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INTRODUCTION

1. INTRODUCTION

This manual describes the programming features of the UNIX system.
It does not provide either a general overview of the UNIX system or
details of the implementation of the system.

This manual is divided into four sections, some with sub-sections:
o 2. System Calls
— 28. Standalone System Calls
e 3. Subroutines
— 3C. C and Assembler Library Routines
— 38S. Standard I/0 Library Routines
— 3M. Mathematical Library Routines
— 3X. Miscellaneous Routines
— 3F. Fortran Routines
e 4. File Formats
e 5. Miscellaneous Facilities

Section 2 (System Calls) describes the entries into the UNIX system
kernel, including the C language interface.

Section 2S (Standalone System Calls) describes standalone system
calls, functions, and error numbers.

Section 3 (Subroutines) describes the available subroutines. Their
binary versions reside in various system libraries in the directories /lib
and /usr/lib. See intro(3) for descriptions of these libraries and files
where they are stored.

Section 4 (File Formats) documents the structure of particular kinds
of files. Files used by only one command are not included. (For
example, the assembler’s intermediate files). In general, the C
language struct declarations corresponding to these formats are
found in the directories /usr/include and /usr/include/sys.

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

Each section consists of independent entries of a page or so each.
The name of the entry appears in the upper corners of its pages.
Entries within each section are alphabetized, except for the
introductory entry that begins each section. Some entries describe
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several routines, commands, etc., and in such cases the entry
appears only once, under its major name.

All entries have a common format, not all of whose parts always
appear:

NAME gives the name(s) of the entry and briefly states its
purpose.

SYNOPSIS summarizes the program being described. A few
conventions are used, particularly in Section 1 (Commands):

Boldface strings are literals and are to be typed exactly
as they appear.

Italic strings usually represent substitutable prototypes
and program names found elsewhere in the manual.
(They are underlined in the typed versions of the entries.)

Square brackets ([ 1) around an argument prototype
indicate that the argument is optional. When an
argument prototype is given as name or file, it always
refers to a file name.

Ellipses (...) are used to show that the previous argument
prototype might be repeated.

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

DESCRIPTION discusses the subject at hand.
FILES gives the file names that are built into the program.
SEE ALSO gives pointers to related information.

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

WARNINGS points out potential pitfalls.

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

A table of contents precedes the first section. On most systems, all
entries are available on-line via the man(1) command.

2 Sys5 UNIX



C

CONTENTS

1. COMMANDS AND APPLICATION PROGRAMS

1. COMMANDS AND APPLICATION PROGRAMS

................................ introduction to commands and application programs
....handle special functions of DASI 300 and 300s terminals
................................................... paginator for the TEKTRONIX 4014 terminal

......................................... handle special functions of the DASI 450 terminal
search and print process accounting file(s)
.......................................................................................... absolute debugger

L Tt create and administer SCCS files
archive and library maintainer for portable archives

arcv.......coeeeeee ..convert archive files from PDP-11 to common archive format
- T N common assembler
asa... ..interpret ASA carriage control characters
At o execute commands at a later time
AWK....iiiire e pattern scanning and processing language
DANNET ...ttt make posters
o T: 1 ...Berkeley archive and library maintainer
basename..........c.covviiiiiineenin e deliver portions of path names

print large banner on printer

DS e a compiler/interpreter for modest-sized programs
print calendar

calendar.............ceiiiiiiiiiiiiii reminder service
L 1 concatenate and print files
C program beautifier
......................................................................................................... C compiler
................................................................................. change working directory
.change the delta commentary of an SCCS delta
.................................................................................. generate C flow graph
.......................................................................... change mode
..change owner or group

......... clear terminal screen

........................... compare two files

............. filter reverse line-feeds

........................................... combine SCCS deltas

..... ...select or reject lines common to two sorted files

O treunneeiieirreranessereansessrensasssesrersesnssssssesseneessnssssssnnnsnnsssssians copy, link or move files
{1 o 11« T ....copy file archives in and out
[+ « JUSUN ..the C language preprocessor
CroNtab .......cooiiimiiiic s user crontab file
crypt....... eteteeeeresieeteetensnsesieeseeenrastaesaneentranensstarstnannsantestnniens encode/decode
CSh aeiice e a shell (command interpreter) with C-like syntax
CSPlit ... context split
Cloir s ..spawn getty to a remote terminal
Clor e ..spawn getty to a remote terminal
{03 £: T £ O PP create a tags file
CRIACE .....ciieeeeceiiiiee et st s e s s snne s s e C program debugger
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.................................................................................. «call another UNIX system
................................................................................... call another UNIX system
...cut out selected fields of each line of a file
........................................................... generate C program cross-reference
.................................................................................... print and set the date
desk calculator
..................................................................................... convert and copy a file
.......................................................... make a delta (change) to an Sccs file
..remove nroff/troff, tbl, and eqgn constructs
..................................................................... dial a Racal-Vadic 3451 modem

) 1 RN differential file comparator
....3-way differential file comparison
.................................................................... mark differences between files
................................................................................. directory comparison
summarize disk usage
.......................................................... dump selected parts of an object file
dx9700......cceevnreirierniiinnnenn. prepare troff documents for the Xerox 9700 printer
.......................................................... echo arguments
............................................................... text editor

text editor (variant of ex for casual users)
.................................. Extended Fortran Language
......................... enable/disable LP printers
....set environment for command execution
...format mathematical text for nroff or troff
......................................................... text editor
............ evaluate arguments as an expression
............................................ Fortran 77 compiler
.......... factor a number

....determine file type
................................ find files
................... split {77, ratfor, or efl files
..graphical device routines and filters
..graphical device routines and filters
...................................... graphical editor
................... graphical editor
...... ...get a version of an SCCS file
......... parse command options

draw a graph
draw a graph
..access graphical and numerical commands
graphics.........coccvivineeriiinnniinnenns access graphical and numerical commands
...................................................................................... select terminal filter
.search a file for a pattern
(e graphical utilities
R PPN graphical utilities
....give first few lines of a stream
..................................................................................................... ask for help

1]« T, handle special functions of HP 2640 and 2621-series terminals
................................................................ find hyphenated words

print user and group IDs and names
iperm.............. remove a message queue, semaphore set or shared memory id
report inter-process communication facilities status
LT N relational database operator
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(] USROS terminate a process
link editor for common object files
..................................................... generate programs for simple lexical tasks
.................................................................................................... read one line
....a C program checker

....find ordering relation for an object library
....send/cancel requests to an LP line printer
......... postpone printing, resume printing
.......................................................................... print LP status information
............................................... list contents of directory
.................................................. macro processor
....produce cross-reference listing of macro files
L send mail to users or read mail
......... interactive message processing system
....maintain, update, and regenerate groups of programs
......................................................................... generate encryption key
............................ print entries in this manual
............................................................................. permit or deny messages
......make a directory

................................ create an error message file by massaging C source
................................. print/check documents formatted with the MM macros
sroff/MM nroff/MM document compatibility checker

mmt.... tesreaeeeis et aaes e typeset documents, viewgraphs, and slides
INOKE ...ccovvnirniieeiesisniesisssannsesssssassessanesssnasssesanssanns file perusal filter for crt viewing
newform...... change the format of a text file

newgrp ...log in to a new group

........................... print news items
11T = SRR run a command at low priority
L] OO line numbering filter
10 T print name list of common object file
NONUP ...t run a command immune to hangups and quits
NPOFE o format or typeset text .
OCW.oiiiireineninetisessienissariassssnsress s sinnenaes prepare constant-width text for otroff
O ittt s s e s an s s ne e s semaa e s an s e octal dump
pack..... .compress and expand files
PASSW ....ooiiiiiiiiiiiiiiiretircsrrr e eaeee e e se s enmne e s e s e nnens change login password
paste............... merge same lines of several files or subsequent lines of one file
[+« RO RNS file perusal filter for soft-copy terminals
<1 troff preprocessor for drawing simple pictures
P et s e e e a e e s b e s e et print files
printenv print out the environment
PPOf ot ....display profile data
PP iitieiiiereiiissts ittt ie s s snessssesas et e eae s ae e e senaenesnraseeneseserreseernrnes print an sccs file
5 L U RPY report process status
51 5 QSO R PPRNN permuted index
pwd.... . working directory name
L= 14 1< OO rational Fortran dialect
LT Lo 1 1 < TR regular expression compile
11 1 T TSP remove files or directories
rmdel ... TR remove a delta from an Sccs file
SACT.....ciicreir e print current SCCS file editing activity
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system activity graph
system activity graph

...system activity reporter
...C compcler for stand-alone programs

RN compare two versions of an SCCs file

SCHPL et ....make typescript of terminal session
SAIff ..o e side-by-side difference program
£ o S stream editor
sh..... ..shell, the standard/restricted command programming language
L7 - PN print section sizes of common object files
E1 LY 2Pt suspend execution for an interval
SNOBOL interpreter

................................................................................... sort and/or merge files

find spelling errors
interpolate smooth curve
interpolate smooth curve
.......... split a file into pieces
............. format text
....statistical network useful wnth graphical commands
£ € | S statistical network useful with graphical commands
Strings ......ccoeevveieeennenns find the printable strings in a object, or other binary, file
strip........... strip symbol and line number information from common object file
......................................................................... set the options for a terminal

.. analyze surface characteristics of a document
................................................................. become super-user or another user
print checksum and block count of a file
....................................................................... update the super block
....set tabs on a terminal
....deliver the last part of a file
................... tape manipulation
............................................................................................... tape file archiver
........................................................................... format tables for nroff or troff
..................................................... troff output interpreter
............................................................................. pipe fitting
. weeeeeeenCONdition evaluation command
................................................ time a command
........ ...time a command; report process data and system activity

BOC .ttt s erenaes graphical table of contents routines
L LT P graphical table of contents routines
...update access and modification times of a file
ereerreeeneeenresnneneananae graphics filters
...................................... graphics filters
...query terminfo database
....... translate characters
............ text formatting and typesetting
...provide truth values
set terminal modes
.................. topological sort
............................................................................. get the name of the terminal
set file-creation mode mask
print name of current UNIX system
undo a previous get of an SCCSs file
......................................................................... report repeated lines in a file
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UNIES .ottt s s e s s esnn e conversion program
UUCP ottt et e e s sae e e snesene s enaesasssmnennee UNIX system to UNIX system copy
UUCP .ccueitiiiirestiecsees e sae s seeseae s s e e s saessmesssnnaien UNIX system to UNIX system copy

uuencode ..........cccceeeeenes encode/decode a binary file for transmission via mail
uuencode ..........ccceeeeeeens encode/decode a binary file for transmission via mail
UUSEAL .o e uucp status inquiry and job control
uucp status inquiry and job control
public UNIX-to-UNIX system file copy
public UNIX-to-UNIX system file copy

UUX oiirreenenenessnssossasesssmsensnssssssssesannsnssns UNIX-to-UNIX system command execution
UUX ornnniiesiinnnensssssnnsssssssanseassssssssssnesaes UNIX-to-UNIX system command execution
LT | O RORTORSRPPPRT: validate SCCs file

VG oetitiieiitnntiesisiaettiesssserecese s sbbr s e e s e s s raa et s ss s b aa e s e e s e s bbb et e s ese s senearna version control
AV T screen-oriented (visual) display editor based on ex
VY i e connect to a remote host via NOS
WAL e e await completion of process
word count
17, (T 1 SRR UTORN identify SCCS files
WHO ...t er s e e sne e e e s asee s e e sanaes who is on the system
LT {1 - R write to another user
x9700 ....prepare nroff documents for the Xerox 9700 printer
DL€ 1 {+ L J OOt construct argument list(s) and execute command
xstr extract strings from C programs to implement shared strings
VACC ..iireerenennnnneceseeeerannssssssessssannsnsssesasssasrannnsenss yet another compiler-compiler
1M. SYSTEM MAINTENANCE COMMANDS AND PROGRAMS
intro ......ceeeveeeeneeee. system maintenance commands and application programs
F T eT- + ) SN allow/prevent LP requests
acct........... overview of accounting and miscellaneous accounting commands
acctems.................. command summary from per-process accounting records
F= T T2 74T o TR N connect-time accounting
acctmerg... merge or add total accounting files
F T 2§ o { process accounting
ACCESN....eceiicr s shell procedures for accounting
..dump contents of Advanced Communication
..................................................................... system initialization shell scripts
..................................................... faster file system checking procedure
change root directory for a command
(S clear i-node
.............. make an image copy of a tape
CPSCL..cceeeeeeeiiitrrcrire e install object files in binary directories
Crash ...ttt s examine system images
clock daemon
L [oT0 11 (T T configure logical disks
(¢ [0T0 o N copy file systems for optimal access time
AEVIML ..ttt sar e s e e b e seaae device name
df...... ...report number of free disk blocks
diskusg... ..generate disk accounting data by user ID
ANld ... e download program files
dump...... rereesreeeses e rnaneerannes incremental file system dump
dumpdir.........ococeeeiinincneneniinnnnn. ..print the names of files on a dump tape
errdead..........cceeeeiieneniinicnccnneeenns teessssnnnrnenns extract error records from dump
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EIFdeMON ... ...ttt e e error-logging daemon
EITPL .ottt e process a report of logged errors
(=1 4 551 1o + OO, terminate the error-logging daemon
fbackup make a fast tape backup of a file system
L1 O list file names and statistics for a file system
filesave daily/weekly UNIX system file system backup
FINC oo e fast incremental backup

frec recover files from a backup tape
fsck file system consistency check and interactive repair
LT |« S SN file system debugger
fuser identify processes using a file or file structure
fWEMP ..o manipulate connect accounting records
getty ...ccovvveriinieinienns set terminal type, modes, speed, and line discipline
icpdmp dump contents of an Intelligent Communication
NIt s ...process control initialization
11T € | R install commands
L] N kill all active processes
link ..exercise link and unlink system calls
Ipadmin configure the LP spooling system
Ipsched start/stop the LP request scheduler and move requests
mirutil utility for connecting two identical

MKES..ccciiiiiiiicienrerrr s e sss s ssssssassasasanses construct a file system
MKNOA ......ooiiiiiiriiiiintiiistrt s ses e se s s asesessssssnsnanene build special file
MOUNE ...cceeerriiiiiniiccecissiseesssnssesssnesseseressnennesesnne mount and dismount file system
1111 1 RPN move a directory
ncheck generate names from i-numbers
non-btl .... reinstall MM macros without Bell Laboratories specific features
o1 1= R operating system profiler
PWCK ...ciimenintiiieiintniiseicnenesastisssenessanesisssnssssnsne password/group file checkers
ramdisk.... e, memory as disk
restor incremental file system restore
runacct run daily accounting
LT T, T PN disk access profiler
Sar......... system activity report package
S MNL ...t e establish mount table
ShUtdOWN........coiiiiiieriiisnierri e aareens terminate all processing
sys . System control and status program.
(L3S terminfo compiler
b (o« T ORI prioritize print queue
uucico file transport program for the uucp system
uuclean.........oeeccenienin e uucp spool directory clean-up
UUSUD ....ooccieireieeeccrsneesesaesesssnerssanessesnnesesssnessessennssnsnesassnne monitor uucp network
[T7) T | S execute remote command requests
volcopy, labelit.............cooveueuemreneennnnncnneee. copy file systems with label checking
Wall....ooiiiiiicenie e s s e write to all users
WHOMO ...ttt e e e s ssneaes who is doing what

2. SYSTEM CALLS

2. SYSTEM CALLS
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introduction to system calls and error numbers
....... determine accessibility of a file
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ACCE.ciiiir e enable or disable process accounting
set a process alarm clock

o TR change data segment space allocation
ChAIF ..t change working directory
chmod..... N change mode of file
ChOWN........ccireirit e change owner and group of a file
chroot change root directory
close .- ...close a file descriptor
creat........ceeiiiiriiiniinneinenn create a new file or rewrite an existing one
dup duplicate an open file descriptor
exec....... execute a file
fentl ........... . file control
fork ettt s st s s et snaenes create a new process
getpid......cccooeeneciinnininnnens get process, process group, and parent process IDS
getuid .............. get real user, effective user, real group, and effective group IDs
Lo o TN control device
kill send a signal to a process or a group of processes
link reeeteseeereenesnnese e sa e an e s e anessnenns link to a file
5771 | TP move read/write file pointer
mknod make a directory, or a special or ordinary file
mount.......coiiiiiiiiiiiirnie e crererereenenenennae mount a file system
msgctl P message control operations
msgget . get message queue
1155 1o < message operations
11 change priority of a process
open TN .open for reading or writing
PAUSO .....ccoiiieeirennnnnrenereeniensneeeteastereeemeessnennen ..suspend process until signal
pipe eerreeerreerenie. create an interprocess channel
PIOCK ...ccciviiinernneerirceccnennees lock process, text, or data in memory
Profil.....eccciiiir e execution time profile
ptrace N process trace
FEAM.......couieiiieenteiinenrecerenessanessarseseaesseesseessnteessneesssesarennssnessnanansensen read from file
£ 11 o { R semaphore control operations
semget get set of semaphores
£ 1 o T + U ..semaphore operations
SEEPGIP...c.rvecrereererteenircreseseeneeeeneeasneseneens e set process group 1D
setuid, setgid ............cceuereeriiiiiiiiiiien e set user and group IDs
ShMCl ..o e shared memory control operations
shmget . get shared memory segment
11111 Lo Y « 2R shared memory operations
SIgNal......ccviiirnnrc s specify what to do upon receipt of a signal
............................ get file status

..................... set time

. update super-block
PO get time

tiImeS....ccoiiiirr get process and child process times
UM ... e s ere e get and set user limits
UMASK ..ot s set and get file creation mask
UMOUNE.......iirieiireeeeiecrre e rrreenree s ireerennn e sesenresessressennenenanes unmount a file system
uname ... get name of current UNIX system
UNBINK ..ot es s seer e s e s s sannesse s e s asanens remove directory entry
USEAL ... e get file system statistics
171 {11 1 L= U SRPPOOt set file access and modification times
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wait wait for child process to stop or terminate
write et s ses write on a file

2S. STANDALONE SYSTEM CALLS

INEPO....cceeerereccceeneeeesresnessessssnannenes introduction to standalone system calls,
access ....determine accessibility of a file
brk change data segment space allocation
chdir . change working directory
ChMOd........c i civrennniicieeirerncnner e sensesee e s e sressssssnssenenesens change mode of file
close close a file descriptor
[+ - T | U create a new special file
L P terminate process
float . float and double routines
getargv display a program name and get arguments for
LT3 - 1 P get process ID
getuid .............. get real user, effective user, real group, and effective group IDs
gtty get terminal characterisitcs
isatty returns a 1 if specified file descriptor is a terminal
kill send a signal to a process or a group of processes
Iseek move read/write file pointer
L1417 T« T make a special file
MOUNR......iiiiiiiiiiininisissnisssessessenssnsassnmssssssssesssessasnsssnes mount a file system
NGO ...ccueiiietiietiiersie s sssssssnessesestesssensssee e se s sase e e change priority of a process
Lo - 1 TN open for reading or writing
LT T read from file
£ 111 « suspend execution for interval
srcheof ..position to a specific file number on a tape
SEAL...cciiiciitii e s eas e se s snn e e s e s e nes get file status
L {1 T TR set time
stty .set terminal characteristics
tell report the current value of a file pointer
time SR get time
UMASK ..cceiieienriiniiariissenssssnanssssnsessssenesssnsasssssssensanss set and get file creation mask
umount ..unmount a file system
USTAL.......oiiiinite e e get file system statistics
write. TN write on a file

3. SUBROUTINES
3C and 3S. C AND ASSEMBLER, STANDARD I/0 LIBRARY ROUTINES

L1131 introduction to subroutines and libraries
abdl........ccoovvneiiiiinnnnnnes convert between long integer and base-64 ASCII string
abort rereerseere e generate an 10T fault
ADS . e return integer absolute value
DSEArCh .....ccceeeieeereeiieretrerecrecn e e binary search a sorted table
clock......ceruene e report CPU time used
COMV coiuiieiiarereressossansnsamssssssssessssesssnessesssssssesssssserteessassssssssnes translate characters
Loz 5/ + ) . generate DES encryption
ctermid ............. ....generate file name for terminal
(o111 1 1= R «eeeeeeeneCONvVErt date and time to string
ctype.... eeeeeteereeeeereetetennenenanannanraarernnrens classify characters
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L TTET-1 T T SUPPUUPORRRNN get character login name of the user
L« 11 1 establish an out-going terminal line connection
drandd48...................... generate uniformly distributed pseudo-random nhumbers
convert floating-point number to string
................................................................................ last locations in program
............................................................................... close or flush a stream

11 1 - PR stream status inquiries

fopen . open a stream
fread binary input/output
FrOXP.ceneeeeiiirreceree e manipulate parts of floating-point numbers
fseek .reposition a file pointer in a stream
B e e snaaenes walk a file tree
[+ (-3 J J . ..get character or word from a stream
getewd ......ceeeeiiiiiiiiinnenreiee s get path-name of current working directory
getenv.........ccceeeunes return value for environment name
getgrent.........iiiiiie e get group file entry
getlogin .....ccoiiiiiiniiiiiier e get login name
getopt.......ciiiiiiininr get option letter from argument vector
Lo L= (o T £ Y read a password
GOIPW ... ittt ctiiteeneeesereettas e srrrnaae s sesananssnssressennsesnssansesenns get name from UID
getpwent SN get password file entry
GOLS ... e get a string from a stream
getut erereeenreeeeesesienasasaan———aaraaaaasan ..access utmp file entry
hsearch manage hash search tables
I13tol ..convert between 3-byte integers and long integers
Isearch.........ccccnvimiriiceiiniiinceiee e linear search and update
malloc [, ...main memory allocator
L1113 1107 o memory operations
MKEEMP...oiiiiiieirrr s make a unique file name
1171111 - PR prepare execution profile
NSttt ...get entries from name list
perror ....system error messages
popen . .initiate pipe to/from a process
printf........cocoirerreereee eeeeeeesnennerreeeeeneennreaanann print formatted output
putc Ceerresesessannnnsnnniiias ..put character or word on a stream
putenv <eeeeeeee:Change or add value to environment
PUIPWENL..........cooe e write password file entry
puts. reereeressearen e ress st asessaseeesnans put a string on a stream
qsort . quicker sort
L 11 o simple random-number generator
scanf sscanf teeesssnereeeererieesasrnnerteneesansanananas convert formatted input
setbuf ...assign buffering to a stream
setjmp non-local goto
sleep. .suspend execution for interval
SSIGNAL.....cceiiieerieeeierrrnreererr e eeerrce s nnee st e e s e s s naaeas e e s nnnnerenans software signals
stdio teerresnrereeeeaesaens standard buffered input/output package
StAIPC ..cciviii e, standard interprocess communication package
String......ccovvvecrinnes reeteeeeseerr i ea e st e e e saea e s e st e e s nn e e s erabe s string operations
strtod......ccccceeeiiiiiici e convert string to double-precision number
SN s convert string to integer
swab eeeererersssssereenransetetratnnasatareattarrannntaseterarananaren swap bytes
SYSIEM ... s issue a shell command

termlib.......cooviniiiinie terminal independent operation routines
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1141 o {1 L= S ORI create a temporary file
tmpnam create a name for a temporary file
tsearch......cccoevvreerennnne. . ....manage binary search trees
ttyname find name of a terminal
ttyslot ....ooocvieiriiniircnn e find the slot in the utmp file of the current user
ungete.........oveerrinnnnnnn. e push character back into input stream
vprintf print formatted output of a varargs argument list
3M. MATHEMATICAL LIBRARY ROUTINES
DESSCL..cccureeeiiiiiiiiecicetnieeree e ee s st s e es s eser e r s s s e e ses s asaanraaen Bessel functions
erf...... error function and complementary error function
[ 4 < exponential, logarithm, power, square root functions
floor - floor, ceiling, remainder, absolute value functions
gamma log gamma function
{1377 222 TR Euclidean distance function
117211 1T ¢ Rt error-handling function
SINN s sre e hyperbolic functions
trig reessseresernesaent et aa e s a e s e s e s anes trigonometric functions
3X. MISCELLANEOUS ROUTINES
F: 52T o S, verify program assertion
curses CRT screen handling and optimization package
Idahread....................... read the archive header of a member of an archive file
Idclose, Idaclose ...........ccooveiriiininicrenniineeceseceenennns close a common object file
Idfhread read the file header of a common object file
Idgetname....... retrieve symbol name for common object file symbol table entry
Idiread........... manipulate line number entries of a common object file function
....seek to line number entries of a section of a common object file
...................... seek to the optional file header of a common object file
open a common object file for reading
.............. seek to relocation entries of a section of a common object file
Idshread......... read an indexed/named section header of a common object file
Idsseek........ccocouennee seek to an indexed/named section of a common obiject file
Idtbindex ...compute the index of a symbol table entry of a common object file
Idtbread................ read an indexed symbol table entry of a common object file
Idtbseek . seek to the symbol table of a common object file
(o Te o T: 11 1T 2O Ut return login name of user
MANOC .....ceeeeiriiiiieeicrinics et se e e e esnnnn s fast main memory allocator
[+ L+ TR graphics interface subroutines
regcmp iereessnranernissassnnranssassannns compile and execute regular expression
sputl.......cceneneanee access long integer data in a machine-independent fashion
3F. FORTRAN ROUTINES
ADOIL....c et e terminate Fortran program
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IDs getpid get process, ..................... getpid(2)
IDs setuid ..o .... setuid(2)
IMSP cartridge controller ... e PUT)

IMSP streaming cartridge .. ... f(7)

|OT fault abort .................... .... abort(3C)
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DSEArCh ....cooviiicciiec e bsearch(3C)
buffered input/output package ................ stdio(3S)
buffering to a stream setbuf .................. setbuf(3S)
build special file mknod ..............c.....c... mknod(1m)
bytes SWab .......cccccccinniincinccee, swab(3C)
Cal i cal(1)
calculator de .......ccoccveveininciiiiec e de(1)
calendar cal ..o cal(1)
CalENAAr ..o calendar(1)

call another UNIX system cu
call stat ......ocoooevveieeiiecn,

cu(1)
stat(5)

calls K ...coveviiii e link(1m)
capability data base terminfo ................. terminfo(4)
carriage control characters asa .. asa(1)
cartridge controller ... ft(7)
cartridge controller ...........cccccooveininns pt(7)
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change data segment space .................. brk(2s)
change login password passwd ............. passwd(1)
change mode chmod ...........ccoeevivenenne chmod(1)

change mode of file chmod .. chmod(2)
change mode of file ...........ccccooevviiinnnie chmod(2s)
change or add value 10 ...........ccccveneee. putenv(3C)

change owner and group of a . chown(2)
change priority of a process ...........cco.... nice(2)
change priority of a process nice(2s)
change root directory chroot ... chroot(2)

change root directory fora ..................... chroot(1m)
change the delta commentary of ........... cde(1)
change the format of a text ................... newform(1)
change working directory cd .................. cd(1)
change working directory chdir .............. chdir(2)
change working directory ............cc...... chdir(2s)
channel pipe ......cccoevimiiiiiiniciiiiiniinne pipe(2)
character back into input stream ............ ungetc(3S)
character definitions for eqn and ........... eqnchar(5)
character login name of the user ........... cuserid(3S)

character or word from a stream
character or word on a stream

........... getc(3S)
putc(3S)

character set asCii .......c..ocecveevevieciirennes ascii(5)
characterisitcs ..........ccoccevvvvvviniiniicniinnis gtty(2s)
characteristics of a document ................ style(1)
Ccharacteristics ...........cocevvevvvivcriiininiicnenes stty(2s)
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interpret ASA carriage control
translate

classify

translate

C

change working directory

file system consistency

fsck file system consistency

file system checking procedure
a C program

nroff/MM document compatibility
password/group file

faster file system

copy file systems with label

of file systems processed by fsck
file sum print

get process and

terminate wait wait for

change mode

change mode of file

change owner or group
change root directory

root directory for a command

uucp spool directory

set a process alarm
cron

report CPU time used
Idclose

close

close a file descriptor
clear i-node

compare two files

filter reverse line-feeds

lines common to two sorted files
run a

change root directory for a

set environment for
UNIX-to-UNIX system

issue a shell

quits nohup run a

execute a

parse

shell, the standard/restricted
per-process accounting records
issue a shell

condition evaluation

time a

argument list(s) and execute
return Fortran

«
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characters asa ..........ccoeeveeeieciininnn, asa(1)
Characters CoNV ..........ccovivvevrnerinsinnens conv(3C)
characters Ctype .......ccccccceveirniiniieciinns ctype(3C)
characters tr ..o, tr(1)
chdir change working directory .............. chdir(2s)
ChAir s chdir(2)
check and interactive repair fsck ........... fsck(1m)

check and interactive repair ................... fsck(8)
checkall faster ..., checkall(1m)
checker lint ........................ lint(1)
checker mmlint sroff/MM mmlint(1)
checkers pweK ........ccooveiieiininiii, pwck(1m)
checking procedure checkall ... checkall(1m)
checking volcopy volcopy(1m)
checklist liSt .........cccovveiiimreneecieicne checklist(4)
checksum and block countofa ............. sum(1)
child process times ..o, times(2)
child process to StOp OF .........ccccviiiiiinne wait(2)
chmod change mode of file ................... chmod(2s)
chmod ..o chmod(1)
chmod ... chmod(2)
CROWN ..o chown(1)
ChrOOt ..o chroot(2)
chroot change ........cccoccovvvrvivcinicienene chroot(1m)
classify characters ctype .................... ctype(3C)
clean-up uuclean uuclean(im)
cleari-node clri .......ccooviiiiniiiiiin clri(1m)
clock alarm ......cccceeeveininincnic alarm(2)
clock daemon cron ... cron(im)
CIOCK et clock(3C)
close a common object file Idclose(3X)
close a file descriptor close close(2)
close a file descriptor ... close(2s)
close or flush a stream fclose ................ fclose(3S)
ClOSE .o close(2)

CIM e clri(1m)
Cmp .o, weeee CMIP(T)

COl i col(1)
combine SCCS deltas comb ................. comb(1)
comm select or reject ..o comm(1)
command at low priority nice ................. nice(1)
command Chroot .........c.ccoeeviniiniiinnen chroot(1m)
command execution env ............c..co..e... env(1)
command execution UUX ..........cceceuene uux(1)
command from Fortran system ............. system(3F)
command immune to hangups and ....... nohup(1)

command on the PCL network net ........ net(1)
command options getopt .............c.cece getopt(1)
command programming language sh .... sh(1)

command summary from .................... acctems(1m)
command system system(3S)
command test ... test(1)
command tmMe ...........ccceevvenecncniininnnnn time(1)

command xargs construct
command-line argument getarc

xargs(1)
............. getarc(3F)
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system activity timex time a
and miscellaneous accounting
execute

access graphical and numerical
install

network useful with graphical
change the delta

archive files
convert archive files
output a.out

function log10 Fortran

routines Idfcn

Idopen open a

Idiread line number entries of a
close a

read the file header of a
number entries of a section of a
to the optional file header of a
entries of a section of a

section header of a

to an indexed/named section of a
of a symbol table entry of a
indexed symbol table entry of a
seek to the symbol table of a
line number entries in a

print name list of

relocation information for a
section header for a

line number information from a
entry retrieve symbol name for
format syms

file header for

link editor for

print section sizes of

select or reject lines

ipcs report inter-process
standard interprocess
differential file

file scesdiff

strcmp string

3-way differential file
directory

expression regcmp
regular expression
format of

C

Fortran 77

scc C

terminfo

yet another
modest-sized programs bs a
error function and
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command; report process data and
commands acct of accounting
commands at a later time at ...
commands graphics
commands install
commands stat statistical
commentary of an SCCS delta cdc
common archive file format ar
common archive format arcv
common archive format
common assembler and link editor .
common assembler as
common logarithm intrinsic
common object file access
common object file for reading
common object file function
common object file Idclose ....
common object file Idfhread
common object file Idiseek line
common object file Idohseek seek .
common object file Idrseek
common object file Idshread ....
common object file Idsseek seek
common object file Idtbindex
common object file Idtbread an
common object file Idtbseek
common object file linenum ..
common object file nm
common object file reloc
common object file scnhdr ...
common object file strip and
common object file symbol table ...
common object file symbol table ...
common object files filehdr
common object files Id ...
common object files size
common to two sorted files comm ..

communication facilities status ...............

communication package stdipc ...
comparator diff
compare two files cmp ...

compare two versions of an SCCS .

comparision intrinsic functions
comparison diff3
comparison dircmp
compile and execute regular
compile and match routines regexp
compiled term file. term
compiler cc
compiler f77

compiler for stand-alone programs .

compiler tic
compiler-compiler yacc
compiler/interpreter for
complementary error function erf

timex(1)
acct(1m)

... at(1)
.... graphics(1)
.. install(1m)

stat(1)
cde(1)

. ar(4)

arcv(1)
arcv(1)

.. a.out(4)

as(1)
log10(3F)

... ldfen(4)

... [dopen(3X)
... ldiread(3X)
... ldclose(3X)
... ldfhread(3X)
... ldiseek(3X)
... Idohseek(3X)
.. ldrseek(3X)

Idshread(3X)
ldsseek(3X)

.. ldtbindex(3X)

Idtbread(3X)
Idtbseek(3X)

.. linenum(4)

nm(1)
reloc(4)

... scnhdr(4)

... strip(1)

... ldgetname(3X)
... syms(4)

... filehdr(4)

. ld(1)

.. size(1)

comm(1)
ipcs(1)

... stdipc(3C)
... diff(1)
... cmp(1)

scesdiff(1)
strcmp(3F)
diff3(1)
dircmp(1)

.. regcmp(3X)

regexp(5)
term(4)

... ce(1)
f77(1)

scc(1)
tic(1m)

.... yace(1)
... bs(1)
erf(3M)

Plexus Sys 5.21 UNIX



Y await
( j Fortran imaginary part of
function conjg Fortran
table entry of a common object

cat
test
ioctl.syscon system console

dconfig

Ipadmin

conjugate intrinsic function
conjg Fortran complex

an out-going terminal line
L-devices link devices,
repair fsck file system
repair fsck file system
ioctl.syscon system

ocw prepare

math functions and

mkfs

execute command xargs

remove nroff/troff, tbl, and egn

T Is list
( list
~ graphical table of
interpret ASA carriage

file

process

message

semaphore

shared memory

file

uucp status inquiry and job
version

ft IMSP streaming cartridge
pt IMSP cartridge

tty

translate characters
terminals term

explicit Fortran type

dd

common archive format
and long integers I3tol
base-64 ASCII string a64l
ctime

string ecvt
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completion of process wait ................... wait(1)
complex argument aiMag ...........cc.cccveuene aimag(3F)
complex conjugate intrinsic .................... conjg(3F)

compress and expand files pack . .... pack(1)
compute the index of a symbol .............. Idtbindex(3X)
concatenate and print files cat cat(1)
concatenate and print files .. cat(8)
condition evaluation command test(1)
configuration file ioctl.syscon(4)
configure logical disks ... .... deonfig(1m)
configure logical disks .. dconfig(8)
configure the LP spooling system Ipadmin(1m)
conjg Fortran complex .........cccccoeeivennns conjg(3F)
conjugate intrinsic function .. conjg(3F)
connect-time accounting acctcon acctcon(1m)
connection dial establish .... dial(3C)
connection information .... L-devices(4)
consistency check and interactive ......... fsck(1m)
consistency check and interactive ......... fsck(8)

console configuration file ................ ... ioctl.syscon(4)
constant-width text for otroff ................. ocw(1)
constants Math .........coeeieverrnvennienennn math(5)
construct a file system mkfs . .. mkfs(1m)
construct a file system ... mkfs(8)
construct argument list(s) and ................ xargs(1)
constructs deroff ........coceviiiiiiiniiiins deroff(1)
contents of directories ... .. Is(8)
contents of directory Is ...........cccoco e, Is(1)
contents routines toC .........coceeeveiicinnn. toc(1)
context split Csplit ..o csplit(1)
control characters asa ...........cceceevveen. asa(1)
control device ioctl ......ccooeeviviniiiiiiinnn. ioctl(2)
control fentl ..o fentl(2)
control initialization init ...........ccc.oveeens init(1m)
control operations msgctl msgctl(2)
control operations semctl semctl(2)
control operations shmctl shmctl(2)
control options fentl ... fenti(5)

control uustat

CONMIOI VC vttt
controller

controller

controlling terminal interface .................. tty(7)
COMV ottt ev et n s rnse e conv(3C)

conventional names for
conversion ftype
conversion program units ...
convert and copy a file dd ...
convert and copy a file
convert archive files from

..... term(5)
----- ftype(3F)
units(1)
..... dd(1)

................ arcv(1)

convert between 3-byte integers ........... I3tol(3C)
convert between long integer and . a64l(3C)
convert date and time to string ctime(3C)
convert floating-point number to ecvi(3C)
convert formatted input scanf ................. scanf(3S)
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strtol

double-precision number strtod
convert and

dd convert and

cpio

access time dcopy

checking volcopy

UNIX system to UNIX system
public UNIX-to-UNIX system file

format of

cosine intrinsic function
Fortran hyperbolic

Fortran

print checksum and block
word

copy, link or move files
format of

copy file archives in and out
the C language preprocessor
files in binary directories

the game of

examine system images

to do when the system crashes
file or rewrite an existing one
file tmpnam

existing one creat

creat

pipe

admin

set and get file
umask set and get file

user crontab file

generate C program

files macref produce
encode/decode

generate DES encryption
context split

spawn getty to a remote terminal
generate file name for terminal
convert date and time to string
C program debugger

classify characters

call another UNIX system
activity sact print

print name of

get name of

the slot in the utmp file of the

tell report the

get path-name of

handling and optimization package

November 1986

convert string to integer ............cco.......... strtol(3C)

convert string to ............. .... strtod(3C)
copy a filedd . .. ... dd(1)
copy afile ...ccoovviiiiiinnne .. dd(8)

cpio(1)
.. dcopy(1m)

copy file archives in and out ...
copy file systems for optimal

copy file systems with label ............ .... volcopy(1m)
COPY UUCP .oeviiiieiiiiins .. uucp(1)
COPY UUO ..o uuto(1)
copy, link or move files cp

...................... cp(1)

core image file core ... core(4)
core memory mem mem(7)
cosh Fortran hyperbolic ...........cccccceeenne. cosh(3F)

cosine intrinsic function cosh .. .... cosh(3F)
cosine intrinsic functions cos ................. cos(3F)
count of a file sum ... sum(1)
count we ... We(1)

... cp(1)

... cpio(4)

... cpio(1)

... cpp(1)

.... cpset(1m)
... craps(6)

cpp
cpset install object ..
craps craps

crash ... ... crash(1m)
crash what .........ccovvviiiiiieicice, crash(8)
creat create @ NewW ............ccocevieniiinis creat(2)
create a name for a temporary .............. tmpnam(3S)
create a new file or rewrite an ............... creat(2)
create a new process fork

...................... fork(2)

create a new special file .......... ... creat(2s)
create a temporary file tmpfile tmpfile(3S)
create an interprocess channel .............. pipe(2)
create and administer SCCS files ......... admin(1)
creation mask umask ..., umask(2)
creation mask ..........cceevveiiienccieeee umask(2s)
cron - clock daemon cron .... cron(1m)
CroNtab ...ccveviiiiiiiieice s crontab(1)
cross-reference cxref ... cxref(1)

cross-reference listing of macro . .. macref(1)

CIYPE i crypt(1)
CIYPL oo crypt(3C)
CSPHt vt csplit(1)

(o3 S SRR YR URPRUPTOPORRRPRIOE ct(1)
ctermid ...oooveeiieee e ctermid(3S)
CHIME oo ctime(3C)
CIraCe ....cccoviiiiiiiiiiiii e ctrace(1)
CLYPE ettt e ctype(3C)
CU iiiierieiieneeent e ereesianesseeesresnbeeseesens saesneene cu(1)

current SCCS file editing
current UNIX system uname
current UNIX system uname uname(2)
current user ttyslot find ttyslot(3C)
current value of a file pointer .................. tell(2s)
current working directory getcwd ........... getcwd(3C)
curses CRT screen ..........cccccevervneen. curses(3X)

sact(1)
.................. uname(1)
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interpolate smooth

character login name of the user
line of a file cut

C program cross-reference

cron - clock

error-logging

terminate the error-logging

run

system backup filesave

time a command; report process
port ttytype

port ttytype

terminal capability

generate disk accounting
fashion. access long integer
lock process, text, or

display profile

stat

change

brk change

primitive system

relational

query terminfo

convert

print and set the

print and set the date

desk calculator

disks

systems for optimal access time

«

convert and copy a file
absolute

C program

file system

fsdb file system

eqnchar special character
basename

tail

delta make a

the delta commentary of an SCCS
cdc change the

remove a

a delta (change) to an SCCS file
combine SCCS

permit or

tbl, and eqn constructs
device-independent troff font
troft

close a file

duplicate an open file
returns a 1 if specified file
close close a file

access
access
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curve Spline ..o spline(1)
cuserid get ... cuserid(3S)
cut out selected fields of each .............. cut(1)
cxref generate ............ccceeveeiiieiiii i, cxref(1)

daemon cron
daemon errdemon
daemon errstop
daily accounting runacct
daily/weekly UNIX system file ...
data and system activity timex
data base of terminal types by

... cron(1m)

... errdemon(1m)
... errstop(1m)

... runacct(im)
... filesave(1m)
... timex(1)

.. ttytype(5)

data base of terminal types by .. ... ttytype(5)
data base terminfo ..o terminfo(4)
data by user ID diskusg diskusg ........... diskusg(1m)
data in a machine-independent ... ... sputl(3X)
data in memory plock ..o plock(2)

data prof ... prof(1)

data returned by stat system call ... stat(5)
data segment space allocation brk ........ brk(2)
data segment space allocation .............. brk(2s)

data types types
database operator join .
database tput ...
date and time to string ctime .....
date date
date
dc
dconfig configure logical

... types(5)
... join(1)

... tput(1)

... ctime(3C)
... date(1)

... date(1)

.. de(1)

.. dconfig(8)

dcopy copy file ... dcopy(1m)
dd convert and copy afile ................ dd(8)

... dd(1)
debugger adb ... adb(1)
debugger ctrace ctrace(1)
debugger fsdb ... ... fsdb(1m)
debugger ... fsdb(8)
definitions for eqn and neqn ................. egnchar(5)
deliver portions of path names .. ... basename(1)
deliver the last part of a file ................. tail(1)
delta (change) to an SCCS file ... delta(1)
delta cdc change ........cccccceevvvevninnnnn, cde(1)
delta commentary of an SCCS delta ..... cdc(1)

delta from an SCCS file rmdel
delta make
deltas comb
deny messages mesg ...
deroff remove nroff/troff, .
description files for

... rmdel(1)
... delta(1)
... comb(1)
... mesg(1)
... deroff(1)
.. font(5)

description of output language ............... troff(5)
descriptor close ..., close(2)
descriptor dup ... dup(2)
descriptoris a isafty ...........cccocoveriiennnn isatty(2s)
descriptor ..o close(2s)
desk calculator dc ... de(1)
determine accessibility of a file ............. access(2)
determine accessibility of a file .............. access(2s)
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control

graphical

font description files for
L-devices link

device name

report number of free disk blocks

dial

mdial

terminal line connection
rational Fortran
L-dialcodes alphabetic
big

differential file comparator
differential file comparison
dim positive

side-by-side

mark

diff3 3-way

mark differences between files
difference intrinsic functions
format of directories
directory comparison

install object files in binary
format of

remove files or

Is list contents of

change working

change working

change root

uucp spool

remove
change root

get path-name of current working
list contents of

make a

move a

working

ordinary file mknod make a
chdir change working

enable or

type, modes, speed, and line

diskusg diskusg - generate
report number of free

dformat

summarize

du summarize

ramdisk memory as

allows memory to be used as a
configure logical
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determine file type file .........c.ccccoevninniene file(1)
device 0t .......coovvii ioctl(2)
device name devnm ......c.cceoeiiiinnnn, devnm(1m)
device routines and filters gdev ............. gdev(1)
device-independent troff ....................... font(5)
devices, connection information ............. L-devices(4)
deVNM .. devnm(1m)

Af df(1m)
dformat disk formatter ............................ dformat(8)
dial a Racal-Vadic 3451 modem dial(1)
dial the P/75 onboard modem ............... dial(1)
dial establish an out-going .................... dial(3C)

dialect ratfor ratfor(1)
dialing abbreviations file ...................... L-dialcodes(4)
diff bdiff .o bdiff(1)

Aiff oo diff(1)

..... diff3(1)
..... dim(3F)
..... sdiff(1)
..... diffmk(1)
..... diff(1)
..... diff3(1)
..... diffmk(1)

diff3 3-way
difference intrinsic functions ....
difference program sdiff
differences between files diffmk .
differential file comparator diff ...
differential file comparison
diffmk .o

dim poSitive ..o dim(3F)
QP oo dir(4)
dircmp dircmp(1)
directories Cpset .........c.coeevieiniiin e cpset(1m)
directories dir .......c..ccocooerrrrerererens e, dir(4)

directories rm ...
dIrecCtories .......cocovvveinnninieiniices s

directory cd ..o cd(1)
directory chdir .....c.occooeiviivininiin e chdir(2)
directory chroot ..o chroot(2)
directory clean-up uuclean ................... uuclean(1m)
directory comparison dircmp .................. dircmp(1)
directory entry unlink .........c.ccoveirininn unlink(2)
directory for a command chroot ............. chroot(1m)
directory getewd ........occccovvivniicnnien, getcwd(3C)
directory IS ..o Is(1)
directory mKkdir .......cccecevveieneniiier e, mkdir(1)
directory mvdir .........cccovviinniniiin e mvdir(1m)
directory name pwd ..o, pwd(1)
directory or a special or ... mknod(2)
IrECIONY .o s chdir(2s)
disable process accounting acct ... acct(2)
discipline getty set terminal ................... getty

disk access profiler sadp ...................c.. sadp(1m)
disk accounting data by user ID diskusg(1m)
disk blocks df ..o, df(1m)

disk formatter ..........c.cooeeviiiiiiiiii dformat(8)

disk usage du ... du(1)

disk USAGe ..o du(8)

AISK Lo ramdisk(1m)

diSK Iram ... rram(7)

diSKS ..o dconfig(1m)
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C

accounting data by user ID
mount and
screen-oriented (visual)

Euclidean

drand48 generate uniformly
mmlint sroff/ MM nroff/MM

surface characteristics of a
macros mm print/check

MM macro package for formatting
macro package for formatting
mmt typeset

who is

intrinsic function dprod

float and

convert string to

product intrinsic function
distributed pseudo-random numbers

pic troff preprocessor for
provide
rm Cipher Microstreamer tape

summarize disk usage
Communication acpdmp
Intelligent Communication icpdmp
extract error records from

octal

object file dump

dump incremental

od octal

selected parts of an object file
duplicate an open file descriptor
for the Xerox 9700 printer

floating-point number to string
text editor

(variant of ex for casual users)
print current SCCS file

users edit text
screen-oriented (visual) display
text

link

graphic

common assembler and link
stream

split {77, ratfor, or

Extended Fortran Language
accounting acct
enable/disable LP printers
enable

for/ uuencode,uudecode

generate DES
generate
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diskusg - generate disk .......................... diskusg(1m)
dismount file system mount .... ... mount(1m)
display editor based on ex vi ........ .. Vi(1)

display profile data prof .................. .. prof(1)
distance function hypot ... hypot(3M)
distributed pseudo-random numbers ..... drand48(3C)
document compatibility checker ........... mmlint(1)
document analyze ... style(1)
documents formatted with the MM ........ mm(1)
documents mm the ......ccocooviiiiiiicne mm(5)
documents the OSDD adapter .............. mosd(5)
documents, viewgraphs, and slides ....... mmt(1)
doing what whodo ............ ... whodo(1m)
double precision product .. ... dprod(3F)
double routines ...........ccccceeinnnn ... float(2s)
double-precision number strtod ........ ... strtod(3C)
dprod double precision ..................... ... dprod(3F)
drand48 generate uniformly ... drand48(3C)
draw a graph graph ... graph(1)
drawing simple pictures ................. pic(1)

drill in number facts arithmetic ... arithmetic(6)
AMVE o m(7)

du summarize disk usage .................. du(8)

AU e ... du(1)

dump contents of Advanced ............. acpdmp(1m)
dump contents of an ..., icpdmp(1m)
dump errdead .........ccooeeeciieniiciiii e errdead(1m)
dump 0d .. od(1)

dump selected parts of an ..................... dump(1)
dump tape format ... dump(4)
AUMP e 0d(8)

dump dUmp ..o dump(1)
AUP i dup(2)
dx9700 prepare troff documents dx9700(1)
echo arguments echo ..............cccceeiin echo(1)
€CVE CONVEM ..c.oviiiiiirciciiiniee e ecvt(3C)
edit text editor ... edit(1)
editing activity sact ... sact(1)
editor (variant of ex for casual .............. edit(1)

editor based on X Vi ....cooeovviviiinnnnn vi(1)

€dIOr X ...ieveiiiiieec ex(1)

editor for common object files Id ............ Id(1)

editor ged ... ged(1)
editor output a.0Ut ... a.out(4)
editor sed ... sed(1)

eft files fsplit ... fsplit(1)

efl i efi(1)
enable or disable process acct(2)
enable enable(1)
enable/disable LP printers ..................... enable(1)
encode/decode a binary file ................. uuencode(1c)
encode/decode crypt crypt(1)
encryption Crypt .......cccccecernivnicninneencas crypt(3C)
encryption key makekey ............c..ceeene makekey(1)
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Ist locations in program

get

linenum line number

print

manipulate line number

object file seek to relocation
utmp and wtmp

get group file

get password file

access utmp file

common object file symbol table
the index of a symbol table
read an indexed symbol table
write password file

remove directory

environment for command execution
user environment

setting up an

profile setting up an

user

env set

return value for

change or add value to

return Fortran

special character definitions for
remove nroff/troff, tbl, and

for nroff or troff

and complementary error function
error-logging interface

extract error records from dump
error-logging daemon

error-log file format
complementary error function erf
system

extract

terminate the

process a report of logged

find spelling

process a report of logged errors
the error-logging daemon

line connection dial

expression expr

test condition

text editor (variant of

(visual) display editor based on

execute a file
network net

construct argument list(s) and

November 1986

NG i end(3C)
entries from name list nlist ....... ... nlist(3C)
entries in a common object file ... linenum(4)
entries in this manual man ........... ... man(1)
entries of a common object file .... ... Idiread(3X)
entries of a section of a common .. ldrseek(3X)
entry formats utmp ..., utmp(4)
entry getgrent ..o getgrent(3C)
entry getpwent . .. getpwent(3C)

entry getut ........coociiininici getut(3C)

entry ldgetname symbol name for ........ Idgetname(3X)
entry of a common object file .. ldtbindex(3X)
entry of a common object file ldtbread(3X)
entry PUIPWENT ..o putpwent(3C)
entry unlink ...... ... unlink(2)

env set ... .. env(1)
environ ... environ(5)
environment at login time profile .. ... profile(4)
environment at login time ......... ... profile(5)
environment environ ... environ(5)
environment for command execution .... env(1)

environment name getenv ...................... getenv(3C)

environment putenv ... putenv(3C)
environment variable getenv ................ getenv(3F)
egn and negn egnchar ... eqnchar(5)
eqn constructs deroff .. deroff(1)

eqn format mathematical text ................ eqn(1)

erf error function .........ccccevcneciiinnnn erf(3M)

€IT i .. er(7)

errdead .. ... errdead(1m)
errdemon .. ... errdemon(1m)
erffile ..o ... errfile(4)

error function and ......... ... erf(3M)

error messages perror .................. ... perror(3C)
error records from dump errdead .......... errdead(1m)

error-handling function matherr .............. matherr(3M)

error-log file format errfile ... errfile(4)
error-logging daemon errdemon ............ errdemon(1m)
error-logging daemon errstop ................ errstop(1m)
error-logging interface err ...... .. err(7)
EITOrS TP it errpt(1m)
errors spell ... speli(1)
ermpt ... errpt(1m)
errstop terminate ....................... ... errstop(1m)
establish an out-going terminal .... dial(3C)
establish mount table setmnt ... ... setmnt(1m)
evaluate arguments as an ..... ... expr(1)
evaluation command .......... ... test(1)

ex for casual users) edit ................cc...... edit(1)

ex vi screen-oriented ...........coeeeiieenne vi(1)
examine system images crash .... crash(1m)
EXEC oeeiierenreerienene et exec(2)
execute a command on the PCL ........... net(1)
execute a file exec ...........coeen ... €xec(2)
execute command xargs ... .. Xargs(1)
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at

compile and

uuxqt

L.cmds remote

set environment for command
suspend

prepare

UNIX-to-UNIX system command
calls link
create a new file or rewrite an

terminate process

EOT on the other terminal and
exponential intrinsic function
power, square root function
compress and

conversion ftype

exp Fortran

square root function exp
arguments as an expression
routines regexp regular
regular

evaluate arguments as an
compile and execute regular
errdead

Fortran 77 compiler

split

inter-process communication

provide drill in number
data in a machine-independent

fbackup

foackup make a

procedure checkall
generate an 10T

backup of a file system
backup of a file system
close or flush a stream

file control options

stream status inquiries
and statistics for a file system
cut out selected

times utime set

common object

determine accessibility of a
tape

copy

password/group

change of of

change owner and group of a
differential

3-way differential
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execute commands at a later time ........ at(1)
execute regular expression regcmp ...... regcmp(3X)
execute remote command requests ...... uuxqt(1m)
execution commands ... L.cmds(4)
eXEeCUtioN €NV ....ooeeviiiiiie e env(1)
execution for interval sleep ..................... sleep(3C)
execution profile monitor monitor(3C)
execution time profile profil ..................... profil(2)
EXECUION UUX ....oviiiiiiiiiiiiiiniceien e, uux(1)
exercise link and unlink system . ... link(1m)
existing one creat ........c.coocovveeeniieeninns creat(2)
exit terminate process ... exit(2s)
Xt covieiit i e exit(2)
exits. write ..... ... Write(1)
exp FOortran ........c.ccoiininiineceee exp(3F)
exp exponential, logarithm, ................ exp(3M)
expand files pack ... pack(1)
explicit Fortran type .........ccoccoveviiennnes ftype(3F)
exponential intrinsic function ................. exp(3F)
exponential, logarithm, power, ............... exp(3M)
expr evaluate expr(1)
expression compile and match ............... regexp(5)
expression compile regemp ...........ccoeeee regcmp(1)
expression expr expr(1)
EXPression regemp .....c..coovevveviveeiiniienins regcmp(3X)
extract error records from dump ............ errdead(1m)
F77 e f77(1)

77, ratfor, or efl files fsplit ...................... fsplit(1)
facilities status ipcs report .............ccccecee ipcs(1)
factor a number factor .........c.ccoccceei factor(1)
facts arithmetic arithmetic(6)
fashion. sputl long integer ... sputl(3X)
fast incremental backup finc ................... finc(1m)
fast main memory allocator malloc ........ malloc(3X)
fast tape backup of a file system ........... fbackup
fast tape backup of a file system ........... foackup(8)
faster file system checking ..................... checkall(1m)
fault abort .........cccooiii abort(3C)
foackup make a fasttape ........... ........ fbackup(1m)
foackup make a fast tape . ..... foackup(8)
FCIOSE oo fclose(3S)
fONtl o fenti(5)
ferror ferror(3S)
ff list file names ..........cccecvviviniiin, ff(1m)
fields of each line of a file cut ................ cut(1)

file access and madification ....

file access routines Idfen ... Idfen(4)

file 8CCESS ...oovvviveeiieier e access(2)
file archiver tar .........ccccovvvinervcen e tar(1)

file archives in and out Cpio .............c.c.. cpio(1)

file checkers pwek ........cccceveveneiciinnnne, pwek(1m)

file chmod .......ccoovvvviiiiiiiiiic chmod(2)
file ChOWN ... chown(2)
file comparator diff ...........c.oeovieiniinnn diff(1)
file comparison diff3 ...........ccoiieinnn diff3(1)
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public UNIX-to-UNIX system
format of core image

set and get

umask set and get

user crontab

selected fields of each line of a
convert and copy a

make a delta (change) to an SCCS
close a

duplicate an open

returns a 1 if specified

close close a

dump selected parts of an object
print current SCCS

get group

get password

access utmp

write password

execute a

search a

open a common object
per-process accounting

common archive

error-log

number entries of a common object
get a version of a SCCS

group

files filehdr

file Idfhread read the

file seek to the optional

split a

issue identification

header of a member of an archive
close a common object

file header of a common object
of a section of a common object
file header of a common object
of a section of a common object
section header of a common object
section of a common object
table entry of a common object
table entry of a common object
symbol table of a common object
number entries in a common object
link to a

build special

or a special or ordinary

generate

make a unique

file system ff list

change the format of a text

print name list of common object
the null
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file control fentl ..o fenti(2)
file control options fentl ... fentl(5)
file Copy UULO ....ooeiiiiiiiiii uuto(1)

file core .. core(4)
file creation mask umask ........................ umask(2)
file creation mask .........coceevveiiiiiiiine umask(2s)

file crontab .. crontab(1)
file cut cut out ....ooooiiii cut(1)

file dd oo dd(1)

file delta .................... .. delta(1)

file descriptor close ..
file descriptor dup
file descriptor is a isatty ..
file descriptor
file dump
file editing activity sact
file entry getgrent
file entry getpwent

... Close(2)

... dup(2)

... isatty(2s)

.. Close(2s)
dump(1)
sact(1)

... getgrent(3C)
................................... getpwent(3C)
file entry getut getut(3C)

file entry putpwent . ... putpwent(3C)
file €XEC ..oviiiiiiiiiiic exec(2)

file for a pattern grep .........cccocevveiinin, grep(1)

file for reading Idopen .. ... Idopen(3X)
file format acct acct(4)

file format ar ar(4)

file format errfile ... errfile(4)

file function Idiread line ... ldiread(3X)
file get ... get(1)

file group ... group(4)

file header for common object .. filehdr(4)

file header of a common object Idthread(3X)
file header of a common object Idohseek(3X)
file into pieces split .. split(1)

file issue issue(4)

file Idahread read the archive Idahread(3X)
file Idclose .. ldclose(3X)
file ldfhread read the Idthread(3X)

file Idiseek line number entries .............. ldiseek(3X)
file Idohseek to the optional .. Idohseek(3X)
file Idrseek relocation entries ................. ldrseek(3X)
file Idshread an indexed/named ............ ldshread(3X)
file Idsseek an indexed/named .... .. ldsseek(3X)

... ldtbindex(3X)
... Idtbread(3X)
... Idtbseek(3X)
... linenum(4)
... link(2)

... mknod(1m)
... mknod(2)

... ctermid(3S)
... mktemp(3C)
....... ff(1m)

file Idtbindex index of a symbol ...
file Idtbread an indexed symbol
file Idtbseek seek to the
file linenum line
file link
file mknod
file mknod make a directory ....
file name for terminal ctermid ...
file name mktemp
file names and statistics for a

file newform ..o newform(1)
file M nm(1)
file MUl .o null(7)
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find the slot in the utmp

, identify processes using a

- creat create a new
password

files or subsequent lines of one
terminals pg

reposition a

move read/write

Iseek move read/write

report the current value of a
print an SCCS

read from

information for a common object
remove a delta from an SCCS
big

compare two versions of an SCCS
format of SCCS

header for a common object

get

stat get

information from a common object
processes using a file or
checksum and block count of a
symbol name for common object
common object

daily/weekly UNIX system
checkall faster

interactive repair fsck

and interactive repair fsck

fsdb

file names and statistics for a
construct a

mount and dismount

mount a

incremental

restor incremental

get

ustat get

mounted

unmount a

mount a

unmount a

make a fast tape backup of a
time dcopy copy

checklist list of

volcopy copy

deliver the last part of a
create a temporary

create a name for a temporary
and modification times of a
uucp system uucico

walk a

determine

undo a previous get of an SCCS

(
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file of the current user ttyslot .................. ttyslot(3C)
file or file structure fuser ... fuser(1m)
file or rewrite an existing one .... ... creat(2)
file passwd ... passwd(4)
file paste same lines of several ... paste(1)
file perusal filter for soft-copy ... pg(1)

file pointer in a stream fseek .. .. fseek(3S)
file pointer Iseek Iseek(2)
file pointer Iseek(2s)

.....................................

file pointer tell ... tell(2s)
fil€ PrS wovoveeei e prs(1)
file read ..o read(2)
file reloc relocation .. reloc(4)
file rmdel ..o rmdel(1)
file scanner bfs ... bfs(1)

file scesdiff ... ... scesdiff(1)
file scesfile ..o sccsfile(4)
file scnhdr section ..........c...cccovnciinns scnhdr(4)
file status stat ... stat(2)

file status ............ ... stat(2s)
file strip and line number ..... ... strip(1)
file structure fuser identify ... ... fuser(1m)
file sum print ..o .. sum(1)

file symbol table entry idgetname .......... [dgetname(3X)
file symbol table format syms ................ syms(4)

file system backup filesave ..................... filesave(1m)
file system checking procedure .............. checkall(1m)
file system consistency check and ........ fsck(1m)

file system consistency check ................ fsck(8)

file system debugger fsdb ... fsdb(1m)
file system debugger ... fsdb(8)

file system ff list ......cccoccocevvinnnniiien ff(1m)

file system ... mkfs(1m)
file system ... mount(1m)
file system ... mount(2)
file system ... restor(1m)
file system restore ... restor(8)
file system statistics ustat ... ustat(2)

file system statistics ...........cccocooeeieenee. ustat(2s)
file system table mnttab ......................... mnttab(4)
file system umount ... umount(2)
file SYSIEM ..ccvvevierceccee mount(2s)
file system ........ccevvveicniiinieeen umount(2s)
file system fbackup ... foackup(1m)
file systems for optimal access .............. dcopy(1m)
file systems processed by fsck .............. checklist(4)
file systems with label checking ............. volcopy(1m)
.. tail(1)

restore ..

file tail .....cccoeevveiieeeei, .
file tmpfile ... ... tmpfile(3S)
file tmpnam ..o tmpnam(3S)

file touch update access .................... touch(1)
file transport program for . .. uucico

file tree W ......ocooveveeeiees ftw(3C)

file type file ..o file(1)

file unget ... unget(1)
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report repeated lines in a
validate SCCS

write on a

creat create a new special
determine file type

mknod make a special

read read from

write on a

and print process accounting
set

format of compiled term
header for common object files
merge or add total accounting
create and administer SCCS
concatenate and print

compare two

reject lines common to two sorted
copy, link or move

mark differences between

file header for common object
recover

format specification in text

split f77, ratfor, or efl

string, format of graphical
install object

link editor for common object
remove

merge same lines of several
compress and expand

print

section sizes of common object
sort and/or merge

identify SCCS

archive format convert archive
UNIX system file system backup
file perusal

select terminal

line numbering

graphical device routines and
graphics
fast incremental backup

object library lorder

the current user ttyslot
find files

ecvt convert

manipulate parts of

absolute value functions floor
generate C

close or

open a stream
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file Uniq ..oooooeiie e uniq(1)

file Val ..ooooieiii val(1)

file WHite ....cooviiiiciccce e, write(2)
il e e creat(2s)
FIIE v file(1)

file v mknod(2s)
FilE oo read(2s)
file wvvvieiiei e, write(2s)

file(s) acctcom search
file-creation mode mask umask

acctcom(1)
umask(1)

file. term term(4)
filehdr file filehdr(4)
files acctmerg .........cocevvvceevivernniiiennns acctmerg(im)

files admin .......cocovveveinree admin(1)
files Cat .......ccoivnieniiinencc cat(1)
files CMpP ..oviii cmp(1)
files comm select or ......c.cceceeeinieriennnnnn. comm(1)
filES CP ovveeeie e e cp(1)

files diffmk
files filehdr .........c.coccovvvevinicncnnee
files from a backup tape frec ...
files fspec
files fsplit

filehdr(4)
frec(1m)
fspec(4)

fsplit(1)

files gps graphical primitive .................. gps(4)
files in binary directories cpset ............... cpset(1m)
files Id .ooeoeiieie Id(1)

files or directories rm ..............cc...... rm(1)
files or subsequent lines of one paste(1)
files pack ..o pack(1)
files pr........... pr(1)
files size print size(1)
files SOM .....coeviieceeee sort(1)
files what ..o what(1)
fIES oeevrieeeeeec e arcv(1)

filesave daily/weekly
filter for soft-copy terminals pg ...
filter greek
filter nl oo
filter reverse line-feeds col

filesave(1m)
pa(1)
greek(1)
ni(1)

filters gdev ........ccovevveivieneie e gdev(1)
filters tpIot .........coveviiericcccce tplot(1)
fINC e finc(1m)

find hyphenated words hyphen ......
find name of a terminal ttyname
find ordering relation for an

hyphen(1)
ttyname(3C)
lorder(1)

find speliing errors spell spell(1)
find the slot in the utmp file of ............... ttyslot(3C)
fING e find(1)

float and double routines float(2s)
floating-point number to string ................ ecvt(3C)
floating-point numbers frexp ................. frexp(3S)

floor, ceiling, remainder,
flow graph cflow
flush a stream fclose .

fopen

..... floor(3M)
cflow(1)
..... fclose(3S)
fopen(3S)
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create a new process
per-process accounting file
common archive file
common archive

error-log file

nroff or troff eqn

(

change the

term

graphical primitive string,

nroff

files fspec

common object file symbol table
tol

sroff

utmp and wtmp entry

convert

argument list vprintf print

print

dformat disk

. mptx the macro package for
' troff text
mm the MM macro package for
OSDD adapter macro package for
man macros for

binary input/output

recover files from a backup tape
report number of

parts of floating-point numbers
format of system volume

list of file systems processed by
check and interactive repair
check and interactive repair

file system debugger

a file pointer in a stream
specification in text files
split {77, ratfor, or efi files
controller

walk a file tree

explicit Fortran type conversion
Fortran arcsine intrinsic
Fortran arccosine intrinsic
Fortran integer part intrinsic
function erf error

Fortran arctangert intrinsic
Fortran arctangent intrinsic
complex conjugate intrinsic
hyperbolic cosine intrinsic
precision product intrinsic

(
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FOTK e fork(2)
format acct . .... acct(4)
format ar .......ocooeevviieiieeeee e ar(4)
format arcv archive files ........c.c.............. arcv(1)
format errfile .. errfile(4)

format mathematical text for .................. eqn(1)

format of SCCS file sccsfile ................... sccsfile(4)
format of a text file newform ... .... newform(1)
format of an i-node inode ........ .... inode(4)
format of compiled term file. ... .... term(4)
format of core image file core . .... core(4)
format of cpio archive cpio ...... .... cpio(4)
format of directories dir ......... ... dir(4)
format of graphical files gps .... ... gps(4)
format of system volume fs ..... ... Is(4)
format or typeset text ..........cccccoeviiennn. nroff(1)
format specification in text ..................... fspec(4)

format syms ........ccccociviiiiienn. ... syms(4)
format tables for nroff or troff: tbi(1)
formattext ........ocovviviii e sroff(1)
formats utmp ............... ... utmp(4)
formatted input scanf ..........cccceeevirininne scanf(3S)

formatted output of a varargs
formatted output printf
formatter ...,
formatting a permuted index ...
formatting and typesetting ....
formatting documents
formatting documents mosd the ....
formatting entries in this manual
fread .... fread(3S)
frEC i frec(1m)
free disk blocks df .........ccooovvviiinicn df(1m)
frexp manipulate ... frexp(3S)
8 e e e fs(4)

.............. vprintf(3S)
... printf(3S)
.... dformat(8)
.... mptx(5)
... troff(1)
... mm(5)

.. mosd(5)
man(5)

fsck checklist ...........ccovvevvviiveeiieieieens checklist(4)
fsck file system consistency .... ... fsck(8)
fsck file system consistency ................. fsck(1m)
fsdb file system debugger ...................... fsdb(8)

fsdb
fseek reposition
fspec format ..
fsplit
ft IMSP streaming cartridge ..

.... fsdb(1m)
... fseek(3S)
... fspec(4)
.... fsplit(1)

.. ft(7)

W oo ... ftw(3C)
ftype ............ ... ftype(3F)
functio asin ... ... asin(3F)
function acos .... .... acos(3F)
function aint ............ccoceeviivive e, aint(3F)
function and complementary error ......... erf(3M)
function atan .........c.oeceeviiiniiinin, atan(3F)
function atan2 .........c..ceeevieeecciniennes atan2(3F)

function conjg Fortran ...
function cosh Fortran
function dprod double

... conjg(3F)
cosh(3F)
dprod(3F)
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function and complementary error
Fortran exponential intrinsic
logarithm, power, square root
log gamma

Euclidean distance

entries of a common object file
natural logarithm intrinsic
common logarithm intrinsic
error-handling

profile within a
transfer-of-sign intrinsic
Fortran sine intrinsic

Fortran hyperbolic sine intrinsic
Fortran square root intrinsic
Fortran tangent \ntrinsic
hyperbolic tangent intrinsic
math

Fortran bitwise boolean
Fortran cosine intrinsic
positive difference intrinsic
remainder, absolute value
Fortran maximum-value
Fortran minimum-value
Fortran remaindering intrinsic
terminals 300 handle special
2621-series handle special
terminal 450 handle special
Fortran nearest integer
hyperbolic

string comparision intrinsic
trigonometric

using a file or file structure
guessing

the

the

the

the

log gamma function

device routines and filters
graphic editor

tty

cross-reference cxref

user ID diskusg diskusg

ctermid

ncheck

lexical tasks lex

pseudo-random numbers drand48
simple random-number

random number
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function erf error
function exp
function exp exponential,
function gamma
function hypot
function Idiread line number .
function log Fortran
function log10 Fortran
function matherr
function prof
function sign Fortran

erf(3M)
.... €Xp(3F)

.. exp(3M)
gamma(3M)
hypot(3M)

.. Idiread(3X)
log(3F)
log10(3F)

.. matherr(3M)
prof(5)
sign(3F)

function sin .................. .... Sin(3F)
function sinh ... ... Sinh(3F)
function sqrt .... ... sqri(3F)

.... tan(3F)
.... tanh(3F)
.... math(5)
.... bool(3F)
.. cos(3F)
dim(3F)
floor(3M)
.. max(3F)
min(3F)
mod(3F)
.. 300(1)
hp(1)
450(1)
.... round(3F)
... sinh(3M)
... strcmp(3F)
... trig(3M)
... fuser(1m)
.... moo(6)
.... back(6)

.. bj(6)

function tan
function tanh Fortran
functions and constants math ..
functions bool
functions cos
functions dim
functions floor floor, ceiling,
functions max
functions min
functions mod
functions of DASI 300 and 300s ..
functions of HP 2640 and
functions of the DASI 450
functions round
functions sinh
functions strcmp ...
functions trig
fuser identify processes .
game moo
game of backgammon back .
game of black jack bj

game of craps Craps ..........cceeviiienenn, craps(6)
game of hunt-the-wumpus wump ........... wump(6)
gamma ... gamma(3M)
gdev graphical .........c.ccoceeiiiiiiiiiinnn, gdev(1)
GEA i ged(1)
general terminal interface . ty(7)
generate C flow graph cflow ................... cflow(1)
generate C program ...........ccoeeevenverinnnee cxref(1)

generate DES encryption crypt
generate a maze maze
generate an |OT fault abort
generate disk accounting data by ..
generate encryption key makekey
generate file name for terminal ......
generate names from i-numbers
generate programs for simple
generate uniformly distributed .
generator rand
generator rand
get a string from a stream gets

... Crypt(3C)
... maze(6)
.... abort(3C)
... diskusg(1m)
......... makekey(1)
.... ctermid(3S)

.... ncheck(1m)
.. lex(1)
.... drand48(3C)
.... rand(3C)

.. rand(3F)
gets(3S)
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get

user cuserid
stream getc
nlist

stat
ustat
ustat

uname

vector getopt

getpwent

working directory getcwd
getpid

times

parent process IDs getpid

and real and effective getuid
real group, and effective group

shmget

gtty.

ty

time

Fortran command-line argument
and get arguments for
character or word from a stream
of current working directory
return value for environment name
Fortran environment variable
get group file entry

get login name

parse command options

letter from argument vector

read a password

group, and parent process IDs
get name from UID

get password file entry

get a string from a stream

and terminal settings used by
spawn

terminal settings used by getty
user, and real and effective
group, and effective group ID's
access utmp file entry

string, format of graphical files
generate C flow

draw a

system activity
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get a version of a SCCS file .................. get(1)

get and set user limits ulimit ................... ulimit(2)

get character login name of the ............ cuserid(3S)
get character or word from a ................ getc(3S)
get entries from name list ....................... nlist(3C)
get file status stat ... stat(2)

get file status ... stat(2s)

get file system statistics .......................... ustat(2)

get file system statistics ...................c...... ustat(2s)
get group file entry getgrent ................... getgrent(3C)
get login name getlogin ............c..cocceeee. getlogin(3C)
get login name logname ........................ logname(1)
get message queue msgget . msgget(2)
get name from UID getpw .................c.... getpw(3C)
get name of current UNIX system ......... uname(2)
get option letter from argument .............. getopt(3C)
get password file entry ... getpwent(3C)
get path-name of current ........................ getcwd(3C)
get process ID ......c.ccccoeiiiiniiniiins getpid(2s)
get process and child process ............... times(2)

get process, process group, and ............ getpid(2)

get real and effective user, ..................... getuid(2s)

get real user, effective user, ................... getuid(2)
get set of semaphores semget .............. semget(2)
get shared memory segment ................. shmget(2)
get terminal characterisitcs ..................... gtty(2s)

get the name of the terminal .................. tty(1)

get time time time(2)
gettime ........... time(2s)
getarc return getarc(3F)
getargv display a program name ........... getargv(2s)
GEIC G v getc(3S)
getcwd get path-name .........cccoceceverveenne getcwd(3C)
GELENV ...t getenv(3C)
getenV return ......ccooverinieeenieiieneienenes getenv(3F)
GEIGIENT ..ot e getgrent(3C)
GEHOGIN ..o getlogin(3C)
GeIOPY .o getopt(1)
getopt get OptoN .........covvvevvivenieciecnenns getopt(3C)
GEIPASS ..o getpass(3C)
getpid get process ID ..........ccceiviiiiiiin getpid(2s)
getpid get process, process .............. getpid(2)
GOIPW .o getpw(3C)
GEIPWENT ..o getpwent(3C)
GOS oot e gets(3S)
getty gettydefs speed ............ccoviviiinnns gettydefs(4)
getty to a remote terminal ¢t .................. ct(1)
gettydefs speed and ............cccoveiiiinenns gettydefs(4)
getuid get real and effective ................... getuid(2s)

getuid effective user, real ... getuid(2)

GOMUL .o ... getut(3C)
gps graphical primitive ... ... gps(4)
graph cflow ... ... cflow(1)
graph graph ... ... graph(1)
Graph $ag ..o sag(1)
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draw a graph

graphics access

statistical network useful with
filters gdev

primitive string, format of
routines toc

plot

graphical and numerical commands
a macro package for making view
select terminal filter

search a file for a pattern

set process

user, and real and effective

user, real group, and effective
print user and

set user and

change owner or

get

log in to a new

change owner and

send a signal to a process or a
group file

real user, effective user, real
getpid get process, process
maintain, update, and regenerate
characterisitcs

graphical utilities

300 and 300s terminals 300
2640 and 2621-series terminals
DASI 450 terminal 450

varargs

curses CRT screen

guess the word

run a command immune to
manage

scnhdr section

filehdr file

Idfhread read the file

seek to the optional file

read an indexed/named section
file Idahread read the archive

: ask for help

HP 2640 and 2621-series terminals
manage hash search tables

the game of

function cosh Fortran

November 1986

Graph ..o graph(1)
graphic editor ged ........coccovciiniiiiiininnnns ged(1)
graphical and numerical commands ...... graphics(1)
graphical commands stat ...................... stat(1)
graphical device routines and ... .. gdev(1)

... gps(4)
... toc(1)
... gutii(1)
... tplot(1)
... plot(4)
.. plot(3X)

graphical files gps graphical ....
graphical table of contents ...
graphical utilities gutil
graphics filters tplot
graphics interface plot
graphics interface subroutines ..

graphics acCess .........ccoeiiiiiceiiiininns graphics(1)
graphs mMv ... mv(7)
greek .. greek(1)
grep grep(1)
group ID Setparp .....c.ccccvvevcercieniie i setpgrp(2)

group ID get real and effective .
group ID's getuid effective
group IDs and names id ..
group IDs setuid
group chown
group file entry getgrent ..
group file group
group newgrp
group of a file chown
group of processes Kill
group
group, and effective group ID’s
group, and parent process IDs
groups of programs make
gtty get terminal
guess the word hangman
guessing game moo
qutil
handle special functions of DASI
handle special functions of HP

.. getuid(2s)
getuid(2)
id(1)

... setuid(2)

... chown(1)

... getgrent(3C)
... group(4)

... newgrp(1)
... chown(2)

... kill(2)

... group(4)
.............. getuid(2)
getpid(2)

.. make(1)
gtty(2s)
hangman(6)
.. moo(6)
gutil(1)
300(1)

- hp(1)

handle special functions of the 450(1)
handle variable argumentlist .............. varargs(5)
handling and optimization package ....... curses(3X)
hangman ... e hangman(6)

hangups and quits
hash search tables hsearch
header for a common object file ..
header for common object files ...
header of a common object file ...

... nohup(1)
... hsearch(3C)
... scnhdr(4)
... filehdr(4)
.. ldfhread(3X)

header of a common object file ... .. [dohseek(3X)
header of a common object file ............. ldshread(3X)
header of a member of an archive ldahread(3X)

help ask for help .........cccceiiiiiiinne ... help(8)

REIP oo help(1)

hp handle special functions of ............... hp(1)
hsearch ........ccccoeeeevvevvverennn, .. hsearch(3C)
hunt-the-wumpus wump wump(6)
hyperbolic cosine intrinsic .................c..... cosh(3F)
hyperbolic functions sinh ........................ sinh(3M)
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function sinh Fortran
function tanh Fortran

find hyphenated words
Euclidean distance function
clear

format of an

generate names from

C

Processor

Intelligent Communication
semaphore set or shared memory
user and group IDs and names
issue

or file structure fuser
format of core

examine system
argument aimag Fortran
run a command

fast

dump

restor

termlib terminal

a common object compute the
permuted

package for formatting a permuted
location of Fortran substring
common object file read an
a common object file read an
common object file seek to an
file reloc relocation

strip symbol and line number
print LP status

- script for the

process control initialization
process control

system

popen

script for the'init process
format of an i-node

convert formatted

push character back into
binary

standard buffered

stream status

uucp status

directories cpset

install commands

return

a64l convert between long
access long

Fortran nearest

aint Fortran

convert string to

O

(a
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hyperbolic sine intrinsic ..........c.ccccecoeinee. sinh(3F)
hyperbolic tangent intrinsic .................... tanh(3F)

hyphen ... .... hyphen(1)
hypot ........ ... hypot(3M)
i-node clri ... clri(1m)
i-node inode .......... .... inode(4)
i-numbers ncheck . .... ncheck(1m)
jarge iarge ......oocovevveiieereneenns .. iargc(3F)

icp Intelligent Communications . ... icp(7)
icpdmp dump contents of an .................. icpdmp(1m)
id ipcrm remove a message queue, ... ipcrm(1)
id PNt L id(1)
identification file issue ... issue(4)
identify SCCS files what ..........ccccooeeee what(1)
identify processes using a file ............... fuser(1m)
image file core ....................... .... core(4)
images €rash .........cccevveeviiininncenne crash(1m)
imaginary part of complex ................ aimag(3F)
immune to hangups and quits nohup .... nohup(1)
incremental backup finc ... finc(1m)
incremental dump tape format ............. dump(4)

incremental file system restore ... ... restor(1m)
incremental file system restore ... restor(8)
independent operation routines ... termlib(3¢)
index of a symbol table entry of ... ldtbindex(3X)
INAEX POC oo .. ptx(1)

index mptx the macro ... mptx(5)
iNdeX return .......ccooeveieincnicn e, index(3F)
indexed symbol table entry of a .... ldtbread(3X)
indexed/named section header of ......... ldshread(3X)
indexed/named section of a ................. Idsseek(3X)
information for a common object ........... reloc(4)
information from a common object ........ strip(1)
information Ipstat ............cccoovviiiininnnn. Ipstat(1)

init process inittab ... .. inittab(4)

TNE e init(1m)
initialization init ..., init(1m)
initialization shell scripts brc ... bre(1m)
initiate pipe to/from a process ... .. popen(3S)

inittab ... ... inittab(4)
inode ........... .... inode(4)
input scanf .............. .... scanf(3S)
input stream ungetc ... .... ungetc(3S)
input/output fread ................... .. fread(3S)

input/output package stdio ... .... stdio(3S)
inquiries ferror ... ferror(3S)
inquiry and job control uustat ................ uustat(1)

install object files in binary .... cpset(1m)
install ... install(1m)
integer absolute value abs ................... abs(3C)
integer and base-64 ASCI! string .... a641(3C)
integerdataina ... sput(3X)
integer functions round .........ccccccoceunne. round(3F)
integer part intrinsic function ... aint(3F)
integer Strol ..o strtol(3C)
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convert between 3-byte

facilities status ipcs report

system mailx

file system consistency check and
file system consistency check and
error-logging

graphics

graphics

controlling terminal

pp parallel port

tty general terminal

characters asa

SNOBOL

tc troff output

create an

package stdipc standard
suspend execution for an
suspend execution for
Fortran arcsine

Fortran arccosine

Fortran integer part
Fortran arctangert

Fortran arctangent

Fortran complex conjugate
Fortran hyperbolic cosine
double precision product
Fortran exponential
Fortran natural logarithm
Fortran common logarithm
Fortran transfer-of-sign
Fortran sine

Fortran hyperbolic sine
Fortran square root
Fortran tangent

Fortran hyperbolic tangent
Fortran cosine

positive difference

Fortran remaindering
string comparision

control device
configuration file
semaphore set or shared memory id
communication facilities status
specified file descriptor is a
Fortran system

issue identification file

print news

uucp status inquiry and
relational database operator
generate encryption

process or a group of processes
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integers and long integers I3tof .............. 13tol(3C) P
inter-process communication ....... ... ipcs(1) J
interactive message processing .... mailx(1) '
interactive repair fsck .. ... fsck(1m)

interactive repair fsck . ... fsck(8)

iNterface err ..........cccceceeiivneeieeeiie s err(7)

interface plot ... plot(4)

interface subroutines plot .. plot(3X)

interface tty ... tty(7)

interface pp(7)

interface . tty(7)

interpolate smooth curve spline ............. spline(1)

interpret ASA carriage control ................ asa(1)

interpreter SN0 ... .... sno(1)

interpreter ........ ... te(1)

interprocess channel pipe ... .... pipe(2)

interprocess communication . .... stdipc(3C)

interval sleep ..... .... sleep(1)

interval sleep ......... .. sleep(3C)

intrinsic functio asin ..........c.ccccceevieinnne asin(3F)

intrinsic function acos ..., acos(3F)

intrinsic function aint ... .. aint(3F)

intrinsic function atan atan(3F)

intrinsic function atan2 ............cc......o..... atan2(3F)

intrinsic function conjg ... .. conjg(3F)

intrinsic function cosh cosh(3F) .
intrinsic function dprod ..........ccccoev.nee... dprod(3F) )
intrinsic function exp ... .... exp(3F) J/
intrinsic function log log(3F)

intrinsic function 10g10 ........ccoceeeviiein. log10(3F)

intrinsic function sign .. .... sign(3F)

intrinsic function sin ..... ... sin(3F)

intrinsic function sinh .. .... sinh(3F)

intrinsic function sqrt ... .... sqrt(3F)

intrinsic function tan .... .... tan(3F)

intrinsic function tanh .. .. tanh(3F)

intrinsic functions cos cos(3F)

intrinsic functions dim dim(3F)

intrinsic functions mod ... .. mod(3F)

intrinsic functions strcmp strcmp(3F)

HOCH e ioctl(2)

ioctl.syscon system console ........ . ioctl.syscon(4)

ipcrm remove a message queue, .. . ipcrm(1)

ipcs report inter-process .............. . ipes(1)

isatty retumns a 1 if ... . isatty(2s)

issue a shell command from ... . system(3F)

issue a shell command system . system(3S)

issue identification file issue .................. issue(4)

ISSUB ettt issue(4)

items news news(1)

job control uustat .........ccccccviiniene. uustat(1)

JOINM ot join(1)

key makekey makekey(1) {

kill all active processes killall .................. kitlail(1m)

kill send a signalto a .........cccooeenneininne kill(2s)
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terminate a process

a process or a group of processes
kill all active processes

test your

3-byte integers and long integers
copy file systems with

pattern scanning and processing
arbitrary-precision arithmetic

the C

command programming

troff description of output
execute commands at a

editor for common object files

of a member of an archive file
close a common object file
object file access routines
header of a common object file
object file symbol table entry

of a common object file function
a section of a common object file
header of a common object file
a common object file for reading
a section of a common object file
header of a common obiject file
section of a common object file
entry of a common object file
entry of a common object file
table of a common object file
return length of Fortran string
getopt get option

generate programs for simple
ordering relation for an object
archives ar archive and

bar Berkeley archive and

get and set user

establish an out-going terminal
read one

object file linenum

object file manipulate

of a common object seek to
common object strip symbol and

cut out selected fields of each
send/cancel requests to an LP
read one line
filter reverse

entries in a common object file
comm select or reject

report repeated

subsequent lines of merge same
exercise

information L-devices

files Id

common assembler and

«
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Kill e kill(1)

kill send a signal to kill(2)

killall killall(1m)
knowledge QUIZ ......ccoocvieriviiiiin quiz(6)

13tol convert between ... 131t0l(3C)
label checking volcopy ..., volcopy(1m)
language awk
language bc
language preprocessor cpp
language sh standard/restricted ....

sh(1)

1anguage .........coovivev e troff(5)

later time at .........cccooovivii e at(1)

I BNK e Id(1)
Idahread read the archive header ......... ldahread(3X)
IACIOSE .o ldclose(3X)
ldfcn common Idfen(4)
Idfhread read the file .......c.cccccccceniies Idthread(3X)

ldgetname symbol name for common .. Idgetname(3X)

Idiread line number entries .................... Idiread(3X)
ldiseek line number entries of .............. Idiseek(3X)
ldohseek to the optional file ................... Idohseek(3X)
Idopen open ... Idopen(3X)
ldrseek to relocation entries of ...... ldrseek(3X)
ldshread indexed/named section .. Idshread(3X)
Idsseek to an indexed/named ....... ldsseek(3X)
Idtbindex of a symbol table ............ Idtbindex(3X)
Idtbread an indexed symbol table ......... |dtbread(3X)
Idtbseek seek to the symbol Idtbseek(3X)
Ien len(3F)
letter from argument vector getopt(3C)
lexical tasks lex .........cccvviiiiiiiiiinnnne lex(1)

library lorder find ........cccccee. lorder(1)
library maintainer for portable ar(1)

library maintainer ............ccoeevvvenecenennne bar(1)

limits ulimit ... ulimit(2)

line connection dial ... dial(3C)

line liNe ..o line(1)

line number entries in a common .......... linenum(4)
line number entries of a common .......... IdIread(3X)
line number entries of a section ............ IdIseek(3X)
line number information from a .............. strip(1)

line numbering filter nl ................ e nl(1)

line of afile cut ....cocovvvivnininiiiie cut(1)

line printer Ip ..o, Ip(1)

M€ Lo line(1)
line-feeds COl .....cccovviiiiiieniinrnvenine col(1)

linear search and update Isearch .......... Isearch(3C)
linenum line number ... linenum(4)
lines common to two sorted files ........... comm(1)
lines in a file UNiq .....cooeoeveveevnnicciins uniq(1)

lines of several files or paste(1)

link and unlink system calls link ............. link(1m)

link devices, connection L-devices(4)
link editor for common object .. Id(1)

link editor output a.out ...........ocoeiiinnn a.out(4)
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copy,
L.sys

link to a file
link and unlink system calls

link or move files cp
link systems
link to a file liNK ......ccccccoevveinnnnicie link(2)
K e link(2)
link exercise ... link(1m)

a C program checker NNt .........ccoeeveiiiiicninenccince e lint(1)
Is list contents of directories Is(8)
list contents of directory Is Is(1)
for a file system ff list file names and statistics .................... ff(1m)
get entries from name list nlist ... nlist(3C)
print name list of common object file nm ................ nm(1)
fsck checklist list of file systems processed by ............ checklist(4)
handle variable argument list varargs .........ccc........ ... varargs(5)
output of a varargs argument list vprintf print formatted ..................... vprintf(3S)
construct argument list(s) and execute command xargs ...... xargs(1)
macref produce cross-reference listing of macro files ... macref(1)
index return location of Fortran substring ... ... index(3F)
Ist locations in program end ........ ... end(3C)
memory plock lock process, text, or data in ................ plock(2)

log gamma function gamma .................. gamma(3M)

log in to a new group newgrp . ... newgrp(1)
logarithm intrinsic function log Fortran natural .................cccooooene log(3F)
logarithm intrinsic function log10 Fortran common ......................... log10(3F)
Fortran natural logarithm intrinsic function log ... ... log(3F)
function exp exponential, logarithm, power, square root ................ exp(3M)
process a report of logged errors erpt ..o errpt(1m)
configure logical disks ............... ... deonfig(1m)
get login name getlogin ... ... getlogin(3C)
get login name logname .................. ... logname(1)
get character login name of the user cuserid . ... cuserid(3S)
return login name of user logname ..... ... logname(3X)
change login password passwd ...... ... passwd(1)
setting up an environment at login time profile ............... ... profile(4)
setting up an environment at login time profile ..... ... profile(5)
sign on  1ogin .......ceeevnne ... login(1)
get login name logname .... ... logname(1)
return login name of user logname .................... ... logname(3X)
relation for an object library lorder find ordering ..........cccevviiinnne lorder(1)
run a command at low priority NiCe ............ccccouvvveneiiiiiiinns nice(1)
requests to an LP line printer Ip send/cancel .... ... Ip(1)
configure the LP spooling system Ipadmin ..o, Ipadmin(1m)
: resume printing Iphold postpone printing, .........cccccocveen Iphold(1)
scheduler and move requests Ipsched the LP request ... ... Ipsched(1m)
print LP status information Ipstat ...........ccoooiiiniiiiiii Ipstat(1)
directories s list contents of ............cccccccviiieniiinnn, Is(8)
list contents of direCtory IS .....cccoeoiviviiiiinccre e Is(1)
linear search and update Isearch ... Isearch(3C)
pointer Iseek move read/write file ....................... Iseek(2s)
move read/write file pointer Iseek ............ccoveveiiiiiiiniiinns ... Iseek(2)
Ist locations in program end .. ... end(3C)
MACro ProCeSSOr M4 .....ccooiviiiiiiiiiiniiee e m4(1)

machine-dependent values values ..
machine-independent fashion. ............... sputl(3X)
macref produce cross-reference ............ macref(1)
macro package for formatting a ............. mptx(5)

... values(5)
access long integer data in a
listing of macro files
permuted index mptx the
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documents mm the MM
mosd the OSDD adapter
graphs mv a

viewgraphs and mv a troff

in this manual man

send

binary file for transmission via
message processing system

fast

regenerate groups of programs
ar archive and library

SCCS file delta

or ordinary file mknod
mknod

generate encryption key
mv a macro package for
main memory allocator
fast main memory allocator
tsearch

a common object file function
floating-point numbers frexp
print entries in this

diffmk

set file-creation mode

set and get file creation

set and get file creation

regular expression compile and
math functions and constants
error-handling function

Fortran maximum-value functions
Fortran

generate a

return Fortran time accounting
modem

core memory

read the archive header of a
main

fast main

ramdisk

shared

queue, semaphore set or shared
core

shared

lock process, text, or data in
get shared

rram allows

memory operations
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macro package for formatting ............... mm(5)
macro package for formatting ....... mosd(5)
macro package for making view ... mv(7)
macro package for typesetting ............... mv(5)
Macro processor mé4 ... m4(1)
macros for formatting entries .... man(5)
mail to users or read mail mail mail(1)
mail /encode/decode a ...........ccocooeenn uuencode(1c)
mailx interactive mailx(1)
main memory allocator malloc ............... malloc(3C)
main memory allocator malloc ............... malloc(3X)
maintain, update, and ... make(1)
maintainer for portable archives ............. ar(1)
make a delta (change) to an ................. delta(1)
make a directory mkdir ...........ccccorieenne mkdir(1)
make a directory or a special ................. mknod(2)
make a special file .............ccccorvreiinnnn. mknod(2s)
make a unique file name mktemp mktemp(3C)
make posters banner banner(1)
MaKEKEY ........coveireiriirice e makekey(1)
making view graphs ... mv(7)
malloc malloc(3C)
malioc malioc(3X)
manage binary search trees ................. tsearch(3C)
manage hash search tables hsearch .... hsearch(3C)
manipulate line number entries of .......... Idiread(3X)
manipulate parts of ..............ccooccoiiiene frexp(3S)
manual Man .........ccooceveniiinen e man(1)
map of ASCII character set ascii ........... ascii(5)
mark differences between files .............. diffmk(1)
mask umask ..., umask(1)
mask UMasK ..........c.cccoeevevveiiniiiiceees umask(2)
mask UMask .........cc.oooivieieiiie e umask(2s)
match routines regexp ... regexp(5)
Math oo math(5)
matherr ... e matherr(3M)
11T ¥ OSSOSO TSP UURTOUON max(3F)
maximum-value functions max ............ max(3F)
MAZE MAZE .....c.oovviiiiiiiieiiceie e maze(6)
MCIOCK et s mclock(3F)
mdial dial the P/75 onboard dial(1)
MEM i mem(7)
member of an archive file .................... Idahread(3X)
memory allocator malloc malloc(3C)
memory allocator malloc malloc(3X)
memory as disk ..., ramdisk(1m)
memory control operations shmetl ......... shmctl(2)
memory id ipcrm remove a message ... ipcrm(1)
MeMOry MeM ....ccooiviiieniciineniens e mem(7)
memory operations memory ................... memory(3C)
memory operations Shmop ..................... shmop(2)
memory plocK .........ccccoviiiiii plock(2)
memory segment shmget ....................... shmget(2)
memory to be used as a disk ................ rram(7)
MEMOTY .ot memory(3C)
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sort and/or

files acctmerg

or subsequent lines of one
permit or deny messages
msgctl

interactive

get

shared memory id remove a
permit or deny

system error

Fortran minimum-value functions
two identical

overview of accounting and
make a directory

construct a file system

build special file

or a special or ordinary file
make a unique file name
formatted with the MM macros
formatting documents
document compatibility checker
viewgraphs, and slides
mounted file system table
remaindering intrinsic functions
change

set file-creation

chmod change

dial a Racal-Vadic 3451

mdial dial the P/75 onboard

a compiler/interpreter for

touch update access and

set file access and

prepare execution profile
guessing game

package for formatting documents
mount

mount

establish

mount and dismount file system
mount a file system

mnttab

copy, link or

Iseek

Iseek

the LP request scheduler and
formatting a permuted index
message control operations
get message queue
message operations

view graphs
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merge files sort ..., sort(1)
merge or add total accounting ............... acctmerg(1m)
merge same lines of several files

.......... paste(1)
mesg .... mesg(1)
message control operations ... msgcti(2)
message operations msgop .................. msgop(2)
message processing system mailx . mailx(1)
message queue msgget ... msgget(2)
message queue, semaphore setor ....... ipcrm(1)
MESSAGES MESF ...ooverieriireieniineenieeiens mesg(1)
messages perror .... perror(3C)
min .... min(3F)
mirutil utility for connecting .................... mirutil(1m)
miscellaneous accounting commands ... acct(1m)

MKAIF mkdir(1)
mkfs construct a file system ................... mkfs(8)
mkfs .... mkfs(1m)
mknod make a special file ...................... mknod(2s)
MKNOG .o mknod(1m)

mknod make a directory ...
mktemp
mm print/check documents
mm the MM macro package for ..
mmlint sroff/MM nroff/MM

.... mknod(2)
.... mktemp(3C)
... mm(1)

... mm(5)

... mmlint(1)

mmt typeset documents, ... ... mmt(1)
mnttab ... .... mnttab(4)
mod Fortran .. .... mod(3F)
mode chmod ......c.ccoceeiiiiiiiicee chmod(1)
mode mask umask .........c.coeveiiciinne umask(1)
mode of file .... chmod(2s)
MOAEM ..ot dial(1)
MOAEM ..ot ereaes diai(1)
modest-sized programs bs ... ... bs(1)
modification times of a file .............c........ touch(1)
modification times utime ...........c.c.coee.e. utime(2)

monitor uucp network uusub .... uusub(1m)
monitor .... monitor(3C)
MO0 oot cee e rens moo(6)
mosd the OSDD adapter macro ........... mosd(5)
mount a file system .... mount(2s)
mount and dismount file system ............ mount(1m)
mount table setmnt ... setmnt(1m)
.... mount(1m)
... mount(2)
mounted file system table . .... mnttab(4)
move a directory mvdir ... mvdir(1m)
move files cp ..o cp(1)

move read/write file pointer Iseek(2)

mount ...

move read/write file pointer ... Iseek(2s)

move requests Ipsched start/stop .......... Ipsched(1m)
mptx the macro package for mptx(5)

MSGOH ot ... msgctl(2) ,
msgget ... msgget(2) 1
MSGOP .ovevivrierereiiricreineise s seacsene msgop(2)

mv a macro package for making ........... mv(7)
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nm print
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get character login

return login
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system ff list file

deliver portions of path
conventional

generate

print user and group IDs and
function log Fortran

generate names from i-numbers
Fortran

character definitions for eqn and
a command on the PCL network
execute a command on the PCL
commands stat statistical
monitor uucp

change the format of a text file
log in to a new group

print

process

run a command at low priority
change priority of a process
line numbering filter

get entries from name list
name list of common object file
immune to hangups and quits
9700 printer x9700 prepare

C

tbl format tables for
checker mmilint sroff/MM
constructs deroff remove
the

file linenum line

file function manipulate line
common object seek to line
factor a

provide drill in

random
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mv a troff macro package for
mvdir

mv(5)
.. mvdir(1m)

name devnm ..., .... devnm(1m)
name for a temporary file tmpnam ......... tmpnam(3S)
name for common object file ................ Idgetname(3X)
name for terminal ctermid .... ctermid(3S)
name from UID getpw ........cccooooevieivncnnne getpw(3C)
NamMe getenvV ........cocoovvveeeerniieeeiananas getenv(3C)
name getlogin .......... .... getlogin(3C)
name list nlist ................ccoceeeens .... nlist(3C)
name list of common object file .. ... nm(1)

name logname ..o .... logname(1)
name mKtemp ........cccoeuruene .... mktemp(3C)
name of a terminal ttyname .... ... ttyname(3C)
name of current UNIX system ..... ... uname(1)
name of current UNIX system ..... .. uname(2)

name of the terminal tty ..................c.o.. tty(1)

name of the user cuserid ...................... cuserid(3S)
name of user logname .... logname(3X)
NamMe PWA ....ccoooviiiiiiciincencen e pwd(1)
names and statistics for a file ............... ff(1m)
names basename ... basename(1)
names for terminals term ............. .... term(5)
names from i-numbers ncheck ... .... ncheck(1m)
names id .......cceeenviiiiienanne .. id(1)
natural logarithm intrinsic .............c.ccceu... log(3F)
NChECK ..o ncheck(1m)
nearest integer functions round ............. round(3F)
neqgn eqgnchar special .................. .... eqnchar(5)
net execute ... net(1)
network net ...........ccceeveveieenns ... net(1)
network useful with graphical ................. stat(1)
network UUSUD ........cccoevevevinnciniicne uusub(1m)
NEWTOIM ..ot newform(1)
newgrp newgrp(1)
NEWS IteMS NEWS ......ccoovvrveeniercreineeeiennns news(1)
nice change priority of @ ..........cceceeeneene nice(2s)
nice nice(1)

nice nice(2)

{11 ni(1)

nlist ...... ..... nlist(3C)
M PANT i nm(1)
nohup run a command .........cccceceeeiinnns nohup(1)
nroff documents for the Xerox ............... x9700(1)
nroff format or typeset text ..................... nroff(1)
nroff or troff ... tbl(1)
nroff/MM document compatibility ............ mmlint(1)
nroff/troff, tbl, and eqn ... deroff(1)
null file nUIl ... null(7)
number entries in a commaon object ...... linenum(4)
number entries of a common object ...... Idlread(3X)
number entries of a sectionof a ............ Idiseek(3X)
number factor ...........ccocvvvviiiiiiiinn factor(1)
number facts arithmetic .... arithmetic(6)

number generator rand ... rand(3F)
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object strip symbol and line
report

string to double-precision

convert floating-point

line

distributed pseudo-random

parts of floating-point

access graphical and

common

dump selected parts of an

open a common

line number entries of a common
close a common

read the file header of a common
entries of a section of a common
optional file header of a common
entries of a section of a common
section header of a common
section of a common

a symbol table entry of a common
symbol table entry of a common
to the symbol table of a common
line number entries in a common
print name list of common
information for a common

section header for a common
number information from a common
retrieve symbol name for common
syms common

file header for common
directories cpset install

link editor for common

print section sizes of common
find ordering relation for an

od

text for otroff

octal dump
mdial dial the P/75
reading Idopen

duplicate an

open

open

open for reading or writing
profiler

terminal independent
memory

message control
message

semaphore control
semaphore

shared memory control
shared memory

string
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number info from a common ................. strip(1)
number of free disk blocks df ............... df(1m)
number strtod convert ..o strtod(3C)
number to string ecvt ..., ecvi(3C)
numbering filter ni ni(1)
numbers drand48 uniformly ................... drand48(3C)
numbers frexp manipulate .................... frexp(3S)
numerical commands graphics .............. graphics(1)
object file access routines Idfcn ldfcn(4)
object file dump dump(1)

object file for reading Idopen .................. Idopen(3X)
object file function Idlread ....................... ldiread(3X)
object file Idclose ... Idclose(3X)
object file Idthread ............ccccoeeeininnnn Idthread(3X)
object file Idiseek line number .............. Idiseek(3X)
object file Idohseek seek to the ............ ldohseek(3X)
object file Idrseek relocation ................. ldrseek(3X)
object file Idshread .................coceee ldshread(3X)
object file Idsseek ... Idsseek(3X)
object file Idtbindex index of ................. Idtbindex(3X)
object file Idtbread an indexed .............. ldtbread(3X)
object file Idtbseek seek ....................... Idtbseek(3X)
object file linenum ... linenum(4)
object file nM ..o nm(1)
object file reloc relocation ...................... reloc(4)
object file scnhdr scnhdr(4)
object file strip and line ........................ strip(1)
object file symbol table entry Idgetname(3X) -
object file symbol table format syms(4)
object files filehdr ..........ccccooviiiieenns filehdr(4)
object files in binary ... cpset(1m)
object files Id ........cccceverreinrnirieecne Id(1)

object files Size .......cccocovvvirvinieiiicne size(1)
object library lorder ...........ccoccevvvninnenne. lorder(1)
octal dUMP oo 0d(8)

ocw prepare constant-width ................... ocw(1)

od octal dump ...ccoccerininiie e 0d(8)

00 ot e od(1)
onboard modem ... dial(1)

open a common object file for .............. |dopen(3X)
open a stream fopen ... fopen(3S)
open file descriptor dup ..........ccoovveeevnn dup(2)

open for reading or writing .................... open(2)
open for reading or writing .................. open(2s)
OPBN i open(2)
operating system profiler ......................... profiler(1m)
operation routines .............cccoeevenienne termlib(3c¢)
operations memory ... memory(3C)
operations msgctl msgcti(2)
operations msgop msgop(2)
operations semctl ... semctl(2)
operations semop semop(2)
operations shmcetl shmcti(2)
operations shmop ... shmop(2)
operations String ..........c.cccocveerieiienninins string(3C)
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copy file systems for

CRT screen handling and

vector getopt get

object file seek to the
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library lorder find

make a directory or a special or
prepare constant-width text for
connection dial establish an
common assembler and link editor
tc troff

troff description of

vprintf print formatted

print formatted

miscellaneous accounting
change

change

compress and expand files
screen handling and optimization
mv a macro

system activity report

standard buffered input/output
. interprocess communication
( A 4014 terminal 4014

pp
get process, process group, and

C

Fortran integer

deliver the last

Fortran imaginary
dump selected

frexp manipulate
change login password
password file

get

write

read a

change login

pwck

or subsequent lines of one file
deliver portions of

directory getcwd get
USERFILE UUCP

search a file for a

language awk

suspend process until signal
format acct

acctems command summary from
USERFILE UUCP pathname
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Operator join ........ccoeeevveviininecie e, join(1)

optimal access time dCopy ..................... dcopy(1m)
optimization package curses ... curses(3X)
option letter from argument getopt(3C)

optional file header of a common .......... ldohseek(3X)
options fentl ... fentl(5)
options for a terminal stty ...................... stty(1)
Options getopt ..........cceevvviiiiiciii getopt(1)
ordering relation for an object ............... lorder(1)
ordinary file mknod ...........cccociiiiiinnne. mknod(2)

Otroff OCW ....ooviiiiici e ocw(1)
out-going terminal line ..........ccococeeceveunnens dial(3C)
output a.out a.out(4)
output interpreter
output language ... troff(5)
output of a varargs argument list vprintf(3S)
output Printf ......ccooovieie e printf(3S)
overview of accounting and ................ acct(1m)
owner and group of a file chown chown(2)
owner or group Chown ... chown(1)
PACK ..ot pack(1)
package curses CRT ........ccccoeieiiinnn. curses(3X)

package for making view graphs ........... mv(7)
package sar ...... e sar(1m)
package Stdio .........occeeiriniinnni e, stdio(3S)
package stdipc standard ................... stdipc(3C)
paginator for the TEKTRONIX ................ 4014(1)
parallel port interface ...........ccccoeeieinn pp(7)

parent process IDs getpid ....................... getpid(2)
parse command options getopt .............. getopt(1)
part intrinsic function aint ........................ aint(3F)

part of a file tail tail(1)

part of complex argument aimag ........... aimag(3F)
parts of an object file dump .................... dump(1)
parts of floating-point numbers frexp(3S)
PASSWA ....oooeiiiiiiiiiecr e passwd(1)
PASSWA ... passwd(4)
password file entry getpwent ... getpwent(3C)
password file entry putpwent ................. putpwent(3C)
password file passwd ............cccoeviinns passwd(4)
password getpass ..........cceecociiineiiinns getpass(3C)
password passwd ...........cocceeveeiiinniiiinns passwd(1)
password/group file checkers ................. pwck(1m)
paste lines of several files ..................... paste(1)
path names basename .......................... basename(1)
path-name of current working ................ getcwd(3C)
pathname permissions file ................... USERFILE(4)
pattern grep .......coceviiiiiiicie grep(1)
pattern scanning and processing ........... awk(1)
PAUSE ..o pause(2)
per-process accounting file ..... acct(4)
per-process accounting records ............. acctcms(1m)
permissions file ... USERFILE(4)

permit or deny messages mesg ...
permuted indeX ptX .......c.coooueeeiiiiiiiinn,
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macro package for formatting a
system error messages
terminals pg file

drawing simple pictures
preprocessor for drawing simple
split a file into

initiate

create an interprocess channel
process, text, or data in memory
graphics interface subroutines
graphics interface

reposition a file

move read/write file

Iseek move read/write file

the current value of a file
initiate pipe to/from a process
pp parallel

data base of terminal types by
and library maintainer for
deliver

number on a tape srcheof
functions dim

make

printing Iphold

exponential, logarithm,

print files

function dprod double
monitor

Xerox 9700 printer x9700
Xerox 9700 printer dx9700
the C language

pictures pic troff

unget undo a

graphical files gps graphical
types

Ipstat

of a file sum
activity sact

man
concatenate and

cat concatenate and
varargs argument list vprintf

file nm
system uname

acctcom search and
topq prioritize

object files size
names id
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permuted index mptx the
perror
perusal filter for soft-copy
pic troff preprocessor for
pictures pic troff

....................... mptx(5)

pieces Split ........ccoovviiinieii

pipe to/from a process popen ................. popen(3S)
PIPE ottt pipe(2)
PIOCK 10CK ..ot plock(2)
PIOt .o plot(3X)
PIOt Lo plot(4)

pointer in a stream fseek .......c....c.cooo.e. fseek(3S)

pointer Iseek ..., Iseek(2)
POINTEE ..ot Iseek(2s)
pointer tell report ............coeveeiiiiniis tell(2s)
POPEN .ottt e popen(3S)
portinterface ..........ccccvviviiniiiniiniiee pp(7)

port tytype .......cocevveiiiinine ttytype(5)
portable archives ar archive ar(1)
portions of path names basename ........ basename(1)
position to a specific file ..............c.c.co.... srcheof(2s)
positive difference intrinsic ..................... dim(3F)
posters banner ... banner(1)
postpone printing, resume ..o Iphold(1)
power, square root function exp ............. exp(3M)

pp parallel port interface .........c.ccccooveine pp(7)

PI s pr(1)
precision product intrinsic ...................... dprod(3F)
prepare execution profile monitor(3C)

prepare nroff documents for the ............. x9700(1)
prepare troff documents for the dx9700(1)
PreproCessOr CPP ....eovvvevveiieriiiianceniens cpp(1)
preprocessor for drawing simple ............ pic(1)
previous get of an SCCS file unget(1)
primitive string, format of ....................... gps(4)
primitive system data types ................. types(5)
print LP status information
print an SCCS file prs
print and set the date date
print calendar cal
print checksum and block count ...
print current SCCS file editing ....
print entries in this manual
print files cat
print files pr
print files ......... e
print formatted output of @ ........cocoeiis vprintf(3S)
print formatted output printf ............. printf(3S)
print name list of common object ........... nm(1)
print name of current UNIX uname(1)

..... cat(8)

print news items News ... news(1)
print process accounting file(s) ............... acctcom(1)
print queue topq(1m)
print section sizes of common ................ size(1)
print user and group IDs and ................. id(1)
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with the MM macros mm
requests to an LP line
documents for the Xerox 9700
documents for the Xerox 9700
enable/disable LP
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nice change

faster file system checking
getpid get
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errpt
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timex time a command; report
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script for the init

terminate a

change priority of a

kill send a signal to a
initiate pipe to/from a
report

get process and child

wait for child

s

suspend

await completion of

exit terminate

nice change priority of a
parent process |Ds getpid get
plock lock

list of file systems

signal to a process or a group of
kill all active
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terminate all

interactive message

macro
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display profile data

profile within a function
execution time profile
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prepare execution
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prin/check documents formatted ........... mm(1)
printer Ip send/cancel .....................c....... Ip(1)
printer prepare nroff x9700(1)
printer prepare troff dx9700(1)
printers enable ... enable(1)
PHNtE o printf(3S)
PrNtNG oo Iphold(1)
prioritize print qUEUE ............cceceneiiinee topg(1m)
priority NiCe ........ccoovviiiiiiiiiiieie nice(1)
priority of a process nice ................cc...... nice(2)
priority of @ process .........cccecviiiiciinnne nice(2s)
procedure checkall ............ccccoooeverinnnen checkall(1m)
Process ID ...occcoovviviecinene e getpid(2s)
process IDs getpid get process, ............ getpid(2)
process a report of logged errors .......... errpt(1m)
process a report of logged errpt(1m)
process accounting acct ...........c.eoeeene. acct(2)
process accounting file(s) acctcom(1)
process alarm clock alarm alarm(2)

process and child process times ............ times(2)

process control initialization .................... init(1m)
process data and system activity . timex(1)
Process exit ... exit(2)
Process fork .........ccovivnvreiiiiieiinnn fork(2)

process group 1D setpgrp ... setpgrp(2)

process group, and parent process ....... getpid(2)
process inittab inittab(4)
process kil .......... kill(1)
Process NiCe ........ccccvvvmiinnieiiininniieienns nice(2)
process or a group of processes ........... kill(2)
PrOCESS POPEN .....oecvivevirarreriirenieenirenes popen(3S)
process status ps ... ps(1)
Process times ........c..cccocvvvrrevveinieineenens times(2)

process to stop or terminate wait ........... wait(2)

process trace ptrace .................. .. ptrace(2)
process until signal pause pause(2)
process wait ..o TP wait(1)
process ... .. exit(2s)
PrOCESS ...ooioiiiiiiiiiiiee e nice(2s)
process, process group, and ................. getpid(2)
process, text, or data in memory ........... plock(2)

processed by fsck checklist .................. checklist(4)

processes kill send a ..., kill(2)
processes killall ...............ccccooviiiiiennns killall(1m)
processes using a file or file .................. fuser(im)
processing language awk ... awk(1)
processing shutdown ..............cccoceeeiinae shutdown(1m)
processing system mailx ... mailx(1)

Processor M4 .........ccoevvvviniiiineniciinens m4(1)

product intrinsic function dprod .............. dprod(3F)

Prof o prof(1)

PrOf o e prof(5)

Profil oo profil(2)

profile data prof ... prof(1)

profile Monitor ... monitor(3C)
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execution time
environment at login time

up an environment at login time
disk access

operating system profiler
terminate Fortran

verify

C

aC

generate C

C

Ist locations in

for getargv display a
side-by-side difference
conversion

the standard/restricted command
for modest-sized

lex generate

update, and regenerate groups of
arithmetic

print an SCCS file
report process status
generate uniformly distributed

process trace
permuted index
copy uuto

" stream ungetc

stream putc

or add value to environment
write password file entry

put a string on a stream
password/group file checkers
*  working directory name
quicker sort

get message
topq prioritize print
memory id remove a message

a command immune to hangups and
test your knowledge

simple random-number generator
random number generator

simple

rational Fortran dialect

spiit 77,

entry of a common object file
header of a common object file
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profile profil ..........ccccovvnviecenniiviinn, profil(2)
profile setting up an ............... profile(5) Vi
profile within a function prof ... prof(5)
profile setting ...........ccoovevnnn. profile(4)
profiler sadp ....... ... sadp(1m)
profiler ................ ... profiler(1m)
program abort .........ccciviicinni abort(3F)
program assertion assert ..................... assert(3X)
program beautifier cb ... cb(1)
program checker lint ... lint(1)
program cross-reference cxref .............. cxref(1)
program debugger ctrace ....................... ctrace(1)
program end ...........cccecreoiininieneniea end(3C)
program name and get arguments ........ getargv(2s)
program sdiff ............cocoveiininenn v Siff(1)
program Units ........cccceeeveiieriinnnnn. ... units(1)
programming language sh shell, .. .. sh(1)
programs bs compiler/interpreter ........... bs(1)
programs for simple lexical tasks ........... lex(1)
programs make maintain, ........... .. make(1)
provide drill in number facts .. .. arithmetic(6)
provide truth values true ...............c......... true(1)

PIS oottt prs(1)

PS i ps(1)
pseudo-random numbers drand48 ........ drand48(3C)
pt IMSP cartridge controller .. pt(7)

PIrace .......cccocvivininiiiins .. ptrace(2)
P it .. ptx(1) J
public UNIX-to-UNIX system file ............. uuto(1)

push character back into input ............... ungetc(3S)
put a string on a stream puts ... .. puts(3S)

put character or word on a ..... .. putc(3S)
putenv change ........c.ccocevvieiicinnns putenv(3C)
PULPWENT ...t putpwent(3C)
puts .......... .. puts(3S)
pwek . .. pwek(1m)
pwd ....... .. pwd(1)
GSOM v .. gsort(3C)
query terminfo database tput . .. tput(1)
queue MSGget ......cccevevievineiniiiiiene msgget(2)
QUEUE .ot topg(1m)
queue, semaphore set or shared . .. iperm(1)
quicker sort gsort ... .. qsort(3C)
quits nohup run .... .. nohup(1)
GUIZ ol ... quiz(6)
ramdisk memory as disk .. ramdisk(1m)
FANG ceovieeeiece e s rand(3C)
FANG oo ey rand(3F)

random-number generator rand ...
ratfor

... rand(3C)
... ratfor(1)

ratfor, or efl files fsplit ... fsplit(1)

rational Fortran dialect ratfor ................. ratfor(1)

read a password getpass ... getpass(3C) f
read an indexed symbol table ................ Idtbread(3X) ’
read an indexed/named section ............ ldshread(3X)
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read from file
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Iseek move

open a common object file for
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open open for

get real and effective user, and
get real and effective user,

get real and errective user,
real effective group get

specify what to do upon

specify Fortran action on

from per-process accounting
extract error

tape frec

regular expression compile

and execute regular expression
make maintain, update, and
compile and match routines
( N match routines regexp

e regcmp
compile and execute
files comm select or

lorder find ordering

join

for a common object file

of a common object seek to
common object file reloc
functions floor, ceiling,

mod Fortran

uuxqt execute

L.cmds

spawn getty to a

file rmdel

semaphore set or shared memory

constructs deroff

consistency check and interactive
consistency check and interactive
report

communication facilities

blocks df

process a

system activity

activity timex time a command;
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read from file read ... read(2)
read from file ..o read(2s)
read mail mail ..o mail(1)

read one line line line(1)

read the archive headerofa .............. |dahread(3X)
read the file header of a common ......... |dfhread(3X)
(=7 Vo [T ORI read(2)
read/write file pointer Iseek ... Iseek(2)
read/write file pointer ............. Iseek(2s)
reading 1dopen ..........cccooceiienncecinennee ldopen(3X)
reading or writing open ... open(2)
reading or writing ................ .. open(2s)
real and effective group ID .................... getuid(2s)
real and effective group ID's .................. getuid(2)
real and effective group, getuid(2)

real and effective user, .......................... getuid(2)
receipt of a signal ...........cccceniniiiinnn signal(2)
receipt of a system signal ....................... signal(3F)
records acctcms command summary ... acctcms(1m)

records from dump errdead .................... errdead(1m)
recover files from a backup ................. frec(1m)
[=7e (o] 411+ RO PP PO VRUTRTOPRRPO regemp(1)
regcmp Compile ... TR regcmp(3X)
regenerate groups of programs ............. make(1)
regexp regular expression ................. regexp(5)
regular expression compile and ............. regexp(5)
regular expression compile regcmp ....... regemp(1)
regular expression compile ................... regemp(1)
regular expression regcmp regcmp(3X)
reject lines common to two sorted ......... comm(1)
relation for an object library .................. lorder(1)
relational database operator .... join(1)
reloc relocation information ..... reloc(4)
relocation entries of a section . ldrseek(3X)

relocation information for a ..................... reloc(4)
remainder, absolute value ...................... floor(3M)
remaindering intrinsic functions .. mod(3F)
reminder service calendar .................. calendar(1)

remote command requests .................. uuxqgt(1m)
remote execution commands .. L.cmds(4)
remote terminal ct ct(1)
remove a deita from an SCCS ... rmdel(1)
remove a message queue, ........ ipcrm(1)
remove directory entry unlink ..... unlink(2)
remove files or directories rm ..... rm(1)
remove nroff/troff, tbl, and eqn deroff(1)
repair fsck file system fsck(1m)
repair fsck file system fsck(8)
repeated lines in a file uniq .................... uniq(1)
report CPU time used clock ................... clock(3C)
report inter-process ipcs(1)
report number of free disk ...................... df(1m)
report of logged errors errpt ................... errpt(1m)
report package sar ..o .. sar(1m)
report process data and system timex(1)
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uniq

system activity

stream fseek

requests start/stop the LP
send/cancel

uuxqt execute remote command
restore

incremental file system

Iphold postpone printing,
object file symbol table entry
argument getarc

variable getenv

mclock

abs

len

substring index

logname

name getenv

data

filter

create a new file or

drive

remove files or directories
remove a delta from an SCCS file
change

chroot change

logarithm, power, square
Fortran square

Fortran nearest integer functions
graphical device

common object file access
expression compile and match
graphical table of contents
float and double

as a disk

nice

and quits nohup

run daily accounting

SCCS file editing activity

disk access profiler

system activity graph

system activity report

system activity report package
convert formatted input

big file

awk pattern

programs

two versions of an SCCS file
format of SCCS file

start/stop the LP request
header for a common object file
package curses CRT

editor based on ex vi

inittab
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report process status ps
report repeated lines in a file
report sail
reposition a file pointer in a
request scheduler and move
requests to an LP line printer Ip .
requests
restor incremental file system
restore
resume printing
retrieve symbol name for common
return Fortran command-line
return Fortran environment
return Fortran time accounting ...
return integer absolute value
return length of Fortran string
return location of Fortran
return login name of user
return value for environment
returned by stat system call stat
reverse line-feeds col .........cccecvinnnn
rewrite an existing one creat
rm Cipher Microstreamer tape .
PN e
rmdel
root directory chroot
root directory for a command
root function exp exponential, .
root intrinsic function sqrt
round
routines and filters gdev
routines Idfcn
routines regexp regular
routines toc
routines
rram allows memory to be used
run a command at low priority
run comm immune to hngup ..
runacct
sact print current .
sadp ...

scanning and processing language
scc C compiler for stand-alone
sccsdiff compare
sccsfile
scheduler and move requests ..

scnhdr section
screen handling and optimization .
screen-oriented (visual) display ...
script for the init process
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ps(1)
uniq(1)

.. sail(1)

fseek(3S)
Ipsched(1m)

. Ip(1)

uuxqt(1my)
restor(8)

.. restor(1m)

.. Iphold(1)

.. [dgetname(3X)
.. getarc(3F)

.. abs(3C)

len(3F)

.. index(3F)

logname(3X)
getenv(3C)

.. stat(5)

col(1)
creat(2)

.. rm(7)

.. rm(1)

.. rmdel(1)

.. chroot(2)
.. chroot(1m)
.. exp(3M)

sqri(3F)
round(3F)

.. gdev(1)

Idfcn(4)
regexp(5)

.. toc(1)

float(2s)
rram(7)

.. nice(t)

... nohup(1)

.. runacct(im)
... sact(1)

... sadp(1m)

.. sag(1)

sail(1)
sar(1m)

.. scanf(3S)

bfs(1)
awk(1)
scc(1)
scesdiff(1)
sccsfile(4)

... Ipsched(1m)
... scnhdr(4)

... curses(3X)
. vi(1)

inittab(4)
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system initialization shell
side-by-side difference program
grep

binary

accounting file(s) acctcom
linear

manage hash

manage binary

object file scnhdr

file read an indexed/named
seek to line number entries of a
seek to relocation entries of a
seek to an indexed/named
files size print

stream editor

section of a common object
section of a common object file
of a common obiject file
common object file Idtbseek
get shared memory

change data

brk change data

to two sorted files comm

A
( e /
o

file cut cut out
dump dump
semctl

('“”/ ipcrm remove a message queue,
get set of

semaphore control operations
get set of semaphores
semaphore operations

group of processes kill

a group of processes kill

mail

line printer Ip

reminder

umask

umask

map of ASCII character

execution env

modification times utime

umask

get

remove a message queue, semaphore

stty
print and

stty

stime
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SCHPIS BIC oo bre(1m)

SAIf .. sdiff(1)
search a file for a pattern .................... grep(1)
search a sorted table bsearch ............... bsearch(3C)
search and print process ........................ acctcom(1)
search and update Isearch ... ..... Isearch(3C)
search tables hsearch ............c.......c.... hsearch(3C)
search trees tsearch .....................coooee. tsearch(3C)
section header for a common ................ scnhdr(4)
section header of a common object ...... Idshread(3X)
section of a common object file ............. Idiseek(3X)
section of a common object file Idrseek(3X)
section of a common object file Idsseek(3X)
section sizes of common object size(1)

SEA oo sed(1)

seek to line number entries ofa ........... Idiseek(3X)
seek to relocation entries of a .............. Idrseek(3X)
seek to the optional file header .............. [dohseek(3X)
seek to the symbol table of a ..... ..... [dtbseek(3X)
segment shmget ............ocvvveiiicinccinns shmget(2)
segment space allocation brk ............... brk(2)
segment space allocation ....................... brk(2s)
select or reject lines common ................ comm(1)
select terminal filter greek ..................... greek(1)
selected fields of each lineofa ............. cut(1)
selected parts of an object file ... dump(1)
semaphore control operations ................ semctl(2)
semaphore operations semop ................ semop(2)

semaphore set or shared memory id .... ipcrm(1)

semaphores semget ...........cccocevvnenn. semget(2)
SEMCH ..o semctl(2)
semget ... .. semget(2)
SEMOP .ovviiiiriinecciirice e e semop(2)
send a signal to a process or a .... kill(2)
send a signal to a process or ....... kill(2s)
send mail to users or read mail . mail(1)
send/cancel requests to an LP .. Ip(1)
service calendar ............coceooevenn calendar(1)
set a process alarm clock alarm alarm(2)
set and get file creation mask ....... umask(2)
set and get file creation mask .... umask(2s)
SEt ASCHl vovovvvee ascii(5)
set environment for command ............... env(1)

set file access and ..., utime(2)
set file-creation mode mask ... umask(1)

set of semaphores semget ................... semget(2)
set or shared memory id ipcrm ............. ipcrm(1)
set process group ID setpgrp setpgrp(2)
set tabs on a terminal tabs ..................... tabs(1)

set terminal characteristics ..................... stty(2s)
set the date date ............cccceovverciniennn date(1)
set the options for a terminal .................. stty(1)
set time StiMe ... stime(2)
SELHME oo stime(2s)
set user and group IDs setuid ................ setuid(2)
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get and

assign buffering to a stream
establish mount tabie

set process group ID

login time profile

login time profile

speed and terminal

set user and group IDs

of one merge same lines of
command programming language
shmcti

a message queue, semaphore set or

get

issue a

issue a

system initialization

command programming language sh
shared memory control operations
get shared memory segment

shared memory operations
terminate all processing

sdiff

intrinsic function

suspend process until
processes kill send a
processes kill send a

on receipt of a system signal
to do upon receipt of a signal
software

generate programs for

troff preprocessor for drawing
rand

Fortran

Fortran hyperbolic

hyperbolic functions

sine intrinsic function

print section

interval

suspend execution for an interval
suspend execution for interval
for typesetting viewgraphs and
documents, viewgraphs, and
current user ttyslot find the
interpolate

SNOBOL interpreter

file perusal filter for

quicker

topological

or reject lines common to two
binary search a

change data segment
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set user limits ulimit
setbuf

setmnt
setpgrp
setting up an environment at
setting up an environment at
settings used by getty gettydefs
setuid
several files or subsequent lines
sh the standard/restricted
shared memory control operations
shared memory id ipcrm remove
shared memory operations shmop

shared memory segment shmget ..

shell command from Fortran sys
shell command system
shell scripts brc
shell, the standard/restricted
shmctl
shmget ...
shmop
shutdown
side-by-side difference program .
sign on login
sign Fortran transfer-of-sign
signal pause
signal to a process or a group of ...
signal to a process or a group of ...
signal specify Fortran action
signal specify what
signals ssignal
simple lexical tasks lex .
simple pictures pic
simple random-number generator ..
sine intrinsic function sin
sine intrinsic function sinh ...
sinh
sinh Fortran hyperbolic
sizes of common object files size ..
sleep suspend execution for
sleep
sleep
slides a troff macro package
slides mmt typeset
slot in the utmp file of the .
smooth curve spline
sno
soft-copy terminals pg ...
software signals ssignal
sort and/or merge files sort
sort qsort
sort tsort
sorted files comm select .
sorted table bsearch
space allocation brk
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ulimit(2)
setbuf(3S)
setmnt(1m)
setpgrp(2)
profile(4)
profile(5)
gettydefs(4)
setuid(2)
paste(1)
sh(1)
shmctl(2)
ipcrm(1)
shmop(2)
shmget(2)
system(3F)
system(3S)
bre(1m)
sh(1)
shmcti(2)
shmget(2)
shmop(2)
shutdown(1m)
sdiff(1)
login(1)
sign(3F)
pause(2)
kill(2)
kill(2s)
signal(3F)
signal(2)
ssignal(3C)
lex(1)
pic(1)
rand(3C)
sin(3F)
sinh(3F)
sinh(3M)
sinh(3F)
size(1)
sleep(2s)
sleep(1)
sleep(3C)
mv(5)
mmt(1)
ttyslot(3C)
spline(1)
sno(1)
pg(1)
ssignal(3C)
sort(1)
qsort(3C)
tsort(1)
comm(1)
bsearch(3C)
brk(2)
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brk change data segment
terminal ct

for eqn and negn eqnchar
build

create a new

mknod make a

300s terminals 300 handle
2621-series terminals handle
terminal 450 handle

make a directory or a
format

isatty returns a 1 if

of a system signal signal
of a signal signal

by getty gettydefs

find

interpolate smooth curve

context

fsplit

uucp

configure the LP

in a machine-independent fashion.
square root intrinsic function
exponential, logarithm, power,
sqrt Fortran

file number on a tape

compatibility checker mmlint
software signals

scc C compiler for

package stdio

communication package stdipc
programming shell, the
scheduler and move requests

data returned by

get file status

data returned by stat system call
useful with graphical commands
graphical commands stat

list file names and

get file system

ustat get file system

print LP

stream

uustat uucp

communication facilities

System control and

report process

get file

stat get file

buffered input/output package
communication package

(‘\
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space allocation ...........cccoceevveiniiinenns brk(2s)
spawn getty to a remote ..... .. ct(1)
special character definitions ... egnchar(5)
special file mknod ... ... mknod(1m)
special file ........... ... creat(2s)
special file ... mknod(2s)
special functions of DASI 300 and ......... 300(1)
special functions of HP 2640 and .......... hp(1)
special functions of the DASI 450 .......... 450(1)
special or ordinary file mknod ................ mknod(2)
specification in text files fspec ... ... fspec(4)
specified file descriptoris @ .................... isatty(2s)
specify Fortran action on receipt ............ signal(3F)
specify what to do upon receipt ...... ... signal(2)
speed and terminal settings used .......... gettydefs(4)
spelling errors spell .............cccceee ... spell(1)
spline ..o ... spline(1)
split a file into pieces split ... ... split(1)

split €split ......cooveviiiiiiiis ... csplit(1)
split f77, ratfor, or efi files ....................... fsplit(1)
spool directory clean-up uuclean ........... uuclean(im)
spooling system Ipadmin ... lpadmin(1m)
sputl access long integer data ............... sputl(3X)
SQrt FOMran ......cccocevvvevcineeniicinieeenns sqrt(3F)
square root function exp ... exp(3M)
square root intrinsic function .................. sqrt(3F)
srcheof position to a specific .................. srcheof(2s)
sroff format text ... ... sroff(1)
sroff/MM nroff/MM document ... ... mmlint(1)
SSIgNal ..o ... ssignal(3C)
stand-alone programs ................ .. scc(1)

standard buffered input/output .. .. stdio(3S)

standard interprocess ................ ... stdipc(3C)
standard/restricted command ................. sh(1)
start/stop the LP request ...................... Ipsched(1m)

stat get file status ... stat(2s)
stat system call stat ..........c...ccccovirinnee stat(5)
stat stat(2)
stat ... stat(5)
stat statistical network ................cc......... stat(1)
statistical network useful with ................ stat(1)

statistics for a file system ff ...
statistics ustat ......................

statistics
status information Ipstat
status inquiries ferror

... fi(1m)

... ustat(2)
... ustat(2s)
... Ipstat(1)
... ferror(3S)
.. uustat(1)

status inquiry and job control ... .
status ipcs report inter-process .............. ipcs(1)
status program ... sys(1m)

status ps ... ps(1)
status stat ... stat(2)
STAIUS ..ovoviiii e stat(2s)

stdio standard ... stdio(3S)
stdipc standard interprocess .................. stdipc(3C)
stime set time ..., stime(2s)
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set time
wait for child process to
comparision intrinsic functions

close or flush a

open a

reposition a file pointer in a
get character or word from a
get a string from a

put character or word on a
put a string on a

assign buffering to a

push character back into input
ft IMSP

long integer and base-64 ASCII
functions strcmp

convert date and time to
convert floating-point number to
get a

return length of Fortran

puta

strtod convert

convert

string operations

gps graphical primitive
information from a common

from a common object file

string to double-precision number
convert string to integer
processes using a file or file
characteristics

set the options for a terminal
become super-user or another user
graphics interface

same lines of several files or
return location of Fortran

and block count of a file

du

accounting records command
update the

update

become

document analyze

interval sleep

sleep

sleep

pause

swap bytes

information from a strip

file symbol table retrieve
name for common object file
object compute the index of a
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1111 OO stime(2) N
stop or terminate wait ... wait(2) J
stremp string ........... ... strcmp(3F) ‘
stream editor sed ... ... sed(1)
stream fCIOSE .......ooeeviieniiiie, fclose(3S)
stream fopen .........ccccceiieiinieiiiene fopen(3S)
stream fseek .... .. fseek(3S)
Sream getC .....ooocivveivvirieieeee e gete(3S)
Stream gets ...........ocoooviieiiiiinee gets(3S)
stream putc ... .. putc(3S)
SIrEAM PULS ..o puts(3S)
stream setbuf ... setbuf(3S)
stream status inquiries ferror .. ... ferror(3S)
stream ungetc ........ccccceevvreeene ... ungetc(3S)
streaming cartridge controller .... .. f(7)
string a64! convert between ..... ... a641(3C)
string comparision intrinsic .. ... strcmp(3F)
String CiMe ......cccocooeierinnes .. ctime(3C)
SNG €CVE ..o ecvt(3C)
string from a stream gets ..................... gets(3S)
string len ..., .. len(3F)
string on a stream puts puts(3S)
string operations string ... string(3C)
string to double-precision number ......... strtod(3C)
string to integer strtol ... strtol(3C)
SIMNG oo string(3C)
string, format of graphical files .. gps(4)
strip symbol and line number ................. strip(1) ,/
strip line number information ............... strip(1)
strtod convert ... strtod(3C)
SO oo strtol(3C)
structure fuser identify ..........c.ccocevinnn fuser(1m)
stty set terminal .........coccooevvevcinniiiienn stty(2s)

stty(1)

su(1)
subroutines plot ... plot(3X)
subsequent lines of one file ................. paste(1)
substring index .................. index(3F)
sum print checksum .........cccoevvniviene, sum(1)
summarize disk usage du ...................... du(1)
summarize disk USage ............ccocooveeeene. du(8)
summary from per-process .................... acctcms(1m)
super block SyNC .....cocvvvvviieiiiii sync(1)
super-block SyNC ... sync(2)

super-user or another user su su(1)

surface characteristics of a ... style(1)
suspend execution for an .................... sleep(1)
suspend execution for interval sleep(2s)
suspend execution for interval .. .. sleep(3C)
suspend process until signal pause(2)
swab swab(3C)
symbol and line number .. strip(1)
symbol name for common object ldgetname(3X)
symbol table entry Ildgetname Idgetname(3X)
symbol table entry of a common Idtbindex(3X)

(
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object file read an indexed
common object file

file Idtbseek seek to the
object file symbol table format
update the super block
update super-block

C

sar

command, report process data and
daily/weekly UNIX system file
data returned by stat
exercise link and unlink
checkall faster file
UNIX-to-UNIX

interactive repair fsck file
interactive repair fsck file

file ioctl.syscon

UNIX system to UNIX

what to do when the

call another UNIX

primitive

file

fsdb file

names and statistics for a file
public UNIX-to-UNIX

filesave daily/weekly UNIX
examine

scripts brc

configure the LP spooling
interactive message processing
construct a file

mount and dismount file
mount a file

operating

incremental file

Fortran action on receipt of a
get file

ustat get file

mounted file

UNIX

unmount a file

print name of current UNIX
get name of current UNIX
format of

who is on the

mount a file

issue a shell command

a shell command from Fortran
dcopy copy file

checklist list of file

voicopy copy file

binary search a sorted

for common object file symbol

L
\
(,, /
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symbol table entry of a common
symbol table format syms ...........
symbol table of a common object
SYMS COMMON ..oovviviiieciirenineas
SYNC oo
SYNC oo .
system activity graph sag ... sag(1)
system activity report package ............... sar(1m)
system activity report sail ....................... sail(1)
system activity timex time a . ... timex(1)
system backup filesave ...................... filesave(1m)
system call stat ..o, stat(5)
system calls link .. link(1m)
system checking procedure checkall(1m)
system command execution uux ........... uux(1)

........... Idtbread(3X)
... syms(4)
... ldtbseek(3X)
... syms(4)
.... sync(1)

.. sync(2)

system consistency check and ............ fsck(1m)
system consistency check and ............. fsck(8)
system console configuration ................ ioctl.syscon(4)

SYStemM COPY UUCP .....ccoovirieiiiiiiiiiinis uucp(1)

system crashes crash .... .... crash(8)
SYSIEM CU oo cu(1)
system data types types ..., types(5)
system debugger fsdb .... fsdb(1m)
system debugger ... fsdb(8)
system error messages perror .............. perror(3C)
system ff list file ... fi(1m)
system file copy uuto ... uuto(1)
system file system backup ................ filesave(1m)
system images crash ............ .... crash(1m)
system initialization shell .. .... bre(1m)
system Ipadmin ... ... lpadmin(1m)
system mailx ........ .... mailx(1)
system mkfs ..... ... mkfs(im)
system mount ... ... mount(1m)
system mount ............. .... mount(2)
system profiler profiler .... profiler(1m)
system restore ............ .... restor(1m)
system signal signal specify .... signal(3F)
system statistics ustat ........... ... ustat(2)
system statistics ........cceivieniciiiiin ustat(2s)
system table mnttab ..o mnttab(4)
system to UNIX system copy uucp ........ uucp(1)
system umount .........ccoiieninn umount(2)
SYSIEM UNAME ..oovvireiieriiecieece e uname(1)
system uname ......... .... uname(2)
system volume fS ......ccoooveviiiiicrce fs(4)
system who .. ... who(1)
SYSIEM .o mount(2s)
SYSIEM .ot system(3S)
SYSteM iSSUE ....cooeviiiiiiiiiiccc e system(3F)
systems for optimal access time ............ dcopy(1m)
systems processed by fscK ................... checklist(4)
systems with label checking .................. volcopy(1m)
table bsearch .............cccocvvvveiiiiicicn bsearch(3C)
table entry Idgetname name .................. ldgetname(3X)
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compute the index of a symbol
file read an indexed symbol
common object file symbol
mounted file system
idtbseek seek to the symbol
graphical

establish mount

tbl format

manage hash search

set tabs on a terminal
deliver the last part of a file
Fortran

tangent intrinsic function
foackup make a fast
fbackup make a fast

rm Cipher Microstreamer

dump incremental dump
recover files from a backup
tape file archiver

programs for simple lexical
troff

deroff remove nroff/troff,

of a file pointer

create a

create a name for a

format of compiled term file.
conventional names for terminals
data base

paginator for the TEKTRONIX 4014
special functions of the DASI 450
EOT on the other

termcap

terminfo

gtty get

stty set

spawn getty to a remote
generate file name for

select

routines termlib

controlling

tty general

establish an out-going

gettydefs speed and

set the options for a

set tabs on a

get the name of the

find name of a

ttytype data base of

functions of DASI 300 and 300s
of HP 2640 and 2621-series

file perusal filter for soft-copy
conventional names for
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table entry of a common object
table entry of a common object
table format syms
table mnttab
table of a common object file
table of contents routines toc
table setmnt
tables for nroff or troff
tables hsearch
tabs
tail
tangent intrinsic function tan
tanh Fortran hyperbolic
tape backup of a file system ...
tape backup of a file system
tape drive
tape file archiver tar ...
tape format
tape frec
tar
tasks lex generate
tbl format tables for nroff or ..
tbl, and eqn constructs

tc troff output interpreter
tell report the current value ..
temporary file tmpfile
temporary file tmpnam ...
term
term
termcap terminal capability
terminal 4014
terminal 450 handle
terminal and exits. write
terminal capability data base
terminal capability data base
terminal characterisitcs
terminal characteristics
terminal ct
terminal ctermid
terminal filter greek
terminal independent operation ..
terminal interface tty
terminal interface
terminal line connection dial ....
terminal settings used by getty
terminal stty

terminal tabs
terminal tty
terminal ttyname
terminal types by port
terminals 300 handle special
terminals hp special functions ....
terminals pg
terminals term
terminate Fortran program abort
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Idtbindex(3X)
Idtbread(3X)
syms(4)
mnttab(4)
Idtbseek(3X)
toc(1)
setmnt(1m)
tbi(1)
hsearch(3C)
tabs(1)

tan(3F)
tanh(3F)
foackup(1m)
fbackup(8)
rm(7)

... tar(1)

dump(4)
frec(1m)

... far(1)

... lex(1)

... tbi(1)

.... deroff(1)

... te(1)

... tell(2s)

... tmpfile(3S)
... tmpnam(3S)

term(4)
term(5)

... termcap(4)

4014(1)
450(1)

... write(1)

termcap(4)
terminfo(4)

- gity(2s)

stty(2s)
ct(1)

.... ctermid(3S)

.... greek(1)

.... termlib(3c)

. ty(7)

o ty(7)

.... dial(3C)

.... gettydefs(4)

... stty(1)
tabs(1)

tty(1)
ttyname(3C)
ttytype(5)
300(1)
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shutdown

O

exit
daemon errstop
wait for child process to stop or

query

terminal capability data base
operation routines
command

condition evaluation command

casual users edit

change the format of a
format specification in

eqn format mathematical
ocw prepare constant-width
troff

nroff format or typeset

sroff format

lock process,

wump
terminfo compiler

data and system activity timex
update access and modification
set file access and modification
get process and child process
process data and system activity
create a temporary file

a name for a temporary file
initiate pipe

table of contents routines

merge or add

and modification times of a file
graphics filters

query terminfo database
translate characters

process

function sign Fortran

system uucico file
walk a file
manage binary search
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terminate a process Kill ........................ kill(1)
terminate all processing .............c.coe.e. shutdown(1m)
terminate process exit .............cccoceevene. exit(2)
terminate Process .........ccocoeevrvievrcrivenennn exit(2s)
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NAME

intro — introduction to system calls and error numbers

L syNOPSIS

C

#include <errno.h>

DESCRIPTION

Page 1

This section describes all of the system calls. The sub-section,
Section 2S, describes the system calls and functions provided in the
standalone archive /lib/lib2.a.

Most of the calls in this section have one or more error returns. An
error condition is indicated by an otherwise impossible returned
value. This is usually —1; the individual descriptions specify the
details. An error number is also made available in the external vari-
able errno. Errno is not cleared on successful calls, so it should be
tested only after an error has been indicated.

Each system call description attempts to list all possible error
numbers. The following is a complete list of the error humbers and
their names as defined in <errno.h>.

1 EPERM Not owner
Usually this error indicates an attempt to modify a file in
some way that is reserved for its owner or super-user, or
when an ordinary user attempts to do things allowed only by
the super-user.

2 ENOENT No such file or directory
This error occurs when a file name or directory (in a path
name) is specified and should exist but does not.

3 ESRCH No such process
No process can be found corresponding to that specified by
pid in Kill or ptrace.

4 EINTR Interrupted system call
An asynchronous signal (such as interrupt or quit), which
the user has elected to catch, occurred during a system call.
If execution is resumed after processing the signal, it will
appear as if the interrupted system call returned this error
condition.

5 EIO 1/O error
Some physical I/0 error has occurred. In some cases this
error may occur on a call following the one to which it actu-
ally applies.

6 ENXIO No such device or address
/0O on a special file refers to a subdevice which does not -
exist, or beyond the limits of the device. It may also occur
when a tape drive is not on-line or no disk pack is loaded on
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a drive.
7 E2BIG Arg list too long

S

An argument list longer than 5,120 bytes is presented to a S

member of the exec family.

8 ENOEXEC Exec format error
A request is made to execute a file which does not start with
a valid magic number although it may have the appropriate
permissions, (see a.out(4)).

9 EBADF Bad file number
Either a file descriptor refers to no open file, or a read (or
write) request is made to a file which is open only for writing
(or reading).

10 ECHILD No child processes

A wait was executed by a process that had no existing or
unwaited-for child processes.

11 EAGAIN No more processes
A fork failed because the system’s process table is full or
the user is not allowed to create any more processes.

12 ENOMEM Not enough space
During an exec, brk, or sbrk, a program asks for more ,

space than the system is able to supply. This is not a tem- . |

porary condition; the maximum space size is a system
parameter. The error may also occur if the arrangement of
text, data, and stack segments requires too many segmen-
tation registers, or if there is not enough swap space during
a fork.

13 EACCES Permission denied
An attempt was made to access a file in a way forbidden by
the protection system.

14 EFAULT Bad address
The system encountered a hardware fault in attempting to
use an argument of a system call.

15 ENOTBLK Block device required
A non-block file was mentioned where a block device was
required, e.g., in mount.

16 EBUSY Device or resource busy
An attempt was made to mount a device that was already
mounted or an attempt was made to dismount a device on
which there is an active file (open file, current directory, -
mounted-on file, active text segment). It will also occur if an
attempt is made to enable accounting when it is already
enabled. The device or resource is currently unavailable.
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. 17 EEXIST File exists
( N An existing file was mentioned in an inappropriate context,
Wl e.g., link.

18 EXDEV Cross-device link
A link to a file on another device was attempted.

19 ENODEV No such device
An attempt was made to apply an inappropriate system call
to a device; e.q., read a write-only device.

20 ENOTDIR Not a directory
A non-directory was specified where a directory is required,
for example in a path prefix or as an argument to chdir(2).

21 EISDIR Is a direciory
An attempt was made to write on a directory.

22 EINVAL Invalid argument
Some invalid argument (e.g., dismounting a non-mounted
device; mentioning an undefined signal in signal, or Kkill,
reading or writing a file for which /seek has generated a
negative pointer). Also set by the math functions described
in the (3M) entries of this manual.

™~ 23 ENFILE File table overflow
The system file table is full, and temporarily no more opens
can be accepted.

24 EMFILE Too many open files
No process can have more than 20 file descriptors open at
a time.

. 25 ENOTTY Not a character device
An attempt was made to ioctl(2) a file that is not a special
character device.

26 ETXTBSY Text file busy
An attempt was made to execute a pure-procedure program
that is currently open for writing. Also an attempt to open
for writing a pure-procedure program that is being executed.

27 EFBIG File too large
The size of a file exceeded the maximum file size
(1,082,201,088 bytes) or ULIMIT; see ulimit (2).

28 ENOSPC No space left on device
During a write to an ordinary file, there is no free space left
on the device.

( 29 ESPIPE lllegal seek
) An Iseek was issued to a pipe.
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30 EROFS Read-only file system i
An attempt to modify a file or directory was made on a dev-
ice mounted read-only. h

31 EMLINK Too many links
An attempt to make more than the maximum number of
links (1000) to a file.

32 EPIPE Broken pipe
A write on a pipe for which there is no process to read the
data. This condition normally generates a signal; the error
is returned if the signal is ignored.

33 EDOM Math argument
The argument of a function in the math package (3M) is out
of the domain of the function.

34 ERANGE Result too large
The value of a function in the math package (3M) is not
representable within machine precision.

34 EDEADLOCK Process could become deadlocked
The process has a file locked by lockf or locking and tryed
to access a file locked by another process.

35 HDLCK No message of desired type

35 ENOMSG No message of desired type
An attempt was made to receive a message of a type that
does not exist on the specified message queue; see msgop
(2).

36 EIDRM Identifier Removed
This error is returned to processes that resume execution
due to the removal of an identifier from the file system'’s
name space (see msgctl (2), semctl (2), and shmctl (2)).

37 ECHRNG Channel number out of range
38 EL2NSYNC Level 2 not synchronized
39 EL3HLT Level 3 halted

40 EL3RDT Level 3 reset

41 ELNRNG Link number out of range

42 EUNATCH Protocol driver out of range
43 ENOCSI No CSI structure available

44 EL2HLT Level 2 halted
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DEFINITIONS

Process ID
Each active process in the system is uniquely identified by a positive
integer called a process ID. The range of this ID is from 1 to 30,000.

Parent Process ID
A new process is created by a currently active process; see fork (2).
The parent process ID of a process is the process ID of its creator.

Process Group ID
Each active process is a member of a process group that is identi-
fied by a positive integer called the process group ID. This ID is the
process ID of the group leader. This grouping permits the signaling
of related processes; see Kill (2).

Tty Group ID
Each active process can be a member of a terminal group that is
identified by a positive integer called the tty group ID. This grouping
is used to terminate a group of related processes upon termination
of one of the processes in the group; see exit (2) and signal (2).

Real User ID and Real Group ID
Each user allowed on the system is identified by a positive integer
called a real user ID.

Each user is also a member of a group. The group is identified by a
positive integer called the real group ID.

An active process has a real user ID and real group ID that are set
to the real user ID and real group ID, respectively, of the user
responsible for the creation of the process.

Effective User ID and Effective Group ID
An active process has an effective user ID and an effective group ID
that are used to determine file access permissions (see below). The
effective user ID and effective group ID are equal to the process’s
real user ID and real group ID respectively, unless the process or
one of its ancestors evolved from a file that had the set-user-ID bit
or set-group ID bit set; see exec (2).

Super-user
A process is recognized as a super-user process and is granted
special privileges if its effective user ID is 0.

Special Processes
The processes with a process ID of 0 and a process ID of 1 are spe-
cial processes and are referred to as proc0 and procl.

ProcO is the scheduler. Proc? is the initialization process ( init ).
Proc1 is the ancestor of every other process in the system and is
used to control the process structure.
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File Descriptor
A file descriptor is a small integer used to do /O on a file. The value,
of a file descriptor is from 0 to 19. A process may have no more .
than 20 file descriptors (0-19) open simultaneously. A file descriptor
is returned by system calls such as open(2), or pipe(2). The file
descriptor is used as an argument by calls such as read(2), write(2),
ioctl(2), and close(2).

File Name
Names consisting of 1 to 14 characters may be used to name an
ordinary file, special file or directory.

These characters may be selected from the set of all character
values excluding \0 (null) and the ASCIi code for / (slash).

Note that it is generally unwise to use *, ? , [, or ] as part of file
names because of the special meaning attached to these characters
by the shell. See sh (7). Although permitted, it is advisable to avoid
the use of unprintable characters in file names.

Path Name and Path Prefix
A path name is a null-terminated character string starting with an
optional slash (/), followed by zero or more directory names
separated by slashes, optionally followed by a file name.

More precisely, a path name is a null-terminated character string
constructed as follows:

<path-name>::= <file-name> | <path-prefix> <file-name>/
< path-prefix>:: = <rntprefix> | /< rtprefix> ~
<rtprefix>::= <dirname>/| <rtprefix><dirname>/

where <file-name> is a string of 1 to 14 characters other than the
ASCII slash and null, and <dirname> is a string of 1 ta 14 charac-
ters (other than the ASCII slash and null) that names a directory.

If a path name begins with a slash, the path search begins at the
root directory. Otherwise, the search begins from the current work-
ing directory.

A slash by itself names the root directory.

Unless specifically stated otherwise, the null path name is treated as
if it named a non-existent file.

Directory
Directory entries are called links. By convention, a directory con-
tains at least two links, . and .. , referred to as dot and dot-dot
respectively. Dot refers to the directory itself and dot-dot refers to
its parent directory. ‘
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Root Directory and Current Working Directory
(\1 Each process has associated with it a concept of a root directory
J/ and a current working directory for the purpose of resolving path
name searches. The root directory of a process need not be the
root directory of the root file system.

File Access Permissions
Read, write, and execute/search permissions on a file are granted to
a process if one or more of the following are true:

The effective user ID of the process is super-user.

The effective user ID of the process matches the user ID of
the owner of the file and the appropriate access bit of the
“owner" portion (0700) of the file mode is set.

The effective user ID of the process does not match the
user ID of the owner of the file, and the effective group ID of
the process matches the group of the file and the appropri-
ate access bit of the “group” portion (070) of the file mode
is set.

The effective user ID of the process does not match the
user ID of the owner of the file, and the effective group ID of
the process does not match the group ID of the file, and the
( appropriate access bit of the “other” portion (07) of the file
- mode is set.
Otherwise, the corresponding permissions are denied.
Message Queue Identifier
A message queue identifier (msqid) is a unique positive integer
created by a msgget (2) system call. Each msqid has a message

queue and a data structure associated with it. The data structure is
referred to as msqid_ds and contains the following members:

struct  ipc_perm msg_perm; /+ operation permission struct */

ushort msg_gnum; /* number of msgs on q */
ushort msg_gbytes; /* max number of bytes on q */
ushort msg_lspid; /+ pid of last msgsnd operation */
ushort msg_Irpid; /* pid of last msgrcv operation =/
time_t msg_stime; /* last msgsnd time =*/

time_t msg_rtime; /* last msgrev time */

time_t msg_ctime; /% last change time =/

/= Times measured in secs since */
/* 00:00:00 GMT, Jan. 1, 1970 =/
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Msg_perm is an ipc_perm structure that specifies the message
operation permission (see below). This structure includes the fol- -
lowing members: ‘

ushort cuid; /* creator user id */
ushort cgid; /% creator group id */
ushort uid; [+ user id */

ushort gid; /* group id */

ushort mode; [+ r/w permission */

Msg_qnum is the number of messages currently on the queue.
Msg_gbytes is the maximum number of bytes allowed on the
queue. Msg_lIspid is the process id of the last process that per-
formed a msgsnd operation. Msg_lrpid is the process id of the last
process that performed a msgrcv operation. Msg_stime is the time
of the last msgsnd operation, msg_rtime is the time of the last
msgrcv operation, and msg_ctime is the time of the last msgct/ (2)
operation that changed a member of the above structure.

Message Operation Permissions
In the msgop (2) and msgctl! (2) system call descriptions, the per-
mission required for an operation is given as "{token}", where
"token" is the type of permission needed interpreted as follows:

00400 Read by user
00200 Write by user
00060 Read, Write by group
00006 Read, Write by others

Read and Write permissions on a msqid are granted to a process if
one or more of the following are true:

The effective user ID of the process is super-user.

The effective user ID of the process matches
msg_perm.[c]uid in the data structure associated with
msqid and the appropriate bit of the “user” portion (0600) of
msg_perm.mode is set.

The effective user ID of the process does not match
msg_perm.[c]uid and the effective group ID of the process
matches msg_perm.[c]lgid and the appropriate bit of the
“group” portion (060) of msg_perm.mode is set.

The effective user ID of the process does not match
msg_perm.[c]uid and the effective group ID of the process
does not match msg_perm_[c]lgid and the appropriate bit of

the “other” portion (06) of msg_perm.mode is set. ’

Otherwise, the corresponding permissions are denied.
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Semaphore Identifier
( A semaphore identifier (semid) is a unique positive integer created
/ by a semget (2) system call. Each semid has a set of semaphores
and a data structure associated with it. The data structure is
referred to as semid_ds and contains the following members:

struct ipc_perm sem_perm; /+ operation permission struct =/

ushort sem_nsems; /* number of sems in set */
time_t sem_otime; /* last operation time =/
time_t sem_ctime; /* last change time =/

/* Times measured in secs since */
/% 00:00:00 GMT, Jan. 1, 1970 =/

Sem_perm is an ipc_perm structure that specifies the semaphore
operation permission (see below). This structure includes the fol-
lowing members:

ushort  cuid; /* creator user id */
ushort cgid; /* creator group id */
ushort uid; /* user id */

ushort gid; [+ group id */

ushort mode; /* r/a permission */

The value of sem_nsems is equal to the nhumber of semaphores in

™ the set. Each semaphore in the set is referenced by a positive
( Y integer referred to as a sem_num . Sem_num values run sequen-
tially from 0 to the value of sem_nsems minus 1. Sem_otime is the

time of the last semop (2) operation, and sem_ctime is the time of

the last semctl (2) operation that changed a member of the above

structure.
A semaphore is a data structure that contains the following
members:

ushort semval; /+ semaphore value */

short  sempid; /+ pid of last operation =/

ushort semncnt; /= # awaiting semval > cval */
ushort semzcnt; [+ # awaiting semval = 0 =/

Semval is a non-negative integer. Sempid is equal to the process
ID of the last process that performed a semaphore operation on this
semaphore. Semncnt is a count of the number of processes that
are currently suspended awaiting this semaphore’'s semval to
become greater than its current value. Semzent is a count of the
number of processes that are currently suspended awaiting this
semaphore’s semval to become zero.
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Semaphore Operation Permissions
In the semop (2) and semct! (2) system call descriptions, the per- ~
mission required for an operation is given as “{token}", where ‘.
"token" is the type of permission needed interpreted as follows:

00400 Read by user
00200 Alter by user
00060 Read, Alter by group
00006 Read, Alter by others

Read and Alter permissions on a semid are granted to a process if
one or more of the following are true:

The effective user ID of the process is super-user.

The effective wuser ID of the process matches
sem_perm.[cluid in the data structure associated with
semid and the appropriate bit of the “user” portion (0600) of
sem_perm.mode is set.

The effective user ID of the process does not match
sem_perm.[c]uid and the effective group ID of the process
matches sem_perm.[c]lgid and the appropriate bit of the
“group” portion (060) of sem_perm.mode is set.

The effective user ID of the process does not match
sem_perm.[c]uid and the effective group ID of the process
does not match sem_perm.[c]lgid and the appropriate bit of
the “other” portion (06) of sem_perm.mode is set.

Otherwise, the corresponding permissions are denied.

Shared Memory Identifier
A shared memory identifier (shmid) is a unique positive integer
created by a shmget (2) system call. Each shmid has a segment of
memory (shared memory segment) and a data structure
(schmid_ds) associated with it - which contains the following

members:
struct  ipc_perm shm_perm; /+ operation permission struct =/
int shm_segsz; /* size of segment */
ushort shm_cpid; /* creator pid =/
ushort  shm_lpid; /+ pid of last operation */
short  shm_nattch; /* number of current attaches */
time_t shm_atime; /* last attach time =/
time_t shm_dtime; /* last detach time */
time_t shm_ctime; /* last change time */

I+ Times measured in secs since */

/+ 00:00:00 GMT, Jan. 1, 197¢°
\\ ‘//v
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Shm_perm is an ipc_perm structure that specifies the shared
memory operation permission (below) and includes the following:

ushort  cuid; [+ creator user id */
ushort  cgid; /* creator group id */
ushort uid; [+ user id */

ushort  gid; [+ group id */

ushort mode; /* r/lw permission */

Shm_segsz specifies the size of the shared memory segment.
Shm_cpid is the process id of the process that created the shared
memory identifier. Shm_Ipid is the process id of the last process
that performed a shmop (2) operation. Shm_nattch is the number
of processes that currently have this segment attached.
Shm_atime is the time of the last shmat operation, shm_dtime is
the time of the last shmdt operation, and shm_ctime is the time of
the last shmctl (2) operation that changed one of the members of
the above structure.

Shared Memory Operation Permissions

In the shmop (2) and shmctl (2) system call descriptions, the per-
mission required for an operation is given as “{token}", where
"token" is the type of permission needed interpreted as follows:

00400 Read by user
00200 Write by user
00060 Read, Write by group
00006 Read, Write by others

Read and Write permissions on a shmid are granted to a process if
one or more of the following are true:

The effective user ID of the process is super-user.

The effective user ID of the process matches
shm_perm.[c]uid in the data structure associated with
shmid and the appropriate bit of the “user” portion (0600) of
shm_perm.mode is set.

The effective user ID of the process does not match
shm_perm.[c]uid and the effective group ID of the process
matches shm_perm.[c]gid and the appropriate bit of the
“group” portion (060) of shm_perm.mode is set.

The effective user ID of the process does not match
shm_perm.[c]uid and the effective group ID of the process
does not match shm_perm.[c]gid and the appropriate bit of
the “other” portion (06) of shm_perm.mode is set.

Otherwise, the corresponding permissions are denied.

close(2), ioctl(2), open(2), pipe(2), read(2), write(2), intro(3).
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NAME

access — determine accessibility of a file

SYNOPSIS

int access (path, amode)
char =*path,;
int amode;

DESCRIPTION

Path points to a path name naming a file. Access checks the
named file for accessibility according to the bit pattern contained in
amode , using the real user ID in place of the effective user ID and
the real group ID in place of the effective group ID. The bit pattern
contained in amode is constructed as follows:

04 read

02 write

01 execute (search)

00 check existence of file

Access to the file is denied if one or more of the following are true:
[ENOTDIR] A component of the path prefix is not a directory.
[ENOENT] Read, write, or execute (search) permission is
requested for a null path name.

[ENOENT] The named file does not exist.

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

[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.

[EACCESS] Permission bits of the file mode do not permit
the requested access.

[EFAULT] Path points outside the allocated address
space for the process.

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 permissions checked with respect
to the “group” mode bits, and all others have permissions checked
with respect to the “other” mode bits.

RETURN VALUE

If the requested access is permitted, a value of 0 is returned. Oth-
erwise, a value of -1 is returned and errno is set to indicate the
error.

SEE ALSO

Page 1

chmod(2), stat(2).
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NAME
acct — enable or disabie process accounting

SYNOPSIS
int acct (path)
char +path;

DESCRIPTION
Acct is used to enable or disable the system process accounting
routine. If the routine is enabled, an accounting record will be writ-
ten on an accounting file for each process that terminates. Termi-
nation can be caused by one of two things: an exit call or a signal;
see exit (2) and signal (2). The effective user ID of the calling pro-
cess must be super-user to use this call.

Path points to a path name naming the accounting file. The
accounting file format is given in acct (4).

The accounting routine is enabled if path is non-zero and no errors
occur during the system call. It is disabled if path is zero and no
errors occur during the system call.

Acct will fail if one or more of the following are true:

[EPERM] The effective user of the calling process is not
super-user.

[EBUSY] An attempt is being made to enable accounting
when it is already enabled.

[ENOTDIR] A component of the path prefix is not a directory.

[ENOENT] One or more components of the accounting file

~ path name do not exist.

[EACCES] * A component of the path prefix denies search per-
mission. »

[EACCES] ~The file named by path is not an ordinary file.

[EACCES] ~ Mode permission is denied for the named account-

‘ ing file.

[EISDIR] The named file is a directory.

[EROFS] The named file resides on a read-only file system.

[EFAULT] Path points to an illegal address.

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

SEE ALSO
exit(2), signal(2), acct(4).
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~ NAME
o alarm — set a process alarm clock

— SYNOPSIS
unsigned alarm (sec)
unsigned sec;

DESCRIPTION
Alarm instructs the alarm clock of the calling process to send the
signal SIGALRM to the calling process after the number of real time
seconds specified by sec have elapsed; see signal (2).

Alarm requests are not stacked; successive calls reset the alarm
clock of the calling process.

If sec is 0, any previously made alarm request is canceled.

RETURN VALUE
Alarm returns the amount of time previously remaining in the alarm
clock of the calling process.

SEE ALSO
pause(2), signal(2).
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NAME
brk, sbrk — change data segment space allocation /
SYNOPSIS S
int brk (endds)
char *endds;
char *sbrk (incr)
int incr;
DESCRIPTION

Brk and sbrk are used to change dynamically the amount of space
allocated for the calling process’s data segment; see exec (2). The
change is made by resetting the process’s break value and allocat-
ing the appropriate amount of space. The break value is the
address of the first location beyond the end of the data segment.
The amount of allocated space increases as the break value
increases. The newly allocated space is set to zero.

Brk sets the break value to endds and changes the allocated space
accordingly.

Sbrk adds incr bytes to the break value and changes the allocated
space accordingly. /ncr can be negative, in which case the amount
of allocated space is decreased.

Brk and sbrk will fail without making any change in the aIIocated"\ P
space if one or more of the following are true: o

Such a change would result in more space being allocated
than is allowed by a system-imposed maximum (see ulimit
(2)). [ENOMEM]

Such a change would result in the break value being greater
than or equal to the start address of any attached shared
memory segment (see shmop (2)).

RETURN VALUE
Upon successful completion, brk returns a value of 0 and sbrk
returns the old break value. Otherwise, a value of —1 is returned
and errno is set to indicate the error.

SEE ALSO
exec(2), shmop(2), ulimit(2).
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NAME
chdir — change working directory

SYNOPSIS
int chdir (path)
char *path;

DESCRIPTION
Path points to the path name of a directory. Chdir causes the
named directory to become the current working directory, the start-
ing point for path searches for path names not beginning with / .

Chdir will fail and the current working directory will be unchanged if
one or more of the following are true:

[ENOTDIR] A component of the path name is not a directory.
[ENOENT] The named directory does not exist.
[EACCES] Search permission is denied for any component of

the path name.

[EFAULT] Path points outside the allocated address space of
the process.

. RETURN VALUE

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

SEE ALSO
chroot(2).
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NAME )
chmod - change mode of file {

SYNOPSIS
int chmod (path, mode)
char *path;
int mode;

DESCRIPTION
Path points to a path name naming a file. Chmod sets the access
permission portion of the named file's mode according to the bit pat-
tern contained in mode .

Access permission bits are interpreted as follows:

04000 Set user ID on execution.

02000 Set group ID on execution.

01006 Save text image after execution.

00400 Read by owner.

00200 Write by owner.

00100 Execute (search if a directory) by owner.
00070 Read, write, execute (search) by group.
00007 Read, write, execute (search) by others.

~

The effective user ID of the process must match the owner of the fileif ,
or be super-user to change the mode of a file.

If the effective user ID of the process is not super-user, mode bit
01000 (save text image on execution) is cleared.

If the effective user ID of the process is not super-user and the
effective group ID of the process does not match the group ID of the
file, mode bit 02000 (set group ID on execution) is cleared.

If an executable file is prepared for sharing then mode bit 01000
prevents the system from abandoning the swap-space image of the
program-text portion of the file when its last user terminates. Thus,
when the next user of the file executes it, the text need not be read
from the file system but can simply be swapped in, saving time.

Chmod will fail and the file mode will be unchanged 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 on a component of the
path prefix. -

[EPERM] The effective user ID does not match the owner of . -

the file and the effective user ID is not super-user.
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[EROFS] The named file resides on a read-only file system.

( [EFAULT] Path points outside the allocated address space of
" the process.

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

SEE ALSO
chown(2), mknod(2).

O
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NAME
chown — change owner and group of a file

SYNOPSIS
int chown (path, owner, group)
char =path;
int owner, group;

DESCRIPTION
Path points to a path name naming a file. The owner ID and group
ID of the named file are set to the numeric values contained in
owner and group respectively.

Only processes with effective user ID equal to the file owner or
super-user may change the ownership of a file.

If chown is invoked by other than the super-user, the set-user-1D
and set-group-ID bits of the file mode, 04000 and 02000 respec-
tively, will be cleared.

Chown will fail and the owner and group of the named file will
remain unchanged if one or more of the following are true:

[ENOTDIR] A component of the path prefix is not a directory.

[ENOENT] The named file does not exist. ‘

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

[EPERM] The effective user ID does not match the owner of
the file and the effective user ID is not super-user.

[EROFS] The named file resides on a read-only file system.

[EFAULT] Path points outside the allocated address space of

the process.

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

SEE ALSO
chmod(2).
chown(1) in the Sys5 UNIX User Reference Manual.
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—-.. NAME
} chroot — change root directory
SYNOPSIS
int chroot (path)
char *path;
DESCRIPTION
Path points to a path name naming a directory. Chroot causes the
named directory to become the root directory, the starting point for
path searches for path names beginning with / . The user’'s working
directory is unaffected by the chroot system call.
The effective user ID of the process must be super-user to change
the root directory.
The .. entry in the root directory is interpreted to mean the root
directory itself. Thus, .. cannot be used to access files outside the
subtree rooted at the root directory.
Chroot will fail and the root directory will remain unchanged if one or
more of the following are true:
[ENOTDIR] Any component of the path name is not a directory.
“« [ENOENT] The named directory does not exist.
( ' [EPERM] The effective user ID is not super-user.
[EFAULT] Path points outside the allocated address space of

the process.

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

SEE ALSO
chdir(2).
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NAME
close — close a file descriptor {
SYNOPSIS
int close (fildes)
int fildes;
DESCRIPTION
Fildes is a file descriptor obtained from a creat , open , dup , fcntl,

or pipe system call. Close closes the file descriptor indicated by
fildes .

Close will fail if fildes is not a valid open file descriptor.

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

SEE ALSO
creat(2), dup(2), exec(2), fcntl(2), open(2), pipe(2).
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NAME

creat — create a new file or rewrite an existing one

SYNOPSIS

int creat (path, mode)
char =*path,;
int mode,;

DESCRIPTION

Page 1

Creat creates a new ordinary file or prepares to rewrite an existing
file named by the path name pointed to by path .

If the file exists, the length is truncated to 0 and the mocde and
owner are unchanged. Otherwise, the file's owner ID is set to the
effective user ID, of the process the group ID of the process is set to
the effective group ID, of the process and the low-order 12 bits of
the file mode are set to the value of mode modified as follows:

All bits set in the process's file mode creation mask are
cleared. See umask (2).

The “save text image after execution bit” of the mode is
cleared. See chmod (2).

Upon successful completion, the file descriptor is returned and the
file is open for writing, even if the mode does not permit writing.
The file pointer is set to the beginning of the file. The file descriptor
is set to remain open across exec system calls. See fentl (2). No
process may have more than 20 files open simuitaneously. A new
file may be created with a mode that forbids writing.

Creat will fail if one or more of the following are true:

[ENOTDIR] A component of the path prefix is not a directory.

[ENOENT] A component of the path prefix does not exist.

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

[ENOENT] The path name is null.

[EACCES] The file does not exist and the directory in which
the file is to be created does not permit writing.

[EROFS] The named file resides or would reside on a read-
only file system.

[ETXTBSY] The file is a pure procedure (shared text) file that is
being executed.

[EACCES] The file exists and write permission is denied.

[EISDIR] The named file is an existing directory.

[EMFILE] Twenty (20) file descriptors are currently open.

May 7, 1986



CREAT(2) UNIX Sys5 CREAT(2)

[EFAULT] Path points outside the allocated address space of
the process. . )
[ENFILE] The system file table is full. -

RETURN VALUE
Upon successful completion, a non-negative integer, namely the file
descriptor, is returned. Otherwise, a value of -1 is returned and
errno is set to indicate the error.

SEE ALSO
chmod(2), close(2), dup(2), fentl(2), Iseek(2), open(2), read(2),
umask(2), write(2).
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NAME
(/ dup — duplicate an open file descriptor

SYNOPSIS
int dup (fildes)
int fildes;

DESCRIPTION
Fildes is a file descriptor obtained from a creat , open, dup , fentl,
or pipe system call. Dup returns a new file descriptor having the
following in common with the original:

Same open file (or pipe).

Same file pointer (i.e., both file descriptors share one file
pointer).

Same access mode (read, write or read/write).

The new file descriptor is set to remain open across exec system
calls. See fentl (2).

The file descriptor returned is the lowest one available.
Dup will fail if one or more of the following are true:
[EBADF] Fildes is not a valid open file descriptor.
(' ) \‘f; [EMFILE] Twenty (20) file descriptors are currently open.

RETURN VALUE
Upon successful completion a non-negative integer, namely the file
descriptor, is returned. Otherwise, a value of —1 is returned and
errno is set to indicate the error.

SEE ALSO
creat(2), close(2), exec(2), fentl(2), open(2), pipe(2).
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NAME
execl, execv, execle, execve, execlp, execvp — execute a file 7N
\
SYNOPSIS e
int execl (path, arg0, arg1, ..., argn, 0)
char =path, *arg0, *arg1, ..., *argn;
int execv (path, argv)
char *path, *argv[ I;
int execle (path, arg0, arg1, ..., argn, 0, envp)
char +path, =arg0, *argi, ..., *argn, *envp[ I;
int execve (path, argv, envp)
char *path, =argv[ ], *envp[ |;
int execlp (file, arg0, argt, ..., argn, 0)
char *file, *arg0, =argl, ..., *argn;
int execvp (file, argv)
char =+file, *argv[ ];
DESCRIPTION
Exec in all its forms transforms the calling process into a new pro-
cess. The new process is constructed from an ordinary, executable
file called the new process file . This file consists of a header (see
a.out (4)), a text segment, and a data segment. The data segment ~
contains an initialized portion and an uninitialized portion (bss). .~
There can be no return from a successful exec because the calling
process is overlaid by the new process.
When a C program is executed, it is called as follows:
main (argc, argv, envp)
int argc;
char #*argv, *xenvp;
where argc is the argument count and argv is an array of character
pointers to the arguments themselves. As indicated, argc is con-
ventionally at least one and the first member of the array points to a
string containing the name of the file.
Path points to a path name that identifies the new process file.
File points to the new process file. The path prefix for this file is
obtained by a search of the directories passed as the environment
line "PATH =" (see environ (5)). The environment is supplied by the
shell (see sh (1)).
Arg0 , arg?, ..., argn are pointers to null-terminated character
strings. These strings constitute the argument list available to the P
new process. By convention, at least arg0 must be present and ' J
point to a string that is the same as path (or its last component).
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Argv is an array of character pointers to null-terminated strings.
These strings constitute the argument list available to the new pro-
cess. By convention, argv must have at least one member, and it
must point to a string that is the same as path (or its last com-
ponent). Argv is terminated by a null pointer.

Envp is an array of character pointers to null-terminated strings.
These strings constitute the environment for the new process. Envp
is terminated by a null pointer. For exec/ and execv , the C run-
time start-off routine places a pointer to the environment of the cal-
ling process in the global cell:
extern char **environ;

and it is used to pass the environment of the calling process to the
new process.

File descriptors open in the calling process remain open in the new
process, except for those whose close-on-exec flag is set; see fcntl
(2). For those file descriptors that remain open, the file pointer is
unchanged.

Signals set to terminate the calling process will be set to terminate
the new process. Signals set to be ignored by the calling process
will be set to be ignored by the new process. Signals set to be
caught by the calling process will be set to terminate new process;
see signal (2).

If the set-user-ID mode bit of the new process file is set (see chmod
(2)), exec sets the effective user ID of the new process to the
owner ID of the new process file. Similarly, if the set-group-1D mode
bit of the new process file is set, the effective group ID of the new
process is set to the group ID of the new process file. The real user
ID and real group ID of the new process remain the same as those
of the calling process.

The shared memory segments attached to the calling process will
not be attached to the new process (see shmop (2)).

Profiling is disabled for the new process; see profil (2).

The new process also inherits the following attributes from the cal-
ling process:

nice value (see nice (2))

process ID

parent process ID

process group ID

semadj values (see semop (2))

tty group ID (see exit (2) and signal (2))

trace flag (see ptrace (2) request 0)

time left until an alarm clock signal (see alarm (2))
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current working directory
root directory

UNIX Sys5 EXEC(2)

file mode creation mask (see umask (2)) N
file size limit (see ulimit (2))
utime , stime , cutime , and cstime (see times (2))

Exec will fail and return to the calling process if one or more of the
following are true:

[ENOENT]
[ENOTDIR]
[EACCES]

[EACCES]
[EACCES]

[ENOEXEC]

[ETXTBSY]

[ENOMEM]

[E2BIG]

[EFAULT]

[EFAULT]

RETURN VALUE
If exec returns to the calling process an error has occurred; the
return value will be —1 and errno will be set to indicate the error.

SEE ALSO
alarm(2), exit(2), fork(2), nice(2), ptrace(2), semop(2), signal(2),

Page 3

times(2), ulimit(2), umask(2), a.out(4), environ(5).
sh(1) in the Sys5 UNIX User Reference Manual.

One or more components of the new process path
name of the file do not exist.

A component of the new process path of the file
prefix is not a directory.

Search permission is denied for a directory listed in
the new process file's path prefix.

The new process file is not an ordinary file.

The new process file mode denies execution per-
mission.

The exec is not an execlp or execvp , and the
new process file has the appropriate access per-
mission but an invalid magic number in its header.

The new process file is a pure procedure (shared‘ﬁ\

text) file that is currently open for writing by some

process.

The new process requires more memory than is
allowed by the system-imposed maximum MAX-
MEM.

The number of bytes in the new process's argu-
ment list is greater than the system-imposed limit
of 5120 bytes.

The new process file is not as long as indicated by
the size values in its header.

Path , argv , or envp point to an illegal address.

N\
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NAME
exit, _exit — terminate process

' SYNOPSIS

void exit (status)
int status;

void _exit (status)
int status;

DESCRIPTION
Exit terminates the calling process with the following consequences:

All of the file descriptors open in the calling process are
closed.

If the parent process of the calling process is executing a
wait , it is notified of the calling process’'s termination and
the low order eight bits (i.e., bits 0377) of status are made
available to it; see wait (2).

If the parent process of the calling process is not executing
a wait , the calling process is transformed into a zombie
process. A zombie process is a process that only occupies
a slot in the process table. It has no other space allocated
either in user or kernel space. The process table slot that it
occupies is partially overlaid with time accounting informa-
tion (see <sys/proc.h> ) to be used by times.

The parent process ID of all of the calling process’s existing
child processes and zombie processes is set to 1. This
means the initialization process (see intro (2)) inherits each
of these processes.

Each attached shared memory segment is detached and
the value of shm_nattach in the data structure associated
with its shared memory identifier is decremented by 1.

For each semaphore for which the calling process has set a
semadj value (see semop (2)), that semadj value is added
to the semval of the specified semaphore.

If the process has a process, text, or data lock, an unlock is
performed (see piock (2)).

An accounting record is written on the accounting file if the
system’s accounting routine is enabled; see acct (2).

If the process ID, tty group ID, and process group ID of the
calling process are equal, the SIGHUP signal is sent to each
process that has a process group ID equal to that of the cal-
ling process.

The C function exit may cause cleanup actions before the process
exits. The function _exit circumvents all cleanup.

Page 1 May 7, 1986
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SEE ALSO
acct(2), intro(2), plock(2), semop(2), signal(2), wait(2).

WARNING
See WARNING in signal (2).

May 7, 1986
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NAME

fentl — file control

" SYNOPSIS

#include <fcntl.h>

int fentl (fildes, cmd, arg)
int fildes, cmd, arg;

DESCRIPTION

Page 1

Fcntl provides for control over open files. Fildes is an open file
descriptor obtained from a creat , open , dup , fcntl , or pipe sys-
tem call.

The command s available are:
F_DUPFD Return a new file descriptor as follows:

Lowest numbered available file descriptor greater
than or equal to arg .

Same open file (or pipe) as the original file.

Same file pointer as the original file (i.e., both file
descriptors share one file pointer).

Same access mode (read, write or read/write).

Same file status flags (i.e., both file descriptors
share the same file status flags).

The close-on-exec flag associated with the new file
descriptor is set to remain open across exec (2)
system calls.

F_GETFD Get the close-on-exec flag associated with the file
descriptor fildes . If the low-order bit is 0 the file will
remain open across exec , otherwise the file will be
closed upon execution of exec .

F_SETFD Set the close-on-exec flag associated with fildes to
the low-order bit of arg (0 or 1 as above).

F_GETFL Get file status flags.

F_SETFL Set file status flags to arg . Only certain flags can

be set; see fentl (5).
Fentl will fail if one or more of the following are true:

[EBADF] Fildes is not a valid open file descriptor.
[EMFILE] Cmd is F_DUPFD and 20 file descriptors are
currently open.
[EMFILE] Cmd is F_DUPFD and arg is hegative or greater
than 20.
May 7, 1986
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RETURN VALUE
Upon successful completion, the value returned depends on cmd as

follows:

F_DUPFD
F_GETFD

F_SETFD
F_GETFL
F_SETFL

UNIX Sys5

A new file descriptor.

FCNTL(2)

Value of flag (only the low-order bit is

defined).

Value other than —1.
Value of file flags.
Value other than —1.

Otherwise, a value of —1 is returned and errno is set to indicate the

error.
SEE ALSO

close(2), exec(2), open(2), fcnti(5).

May 7, 1986
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NAME
fork — create a new process

 SYNOPSIS

int fork ()

DESCRIPTION
Fork causes creation of a new process. The new process (child
process) is an exact copy of the calling process (parent process).
This means the child process inherits the following attributes from
the parent process:

environment

close-on-exec flag (see exec (2))

signal handling settings (i.e., SIG_DFL , SIG_ING , function
address)

set-user-ID mode bit

set-group-ID mode bit

profiling on/off status

nice value (see nice (2))

all attached shared memory segments (see shmop (2))
process group ID

tty group ID (see exit (2) and signal (2))

trace flag (see ptrace (2) request 0)

time left until an alarm clock signal (see alarm (2))
current working directory

root directory

file mode creation mask (see umask (2))

file size limit (see ulimit (2))

The child process differs from the parent process in the following
ways:

The child process has a unhique process ID.

The child process has a different parent process ID (i.e., the
process ID of the parent process).

The child process has its own copy of the parent's file
descriptors. Each of the child’'s file descriptors shares a
common file pointer with the corresponding file descriptor of
the parent.

All semadj values are cleared (see semop (2)).

Process locks, text locks and data locks are not inherited by
the child (see plock (2)).

Page 1 May 7, 1986
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The child process's utime , stime, cutime , and cstime are
set to 0. The time left until an alarm clock signal is resetto "
0. N
Fork will fail and no child process will be created if one or more of
the following are true:

[EAGAIN] The system-imposed limit on the total number of
processes under execution would be exceeded.

[EAGAIN] The system-imposed limit on the total number of
processes under execution by a single user would
be exceeded.

RETURN VALUE
Upon successful completion, fork returns a value of 0 to the child
process and returns the process ID of the child process to the
parent process. Otherwise, a value of —1 is returned to the parent
process, no child process is created, and errno is set to indicate the
error.

SEE ALSO
exec(2), nice(2), plock(2), ptrace(2), semop(2), shmop(2), signai(2),
times(2), ulimit(2), umask(2), wait(2). .
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NAME
getpid, getpgrp, getppid — get process, process group, and parent
process IDs

SYNOPSIS

int getpid ()
int getpgrp ()
int getppid ()

DESCRIPTION
Getpid returns the process ID of the calling process.

Getpgrp returns the process group ID of the calling process.
Getppid returns the parent process ID of the calling process.

SEE ALSO
exec(2), fork(2), intro(2), setpgrp(2), signal(2).

Page 1. May 7, 1986



GETUID(2) UNIX Sys5 GETUID(2)

NAME

getuid, geteuid, getgid, getegid — get real user, effective user, real
group, and effective group IDs

SYNOPSIS

unsigned short getuid ()
unsigned short geteuid ()
unsigned short getgid ()
unsigned short getegid ()

DESCRIPTION

Getuid returns the real user ID of the calling process.
Geteuid returns the effective user ID of the calling process.
Getgid returns the real group ID of the calling process.
Getegid returns the effective group ID of the calling process.

SEE ALSO

Page 1

intro(2), setuid(2).
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NAME
( ioctl — control device

3

SYNOPSIS
ioctl (fildes, request, arg)
int fildes, request;

DESCRIPTION
loct! performs a variety of functions on character special files (dev-
ices). The write-ups of various devices in Section 7 of the Sys5
UNIX Administrator Reference Manual discuss how ioct! applies to
them.

loctl will fail if one or more of the following are true:

[EBADF] Fildes is not a valid open file descriptor.

[ENOTTY] Fildes is not associated with a character special
device.

[EINVAL] Request or arg is not valid. See Section 7 of the

Sys5 UNiIX Administrator Reference Manual.
[EINTR] A signal was caught during the ioct/ system call.

RETURN VALUE
L If an error has occurred, a value of —1 is returned and errno is set to
indicate the error.

~ SEE ALSO
tty(7) in the Sys5 UNIX Administrator's Reference Manual.

Page 1 October 7, 1986
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~ NAME
| kill — send a signal to a process or a group of processes
- SYNOPSIS
int kill (pid, sig)
int pid, sig;
DESCRIPTION

Kill sends a signal to a process or a group of processes. The pro-
cess or group of processes to which the signal is to be sent is speci-
fied by pid . The signal that is to be sent is specified by sig and is
either one from the list given in signal (2), or 0. If sig is O (the null
signal), error checking is performed but no signal is actually sent.
This can be used to check the validity of pid .

The real or effective user ID of the sending process must match the
real or effective user ID of the receiving process, unless the effective
user ID of the sending process is super-user.

The processes with a process ID of 0 and a process ID of 1 are spe-
cial processes (see intro (2)) and will be referred to below as proc0
and proc1, respectively.

If pid is greater than zero, sig will be sent to the process whose
process ID is equal to pid . Pid may equal 1.

If pid is 0, sig will be sent to all processes excluding procO and
proc1 whose process group ID is equal to the process group ID of
the sender.

If pid is —1 and the effective user ID of the sender is not super-user,
sig will be sent to all processes excluding procO and procl whose
real user ID is equal to the effective user ID of the sender.

If pid is —1 and the effective user ID of the sender is super-user, sig
will be sent to all processes excluding procO and procl.

If pid is negative but not —1, sig will be sent to all processes whose
process group ID is equal to the absolute value of pid .

Kill will fail and no signal will be sent if one or more of the following
are true:

[EINVAL] Sig is not a valid signal number.
[EINVAL] Sig is SIGKILL and pid is 1 (proc1).
[ESRCH] No process can be found corresponding to that

specified by pid .
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[EPERM] The user ID of the sending process is not super- P
‘ user, and its real or effective user ID does not/ \
match the real or effective user ID of the receiving -~
process.
RETURN VALUE
Upon successful completion, a value of 0 is returned. Otherwise, a
value of —1 is returned and errno is set to indicate the error.
SEE ALSO
getpid(2), setpgrp(2), signal(2).
kill(1) in the Sys5 UNIX User Reference Manual.
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-—~.. NAME
( ; link — link to a file

SYNOPSIS

int link (path1, path2)
char *pathi, *path2;

DESCRIPTION

Path1 points to a path name naming an existing file. Path2 points
to a path name naming the new directory entry to be created. Link
creates a new link (directory entry) for the existing file.

Link will fail and no link will be created if one or more of the follow-

ing are true:
[ENOTDIR]
[ENOENT]
[EACCES]

[ENOENT]
[EEXIST]
[EPERM]

[EXDEV]

[ENOENT]

[EACCES]

[EROFS]

[EFAULT]

[EMLINK]

RETURN VALUE

A component of either path prefix is not a directory.
A component of either path prefix does not exist.

A component of either path prefix denies search
permission.

The file named by path1 does not exist.
The link named by path?2 exists.

The file named by path? is a directory and the
effective user ID is not super-user.

The link named by path2 and the file named by
path1 are on different logical devices (file sys-
tems).

Path2 points to a null path name.

The requested link requires writing in a directory
with a mode that denies write permission.

The requested link requires writing in a directory on
a read-only file system.

Path points outside the allocated address space of
the process.

The maximum number of links to a file would be
exceeded.

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

SEE ALSO

( unlink(2).

Page 1
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NAME

Iseek — move read/write file pointer {
SYNOPSIS

long Iseek (fildes, offset, whence)

int fildes;

long offset;

int whence;

DESCRIPTION
Fildes is a file descriptor returned from a creat , open , dup , or
fentl system call. Lseek sets the file pointer associated with fildes
as follows:

If whence is 0, the pointer is set to offset bytes.

If whence is 1, the pointer is set to its current location plus
offset .

If whence is 2, the pointer is set to the size of the file plus
offset .

Upon successful completion, the resulting pointer location, as meas-
ured in bytes from the beginning of the file, is returned.

Lseek will fail and the file pointer will remain unchanged if one or -
more of the following are true: (

[EBADF] Fildes is not an open file descriptor.
[ESPIPE] Fildes is associated with a pipe or fifo.

[EINVAL and SIGSYS signal]
Whence is not 0, 1, or 2.

[EINVAL] The resulting file pointer would be negative.

Some devices are incapable of seeking. The value of the file
pointer associated with such a device is undefined.

RETURN VALUE
Upon successful completion, a non-negative integer indicating the
file pointer value is returned. Otherwise, a value of —1 is returned
and errno is set to indicate the error.

SEE ALSO
creat(2), dup(2), fcntl(2), open(2).
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NAME

mknod — make a directory, or a special or ordinary file

SYNOPSIS

int mknod (path, mode, dev)
char =*path;
int mode, dev;

DESCRIPTION

Page 1

Mknod creates a new file named by the path name pointed to by
path . The mode of the new file is initialized from mode . Where the
value of mode is interpreted as follows:
0170000 file type; one of the following:
0010000 fifo special
0020000 character special
0040000 directory
0060000 block special
0100000 or 0000000 ordinary file
0004000 set user ID on execution
0002000 set group ID on execution
0001000 save text image after execution
0000777 access permissions; constructed from the following
0000400 read by owner
0000200 write by owner
0000100 execute (search on directory) by owner
0000070 read, write, execute (search) by group
0000007 read, write, execute (search) by others

The owner ID of the file is set to the effective user ID of the process.
The group ID of the file is set to the effective group ID of the pro-
cess.

Values of mode other than those above are undefined and should
not be used. The low-order 9 bits of mode are modified by the
process's file mode creation mask: all bits set in the process’s file
mode creation mask are cleared. See umask (2). If mode indicates
a block or character special file, dev is a configuration-dependent
specification of a character or block I/O device. If mode does not
indicate a block special or character special device, dev is ignored.

Mknod may be invoked only by the super-user for file types other
than FIFO special.

Mknod will fail and the new file will not be created if one or more of
the following are true:

[EPERM] The effective user ID of the process is not super-
user.
[ENOTDIR] A component of the path prefix is not a directory.
May 7, 1986
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[ENOENT] A component of the path prefix does not exist.
Y
[EROFS] The directory in which the file is to be created is \_ \}
located on a read-only file system. —
[EEXIST] The named file exists.
[EFAULT] Path points outside the allocated address space of
the process.
RETURN VALUE
Upon successful completion a value of O is returned. Otherwise, a
value of —1 is returned and errno is set to indicate the error.
SEE ALSO
chmod(2), exec(2), umask(2), fs(4).
mkdir(1) in the Sys5 UNIX User Reference Manual.
J 7“\\\
\\H//
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NAME
(‘" mount — mount a file system
_ SYNOPSIS

int mount (spec, dir, rwflag)
char =spec, *dir;

int rwflag;

DESCRIPTION

Mount requests that a removable file system contained on the block
special file identified by spec be mounted on the directory identified
by dir . Spec and dir are pointers to path names.

Upon successful completion, references to the file dir will refer to
the root directory on the mounted file system.

The low-order bit of rwflag is used to control write permission on the
mounted file system; if 1, writing is forbidden, otherwise writing is
permitted according to individual file accessibility.

Mount may be invoked only by the super-user.

Mount will fail if one or more of the following are true:

[EPERM]
) [ENOENT]
(:/} [ENOTDIR]
- [ENOTBLK]
[ENXIO]
[ENOTDIR]
[EFAULT]

[EBUSY]
[EBUSY]

[EBUSY]
RETURN VALUE

The effective user ID is not super-user.

Any of the named files does not exist.

A component of a path prefix is not a directory.
Spec is not a block special device.

The device associated with spec does not exist.
Dir is not a directory.

Spec or dir points outside the allocated address
space of the process. '

Dir is currently mounted on, is someone's current
working directory, or is otherwise busy.

The device associated with spec is currently
mounted.

There are no more mount table entries.

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

SEE ALSO

Page 1

umount(2).
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 NAME
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msgctl — message control operations

SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>

#include <sys/msg.h>

int msgctl (msqid, cmd, buf)
int msqid, cmd,;
struct msqid_ds *buf;

DESCRIPTION
Msgctl provides a variety of message control operations as speci-
fied by cmd . The following cmd s are available:

IPC_STAT

IPC_SET

IPC_RMID

Place the current value of each member of the
data structure associated with msqid into the struc-
ture pointed to by buf . The contents of this struc-
ture are defined in intro (2). {READ}

Set the value of the following members of the data
structure associated with msqid to the correspond-
ing value found in the structure pointed to by buf :
msg_perm.uid
msg_perm.gid
msg_perm.mode /* only low 9 bits %/
msg_gbytes

This cmd can only be executed by a process that
has an effective user ID equal to either that of
super user or to the value of msg_perm.uid in the
data structure associated with msqgid . Only super
user can raise the value of msg_qgbytes .

Remove the message queue identifier specified by
msqid from the system and destroy the message
queue and data structure associated with it. This
cmd can only be executed by a process that has
an effective user ID equal to either that of super
user or to the value of msg_perm.uid in the data
structure associated with msqid .

Msgct! will fail if one or more of the following are true:

[EINVAL]
[EINVAL]

Msqid is not a valid message queue identifier.
Cmd is not a valid command.
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[EACCES] Cmd is equal to IPC_STAT and {READ} operation .
permission is denied to the calling process (see’
intro (2)). NS

[EPERM] Cmd is equal to IPC_RMID or IPC_SET . The effec-

tive user ID of the calling process is not equal to
that of super user and it is not equal to the value of
msg_perm.uid in the data structure associated
with msqid .

[EPERM] Cmd is equal to IPC_SET, an attempt is being
made to increase to the value of msg_gbytes, and
the effective user ID of the calling process is not
equal to that of super user.

[EFAULT] Buf points to an illegal address.

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

SEE ALSO
intro(2), msgget(2), msgop(2).
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 NAME

msgget — get message queue

'~ SYNOPSIS

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>

int msgget (key, msgfig)
key_t key;
int msgflg;
DESCRIPTION
Msgget returns the message queue identifier associated with key .

A message queue identifier and associated message queue and
data structure (see intro (2)) are created for key if one of the follow-
ing are true:

10 Key is equal to IPC_PRIVATE .

Key does not already have a message queue identifier
associated with it, and ( msgflg & IPC_CREAT ) is “true”.

Upon creation, the data structure associated with the new message
queue identifier is initialized as follows:

Msg_perm.cuid , msg_perm.uid , msg_perm.cgid , and
msg_perm.gid are set equal to the effective user ID and
effective group ID, respectively, of the calling process.

The low-order 9 bits of msg_perm.mode are set equal to
the low-order 9 bits of msgfig .

Msg_qnum , msg_lIspid , msg_Irpid , msg_stime , and
msg_rtime are set equal to 0.

Msg_ctime is set equal to the current time.
Msg_qgbytes is set equal to the system limit.
Msgget will fail if one or more of the following are true:

[EACCES] A message queue identifier exists for key , but
operation permission (see intro (2)) as specified by
the low-order 9 bits of msgflg would not be
granted.

[ENOENT] A message queue identifier does not exist for key
and ( msgflg & IPC_CREAT ) is “false”.
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[ENOSPC] A message queue identifier is to be created but the
system-imposed limit on the maximum number of”
allowed message queue identifiers system widex -
would be exceeded.

[EEXIST] A message queue identifier exists for key but ( (
msgflg & IPC_CREAT) & ( msgflg & IPC_EXCL ) )
is “true”.

RETURN VALUE

Upon successful completion, a non-negative integer, namely a mes-

sage queue identifier, is returned. Otherwise, a value of -1 is

returned and errno is set to indicate the error.

SEE ALSO
intro(2), msgctl(2), msgop(2).
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NAME
msgop — message operations
SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>
int msgsnd (msqid, msgp, msgsz, msgfig)
int msqid;
struct msgbuf *msgp;
int msgsz, msgflg;
int msgrcv (msqid, msgp, msgsz, msgtyp, msgflg)
int msqid;
struct msgbuf *msgp;
int msgsz;
long msgtyp;
int msgflg;
DESCRIPTION
Msgsnd is used to send a message to the queue associated with
the message queue identifier specified by msqgid . {WRITE} Msgp
points to a structure containing the message. This structure is com-
posed of the following members:
long mtype; /* message type =/
char mtext(]; /* message text */
Mtype is a positive integer that can be used by the receiving pro-
cess for message selection (see msgrcv below ). Mtext is any text
of length msgsz bytes. Msgsz can range from 0 to a system-
imposed maximum.
Msgflg specifies the action to be taken if one or more of the follow-
ing are true:
The number of bytes already on the queue is equal to
msg_qbytes (see intro (2)).
The total number of messages on all queues system-wide is
equal to the system-imposed limit.
These actions are as follows:
If ( msgflg & IPC_NOWAIT ) is “true”, the message will not
be sent and the calling process will return immediately.
If ( msgflg & IPC_NOWAIT ) is “false”, the calling process
will suspend execution until one of the following occurs:
The condition responsible for the suspension no
longer exists, in which case the message is sent.
Page 1 May 7, 1986
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Msqid is removed from the system (see msgctl/
(2)). When this occurs, errno is set equal to
EIDRM, and a value of —1 is returned.

The calling process receives a signal that is to be
caught. In this case the message is not sent and
the calling process resumes execution in the
manner prescribed in signal (2)).

Msgsnd will fail and no message will be sent if one or more of the
following are true:

[EINVAL] Msqid is not a valid message queue identifier.

[EACCES] Operation permission is denied to the calling pro-
cess (see intro (2)).

[EINVAL] Mtype is less than 1.

[EAGAIN] The message cannot be sent for one of the rea-
sons cited above and ({ msgflg & IPC_NOWAIT ) is
“true”. -

[EINVAL] Msgsz is less than zero or greater than the

system-imposed limit.
[EFAULT] Msgp points to an illegal address.

Upon successful completion, the following actions are taken with

respect to the data structure associated with msqid (see intro (2)).
Msg_qgnum is incremented by 1.

Msg_lIspid is set equal to the process ID of the calling pro-
cess.

Msg_stime is set equal to the current time.

Msgrev reads a message from the queue associated with the mes-
sage queue identifier specified by msqid and places it in the struc-
ture pointed to by msgp . {READ} This structure is composed of the
following members:

long mtype; I+ message type =/
char mtext([]; /* message text */

Mtype is the received message's type as specified by the sending
process. Mtext is the text of the message. Msgsz specifies the
size in bytes of mtext. The received message is truncated to msgsz
bytes if it is larger than msgsz and ( msgflg & MSG_NOERROR ) is
“true”. The truncated part of the message is lost and no indication
of the truncation is given to the calling process.

Msgtyp specifies the type of message requested as follows:

If msgtyp is equal to 0, the first message on the queue is
received.
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If msgtyp is greater than O, the first message of type
msgtyp is received.

If msgtyp is less than 0O, the first message of the lowest
type that is less than or equal to the absolute value of
msgtyp is received.

Msgflg specifies the action to be taken if a message of the desired
type is not on the queue. These are as follows:

If ( msgflg & IPC_NOWAIT ) is “true”, the calling process
will return immediately with a return value of —1 and errno
set to ENOMSG.

If ( msgflg & IPC_NOWAIT ) is “false”, the calling process
will suspend execution until one of the following occurs:

A message of the desired type is placed on the
queue.

Msqid is removed from the system. When this
occurs, errno is set equal to EIDRM, and a value of
—1 is returned.

The calling process receives a signal that is to be
caught. In this case a message is not received
and the calling process resumes execution in the
manner prescribed in signal (2)).

Msgrcv will fail and no message will be received if one or more of
the following are true:

[EINVAL]
[EACCES]

[EINVAL]
[E2BIG]

[ENOMSG]

[EFAULT]

Msqid is not a valid message queue identifier.

Operation permission is denied to the calling pro-
cess.

Msgsz is less than O.

Mtext is greater than msgsz and ( msgflg &
MSG_NOERROR ) is “false”.

The queue does not contain a message of the
desired type and ( msgtyp & IPC_NOWAIT ) is
“true”.

Msgp points to an illegal address.

Upon successful completion, the following actions are taken with
respect to the data structure associated with msqid (see intro (2)).

Msg_gnum is decremented by 1.

Msg_Irpid is set equal to the process ID of the calling pro-

cess.

Page 3
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Msg_rtime is set equal to the current time.

RETURN VALUES
If msgsnd or msgrcv return due to the receipt of a signal, a value
of —1 is returned to the calling process and errno is set to EINTR. If
they return due to removal of msqid from the system, a value of —1
is returned and errno is set to EIDRM.

Upon successful completion, the return value is as follows:
Msgsnd returns a value of 0.

Msgrcv returns a value equal to the number of bytes actu-
ally placed into mtext .

Otherwise, a value of —1 is returned and errno is set to indicate the
error.

SEE ALSO
intro(2), msgctl(2), msgget(2), signal(2).
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NAME
( nice — change priority of a process
SYNOPSIS
int nice (incr)
int incr;
DESCRIPTION
Nice adds the value of incr to the nice value of the calling process.

A process's nice value is a positive number for which a more posi-
tive value results in lower CPU priority.

A maximum nice value of 39 and a minimum nice value of 0 are
imposed by the system. Requests for values above or below these
limits result in the nice value being set to the corresponding limit.

[EPERM] Nice will fail and not change the nice value if incr
is negative or greater than 40 and the effective
user ID of the calling process is not super-user.

RETURN VALUE

Upon successful completion, nice returns the new nice value minus

20. Otherwise, a value of —1 is returned and errno is set to indicate

the error.

- .. SEE ALSO

( , exec(2).
— nice(1) in the Sys5 UNIX User Reference Manual.

Page 1 May 7, 1986



OPEN(2)

NAME
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open — open for reading or writing

SYNOPSIS
#include <fentl.h>
int open (path, oflag [ , mode ] )

char #*path;

int oflag, mode;

DESCRIPTION
Path points to a path name naming a file. Open opens a file
descriptor for the named file and sets the file status flags according
to the value of oflag . Oflag values are constructed by or-ing flags
from the following list (only one of the first three flags below may be

used):
O_RDONLY
O_WRONLY
O_RDWR
O_NDELAY

O_APPEND

Open for reading only.
Open for writing only.
Open for reading and writing.

This flag may affect subsequent reads and writes.
See read (2) and write (2).

When opening a FIFO with O_RDONLY or O_WRONLY
set:

If O_NDELAY is set:

An open for reading-only will return without
delay. An open for writing-only will return an
error if no process currently has the file open
for reading.

If O_NDELAY is clear:

An open for reading-only will block until a pro-
cess opens the file for writing. An open for
writing-only will block until a process opens
the file for reading.

When opening a file associated with a communication
line:

If O_NDELAY is set:

The open will return without waiting for car-
rier.

If O_NDELAY is clear:
The open will block until carrier is present.

If set, the file pointer will be set to the end of the file
prior to each write.

May 7, 1986
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O_CREAT

O_TRUNC

O_EXCL

UNIX Sys5 OPEN(2)

If the file exists, this flag has no effect. Otherwise,
the owner ID of the file is set to the effective user ID of
the process, the group ID of the file is set to the effec-
tive group ID of the process, and the low-order 12 bits
of the file mode are set to the value of mode modified
as follows (see creat (2)):

All bits set in the file mode creation mask of
the process are cleared. See umask (2).

The “save text image after execution bit" of
the mode is cleared. See chmod (2).

If the file exists, its length is truncated to 0 and the
mode and owner are unchanged.

If O_EXCL and O_CREAT are set, open will fail if the
file exists.

The file pointer used to mark the current position within the file is set
to the beginning of the file.

The new file descriptor is set to remain open across exec system
calls, See fcntl (2).

The named file is opened unless one or more of the following are

(' true:
- [ENOTDIR]
[ENOENT]

[EACCES]

[EACCES]
[EISDIR]

[EROFS]

[EMFILE]
[ENXIO]

[ETXTBSY]

( [EFAULT]

May 7, 1986

A component of the path prefix is not a directory.

O_CREAT is not set and the named file does not
exist.

A component of the path prefix denies search per-
mission.

Oflag permission is denied for the named file.

The named file is a directory and oflag is write or
read/write.

The named file resides on a read-only file system
and offag is write or read/write.

Twenty (20) file descriptors are currently open.

The named file is a character special or block spe-
cial file, and the device associated with this special
file does not exist.

The file is a pure procedure (shared text) file that is
being executed and offag is write or read/write.

Path points outside the allocated address space of
the process.

Page 2



OPEN(2) UNIX Sys5 OPEN(2)

[EEXIST] O_CREAT and O_EXCL are set, and the named file
exists. N
[ENXIO] O_NDELAY is set, the named file is a FIFO, -~
O_WRONLY is set, and no process has the file open
for reading.
[EINTR] A signal was caught during the open system call.
[ENFILE] The system file table is full.

RETURN VALUE
Upon successful completion, the file descriptor is returned. Other-
wise, a value of —1 is returned and errno is set to indicate the error.

SEE ALSO
chmod(2), close(2), creat(2), dup(2), fcnti(2), Iseek(2), read(2),
umask(2), write(2). :

N
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-. NAME
pause — suspend process until signal

SYNOPSIS
pause ()

DESCRIPTION
Pause suspends the calling process until it receives a signal. The
signal must be one that is not currently set to be ignored by the cal-
ling process.

If the signal causes termination of the calling process, pause will not
return.

If the signal is caught by the calling process and control is returned
from the signal-catching function (see signal (2)), the calling pro-
cess resumes execution from the point of suspension; with a return
value of -1 from pause and errno set to EINTR.

SEE ALSO
alarm(2), kill(2), signal(2), wait(2).
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NAME /;\\
pipe — create an interprocess channel (
NS
SYNOPSIS
int pipe (fildes)
int fildes[2];

DESCRIPTION
Pipe creates an /O mechanism called a pipe and returns two file
descriptors, fildes [0] and fildes [1]. Fildes [0] is opened for reading
and fildes [1] is opened for writing.

Up to 5120 bytes of data are buffered by the pipe before the writing
process is blocked. A read only file descriptor fildes [0] accesses
the data written to fildes {1] on a first-in-first-out (FIFO) basis.

[EMFILE] Pipe will fail if 19 or more file descriptors are
currently open.
[ENFILE] The system file table is full.

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.

TN
SEE ALSO {\ J
read(2), write(2). :
sh(1) in the Sys5 UNIX User Reference Manual.
/—\\
\‘\\/’
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—_ NAME
( plock — lock process, text, or data in memory

SYNOPSIS
#include <sys/lock.h>

int plock (op)
int op;

DESCRIPTION
Plock allows the calling process to lock its text segment (text lock),
its data segment (data lock), or both its text and data segments
(process lock) into memory. Locked segments are immune to all
routine swapping. Plock also allows these segments to be
unlocked. The effective user ID of the calling process must be
super-user to use this call. Op specifies the following:

PROCLOCK - lock text and data segments into memory
(process lock)

TXTLOCK - lock text segment into memory (text lock)
DATLOCK - lock data segment into memory (data lock)
UNLOCK - remove locks
‘ . Plock will fail and not perform the requested operation if one or
( : more of the following are true:

[EPERM] The effective user ID of the calling process is not
super-user.

[EINVAL] Op is equal to PROCLOCK and a process lock, a
text lock, or a data lock already exists on the cal-
ling process.

[EINVAL] Op is equal to TXTLOCK and a text lock, or a pro-
cess lock already exists on the calling process.

[EINVAL] Op is equal to DATLOCK and a data lock, or a pro-
cess lock already exists on the calling process.

[EINVAL] Op is equal to UNLOCK and no type of lock exists

on the calling process.

RETURN VALUE
Upon successful completion, a value of 0 is returned to the calling
process. Otherwise, a value of —1 is returned and errno is set to
indicate the error.

~ SEE ALSO
( exec(2), exit(2), fork(2).
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NAME
profil — execution time profile
SYNOPSIS
void profil (buff, bufsiz, offset, scale)
char *buff;
int bufsiz, offset, scale;
DESCRIPTION

Buff points to an area of core whose length (in bytes) is given by
bufsiz . After this call, the user's program counter (pc) is examined
each clock tick (60th second); offset is subtracted from it, and the
result multiplied by scale . If the resulting number corresponds to a
word inside buff , that word is incremented.

The scale is interpreted as an unsigned, fixed-point fraction with
binary point at the left: 0177777 (octal) gives a 1-1 mapping of pc's
to words in buff ; 077777 (octal) maps each pair of instruction words
together. 02(octal) maps all instructions onto the beginning of buff
(producing a non-interrupting core clock).

Profiling is turned off by giving a scale of 0 or 1. It is rendered inef-
fective by giving a bufsiz of 0. Profiling is turned off when an exec
is executed, but remains on in child and parent both after a fork .

Profiling will be turned off if an update in buff would cause a

memory fault.

RETURN VALUE

Not defined.

SEE ALSO

Page 1

monitor(3C).
prof(1) in the Sys5 UNIX User Reference Manual.
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NAME

ptrace — process trace

SYNOPSIS

int ptrace (request, pid, addr, data);
int request, pid, addr, data;

DESCRIPTION

Page 1

Ptrace provides a means by which a parent process may control the
execution of a child process. Its primary use is for the implementa-
tion of breakpoint debugging. The child process behaves normally
until it encounters a signal (see signal (2) for the list), at which time
it enters a stopped state and its parent is notified via wait (2). When
the child is in the stopped state, its parent can examine and modify
its “core image” using ptrace . Also, the parent can cause the child
either to terminate or continue, with the possibility of ignoring the
signal that caused it to stop.

The request argument determines the precise action to be taken by
ptrace and is one of the following:

0 This request must be issued by the child process if it
is to be traced by its parent. It turns on the child’s
trace flag that stipulates that the child should be left in
a stopped state upon receipt of a signal rather than
the state specified by func ; see signal (2). The pid ,
addr , and data arguments are ignored, and a return
value is not defined for this request. Peculiar results
will ensue if the parent does not expect to trace the
child.

The remainder of the requests can only be used by the parent pro-
cess. For each, pid is the process ID of the child. The child must
be in a stopped state before these requests are made.

1,2 With these requests, the long at location addr in the
address space of the child is returned to the parent
process. If | and D space are not separated, either
request 1 or request 2 may be used with equal results.
The data argument is ignored. These two requests
will fail if addr is not the start address of a long, in
which case a value of —1 is returned to the parent pro-
cess and the parent’s errno is set to EIO.

3 With this request, the word long at location addr in
the child's USER area in the system’s address space
(see <sys/user.h>) is returned to the parent pro-
cess. Addresses in this area range from 0 to 4096.
The data argument is ignored. This request will fail if
addr is not the start address of a word or is outside
the USER area, in which case a value of —1 is returned
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to the parent process and the parent’s errno is set to
EIO.

With these requests, the long value given by the data
argument is written into the address space of the child
at location addr . Either request 4 or request 5 may be
used with equal results. Upon successful completion,
the value written into the address space of the child is
returned to the parent. These two requests will fail if
addr is a location in a pure procedure space and
another process is executing in that space, or adadr is
not the start address of a word. Upon failure a value
of —1 is returned to the parent process and the
parent’s errno is set to EIO.

With this request, a few entries in the child's USER
area can be written. Data gives the value that is to be
written and addr is the location of the entry. The few
entries that can be written are:

the general registers (i.e., registers A0-A7 and
DO-D7

the condition codes of the Processor Status
Word

This request causes the child to resume execution. If

the data argument is O, all pending signals including
the one that caused the child to stop are canceled
before it resumes execution. |f the data argument is a
valid signal number, the child resumes execution as if

it had incurred that signal, and any other pending sig-

nals are canceled. The addr argument must be equal
to 1 for this request. Upon successful completion, the
value of data is returned to the parent. This request
will fail if data is not 0 or a valid signal number, in
which case a value of —1 is returned to the parent pro-
cess and the parent’s errno is set to EIO.

This request causes the child to terminate with the
same consequences as exit(2).

Page 2
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10

11

12

13
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This request sets the trace bit in the Processor Status
Word of the child (i.e., bit 15 and then executes the
same steps as listed above for request 7. The trace
bit causes an interrupt upon completion of one
machine instruction. This effectively allows single
stepping of the child.

This request attaches a debugger to a process. The
calling process becomes the debugger for the process
pid. This is similar to request 0 being made by the
process being attached. The process does not stop at
this time. The debugger must send a signal to the
process to stop it. If the attached process does a fork
the child inherits the debugger and gets a SIGTRAP
before it starts execution. The debugger will therefore
get notification of the new process. Only processes
which the caller has the right to send a signal to may
be attached.

This request detaches the debugger. This undoes the
effect of an attach to a process. Children of the pro-
cess being detached will not be affected. Children
must each be deliberately detached.

This request returns the parent process id for the pro-
cess pid.

This request copies the contents of the u_comm area
of the process pid to adar.

To forestall possible fraud, ptrace inhibits the set-user-id facility on
subsequent exec (2) calls. If a traced process calls exec , it will
stop before executing the first instruction of the new image showing
signal SIGTRAP .

Ptrace will in general fail if one or more of the following are true:

[EIO]
[ESRCH]

SEE ALSO
exec(2), signal(2), wait(2).

Page 3

Request is an illegal number.

Pid identifies a child that does not exist or has not
executed a pfrace with request 0 .
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NAME ,
read — read from file YN
SYNOPSIS S
int read (fildes, buf, nbyte) '
int fildes;
char =buf;

unsigned nbyte;

DESCRIPTION

Page 1

Fildes is a file descriptor obtained from a creat , open , dup , fcntl ,
or pipe system call.

Read attempts to read nbyte bytes from the file associated with
fildes into the buffer pointed to by buf .

On devices capable of seeking, the read starts at a position in the
file given by the file pointer associated with fildes . Upon return from
read , the file pointer is incremented by the number of bytes actually
read.

Devices that are incapable of seeking always read from the current
position. The value of a file pointer associated with such a file is
undefined.

Upon successful completion, read returns the number of bytes actu-
ally read and placed in the buffer; this number may be less than
nbyte if the file is associated with a communication line (see ioctl
(2) and termio (7)), or if the number of bytes left in the file is less

than nbyte bytes. A value of 0 is returned when an end-of-file has

been reached.

When attempting to read from an empty pipe (or FIFO):
If O_NDELAY is set, the read will return a Q.

If O_NDELAY is clear, the read will block until data is written
to the file or the file is no longer open for writing.

When attempting to read a file associated with a tty that has no data
currently available:

If O_NDELAY is set, the read will return a 0.

If O_NDELAY is clear, the read will block until data becomes
available.

Read will fail if one or more of the following are true:
[EBADF] Fildes is not a valid file descriptor open for reading.
[EFAULT] Buf points outside the allocated address space. L

e
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[EINTR] A signal was caught during the read system call.

( 'RETURN VALUE
) Upon successful completion a non-negative integer is returned indi-
cating the number of bytes actually read. Otherwise, a -1 is
returned and errno is set to indicate the error.

SEE ALSO
creat(2), dup(2), fcntl(2), ioctl(2), open(2), pipe(2).
termio(7) in the Sys5 UNIX Administrator Reference Manual.

(&
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NAME

semctl — semaphore

SYNOPSIS
#include <sys/types.h>

#include <sys/ipc.

UNIX Sys5 SEMCTL(2)

control operations

h>

#include <sys/sem.h>

int semctl (semid,

int semid, cmd,;

int semnum;

union semun {
int val;

semnum, cmd, arg)

struct semid_ds xbuf;

ushort *array;
} arg;

DESCRIPTION
Semctl provides a variety of semaphore control operations as speci-

Page 1

fied by cmd .

The following cmd s are executed with respect to the semaphore
specified by semid and semnum:

GETVAL

SETVAL

GETPID
GETNCNT
GETZCNT

Return the value of semval (see intro (2)).
{READ}

Set the value of semval to arg.val . {ALTER}
When this cmd is successfully executed, the
semad] value corresponding to the specified
semaphore in all processes is cleared.

Return the value of sempid. {READ}
Return the value of semncnt. {READ}
Return the value of semzcnt. |READ}

The following cmd s return and set, respectively, every semval in
the set of semaphores.

GETALL

SETALL

The following cmd s

Place semvals into array pointed to by
arg.array . {READ}

Set semvals according to the array pointed to
by arg.array . {ALTER} When this cmd is suc-
cessfully executed the semadj values
corresponding to each specified semaphore in
all processes are cleared.

are also available:

May 21, 1985
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IPC_STAT

IPC_SET

IPC_RMID

UNIX Sys5 SEMCTL(2)

Place the current value of each member of the
data structure associated with semid into the
structure pointed to by arg.buf . The contents
of this structure are defined in intro (2). {READ}

Set the value of the following members of the
data structure associated with semid to the
corresponding value found in the structure
pointed to by arg.buf :

sem_perm.uid

sem_perm.gid

sem_perm.mode /* only low 9 bits */

This cmd can only be executed by a process
that has an effective user ID equal to either that
of super-user or to the value of sem_perm.uid
in the data structure associated with semid .

Remove the semaphore identifier specified by
semid from the system and destroy the set of
semaphores and data structure associated with
it. This cmd can only be executed by a pro-
cess that has an effective user ID equal to
either that of super-user or to the value of
sem_perm.uid in the data structure associated
with semid .

Semct! will fail if one or more of the following are true:

[EINVAL]
[EINVAL]

[EINVAL]
[EACCES]

[ERANGE]

[EPERM]

[EFAULT]

Semid is not a valid semaphore identifier.

Semnum is less than zero or greater than
sem_nsems .

Cmd is not a valid command.

Operation permission is denied to the cal-
ling process (see intro (2)).

Cmd is SETVAL or SETALL and the value
to which semval is to be set is greater than
the system imposed maximum.

Cmd is equal to IPC_RMID or IPC_SET and
the effective user ID of the calling process
is not equal to that of super-user and it is
not equal to the value of sem_perm.uid in
the data structure associated with semid .

Arg.buf points to an illegal address.
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RETURN VALUE

Upon successful completion, the value returned depends on cmd as \”/ \3‘
follows: ' N
GETVAL The value of semval.
GETPID The value of sempid.
GETNCNT The value of semnent.
GETZCNT The value of semzcnt.
All others A value of 0.
Otherwise, a value of -1 is returned and errno is set to indicate the
error.
SEE ALSO
intro(2), semget(2), semop(2).
N S
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semget — get set of semaphores

SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem.h>

int semget (key, nsems, semflg)

key_t key;

int nsems, semflg;

DESCRIPTION
Semget returns the semaphore identifier associated with key .

A semaphore identifier and associated data structure and set con-
taining nsems semaphores (see intro (2)) are created for key if one
of the following are true:

Key is equal to IPC_PRIVATE .

Key does not already have a semaphore identifier associ-
ated with it, and ( semflg & IPC_CREAT ) is “true”.

Upon creation, the data structure associated with the new sema-
phore identifier is initialized as follows:

Sem_perm.cuid , sem_perm.uid , sem_perm.cgid , and
sem_perm.gid are set equal to the effective user ID and
effective group ID, respectively, of the calling process.

The low-order 9 bits of sem_perm.mode are set equal to
the low-order 9 bits of semflg .

Sem_nsems is set equal to the value of nsems .

Sem_otime is set equal to 0 and sem_ctime is set equal to
the current time.

Semget will fail if one or more of the following are true:

[EINVAL]

[EACCES]

e

[EINVAL]

[ENOENT]

Page 1 ‘

Nsems is either less than or equal to zero or
greater than the system-imposed limit.

A semaphore identifier exists for key , but opera-
tion permission (see intro (2)) as specified by the
low-order 9 bits of semflg would not be granted.

A semaphore identifier exists for key , but the
number of semaphores in the set associated with it
is less than nsems and nsems is not equal to
zero.

A semaphore identifier does not exist for key and (
semflg & IPC_CREAT ) is “false”.
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[ENOSPC] A semaphore identifier is to be created but the
system-imposed limit on the maximum number of ™
allowed semaphore identifiers system wide would
be exceeded.

[ENOSPC] A semaphore identifier is to be created but the
system-imposed limit on the maximum number of
allowed semaphores system wide would be

exceeded.

[EEXIST] A semaphore identifier exists for key but ( ( semflg
& IPC_CREAT) and ( semflg & IPC_EXCL ) ) is
“true”.

RETURN VALUE
Upon successful completion, a non-negative integer, namely a
semaphore identifier, is returned. Otherwise, a value of —1 is
returned and errno is set to indicate the error.

SEE ALSO
intro(2), semctl(2), semop(2).

May 7, 1986 Page 2



SEMOP(2) UNIX Sys5 SEMOP(2)

NAME

semop — semaphore operations

SYNOPSIS

#include <sys/types.h>
#include <sysl/ipc.h>
#include <sys/sem.h>

int semop (semid, sops, nsops)
int semid;

struct sembuf **sops;

int nsops;

DESCRIPTION

Page 1

Semop is automatically performs an array of semaphore operations
on the set of semaphores associated with the semaphore identifier
specified by semid. Sops is a pointer to the array of semaphore-
operation structures. Nsops is the number of such structures in the
array. The contents of each structure includes the following:

shot  sem_num; /* semaphore number */
shot  sem_op; /* semaphore operation */
shot  sem_flg; /* operation flags */

Each semaphore operation specified by sem_op is performed on
the corresponding semaphore specified by semid and sem_num .

Sem_op specifies one of three semaphore operations as follows:

If sem_op is a negative integer, one of the following will occur:
{ALTER}

If semval (see intro (2)) is greater than or equal to the abso-
lute value of sem_op, the absolute value of sem_op is sub-
tracted from semval. If (sem_flg & SEM_UNDO) is “true”, the
absolute value of sem_op is added to the calling process’s
semadj value (see exit (2)) for the specified semaphore.

If semval is less than the absolute value of sem_op and
(sem_flg & IPC_NOWAIT) is “true”, semop will return immedi-
ately.

If semval is less than the absolute value of sem_op and
(sem_flg & IPC_NOWAIT) is “false”, semop will increment the
semncnt associated with the specified semaphore and
suspend execution of the calling process until one of the fol-
lowing conditions occur.

Semval becomes greater than or equal to the absolute
value of sem_op . When this occurs, the value of
semncnt associated with the specified semaphore is
decremented, the absolute value of sem_op is sub-
tracted from semval and, if ( sem_flg & SEM_UNDO )
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is “true”, the absolute value of sem_op is added to the
calling process’s semadj value for the specified sema-
phore.

The semid for which the calling process is awaiting
action is removed from the system (see semctl (2)).
When this occurs, errno is set equal to EIDRM, and a
value of —1 is returned.

The calling process receives a signal that is to be
caught. When this occurs, the value of semncnt asso-
ciated with the specified semaphore is decremented,
and the calling process resumes execution in the
manner prescribed in signal (2).

If sem_op is a positive integer, the value of sem_op is added to
semval and, if (sem_flg & SEM_UNDO) is “true”, the value of
sem_op is subtracted from semadj value of the calling process for
the specified semaphore. {ALTER}

If sem_op is zero, one of the following will occur: {READ}

If semval is zero, semop will return immediately.

TN

\ y,
N~ S

If semval is not equal to zero and (sem_fig & IPC_NOWAIT) is
“true”, semop will return immediately. ~

If semval is not equal to zero and ( sem_flg & IPC_NOWAIT )\. -
is “false”, semop will increment the semzcnt associated with
the specified semaphore and suspend execution of the calling
process until one of the following occurs:

October 9, 1986

Semval becomes zero, at which time the value of
semzent associated with the specified semaphore is
decremented.

The semid for which the calling process is awaiting
action is removed from the system. When this occurs,
errno is set equal to EIDRM, and a value of —1 is
returned.

The calling process receives a signal that is to be
caught. When this occurs, the value of semzcnt asso-
ciated with the specified semaphore is decremented,
and the calling process resumes execution in the
manner prescribed in signal (2).

Page 2
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Semop will fail if one or more of the following are true for any of the

( ) semaphore operations specified by sops :

[EINVAL] Semid is not a valid semaphore identifier.

[EFBIG] Sem_num is less than zero or greater than or equal
to the number of semaphores in the set associated
with semid .

[E2BIG] Nsops is greater than the system-imposed max-
imum.

[EACCES] Operation permission is denied to the calling pro-
cess (see intro (2)).

[EAGAIN] The operation would result in suspension of the
calling process but ( sem_flg & IPC_NOWAIT ) is
“true”.

[ENOSPC] The limit on the number of individual processes

requesting an SEM_UNDO would be exceeded.

[EINVAL] The number of individual semaphores for which the
calling process requests a SEM_UNDO would
exceed the limit.

[ERANGE] An operation would cause a semval to overflow the
( system-imposed limit.
[ERANGE] An operation would cause a semadj value to over-

flow the system-imposed limit.
[EFAULT] Sops points to an illegal address.

Upon successful completion, the value of sempid for each sema-
phore specified in the array pointed to by sops is set equal to the
process ID of the calling process.

RETURN VALUE
If semop returns due to the receipt of a signal, a value of —1 is
returned to the calling process and errno is set to EINTR. |If it
returns due to the removal of a semid from the system, a value of
—1 is returned and errno is set to EIDRM.

Upon successful completion, the value of semval at the time of the
call for the last operation in the array pointed to by sops is returned.
Otherwise, a value of —1 is returned and errno is set to indicate the
error.

SEE ALSO
exec(2), exit(2), fork(2), intro(2), semctl(2), semget(2).

8
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_ NAME

setpgrp — set process group ID
SYNOPSIS
int setpgrp ()

DESCRIPTION »
Setpgrp sets the process group ID of the calling process to the pro-
cess ID of the calling process and returns the new process group ID.

RETURN VALUE
Setpgrp returns the value of the new process group ID.

SEE ALSO
exec(2), fork(2), getpid(2), intro(2), kill(2), signal(2).
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NAME P
setuid, setgid — set user and group IDs \
SYNOPSIS ~
int setuid (uid)
int uid;
int setgid (gid)
int gid;

DESCRIPTION
Setuid ( setgid ) is used to set the real user (group) ID and effec-
tive user (group) 1D of the calling process.

If the effective user ID of the calling process is super-user, the real
user (group) ID and effective user (group) ID are set to uid ( gid ).

If the effective user ID of the calling process is not super-user, but
its real user (group) ID is equal to uid ( gid ), the effective user
(group) ID is set to uid ( gid ).

If the effective user ID of the calling process is not super-user, but
the saved set-user (group) ID from exec(2) is equal to uid (gid), the
effective user (group) ID is set to uid (gid).

Setuid ( setgid ) will fail if the real user (group) ID of the calling pro-
cess is not equal to uid ( gid ) and its effective user ID is not
super-user. [EPERM] ~ 7

The uid is out of range. [EINVAL]

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

SEE ALSO
getuid(2), intro(2).
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shmctl — shared memory control operations

SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>

#include <sys/shm.h>

int shmctl (shmid, cmd, buf)

int shmid, cmd;

struct shmid_ds *buf;

DESCRIPTION
Shmctl provides a variety of shared memory control operations as
specified by cmd . The following cmd s are available:

IPC_STAT

IPC_SET

IPC_RMID

Place the current value of each member of the
data structure associated with shmid into the
structure pointed to by buf . The contents of
this structure are defined in intro (2). {READ}

Set the value of the following members of the
data structure associated with shmid to the
corresponding value found in the structure
pointed to by buf :

shm_perm.uid

shm_perm.gid

shm_perm.mode /+ only low 9 bits =/

This cmd can only be executed by a process
that has an effective user ID equal to either that
of super-user or to the value of shm_perm.uid
in the data structure associated with shmid .

Remove the shared memory identifier specified
by shmid from the system and destroy the
shared memory segment and data structure
associated with it. This cmd can only be exe-
cuted by a process that has an effective user
ID equal to either that of super-user or to the
value of shm_perm.uid in the data structure
associated with shmid .

Shmctl will fail if one or more of the following are true:

[EINVAL]

[EINVAL]
[EACCES]

Shmid is not a valid shared memory iden-
tifier.
Cmd is not a valid command.

Cmd is equal to IPC_STAT and {READ}
operation permission is denied to the cal-
ling process (see intro (2)).
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[EPERM] Cmd is equal to IPC_RMID or IPC_SET and
the effective user ID of the calling process
is not equal to that of super-user and it is\
not equal to the value of shm_perm.uid in
the data structure associated with shmid .
[EFAULT] Buf points to an illegal address.
RETURN VALUE
Upon successful completion, a value of 0 is returned. Otherwise, a
value of —1 is returned and errno is set to indicate the error.
SEE ALSO
intro(2), shmget(2), shmop(2).
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NAME
shmget — get shared memory segment

SYNOPSIS
#include <sysi/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>

int shmget (key, size, shmflg)
key_t key;
int size, shmfig;

DESCRIPTION
Shmget returns the shared memory identifier associated with key .

A shared memory identifier and associated data structure and
shared memory segment of size size bytes (see intro (2)) are
created for key if one of the following are true:

Key is equal to IPC_PRIVATE .

Key does not already have a shared memory identifier
associated with it, and ( shmflg & IPC_CREAT ) is “true”.

Upon creation, the data structure associated with the new shared
memory identifier is initialized as follows:

Shm_perm.cuid , shm_perm.uid , shm_perm.cgid , and
shm_perm.gid are set equal to the effective user ID and
effective group ID, respectively, of the calling process.

The low-order 9 bits of shm_perm.mode are set equal to
the low-order 9 bits of shmflg . Shm_segsz is set equal to
the value of size .

Shm_lpid , shm_nattch , shm_atime , and shm_dtime
are set equal to 0.

Shm_ctime is set equal to the current time.
Shmget will fail if one or more of the following are true:

[EINVAL] Size is less than the system-imposed minimum or
greater than the system-imposed maximum.

[EACCES] A shared memory identifier exists for key but
operation permission (see intro (2)) as specified by
the low-order 9 bits of shmflg would not be
granted.

[EINVAL] A shared memory identifier exists for key but the
size of the segment associated with it is less than
size and size is not equal to zero.
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[ENOENT] A shared memory identifier does not exist for key
and ( shmflg & IPC_CREAT ) is “false”. ,
[ENOSPC] A shared memory identifier is to be created but the

system-imposed limit on the maximum number of
allowed shared memory identifiers system wide
would be exceeded.

[ENOMEM] A shared memory identifier and associated shared
memory segment are to be created but the amount
of available physical memory is not sufficient to fill
the request.

[EEXIST] A shared memory identifier exists for key but ( (
shmflg & IPC_CREAT ) and ( shmflg & IPC_EXCL )
) is “true”.
RETURN VALUE
Upon successful completion, a non-negative integer, namely a
shared memory identifier is returned. Otherwise, a value of -1 is
returned and errno is set to indicate the error.

SEE ALSO
intro(2), shmctl(2), shmop(2).
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shmop — shared memory operations

SYNOPSIS

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>

char *shmat (shmid, shmaddr, shmflg)
int shmid;

char *shmaddr

int shmflg;

int shmdt (shmaddr)
char *shmaddr

DESCRIPTION

Shmat attaches the shared memory segment associated with the
shared memory identifier specified by shmid to the data segment of
the calling process. The segment is attached at the address speci-
fied by one of the following criteria:

If shmaddr is equal to zero, the segment is attached at the
first available address as selected by the system.

If shmaddr is not equal to zero and ( shmflg & SHM_RND)
is “true”, the segment is attached at the address given by (
shmaddr - ( shmaddr modulus SHMLBA )).

If shmaddr is not equal to zero and ( shmflg & SHM_RND)
is “false”, the segment is attached at the address given by
shmadar .

Shmdt detaches from the calling process's data segment
the shared memory segment located at the address speci-
fied by shmaddr.

Shmdt will fail and not detach the shared memory segment
if shmaddr is not the data segment start address of a
shared memory segment.

The segment is attached for reading if ( shmflg & SHM_RDONLY) is
“true” {READ}, otherwise it is attached for reading and writing
{READ/WRITE}.

Shmat will fail and not attach the shared memory segment if one or
more of the following are true:

[EINVAL] Shmid is not a valid shared memory identifier.

[EACCES] Operation permission is denied to the calling pro-

cess (see intro (2)).

[ENOMEM] The available data space is not large enough to

Page 1
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[EINVAL] Shmaddr is not equal to zero, and the value of (
shmaddr - ( shmaddr modulus SHMLBA )) is an
illegal address. K/"

[EINVAL] Shmaddr is not equal to zero, ( shmflg &

SHM_RND) is “false”, and the value of shmaddr is
an illegal address.

[EMFILE] The number of shared memory segments attached
to the calling process would exceed the system-
imposed limit.

RETURN VALUES
Upon successful completion, the return value is as follows:

Shmat returns the data segment start address of the
attached shared memory segment.

Shmdt returns a value of 0.

Otherwise, a value of —1 is returned and errno is set to indicate the
error.

SEE ALSO
exec(2), exit(2), fork(2), intro(2), shmctl(2), shmget(2).
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signal — specify what to do upon receipt of a signal

SYNOPSIS

#include <signal.h>

int (+signal (sig, func))()

int sig;

void (*func)();

DESCRIPTION

Signal allows the calling process to choose one of three ways in
which it is possible to handle the receipt of a specific signal. Sig
specifies the signal and func specifies the choice.

Sig can be assigned any one of the following except SIGKILL :

SIGHUP
SIGINT
SIGQUIT
SIGILL
SIGTRAP
SIGIOT
SIGEMT
SIGFPE
SIGKILL
SIGBUS
SIGSEGV
SIGSYS
SIGPIPE
SIGALRM
SIGTERM
SIGUSR1
SIGUSR2
SIGCLD

SIGPWR

01
02
03~
04~
05~
06~
o7~
08~
09
10"
11"
12*
13
14
15
16
17
18

19

hangup

interrupt

quit

illegal instruction (not reset when caught)
trace trap (not reset when caught)
10T instruction

EMT instruction

floating point exception

kill (cannot be caught or ignored)
bus error

segmentation violation

bad argument to system call

write on a pipe with no one to read it
alarm clock

software termination signal
user-defined signal 1

user-defined signal 2

death of a child

(see WARNING below)

power fail

(see WARNING below)

See below for the significance of the asterisk (*) in the above list.

Func is assigned one of three values: SIG_DFL , SIG_IGN , or a
function address . Following are descriptions of these values:

SIG_DFL — terminate process upon receipt of a signal
Upon receipt of the signal sig , the receiving process is
to be terminated with all of the consequences outlined in
exit (2). In addition a “core image” will be made in the
current working directory of the receiving process if sig is
one for which an asterisk appears in the above list and
the following conditions are met:

Page 1
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The effective user ID and the real user ID of the
receiving process are equal.

An ordinary file named core exists and is writable or
can be created. If the file must be created, it will
have the following properties:

a mode of 0666 modified by the file creation
mask (see umask (2))

a file owner ID that is the same as the effective
user ID of the receiving process.

a file group ID that is the same as the effective
group ID of the receiving process

SIG_IGN — ignore signal

The signal sig is to be ignored.
Note: the signal SIGKILL cannot be ignored.

function address — catch signal

May 7, 1986

Upon receipt of the signal sig , the receiving process is to
execute the signal-catching function pointed to by func .
The signal number sig will be passed as the only argument
to the signal-catching function. Additional arguments are

passed to the signal-catching function for hardware- ~~
generated signals. Before entering the signal-catching

function, the value of func for the caught signal will be set
to SIG_DFL unless the signhal is SIGILL , SIGTRAP , or
SIGPWR .

Upon return from the signal-catching function, the receiving
process will resume execution at the point it was inter-
rupted.

When a signal that is to be caught occurs during a read , a
write , an open , or an ioct! system call on a slow device
(like a terminal; but not a file), during a pause system call,
or during a wait system call that does not return immedi-
ately due to the existence of a previously stopped or zom-
bie process, the signal catching function will be executed
and then the interrupted system call may return a -1 to the
calling process with errno set to EINTR.

Note: The signal SIGKILL cannot be caught.

Page 2
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A call to signal cancels a pending signal sig except for a pending
SIGKILL signal.

Signal will fail if sig is an illegal signal number, including SIGKILL .
[EINVAL]

RETURN VALUE
Upon successful completion, signal returns the previous value of
func for the specified signal sig . Otherwise, a value of —1 is
returned and errno is set to indicate the error.

SEE ALSO
kill(2), pause(2), ptrace(2), wait(2), setjimp(3C).
kill(1) in the Sys5 UNIX User Reference Manual.

WARNING
Two other signals that behave differently than the signals described
above exist in this release of the system; they are:

SIGCLD 18 death of a child (reset when caught)
SIGPWR 19 power fail (not reset when caught)

There is no guarantee that, in future releases of the UNIX system,
these signals will continue to behave as described below; they are
included only for compatibility with other versions of the UNIX sys-
tem. Their use in new programs is strongly discouraged.

For these signals, func is assigned one of three values: SIG_DFL ,
SIG_IGN , or a function address . The actions prescribed by these
values of are as follows:

SIG_DFL - ignore signal
The signal is to be ignored.

SIG_IGN - ignore signal
The signal is to be ignored. Also, if sig is SIGCLD , the
calling process’'s child processes will not create zombie
processes when they terminate; see exit (2).

function address - catch signal

If the signal is SIGPWR , the action to be taken is the
same as that described above for func equal to function
address . The same is true if the signal is SIGCLD
except, that while the process is executing the signal-
catching function, any received SIGCLD signals will be
queued and the signal-catching function will be continu-
ally reentered until the queue is empty.
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The SIGCLD affects two other system calls ( wait (2), and exit
(2)) in the following ways: 4

wait If the func value of SIGCLD is set to SIG_IGN and a wait >~
is executed, the wait will block until all of the calling
process's child processes terminate; it will then return a
value of —1 with errno set to ECHILD.

exit If in the exiting process's parent process the func value
of SIGCLD is set to SIG_IGN , the exiting process will not
create a zombie process.

When processing a pipeline, the shell makes the last process in
the pipeline the parent of the proceeding processes. A process
that may be piped into in this manner (and thus become the
parent of other processes) should take care not to set SIGCLD to
be caught.

TN
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NAME

( SYNOPSIS

stat, fstat — get file status

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

int stat (path, buf)
char *path;
struct stat +buf;

int fstat (fildes, buf)
int fildes;
struct stat =buf;

DESCRIPTION

Page 1

Path points to a path name naming a file. Read, write, or execute
permission of the named file is not required, but all directories listed
in the path name leading to the file must be searchable. Stat
obtains information about the named file.

Similarly, fstat obtains information about an open file known by the
file descriptor fildes, obtained from a successful open, creat, dup,
fentl, or pipe system call.

Buf is a pointer to a stat structure into which information is placed
concerning the file.

The contents of the structure pointed to by buf include the following
members:

ushort st_mode; /* File mode; see mknod (2) */

ino_t st_ino; /* Inode number */
dev_t st_dev; /* 1D of device containing */

/* a directory entry for this file */
dev_t st_rdev; /* ID of device */

/+ This entry is defined only for */
/* character special or block special

files =/

short st_nlink; /* Number of links */

ushort st_uid; /* User ID of the file's owner */
ushort  st_gid; /* Group ID of the file’s group */
off_t st_size; /* File size in bytes */

time_t st_atime; /+ Time of last access */
time_t st_mtime; /* Time of last data modification */
time_t st_ctime; /* Time of last file status change */

/* Times measured in seconds since
*f

/* 00:00:00 GMT, Jan. 1, 1970 =/
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st_atime Time when file data was last accessed. Changed by the
following system calls: creat(2), mknod(2), pipe(2), /
utime(2), and read(2). AN

st_mtime Time when data was last modified. Changed by the fol-
lowing system calls: creat(2), mknod(2), pipe(2),
utime(2), and write(2).

st_ctime Time when file status was last changed. Changed by
the following system calls: chmod(2), chown(2),
creat(2), link(2), mknod(2), pipe(2), unlink(2), utime(2),
and write(2).

SN

Stat will fail 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.

[EFAULT] Buf or path points to an invalid address.

Fstat will fail if one or more of the following are true:

[EBADF] Fildes is not a valid open file descriptor.

[EFAULT] Buf points to an invalid address.

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

SEE ALSO
chmod(2), chown(2), creat(2), link(2), mknod(2), pipe(2), read(2),
time(2), unlink(2), utime(2), write(2).
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NAME
stime — set time

SYNOPSIS
int stime (tp)
long *tp;

DESCRIPTION
Stime sets the system'’s idea of the time and date. Tp points to the
value of time as measured in seconds from 00:00:00 GMT January
1, 1970.

[EPERM] Stime will fail if the effective user ID of the calling
process is not super-user.

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

SEE ALSO
time(2).
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NAME

sync — update super-block \

SYNOPSIS N

void sync ()

DESCRIPTION

Page 1

Sync causes all information in memory that should be on disk to be
written out. This includes modified super blocks, modified i-nodes,
and delayed block /0.

It should be used by programs which examine a file system, for
example fsck , df , etc. It is mandatory before a boot.

The writing, although scheduled, is not necessarily complete upon
return from sync .
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NAME
time — get time
SYNOPSIS
long time ((long *) 0)
long time (tloc)
long =tloc;

DESCRIPTION
Time returns the value of time in seconds since 00:00:00 GMT,
January 1, 1970.

If tloc (taken as an integer) is non-zero, the return value is also
stored in the location to which tloc points.

[EFAULT] Time will fail if Hoc points to an illegal address.

RETURN VALUE
Upon successful completion, time returns the value of time. Other-
wise, a value of —1 is returned and errno is set to indicate the error.

SEE ALSO
stime(2).
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NAME

times — get process and child process times

SYNOPSIS

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

long times (buffer)
struct tms *buffer;

DESCRIPTION

Times fills the structure pointed to by buffer with time-accounting
information. The following are the contents of this structure:

struct tms {

time_t tms_utime;

time_t tms_stime;

time_t tms_cutime;

time_t tms_cstime;
|3
This information comes from the calling process and each of its ter-
minated child processes for which it has executed a wait . All times
are in 64ths of a second.

Tms_utime is the CPU time used while executing instructions in the
user space of the calling process.

Tms_stime is the CPU time used by the system on behalf of the cal-
ling process.

Tms_cutime is the sum of the tms_utime s and tms_cutime s of the
child processes.

Tms_cstime- is the sum of the tms_stime s and tms_cstime s of the
child processes.

[EFAULT] Times will fail if buffer points to an illegal address.

RETURN VALUE

Upon successful completion, times returns the elapsed real time, in
B4ths of a second, since an arbitrary point in the past (e.g., system
start-up time). This point does not change from one invocation of
times to another. If times fails, a —1 is returned and errno is set to
indicate the error.

SEE ALSO

Page 1

exec(2), fork(2), time(2), wait(2).
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NAME
( ulimit — get and set user limits

_ SYNOPSIS
long ulimit (cmd, newlimit)
int cmd;
long newlimit;

DESCRIPTION
This function provides for control over process limits. The cmd
values available are:

1 Get the file size limit of the process. The limit is in units of
512-byte blocks and is inherited by child processes. Files of
any size can be read.

2 Set the file size limit of the process to the value of newlimit .
Any process may decrease this limit, but only a process with
an effective user ID of super-user may increase the limit.
Ulimit will fail and the limit will be unchanged if a process with
an effective user ID other than super-user attempts to increase
its file size limit. [EPERM]

3 Get the maximum possible break value. See brk (2).
. _RETURN VALUE

( / Upon successful completion, a non-negative value is returned. Oth-
erwise, a value of —1 is returned and errno is set to indicate the
error.
SEE ALSO

brk(2), write(2).
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NAME
umask — set and get file creation mask TN
SYNOPSIS \_
int umask (cmask)
int cmask;
DESCRIPTION

Umask sets the process’s file mode creation mask to cmask and
returns the previous value of the mask. Only the low-order 9 bits of
cmask and the file mode creation mask are used.

RETURN VALUE :
The previous value of the file mode creation mask is returned.

SEE ALSO
chmod(2), creat(2), mknod(2), open(2).
mkdir(1), sh(1) in the Sys5 UNIX User Reference Manual.
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NAME

uname — get name of current UNIX system

SYNOPSIS

#include <sys/utsname.h>

int uname (name)
struct utsname *name;

DESCRIPTION

Uname stores information identifying the current UNIX system in the
structure pointed to by name .

Uname uses the structure defined in <sys/utsname.h> whose
members are:

char  sysname[9];
char  nodename[9];
char release[9];
char  version[9];
char  machine[9];

Uname returns a null-terminated character string naming the current
UNIX system in the character array sysname . Similarly, nodename
contains the name that the system is known by on a communica-
tions network. Release and version further identify the operating
system. Machine contains a standard name that identifies the
hardware that the UNIX system is running on.

[EFAULT] Uname will fail if name points to an invalid address.

RETURN VALUE

Upon successful completion, a non-negative value is returned. Oth-
erwise, —1 is returned and errno is set to indicate the error.

SEE ALSO

Page 1

uname(1) in the Sys5 UNIX User Reference Manual.
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unlink — remove directory entry

SYNOPSIS
int unlink (path)

char =path;

DESCRIPTION
Unlink removes the directory entry named by the path name pointed

Page 1

to be path .

The named file is unlinked unless one or more of the following are

true:
[ENOTDIR]
[ENOENT]
[EACCES]

[EACCES]

[EPERM]

[EBUSY]

[ETXTBSY]

[EROFS]

[EFAULT]

A component of the path prefix is not a directory.
The named file does not exist.

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

Write permission is denied on the directory contain-
ing the link to be removed.

The named file is a directory and the effective user
ID of the process is not super-user.

The entry to be unlinked is the mount point for a
mounted file system. |

The entry to be unlinked is the last link to a pure
procedure (shared text) file that is being executed.

The directory entry to be unlinked is part of a
read-only file system.

Path points outside the process's allocated
address space.

When all links to a file have been removed and no process has the
file open, the space occupied by the file is freed and the file ceases
to exist. If one or more processes have the file open when the last
link is removed, the removal is postponed until all references to the
file have been closed.

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

SEE ALSO
close(2), link(2), open(2).
rm(1) in the Sys5 UNIX User Reference Manual.

May 21, 1985



USTAT(2) UNIX Sys5 USTAT(2)

NAME

ustat — get file system statistics

SYNOPSIS

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

int ustat (dev, buf)
int dev;
struct ustat =buf;

DESCRIPTION

Ustat returns information about a mounted file system. Dev is a
device number identifying a device containing a mounted file sys-
tem. Buf is a pointer to a ustat structure that includes to following
elements:

daddr_t f_tfree; /* Total free blocks */
ino_t f_tinode; /% Number of free inodes =/
char f_fname[6]; /+ Filsys name =/
char f_fpack[6]; /* Filsys pack name =/
Ustat will fail if one or more of the following are true:
[EINVAL] Dev is not the device number of a device contain-
ing a mounted file system.
[EFAULT] Buf points outside the process'’s allocated address
space.

RETURN VALUE

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

SEE ALSO

Page 1

stat(2), fs(4).
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NAME .
utime — set file access and modification times TN

SYNOPSIS ‘ S
#include <sys/types.h>
int utime (path, times)
char *path;
struct utimbuf *times;

DESCRIPTION v
Path points to a path name naming a file. Utime sets the access
and modification times of the named file.

If times is NULL , the access and modification times of the file are
set to the current time. A process must be the owner of the file or
have write permission to use utime in this manner.

If times is not NULL, times is interpreted as a pointer to a utimbuf
structure and the access and modification times are set to the
values contained in the designated structure. Only the owner of the
file or the super-user may use utime this way.

The times in the following structure are measured in seconds since
00:00:00 GMT, Jan. 1, 1970.

struct  utimbuf {
time_t actime; [+ access time */

time_t modtime; /= modification time =/
|

Utime will fail if one or more of the following are true:

[ENOENT] The named file does not exist.

[ENOTDIR] - A component of the path prefix is not a directory.

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

[EPERM] The effective user ID is not super-user and not the
owner of the file and times is not NULL .

[EACCES] The effective user ID is not super-user and not the
owner of the file and times is NULL and write
access is denied.

[EROFS] The file system containing the file is mounted
read-only.

[EFAULT] Times is not NULL and points outside the process’s
allocated address space.

/ ™\

[EFAULT] - Path points outside the process's allocated \ /

address space.
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RETURN VALUE
Upon successful completion, a value of 0 is returned. Otherwise, a
value of —1 is returned and errno is set to indicate the error.

SEE ALSO
stat(2).
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NAME

wait — wait for child process to stop or terminate

SYNOPSIS

int wait (stat_loc)
int *=stat_loc;

int wait ((int *)0)

DESCRIPTION

Page 1

Wait suspends the calling process until one of the immediate chil-
dren terminates or until a child that is being traced stops, because it
has hit a break point. The wait system call will return prematurely if
a signal is received and if a child process stopped or terminated
prior to the call on wait , return is immediate.

If stat_loc (taken as an integer) is non-zero, 16 bits of information
called status are stored in the low order 16 bits of the location
pointed to by stat_loc . Status can be used to differentiate between
stopped and terminated child processes and if the child process ter-
minated, status identifies the cause of termination and passes use-
ful information to the parent. This is accomplished in the following
manner:

If the child process stopped, the high order 8 bits of status

will contain the number of the signal that caused the pro- -
cess to stop and the low order 8 bits will be set equal to

0177.

If the child process terminated due to an exit call, the low
order 8 bits of status will be zero and the high order 8 bits
will contain the low order 8 bits of the argument that the
child process passed to exit ; see exit (2).

If the child process terminated due to a signal, the high
order 8 bits of status will be zero and the low order 8 bits
will contain the number of the signal that caused the termi-
nation. In addition, if the low order seventh bit (i.e., bit 200)
is set, a “core image” will have been produced; see signal

2).

If a parent process terminates without waiting for its child processes
to terminate, the parent process ID of each child process is set to 1.
This means the initialization process inherits the child processes;
see intro (2).

Wait will fail and return immediately if one or more of the following
are true:

[ECHILD] The calling process has no existing unwaited-for |

child processes.
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[EFAULT] Stat_loc points to an illegal address.

RETURN VALUE
If wait returns due to the receipt of a signal, a value of -1 is
returned to the calling process and errno is set to EINTR. If wait
returns due to a stopped or terminated child process, the process ID
of the child is returned to the calling process. Otherwise, a value of
-1 is returned and errno is set to indicate the error.

SEE ALSO
exec(2), exit(2), fork(2), intro(2), pause(2), ptrace(2), signal(2).

WARNING
See WARNING in signal (2).
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NAME

write — write on a file

SYNOPSIS

int write (fildes, buf, nbyte)
int fildes;

char =buf,;

unsigned nbyte;

DESCRIPTION

Page 1

Fiides is a file descriptor obtained from a creat , open , dup , fentl ,
or pipe system call.

Write attempts to write nbyte bytes from the buffer pointed to by buf
to the file associated with the fildes .

On devices capable of seeking, the actual writing of data proceeds

“from the position in the file indicated by the file pointer. Upon return

from write , the file pointer is incremented by the number of bytes
actually written.

On devices incapable of seeking, writing always takes place starting
at the current position. The value of a file pointer associated with
such a device is undefined.

If the O_APPEND flag of the file status flags is set, the file pointer will
be set to the end of the file prior to each write.

Write will fail and the file pointer will remain unchanged if one or
more of the following are true:

[EBADF] Fildes is not a valid file descriptor open for writing.

[EPIPE and SIGPIPE signal]
- An attempt is made to write to a pipe that is not
open for reading by any process.

[EFBIG] An attempt was made to write a file that exceeds
the process’s file size limit or the maximum file
size. See ulimit (2).

[EFAULT] Buf points outside the process’s allocated address
space.
[EINTR] A signal was caught during the write system call.

If a write requests that more bytes be written than there is room for
(e.g., the ulimit (see ulimit (2)) or the physical end of a medium),
only as many bytes as there is room for will be written. For exam-
ple, suppose there is space for 20 bytes more in a file before reach-
ing a limit. A write of 512 bytes will return 20. The next write of a

May 7, 1986
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non-zero number of bytes will give a failure return (except as noted
below).

If the file being written is a pipe (or FIFO) and the O_NDELAY flag of
the file flag word is set, then write to a full pipe (or FIFO) will return a
count of 0. Otherwise (O_NDELAY clear), writes to a full pipe (or
FIFO) will block until space becomes available.

RETURN VALUE
Upon successful completion the number of bytes actually written is
returned. Otherwise, —1 is returned and errno is set to indicate the
error.

SEE ALSO
creat(2), dup(2), Iseek(2), open(2), pipe(2), ulimit(2).
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NAME

intro — introduction to standalone system calls, functions, and error
numbers

SYNOPSIS

#include <errno.h>

DESCRIPTION

Page 1

This section describes the system calls and functions provided in
the standalone archive /lib/lib2.a. Most of these calls have one or
more error returns. An error condition is indicated by an otherwise
impossible returned value. This is almost always —1; the individual
descriptions specify the details. An error number is also made avail-
able in the external variable errno. Errno is not cleared on success-
ful calls, so it should be tested only after an error has been indi-
cated.

Each standalone call description attempts to list all possible error
numbers. The following is a complete list of all possible error
numbers returned by standalone system calls and functions, with
their names as described in <errno.h>.

1 EPERM Not owner
Typically this error indicates an attempt to modify a file in
some way. Disk files cannot be modified while in standalone
mode.

2 ENOENT No such file or directory
This error occurs when a file name is specified and the file
should exist but doesn’t, or when one of the directories in a
path name does not exist.

5 EIO /O error
Some physical /O error has occurred. This error may in
some cases occur on a call following the one to which it
actually applies.

6 ENXIO No such device or address
I/0 on a special file refers to a subdevice which does not
exist, or beyond the limits of the device. It may also occur
when, for example, a tape drive is not on-line.

9 EBADF Bad file number
Either a file descriptor refers to no open file, or a read
(respectively, write) request is made to a file which is open
only for writing (respectively, reading).

13 EACCES Permission denied
An attempt was made to access a file in a way forbidden by
the protection system.

October 13, 1986
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16 EBUSY Device or resource busy
An attempt was made to mount a device that was already
mounted or an attempt was made to dismount a device on \ S
which there is an active file (open file, current directory,
mounted-on file, active text segment), or the device or
resource is currently unavailable.

17 EEXIST File exists
An existing file was mentioned in an inappropriate context,
e.g., mknod.

19 ENODEV No such device
An attempt was made to apply an inappropriate system call
to a device; e.g., read a write-only device.

20 ENOTDIR Not a directory
A non-directory was specified where a directory is required,
for example in a path prefix or as an argument to chdir (2).

22 EINVAL Invalid argument )
Some invalid argument (e.g., dismounting a non-mounted
device or reading or writing a file for which /seek has gen-
erated a negative pointer).

24 EMFILE Too many open files
No process may have more than 20 file descriptors open at .
a time. S

25 ENOTTY Not a character device
An attempt was made to ioct/(2) a file that is not a special
character device.

27 EFBIG File too large
The size of a file exceeded the maximum file size
(1,082,201,088 bytes).

DEFINITIONS
See intro(2) for a complete set of definitions.

DEVICES )
A limited number of device drivers are available for use with stand-
alone programs. These are the disk driver, the reel-to-reel and car-
tridge tape drivers, the floppy disk driver (P/15 and P/20 only) and
the null device. The names used to refer to these devices are
shown in Table 2.1.
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Table 2-1.

/dev/dsk/#s#  disk drive, blocked 1/O
/dev/rrm/Om reel-to-reel tape, raw 1/O, rewind on close
/dev/rrm/Omn  reel-to-reel tape, raw 1/O, no rewind on close
/dev/rm/Orﬁ reel-to-reel tape, blocked I/0, rewind on close
/dev/rm0 reel-to-reel tape, blocked I/0, rewind on close
/dev/rm/Omn reel-to-reel tape, blocked 1/0, no rewind on close
/dev/nrmQ reel-to-reel tpae, blocked 1/0O, no rewind on close
/dev/rpt/Om cartridge tape, blocked I/0, rewind on close
/dev/rpt0 cartridge tape, blocked 110, rewind on close
/dev/rtp/Omn cartridge tape, blocked 1/0, no rewind on close
/dev/nrpt0 cartridge tape, blocked I/0, no rewind on close
/dev/fp/Om floppy disk (P/15 and P/20 only)
/dev/null the null device
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NAME

access — determine accessibility of a file

SYNOPSIS

int access (path, amode)
char *path;
int amode;

DESCRIPTION
Path points to a path name naming a file. Access checks the
named file for accessibility according to the bit pattern contained in
amode. The bit pattern contained in amode is constructed as fol-

lows:
04 read
02 write
01 execute (search)
00 check existence of file

Access will fail if one of the following is true:

[EINVAL] The file is not available for reading.

ACCESS(2S)

[ENOTDIR] A component of the path prefix is not a directory.

[ENOENT]  The named file does not exist.

[EMFILE] Twenty (20) file descriptors are currently open.
[EACCES]  The file cannot be used in the specified mode.

RETURN VALUE
If the requested access is permitted, a value of 0 is returned. Oth-
erwise, a value of —1 is returned and errno is set to indicate the

error.

SEE ALSO

Page 1

open(2S), stat(2S).
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NAME
(" brk, sbrk — change data segment space allocation
- SYNOPSIS

int brk (endds)
char *endds;
char *sbrk (incr)
int incr;

DESCRIPTION

Brk and sbrk are used to change dynamically the amount of space
allocated for the calling process's data segment. The change is
made by resetting the process’'s break value and allocating the
appropriate amount of space. The break value is the address of the
first location beyond the end of the data segment. The amount of
allocated space increases as the break value increases. The newly
allocated space is set to zero.

Brk sets the break value to endds and changes the allocated space
accordingly.

Sbrk adds incr bytes to the break value and changes the allocated
space accordingly. Incr can be negative, in which case the amount
of allocated space is decreased.

( RETURN VALUE :

Page 1

Brk returns a value of 0 and sbrk returns the old break value.
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NAME |
chdir — change working directory N

SYNOPSIS \\/
int chdir (path)
char =path;

DESCRIPTION )

Path points to the path name of a directory. Chdir causes the
named directory to become the current working directory, the start-
ing point for path searches for path names not beginning with /.

RETURN VALUE
A value of 0 is returned.

RN

\_\‘\ﬁ ) ’/,
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NAME
chmod — change mode of file

' SYNOPSIS
int chmod ()

DESCRIPTION ,
This is a dummy routine and always returns a -1 with the error:

[EPERM]  The file cannot be modified by standalone process.
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NAME
close — close a file descriptor /N
SYNOPSIS N
int close (fildes)
int fildes;

DESCRIPTION
Fildes is a file descriptor obtained from a creat or open standalone
system call. Close closes the file descriptor indicated by fildes .
[EBADF]
Close will fail with errno set to [EBADF] if fildes is not a
valid open file descriptor.

RETURN VALUE
Upon successful completion, a value of O is returned. Otherwise, a
value of —1 is returned and errno is set to indicate the error.

SEE ALSO
creat(2S), open(2S).

N
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NAME
creat — create a new special file

SYNOPSIS
int creat (path)
char =path;

DESCRIPTION
Creat creates a new device file.

Upon successful completion, the file descriptor is returned and the
file is open for writing, even if the mode does not permit writing.
The file pointer is set to the beginning of the file. No process may
have more than 20 files open simultaneously. A new file may be
created with a mode that forbids writing.

Creat will fail if one or more of the following are true:

[ENOTDIR] A component of the path prefix is not a directory.

[ENOENT] A component of the path prefix does not exist.

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

[ENOENT] The path name is null.

[ENOENT] The special file is not one available in standalone
mode.

[EACCES] The file is not a special device file.

[EMFILE] Twenty (20) file descriptors are currently open.

RETURN VALUE
Upon successful completion, a non-negative integer, namely the file
descriptor, is returned. Otherwise, a value of —1 is returned and
errno is set to indicate the error.

SEE ALSO
close(2S), intro(2S), Iseek(2S), open(2S), read(2S), umask(2S),
write(2S).
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NAME
exit — terminate process

SYNOPSIS
void exit (status)
int status;

DESCRIPTION
Exit terminates the calling process, displaying "EXIT <status>" and
~ closing all file descriptors open in the calling process.
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NAME

fltused, uufp, fcmp, comfloa, fadd, fsub, fmul, fdiv, dneg, fneg, ftod,
dtof, afadd, afsub, afmul, afdiv, afaddf, afsubf, afmulf, afdivf, softfp,
convert, conv, itod, dtoi, itof, ftoi. — float and double routines

DESCRIPTION

Page 1

These are all dummy routines which merely return. They are pro-
vided to enable compilation of programs, but any program which
uses these routines can be expected to fail. You cannot, then, do
any mathematics involving floats or doubles, you cannot convert
from floats to doubles or integers or vice versa in any combination,
and you cannot print floating point numbers.
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NAME
getargv — display a program name and get arguments for it N

SYNOPSIS "/
int getargv (cmd, argvp, ff)
char *cmd;
char *(*argvp[ 1);
int ff;
DESCRIPTION
Getargv displays the name of a standalone program on stdout in the

form "$$ < cmd >" and waits for arguments to be provided from
stdin. ’

If ff has a value greater than 0, the argument buffer argvp is first
cleared. Arguments are assumed to be separated by blanks or
tabs, and input is terminated by entry of a carriage return (\n).
Arguments are put into the buffer in the order received, with the first
(index 0) argument being cmd.

RETURN VALUE
A zero is returned.
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NAME
‘ getpid — get process ID
SYNOPSIS

int getpid ()

DESCRIPTION _
This is a dummy routine. It returns 0, which is the appropriate value
in standalone mode.
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NAME
getuid, geteuid, getgid, getegid — get real user, effective user, real ~
group, and effective group IDs

SYNOPSIS
unsigned short getuid ()

NS

unsigned short geteuid ()
unsigned short getgid ()
unsigned short getegid ()

DESCRIPTION
These are dummy routines. All return O, which is the appropriate
value in standalone mode.
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NAME
gtty — get terminal characterisitcs

... SYNOPSIS

int gtty (fildes, buf)
int fildes;

struct sgttyb *buf;

DESCRIPTION
Gtty gets the terminal characteristics of the device specified by
fildes. Fildes must have a value of 0, 1, or 2. An error [ENOTTY] is
returned if it does not.

The buffer buf has the form:
struct  sgttyb {

char sg _ispeed;  /*input speed*/
char sg _ospeed; /*output speed*/
char sg _erase; /*erase character*/
char sg _kill; /*kill character*/
int sg _flags; /"mode flags™/
}

Mode flags which are supported are:

(7 RAW (040) Handle input in raw mode.

LCASE (04) Map upper case input to lower case.
XTABS (02) Expand tabs to 7 spaces.

ECHO (010) Echo input received from stdin to stdout.
CRMOD (020) Map newline to newline/carriage return.
Input and output speeds are as described in tty(7).

RETURN VALUE
Upon successful completion, a 0 is returned. Otherwise, a -1 is
returned and errno is set to [ENOTTY].

SEE ALSO
stty(2S), tty(7).
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NAME
isatty — returns a 1 if specified file descriptor is a terminal

SYNOPSIS
int isatty (fildes)

int fildes;

DESCRIPTION
If fildes is stdin, stdout or stderr (0, 1, or 2), isatty returns a 1. Oth-
erwise a 0 is returned. '

Page 1 October 13, 1986
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NAME
kill - send a signal to a process or a group of processes

SYNOPSIS
int kill ()

DESCRIPTION
This is a dummy routine. It always returns a 0.
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NAME

Iseek — move read/write file pointer

SYNOPSIS

long Iseek (fildes, offset, whence)
int fildes;

long offset;

int whence;

DESCRIPTION

Fildes is a file descriptor returned from a creat or open standalone
system call. Lseek sets the file pointer associated with fildes as fol-
lows:
If whence is 0, the pointer is set to offset bytes.
If whence is 1, the pointer is set to its current location plus
offset .
If whence is 2, the pointer is set to the size of the file plus
offset .

Upon successful completion, the resulting pointer location, as meas-
ured in bytes from the beginning of the file, is returned.

Lseek will fail and the file pointer will remain unchanged if one or
more of the following are true:

[EBADF] Fildes is not an open file descriptor.
[EINVAL] Whence is not 0, 1, or 2.
[EINVAL] The resulting file pointer would be negative.

Some devices are incapable of seeking. The value of the file
pointer associated with such a device is undefined.

RETURN VALUE

Upon successful completion, a non-negative integer indicating the
file pointer value is returned. Otherwise, a value of —1 is returned
and errno is set to indicate the error.

SEE ALSO

Page 1

creat(2S), open(2S), tell(2S)
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NAME

mknod — make a special file

SYNOPSIS

#include stand.h

int mknod (path, major, minor, offset)
char *path;

int major, minor;

daddr_t offset;

DESCRIPTION

Mknod defines a new device file named by the path name pointed
to by path.

The strategy which will be used is determined by the device table
entry indexed by major. The physical unit number is determined by
minor. The default beginning access offset is defined by offset.

Mknod will fail, the new device name will not be defined, and errno
will be set to one of the following values if one or more of the follow-
ing conditions is true:

[EINVAL] Major is not a valid index into the device table, or any of
the parameters are less than 0.

[EEXIST] The special file name has already been defined.

Mknod will also fail if the maximum number of special files has
already been defined. An error message will be displayed in this
case.

RETURN VALUE

Page 1

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

SYNOPSIS
int mount (spec, dir)
char =spec, =dir; ¥
DESCRIPTION
Mount requests that a removable file system contained on the block

special file identified by spec be mounted on the directory identified
by dir . Spec and dir are pointers to path names.

Upon successful completion, references to the file dir will refer to
the root directory on the mounted file system.

Mount will fail if one or more of the following are true:

[ENODEV] Spec is not a device available for use in stand-
alone mode.

[EINVAL] Dir is not available for use in standalone mode.

[ENXIO] The device associated with spec does not exist.

[ENOTDIR] Dir is not a directory.

[EBUSY] The device associated with spec is currently
mounted.

[EBUSY] There are no more mount table entries.

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

SEE ALSO
umount(2S).
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NAME

nice — change priority of a process
SYNOPSIS

int nice ()

DESCRIPTION »
This is a dummy routine provided for compilation compatibility. Nice
always returns a value of 0.
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NAME

open — open for reading or writing

SYNOPSIS

int open (path, oflag)
char *path;
int oflag;

DESCRIPTION

Path points to a path name naming a file. Open opens a file
descriptor for the named file and sets the file status flags according
to the value of oflag, defined as shown:

0 Open for reading only.
1 Open for writing only.
2 Open for reading and writing.

The file pointer used to mark the current position within the file is set
to the beginning of the file.

The named file is opened unless one or more of the following are
true:

[EINVAL] Mode is not valid.

[EACCES] Mode is 1 or 2 and the file is not a special file (dev- -
ice).

[ENOTDIR] A component of the path prefix is not a directory.

[ENOENT] The named file does not exist, or the path name is
null.

[EMFILE] Twenty (20) file descriptors are currently open.

RETURN VALUE

Upon successful completion, the file descriptor is returned. Other-
wise, a value of —1 is returned and errno is set to indicate the error.

SEE ALSO
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close(2S), creat(2S), Iseek(2S), read(2S), umask(2S), write(2S).
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NAME

read — read from file

SYNOPSIS

int read (fildes, buf, nbyte)
int fildes;

char =buf;

unsigned nbyte;

DESCRIPTION

Fildes is a file descriptor obtained from a creat or open standaione
system call.

Read attempts to read nbyte bytes from the file associated with
fildes into the buffer pointed to by buf .

On devices capable of seeking, the read starts at a position in the
file given by the file pointer associated with fildes . Upon return from
read , the file pointer is incremented by the humber of bytes actually
read.

Devices that are incapable of seeking always read from the current
position. The value of a file pointer associated with such a file is
undefined.

Upon successful completion, read returns the number of bytes actu-
ally read and placed in the buffer; this number may be less than
nbyte if the file is associated with a communication line or if the
number of bytes left in the file is less than nbyte bytes. A value of 0
is returned when an end-of-file has been reached.

Read will fail if the following is true:
[EBADF] Fildes is not a valid file descriptor open for reading.

RETURN VALUE

Upon successful completion a non-negative integer is returned indi-
cating the number of bytes actually read. Otherwise, a —1 is
returned and errno is set to indicate the error.

SEE ALSO
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creat(2S), open(2S).
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NAME
sleep — suspend execution for interval N
SYNOPSIS | N
int sleep (seconds)
int seconds;
DESCRIPTION

The current process is suspended from execution for the number of
seconds specified by the argument. The actual suspension time will
be less than that requested if any character is read from stdin. The
value returned by sleep will be the “unslept” amount (the requested
time minus the time actually slept).
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NAME

srcheof — position to a specific file number on a tape.

SYNOPSIS

srcheof (fdesc, count)
int fdesc, count;

DESCRIPTION

Srcheof will advance a tape drive specified by the file descriptor
fdesc to the start of the file number indicated by count.

Srcheof will fail, returning a -1 with errno set appropriately if one of
the following conditions is true:

[EBADF] fdesc does not indicate a valid open file
[EBADF] fdesc does not indicate a tape device

RETURN VALUE

Upon successful completion, a value of 0 is returned. Otherwise, a
value of -1 will be returned with errno set appropriately, or if there
has been a hardware problem detected by the tape controller, the
error status value is returned. These values are defined in the tape
controller header files. These files are /usr/include/sysl/imsc.h for
the cartridge tape, and /usrlinclude/sys/rm.h for the reel-to-reel
tape.

SEE ALSO

Page 1

open(2S), creat(2S)
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NAME
stat, fstat — get file status

SYNOPSIS
int stat (path, buf)
char *path;
struct stat =buf;

int fstat (fildes, buf)
int fildes;
struct stat *buf;

DESCRIPTION

Path points to a path name naming a file. Read, write, or execute
permission of the named file is not required, but all directories listed
in the path name leading to the file must be searchable. Stat
obtains information about the named file.

Similarly, fstat obtains information about an open file known by the
file descriptor fildes , obtained from a successful open or creat sys-

tem call.

Buf is a pointer to a stat structure into which information is placed

concerning the file.

The contents of the structure pointed to by buf include the following -

members:
ushort st_mode;
ino_t st_ino;
dev_t st_dev;

dev_t st_rdev;

files */

short st_nlink;
ushort  st_uid;
ushort  st_gid;
off_t st_size;
time_t st_atime;
time_t st_mtime;
time_t st_ctime;

%/

/+ File mode; see mknod (2) */

/+* Inode number =/

/% 1D of device containing =/

/* a directory entry for this file =/

/* 1D of device */

/* This entry is defined only for */

/* character special or block special

[+ Number of links */

/= User ID of the file's owner */

/= Group ID of the file’s group =/

I+ File size in bytes =/

/+ Time of last access */

/* Time of last data modification */

/+ Time of last file status change */

/* Times measured in seconds since

/+ 00:00:00 GMT, Jan. 1, 1970 */

AN

NS

st_atime Time when file data was last accessed. This will not be ,
changed by any standalone system call.

st_mtime Time when data was last modified. Not altered in stan-

dalone mode.

Page 1

October 13, 1986

\“\ //



STAT(2S) (Plexus) STAT(2S)

st_ctime Time when file status was last changed.
Stat will fail 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.
Fstat will fail if the following is true:
[EBADF] Fildes is not a valid open file descriptor.

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.

October 13, 1986 Page 2



STIME(2S) (Plexus) STIME(2S)

NAME
stime — set time

SYNOPSIS
int stime (tp)
long *tp;
DESCRIPTION
Stime sets the system'’s idea of the time and date. Tp points to the

value of time as measured in seconds from 00:00:00 GMT January
1, 1970.

SEE ALSO
time(2S).
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NAME
stty — set terminal characteristics

SYNOPSIS
int stty (fildes, buf)
int fildes;
struct sgttyb buf;

DESCRIPTION
Stty sets the terminal characteristics of the device specified by fildes
to the value indicated in the struct *buf. Fildes must have a value of
0, 1, or 2. An error [ENOTTY] is returned if it does not.

The buffer has the form:

struct  sgttyb {

char sg_ispeed;
char sg_ospeed;
char sg_erase;
char sg_Kkill;

int sg_flags;

}

Mode flags which are aupported are:
RAW (040) Handle input in raw mode.

LCASE (04)
Map upper case input to lower case.

XTABS (02)
Expand tabs to 7 spaces.

ECHO (010)
Echo input received from stdin to stdout.

CRMOD (020)
Map newline to newline/carriage return.

Input and output speeds are as described in tty(7).

RETURN VALUE
Upon successful completion, a 0 is returned. Otherwise, a -1 is
returned and errno is set to [ENOTTY].

SEE ALSO
gtty(2S), tty(7).
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NAME

tell — report the current value of a file pointer

SYNOPSIS

off_t tell (fildes)
int fildes;

DESCRIPTION

Tell is a shorthand call to /seek. It calls /seek for the deivce indi-
cated by the file descriptor fildes with an offset of 0 and a "whence"
parameter of 1 (see Iseek(2s)). Tell will fail if one or more of the fol-
lowing are true:

[EBADF]  Fildes is not an open file descriptor.
[EINVAL] Whence is not 0, 1, or 2.
[EINVAL] The resulting file pointer would be negative.

RETURN VALUE

Upon successful completion, a non-negative integer indicating the
file pointer value is returned. Otherwise, a value of -1 is returned
and errno is set to indicate the eroor.

SEE ALSO

Page 1

creat(2S), open(2S), Iseek(2S).
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NAME
time — get time
SYNOPSIS
long time ((long *) 0)
long time (tloc)
long =*tloc;

DESCRIPTION

Time returns the value of time in seconds since 00:00:00 GMT,
January 1, 1970.

If tloc (taken as an integer) is non-zero, the return value is also
stored in the location to which tloc points.

RETURN VALUE
Time returns the value of time.

SEE ALSO
stime(2S).
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NAME
umask — set and get file creation mask

SYNOPSIS
int umask ()

DESCRIPTION
This is a dummy routine provided for compilation compatibility. It
always returns 0.
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NAME
umount — unmount a file system

SYNOPSIS
int umount (spec)
char *spec;

DESCRIPTION
Umount requests that a previously mounted file system contained
on the block special device identified by spec be unmounted. Spec
is a pointer to a path name. After unmounting the file system, the
directory upon which the file system was mounted reverts to its ordi-
nary interpretation.

Umount will fail if the following is true:
[EINVAL] The device specified is hot mounted.

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

SEE ALSO
mount(2S).
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NAME

ustat — get file system statistics

SYNOPSIS

int ustat (dev, buf)
int dev;
struct ustat *buf;

DESCRIPTION

Ustat returns information about a mounted file system. Dev is a
device number identifying a device containing a mounted file sys-
tem. Buf is a pointer to a ustat structure that includes to following
elements:

daddr_t f_tfree; /* Total free blocks */

ino_t f_tinode; [+ Number of free inodes =/
char f_fname[6]; /* Filsys name */

char f_fpack[6]; /* Filsys pack name =/

Ustat will fail if the following is true:

[EINVAL] Dev is not the device nhumber of a device contain-
ing a mounted file system.

RETURN VALUE

Upon successful completion, a value of 0 is returned. Otherwise, a ~

value of —1 is returned and errno is set to indicate the error.

SEE ALSO

Page 1

stat(2S), fs(4).
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~ NAME

write — write on a file

SYNOPSIS

int write (fildes, buf, nbyte)
int fildes;
char =buf;
int nbyte;

DESCRIPTION

Fildes is a file descriptor obtained from a creat or open standalone
system call.

Write attempts to write nbyte bytes from the buffer pointed to by buf
to the file associated with the fildes .

On devices capable of seeking, the actual writing of data proceeds
from the position in the file indicated by the file pointer. Upon return
from write , the file pointer is incremented by the number of bytes
actually written.

On devices incapable of seeking, writing always takes place starting
at the current position. The value of a file pointer associated with
such a device is undefined.

Write will fail and the file pointer will remain unchanged if one or
more of the following are true:

[EBADF] Fildes is not a valid file descriptor open for writing.

[EFBIG] An attempt was made to write a file that exceeds
the process’s file size limit or the maximum file
size. See ulimit (2).

If a write requests that more bytes be written than there is room for
only as many bytes as there is room for will be written. For exam-
ple, suppose there is space for 20 bytes more in a file before reach-
ing a limit. A write of 512 bytes will return 20. The next write of a
non-zero number of bytes will give a failure return.

RETURN VALUE

Upon successful completion the number of bytes actually written is
returned. Otherwise, —1 is returned and errno is set to indicate the
error.

SEE ALSO

Page 1

creat(2S), Iseek(2S), open(2S).
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NAME

intro — introduction to subroutines and libraries
SYNOPSIS

#include <stdio.h>

#include <math.h>
DESCRIPTION

This section describes functions found in various libraries, other

than those functions that directly invoke UNIX system primitives,

which are described in Section 2 of this volume. Certain major col-
lections are identified by a letter after the section number:

(3C) These functions, together with those of Section 2 and those
marked (3S), constitute the Standard C Library libc , which is
automatically loaded by the C compiler, cc (7). The link editor
Id (1) searches this library under the —l¢ option. Declarations
for some of these functions may be obtained from #include
files indicated on the appropriate pages.

(3S) These functions constitute the “standard /O package” (see
stdio (3S)). These functions are in the library libc , already
mentioned. Declarations for these functions may be obtained
from the #include file <stdio.h> .

(3M) These functions constitute the Math Library, libm . They are
automatically loaded as needed by the FORTRAN compiler
f77 (1). They are not automatically loaded by the C compiler,
cc (1); however, the link editor searches this library under the
-Im option. Declarations for these functions may be obtained
from the #include file <math.h> . Several generally useful
mathematical constants are also defined there (see math
(5)).

(3X) Various specialized libraries. The files in which these
libraries are found are given on the appropriate pages.

(3F) These functions constitute the FORTRAN intrinsic function
library, libF77 . These functions are automatically available to
the FORTRAN programmer and require no special invocation
of the compiler.

DEFINITIONS

Page 1

A character is any bit pattern able to fit into a byte on the machine.
The null character is a character with value 0, represented in the C
language as \0'. A character array is a sequence of characters. A
null-terminated character array is a sequence of characters, the last
of which is the null character . A string is a designation for a null-
terminated character array . The null string is a character array
containing only the null character. A NULL pointer is the value that
is obtained by casting 0 into a pointer. The C language guarantees
that this value will not match that of any legitimate pointer, so many
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functions that return pointers return it to indicate an error. NULL is
defined as 0 in <stdio.h> ; the user can include an appropriate /
definition if not using <stdio.h> .

Many groups of FORTRAN intrinsic functions have generic function
names that do not require explicit or implicit type declaration. The
type of the function will be determined by the type of its
argument(s). For example, the generic function max will return an
integer value if given integer arguments (max0), a real value if given
real arguments (amax7), or a double-precision value if given
double-precision arguments (dmax1).

FILES
/lib/libc.a
Nlib/libm.a
fusr/lib/libF77.a

SEE ALSO
intro(2), stdio(3S), math(5).
ar(1), cc(1), f77(1), Id(1), lint(1), nm(1) in the Sys5 UNIX User Refer-
ence Manual.

DIAGNOSTICS

Functions in the C and Math Libraries (3C and 3M) may return the
conventional values 0 or +HUGE (the largest-magnitude single-
precision floating-point numbers; HUGE is defined in the <math.h>
header file) when the function is undefined for the given arguments
or when the value is not representable. In these cases, the external
variable errno (see intro (2)) is set to the value EDOM or ERANGE.
As many of the FORTRAN intrinsic functions use the routines found
in the Math Library, the same conventions apply.

WARNING

Many of the functions in the libraries call and/or refer to other func-
tions and external variables described in this section and in section
2 (System Calls). If a program inadvertantly defines a function or
external variable with the same name, the presumed library version
of the function or external variable may not be loaded. The lint(1)
program checker reports name conflicts of this kind as “multiple
declarations” of the names in question. Definitions for sections 2,
3C, and 3S are checked automatically. Other definitions can be
included by using the —I option (for example, ~Im includes definitions
for the Math Library, section 3M). Use of lint is highly recom-
mended.

May 13, 1986 Page 2



A64L (3C) UNIX Sys5 A64L(3C)

NAME

a64l, 164a — convert between long integer and base-64 ASCI string

SYNOPSIS

long a64l (s)
char =*s;

char =l64a (1)
long I;

DESCRIPTION

BUGS

Page 1

These functions are used to maintain numbers stored in base-64
ASCII characters. This is a notation by which long integers can be
represented by up to six characters; each character represents a
“digit” in a radix-64 notation.

The characters used to represent “digits” are . for 0, / for 1, 0
through 9 for 2-11, A through Z for 12-37, and a through z for
38-63.

A64/ takes a pointer to a null-terminated base-64 representation and
returns a corresponding long value. If the string pointed to by s
contains more than six characters, a64/ will use the first six.

L64a takes a long argument and returns a pointer to the
corresponding base-64 representation. If the argument is 0, /64a
returns a pointer to a null string.

The value returned by /64a is a pointer into a static buffer, the con-
tents of which are overwritten by each call.
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NAME
abort — generate an 10T fault

SYNOPSIS
int abort ()

DESCRIPTION
Abort first closes all open files if possible, then causes an 10T signal
to be sent to the process. This usually results in termination with a
core dump.

It is possible for abort to return control if SIGIOT is caught or ignored,
in which case the value returned is that of the kill (2) system call.

SEE ALSO
exit(2), kill(2), signal(2).
adb(1), in the Sys5 UNIX User Reference Manual.
DIAGNOSTICS
If SIGIOT is neither caught nor ignored, and the current directory is

writable, a core dump is produced and the message “abort — core
dumped” is written by the shell.
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NAME
abs — return integer absolute value
SYNOPSIS
int abs (i)
int i;
DESCRIPTION
Abs returns the absolute value of its integer operand.
BUGS
In two's-complement representation, the absolute value of the nega-
tive integer with largest magnitude is undefined. Some implementa-
tions trap this error, but others simply ignore it.
SEE ALSO

floor(3M).
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NAME
bsearch — binary search a sorted table

SYNOPSIS
#include <search.h>
char *bsearch ((char =) key, (char =) base, nel, sizeof (xkey),
compar)
unsigned nel;
int (*compar)( );

DESCRIPTION
Bsearch is a binary search routine generalized from Knuth (6.2.1)
Algorithm B. It returns a pointer into a table indicating where a
datum may be found. The table must be previously sorted in
increasing order according to a provided comparison function. Key
points to a datum instance to be sought in the table. Base points to
the element at the base of the table. Nel is the number of elements
in the table. Compar is the name of the comparison function, which
is called with two arguments that point to the elements being com-
pared. The function must return an integer less than, equal to, or
greater than zero as accordinly the first argument is to be con-
sidered less than, equal to, or greater than the second.

EXAMPLE

Page 1

The example below searches a table containing pointers to nodes °
consisting of a string and its length. The table is ordered alphabeti-
cally on the string in the node pointed to by each entry.

This code fragment reads in strings and either finds the correspond-
ing node and prints >ut the string and its length, or prints an error
message.

#include <stdio.h>
#include <search.h>

#define TABSIZE 1000

struct node { /* these are stored in the table =/

char =string;
int length;
h
struct node table[TABSIZE]; /* table to be searched x/

struct node *node_ptr, node;

int node_compare( ); /* routine to compare 2 nodes */

char str_space[20]; /+ space to read string into */
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node.string = str_space;
while (scanf("%s", node.string) '= EOF) {
node_ptr = (struct node =)bsearch((char *)(&node
(char =)table, TABSIZE,
sizeof(struct node), node_compare);
if (node_ptr '= NULL) {
(void)printf("string = %20s, length = %d\
node_ptr— >string, node_ptr—>-len
} else {

(void)printf("not found: %s\n", node.string).

1
{

This routine compares two nodes based on an
alphabetical ordering of the string field.

int

node_compare(node1, node2)

struct node =nodel, xnode2;

{

return strcmp(node1—>string, node2— >>string);
}
NOTES

The pointers to the key and the element at the base of the table
should be of type pointer-to-element, and cast to type pointer-to-
character.
The comparison function need not compare every byte, so arbitrary
data may be contained in the elements in addition to the values
being compared.
Although declared as type pointer-to-character, the value returned
should be cast into type pointer-to-element.

SEE ALSO
hsearch(3C), Isearch(3C), gsort(3C), tsearch(3C).

DIAGNOSTICS
A NULL pointer is returned if the key cannot be found in the table.
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NAME
clock — report CPU time used - N

SYNOPSIS —
long clock ()

DESCRIPTION

Clock returns the amount of CPU time (in microseconds) used since
the first call to clock . The time reported is the sum of the user and
system times of the calling process and its terminated child
processes for which it has executed wait (2) or system (3S).

The resolution of the clock is 15.625 milliseconds.
SEE ALSO
times(2), wait(2), system(3S).

BUGS
The value returned by clock is defined in microseconds for compati-
bility with systems that have CPU clocks with much higher resolu-
~tion. Because of this, the value returned will wrap around after
accumulating only 2147 seconds of CPU time (about 36 minutes).
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NAME

toupper, tolower, _toupper, _tolower, toascii — translate characters

SYNOPSIS

#include <ctype.h>
int toupper (c)
int c;

int tolower (c)
int c;

int _toupper (c)
int c;

int _tolower (c)
int c;

int toascii (c)
int c;

DESCRIPTION

Toupper and tolower have as domain the range of getc (3S): the
integers from -1 through 255. |If the argument of toupper
represents a lower-case letter, the result is the corresponding
upper-case letter. If the argument of tolower represents an upper-
case letter, the result is the corresponding lower-case letter. All
other arguments in the domain are returned unchanged. '

The macros _toupper and _tolower , are macros that accomplish
the same thing as toupper and tolower but have restricted domains
and are faster. _toupper requires a lower-case letter as its argu-
ment; its result is the corresponding upper-case letter. The macro
_tolower requires an upper-case letter as its argument; its result is
the corresponding lower-case letter. Arguments outside the domain
cause undefined resuits.

Toascii yields its argument with all bits turned off that are not part of
a standard ASCII character; it is intended for compatibility with other
systems.

SEE ALSO

Page 1

ctype(3C), getc(3S).

May 21, 1985



CRYPT(3C) UNIX Sys5 CRYPT(3C)

NAME
crypt, setkey, encrypt — generate DES encryption

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

void setkey (key)
char *key;

void encrypt (block, edflag)
char =block;
int edflag;

DESCRIPTION
Crypt is the password encryption function. 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.

Key is a user's typed password. Salt is a two-character string
chosen from the set [a-zA-Z0-9./]; this string is used to perturb the
DES algorithm in one of 4096 different ways, after which the pass-
word is used as the key to encrypt repeatedly a constant string.
The returned value points to the encrypted password. The first two
characters are the salt itself.

The setkey and encrypt 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; this gives a 56-bit key which is set into
the machine. This is the key that will be used with the above men-
tioned algorithm to encrypt or decrypt the string block with the func-
tion encrypt .

The argument to the encrypt entry is a character array of length 64
containing only the characters with numerical value 0 and 1. The
argument array is modified in place to a similar array representing
the bits of the argument after having been subjected to the DES
algorithm using the key set by setkey . If edflag is zero, the argu-
ment is encrypted; if non-zero, it is decrypted.

SEE ALSO

getpass(3C), passwd(4).

login(1), passwd(1) in the Sys5 UNIX User Reference Manual.
BUGS

The return value points to static data that are overwritten by each
call.
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NAME

ctermid — generate file name for terminal

SYNOPSIS

#include <stdio.h>
char =ctermid (s)
char =s;

DESCRIPTION

NOTES

Ctermid generates the path name of the controlling terminal for the
current process, and stores it in a string.

If s is a NULL pointer, the string is stored in an internal static area,
the contents of which are overwritten at the next call to ctermid ,
and the address of which is returned. Otherwise, s is assumed to
point to a character array of at least L_ctermid elements; the path
name is placed in this array and the value of s is returned. The
constant L_ctermid is defined in the <stdio.h> header file.

The difference between ctermid and ttyname (3C) is that ttyname
must be handed a file descriptor and returns the actual name of the
terminal associated with that file descriptor, while ctermid returns a
string (/dev/tty) that will refer to the terminal if used as a file name.
Thus ttyname is useful only if the process already has at least one
file open to a terminal. ’

SEE ALSO
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ttyname(3C).
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NAME -
ctime, localtime, gmtime, asctime, tzset — convert date and time to 4 \’
string S
SYNOPSIS

#include <time.h>

char *ctime (clock)
long *clock;

struct tm =*localtime (clock)
long *clock;

struct tm *gmtime (clock)
long *clock;

char *asctime (tm)
struct tm *tm;

extern long timezone;
extern int daylight;
extern char *tzname[2];
void tzset ()

DESCRIPTION
Ctime converts a long integer, pointed to by clock , representing the
time in seconds since 00:00:00 GMT, January 1, 1970, 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 “tm" structures, described
below. Localtime corrects for the time zone and possible Daylight
Savings Time; gmtime converts directly to Greenwich Mean Time
(GMT), which is the time the UNIX system uses.

Asctime converts a “tm” structure to a 26-character string, as
shown in the above example, and returns a pointer to the string.
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Declarations of all the functions and externals, and the “tm" struc-

( ture, are in the <time.h> header file. The structure declaration is:
struct tm {
int tm_sec; /+ seconds (0 - 59) */
int tm_min; /= minutes (0 - 59) */
int tm_hour; /* hours (0 - 23) =/
int tm_mday; / day of month (1 - 31) =/
int tm_mon; /= month of year (0 - 11) =/
int tm_year; /= year — 1900 =/
int tm_wday; /+ day of week (Sunday = 0) =/
int tm_yday; /= day of year (0 - 365) =/
int tm_isdst;
|

Tm_isdst is non-zero if Daylight Savings Time is in effect.

The external long variable timezone contains the difference, in

seconds, between GMT and local standard time (in EST, timezone is

5x60+60); the external variable daylight is non-zero if and only if the

standard U.SA. Daylight Savings Time conversion should be

applied. The program knows about the peculiarities of this conver-

sion in 1974 and 1975; if necessary, a table for these years can be
( extended.

If an environment variable named TZ is present, asctime uses the
contents of the variable to override the default time zone. The value
of TZ must be a three-letter time zone name, followed by a number
representing the difference between local time and Greenwich Mean
Time in hours, followed by an optional three-letter name for a day-
light time zone. For example, the setting for New Jersey would be
EST5EDT . The effects of setting TZ are thus to change the values of
the external variables timezone and daylight ; in addition, the time
zone names contained in the external variable

char «tzname[2] = { "EST", "EDT" };

are set from the environment variable TZ . The function tzset sets
these external variables from TZ ; tzset is called by asctime and
may also be called explicitly by the user.

Note that in most installations, TZ is set by default when the user
logs on, to a value in the local /etc/profile file (see profile (4)).

SEE ALSO
time(2), getenv(3C), profile(4), environ(5).

BUGS
( The return values point to static data whose content is overwritten
by each call.
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isalpha, isupper, islower, isdigit, isxdigit, isalnum, isspace, |spunct
isprint, isgraph, iscntrl, isascii — classify characters ~

SYNOPSIS
#include <ctype.h>

int isalpha (c)
int c;

DESCRIPTION
These macros classify character-coded integer values by table
lookup. Each is a predicate returning nonzero for true, zero for
false. Isascii is defined on all integer values; the rest are defined
only where isascii is true and on the single non-ASCIl value EOF (-1
— see stdio (3S)).

isalpha
isupper
islower
isdigit

isxdigit
isalnum
isspace
ispunct
isprint

isgraph

iscntrl

isascii

DIAGNOSTICS
If the argument to any of these macros is not in the domain of the
function, the result is undefined.

SEE ALSO
stdio(3S), ascii(5).

Page 1

C is a letter.

C is an upper-case letter.

c is a lower-case letter.

¢ is a digit [0-9].

¢ is a hexadecimal digit [0-9], [A-F] or [a-f].
c is an alphanumeric (letter or digit).

C is a space, tab, carriage return, new-line, vertical
tab, or form-feed.

c is a punctuation character (neither control nor
alphanumeric).

¢ is a printing character, code 040 (space) through
0176 (tilde).

¢ is a printing character, like isprint except false for
space.

c is a delete character (0177) or an ordinary con-
trol character (less than 040).

¢ is an ASCII character, code less than 0200.
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NAME
cuserid — get character login name of the user

SYNOPSIS
#include <stdio.h>

char xcuserid (s)
char =s;

DESCRIPTION

Cuserid generates a character-string representation of the login
name that the owner of the current process is logged in under. If s
is a NULL pointer, this representation is generated in an internal
static area, the address of which is returned. Otherwise, s is
assumed to point to an array of at least L_cuserid characters; the
representation is left in this array. The constant L_cuserid is
defined in the <stdio.h> header file.

DIAGNOSTICS
If the login name cannot be found, cuserid returns a NULL pointer; if
S is not a NULL pointer, a null character (\0) will be placed at s{0] .

SEE ALSO
getlogin(3C), getpwent(3C).

Page 1 May 7, 1986
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NAME

dial — establish an out-going terminal line connection

SYNOPSIS

#include <dial.h>

int dial (call)
CALL call;

void undial (fd)
int fd;

DESCRIPTION

Page 1

Dial returns a file-descriptor for a terminal line open for read/write.
The argument to dial is a CALL structure (defined in the <dial.h>
header file).

When finished with the terminal line, the calling program must
invoke undial to release the semaphore that has been set during the
allocation of the terminal device.

The definition of CALL in the <dial.h> header file is:
typedef struct {

struct termio =attr; /+ pointer to termio attribute struct =/

int baud; [+ transmission data rate =/ )

int speed; /% 212A modem: low=300, high=120(
char xline; /+ device name for out-going line */
char xtelno; [+ pointer to tel-no digits string */

int modem;  /* specify modem control for direct lines */
char *device; /*Will hald the name of the device used

to make a connection */
int dev_len; /* The length of the device used to
make connection */
} CALL;

The CALL element speed is intended only for use with an outgoing
dialed call, in which case its value should be either 300 or 1200 to
identify the 113A modem, or the high- or low-speed setting on the
212A modem. Note that the 113A modem or the low-speed setting
of the 212A modem will transmit at any rate between 0 and. 300 bits
per second. However, the high-speed setting of the 212A modem
transmits and receivers at 1200 bits per secound only. The CALL
element baud is for the desired transmission baud rate. For exam-
ple, one might set baud to 110 and speed to 300 (or 1200). How-
ever, if speed set to 1200 baud must be set to high (1200).

If the desired terminal line is a direct line, a string pointer to its

device-name should be placed in the line element in the CALL struc- | ‘

ture. Legal values for such terminal device names are kept in the
L-devices file. In this case, the value of the baud element need not
be specified as it will be determined from the L-devices file.
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The telno element is for a pointer to a character string representing
the telephone number to be dialed. Such numbers may consist only
of symbols described on the acu (7). The termination symbol will be
supplied by the dial function, and should not be included in the telno
string passed to dial in the CALL structure.

The CALL element modem is used to specify modem control for
direct lines. This element should be non-zero if modem control is
required. The CALL element attr is a pointer to a termio structure,
as defined in the termio.h header file. A NULL value for this pointer
element may be passed to the dial function, but if such a structure
is included, the elements specified in it will be set for the outgoing
terminal line before the connection is established. This is often
important for certain attributes such as parity and baud-rate.

The CALL element device is used to hold the device name (cul..)
that establishes the connection.

The CALL element dev_len is the length of the device name that is
copied into the array device.

FILES
/ust/lib/uucp/L-devices
/usr/spool/uucp/LCK..tty-device
SEE ALSO
uucp(1C) in the Sys5 UNIX User Reference Manual.
alarm(2), read(2), write(2).
tty(7) in the "Sys5 UNIX Administrator Reference Manual" .
DIAGNOSTICS
On failure, a negative value indicating the reason for the failure will
be returned. Mnemonics for these negative indices as listed here
are defined in the <dial.h> header file.
INTRPT —1 /* interrupt occurred */
D_HUNG —2 /* dialer hung (no return from write) =/
NO_ANS -3 /* no answer within 10 seconds */
ILL_BD —4 /* illegal baud-rate */
A_PROB -5 /* acu problem (open() failure) */
L_PROB -6 /* line problem (open() failure) =/
NO_Ldv —7 /+ can’'t open LDEVS file =/
DV.NT A -8 /* requested device not available */
DV.NTK -9 /* requested device not known */
NO BD A -10 /# no device available at rqst'd baud =/
NO BD_ K —11 /* no device known at requested baud */
WARNINGS

Including the <dial.h> header file automatically includes the
<termio.h> header file.

October 7, 1986
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The above routine uses <stdio.h>, which causes it to increase the

size of programs, not otherwise using standard 1/O. “\\;

A /
N

BUGS

An alarm (2) system call for 3600 seconds is made (and caught)
within the dial module for the purpose of “touching” the LCK.. file
and constitutes the device allocation semaphore for the terminal
device. Otherwise, uucp (1C) may simply delete the LCK.. entry on
its 90-minute clean-up rounds. The alarm may go off while the user
program is in a read (2) or write (2) system call, causing an
apparent error return. |f the user program expects to be around for
an hour or more, error returns from read s should be checked for
(errno==EINTR), and the read possibly reissued.
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NAME

drand48, erand48, Irand48, nrand48, mrand48, jrand48, srand48,
seed48, Icong48 — generate uniformly distributed pseudo-random
numbers

SYNOPSIS

double drand48 ()

double erand48 (xsubi)
unsigned short xsubi[3];

long Irand48 ()

long nrand48 (xsubi)
unsigned short xsubi[3];

long mrand48 ()

long jrand48 (xsubi)
unsigned short xsubi[3];

void srand48 (seedval)
long seedval;

unsigned short *seed48 (seed16v)
unsigned short seed16v[3];

void Icong48 (param)
unsigned short param[7];

DESCRIPTION

Page 1

This family of functions generates pseudo-random numbers using
the well-known linear congruential algorithm and 48-bit integer arith-
metic.

Functions drand48 and erand48 return non-negative double-
precision floating-point values uniformly distributed over the interval
[0.0, 1.0).

Functions lrand48 and nrand48 return non-negative long integers
uniformly distributed over the interval [0, 2°').

Functions mrand48 and jrand48 return signed long integers uni-
formly distributed over the interval [-2', 2°).

Functions srand48, seed48 and Icong48 are initialization entry
points, one of which should be invoked before either drand48,
Irand48 or mrand48 is called. (Although it is not recommended
practice, constant default initializer values will be supplied automati-
cally if drand48, Irand48 or mrand48 is called without a prior call to
an initialization entry point.) Functions erand48, nrand48 and
jrand48 do not require an initialization entry point to be called first.

All the routines work by generating a sequence of 48-bit integer
values, X;, according to the linear congruential formula
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X, 1 =1(8X, + C)noam n=0.

The parameter m = 2%, hence 48-bit integer arithmetic is per-

formed. Unless lcong48 has been invoked, the multiplier value a
and the addend value ¢ are given by

a = 5DEECE66D ,; = 273673163155,
¢ =Bg=13,

The value returned by any of the functions drand48, erand48,
Irand48, nrand48, mrand48 or jrand48 is computed by first generat-
ing the next 48-bit X; in the sequence. Then the appropriate
number of bits, according to the type of data item to be returned,
are copied from the high-order (leftmost) bits of X; and transformed
into the returned value.

The functions drand48, Irand48 and mrand48 store the last 48-bit
X; generated in an internal buffer; that is why they must be initialized
prior to being invoked. The functions erand48, nrand48 and
jrand48 require the calling program to provide storage for the suc-
cessive X; values in the array specified as an argument when the
functions are invoked. That is why these routines do not have to be
initialized; the calling program merely has to place the desired initial
value of X; into the array and pass it as an argument. By using dif-

ferent arguments, functions erand48, nrand48 and jrand48 allow
separate modules of a large program to generate several indepen- -

dent streams of pseudo-random numbers, i.e., the sequence of
numbers in each stream will not depend upon how many times the
routines have been called to generate numbers for the other
streams.

The initializer function srand48 sets the high-order 32 bits of X; to
the 32 bits contained in its argument. The low-order 16 bits of X;
are set to the arbitrary value 330E

The initializer function seed48 sets the value of X; to the 48-bit
value specified in the argument array. In addition, the previous
value of X; is copied into a 48-bit internal buffer, used only by
seed48, and a pointer to this buffer is the value returned by seed48.
This returned pointer, which can just be ignored if not needed, is
useful if a program is to be restarted from a given point at some
future time — use the pointer to get at and store the last X; value,
and then use this value to reinitialize via seed48 when the program
is restarted.

The initialization function Icong48 allows the user to specify the ini-
tial X;, the multiplier value a, and the addend value ¢. Argument

‘\\v ./"/

array elements param[0-2] specify X;, param[3-5] specify the multi- |

plier a, and param[6] specifies the 16-bit addend c. After Icong48
has been called, a subsequent call to either srand48 or seed48 will
restore the “standard” muiltiplier and addend values, a and c,
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( NOTES

specified on the previous page.

The routines are coded in portable C. The source code for the port-
able version can even be used on computers which do not have
floating-point arithmetic. In such a situation, functions drand48 and
erand48 do not exist; instead, they are replaced by the two new
functions below.

long irand48 (m)
unsigned short m;

long krand48 (xsubi, m)
unsigned short xsubi[3], m;

Functions irand48 and krand48.}f return non-negative long integers
uniformly distributed over the interval [0, m —1].

SEE ALSO

Page 3

rand(3C).
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NAME
ecvt, fevt, gevt — convert floating-point number to string

SYNOPSIS
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;
int ndigit;
char *buf;

DESCRIPTION
Ecvt converts value to a null-terminated string of ndigit digits and
returns a pointer thereto. The high-order digit is non-zero, unless
the value is zero. The low-order digit is rounded. 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). The decimal point is not included in the returned string. If
the sign of the result is negative, the word pointed to by sign is
non-zero, otherwise it is zero. i
Fevt is identical fo ecvt, except that the correct digit has been
rounded for printf “%f" (FORTRAN F-format) output of the number of
digits specified by ndigit .
Gevt converts the value to a null-terminated string in the array
pointed to by buf and returns buf . It attempts to produce ndigit sig-
nificant digits in FORTRAN F-format if possible, otherwise E-format,
ready for printing. A minus sign, if there is one, or a decimal point
will be included as part of the returned string. Trailing zeros are
suppressed.

SEE ALSO
printf(3S).

BUGS

Page 1

The values returned by ecvt and fcvt point to a single static data
array whose content is overwritten by each call.

May 7, 1986
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NAME
end, etext, edata — last locations in program

SYNOPSIS
extern end;
extern etext;
extern edata;

DESCRIPTION
These names refer neither to routines nor to locations with interest-
ing contents. The address of etext is the first address above the
program text, edata above the initialized data region, and end
above the uninitialized data region.

When execution begins, the program break (the first location beyond
the data) coincides with end , but the program break may be reset
by the routines of brk (2), malloc (3C), standard input/output
(stdio(3S)), the profile (—p) option of cc (1), and so on. Thus, the
current value of the program break should be determined by sbrk(0)
(see brk (2)).

SEE ALSO
brk(2), malloc(3C), stdio(3S).
cc(1) in the Sys5 UNIX User Reference Manual.
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NAME
fclose, fflush — close or flush a stream

SYNOPSIS
#include <stdio.h>

int fclose (stream)
FILE *stream;

int fflush (stream)
FILE *stream;

DESCRIPTION
Fclose causes any buffered data for the named stream to be written
out, and the stream to be closed.

Fclose is performed automatically for all open files upon calling exit
(2).

Fflush causes any buffered data for the named stream to be written
to that file. The stream remains open.

DIAGNOSTICS
These functions return O for success, and EOF if any error (such as
trying to write to a file that has not been opened for writing) was
detected.

SEE ALSO .
close(2), exit(2), fopen(3S), setbuf(3S).
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NAME

ferror, feof, clearerr, fileno — stream status inquiries

SYNOPSIS

#include <stdio.h>

int ferror (stream)
FILE *stream;

int feof (stream)
FILE *stream;

void clearerr (stream)
FILE *stream;

int fileno (stream)
FILE *stream;

DESCRIPTION

NOTE

Ferror returns non-zero when an 1/O error has previously occurred
reading from or writing to the named stream , otherwise zero.

Feof returns non-zero when EOF has previously been detected
reading the named input stream , otherwise zero.

Clearerr resets the error indicator and EOF indicator to zero on the
named stream .

Fileno returns the integer file descriptor associated with the named
stream ; see open (2).

All these functions are implemented as macros; they cannot be
declared or redeclared.

SEE ALSO

Page 1

open(2), fopen(3S).
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NAME

AN

fopen, freopen, fdopen — open a stream \

SYNOPSIS

#include <stdio.h>

FILE +fopen (file-name, type)
char *file-name, *type;

FILE =freopen (file-name, type, stream)
char *file-name, *type;
FILE *stream;

FILE *fdopen (fildes, type)
int fildes;
char *type;

DESCRIPTION

Page 1

Fopen opens the file named by file-name and associates a sfream
with it. Fopen returns a pointer to the FILE structure associated with
the stream .

File-name points to a character string that contains the name of the
file to be opened.

Type is a character string having one of the foliowing values: TN
r open for reading N
"W truncate or create for writing
"a" append; open for writing at end of file, or create
for writing
r+" open for update (reading and writing)
"w+" truncate or create for update

"at+" append; open or create for update at end-of-file

Freopen substitutes the named file in place of the open sfream .
The original stream is closed, regardless of whether the open ulti-
mately succeeds. Freopen returns a pointer to the FILE structure
associated with stream .

Freopen is typically used to attach the preopened streams associ-
ated with stdin , stdout and stderr to other files.

Fdopen associates a stream with a file descriptor. File descriptors
are obtained from open , dup , creat , or pipe (2), which open files
but do not return pointers to a FILE structure stream. Streams are
necessary input for many of the Section 3S library routines. The /f ™
type of stream must agree with the mode of the open file. \K J

When a file is opened for update, both input and output may be
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done on the resulting stream . However, output may not be directly
followed by input without an intervening fseek or rewind , and input
may not be directly followed by output without an intervening fseek ,
rewind , or an input operation which encounters end-of-file.

When a file is opened for append (i.e., when type is "a" or "a+"), it
is impossible to overwrite information already in the file. Fseek may
be used to reposition the file pointer to any position in the file, but
when output is written to the file, the current file pointer is disre-
garded. All output is written at the end of the file and causes the file
pointer to be repositioned at the end of the output. If two separate
processes open the same file for append, each process may write
freely to the file without fear of destroying output being written by
the other. The output from the two processes will be intermixed in
the file in the order in which it is written.

SEE ALSO

creat(2), dup(2), open(2), pipe(2), fclose(3S), fseek(3S).

DIAGNOSTICS

Fopen and freopen return a NULL pointer on failure.
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NAME

fread, fwrite — binary input/output

SYNOPSIS

#include <stdio.h>

int fread (ptr, size, nitems, stream)
char =ptr;

int size, nitems;

FILE *stream;

int fwrite (ptr, size, nitems, stream)
char *ptr;

int size, nitems;

FILE =stream;

DESCRIPTION

Fread copies, into an array pointed to by ptr, nitems items of data
from the named input stream , where an item of data is a sequence
of bytes (not necessarily terminated by a null byte) of length size .
Fread stops appending bytes if an end-of-file or error condition is
encountered while reading stream, or if nitems items have been
read. Fread leaves the file pointer in stream , if defined, pointing to

the byte following the last byte read if there is one. Fread does not .

change the contents of stream .

Fwrite appends at most nitems items of data from the array pointed
to by ptr to the named output stream . Fwrite stops appending
when it has appended nitems items of data or if an error condition is
encountered on stream . Fwrite does not change the contents of the
array pointed to by ptr .

The argument size is typically sizeof(xptr) where the pseudo-
function sizeof specifies the length of an item pointed to by ptr . If
ptr points to a data type other than char it should be cast into a
pointer to char .

SEE ALSO

read(2), write(2), fopen(3S), getc(3S), gets(3S), printf(3S), putc(3S),
puts(3S), scanf(3S).

DIAGNOSTICS

Page 1

Fread and fwrite return the number of items read or written. If size
or nitems is non-positive, no characters are read or written and 0 is
returned by both fread and fwrite .
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NAME
( i frexp, Idexp, modf — manipulate parts of floating-point numbers
 SYNOPSIS

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

double Idexp (value, exp)
double value;
int exp;

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

DESCRIPTION

Every non-zero number can be written uniquely as x = 2 ", where
the “mantissa” (fraction) x is in the range 0.5 = |x| < 1.0, and the
“exponent” n is an integer. Frexp returns the mantissa of a double
value , and stores the exponent indirectly in the location pointed to
by eptr . If value is zero, both results returned by frexp are zero.

Ldexp returns the quantity value = 2 ©P

Modf returns the signed fractional part of value and stores the
integral part indirectly in the location pointed to by iptr .

DIAGNOSTICS

Page 1

If Idexp would cause overflow, + HUGE is returned (according to the
sign of value ), and errno is set to ERANGE .

If Idexp would cause underflow, zero is returned and errno is set to
ERANGE .
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NAME

fseek, rewind, ftell — reposition a file pointer in a stream (

SYNOPSIS

#include <stdio.h>

int fseek (stream, offset, ptrname)
FILE *stream;

long offset;

int ptrname;

void rewind (stream)
FILE *stream;

long ftell (stream)
FILE =stream;

DESCRIPTION

Fseek sets the position of the next input or output operation on the
stream . The new position is at the signed distance offset bytes
from the beginning, from the current position, or from the end of the
file, according as ptrname has the value 0, 1, or 2.

Rewind ( stream ) is equivalent to fseek ( stream , OL, 0), except
that no value is returned.

Fseek and rewind undo any effects of ungetc (3S).

After fseek or rewind , the next operation on a file opened for

update may be either input or output.

Ftell returns the offset of the current byte relative to the beginning of
the file associated with the named stream .

SEE ALSO

Iseek(2), fopen(3S), popen(3S), ungetc(3S).

DIAGNOSTICS

Fseek returns non-zero for improper seeks, otherwise zero. An
improper seek can be, for example, an fseek done on a file that has
not been opened via fopen ; in particular, fseek may not be used on
a terminal, or on a file opened via popen (3S).

WARNING

Page 1

Although on the UNIX system an offset returned by ftell is meas-
ured in bytes, and it is permissible to seek to positions relative to
that offset, portability to non-UNIX systems requires that an offset
be used by fseek directly. Arithmetic may not meaningfully be per-
formed on such an offset, which is not necessarily measured in

bytes. ;’(
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NAME

ftw — walk a file tree

SYNOPSIS

#include <ftw.h>

int ftw (path, fn, depth)
char *path;

int (*n) ();

int depth;

DESCRIPTION

Page 1

Ftw recursively descends the directory hierarchy rooted in path .
For each object in the hierarchy, ftw calls fn , passing it a pointer to
a nuil-terminated character string containing the name of the object,
a pointer to a stat structure (see stat (2)) containing information
about the object, and an integer. Possible values of the integer,
defined in the <ftw.h:> header file, are FTW_F for a file, FTW_D for a
directory, FTW_DNR for a directory that cannot be read, and FTW_NS
for an object for which stat could not successfully be executed. If
the integer is FTW_DNR, descendants of that directory will not be
processed. If the integer is FTW_NS, the stat structure will contain
garbage. An example of an object that would cause FTW_NS to be
passed to fn would be a file in a directory with read but without exe-
cute (search) permission.

Ftw visits a directory before visiting any of its descendants.

The tree traversal continues until the tree is exhausted, an invoca-
tion of fn returns a nonzero value, or some error is detected within
ftw (such as an /O error). If the tree is exhausted, ftw returns zero.
If fn returns a nonzero value, ftw stops its tree traversal and returns
whatever value was returned by fn . If ftw detects an error, it returns
—1, and sets the error type in errno .

Ftw uses one file descriptor for each level in the tree. The depth
argument limits the number of file descriptors so used. If depth is
zero or negative, the effect is the same as if it were 1. Depth must
not be greater than the number of file descriptors currently available
for use. Ftw will run more quickly if depth is at least as large as the
number of levels in the tree.
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SEE ALSO
stat(2), malloc(3C).

BUGS

Because ftw is recursive, it is possible for it to terminate with a
memory fault when applied to very deep file structures.

It could be made to run faster and use less storage on deep struc-
tures at the cost of considerable complexity.

Ftw uses malloc (3C) to allocate dynamic storage during its opera-
tion. If ftw is forcibly terminated, such as by longjmp being exe-
cuted by fn or an interrupt routine, ftw will not have a chance to free
that storage, so it will remain permanently allocated. A safe way to
handle interrupts is to store the fact that an interiupt has occurred,
and arrange to have fn return a nonzero value at its next invocation.

May 8, 1986 Page 2
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NAME
getc, getchar, fgetc, getw — get character or word from a stream

‘SYNOPSIS
#include <stdio.h>

int getc (stream)
FILE *stream;

int getchar ()

int fgetc (stream)
FILE *stream;

int getw (stream)
FILE =stream;

DESCRIPTION
Getc returns the next character (byte) from the named input siream,
as an integer. It also moves the file pointer, if defined, ahead one
character in stream. Getchar is defined as getc(stdin). Getc and
gelchar are macros.

Fgetc behaves like gefc, but is a function rather than a macro.
Fgetc runs more slowly than gefc, but it takes less space per invo-
cation and its name can be passed as an argument to a function.

Getw returns the next word (integer) from the named input stream.
Getw increments the associated file pointer, if defined, to point to
the next word. The size of a word is the size of an integer and
varies between machines. Getw has no special file.

SEE ALSO
fclose(3S), ferror(3S), fopen(3S), fread(3S), gets(3S), putc(3S),
scanf(3S).

DIAGNOSTICS
These functions return the constant EOF at end-of-file or upon an
error. Because EOF is a valid integer, use ferror (3S) to detect
getw errors.

WARNING
If the integer value returned by getc, getchar, or fgetc is stored into
a character variable and compared against the integer constant
EOF, the comparison may never succeed, because sign-extension of
a character on widening to integer is machine-dependent.

BUGS
Because it is implemented as a macro, getc treats incorrectly a
stream argument with side effects. In particular, getc(*f+ +) does
not work sensibly. Fgetc should be used instead.
Because of possible differences in word length and byte ordering,
files written using putw are machine-dependent, and may not be
read using getw on a different processor.

Page 1 August 20, 1986






GETCWD(3C) UNIX Sys5 GETCWD(3C)

NAME
getcwd — get path-name of current working directory

SYNOPSIS
char *getcwd (buf, size)
char *buf;
int size;

DESCRIPTION
Getcwd returns a pointer to the current directory path-name. The
value of size must be at least two greater than the length of the
path-name to be returned.

If buf is a NULL pointer, getcwd will obtain size bytes of space using
malloc (3C). In this case, the pointer returned by getcwd may be
used as the argument in a subsequent call to free.

The function is implemented by using popen (3S) to pipe the output
of the pwd (1) command into the specified string space.

EXAMPLE
char =cwd, =getcwd();

if ((cwd = getcwd((char *)NULL, 64)) == NULL) {
perror(“pwd”);
exit(1);

1
il

printf(“%s\n”, cwd);
SEE ALSO
malloc(3C), popen(3S).
pwd(1) in the Sys5 UNIX User Reference Manual.

DIAGNOSTICS
Returns NULL with errno set if size is not large enough, or if an error
ocurrs in a lower-level function.
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NAME SN
getenv — return value for environment name N
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 value in the
current environment if such a string is present, otherwise a NULL
pointer.

SEE ALSO
exec(2), putenv(3C), environ(5).

AN
i 1
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NAME
( ! getgrent, getgrgid, getgrnam, setgrent, endgrent, fgetgrent — get
' group file entry

SYNOPSIS
#include <grp.h>

struct group *getgrent ( )
struct group *getgrgid (gid)
int gid;

struct group *getgrnam (name)
char *name;

void setgrent ()
void endgrent ( )

struct group +fgetgrent (f)
FILE =*f;

DESCRIPTION
Getgrent , getgrgid and getgrnam each return pointers to an object
with the following structure containing the broken-out fields of a line
in the /etc/group file. Each line contains a “group” structure,
( defined in the <grp.h> header file.

struct group {
char  =gr_name; /* the name of the group =/
char  =gr_passwd; /* the encrypted group password =/
int gr_gid; /* the numerical group 1D =/
char xxgr_mem; /# vector of ptrs. to mem. names =/
h
Getgrent when first called returns a pointer to the first group struc-
ture in the file; thereafter, it returns a pointer to the next group struc-
ture in the file; so, successive calls may be used to search the
entire file. Getgrgid searches from the beginning of the file until a
numerical group id matching gid is found and returns a pointer to
the particular structure in which it was found. Getgrnam searches
from the beginning of the file until a group name matching name is
found and returns a pointer to the particular structure in which it was
found. If an end-of-file or an error is encountered on reading, these
functions return a NULL pointer.

A call to setgrent has the effect of rewinding the group file to allow
repeated searches. Endgrent may be called 