
tion should be LOCK_UN.

Advisory locks allow cooperating processes to perform consistent operations on files,
but do not guarantee consistency (i.e., processes may still access files without using
advisory locks possibly resulting in inconsistencies).

The locking mechanism allows two types of locks: shared locks and exclusive locks.
At any time multiple shared locks may be applied to a file, but at no time are multi-
ple exclusive, or both shared and exclusive, locks allowed simultaneously on a file.

A shared lock may be upgraded to an exclusive lock, and vice versa, simply by speci-
fying the appropriate lock type; this results in the previous lock being released and
the new lock applied (possibly after other processes have gained and released the
lock).

Requesting a lock on an object that is already locked normally causes the caller to be
blocked until the lock may be acquired. If LOCK_NB is included in operation, then
this will not happen; instead the call will fail and the error EACCES will be returned.

Locks are on files, not file descriptors. That is, file descriptors duplicated through
dup(2) or fork(2) do not result in multiple instances of a lock, but rather multiple
references to a single lock. If a process holding a lock on a file forks and the child
explicitly unlocks the file, the parent will lose its lock.

Processes blocked awaiting a lock may be awakened by signals.

Zero is returned if the operation was successful; on an error a -1 is returned and an
error code is left in the global location errno.

The flock call fails if:

[EACCES] The file is locked and the LOCK_NB option was specified.
[EBADF] The argument fd is an invalid descriptor.

[EINVAL] The argument fd refers to an object other than a file.

open(2), close(2), dup(2), execve(2), fork(2)
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FSYNC(2) FSYNC(2)
NAME
fsync - synchronize a file’s in-core state with that on disk
SYNOPSIS
fsync(fd)
int fd;
DESCRIPTION
fsync causes all modified data and attributes of fd to be moved to a permanent
storage device. This normally results in all in-core modified copies of buffers for the
associated file to be written to a disk.
fsync should be used by programs that require a file to be in a known state, for exam-
ple, in building a simple transaction facility.
RETURN VALUE
A 0 value is returned on success. A -1 value indicates an error.
ERRORS
The fsync fails if:
[EBADF] Fd is not a valid descriptor.
[EIO] An 1/0 error occurred while reading from or writing to the file sys-
tem.
SEE ALSO
sync(2), sync(1M)
8
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GETDTABLESIZE(2) GETDTABLESIZE(2)
NAME
getdtablesize — get descriptor table size
SYNOPSIS
nfds = getdtablesize()
int nfds;
DESCRIPTION
Each process has a fixed size descriptor table, which is guaranteed to have at least 20
slots. The entries in the descriptor table are numbered with small integers starting at
0. The call getdtablesize returns the size of this table.
SEE ALSO

close(2), dup(2), open(2), select(2)
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GETGID(2) GETGID(2)
NAME
getgid, getegid — get group identity
SYNOPSIS
#include <sys/types.h>
gid = getgid()
gid_t gid;
egid = getegid()
gid_t egid;
DESCRIPTION
getgid returns the real group ID of the current process, getegid the effective group ID.
The real group ID is specified at login time.
The effective group ID is more transient, and determines additional access permis-
sion during execution of a “set-group-ID”’ process, and it is for such processes that
getgid is most useful.
SEE ALSO
getuid(2), setregid(2), setgid(3)
10
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NAME

SYNOPSIS

DESCRIPTION

NOTES

RETURN VALUE

System Calls—BSD

GETITIMER(2)
getitimer, setitimer — get/set value of interval timer

#include <sys/time.h>

#define ITIMER_REAL 0 /* real time intervals */

#define ITIMER_VIRTUAL 1 /* virtual time intervals */

#define ITIMER_PROF 2 /* user and system virtual time */
getitimer(which, value)

int which;

struct itimerval *value;

setitimer(which, value, ovalue)
int which;
struct itimerval *#value, *ovalue;

The system provides each process with three interval timers, defined in <sys/time.h>.
The getitimer call returns the current value for the timer specified in which in the
structure at value. The setitimer call sets a timer to the specified value (returning the
previous value of the timer if ovalue is nonzero).

A timer value is defined by the itimerval structure:

struct itimerval {
struct timeval it_interval; /* timer interval */
struct timeval it_value; /* current value */

)

If it_value is non-zero, it indicates the time to the next timer expiration. If it_interval is
non-zero, it specifies a value to be used in reloading if_value when the timer expires.
Setting it_value to 0 disables a timer. Setting it_interval to 0 causes a timer to be dis-
abled after its next expiration (assuming it_value is non-zero).

Time values smaller than the resolution of the system clock are rounded up to this
resolution (on the VAX, 10 milliseconds).

The ITIMER_REAL timer decrements in real time. A SIGALRM signal is delivered
when this timer expires.

The ITIMER_VIRTUAL timer decrements in process virtual time. It runs only when
the process is executing. A SIGVTALRM signal is delivered when it expires.

The ITIMER_PROF timer decrements both in process virtual time and when the sys-
tem is running on behalf of the process. It is designed to be used by interpreters in
statistically profiling the execution of interpreted programs. Each time the
ITIMER_PROF timer expires, the SIGPROF signal is delivered. Because this signal
may interrupt in-progress system calls, programs using this timer must be prepared
to restart interrupted system calls.

Three macros for manipulating time values are defined in <sys/time.h>. Timerclear
sets a time value to zero, timerisset tests if a time value is non-zero, and timercmp com-
pares two time values (beware that >= and <= do not work with this macro).

If the calls succeed, a value of 0 is returned. If an error occurs, the value -1 is
returned, and a more precise error code is placed in the global variable errno.

Stardent 1500/3000
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ERRORS
The possible errors are:
[EFAULT] The value parameter specified a bad address.
[EINVAL] A value parameter specified a time was too large to be handled.
SEE ALSO
sigvec(2), gettimeofday(2)
12
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SYNOPSIS

DESCRIPTION

System Calls—BSD
GETRUSAGE (2)

getrusage — get information about resource utilization

#include <sys/time.h>
#include <sys/resource.h>

#define RUSAGE_SELF 0 /* calling process */
#define RUSAGE_CHILDREN -1 /* terminated child processes */

getrusage(who, rusage)
int who;
struct rusage *rusage;

getrusage returns information describing the resources utilized by the current process,
or all its terminated child processes. The who parameter is one of RUSAGE_SELF or
RUSAGE_CHILDREN. The buffer to which rusage points is filled in with the follow-
ing structure:

struct rusage {
struct timeval ru_utime; /* user time used */
struct timeval ru_stime;  /* system time used */
int ru_maxrss;

int  ru_ixrss; /* integral shared text memory size */
int  ru_idrss; /* integral unshared data size */
int  ru_isrss; /* integral unshared stack size */
int  ru_minflt; /* page reclaims */

int  ru_majflt; /* page faults */

int  ru_nswap; /* swaps */

int  ru_inblock; /* block input operations */

int  ru_oublock; /* block output operations */

int  ru_msgsnd; /* messages sent */

int  ru_msgrev; /* messages received */

int  ru_nsignals; /* signals received */

int ru_nvcsw; /* voluntary context switches */
int  ru_nivesw; /* involuntary context switches */

Y;
The fields are interpreted as follows:

ru_utime the total amount of time spent executing in user mode.

ru_stime the total amount of time spent in the system executing on behalf of
the process(es).

ru_maxrss the maximum resident set size utilized (in kilobytes).

ru_ixrss an “integral” value indicating the amount of memory used by the

text segment that was also shared among other processes. This
value is expressed in units of kilobytes * seconds-of-execution and is
calculated by summing the number of shared memory pages in use
each time the internal system clock ticks and then averaging over 1
second intervals.

ru_idrss an integral value of the amount of unshared memory residing in the
data segment of a process (expressed in units of kilobytes *
seconds-of-execution).

Stardent 1500/3000
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ru_isrss an integral value of the amount of unshared memory residing in the
stack segment of a process (expressed in units of kilobytes *
seconds-of-execution).
ru_minflt the number of page faults serviced without any 1/O activity; here
1/0 activity is avoided by “reclaiming” a page frame from the list of
pages awaiting reallocation.
ru_maijflt the number of page faults serviced that required I/O activity.
ru_nswap the number of times a process was “swapped’’ out of main memory.
ru_inblock the number of times the file system had to perform input.
ru_outblock  the number of times the file system had to perform output.
ru_msgsnd the number of IPC messages sent.
ru_msgrcv the number of IPC messages received.
ru_nsignals the number of signals delivered.
ru_nvesw the number of times a context switch resulted due to a process
voluntarily giving up the processor before its time slice was com-
pleted (usually to await availability of a resource).
ru_nivesw the number of times a context switch resulted due to a higher prior-
ity process becoming runnable or because the current process
exceeded its time slice.
NOTES
The numbers ru_inblock and ru_outblock account only for real I/O; data supplied by
the caching mechanism is charged only to the first process to read or write the data.
ERRORS
The possible errors for getrusage are:
[EINVAL] The who parameter is not a valid value.
[EFAULT] The address specified by the rusage parameter is not in a valid part
of the process address space.
SEE ALSO
gettimeofday(2), wait(2)
BUGS
There is no way to obtain information about a child process that has not yet ter-
minated.
14

Stardent 1500/3000



GETSOCKOPT(2)
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SYNOPSIS

DESCRIPTION

May 23, 1986
GETSOCKOPT(2)

getsockopt, setsockopt — get and set options on sockets

#include <sys/types.h>
#include <sys/socket.h>

getsockopt(s, level, optname, optval, optlen)
ints, level, optname;

char *optval;

int *optlen;

setsockopt(s, level, optname, optval, optlen)
int s, level, optname;

char *optval;

int optlen;

Getsockopt and setsockopt manipulate options associated with a socket. Options may
exist at multiple protocol levels; they are always present at the uppermost “socket”
level.

When manipulating socket options the level at which the option resides and the
name of the option must be specified. To manipulate options at the “socket” level,
level is specified as SOL_SOCKET. To manipulate options at any other level the pro-
tocol number of the appropriate protocol controlling the option is supplied. For
example, to indicate that an option is to be interpreted by the TCP protocol, level
should be set to the protocol number of TCP; see getprotoent(3N).

The parameters optval and optlen are used to access option values for setsockopt. For
getsockopt they identify a buffer in which the value for the requested option(s) are to
be returned. For getsockopt, optlen is a value-result parameter, initially containing the
size of the buffer pointed to by optval, and modified on return to indicate the actual
size of the value returned. If no option value is to be supplied or returned, optval
may be supplied as 0.

Optname and any specified options are passed uninterpreted to the appropriate pro-
tocol module for interpretation. The include file <sys/socket.h> contains definitions
for “socket” level options, described below. Options at other protocol levels vary in
format and name; consult the appropriate entries in section (4P).

Most socket-level options take an int parameter for optval. For setsockopt, the parame-
ter should non-zero to enable a boolean option, or zero if the option is to be disabled.
SO_LINGER uses a struct linger parameter, defined in <sys/socket.h>, which specifies
the desired state of the option and the linger interval (see below).

The following options are recognized at the socket level. Except as noted, each may
be examined with gefsockopt and set with setsockopt.

SO_DEBUG toggle recording of debugging information
SO_REUSEADDR toggle local address reuse

SO_KEEPALIVE toggle keep connections alive

SO_DONTROUTE toggle routing bypass for outgoing messages
SO_LINGER linger on close if data present

SO_BROADCAST toggle permission to transmit broadcast messages
SO_OOBINLINE  toggle reception of out-of-band data in band

SO_SNDBUF set buffer size for output
SO_RCVBUF set buffer size for input
SO_TYPE get the type of the socket (get only)

Stardent 1500/3000
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SO_ERROR get and clear error on the socket (get only)

SO_DEBUG enables debugging in the wunderlying protocol modules.
SO_REUSEADDR indicates that the rules used in validating addresses supplied in a
bind(2) call should allow reuse of local addresses. SO_KEEPALIVE enables the
periodic transmission of messages on a connected socket. Should the connected
party fail to respond to these messages, the connection is considered broken and
processes using the socket are notified via a SIGPIPE signal. SO_DONTROUTE indi-
cates that outgoing messages should bypass the standard routing facilities. Instead,
messages are directed to the appropriate network interface according to the network
portion of the destination address.

SO_LINGER controls the action taken when unsent messags are queued on socket
and a close(2) is performed. If the socket promises reliable delivery of data and
SO_LINGER is set, the system will block the process on the close attempt until it is
able to transmit the data or until it decides it is unable to deliver the information (a
timeout period, termed the linger interval, is specified in the setsockopt call when
SO_LINGER is requested). If SO_LINGER is disabled and a close is issued, the system
will process the close in a manner that allows the process to continue as quickly as
possible.

The option SO_BROADCAST requests permission to send broadcast datagrams on
the socket. Broadcast was a privileged operation in earlier versions of the system.
With protocols that support out-of-band data, the SO_OOBINLINE option requests
that out-of-band data be placed in the normal data input queue as received; it will
then be accessible with recv or read calls without the MSG_OOB flag. SO_SNDBUF
and SO_RCVBUF are options to adjust the normal buffer sizes allocated for output
and input buffers, respectively. The buffer size may be increased for high-volume
connections, or may be decreased to limit the possible backlog of incoming data. The
system places an absolute limit on these values. Finally, SO_TYPE and SO_ERROR
are options used only with setsockopt. SO_TYPE returns the type of the socket, such
as SOCK_STREAM; it is useful for servers that inherit sockets on startup.
SO_ERROR returns any pending error on the socket and clears the error status. It
may be used to check for asynchronous errors on connected datagram sockets or for
other asynchronous errors.

RETURN VALUE
A 0is returned if the call succeeds, -1 if it fails.
ERRORS

The call succeeds unless:

[EBADF] The argument s is not a valid descriptor.

[ENOTSOCK] The argument s is a file, not a socket.

[ENOPROTOOPT]  The option is unknown at the level indicated.

[EFAULT] The address pointed to by optval is not in a valid part of the
process address space. For getsockopt, this error may also be
returned if optlen is not in a valid part of the process address
space.

SEE ALSO

ioctl(2), socket(2), getprotoent(3N)
BUGS

Several of the socket options should be handled at lower levels of the system.
16
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- NAME

killpg — send signal to a process group

SYNOPSIS
killpg(pgrp, sig)
int pgrp, sig;

DESCRIPTION
killpg sends the signal sig to the process group pgrp. See sigvec(2) for a list of signals.
The sending process and members of the process group must have the same effective
user ID, or the sender must be the super-user. As a single special case the continue
signal SIGCONT may be sent to any process that is a descendant of the current pro-
cess.

RETURN VALUE
Upon successful completion, a value of 0 is returned. Otherwise, a value of -1 is
returned and the global variable errno is set to indicate the error.

ERRORS

killpg fails and no signal is sent if any of the following occur:
[EINVAL] sig is not a valid signal number.
[ESRCH] No process can be found in the process group specified by pgrp.

[ESRCH] The process group was given as 0 but the sending process does not
have a process group.

[EPERM] The sending process is not the super-user and one or more of the
target processes has an effective user ID different from that of the
@ " sending process.
SEE ALSO
kill(2), getpgrp(2), sigvec(2)
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NAME
listen - listen for connections on a socket

SYNOPSIS
listen(s, backlog)
int s, backlog;

DESCRIPTION
To accept connections, a socket is first created with socket(2), a willingness to accept
incoming connections and a queue limit for incoming connections are specified with
listen(2), and then the connections are accepted with accept(2). The listen call applies
only to sockets of type SOCK_STREAM or SOCK_SEQPACKET.
The backlog parameter defines the maximum length the queue of pending connec-
tions may grow to. If a connection request arrives with the queue full the client may
receive an error with an indication of ECONNREFUSED, or, if the underlying proto-
col supports retransmission, the request may be ignored so that retries may succeed.

RETURN VALUE
A O return value indicates success; -1 indicates an error.

ERRORS
The call fails if:
[EBADF] The argument s is not a valid descriptor.
[ENOTSOCK] The argument s is not a socket.
[EOPNOTSUPP] The socket is not of a type that supports the operation listen.

SEE ALSO
accept(2), connect(2), socket(2)

BUGS
The backlog is currently limited (silently) to 5.

18
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NAME

SYNOPSIS

DESCRIPTION

RETURN VALUE

ERRORS

SEE ALSO

RECV(2)

recv, recvfrom - receive a message from a socket

#include <sys/types.h>
#include <sys/socket.h>

cc = recv(s, buf, len, flags)
intcc, s;

char *buf;

int len, flags;

cc = recvfrom(s, buf, len, flags, from, fromlen)
intce, s;

char *buf;

int len, flags;

struct sockaddr *from;

int *fromlen;

recv and recvfrom are used to receive messages from a socket.

The recv call is normally used only on a connected socket (see connect(2)), while
recvfrom may be used to receive data on a socket whether it is in a connected state or
not.

If from is non-zero, the source address of the message is filled in. fromlen is a value-
result parameter, initialized to the size of the buffer associated with from, and
modified on return to indicate the actual size of the address stored there. The length
of the message is returned in cc. If a message is too long to fit in the supplied buffer,
excess bytes may be discarded depending on the type of socket the message is
received from (see socket(2)).

If no messages are available at the socket, the receive call waits for a message to
arrive, unless the socket is nonblocking (see ioct(2)) in which case a cc of -1 is
returned with the external variable errno set to EWOULDBLOCK.

The select(2) call may be used to determine when more data arrives.
The flags argument to a recv call is formed by or’ing one or more of the values,
#define MSG_OOB 0x1  /* process out-of-band data */

These calls return the number of bytes received, or -1 if an error occurred.

The calls fail if:

[EBADF] The argument s is an invalid descriptor.

[ENOTSOCK] The argument s is not a socket.

[EWOULDBLOCK] The socket is marked non-blocking and the receive operation
would block.

[EINTR] The receive was interrupted by delivery of a signal before any
data was available for the receive.

[EFAULT] The data was specified to be received into a non-existent or

protected part of the process address space.

fentl(2), read(2), send(2), select(2), getsockopt(2), socket(2)
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NAME

SYNOPSIS

DESCRIPTION

RETURN VALUE

ERRORS
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SELECT(2)

select — synchronous I/O multiplexing

#include <sys/types.h>
#include <sys/time.h>

nfound = select(nfds, readfds, writefds, exceptfds, timeout)
int nfound, nfds;

fd_set *readfds, *writefds, *exceptfds;

struct timeval *timeout;

FD_SET(fd, &fdset)
FD_CLR(fd, &fdset)
FD_ISSET(fd, &fdset)
FD_ZERO(&fdset)

int £fd;

£d_set fdset;

select examines the 1/O descriptor sets whose addresses are passed in readfds, wri-
tefds, and exceptfds to see if some of their descriptors are ready for reading, are ready
for writing, or have an exceptional condition pending, respectively. The first nfds
descriptors are checked in each set; i.e. the descriptors from 0 through nfds—1 in the
descriptor sets are examined. On return, select replaces the given descriptor sets with
subsets consisting of those descriptors that are ready for the requested operation.
The total number of ready descriptors in all the sets is returned in nfound.

The descriptor sets are stored as bit fields in arrays of integers. The following macros
are provided for manipulating such descriptor sets: FD_ZERO(&fdset) initializes a
descriptor set fdset to the null set. FD_SET(fd, &fdset) includes a particular descriptor
fd in fdset. FD_CLR(fd, &fdset) removes fd from fdset. FD_ISSET(fd, &fdset) is nonzero
if fd is a member of fdset, zero otherwise. The behavior of these macros is undefined
if a descriptor value is less than zero or greater than or equal to FD_SETSIZE, which
is normally at least equal to the maximum number of descriptors supported by the
system.

If timeout is a non-zero pointer, it specifies a maximum interval to wait for the selec-
tion to complete. If timeout is a zero pointer, the select blocks indefinitely. To affect a
poll, the timeout argument should be non-zero, pointing to a zero-valued timeval
structure.

Any of readfds, writefds, and exceptfds may be given as zero pointers if no descriptors
are of interest.

select returns the number of ready descriptors that are contained in the descriptor
sets, or —1 if an error occurred. If the time limit expires then select returns 0. If select

returns with an error, including one due to an interrupted call, the descriptor sets are
not modified.

An error return from select indicates:
[EBADF] One of the descriptor sets specified an invalid descriptor.

[EINTR] A signal was delivered before the time limit expired and before any
of the selected events occurred.

20
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SEE ALSO

BUGS

System Calls—BSD
SELECT(2)

[EINVAL] The specified time limit is invalid. One of its components is nega-
tive or too large.

accept(2), connect(2), read(2), write(2), recv(2), send(2), getdtablesize(2)

Although the provision of getdtablesize(2) was intended to allow user programs to be
written independent of the kernel limit on the number of open files, the dimension of
a sufficiently large bit field for select remains a problem. The default size
FD_SETSIZE (currently 256) is somewhat larger than the current kernel limit to the
number of open files. However, in order to accommodate programs which might
potentially use a larger number of open files with select, it is possible to increase this
size within a program by providing a larger definition of FD_SETSIZE before the
inclusion of <sys/types.h>.

select should probably return the time remaining from the original timeout, if any, by
modifying the time value in place. This may be implemented in future versions of
the system. Thus, it is unwise to assume that the timeout value is not modified by
the select call.

Stardent 1500/3000
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send, sendto — send a message from a socket

#include <sys/types.h>
#include <sys/socket.h>

cc = send(s, msg, len, flags)
intce, s;

char *msg;

int len, flags;

cc = sendto(s, msg, len, flags, to, tolen)
int cc, s;

char *msg;

int len, flags;

struct sockaddr *to;

int tolen;

send and sendto are used to transmit a message to another socket. send may be used
only when the socket is in a connected state, while sendto may be used at any time.

The address of the target is given by fo with tolen specifying its size. The length of
the message is given by len. If the message is too long to pass atomically through the
underlying protocol, then the error EMSGSIZE is returned, and the message is not
transmitted.

No indication of failure to deliver is implicit in a send. Return values of -1 indicate
some locally detected errors.

If no messages space is available at the socket to hold the message to be transmitted,
then send normally blocks, unless the socket has been placed in non-blocking I/0
mode. The select(2) call may be used to determine when it is possible to send more
data.

The flags parameter may include one or more of the following;:
#define MSG_OOB 0x1  /* process out-of-band data */

The flag MSG_OOB is used to send “out-of-band’” data on sockets that support this
notion (e.g. SOCK_STREAM); the underlying protocol must also support “out-of-
band” data.

The call returns the number of characters sent, or -1 if an error occurred.

[EBADF] An invalid descriptor was specified.
[ENOTSOCK] The argument s is not a socket.
[EFAULT] An invalid user space address was specified for a parameter.

[EMSGSIZE] The socket requires that message be sent atomically, and the
size of the message to be sent made this impossible.

[EWOULDBLOCK] The socket is marked non-blocking and the requested opera-
tion would block.

[ENOBUFS] The system was unable to allocate an internal buffer. The
operation may succeed when buffers become available.

22

Stardent 1500/3000



C

SEND(2)

SEE ALSO

System Calls-BSD
SEND(2)

[ENOBUFS] The output queue for a network interface was full. This gen-
erally indicates that the interface has stopped sending, but
may be caused by transient congestion.

fentl(2), recv(2), select(2), getsockopt(2), socket(2), write(2)
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NAME
setregid — set real and effective group ID

SYNOPSIS
setregid(rgid, egid)
int rgid, egid;

DESCRIPTION
The real and effective group ID’s of the current process are set to the arguments.
Unprivileged users may change the real group ID to the effective group ID and vice-
versa; only the super-user may make other changes.
Supplying a value of -1 for either the real or effective group ID forces the system to
substitute the current ID in place of the -1 parameter.

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.

ERRORS
[EPERM] The current process is not the super-user and a change other than

changing the effective group-id to the real group-id was specified.

SEE ALSO

getgid(2), setreuid(2), setgid(3)
24
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ERRORS

SEE ALSO
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SETREUID(2)

setreuid — set real and effective user ID’s

setreuid(ruid, euid)
int ruid, euid;

The real and effective user ID’s of the current process are set according to the argu-
ments. If ruid or euid is -1, the current uid is filled in by the system. Unprivileged
users may change the real user ID to the effective user ID and vice-versa; only the
super-user may make other changes.

Upon successful completion, a value of 0 is returned. Otherwise, a value of -1 is
returned and errno is set to indicate the error.

[EPERM] The current process is not the super-user and a change other than
changing the effective user-id to the real user-id was specified.

getuid(2), setregid(2), setuid(3)
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NAME
shutdown - shut down part of a full-duplex connection
SYNOPSIS
shutdown(s, how)
int s, how;
DESCRIPTION
The shutdown call causes all or part of a full-duplex connection on the socket associ-
ated with s to be shut down. If how is 0, then further receives are disallowed. If how
is 1, then further sends are disallowed. If how is 2, then further sends and receives
are disallowed.
DIAGNOSTICS
A 0 is returned if the call succeeds, -1 if it fails.
ERRORS
The call succeeds unless:
[EBADF] s is not a valid descriptor.
[ENOTSOCK] s is a file, not a socket.
[ENOTCONNI] The specified socket is not connected.
SEE ALSO
connect(2), socket(2)
26
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RETURN VALUE
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SIGBLOCK (2)

sigblock — block signals

#include <signal.h>

sigblock(mask);
int mask;

mask = sigmask(signum)

sigblock causes the signals specified in mask to be added to the set of signals currently
being blocked from delivery. Signals are blocked if the corresponding bit in mask is a
1; the macro sigmask is provided to construct the mask for a given signum.

It is not possible to block SIGKILL, SIGSTOP, or SIGCONT; this restriction is silently
imposed by the system.

The previous set of masked signals is returned.

kill(2), sigvec(2), sigsetmask(2)
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NAME
sigpause — atomically release blocked signals and wait for interrupt

SYNOPSIS
sigpause(sigmask)
int sigmask;

DESCRIPTION
sigpause assigns sigmask to the set of masked signals and then waits for a signal to
arrive; on return the set of masked signals is restored. sigmask is usually 0 to indicate
that no signals are now to be blocked. sigpause always terminates by being inter-
rupted, returning -1 with errno set to EINTR.
In normal usage, a signal is blocked using sigblock(2), to begin a critical section, vari-
ables modified on the occurrence of the signal are examined to determine that there
is no work to be done, and the process pauses awaiting work by using sigpause with
the mask returned by sigblock.

SEE ALSO
sigblock(2), sigvec(2)
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NAME
sigreturn — return from signal
SYNOPSIS
#include <signal.h>
sigreturn(scp);
struct sigcontext *scp;
DESCRIPTION
sigreturn allows users to atomically unmask, switch stacks, and return from a signal
context. The processes signal mask and stack status are restored from the context.
The system call does not return; the users stack pointer, frame pointer, argument
pointer, and processor status longword are restored from the context. Execution
resumes at the specified pc. This system call is used by the trampoline code, and
longjmp(3) when returning from a signal to the previously executing program.
NOTES
This system call is not available in 4.2BSD, hence it should not be used if backward
compatibility is needed.
RETURN VALUE
If successful, the system call does not return. Otherwise, a value of -1 is returned
and errno is set to indicate the error.
ERRORS
sigreturn fails and the process context does not change if one of the following occurs.
[EFAULT] scp points to memory that is not a valid part of the process address
space.
[EINVAL] The process status longword is invalid or would improperly raise
the privilege level of the process.
SEE ALSO
sigvec(2), setjmp(3)
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NAME
sigsetmask - set current signal mask
SYNOPSIS
#include <signal.h>
sigsetmask(mask);
int mask;
mask = sigmask(signum)
DESCRIPTION

sigsetmask sets the current signal mask (those signals that are blocked from delivery).
Signals are blocked if the corresponding bit in mask is a 1; the macro sigmask is pro-
vided to construct the mask for a given signum.

The system quietly disallows SIGKILL, SIGSTOP, or SIGCONT to be blocked.

RETURN VALUE
The previous set of masked signals is returned.

SEE ALSO
kill(2), sigvec(2), sigblock(2), sigpause(2)
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NAME
sigstack — set and/or get signal stack context
SYNOPSIS
#include <signal.h>
struct sigstack {
caddr_t ss_sp;
int ss_onstack;
Y;
sigstack(ss, 0ss);
struct sigstack *ss, *o0ss;
DESCRIPTION
sigstack allows users to define an alternate stack on which signals are to be processed.
If ss is non-zero, it specifies a signal stack on which to deliver signals and tells the sys-
tem if the process is currently executing on that stack. When a signal’s action indi-
cates its handler should execute on the signal stack (specified with a sigvec(2) call),
the system checks to see if the process is currently executing on that stack. If the pro-
cess is not currently executing on the signal stack, the system arranges a switch to the
signal stack for the duration of the signal handler’s execution. If oss is non-zero, the
current signal stack state is returned.
NOTES
Signal stacks are not grown automatically, as is done for the normal stack. If the
stack overflows unpredictable results may occur.
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.
ERRORS
sigstack fails and the signal stack context does not change if the following occurs:
[EFAULT] Either ss or oss points to memory that is not a valid part of the pro-
cess address space.
SEE ALSO
sigvec(2), setjmp(3)
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sigvec — software signal facilities

#include <signal.h>

struct sigvec {
int (*sv_handler)();
int sv_mask;
int sv_flags;

JH

sigvec(sig, vec, ovec)
int sig;
struct sigvec *vec, *ovec;

The system defines a set of signals that may be delivered to a process. Signal
delivery resembles the occurence of a hardware interrupt: the signal is blocked from
further occurrence, the current process context is saved, and a new one is built. A
process may specify a handler to which a signal is delivered, or specify that a signal is
to be blocked or ignored. A process may also specify that a default action is to be taken
by the system when a signal occurs. Normally, signal handlers execute on the
current stack of the process. This may be changed, on a per-handler basis, so that sig-
nals are taken on a special signal stack.

All signals have the same priority. Signal routines execute with the signal that caused
their invocation blocked, but other signals may yet occur. A global signal mask defines
the set of signals currently blocked from delivery to a process. The signal mask for a
process is initialized from that of its parent (normally 0). It may be changed with a
sigblock(2) or sigsetmask(2) call, or when a signal is delivered to the process.

When a signal condition arises for a process, the signal is added to a set of signals
pending for the process. If the signal is not currently blocked by the process then it is
delivered to the process. When a signal is delivered, the current state of the process
is saved, a new signal mask is calculated (as described below), and the signal handler
is invoked. The call to the handler is arranged so that if the signal handling routine
returns normally the process will resume execution in the context from before the
signal’s delivery. If the process wishes to resume in a different context, then it must
arrange to restore the previous context itself.

When a signal is delivered to a process a new signal mask is installed for the duration
of the process’ signal handler (or until a sighlock or sigsetmask call is made). This
mask is formed by taking the current signal mask, adding the signal to be delivered,
and or’ing in the signal mask associated with the handler to be invoked.

sigvec assigns a handler for a specific signal. If vec is non-zero, it specifies a handler
routine and mask to be used when delivering the specified signal. Further, if the
SV_ONSTACK bit is set in sv_flags, the system will deliver the signal to the process
on a signal stack, specified with sigstack(2). If ovec is non-zero, the previous handling
information for the signal is returned to the user.

The following list gives all signals with names as they appear in the include file
<signal.h>:

SIGHUP 1 hangup

SIGINT 2 interrupt (rubout)

SIGQUIT  3* quit (ASCII FS)

SIGILL 4+ illegal instruction (not reset when caught)

SIGTRAP 5+ trace trap (not reset when caught)

32
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SIGIOT 6* IOT instruction (obsolete)

SIGABRT  6* used by abort, replaces SIGIOT
SIGEMT 7* EMT instruction (obsolete)

SIGFPE 8+ floating point exception

SIGKILL 9 kil (cannot be caught, blocked, or ignored)
SIGBUS 10* bus error

SIGSEGV 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 child

SIGPWR 19 power-fail restart

SIGWIND 20 e window change

SIGURG 21 e urgent condition on an I/O channel
SIGIO 22 e pollable event occured

SIGSTOP 23 t sendable stop signal, not from tty
SIGTSTP 24 t stop signal from tty

SIGTTIN 25 t process stop by background tty read
SIGTTOU 26 t process stop by background tty write
SIGCONT 27 e continue a stopped process
SIGXCPU 28 exceeded CPU time limit

SIGXFSZ 29 exceeded file size limit

SIGVTALRM 30 virtual time alarm

SIGPROF 31 profiling time alarm

The starred signals in the list above cause a core image if not caught or ignored.

Once a signal handler is installed, it remains installed until another sigvec call is
made, or an execve(2) is performed. The default action for a signal may be reinstated
by setting sv_handler to SIG_DFL; this default is termination (with a core image for
starred signals) except for signals marked with ¢ or t. Signals marked with e are dis-
carded if the action is SIG_DFL; signals marked with t cause the process to stop. If
sv_handler is SIG_IGN the signal is subsequently ignored, and pending instances of
the signal are discarded.

If a caught signal occurs during certain system calls, the call is normally restarted.
The call can be forced to terminate prematurely with an EINTR error return by set-
ting the SV_INTERRUPT bit in sv_flags. The affected system calls are read(2) or
write(2) on a slow device (such as a terminal; but not a file) and during a wait(2).

After a fork(2) or vfork(2) the child inherits all signals, the signal mask, the signal
stack, and the restart/interrupt flags.

execve(2) resets all caught signals to default action and resets all signals to be caught
on the user stack. Ignored signals remain ignored; the signal mask remains the same;
signals that interrupt system calls continue to do so.

The mask specified in vec is not allowed to block SIGKILL, SIGSTOP, or SIGCONT.
This is done silently by the system.

The handler routine to catch signals can be delared as follows:

handler(sig, code, junk, context)
int sig, code, junk
struct sigcontext *context;
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Here, sig is the signal number. code is a value which further interprets sig; it may be
one of the following:

SIGFPE
0: integer overflow
1: floating exception
SIGTRAP
CAUSESINGLE: single step
CAUSEBREAK: breakpoint instruction
The value of junk is the address of the handler routine itself. context is a pointer to
the machine state at the time of the exception. It is defined in /usr/include/sys/signal.h.
On floating point exceptions, the FPU is halted. Explicit user action of restarting the
FPU will be necessary.
RETURN VALUE
A 0 value indicated that the call succeeded. A -1 return value indicates an error
occurred and errno is set to indicated the reason.
ERRORS
sigvec fails and no new signal handler is installed if one of the following occurs:
[EFAULT] Either vec or ovec points to memory that is not a valid part of the
process address space.

[EINVAL] sig is not a valid signal number.

[EINVAL] An attempt is made to ignore or supply a handler for SIGKILL or
SIGSTOP.

[EINVAL] An attempt is made to ignore SIGCONT (by default SIGCONT is
ignored).

SEE ALSO
kill(1), ptrace(2), kill(2), sigblock(2), sigsetmask(2), sigpause(2), sigstack(2), sigvec(2),
setjmp(3), siginterrupt(3), tty(7)
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socket — create an endpoint for communication

#include <sys/types.h>
#include <sys/socket.h>

s = socket(domain, type, protocol)
int s, domain, type, protocol;

socket creates an endpoint for communication and returns a descriptor.

The domain parameter specifies a communications domain within which communica-
tion will take place; this selects the protocol family which should be used. The proto-
col family generally is the same as the address family for the addresses supplied in
later operations on the socket. These families are defined in the include file
<sys/socket.h>. The currently understood formats are

PF_UNIX (UNIX internal protocols),
PF_INET (ARPA Internet protocols),

The socket has the indicated type, which specifies the semantics of communication.
Currently defined types are:

SOCK_STREAM
SOCK_DGRAM
SOCK_RAW

A SOCK_STREAM type provides sequenced, reliable, two-way connection based
byte streams. An out-of-band data transmission mechanism may be supported. A
SOCK_DGRAM socket supports datagrams (connectionless, unreliable messages of a
fixed (typically small) maximum length). SOCK_RAW sockets provide access to
internal network protocols and interfaces. The type SOCK_RAW is available only to
the super-user.

The protocol specifies a particular protocol to be used with the socket. Normally only
a single protocol exists to support a particular socket type within a given protocol
family. However, it is possible that many protocols may exist, in which case a partic-
ular protocol must be specified in this manner. The protocol number to use is partic-
ular to the “communication domain” in which communication is to take place; see
protocols(3N).

Sockets of type SOCK_STREAM are full-duplex byte streams, similar to pipes. A
stream socket must be in a connected state before any data may be sent or received on
it. A connection to another socket is created with a connect(2) call. Once connected,
data may be transferred using read(2) and write(2) calls or some variant of the send(2)
and recv(2) calls. When a session has been completed a close(2) may be performed.
Out-of-band data may also be transmitted as described in send(2) and received as
described in recv(2).

The communications protocols used to implement a SOCK_STREAM insure that data
is not lost or duplicated. If a piece of data for which the peer protocol has buffer
space cannot be successfully transmitted within a reasonable length of time, then the
connection is considered broken and calls indicate an error with —1 returns and with
ETIMEDOUT as the specific code in the global variable errno. The protocols option-
ally keep sockets “warm’ by forcing transmissions roughly every minute in the
absence of other activity. An error is then indicated if no response can be elicited on
an otherwise idle connection for a extended period (e.g. 5 minutes). A SIGPIPE sig-
nal is raised if a process sends on a broken stream; this causes naive processes, which
do not handle the signal, to exit.
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SOCK_DGRAM and SOCK_RAW sockets allow sending of datagrams to correspon-
dents named in send(2) calls. Datagrams are generally received with recofrom(2),
which returns the next datagram with its return address.

An fcntl(2) call can be used to specify a process group to receive a SIGURG signal
when the out-of-band data arrives.

RETURN VALUE
A -1 is returned if an error occurs, otherwise the return value is a descriptor referenc-
ing the socket.

ERRORS
The socket call fails if:

[EPROTONOSUPPORT]
The protocol type or the specified protocol is not supported
within this domain.

[EMFILE] The per-process descriptor table is full.

[ENFILE] The system file table is full.

[EACCESS] Permission to create a socket of the specified type and/or pro-
tocol is denied.

[ENOBUFS] Insufficient buffer space is available. The socket cannot be
created until sufficient resources are freed.

SEE ALSO
accept(2), bind(2), connect(2), getsockname(2), getsockopt(2), ioctl(2), listen(2),
read(2), recv(2), select(2), send(2), shutdown(2), write(2)
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NAME

DESCRIPTION

FILES

SEE ALSO
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intro — introduction to C library functions

This section describes functions that may be found in the 4.3BSD libraries. The
library functions are those other than the functions which directly invoke operating
system primitives, described in section 2. Most of these functions are accessible from
the C library, libc, which is automatically loaded by the C compiler cc(1). The link
editor 1d(1) searches this library when the —43 option is invoked. The C library also
includes all the functions described in section 2.

Library functions available from FORTRAN are described separately in the Fortran
Reference Manual.

The functions described in this section are grouped into several sections:

(3) These functions are the standard C library functions. They correspond to the
System V Release 3.0 3C functions.

(3N) These functions constitute the Internet network library.

(3S) These functions constitute the ‘standard I/O package’, see stdio(3S) for more
details. Declarations for these functions may be obtained from the include file
<stdio.h>.

(3C) These routines are included for compatibility with other systems. In particular,
a number of system call interfaces provided in previous releases of 4BSD have
been included for source code compatibility. Use of these routines should, for
the most part, be avoided. The manual page entry for each compatibility rou-
tine indicates the proper interface to use.

(3M) These functions, which constitute the math library libm, are listed in Volume 1
of the Programmer’s Reference Manual . They no longer appear in this manual.

(3X) These functions constitute minor libraries and other miscellaneous run-time
facilities. Most are available only when programming in C. These functions
include libraries that provide device independent plotting functions, terminal
independent screen management routines for two dimensional non-bitmap
display terminals, and functions for managing data bases with inverted
indexes. These functions are located in separate libraries indicated in each

manual entry.
/lib/libc.a the C library
/lib/bsd/libc.a the 4.3 BSD C library
/usr/lib/libm.a the math library

/usr/lib/libc_p.a the C library compiled for profiling
/usr/lib/libm_p.a the math library compiled for profiling
/usr/lib/bsd/libm_p.a the 4.3 BSD math library compiled for profiling

cc(1), intro(2), 1d(1), math(3M), nm(1), stdio(3S)
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NAME
abort — generate a fault
DESCRIPTION
abort executes an instruction which is illegal in user mode. This generates a signal
that normally terminates the process with a core dump, which may be used for
debugging.
SEE ALSO
exit(2), sigvec(2)
DIAGNOSTICS
Usually “Tllegal instruction — core dumped”’ from the shell.
BUGS
abort does not flush standard I/O buffers. Use fflush (35).
2
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NAME

abs - integer absolute value
SYNOPSIS

abs(i)

inti;
DESCRIPTION

abs returns the absolute value of its integer operand.
SEE ALSO

floor(3M)
BUGS

Applying the abs function to the most negative integer generates a result which is the
most negative integer. That is,

abs(0x80000000)
returns 0x80000000 as a result.
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NAME
assert — program verification

SYNOPSIS
#include <assert.h>
assert(expression)

DESCRIPTION
assert is a macro that indicates expression is expected to be true at this point in the pro-
gram. It causes an exif(2) with a diagnostic comment on the standard output when
expression is false (0). Compiling with the cc(1) option -DNDEBUG effectively deletes
assert from the program.

DIAGNOSTICS
‘Assertion failed: file f line n.” f is the source file and n the source line number of the
assert statement.

4
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NAME

SYNOPSIS

DESCRIPTION

SEE ALSO

BUGS

ATOF(3)

atof, atoi, atol — convert ASCII to numbers

double atof(nptr)
char *nptr;

atoi(nptr)
char *nptr;

long atol(nptr)
char *nptr;

These functions convert a string pointed to by nptr to floating, integer, and long
integer representation respectively. The first unrecognized character ends the string.

atof recognizes an optional string of spaces, then an optional sign, then a string of
digits optionally containing a decimal point, then an optional ‘e’ or ‘E’ followed by
an optionally signed integer.

atoi and atol recognize an optional string of spaces, then an optional sign, then a
string of digits.
scanf(3S)

There are no provisions for overflow.
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NAME
bcopy, bemp, bzero, ffs - bit and byte string operations
SYNOPSIS
bcopy(src, dst, length)
char *src, *dst;
int length;
bemp(bl, b2, length)
char *b1, *b2;
int length;
bzero(b, length)
char *b;
int length;
££s(i)
inti;
DESCRIPTION
The functions becopy, bemp, and bzero operate on variable length strings of bytes. They
do not check for null bytes as the routines in string(3) do.
beopy copies length bytes from string src to the string dst.
bemp compares byte string b1 against byte string b2, returning zero if they are identi-
cal, non-zero otherwise. Both strings are assumed to be length bytes long.
bzero places length 0 bytes in the string b1.
ffs finds the first bit set in the argument passed it and returns the index of that bit.
Bits are numbered starting at 1. A return value of 0 indicates that the value passed is
zero.
BUGS
The becopy routine take parameters backwards from strcpy.
6
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SEE ALSO
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crypt, setkey, encrypt — DES encryption

char *crypt(key, salt)
char *key, *salt;

setkey(key)
char *key;

encrypt(block, edflag)
char *block;

crypt is the password encryption routine. It is based on the NBS Data Encryption
Standard (DES), with variations intended (among other things) to frustrate use of
hardware implementations of the DES for key search.

The first argument to crypt is normally a user’s typed password. The second is a 2-
character string chosen from the set [a-zA-Z0-9./]. The salt string is used to perturb
the DES algorithm in one of 4096 different ways, after which the password is used as
the key to encrypt repeatedly a constant string. The returned value points to the
encrypted password, in the same alphabet as the salt. The first two characters are the
salt itself.

The other entries provide (rather primitive) access to the actual DES algorithm. The
argument of setkey is a character array of length 64 containing only the characters
with numerical value 0 and 1. If this string is divided into groups of 8, the low-order
bit in each group is ignored, leading to a 56-bit key which is set into the machine.

The argument to the encrypt entry is likewise a character array of length 64 contain-
ing 0’s and 1’s. The argument array is modified in place to a similar array represent-
ing the bits of the argument after having been subjected to the DES algorithm using
the key set by setkey. If edflag is 0, the argument is encrypted; if non-zero, it is
decrypted.

passwd(1), passwd(5), login(1), getpass(3)

The return value points to static data whose content is overwritten by each call.
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NAME N

ctime, localtime, gmtime, asctime, timezone — convert date and time to ASCII

SYNOPSIS
char *ctime(clock)
long *clock;

#include <time.h>

struct tm *localtime(clock)
long *clock;

struct tm *gmtime(clock)
long *clock;

char *asctime(tm)
struct tm *tm;

char *timezone(zone, dst)

DESCRIPTION
ctime converts a time pointed to by clock such as returned by time(2) into ASCII and
returns a pointer to a 26-character string in the following form. All the fields have
constant width.

Sun Sep 16 01:03:52 1973\n\0

localtime and gmtime return pointers to structures containing the broken-down time.
localtime corrects for the time zone and possible daylight savings time; gmtime con-
verts directly to GMT, which is the time UNIX uses. asctime converts a broken-down
time to ASCII and returns a pointer to a 26-character string.

The structure declaration from the include file is: 5

struct tm {
int tm_sec; /*0-59 seconds */
int tm_min; /*0-59 minutes */
int tm_hour; /*0-23 hour */
inttm_mday; /*1-31 day of month */
inttm_mon; /*0-11 month */
inttm_year; /*0-  year-1900*/
inttm_wday; /*0-6 day of week (Sunday = 0) */
inttm_yday;  /*0-365 day of year */
inttm_isdst;  /*flag: daylight savings time in effect */
)

When local time is called for, the program consults the system to determine the time
zone and whether the US.A., Australian, Eastern European, Middle European, or
Western European daylight saving time adjustment is appropriate. The program
knows about various peculiarities in time conversion over the past 10-20 years; if
necessary, this understanding can be extended.

timezone returns the name of the time zone associated with its first argument, which
is measured in minutes westward from Greenwich. If the second argument is 0, the
standard name is used, otherwise the Daylight Saving version. If the required name
does not appear in a table built into the routine, the difference from GMT is pro-
duced; e.g,, in Afghanistan timezone(-(60+4+30), 0) is appropriate because it is 4:30
ahead of GMT and the string GMT+4:30 is produced.

SEE ALSO
gettimeofday(2), time(3) )
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W’“ BUGS

The return values point to static data whose content is overwritten by each call.

Stardent 1500/3000 9



C Library Functions—-BSD
CTYPE(3) CTYPE(3)

NAME
isalpha, isupper, islower, isdigit, isxdigit, isalnum, isspace, ispunct, isprint, isgraph,
iscntrl, isascii, toupper, tolower, toascii — character classification macros

SYNOPSIS
#include <ctype.h>
isalpha(c)
DESCRIPTION
These macros classify ASCII-coded integer values by table lookup. Each is a predicate
returning nonzero for true, zero for false. isascii and toascii are defined on all integer
values; the rest are defined only where isascii is true and on the single non-ASCII
value EOF (see stdio(35)).
isalpha cis aletter
isupper c is an upper case letter
islower c is a lower case letter
isdigit cis a digit
isxdigit c is a hex digit
isalnum ¢ is an alphanumeric character
isspace ¢ is a space, tab, carriage return, newline, vertical tab, or formfeed
ispunct ¢ is a punctuation character (neither control nor alphanumeric)
isprint ¢ is a printing character, code 040(8) (space) through 0176 (tilde)
isgraph ¢ is a printing character, similar to isprint except false for space.
iscntrl ¢ is a delete character (0177) or ordinary control character (less than
040).
isascii ¢ is an ASCII character, code less than 0200
tolower ¢ is converted to lower case. Return value is undefined if not
isupper(c).
toupper ¢ is converted to upper case. Return value is undefined if not
islower(c).
toascii c is converted to be a valid ASCII character.
SEE ALSO
ascii(5)
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NAME

SYNOPSIS

DESCRIPTION

SEE ALSO
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opendir, readdir, telldir, seekdir, rewinddir, closedir — directory operations

#include <sys/types.h>
#include <sys/dir.h>

DIR *opendir(filename)
char *filename;

struct direct *readdir(dirp)
DIR *dirp;

long telldir(dirp)
DIR *dirp;

seekdir(dirp, loc)
DIR *dirp;
long loc;

closedir(dirp)
DIR *dirp;

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
operations. The pointer NULL is returned if filename cannot be accessed, or if it can-
not malloc(3) enough memory to hold the whole thing.

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 returns the current location associated with the named directory stream.

seekdir sets the position of the next readdir operation on the directory stream. The new
position reverts to the one associated with the directory stream when the telldir opera-
tion was performed. Values returned by telldir are good only for the lifetime of the
DIR pointer from which they are derived. If the directory is closed and then reo-
pened, the felldir value may be invalidated due to undetected directory compaction.
It is safe to use a previous felldir value immediately after a call to opendir and before
any calls to readdir.

closedir closes the named directory stream and frees the structure associated with the
DIR pointer.

Sample code which searchs a directory for entry “name” is:

len = strlen(name);
dirp = opendir(".");
for (dp = readdir(dirp); dp != NULL; dp = readdir(dirp))
if (dp->d_namlen == len && !stremp(dp->d_name, name)) {
closedir(dirp);
return FOUND;
)
closedir(dirp);
return NOT_FOUND;

close(2), dir(4), Iseek(2), open(2), read(2)
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NAME

SYNOPSIS

DESCRIPTION

SEE ALSO

BUGS

ECVT(3)

ecvt, fcvt, gevt — output conversion

char *ecvt(value, ndigit, decpt, sign)
double value;
int ndigit, *decpt, *sign;

char *fcvt(value, ndigit, decpt, sign)
double value;
int ndigit, *decpt, *sign;

char *gcvt(value, ndigit, buf)
double value;
char *buf;

ecvt converts the value to a null-terminated string of ndigit ASCII digits and returns a
pointer thereto. The position of the decimal point relative to the beginning of the
string is stored indirectly through decpt (negative means to the left of the returned
digits). If the sign of the result is negative, the word pointed to by sign is non-zero,
otherwise it is zero. The low-order digit is rounded.

feut 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.

gcvt converts the value to a null-terminated ASCII string in buf and returns a pointer
to buf. It attempts to produce ndigit significant digits in FORTRAN F format if possi-
ble, otherwise E format, ready for printing. Trailing zeros may be suppressed.

printf(3)

The return values point to static data whose content is overwritten by each call.

12
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NAME

SYNOPSIS

DESCRIPTION

SEE ALSO

END(3)

_end, _etext, _edata - last locations in program

extern _end;
extern _etext;
extern _edata;

These names refer neither to routines nor to locations with interesting contents. The
address of _etext is the first address above the program text, _edata above the initial-
ized data region, and _end above the uninitialized data region.

When execution begins, the program break coincides with _end, but it is reset by the
routines brk(2), malloc(3), standard 1/0 (stdio(3S)), the profile (-p) option of cc(1), etc.
The current value of the program break is reliably returned by ‘sbrk(0)’; see brk(2).

brk(2), malloc(3)
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EXECL(3)

NAME

SYNOPSIS

DESCRIPTION

EXECL(3)

execl, execv, execle, execlp, execvp, exec, execve, exect, environ — execute a file

execl(name, arg0, argl, ..., argn, 0)
char *name, *arg0, *argl, ..., *argn;

execv(name, argv)
char *name, *argvl(];

execle(name, arg0, argl, ..., argn, 0, envp)
char *name, *arg0, *argl, ..., *argn, *envpll;

exect(name, argv, envp)
char *name, *argv(], *envpll];

extern char **environ;

These routines provide various interfaces to the execve system call. Refer to execve(2)
for a description of their properties; only brief descriptions are provided here.

exec in all its forms overlays the calling process with the named file, then transfers to
the entry point of the core image of the file. There can be no return from a successful
exec; the calling core image is lost.

The name argument is a pointer to the name of the file to be executed. The pointers
argl0], arg[1] ... address null-terminated strings. Conventionally arg[0] is the name
of the file.

Two interfaces are available. execl is useful when a known file with known argu-
ments 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 file name
(or its last component). A 0 argument must end the argument list.

The execv version is useful when the number of arguments is unknown 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.

The exect version is used when the executed file is to be manipulated with ptrace(2).
The program is forced to single step a single instruction giving the parent an oppor-
tunity to manipulate its state.

When a C program is executed, it is called as follows:

main(argc, argv, envp)
intargc;
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 conventionally at least one and the first
member of the array points to a string containing the name of the file.

argv is directly usable in another execv because argvlargc] is 0.

envp is a pointer to an array of strings that constitute the environment 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(1) passes an environment entry
for each global shell variable defined when the program is called. See environ(5) 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 environ-
ment to any subprograms executed by the current program.

14
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execlp and execvp are called with the same arguments as execl and execv, but duplicate
the shell’s actions in searching for an executable file in a list of directories. The direc-
tory list is obtained from the environment.

/bin/sh  shell, invoked if command file found by execlp or execvp
csh(1) environ(5), execve(2), fork(2)

If the file cannot be found, if it is not executable, if it does not start with a valid magic
number (see a.0ut(4)), if maximum memory is exceeded, or if the arguments require
too much space, a return constitutes the diagnostic; the return value is —1. Even for
the super-user, at least one of the execute-permission bits must be set for a file to be
executed.

If execovp is called to execute a file that turns out to be a shell command file, and if it is
impossible to execute the shell, the values of argv[0] and argv[-1] are modified before
return.

Stardent 1500/3000
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NAME %

exit — terminate a process after flushing any pending output

SYNOPSIS
exit(status)
int status;

DESCRIPTION
exit terminates a process after calling the Standard 1/O library function _cleanup to
flush any buffered output. exit never returns.

SEE ALSO
exit(2), intro(3)

16
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NAME

SYNOPSIS

DESCRIPTION

FREXP(3)

frexp, ldexp, modf - split into mantissa and exponent

double frexp(value, eptr)
double value;
int *eptr;

double Idexp(value, exp)
double value;

double modf(value, iptr)
double value, *iptr;

frexp returns the mantissa of a double value as a double quantity, x, of magnitude less
than 1 and stores an integer n such that value = x* 2" indirectly through eptr.

Idexp returns the quantity value * 257,

modf returns the positive fractional part of value and stores the integer part indirectly
through iptr.

Stardent 1500/3000
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NAME
getenv — value for environment name
SYNOPSIS
char *getenv(name)
char *name;
DESCRIPTION
getenv searches the environment list (see environ(5)) for a string of the form
name=value and returns a pointer to the string value if such a string is present, other-
wise getenv returns the value 0 (NULL).
SEE ALSO
environ(5), execve(2)
18
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getgrent, getgrgid, getgrnam, setgrent, endgrent — get group file entry

#include <grp.h>

struct group *getgrent()

struct group *getgrgid(gid)
int gid;

struct group *getgrnam(name)
char *name;

setgrent()

endgrent()

getgrent, getgrgid and getgrnam each return pointers to an object with the following
structure containing the broken-out fields of a line in the group file.
struct group { /* see getgrent(3) */
char  *gr_name;
char  *gr_passwd;
int gr_gid;
char  **gr_mem;

Y
struct group *getgrent(), *getgrgid(), *getgrnam();

The members of this structure are:

gr_name  The name of the group.

gr_passwd The encrypted password of the group.

gr_gid The numerical group-ID.

grmem  Null-terminated vector of pointers to the individual member names.

getgrent simply reads the next line while getgrgid and getgrnam search until a match-
ing gid or name is found (or until EOF is encountered). Each routine picks up where
the others leave off so successive calls may be used to search the entire file.

A call to setgrent has the effect of rewinding the group file to allow repeated searches.
endgrent may be called to close the group file when processing is complete.

/etc/ group

getlogin(3), getpwent(3), group(4)

A null pointer (0) is returned on EOF or error.

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 — get login name

SYNOPSIS
char *getlogin()

DESCRIPTION
getlogin returns a pointer to the login name as found in /efc/utmp. It may be used in
conjunction with getpwnam to locate the correct password file entry when the same
userid is shared by several login names.
If getlogin is called within a process that is not attached to a terminal, or if there is no
entry in Jefc/utmp for the process’s terminal, getlogin returns NULL. A reasonable pro-
cedure for determining the login name is to first call getlogin and if it fails, to call
getpwuid (getuid ().

FILES
/etc/utmp

SEE ALSO
getpwent(3), utmp(4), ttyslot(3)

DIAGNOSTICS
Returns NULL if name not found.

BUGS
The return values point to static data whose content is overwritten by each call.

20
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getopt — get option letter from argv

int getopt(argc, argv, optstring)
int argc;

char **argv;

char *optstring;

extern char *optarg;
extern int optind;

getopt returns the next option letter in argv that matches a letter in optstring. optstring
is a string of recognized 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 white
space. 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 non-option argument),
getopt returns EOF. The special option —— may be used to delimit the end of the
options; EOF is returned, and — - skipped.

getopt prints an error message on stderr and returns a question mark (?) when it
encounters an option letter not included in optstring.

The following code fragment shows how one might process the arguments for a com-
mand that can take the mutually exclusive options a and b, and the options f and o,
both of which require arguments:

main(argc, argv)
int argc;
char **argv;

intc;
extern int optind;
extern char *optarg;

while ((c = getopt(argc, argv, "abf:0:")) != EOF)
switch (c) {
case ‘a”:
if (bflg)
errflg++;
else
aflg++;
break;
case ‘b":
if (aflg)
errflg++;
else
bproc();

Stardent 1500/3000
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break;
case ‘f”:
ifile = optarg;
break;
case ‘0"
ofile = optarg;
break;
case ‘?":
default:
errflg++;
break;
)
if (errflg) {
fprintf(stderr, "Usage: ...");
exit(2);
}
for (; optind < argc; optind++) {

Written by Henry Spencer, working from a Bell Labs manual page. Modified by
Keith Bostic to behave more like the System V version.

It is not obvious how ‘-’ standing alone should be treated; this version treats it as a
non-option argument, which is not always right.

Option arguments are allowed to begin with ‘~’; this is reasonable but reduces the
amount of error checking possible.

getopt is quite flexible but the obvious price must be paid: there is much it could do
that it doesn’t, like checking mutually exclusive options, checking type of option
arguments, etc.

22
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getpass — read a password

char *getpass(prompt)
char *prompt;

getpass reads a password from the file /dev/tty, or if that cannot be opened, from the
standard input, after prompting with the null-terminated string prompt and disabling
echoing. A pointer is returned to a null-terminated string of at most 8 characters.

/dev/tty
crypt(3)

The return value points to static data whose content is overwritten by each call.
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NAME
getpwent, getpwuid, getpwnam, setpwent, endpwent, setpwfile — get password file
entry
SYNOPSIS
#include <pwd.h>
struct passwd *getpwuid(uid)
int uid;
struct passwd *getpwnam(name)
char *name;
struct passwd *getpwent()
setpwent()
endpwent()
setpwfile(name)
char *name;
DESCRIPTION
getpwent, getpwuid and getpwnam each return a pointer to an object with the following
structure containing the broken-out fields of a line in the password file.
struct passwd { /* see getpwent(3) */
char  *pw_name;
char *pw_passwd;
int pw_uid;
int pw_gid;
int pw_quota;
char  *pw_comment;
char  *pw_gecos;
char  *pw_dir;
char  *pw_shell;
L
struct passwd *getpwent(), *getpwuid(), *getpwnam();
The fields pw_quota and pw_comment are unused; the others have meanings described
in passwd (4).
Searching the password file is done using the ndbm database access routines.
setpwent opens the database; endpwent closes it. getpwuid and getpwnam search the
database (opening it if necessary) for a matching uid or name. EOF is returned if there
is no entry.
For programs wishing to read the entire database, getpwent reads the next line (open-
ing the database if necessary). In addition to opening the database, sefpwent can be
used to make getpwent begin its search from the beginning of the database.
setpwfile changes the default password file to name thus allowing alternate password
files to be used. Note that it does not close the previous file. If this is desired,
endpwent should be called prior to it.
FILES
/etc/passwd
SEE ALSO
getlogin(3), getgrent(3), passwd(4)
24
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The routines getpwent, getpwuid, and getpwnam, return NULL on EOF or error.

All information is contained in a static area so it must be copied if it is to be saved.
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NAME
getusershell, setusershell, endusershell - get legal user shells
SYNOPSIS
char *getusershell()
setusershell()
endusershell()
DESCRIPTION
getusershell returns a pointer to a legal user shell as defined by the system manager in
the file /etc/shells. If [etc/shells does not exist, the two standard system shells /bin/sh
and /bin/csh are returned.
getusershell reads the next line (opening the file if necessary); setusershell rewinds the
file; endusershell closes it.
FILES
/etc/shells
DIAGNOSTICS
The routine getusershell returns a null pointer (0) on EOF or error.
BUGS
All information is contained in a static area so it must be copied if it is to be saved.
26
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getwd — get current working directory pathname

char *getwd(pathname)
char *pathname;

getwd copies the absolute pathname of the current working directory to pathname and
returns a pointer to the result.

Maximum pathname length is MAXPATHLEN characters (1024), as defined in
<sys/param.h>.

getwd returns zero and places a message in pathname if an error occurs.
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NAME
insque, remque - insert/remove element from a queue

SYNOPSIS
struct gelem {
struct qelem *q_forw;
struct qelem *q_back;
char q_datall;
|7
insque(elem, pred)
struct gelem *elem, *pred;
remque(elem)
struct qelem *elem;
DESCRIPTION
insque and remque manipulate queues built from doubly linked lists. Each element in

the queue must in the form of “struct qelem”. insque inserts elem in a queue immedi-
ately after pred; remque removes an entry elem from a queue.
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DIAGNOSTICS
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malloc, free, realloc, calloc — memory allocator

char *malloc(size)
unsigned size;

free(ptr)
char *ptr;

char *realloc(ptr, size)
char *ptr;
unsigned size;

char *calloc(nelem, elsize)
unsigned nelem, elsize;

malloc and free provide a general-purpose memory allocation 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; this space
is made available for further allocation, but its contents are left undisturbed.

Needless to say, grave disorder results if the space assigned by malloc is overrun or if
some random number is handed to free.

malloc maintains multiple lists of free blocks according to size, allocating space from
the appropriate list. It calls sbrk (see brk(2)) to get more memory 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 are not changed up to the lesser
of the new and old sizes.

In order to be compatible with older versions, realloc also works if ptr points to a
block freed since the last call of malloc, realloc or calloc; sequences of free, malloc and
realloc were previously used to attempt storage compaction. This procedure is no
longer recommended.

calloc allocates space for an array of nelem elements of size elsize. The space is initial-
ized to zeros.

Each of the allocation routines returns a pointer to space suitably aligned (after possi-
ble pointer coercion) for storage of any type of object. If the space is of pagesize or
larger, the memory returned is page-aligned.

brk(2), pagesize(2)

malloc, realloc and calloc return a null pointer (0) if there is no available memory or if
the arena has been detectably corrupted by storing outside the bounds of a block.
malloc may be recompiled to check the arena very stringently on every transaction;
those sites with a source code license may check the source code to see how this can
be done.

When realloc returns 0, the block pointed to by ptr may be destroyed.

The current implementation of malloc does not always fail gracefully when system
memory limits are approached. It may fail to allocate memory when larger free
blocks could be broken up, or when limits are exceeded because the size is rounded
up. It is optimized for sizes that are powers of two.
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NAME
mktemp — make a unique file name

SYNOPSIS
char *mktemp(template)
char *template;
mkstemp(template)
char *template;

DESCRIPTION
mktemp creates a unique file name, typically in a temporary filesystem, by replacing
template with a unique file name, and returns the address of the template. The tem-
plate should contain a file name with six trailing X’s, which are replaced with the
current process id and a unique letter. mkstemp makes the same replacement to the
template but returns a file descriptor for the template file open for reading and writ-
ing. mkstemp avoids the race between testing whether the file exists and opening it
for use.

SEE ALSO
getpid(2), open(2)

DIAGNOSTICS
mkstemp returns an open file descriptor upon success. It returns -1 if no suitable file
could be created.

30
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monitor, monstartup, moncontrol — prepare execution profile

monitor(lowpc, highpc, buffer, bufsize, nfunc)
int (*lowpc)(), (*highpc)();
short bufferf];

monstartup(lowpc, highpc)
int (*lowpc)(), (*highpc)();

moncontrol(mode)

There are two different forms of monitoring available: An executable program
created by:

c-p...

automatically includes calls for the prof(1) monitor and includes an initial call to its
start-up routine monstartup with default parameters; monitor need not be called expli-
citly except to gain fine control over profil(2) buffer allocation. An executable pro-
gram created by:

cc-pg..-
automatically includes calls for the gprof(1) monitor.

monstartup is a high level interface to profil. lowpc and highpc specify the address
range that is to be sampled; the lowest address sampled is that of lowpc and the
highest is just below highpc. monstartup allocates space using sbrk(2) and passes it to
monitor (see below) to record a histogram of periodically sampled values of the pro-
gram counter, and of counts of calls of certain functions, in the buffer. Only calls of
functions compiled with the profiling option —p of cc(1) are recorded.

To profile the entire program, it is sufficient to use
extern etext();

;r.lc.mstartup((int) 2, etext);

etext lies just above all the program text, see end(3).

To stop execution monitoring and write the results on the file mon.out, use
monitor(0);

then prof(1) can be used to examine the results.

moncontrol is used to selectively control profiling within a program. This works with
either prof(1) or gprof(1) type profiling. When the program starts, profiling begins.
To stop the collection of histogram ticks and call counts use moncontrol(0); to resume
the collection of histogram ticks and call counts use moncontrol(1). This allows the
cost of particular operations to be measured. Note that an output file is produced
upon program exit irregardless of the state of moncontrol.

monitor is a low level interface to profil(2). lowpc and highpc are the addresses of two
functions; buffer is the address of a (user supplied) array of bufsize short integers. At
most nfunc call counts can be kept. For the results to be significant, especially where
there are small, heavily used routines, it is suggested that the buffer be no more than
a few times smaller than the range of locations sampled. monitor divides the buffer
into space to record the histogram of program counter samples over the range lowpc
to highpc, and space to record call counts of functions compiled with the —p option to
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cc(1).
To profile the entire program, it is sufficient to use
extern etext();

monitor((int) 2, etext, buf, bufsize, nfunc);

FILES
mon.out
SEE ALSO
cc(1), gprof(1), prof(1), profil(2), sbrk(2)
32
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(’\ NAME

SYNOPSIS

dbm_open, dbm_close, dbm_fetch, dbm_store, dbm_delete, dbm_firstkey,
dbm_nextkey, dbm_error, dbm_clearerr — data base subroutines

#include <ndbm.h>

typedef struct {
char *dptr;
int dsize;

} datum;

DBM *dbm_open(file, flags, mode)
char *file;
int flags, mode;

void dbm_close(db)
DBM *db;

datum dbm_fetch(db, key)
DBM *db;
datum key;

int dbm_store(db, key, content, flags)
DBM *db;
datum key, content;
int flags;

int dbm_delete(db, key)
7 DBM *db;
f datum key;
datum dbm_firstkey(db)
DBM *db;

datum dbm_nextkey(db)
DBM *db;

int dbm_error(db)
DBM *db;

int dbm_clearerr(db)
DBM *db;

DESCRIPTION
These functions maintain key/content pairs in a data base. The functions handle
very large (a billion blocks) databases and access a keyed item in one or two file sys-
tem accesses. This package replaces the earlier dbm(3X) library, which managed only
a single database.

keys and contents are described by the datum typedef. A datum specifies a string of
dsize bytes pointed to by dptr. Arbitrary binary data, as well as normal ASCII strings,
are allowed. The data base 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 dbm_open. This opens or
creates the files file.dir and file.pag depending on the flags parameter (see open(2)).

Once open, the data stored under a key is accessed by dbm_fetch and data is placed

4 under a key by dbm_store. The flags field can be either DBM_INSERT or
r DBM_REPLACE. DBM_INSERT only inserts new entries into the database and does
not change an existing entry with the same key. DBM_REPLACE replaces an existing
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DIAGNOSTICS

BUGS

SEE ALSO

NDBM(3)

entry if it has the same key. A key (and its associated contents) is deleted by
dbm_delete. A linear pass through all keys in a database may be made, in an
(apparently) random order, by use of dbm_firstkey and dbm_nextkey. dbm_firstkey
returns the first key in the database. dbm_nextkey returns the next key in the data-
base. This code traverses the data base:

for (key = dbm_firstkey(db); key.dptr != NULL; key = dbm_nextkey(db))

dbm_error returns non-zero when an error has occurred reading or writing the data-
base. dbm_clearerr resets the error condition on the named database.

All functions that return an int indicate errors with negative values. A zero return
indicates ok. Routines that return a datum indicate errors with a null (0) dptr. If
dbm_store called with a flags value of DBM_INSERT finds an existing entry with the
same key it returns 1.

The ‘.pag’ file contains holes so that its apparent size is about four times its actual
content. Older UNIX systems may create real file blocks for these holes when
touched. These files cannot be copied by normal means (cp, cat, tp, tar, ar) without
filling in the holes.

dptr pointers returned by these subroutines point into static storage that is changed
by subsequent calls.

The sum of the sizes of a key/content pair must not exceed the internal block size
(currently 4096 bytes). Moreover all key/content pairs that hash together must fit on
a single block. dbm_store returns an error in the event that a disk block fills with
inseparable data.

dbm_delete does not physically reclaim file space, although it does make it available
for reuse.

The order of keys presented by dbm_firstkey and dbm_nextkey depends on a hashing
function, not on anything interesting.

dbm(3X)

34
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nlist — get entries from name list

#include <nlist.h>

nlist(filename, nl)
char #filename;
struct nlist nl[];

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.out(4) for the structure declaration.

This subroutine is useful for examining the system name list kept in the file /unix. In
this way programs can obtain system addresses that are up to date.

a.out(4)
If the file cannot be found or if it is not a valid namelist -1 is returned; otherwise, the

number of unfound namelist entries is returned.

The type entry is set to 0 if the symbol is not found.
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perror, sys_errlist, sys_nerr — system error messages

perror(s)
char *s;

int sys_nerr;
char *sys_errlist(];

perror produces a short error message on the standard error file describing the last
error encountered during a call to the system from a C program. First the argument
string s is printed, then a colon, then the message and a new-line. Most usefully, the
argument string is the name of the program which incurred the error. The error
number is taken from the external variable errno (see intro(2)), which is set when
errors occur but not cleared when non-erroneous calls are made.

To simplify variant formatting of messages, the vector of message strings sys_errlist is
provided; errno can be used as an index in this table to get the message string without
the newline. sys_nerr is the number of messages provided for in the table; it should
be checked because new error codes may be added to the system before they are
added to the table.

intro(2), psignal(3)
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popen, pclose — initiate I/O to/from a process

#include <stdio.h>

FILE *popen(command, type)
char *command, *type;

pclose(stream)
FILE *stream;

The arguments to popen are pointers to null-terminated strings containing respec-
tively a shell command line and an I/O mode, either "r" for reading or "w" for writ-
ing. It creates a pipe between the calling process and the command to be executed.
The value returned is a stream pointer that can be used (as appropriate) to write to
the standard input of the command or read from its standard 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, a type "r" command may be used as an input filter, and
a type "w" as an output filter.

fclose(3S), fopen(3S), pipe(2), sh(1), system(3), wait(2)

popen returns a null pointer if files or processes cannot be created, or the shell cannot
be accessed.

pclose returns -1 if stream is not associated with a “popened’ command.

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, for instance, with fflush, see fclose(3S).

popen always calls sh, never calls csh.
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PSIGNAL(3) PSIGNAL(3)

NAME
psignal, sys_siglist — system signal messages

SYNOPSIS
psignal(sig, s)
unsigned sig;
char *s;
char *sys_siglist[];

DESCRIPTION
psignal produces a short message on the standard error file describing the indicated
signal. First the argument string s is printed, then a colon, then the name of the sig-
nal and a new-line. Most usefully, the argument string is the name of the program
which incurred the signal. The signal number should be from among those found in
<signal.h>.
To simplify variant formatting of signal <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>