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INTRODUCTION

This manual describes the features of System V UniPlus™, a UNIX operating sys-
tem. All commands, features, and facilities described in this manual are available
on UniPlust.

This manual is divided into two volumes containing a total of six sections, some
containing subsections:

1. Commands and Application Programs:
1. General-Purpose Commands.

1C. Communications Commands.
1G. Graphics Commands.
2. System Calls.
3. Subroutines:
3C. C and Assembler Library Routines.
3M. Mathematical Library Routines.
3S. Standard 1/0 Library Routines.
3X. Miscellaneous Routines.
4. File Formats.
5. Miscellaneous Facilities.
6. Games.
Section 1 (Commands and Application Programs) describes programs intended to be
invoked directly by the user or by command language procedures, as opposed to
subroutines, which are intended to be called by the user’s programs. Commands
generally reside in the directory /bin (for binary programs). Some programs also
reside in /usr/bin, to save space in /bin. These directories are searched automati-

cally by the command interpreter called the shell. Sub-class 1C contains communi-
cation programs such as cu, send, uucp, etc.

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

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 the files in which they are stored.

Section 4 (File Formats) documents the structure of particular kinds of files: for
example, the format of the output of the link editor is given in a. out(4). Excluded
are files used by only one command (for example, the assembler’s intermediate
files). In general, the C language struct declarations corresponding to these for-
mats can be found in the directories /usr/include and /usr/include/sys.

Section 5 (Miscellaneous Facilities) includes descriptions of character sets, macro
packages and other system features.

Section 6 (Games) describes the games and educational programs that, as a rule,
reside in the directory /usr/games.

Each section consists of a number 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
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section are alphabetized, with the exception of the introductory entry that begins
each section. The page numbers of each entry start at 1. The version date of the
entry appears in the lower left corner of each page. Some entries may describe
several routines, commands, etc. In such cases, the entry appears only once, alpha-
betized under its "major" name.

All entries are based on a common format, not all of whose parts always appear:
The NAME part gives the name(s) of the entry and briefly states its purpose.

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

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

ltalic strings usually represent substitutable argument prototypes and
program names found elsewhere in the manual.

Square brackets [] 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
may be repeated.

A final convention is used by the commands themselves. An argu-
ment beginning with a minus —, plus +, or equal sign = is often taken
to be some sort of 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 =.

The DESCRIPTION part discusses the subject at hand.

The EXAMPLE part gives example(s) of usage, where appropriate.
The FILES part gives the file names that are built into the program.
The SEE ALSO part gives pointers to related information.

The DIAGNOSTICS part discusses the diagnostic indications that may be pro-
duced. Messages that are intended to be self-explanatory are not listed.

The WARNINGS part points out potential pitfalls.

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

At the front of each volume there is a table of contents and a permuted index.
The permuted index is a computer-generated index that uses the information in the
NAME part of each entry in the User’s and Administrator’s Manuals. The per-
muted index contains three columns. The center column is an alphabetic list of
keywords as they appear in the NAME part of the entries. The last column is the
entry that the keyword in the center column refers to. This entry is followed by
the appropriate section number in parentheses. The first column contains the
remaining information from the NAME part that either precedes or follows the key-
word.

For example, to look for a text editor, scan the center column for the word "edi-
tor". There are several index lines containing an "editor" reference, i.e.:

ed, red: text editor.  ....... ed(1)
files. Id: link editor for common object . . ... .. 1d(1)
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You can then turn to the entries listed in the last column, ed(1) and id(1), to find
information on the editor.

On most systems, all user manual entries are available on-line via the command,
q.v.
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fopen. . . . . ... ... ... ... ... ... ... .o0penastream
fread © e s e e e e et s et e s e v e e .. . . binary input/output
frexp . . . .. .. ... ... .manipulate parts of floating-point numbers
fseek . ... .............reposition a file pointer in a stream
ftw . .. e e s e e e . . walk a file tree
gamma ., . . . . . .. v e e e . .loggamma function
getc . . . . . .. ... ... .. .. .getcharacter or word from stream
getewd . . . . .. .. ... ..getpathname of current working directory
getenv. . . . .. ... ... .... .return value for environment name
getgrent . . . . .. ... ... ..., ......getgroupfileentry
getlogin . . . ... ... ... .. ...........getlogin name

lable of Contents

getopt . . . . . . .« . .+ . . . .getoption letter from argument vector
getpass e e e e e e e e 4 e e e e e e e e e u e .reada password
BEIPW .« + . v v 4t as e e e s s e e e e e« . . «getname from UID
BEtPWENt . . . . . . . 4 o s o u o s o o . . . .getpassword file entry
BEIS . v v« v e 4 s s e s e e e e e v+« . .getastring from a stream
BEIUL « v v v e 4 e s e e s e e e e e e w o .. .access utmp file entry
hsearch . + + +« « « v « « « « « « « + +« « « . . manage hash search tables
hypot. « « « « « « « + « « « « « « « « « « .« . Euclidean distance function
Btol « . v ¢« v v v oL .convert between 3- byte integers and long integers
logname . . .« + « « ¢« 4 v v o« oo o« . oreturn login name of user
ISearch  « » « « « ¢« « ¢ « ¢ o o ¢« « + o o+ « + o linear search and update
malloc . . . « « + + + v s e e v e e e s+« . . .main memory allocator
mMatherT . « « « « « « « s o ¢« + « + « « « « » » »error-handling func.tion
MEMOTY . +« « « « « « « s « « o o o o+« + « o+« - . Memory operations
MKLEIMP « v v v v v o v v o 0 o o s o 8 0 v e .makeaunlquetﬁlename
MONItOT + « « « « « « « « o o« « s« « » » » « « + . prepare execution proﬁ]e
nlist « « v v v v v v v v e e ... . .getentries from name list
PETTOT « v « v « o « ¢ s« s ¢ s s « s s » o+ + « . SySlEM €ITOr MESSAges
plot .. .... .+ <+ .. .graphicsinterface subroutines
POPEMN .+ « « « « « « = « « « « « « « « . . .initiate pipe to/from a process
printf . . . . . ... ..+ e e . .printformatted output
putt . . « . .+« e+« « « .« .« .« . . .putcharacter or word on a stream
PUIDWENL  « « « & v v o v o o s o o o o s o o s .writepas§wordﬁleentry
PUIS « « « « + « o s « + « s + s+ o+ o+« + o o .putastring on a stream
GSOTL « « v o v o o o s v o o o s s o s o s v v o s o+ o+« «Quicker sort
rand . . .+ « +c e v v o s s s « o+« .simple random-number generator
regcmp . . . . . .. ... ... .compile and execute regular expression
thost « . « « « « « « « « « « . .look up internet hosts by name or address
scanf . . 4 4+t e 4 e e e e e e s e e+ .. .convert formatted input
setbuf . . . ..+ .. veee.eoeaea.. . .assignbufferingtoa stream
setjmp ..........................non-localgoto
SiNh  « « v « v v o v s v v v v v v+ a e+« o hyperbolic functions
sleep. « « « <« v v v v+« e« . .suspend execution for intefval
sputl . . . . . .access long numeric data in a machine independent fashion.
ssignal . . ... ... 0. . . . . . .software signals
Stdio . v v v v e e e e e e e e e .standard buﬁ‘ered input/output package
stdipc . .. ... ... .. .standard interprocess commumc_atlon paclgage
SINE  « + v v v v« v v v v v v v v e v e v e s . ., String Operations
strtol . . . . . . . . e e e« v s s . .. ... .convertstring to integer
SWAD . « . v v e e e e e e e e e e e e e s e s s e e . . .SWap bytes
SyStem . . . « « « « « « v e e e e o o+« .+ . . .issuea shell command
ermeCapP + « « « « o ¢ ¢ o 0 0 v . .termmal independent operation routines
tmpfile . . . ... .. <« .. .createatemporary file
tmpnam . . . . . . .+ « « « « « « « . .Create a name foraterpporary_ﬁle
THE + v o o v o o o o o o o s o s o« s o+ o . .trigonometric functions
tsearch . . . + + + + « « « « « « « « « .+ . . .manage binary search trees
ttyname . . . . . ... o0 o0 .. « « ... .find name of a terminal
ttyslot . . .. ... ... .find the slot in the utmp file of the current user
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game.

alarm: set a process’s

clock.

delivermail.

aliases:

earth. aliens: The

attack the earth.

change data segment space
realloc, calloc: main memory
physical addresses. phys:
accept, reject:

information for bad block/
for bad block/ altbik:

sort: sort

terminal. worms:

rain:

bed: convert to

editor output.

introduction to commands and
maintenance commands and
maintainer.

format.

number: convert
delivermail: deliver mail to
language. bc:

cpio: format of cpio

tp: manipulate tape
maintainer. ar:

ar:

HP 2645A terminal tape file
tar: tape file

cpio: copy file

command. xargs: construct
getopt: get option letter from
echo: echo

expr: evaluate

bc: arbitrary-precision
number facts.

expr: evaluate arguments

characters. asa: interpret
control characters.

ascii: map of

/translates object files into
set.

long integer and base-64
number. atof: convert

and/ ctime, localtime, gmtime,
trigonometric/ sin, cos, tan,
help:

as:

output. a.out:

assertion.

assert: verify program

activity reporter. . . . . . .., ...
adage. fortune: printa . . . .. .
adapter macro package for . . . .
adb: debugger. . . . ... .. ...
add total accounting files. . . . ., .
address. rhost, raddr: look
address associated witha . . . . . .
addresses. phys:allow . . .. . ..
admin: create and administer . . .
administer SCCS files. . ., .., .
adventure: an exploration . . . . . .
alarmclock. . . . ... .. .. ..
alarm: set a process’s alarm . . . . .
aliases: aliases file for . . . ., . ., .
aliases file for delivermail. . . . ., .
alien invaders attack the
aliens: The alien invaders . . . . . .
allocation. brk, sbrk: . . . ... ..
allocator. malloc, free, . ... ...
allow a process to access . . . . .
allow/prevent LP requests. . . . . .
altblk: alternate block . . . . . . .
alternate block information . . . . .
and/or merge files. . . . ... . ..
animate worms on a display . . . . .
animated raindrops display. . . . .
antique media. . . . .. ... ...
a.out: assembler and link . . . . . .
application programs. intro: . . . . .
application programs. /system . . .
ar: archive and library . . . ., , .
ar: archive (library) file . .. . . .
Arabic numerals to English. . . . .
arbitrary people. . . . .

arbitrary-precision anlhmeuc PN
archive. . . ... ........
archive.
archive and library . . .. ... ..
archive (library) file format. . . . . .
archiver. hpio: . . . .. ... ...
archiver. . . ... ... .....
archives in and out v e e e
argument list(s) and execute . . . .
argument vector. . . . ., . ., . ..
arguments. ., . ..., ..., , .
arguments as an expression. . . . .
arithmetic language. . . . .. . . .
arithmetic: provide drillin . . . . . .
as an expression. . . . . ., .. . .
asiassembler. . . . .. ... ...
ASA carriage control . . . ., .. .
asa: interpret ASA carriage .
ASCII characterset. . . . . .. .
ASCII formats suitable for/ Ce e
ascii: map of ASCII character

ASCII string. /convert between .
ASCII string to floating-point . . . .
asctime, tzset: convert date ..
asin, acos, atan, atan2: . . . . . .
ask forhelp. . . ... .......
assembler. . . ., . ..., .. ...
assembler and link editor . . . . . .
assert: verify program . . . . .
assertion.
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sar.l

. fortune.6
. mosd.5

adb.1

. acctmerg.lm

rhost.3
socketaddr.2
phys.2

. admin.l
. admin.l

adventure.6
alarm.2
alarm.2

. aliases.7
. aliases.7

aliens.6
aliens.6
brk.2
malloc.3¢

. phys.2

accept.lm

. altblk.4

altblk.4
sort.1
worms.6

. rain.6

bed.6
a.out.4
intro.1

. intro.Im
. ar.l

. ar4

. number.6

delivermail.8

. bell
. cpio.4
. tp.l

ar.l
ar.4
hpio.1
tar.1

. cpio.l

xargs. |
getopt.3¢c
echo.l

. expr.l

be.1
arithmetic.6
expr.]

as.|

. asa.l

. asa.l

. ascii.§

. hex.l

. . ascii.5
. abdl.3c

atof.3c

. ctime.3¢
. trig.3Jm

help.1
as.1
a.out.4

. assert.3x

assert.3x

setbuf:

socketaddr: return address
sin, cos, tan, asin, acos,
cos, tan, asin, acos, atan,
floating-point number.
integer. strtol, atol,
integer. strtol,

aliens: The alien invaders
autorobots: Escape from the
automatic robots,

wait:

processing language.
ungetc: push character

back: the game of
daily/weekly UNIX file system
finc: fast incremental

frec: recover files from a
block information for
/program to set or update
update bad block information.

banner7: print large
printer.

terminal capability data
port. ttytype: data
between long integer and
(visual) display editor
portions of path names.
arithmetic language.

system initialization/ brc,

cb: C program
list contents of directory
J0, j1, jn, y0, y1, yn:

strings in an object, or other
fread, fwrite:

bsearch:

tdelete, twalk: manage

remove symbols and relocation
reset: reset the teletype

bj: the game of

sync: update the super
bcopy: interactive

sum: print checksum and
block information for bad
program to set or update bad
block/ altblk: alternate

blt, bit512:

df: report number of free disk
sum7: sum and count

data.

bit,

/etc/hosts: host table for
netmail: the

system initialization shell/
space allocation.
modest-sized programs.

‘associated with a socket. . . . . .
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assign buffering to a stream. . . , .

atan, atan2: trigonometric/ . . . .
atan2: trigonometric/ sin, . . . . . .
atof: convert ASCIl stringto . . . .
atoi: convert stringto . . . . .. ., .
atol, atoi: convert string to . . . .
attack the earth.
automaticrobots, . . . ... ...
autorobots: Escape from the . . . . .
await completion of process. . . . . .
awk: pattern scanningand . . . . . .
back into input stream. . . ... . .
back: the game of backgammon. . .
backgammon.
backup. filesave, tapesave: . . . .
backup. . ... ... .. ...,
backup tape. . .
bad block handling. /alternate . . . .
bad block information, . . . . . .
badblk: program to setor . . . . .
banner: make posters. . . . . . .
banner on printer. . . . e
banner7: print large banner on .. ..
base. termcap: . . . . ... ...
base of terminal typesby . . . . . .
base-64 ASCII string. /convert . .
based on ex. /screen oriented . . . .
basename, dirname: deliver . . .
bc: arbitrary-precision . . . . . . . .
bed: convert to antique media. . . . .
bcheckre, re, powerfail: . . . . . . .
bcopy: interactive block copy. . . . .
bdiff: big diff.
beautifier. . .. ... ... ...
(Berkeley version). Is7: . . . . . .
Bessel functions. . . . ... ...
bfs: big file scanner.
binary file. /the printable . . . . .
binary input/output. . . ., .. . .
binary search. . . ... ... e
binary search trees. lsearch. I
bits. strip: . . . .
bits to a sensible state o« v s .. .
bj: the game of black }ack e e e
black jack. . . . .
block. . .. ... ... ... .
blockcopy. .. ... ......
block count of afile. ., . .. .. ..
block handling. /alternate . . . . . .
block information. badblk: . . . . .
block information for bad . . . . .
block transfer data. . . . ... ., .
blocks. . . ... .........
blocks in a file. . . . . e e .
bit, blt512: block transfer . . . . . .
blt512: block transfer data.
bnet. . . ... .. e e e e e
bnet network mail syslem
boot: startup procedures. . . . . . .
brc, beheckre, rc, powerfail: . . . . .
brk, sbrk: change data segment
bs: a compiler/interpreter for

bsearch: binary search. . . . . . . .
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. setbuf.3s

socketaddr.2
trig.3m
trig.3m
atof.3¢
strtol.3¢

. strtol.3¢

aliens.6
autorobots.6
autorobots.6
wait. 1

awk.1
ungetc.3s
back.6
back.6
filesave.lm
finc.Im
frec.Im
altblk.4
badblk.1m
badblk.lm
banner.1
banner7.1
banner7.1
termcap.5
ttytype.4

. a64l.3¢c

vi.l

. basename.!

be.l
bed.6
brc.Im
bcopy.lm

. bdiff.1
. ¢cb.l
. Is7.1

bessel.3m

. bfs.]

strings. 1

. fread.3s

bsearch.3¢
tsearch.3c
strip.1
reset.1
bj.6

bj.6

. sync.]
. bcopy.Im

sum.l
altblk.4
badblk.lm

. altblk.4

blt.3
df.tm
sum7.1
blt.3

blt.3
hosts.7
netmail.8
boot.8
brc.Ilm

. brk.2
. bs.l

bsearch.3c
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stdio: standard

setbuf: assign

mknod:

swab: swap

cc:

cflow: generate

cpp: the

maintain a tags file for a
cb:

lint: a

cxref: generate

message file by massaging

dc: desk
cal: print

data returned by stat system
cu:

malloc, free, realloc,

link and unlink system
intro: introduction to system
to an LP line printer. lp,
termcap: terminal

cribbage: the

pnch: file format for

asa: interpret ASA

files.

commentary of an SCCS delta.
ceiling, remainder,/ floor,
/ceil, fmod, fabs: floor,

delta: make a delta

pipe: create an interprocess
stream. ungetc: push

and neqn. eqnchar: special
file. freq: report on

user. cuserid: get

/getchar, fgetc, getw: get
/putchar, fputc, putw: put
ascii: map of ASCII

interpret ASA carriage control
_tolower, toascii: translate
iscntrl, isascii: classify

tr: translate

given/ sumdir: sum and count
lastlogin, monacct, nulladm,/
killer robots.

directory.

/dfsck: file system consistency
constant-width text for/ cw,
text for nroff or/ eqn, negn,
lint: a C program

grpck: password/group file
copy file systems with label
systems processed by fsck.
formatted with the/ mm, osdd,
file. sum: print

vchk: version

chown,

times: get process and
terminate. wait: wait for

buffered input/output package. . . . stdio.3s
buffering to a stream. . . . . . . . . setbufls
build special file. . . .. . ... .. mknod.lm
bytes. . .. ... .. ... ....swab3c
C compiler. . . .. .. . ccl
Cflowgraph. . .. ... ... .. cflowl
C language preprocessor. . . . . . . cpp.l
C program. ctags: . . . . . . . . . ctags.l
C program beautifier. . . . . . . . . ¢b.l
C program checker. . . . .. . lint.l
C program cross reference. . . . . . cxref.l
C source. /create an error . . . mkstr.1
cal: print calendar. . . . . .. . .. call
calculator. . . . . ... ... ... dcl
calendar. . ... ... ......call
calendar: reminder service. . . . . . calendar.l
call. stat: . . . .. ... ... . stat.5
call another UNIX System. . . . . . cu.lc
calloc: main memory allocator. . . malloc.3¢
calls. link, unlink: exercise . . . . . link.Im
calls and error numbers. . . . . . . intro.2
cancel: send/cancel requests . Ipd
capability data base. . . . . termcap.5
card game cribbage. . . . . cribbage.6
card images. . . . ... ... . . . pnchd
carriage control characters o+« .. asal
cat: concatenate and print . . . . . . catl
cb: C program beautifier. .. .. cbl
cc:Ccompiler. . . . ... ... ..ccl
cd: change working directory. . . . . cd.l
cdc: change the delta . . . cde.l
ceil, fmod, fabs: floor, . . . . . . . floor.3m
ceiling, remainder, absolute/ . . . . floor3m
cflow: generate C flow graph. . . . . cflow.l
(change) to an SCCS file. . . . . .. delta.l
channel. . . .. ... e« . . . pipe.2
character back into mput .« « .« . . ungetc3s
character definitions foreqn . . . . . eqnchar.5
character frequenciesina . . . . . . freq.l
character login name of the . . . . . cuserid.3s
character or word from stream. . . . getc.3s
character or word on a stream. . . putc.3s
characterset. . ... .. ... . . ascii’
characters. asa: . . . .. ... . . asal
characters. /_toupper, . conv.3c
characters. /isprint, isgraph, . ctype.3c
characters. . . . . .. ... ... .1trl
characters in the filesinthe . . . . . sumdir.l
chargefee, ckpacct, dodisk, . acctsh.lm
chase: Try to escape the . . chase.6
chdir: change working . . . . . . . chdir.2
check and interactive repair. . . . . . fsck.Im
checkcw: prepare .. . cw.l
checkeq: format mathemaucal . eqn.l
checker. . . .. ... ... ... . lintl
checkers. pwek, . . . . pwck.lm
checking. volcopy, labelll . volcopy.lm
checklist: list of file . . . . checklist.4
checkmm: print/check documents . mm.l
checksum and block count of a . sum.l
checkup. . . . . .. - . vchk.Im
chgrp: change owner or group « +« .+ . chown.l
child process times. . . times.2

. wait.2

child process to stop or

of a file.
group.

for a command.

monacct, nulladm,/ chargefee,
isgraph, iscntrl, isascii:
uuclean: uucp spool directory

clri:

clear:

status/ ferror, feof,
(command interpreter) with
alarm: set a process’s alarm
cron:

close:
descriptor.
fclose, fMlush:

line-feeds.

comb:

common to two sorted files.
change root directory for a
system: issue a shell

test: condition evaluation
time: time a

argumenl list(s) and execute
nice: run a

env: set environment for
uux: unix to unix

(sh/ nohup: run a

C-like syntax. csh: a shell
getopt: parse

/shell, the standard/restricted
and system/ timex: time a
per-process/ acctcms:

and miscellaneous accounting
install: install

intro: introduction to

/to system maintenance

at: execute

cdc: change the delta

comm: select or reject lines
socket: create an endpoint for
ipcs: report inter-process
stdipc: standard interprocess
diff: differential file

cmp:

SCCS file. sccsdiff:

diff3: 3-way differential file
dircmp: directory

regcmp: regular expression
expression. regcmp, regex:
regexp: regular expression
cc: C

fortran: FORTRAN

yacc: yet another
modest-sized programs. bs: a
erf, erfc: error function and
wait: await

chmod: change mode.
chmod: change mode of file. . . .

o e e e e

chown: change owner and group . .

chown, chgrp: change owner or .
chroot: change root directory. . .
chroot: change root directory ., .
ckpacct, dodisk, lastlogin, . . . .
classify characters. /isprint, . . .
clean-up. . . . .00 0.
clear: clear terminal screen

clear i-node.
clear terminal screen. . . . . . .
clearerr, fileno: stream . . . . .

C-like syntax. csh: ashell . . . . .

clock. . ... .00
clock daemon.
clock: report CPU time used. . .
close a file descriptor. . . . . . .
close:closeafile . . ... ...
close or flush a stream. . . . . .
clri: clear i-node. . . . . . . ..
cmp: compare two files. ..
col: filter reverse . . . . . . ..
comb: combine SCCS deltas. . .
combine SCCS deltas. . . . . .
comm: select or reject lines . . .
command. chroot: . . . . ...
command. . . . . ... ...
command. . . . . . .0 ...
command. . . . . . .. .. ..

D S S

command. xargs: construct . . .
command at low priority. . . . .
command execution. . . . . . .

command execution.
command immune to hangups . .
(command interpreter) with . . .
command options. . . . .
command programming language.
command; report process data .
command summary from . . .

o s s e e e
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.

. chmod.1

chmod.2
chown.2

. chown.!

chroot.2

. chroot.Im

acctsh.lm

. ctype.3c
. uuclean.Im
. clear.1

clri.lm
clear.1
ferror.3s

. csh.l

alarm.2
cron.im
clock.3¢c
close.2
close.2
fclose.3s
clri.lm

. cmp.l

col.1
comb.1
comb.1
comm.]

. chroot.Im

system.3s

. test.l

. time.l
. xargs.!

nice.1

. env.l

.

. uux.lc

nohup.1

. csh.l
. getopt.1

. sh.1

. timex.l

. acctems.Im

commands. /of accounting . . . . . acct.lm
commands. . . ... .. .. .. . install.lm
commands and application/ . . . . . intro.l
commands and application/ . . . . . intro.Im
commands at a later time. . . . . . . at.l
commentary of an SCCS delta. . cdc.1
common to two sorted files. .« . . comm.l
communication. . . .. .. .. . . socket2
communication facumes/ e v v e« . ipes.d
communication package. . . . . . . stdipc.3c
comparator. . . .« . . .. ... . . diffld
compare two files. . . .. ... .. cmpl
compare two versions of an . . . . . sccsdiff.l
comparison. e e e . diff3.1
comparison. . . . . . . . . . dircmp.1
compile. . . . ... ... . regemp.l
compile and execute regular .. . . regemp.3x
compile and match routines. . . . . . regexp.5
compiler. . . . .. B o |
compiler. . ... ... ...... fortran.l
compiler-compiler. . . . . . . . . . yacc.l
compiler/interpreter for . . . . . . . bs.l
complementary error function. . . . . erf.3m
completion of process. . wait. |
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pack, pcat, unpack:

cat:

test:

uvar: returns system-specific
system. Ipadmin:

fwtmp, wtmpfix: manipulate
on a socket.

an out-going terminal line
accept: accept a

connect: initiate a

accteonl, acctcon?:

fsck, dfsck: file system

cw, checkcw: prepare

mkfs:

mkfs512:

execute command. xargs:
nroff/troff, tbl, and egqn

Is: list

(Berkeley version). Is7: list
csplit:

fentl: file

uucp status inquiry and job
vc: version

asa: interpret ASA carriage
ioctl:

init, telinit: process

msgctl: message

semctl: semaphore

shmctl: shared memory
fentl: file

tcp: Internet Transmission
interface. tty:

terminals. term:

units:

dd:

English. number:
floating-point number. atof:
integers and/ 3tol, Itol3:
and base-64 ASCII/ a64l, 164a:
/gmtime, asctime, tzset:

to string. ecvt, fcvt, gevt:
scanf, fscanf, sscanf:

strtol, atol, atoi:

bed:

becopy: interactive block

rcp: remote file

uulog, uuname: unix to unix
System-to-UNIX System file
dd: convert and

cpio:

access time. dcopy:
checking. volcopy, labelit:
cp, In, mv:

file.

core: format of

mem, kmem:

atan2: trigonometric/ sin,
functions. sinh,

wc: word

sum7: sum and

in the given/ sumdir: sum and
sum: print checksum and block
files.

cpio: format of

compress and expand files. . . . . . pack.1
concatenate and print files. . . . . . cat.l
condition evaluation command. . . . test.l
configuration information. . . . . . . uvar.2
configure the LP spooling . . . . . . Ipadmin.lm
connect accounting records. . . . . . fwtmp.lm
connect: initiate a connection . . . . connect.2
connection. dial: establish . . . . .. dial.3c
connection on a socket. . . . . . . . accept.2
connection on a socket. . . . . . . . connect.2
connect-time accounting. . . . . . . acctcon.lm
consistency check and/ . . . . . .. fsck.lm
constant-width text for troff. . . . . cw.l
construct a file system. . . .. . . . mkfs.lm
construct a file system. . . . . . . . mkfsS12.tm
construct argument list(s) and . xargs.l
constructs. deroff: remove . . . . . deroff.1
contents of directories. . . . . . . . Is.l
contents of directory . . . . . . . . Is7.]
contextsplit. . . . . .. .. .. .. csplit.l
control. . . . .. ... ... ... fentl.2
control. uustat: . . . . . . .. . uustat.lc
control. . . . ... ... ... .. vel
control characters. . . . . ... .. asal
control device. . . . . . . ... .. ioctl2
control initialization. . . . . . . . . initlm
control operations. . . . . . . . .. msgctl.2
control operations. . . . . . . . . . semctl.2
control operations. . . . . . . . . . shmctl.2
controloptions. . . . . . . . . .. fentl.s
Control Protocol. . . . . . . .. .. tcp.§
controlling terminal . . . . . . . . tty.7
conventional names for . . . . . . . term.S
conversion program. . . . . . . . . units. 1
convertand copy afile. . . . .. .. dd.1
convert Arabic numeralsto . . . . . number.6
convert ASCll stringto . . . . . . . atof.3c
convert between 3-byte . . . . . . . 13tol.3c
convert between long integer . . . . a6dl3c
convert date and timeto/ . . . . . . ctime.3c
convert floating-point number . . . . ecvt3c
convert formatted input. . . . . . . scanf.3s
convert string to integer. . . . . . . strtol.3¢c
convert to antique media. . . . . . . bed.6
COPY. + + « ¢+ o v o o s o+ + . . bcopy.lm
COPY v v v v v v v v o o w v v oo rcpl
COPY. UUCP, « « « « + « « &« « » « . Uucp.lc
copy. /uupick: public UNIX . . . . . uuto.lc
copyafile. . . .. ... ... . dd.l
copy file archives in and out. . cpio.l
copy file systems for optimal . dcopy.lm
copy file systems with label . . . . . volcopy.lm
copy, link or move files. . . . . cp.1
core: format of core image . . . . . core.4
core imagefile. . . .. ... ... core.4
COTE MEMOTY. v v « v « o « ¢ « o &« mem.7
cos, tan, asin, acos, atan, . . . . . . trig.3m
cosh, tanh: hyperbolic . . . . . .. sinh.3m
COUNL. v v v v v v v v v e e e e wc.l
count blocks inafile. . . .. .. .. sum7.1
count characters in the files . . . . . sumdir.1
countofafile. . . ... .. .. .. sum.!
cp, In, mv: copy, link or move . . . . cp.l
cpioarchive. . . . . . . . .. . .. cpio.4

and out.

preprocessor.

sethostname: set name of host
clock: report

craps: the game of

system crashes.

what to do when the system
rewrite an existing one.

file. tmpnam, tempnam:

an existing one. creat:

fork:

tmpfile:

communication. socket:

by massaging C source. mkstr:
channel. pipe:

files. admin:

umask: set and get file
cribbage: the card game
cribbage.

cxref: generate C program
more: file perusal filter for

generate DES encryption.
interpreter) with C-like/

terminal.

for a C program.

for terminal.

asctime, tzset: convert date/

ttt,

gethostname: get name of
hostname: set or print name of
activity. sact: print

uname: print name of
uname:; get name of

slot in the utmp file of the
getcwd: get pathname of
spline: interpolate smooth
name of the user.

of each line of a file.

each line of a file. cut:
constant-width text for/
cross reference.

cron: clock

errdemon: error-logging
terminate the error-logging
runacct: run

backup. filesave, tapesave:
/handle special functions of
special functions of the

blt, blt512: block transfer
prof: display profile

/time a command; report process
termcap: terminal capability
port. ttytype:

/sgetl: access long numeric
plock: lock process, text, or
call. stat:

brk, sbrk: change

types: primitive system
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cpio: copy file archivesin . . . . . . cpio.l

cpio: format of cpio archive. . . . . . cpio.4

cpp: the C language . . . . . . . . . cpp.l

CPU. v v v v h e e .+ .« . . sethostname.2
CPU timeused. .. ... ... .. clock3c
CIAPS. « « v ¢« o v o o o + o o « o« « Craps.6
craps: the game of craps. . . . . . . craps.6
crash: what to do whenthe . . . . . crash.8
crashes. crash: « s e s ¢+ s+ . . crash8

creat: create a new fileor . . . . . . creat.2

create a name for a temporary . . .
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pwd: working
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type, modes, speed, and line
diskformat - format a

sadp:

df: report number of free
disktune - tune floppy

du: summarize

settling time parameters.
mount, umount: mount and
rain: animated raindrops
/view: screen oriented (visual)
prof:

worms: animate worms on a
hypot: Euclidean

/icong48: generate uniformly
macro package for formatting
macro package for formatting
mm, osdd, checkmm: print/check
slides. mmt, mvt: typeset
nulladm,/ chargefee, ckpacct,
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suitable for Motorola S-record
/Motorola S-records from
nrand48, mrand48, jrand48,/
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an object file.

object file. dump:
descriptor.

descriptor. dup:

The alien invaders attack the
echo:

floating-point number to/

program. end, etext,

ex,
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ex, edit: text
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sed: stream
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and/ /getegid: get real user,
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encrypt: generate DES . . ., , . . . crypt.3c
encryption. crypt, ., . . . . . . .. crypt.ic
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/getpwuid, getpwnam, setpwent,
utmp/ /pututline, setutent,
convert Arabic numerals to
nlist: get

man, manprog: print

man: macros for formatting
endgrent: get group file
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profile: setting up an
execution. env: set

getenv: return value for
character definitions for
remove nroff/troff, tbl, and
mathematical text for nroff/
definitions for eqn and neqn.
mrand48, jrand48,/ drand48,
complementary error function.
complementary error/ erf,

from dump.

daemon.

format.

system error/ perror,
function and complementary
complementary/ erf, erfc:
massaging C/ mkstr: create an
sys_errlist, sys_nerr: system
to system calls and
errdead: extract

matherr:

errfile:

errdemon:

errstop: terminate the

err:

process a report of logged
hashcheck: find spelling

/- turn on/off the extended
logged errors.

error-logging daemon.
robots. autorobots:

robots:

chase: Try to

terminal line/ dial:

setmnt:

bnet.

in program. end,

hypot:

expression. expr:

test: condition

display editor based on

encryption key.

end, etext, edata: last . . . . .

endgrent: get group file/
endpoint for communication.
endpwent: get password file/
endutent, utmpname: access .
English. number: . . . . .
entries from name list. . , .
entries in this manual. . .
entries in this manual.

entry. /getgrnam, setgrent,
entry. /getpwnam, setpwent,
entry. /setutent, endutent, .
entry. . . . . . ... ...
entry. . . . .. e
entry formats.

L R

env: set environment for . . .

environ: user environment. .
environ: user environment.
environment. . . ..., .

environment. . . . ... ..
environment. . . . e e
environment at login ume ..
environment for command . .
environment name. ., . . . .

eqn and negn. /special

eqn constructs. deroff: . . ., .

eqn, neqn, checkeq: format
eqnchar: special character

erand48, Irand48, nrand48, .

erf, erfc: error function and
erfc: error function and .
err: error-logging interface.
errdead: extract error records

errdemon: error-logging . . . .

errfile: error-log file . . . .

errno, sys_errlist, sys_nerr: . .
error function. /erfc: error . . .

error functionand . . . . .

error message fileby . . . . .

error messages. /errno, .
error numbers. /introduction

error records from dump. . . .

error-handling function. . . .
error-log file format. . .
error-logging daemon.

error-logging daemon. . . . . .
error-logging interface. . . . .

errors. errpt: . . . . . .
errors. /hashmake, spellm
errors in the specified/ . . .
errpt: process a report of

errstop: terminate the . . . . .

Escape from the automatic
Escape from the robots. .
escape the killer robots.
establish an out-going . . .
establish mount table.
/etc/hosts: host table for

etext, edata: last locations . . . .

Euclidean distance function.

evaluate arguments asan . . .
evaluation command. . . . . .

ex. /screen oriented (visual)

. makekey.!

end.3¢
getgrent.3c

. socket.2
. getpwent.3c
. getut.3c

number.6

: nlist.3c

man.1
man.5
getgrent.3c
getpwent.3c
getut.3c
putpwent.3c

. unlink.2

utmp.4
env.l
environ.4
environ.§

. environ.4
. environ.5

printenv.1
profile.4
env.l

. getenv.3c
. eqnchar.§

deroff.1

. eqn.l

eqnchar.5

- . drand48.3c

erf.3m

. erf.3m
. err.7
. errdead.lm

. . errdemon.Im

. errfile.4

perror.3c

. erf.3m
. erf.3m

mkstr.1
perror.3c

. intro.2
. errdead.lm

matherr.3m

. errfile.4

. errdemon.Im
. errstop.Ilm

. err.7

. errpt.lm

. . spell.l

. exterr.l

. errpt.lm

. errstop.Im
. autorobots.6
. robots.6

. chase.6

. dial.3c

. setmnt.Im

. hosts.7

. end.3c

hypot.3m

. expr.l

test.1
vi.l

reading or/ lockf: provide
execlp, execvp: execute a/
execvp: execute/ execl, execv,
execl, execv, execle, execve,
execve, execlp, execvp:
construct argument list(s) and
time. at:

regcmp. regex: compile and
set environment for command
uux: unix to unix command
sleep: suspend

sleep: suspend

monitor: prepare

profil:

execvp: execute a/ execl,
execute/ execl, execv, execle,
/execv, execle, execve, execlp,
system calls. link, unlink:

a new file or rewrite an
process.

exit,

exponential, logarithm,/

peat, unpack: compress and
adventure: an

exp, log, logl0, pow, sqrt:
expression,

expr: evaluate arguments as an
compile and execute regular
regcmp: regular

routines. regexp: regular
exterr - turn on/off the

efl:

greek: graphics for the
extended errors in the/

dump. errdead:

remainder,/ floor, ceil, fmod,
factor:

true,

data in a machine independent
finc:

abort: generate an 10T

a stream.

floating-point number/ ecvt,
fopen, freopen,

status inquiries. ferror,
fileno: stream status/
statistics for a file system.
stream. fclose,

word from/ getc, getchar,
stream. gets,

pattern. grep, egrep,
determine accessibility of a
chmod: change mode of
change owner and group of a
core: format of core image
fields of each line of a

dd: convert and copy a

a delta (change) to an SCCS
selected parts of an object
execlp, execvp: execute a

ex, edit: text editor . . . . . .,
exclusive file regions for . . .
execl, execv, execle, execve, .

execle, execve, execlp, . . . . .

execlp, execvp: execute a/ . .

execute a file. /execle, . . ...

execute command. xargs: . . .
execute commands at a later
execute regular expression.
execution. env:

D A

execution. . . . . . .. ...
execution for an interval. . . . .
execution for interval. . . . .

execution profile. . . . .. .,
execution time profile. . . . .

execv, execle, execve, execlp, . .

execve, execlp, execvp: . . . .
execvp: execute a file. . ., .

exercise link and unlink . . . . .

existing one. creat: create . . .

exit, _exit: terminate . . . . . . ,

_exit: terminate process.

exp, log, logl0, pow, sqrt: . . .

expand files. pack, . . ... .
exploration game. . . .

exponential, logarithm, power/
expr: evaluate arguments as an
expression.

L I

expression regcmp, regex: . . .

expression compile. . . . .
expression complle and match
extended errors in the/
Extended Fortran Language.

extended TTY-37 type-box. . . .

exterr - turn on/off the . . ., .
extract error records from . . .
fabs: floor, ceiling, . . .. ..
factor a number. . . . .., . .

factor: factor a number. . . . . .

false: provide truth values. . .

fashion.. /access long numeric . .

fast incremental backup. . . .

fault. .. ... ..., ..
fclose, fMlush: close or flush .
fentl: file control. . . . . ., . .
fentl: file control options. . . .

fevt, gevt: convert . ., L L L .

fdopen: open a stream.

feof, clearerr, fileno: stream . . .
ferror, feof, clearerr, . . . . . .

ff: list file namesand . . . . .
fllush: close or flusha . . . .
fgetc, getw: get character or
fgets: get a string from a

fgrep: search a file for a

file. access: . . . ... ....
file. ... .........

file. chown: . . ., ... ...
file. ... ... ... ...
file. cut: cut out selected . . .
file. .

file. della make

file. dump: dump . . .

file. /execv, execle, execve. .

Permuted Index

ex.l

. lockf.2

exec.2

. exec.2

. exec.2

.
.

.

exec.2
xargs.1
at.l
regemp.3x
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passwd: password
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endpwent: get password
utmpname: access utmp
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file. sum:print . . . .. ... .. . sum.l
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file. . ... .. .. ... .. tmpfile.3s
file. tmpnam tempnam: . . .. .. tmpnam.3s
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file creation mask. . . . . . . . umask.2
file descriptor. . . . . . ... ... close2
file descriptor. . . . . . ... ... dup2
file: determine file type e e e . fileld

file editing activity. . . . . . . . .. sact.]
file entry. /getgrnam, . . . . . . . . getgrent.3¢

file entry. /setpwent, . . . . . . ..

getpwent.3c

file entry. /endutent, . . . . .. .. getut.3c
fileentry. . ... ... ...... putpwent.3c
file for a C program. . . . .. . .. ctags.1

file forapattern. . . .. ... ... grep.l

file for defivermail. . . . . . . . . . aliases.?
fileformat. . ... ........ acctd

file format. . .. ... ......ard

file format. . . . . e« v v .. errfile.d
file format for card lmages. .+« .+ .. pnchd
file formats. . . ... .. .« . . . introd
file from a remote machine. . . . . . take.lc
file from a remote machine.. . take7.lc
file hasinit. . ... .. ...... see.l

file into pieces. . . . . . . ... .. split.1

file name. . . ... ... . . mktemp.3c
file name for terminal. . . . . . .. ctermid.3s

a file system. ff: list

/find the slot in the'utmp
put: puts a

put7: puts a

/identify processes using a
one. creat: create a new
viewing. more:

Iseek: move read/write
/rewind, ftell: reposition a
lockf: provide exclusive

bfs: big

stat, fstat: get

processes using a file or
names and statistics for a
mkfs: construct a

mkfs512: construct a
umount: mount and dismount
mount: mount a

umount: unmount a
tapesave: daily/weekly UNIX
and interactive/ fsck, dfsck:
fsdb:

volume.

ustat: get

mnttab: mounted

access time. dcopy: copy
fsck. checklist: list of
volcopy, labelit: copy

ftw: walk a

file: determine

umask: set

ferror, feof, clearerr,

and print process accounting
merge or add total accounting
create and administer SCCS
cat: concatenate and print
cmp: compare two

lines common to two sorted
cp, In, mv: copy, link or move
mark differences between
find: find

format specification in text
fortran, ratfor, or efl

string, format of graphical
intro: introduction to special
unpack: compress and expand
pr: print

sort: sort and/or merge
reports version number of
what: identify SCCS

updater: update

updater: update

frec: recover

and count characters in the
hex: translates object

rm, rmdir: remove

/merge same lines of several
daily/weekly UNIX file system/
greek: select terminal

nl: line numbering

more: file perusal

col:

tplot: graphics

Fermuted Index

file names and statistics for . . . . .
file of the current user. . . . . . .
file onto a remote machine.. . . . . .
file onto a remote machine.. . . . .
file or file structure. . . . . .. .
file or rewrite an existing . . . . .
file perusal filter forert . . . . . . .
file pointer. . . . . .. ... ...
file pointer in a stream. . . . . . .
file regions for reading or/ . . . .
file scanner. . . . . . . e e e e
filestatus. . . . ... ... ...
file structure. /identify . . . .. ..
file system. ff: listfile . .. .. ..
file system.
filesystem. . ... ........
file system. mount, . . . ... .
file system.
file system.
file system backup. ﬁlesave, e
file system consistency check . . .
file system debugger. . . .
file system: format of system . . .
file system statistics. . . . . . . .
file system table. . . . ... ...
file systems for optimal . . . . . .
file systems processed by . . . . .
file systems with label/ . . . . . . .
filetree. . ... ..........
file type.
file-creation mode mask. . . . . . .
fileno: stream status/ . . . . . . .
file(s). acctcom:search . . . .. .
files. acctmerg: . . . . e e e e
files. admin: . . . ... ... ...
files. . ...
files. . ... ...
files. comm: select or reject . . . . .
files. .. .............
files. diffmk: . . .
files. . ... ...........
files. fspec: . . . ... .....
files. fsplit: split . . . ... ...
files. /graphical primitive . . . . . .
files. . ... 0.,
files. pack, pcat, . . .. .. .. ..
files. . ... ...,
files. ... ............
files. version: . .. ... ... ..
files. e e e e e e
files between two machmes e e e
files between two machines. . . . .
files from a backup tape. . . . . .
files in the given/ /sum . . .. .
files into ASCII formats/ . . . . ..
files or directories. . . . . . .. .
files or subsequent linesof/ . . . . .
filesave, tapesave:
fiter. . ... ..... 0 .....
filter. . . . . ... ........
filter for crt viewing.
filter reverse line-feeds. . . . . . . .
filters. . . ... ....
finc: fast incremental backup.
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ff.lm
ttyslot.3¢c
put.lc

. putl.lc

fuser.Ilm
creat.2
more.l
Iseek.2

. fseek.3s
. lockf.2

bfs.1
stat.2
fuser.lm
fi.lm

. mkfs.Im

mkfs512.1m
mount.lm

. mount.2

umount.2

. filesave.lm

fsck.lm
fsdb.lm

. fs.4

ustat.2
mnttab.4
dcopy.lm

. checklist.4

volcopy.lm
ftw.3¢

file.1
umask.1
ferror.3s
acctcom.l
acctmerg.lm
admin.1
cat.l

cmp.1
comm.!
cp.l
diffmk.1
find.1

. fspec.4
. fsplit.1

gps.4
intro.7
pack.l
pr.l
sort.1
version.!

. what.l

updater.1
updater.Im

. frec.lm
. sumdir.!

hex.!

. mm.l

paste.l

. filesave.lm

greek.1
nl.1
more.1
col.l
tplot.1g

. finc.lm
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find:

hyphen:

ttyname, isatty:

object library. lorder:
hashmake, spellin, hashcheck:
an object, or other/ strings:
of the current user. ttyslot:
fish: play “‘Go

a command immune to hangups
tee: pipe

atof: convert ASCII string to
ecvt, fcvt, gevt: convert
/modf: manipulate parts of
floor, ceiling, remainder,/
floor, ceil, fmod, fabs:
parameters. disktune - tune
cflow: generate C

fclose, fllush: close or
remainder,/ floor, ceil,
stream.

per-process accounting file

ar: archive (library) file
errfile: error-log file

tp: magnetic tape

diskformat -

pnch: file

nroff or/ eqn, neqn, checkeq:
newform: change the

inode:

core:

cpio:

dir:

/graphical primitive string,
scesfile:

file system:

files. fspec:

troff. tbl:

nroff:

intro: introduction to file
wtmp: utmp and wtmp entry
/object files into ASCII

scanf, fscanf, sscanf: convert
fprintf, sprintf: print
/checkmm: print/check documents
mptx: the macro package for
nroff7: text

troff7: text

mm: the MM macro package for
OSDD adapter macro package for
manual. man: macros for
fortran:

efl: Extended

files. fsplit: split

hopefully interesting, adage.
formatted output. printf,
word on a/ putc, putchar,
stream. puts,

input/output.

backup tape.

df: report number of

findfiles. .. ...........
find: find files. .
find hyphenated words. . . . . . . .
find name of a terminal.
find ordering relation foran . . . . .
find spelling errors. spell, . . . . .
find the printable stringsin . . . . .
find the slot in the utmp file . . . . .
Fish”. .. ...
fish: play “Go Fish™*. . . . ... ..
(sh only). nohup:run . . ... ..
fitting. . ... ... .. ...,
floating-point number. . < . . . . .
floating-point number to/ . . . . . .
floating-point numbers. . . . . . . .
floor, ceil, fmod, fabs: . . . . . ..
floor, ceiling, remainder,/ . . . . .
floppy disk settling time . . . . . . .
flowgraph. . ... ........
flush a stream. . . ... ... ..
fmod, fabs: floor, ceiling, . . . . .
fopen, freopen, fdopen: opena . . .
fork: create a new process. . . . .
format. acct: . . . . .. ... ...
format. . . ... ... ......
format.
format. .. ............
format a disk.
format for card images. . . . . . ..
format mathematical text for . . .
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find.1

. find.1

hyphen.1
ttyname.3c
lorder.1

. spell.l

strings.1
ttyslot.3c
fish.6
fish.6
nohup.1
tee.l
atof.3¢c
ecvt.3¢c
frexp.3c
floor.3m

. floor.3m

disktune.lm
cflow.1
fclose.3s

. floor.3m

fopen.3s

. fork.2

acct.4

ar4

errfile.4

tp.4
diskformat.lm
pnch.4

. eqn.l

formatofatextfile. .. ... ... newform.l
formatofaninode. . . . . . .. . . inoded
format of core image file. . . . . . . cored
format of cpio archive. . . . . . . . cpiod
format of directories. . . . .. . .. dir.4
format of graphical files. . .. . . . gps4
format of SCCSfile. . .. ... .. sccsfile.d
format of system volume. . . . . . . fs.4
format specification in text . . . . . fspec.4
format tables for nroff or . . . . . . tbl.l
formattext. . .. .. .. .+ .+ .. nroff.l
formats. . . ... ... ...... introd
formats. utmp, .. ... ... .. utmp.4
formats suitable for Motorola/ . . . . hex.]
formatted input. . . . . ... ... scanf3s
formatted output. printf, . . . . . . printf.3s
formatted with the MM macros. . mm.l
formatting a permuted index. . mptx.5
formatting and typesetting. . . . . . nroff7.1
formatting and typesetting. . . . . . troff7.1
formatting documents. . . . . . .. mm.S
formatting documents. /the . . . . . mosd.S
formatting entries in this . . . . . . man.5
FORTRAN compiler. . . . ... .. fortran.1
fortran: FORTRAN compiler. . . . . fortran.l
Fortran Language. . . .. .. . .. efll
fortran, ratfor, orefl . . . . . . ., fsplitl
fortune: print a random, . . . . . . fortune.6
fprintf, sprintf: print . . . . . . . . printf3s
fputc, putw: put characteror . . . . . putc.3s
fputs: put a stringona . . ... .. puts.3s
fread, fwrite: binary . . . .. ... fread.3s
frec: recover filesfroma . . . . . . frec.im
free disk blocks. . . . . .. .. .. df.1m

memory allocator. malloc,
stream. fopen,

frequencies in a file.

freq: report on character
parts of floating-point/

frec: recover files

take: takes a file

take7: takes a file

receive: receive message
send: send message

gets, fgets: get a string
rmdel: remove a delta
getopt: get option letter
/translates Motorola S-records
errdead: extract error records
read: read

ncheck: generate names
nlist: get entries

acctems: command summary
getw: get character or word
autorobots: Escape

robots: Escape

getpw: get name

formatted input. scanf,

of file systems processed by
a lost+found directory for
consistency check and/

reposition a file pointer in/
text files,

or efl files.

stat,

pointer in a/ fseek, rewind,

and complementary error
gamma: log gamma

hypot: Euclidean distance
matherr: error-handling
error/ erf, erfc: error

0, j1, jn, yO, y1, yn: Bessel
logarithm, power, square root
remainder, absolute value
sinh, cosh, tanh: hyperbolic
atan, atan2: trigonometric
300, 300s: handle special

hp: handle special

terminal. 450: handle special
using a file or file/

fread,

connect accounting records.
adventure: an exploration
moo: guessing

trek: trekkie

worm: Play the growing worm
cribbage: the card

back: the

bj: the

craps: the

wump: the

life: play the

intro: introduction to
gamma: log

number to string. ecvt, fcvt,

free, realloc, calloc: main . .

freopen, fdopen: opena . . . .

freq: report on character . .

frequenciesina file. . . ...

frexp, ldexp, modf: manipulate
from a backup tape. . . . .
from a remote machine.

from a remote machine.. . . .

from a socket.
from a socket.
fromastream. . ... ...
from an SCCS file. . . . . .
from argument vector. . . .
from downloading into a file.

from dump. . . .
from file.
from i-numbers.
from name list. . ... ..
from per-process accounting/

from stream. /getchar, fgetc,

L

L T

from the automatic robots. . . .
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.

.
.

. malloc.3c
. fopen.3s

freq.1
freq.1
frexp.3¢c
frec.Im
take.lc
take7.1c

. receive.2

send.2
gets.3s

. rmdel.1

getopt.3c
rcvhex.1
errdead.lm
read.2
ncheck.lm
nlist.3¢
acctems.Im

. getc.3s
. autorobots.6

fromtherobots. . ... ... ... robots.b
fromUID. ............ getpw.3c
fscanf, sscanf: convert . . .. . . . scanf3s
fsck. checklist: list . . . ... ... checklistd
fsck. mklost+found: make . . . . . mklost+fnd.lm
fsck, dfsck: file system . . . . . . . fsck.lm
fsdb: file system debugger. . . fsdb.Im
fseek, rewind, ftell: . . . . ... . . fseek.3s
fspec: format specificationin . . . . . fspec.4
fsplit: split fortran, ratfor, . . . . ., . fsplit.l
fstat: get file status. . . . ., . .. . . stat.2
ftell: repositionafile . ... ... . fseek.3s
ftw: walk a file tree. . . . . .. .. ftw.3c
function. /error function . .. . . . erf.3m
function. .. ...........gamma3m
function. . ... ......... hypot.3m
function. t s e e v e v+« . matherr.3m
function and complementary . erf.3m
functions. . .. ....... . bessel.3Jm
functions. /sqrt: exponential, . . exp.3m
functions. /floor, ceiling, . . . . . . floor.3m
functions. . ... ...... . sinh.3m
functions. /tan, asin, acos, . . . . . trig.3m
functions of DASI 300 and 300s/ . . 300.1
functions of HP 2640 and/ . . . . . hp.l
functions of the DASI 450 . . . . . 450.1
fuser: identify processes . . . . . . . fuser.lm
fwrite: binary input/output. . . . fread.3s
fwtmp, wtmpfix: manipulate . . . fwtmp.Im
game. . . .. ........... adventure.6
game. . . . ... ... ......mo006
game. . . . ... ... ... . trek.6
game. . . . . . ., . e e e . worm.6

game cribbage. . . . . . . .

game of backgammon. . . . .. . .
game of black jack. . . . ... .
gameofcraps. . . ... ... ..
game of hunt-the-wumpus. . . .

gameof life. . . . . . ...

games. . . . ... .. ...,

gamma function. . . . . . . .

gamma: log gamma function.

gcvt: convert floating-point . .

. cribbage.6

back.6
bj.6
craps.6
wump.6
life.6

. intro.6
. gamma.3m
. gamma.Jm

ecvt.3c
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maze:

abort:

cflow:

reference. cxref:

crypt, setkey, encrypt:
makekey:

terminal. ctermid:

ncheck:

lexical tasks. lex:

/srand48, seed48, Icong48:
srand: simple random-number
gets, fgets:

get:

ulimit:

the user. cuserid:

getc, getchar, fgetc, getw:
nlist:

umask: set and

stat, fstat:

ustat:

file.

/getgrnam, setgrent, endgrent:
getlogin:

logname:

msgget:

getpw:

gethostname:

system. uname:

unget: undo a previous
argument vector. getopt:
/getpwnam, setpwent, endpwent:
working directory. getcwd:

) times. times:
and/ getpid, getpgrp, getppid:
/geteuid, getgid, getegid:
semget:

shmget:

tty:

time:

get character or word from/
character or word from/ getc,
current working directory.
getuid, geteuid, getgid,
environment name.

real user, effective/ getuid,
user,/ getuid, geteuid,
setgrent, endgrent: get group/
endgrent: get group/ getgrent,
get group/ getgrent, getgrgid,
current host.

argument vector.

process group, and/ getpid,
process, process group, and/
group, and/ getpid, getpgrp,

setpwent, endpwent: get/
get/ getpwent, getpwuid,
endpwent: get/ getpwent,

a stream.

and terminal settings used by
modes, speed, and line/

generate a maze.
generate an [IOT fault.
generate C flow graph. . . . . . .
generate C program cross . . . . .

generate DES encryption. . . . . .
generate encryption key. . . . . .
generate file namefor . . .. . ..

generate names from i-numbers. . . .

generate programs for simple . . .
generate uniformly distributed/ . .
generator. rand, . . . . .. ...

get a string from a stream. . . . . .

get a version of an SCCS file. . . .
get and set user limits. . . . . . .

get character login name of” . . . . .

get character or word from/ . . . .
get entries from name list.
get file creation mask.
get file status.
get file system statistics. . . . . . .
get: get a version of an SCCS . . .

L T

getgroup fileentry. . . ... ...
get loginname. . . . . . ... ..

get login name.
get message queue.
get name from UID. . . . . . . .
get name of current host. . . . . .
get name of current UNIX
getof an SCCSfile. . . .. ...
get option letter from
get password file entry. .
get pathname of current . . . . .
get process and child process . .

get process, process group, . . . .
get real user, effective user,/ . . .
get set of semaphores. . . . . . .

get shared memory segment.

get the terminal’s name. . . . . .
get time.
getc, getchar, fgetc, getw: . . . . .

L

getchar, fgetc, getw: get . . . . . ..

getcwd: get pathname of . . . . .
getegid: get real user,/ . . . . . .
getenv: return value for . . . . . .
geteuid, getgid, getegid: get
getgid, getegid: get real
getgrent, getgrgid, getgrnam,
getgrgid, getgrnam, setgrent,

getgrnam, setgrent, endgrent: . ., .
gethostname: get name of . . . . . .
getlogin: get login name. . . . . .
getopt: get option letter from . . . .

getopt: parse command options.
getpass: read a password.
getpgrp, getppid: get process,

soe e e e

getpid, getpgrp, getppid: get . . . . .

getppid: get process, process . . . .
getpw: get name from UID.
getpwent, getpwuid, getpwnam,
getpwnam, setpwent, endpwent:
getpwuid, getpwnam, setpwent, . .
gets, fgets: get a string from

getty. gettydefs:speed . . . . . .

getty: set terminal type,

e e e e e e . e .

maze.6

. abort.3¢

. cflow.1

. cxref.l

. crypt.3c

. makekey.1
ctermid.3s
ncheck.lm
. lex.l

. drand48.3c
. rand.3c
gets.3s

. get.l

. ulimit.2
cuserid.3s
. getc.3s

. nlist.3¢

. umask.2

. . stat.2

. ustat.2

. get.l
getgrent.3c
getlogin.3c
. logname.l
. msgget.2
. getpw.3c

. gethostname.2

. uname.2

. unget.l

. getopt.3c

. getpwent.3c
. getewd.3c

. . times.2

. getpid.2

. getuid.2

. semget.2

. shmget.2
.ty 1

. time.2

. getc.3s
getc.3s

. getewd.3c
. getuid.2

. getenv.3c
. getuid.2

. getuid.2

. getgrent.3c
. getgrent.3c
. getgrent.3c

. getlogin.3¢c
getopt.3c
. getopt.1

. getpass.3c
. getpid.2
getpid.2

. getpid.2

. getpw.3c

. . getpwent.3¢c
. . getpwent.3¢c

. getpwent.3c
. gets.3s

. gettydefs.4
. getty.Im

gethostname.2

ct: spawn

settings used by getty.
getegid: get real user,/
pututline, setutent,/
setutent, endutent,/ getutent,
setutent,/ getutent, getutid,
from/ getc, getchar, fgetc,
convert/ ctime, localtime,
fish: play

setjmp, long jmp: non-local
string, format of graphical/
cflow: generate C flow

sag: system activity
primitive string, format of
format of graphical/ gps:
tplot:

TTY-37 type-box. greek:
plot:

subroutines. plot:

mvt: typeset documents, view
package for typesetting view
extended TTY-37 type-box.

file for a pattern.

chown, chgrp: change owner or
newgrp: log in to a new

/user, effective user, real
/getppid: get process, process
group:

setgrent, endgrent: get

setpgrp: set process

real group, and effective
setuid, setgid: set user and
id: print user and

chown: change owner and

a signal to a process or a
update, and regenerate
worm: Play the

checkers. pwck,

ssignal,

hangman:

moo:

DASI 300 and 300s/ 300, 300s:
2640 and 2621-series/ hp:
the DASI 450 terminal. 450:
information for bad block

nohup: run a command immune to
hcreate, hdestroy: manage

spell, hashmake, spellin,

find spelling errors. spell,

search tables. hsearch,

tables. hsearch, hcreate,

help: ask for

into ASCII formats suitable/
_fortune: print a random,
get name of current
sethostname: set name of
ruptime: show

set or print name of current
/etc/ hosts:

current host system

getty to a remote terminal.
gettydefs: speed and terminal
getuid, geteuid, getgid, . . .
getutent, getutid, getutline, .
getutid, getutline, pututline, .
getutline, pututline,
getw: get character or word .

gmtime, asctime, tzset: . . . ., . .
“GoFish™. . .........

goto.
gps: graphical primitive . ., .
graph. . . . .
graph. . . . ... .....
graphical files. /graphical . .
graphical primitive string, . .
graphics filters. . . . ., . .
graphics for the extended . .

L I T S S

graphics interface. . . . . . .

graphics interface . . . . , .

graphs, and slides. mmt, . . . .

graphs and slides. /macro . .
greek: graphics for the . . .
greek: select terminal filter.

grep, egrep, fgrep: searcha .
group. . .
group. . . ... ... ..
group, and effective group/ .
group, and parent process IDs.
group file. . . ., .
group file entry. /getgrnam, .
group: group file. . . ., . .

D T TS

D T

groupID. ., .. ... .....
group IDs. /effective user, . .

group IDs. .
group IDs and names. . . .
group of a file.
group of processes. /send . .
groups of programs. /maintain,
growing worm game.
grpek: password/group file .

L T T

gsignal: software signals. . . .

guess the word. . . . ., . .,
guessing game. . . , . . . .
handle special functions of .
handle special functions of HP
handle special functions of
handling. /alternate block . .

hangman: guess the word. . . . . .

hangups (sh only).
hash search tables. hsearch,
hashcheck: find spelling/ .
hashmake, spellin, hashcheck:
hcreate, hdestroy: manage hash
hdestroy: manage hash search
help. .. ....

help: ask for help.

hex: translates object files . . . . .

hopefully interesting, adage.
host. gethostname: . . . . .
host cpu.
host status of local machines

host system hostname: . . . . . .

host table for bnet. . . . .
hostname: set or print name of

.
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ct.lc

. gettydefs.4

getuid.2

. . getut.3c

getut.3c
getut.3c
getc.3s

ctime.3c

. fish.6

setjimp.3c
gps.4

. cflow.1

sag.lg
gps.4
gps.4
tplot.lg
greek.5
plot.4
plot.3x

. mmt.]

mv.$§
greek.S
greek.1

. grep.1

L

chown.1
newgrp.1
getuid.2
getpid.2

. group.4
. getgrent.3c
. group.4

setpgrp.2

. getuid.2
. setuid.2

- idl

. chown.2
. kill.2
. make.l

worm.6

. pwck.lm
. ssignal.3c
. hangman.6
. moo.6

300.1
hp.1
450.1

. altblk.4
. hangman.6

nohup.1
hsearch.3c
spell.l

. spell.l
. hsearch.3c
. hsearch.3c

.........

help.1

. help.1
. hex.1

fortune.6
gethostname.2

. sethostname.2
. ruptime.l

hostname.1
hosts.7
hostname.1
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rhost, raddr: look up internet
handle special functions of
archiver. hpio:

of HP 2640 and 2621-series/
file archiver.

manage hash search tables.
wump: the game of

sinh, cosh, tanh:

hyphen: find

function.

semaphore set or shared memory
setpgrp: set process group
and names.

issue: issue

file or file/ fuser:

what:

group, and parent process
group, and effective group
setgid: set user and group
id: print user and group
core: format of core

pnch: file format for card
only). nohup: run a command
finc: fast

long numeric data in a machine
/tgoto, tputs: terminal

for formatting a permuted
ptx: permuted

and teletypes. last:

family.

inittab: script for the
initialization.

init, telinit: process control
/rc, powerfail: system
socket. connect:

process. popen, pclose:
process.

clri: clear

inode: format of an

sscanf: convert formatted
push character back into
fread, fwrite: binary
stdio: standard buffered
fileno: stream status
uustat: uucp status
install:

atol, atoi: convert string to
abs: return

/164a: convert between long
3-byte integers and long
/1tol3: convert between 3-byte
bcopy:

system consistency check and
print a random, hopefully
err: error-logging

loop: software loopback

plot: graphics

termio: general terminal

tty: controlling terminal

plot: graphics

rhost, raddr: look up

hosts by name or address. . . . . . . rhost.3
HP 2640 and 2621-series/ hp: . . hpl

HP 2645A terminal tape file . . . . . hpio.l
hp: handle special functions . . . . . hp.l
hpio: HP 2645A terminal tape . hpio.l
hsearch, hcreate, hdestroy: . . . . . hsearch.3c
hunt-the-wumpus. . . . . .. . . . wump.b
hyperbolic functions. . . . . . . . . sinh.3m
hyphen: find hyphenated words. . . . hyphen.l
hyphenated words. . . . . . . . . . hyphen.l
hypot: Euclidean distance . . . . . . hypot.3m
id. /remove a message queue, . . . . ipcrm.l
ID. . ... e setpgrp.2
id: print user and groupIDs . . . . . id.l
identification file. . . . . . . . . . . issued
identify processes usinga . . . . . . fuser.lm
identify SCCS files. . . .~ . . . .. what.1
IDs. /get process, process . . . . . . getpid.2
IDs. /effective user, real . . . . . . getuid.2
IDs. setuid, . ... ... ... . . setuid.2
IDs and names. . . . . . . .. . .oidd
imagefile. . ... .........cored
images. . . . .+« .+ ¢+ .+ ... . pnchd
immune to hangups (sh . . . . . . nohup.1
incremental backup. . . . . . . .. finc.lm
independent fashion.. /access . . . . sputl3x
independent operation/ . . . . . . . termcap.3
index. /the macro package . mptx.5
index. . . . . ... 000 ptx.1
indicate last logins of users . . . . . last.1
inet: Internet protocol . . . . . . . inet.5
initprocess. . . . . ... .. .. inittab.4
init, telinit: process control . . . . . init.Im
initialization. . . . . . . . . . . . . initlm
initialization shell scripts. . . . . . . brc.Im
initiate a connectionona . . . . . . connect.2
initiate pipe to/froma . . . . . . . popen.ds
inittab: script for the init . . . . . . inittab.4
i.-node. ... ... .. ... ..clrilm
inode. . . . . .0 oo e e inode.4
inode: format of an inode. . . . . . inode.4
input. scanf, fscanf, . . . . . . . . scanf3s
input stream. ungetc: . . . . . . . . ungetc.3s
input/output. . . . ... ... . . fread.3s
input/output package. . . . . . . . . stdio.3s
inquiries. /feof, clearerr, . . . . . . ferror.ls
inquiry and jobcontrol. . . . . . . . uustat.lc
install commands. . . . ... . . . instal.lm
install: install commands. . . . . . . install.1m
integer. strtol, . . .. . ... . .. strtol3c
integer absolute value. . . . . . . . abs.3c
integer and base-64 ASCIl/ .. . . abdl3c
integers. /convert between . . . . . 13tol.3¢
integers and long integers. . . . . . 13tol.3¢
interactive block copy. . . . . . . . bcopy.lm
interactive repair. /file . . ... .. fsck.lm
interesting, adage. fortune: . . . . fortune.6
interface. . . . .. ... 0. . .oerrd
interface. . . . . . .. ... . lo.5
interface. . .. ... ..... .. plotd
interface. . . .. ... .. .. . . termio.7
interface. . . . . . e e e e L. ty7
interface subroutines. . . . . . . . plot.3x
internet hosts by name or/ . . . . . rhost.3

ip:

inet:

Protocol. tcp:

Protocol. udp:

spline:

characters. asa:

sno: SNOBOL

syntax. csh: a shell (command
pipe: create an

facilities/ ipcs: report
package. stdipc: standard
suspend execution for an
sleep: suspend execution for
commands and application/
formats.

miscellany.

files.

subroutines and libraries.
calls and error numbers.
maintenance commands and/
maintenance procedures.
application programs. intro:
intro:

intro:

intro:

facilities. net:

intro:

and libraries. intro:

and error numbers. intro:
maintenance commands/ intro:
maintenance/ intro:

ncheck: generate names from
aliens: The alien

select: synchronous

abort: generate an

semaphore set or shared/
communication facilities/
/islower, isdigit, isxdigit,
isdigit, isxdigit, isalnum,/
/isprint, isgraph, iscntrl,
terminal. ttyname,
/ispunct, isprint, isgraph,
isalpha, isupper, islower,
/isspace, ispunct, isprint,
isalnum,/ isalpha, isupper,
/isalnum, isspace, ispunct,
/isxdigit, isalnum, isspace,
/isdigit, isxdigit, isalnum,
system:

issue:

file.

isxdigit, isalnum,/ isalpha,
/isupper, islower, isdigit,
news: print news
functions.

functions. j0,

bj: the game of black
functions. j0, j1,

operator.

/lrand48, nrand48, mrand48,
makekey: generate encryption
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Internet Protocol. . . . . . .. ..
Internet protocol family. . . . . .
Internet Transmission Control . . .
Internet User Datagram . . . . . .
interpolate smooth curve, . . . . . .
interpret ASA carriage control . . .
interpreter. . . . ... ... ..
interpreter) with C-like . . .. . ..
interprocess channel. . . . . .. .
inter-process communication . . .
interprocess communication . . . . .
interval. sleep: . . ... ... ...
interval. . . ... ... .. ...
intro: introductionto . . . . . ..
intro: introduction to file . . . . .
intro: introduction to games. . . . .
intro: introductionto . . . . . . .
intro: introduction to special . . . .
intro: introductionto . . . . . . ..
intro: introduction to system . . .
intro: introduction to system . . .
intro: introduction to system . . .
introduction to commands and . . .
introduction to file formats. . . . .
introduction to games. . . . . . .
introduction to miscellany. . . . .
introduction to networking . . . . .
introduction to special files. . . . .
introduction to subroutines . . . . .
introduction to system calls . . . . .
introduction to system . . . . . ..
introduction to system . . . . . .
i-numbers. . . .. ... ....
invaders attack the earth. . . . . . .
i/o multiplexing. . . . ... ...
ioctl: control device. . . .. ...
IOTfault. .. ... .......
ip: Internet Protocol. . . . . . . ..
ipcrm: remove a message queue, . . .
ipcs: report inter-process . . . . . .
isalnum, isspace, ispunct,/ . . . .
isalpha, isupper, islower, . . . . .
isascii: classify characters. . . . . .
isatty: find nameofa . . . . . . .
iscntrl, isascii: classify/ . . . . . .
isdigit, isxdigit, isalnum,/ . . . . .
isgraph, iscntrl, isascii:/ . . . . . .
islower, isdigit, isxdigit, . . . . . .
isprint, isgraph, iscntrl,/ . . . . . .
ispunct, isprint, isgraph,/ . . . . . .
isspace, ispunct, isprint,/
issue a shell command. . . .. . .
issue identification file. . . . .. ..
issue: issue identification . . . . . .
isupper, islower, isdigit, . . . . . . .
isxdigit, isalnum, isspace,/ . . . .
items. . . .. ..
j0, j1, jn, yO, y1, yn: Bessel . . . .
jl, jn, y0, y1, yn: Bessel . . . .. ..
jack. .o oo
jn, y0, yl, yn: Bessel . . ... ...
join: relational database . . . . . . .
jrand48, srand48, seed48,/ . . . .
key. . . . . oo e e

ip.5
inet.5
tep.S
udp.5
spline.1g

. asa.l

sno.l
csh.l
pipe.2

. ipes.1

stdipc.3c
sleep.1
sleep.3c
intro.1

. intro.4

intro.6
intro.5
intro.7
intro.3

. intro.2
. intro.lm

intro.8
intro.1
intro.4
intro.6

. intro.§

net.5

. intro.7

intro.3
intro.2
intro.lm
intro.8
ncheck.lm
aliens.6

. select.2

ioctl.2
abort.3¢
ip.§
ipecrm.1
ipcs.1
ctype.3c
ctype.3c
ctype.3c
ttyname.3c

. ctype.3c
. ctype.3c
. ctype.3c
. ctype.3c

ctype.3c
ctype.3c
ctype.3c

. system.3s

issue.4
issue.4
ctype.3c

. ctype.3c

news.l

. bessel.3m

bessel.3m
bj.6
bessel.3m
join.1

. drand48.3¢
. makekey.1
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kitlall;
process or a group of/

processes.

chase: Try to escape the
mem,

quiz: test your

3-byte integers and long/
integer and base-64/ a64l,
copy file systems with

with label checking. volcopy,
scanning and processing
arbitrary-precision arithmetic
efl: Extended Fortran
command programming

cpp: the C

chargefee, ckpacct, dodisk,
/jrand48, srand48, seed48,

of floating-point/ frexp,
getopt: get option
simple lexical tasks.
generate programs for simple
to subroutines and
relation for an object

ar: archive

ar: archive and

ulimit: get and set user
line: read one

an out-going terminal
type, modes, speed, and

nl:

out selected fields of each
send/cancel requests to an LP
Ipr:

Isearch:

col: filter reverse

head: give first few

files. comm: select or reject
uniq: report repeated

of several files or subsequent
subsequent/ paste: merge same
link, unlink: exercise

Id:

a.out: assembler and

cp, In, mv: copy,
link:
and unlink system calls.

nlist: get entries from name
nm: print name

Is:

(Berkeley version). Is7:
for a file system. ff:

by fsck. checklist:

xargs: construct argument
files. cp,

tzset: convert date/ ctime,
end, etext, edata: last
memory. plock:

regions for reading or/
gamma:

kill all active processes. . . . . . . . killall.lm
kill: send asignaltoa . . . . . . . . kill2
kill: terminate a process. . . . . . . killl
killall: kill all active . . . . . . . . . killall.1m
killerrobots. . . . . . . ... . . . chase.6
kmem: core memory. . . . . . . . . mem.7
knowledge. . . . . ... ... .. quiz.6
13tol, Itol3: convert between . . . . . 13tol.3¢
164a: convert between long . . . . . a64l.3c
label checking. /labelit: . . . . . . . volcopy.lm
labelit: copy file systems . . . . . . volcopy.Im
language. awk: pattern . . . . . . . awk.l
language. bc: . . . .. ... ... bcl
Language. . . . . . ... ... .. efl.1
language. /standard/restrlcted . . sh.l
language preprocessor. . . . . . . . cpp.l
lastlogin, monacct, nulladm,/ . . . . acctsh.Im
lcongd48: generate uniformly/ . . . . drand48.3c
Id: link editor. . . . . . . ... .. 1d.1
Idexp, modf: manipulate parts . . . . frexp.3c
letter from argument vector. . getopt.3c
lex: generate programs for .. lexdd
lexical tasks. lex: . . . . .. . ... lex.l
libraries. /introduction . . . . . . . intro.3
library. /find ordering . . . . . . . lorder.l
(library) file format. . . . . .. .. ar.4
library maintainer. . . . . . . . . . ar.l
limits. . . . ... ......... ulimit.2
line. . ........0.00.0.. line.1
line connection. /establish . . . . . dial.3c
line discipline. /set terminal . . . . . getty.Ilm
line numbering filter. . . . . . . .. nll

line of a file. cut:cut . . . . .. .. cutl
line printer. Ip, cancel: . . . . . .. Ip.1

line printer spooler. . . . . . . . . . lpr.l
line: read one line. . . .. ... .. linel
linear search and update. . . . . . . Isearch.3c
linefeeds. . . . . ... .. .... col.1
lines. . .............. headl
lines common to two soned .+« .. comm.l
linesinafile. . . ... .. ... . unigq.1
lines of one file. /same lines . . . . paste.l
lines of several filesor . . . . . . . paste.l
link and unlink systemcalls. . . . . . link.Im
linkeditor,. . . ... .......Idl

link editor output. . . . . .. . . . aoutd
link: link toa file. . ... ... . . link.2
link or move files. . ... ... .. cp.1
linktoafile. . .. ... ...... link.2
link, unlink: exercise link . . . . . . link.1m
lint: a C program checker. . . . . . . lint.1
list. . ...............nlist3c
list. . . ... ... nm.!
list contents of directories. . . . . . Is.1

list contents of directory . . . . . . 1s7.1

list file names and statistics . . . . . fl.im

list of file systems processed . . . . . checklist.4
list(s) and execute command. . xargs.1
In, mv: copy, link or move . . . .. cp.1
locaitime, gmtime, asctime, . . . . . ctime.3¢
locations in program. . . . . . . . . end.3¢c
lock process, text, or data in . plock.2
lockf: provide exclusive file . . . . . lockf.2
log gamma function. . . . . . . .. gamma.3m

newgrp:

exponential, logarithm,/ exp,
logarithm, power,/ exp, log,
/10gl10, pow, sqrt: exponential,
errpt: process a report of
rwho: who is

rlogin: remote

getlogin: get

logname: get

cuserid: get character
logname: return

passwd: change

setting up an environment at
last: indicate last

user.

a64l, 164a: convert between
between 3-byte integers and
sputl, sgetl: access

setymp,

interface.

loop: software

for an object library.
mklost+found: make a
nice: run a command at
requests to an LP line/
send/cancel requests to an
disable: enable/disable
/lpshut, Ipmove: start/stop the
accept, reject: allow/prevent
Ipadmin: configure the
Ipstat: print

spooling system.

request/ Ipsched, Ipshut,

start/stop the LP request/

LP request scheduler/ lpsched,
information.

jrand48,/ drand48, erand48,
directories.

directory (Berkeley version).
update.

pointer.

integers and long/ 13tol,

truth value about your/

put: puts a file onto a remote
puts a file onto a remote
takes a file from a remote
takes a file from a remote
/access long numeric data in a
show host status of local
who is logged in on focal
update files between two
update files between two
permuted index. mptx: the
documents. mm: the MM
mosd: the OSDD adapter
view graphs and/ mv: a troff
m4:

formatted with the MM

in this manual. man:

tp:

Permuted Index

logintoanewgroup. . ......

log, log10, pow, sqrt:

log10, pow, sqrt: exponential, . . .
logarithm, power, square root/ . .

logged errors.

I

L I T R

logged in on local machines . . . . .

login . .............

loginname. . .. ... ......
loginname. . ... ........

login name of the user. . . ... .
login name of user. . . . ... . .
login password. . ... ... ..
login: signon. . . ... .....

login time. profile:

logins of users and teletypes. . . .
logname: get login name. ., . . . .

logname: return login name of .

long integer and base-64 ASCIl/ . .
long integers. /ltol3: convert . . .
long numeric data in a machine/ . .
long jmp: non-local goto. . . . . .
loop: software loopback . . . . . .

L

.

newgrp.1
exp.Jm
exp.3m
exp.3Jm
errpt.lm
rwho.!

. rlogin.1

getlogin.3c
logname.1
cuserid.3s
logname.3x

. passwd.l

login. 1
profile.4
last.1
logname.1

. logname.3x

a64l.3¢
13tol.3¢c

. sputl.3x

loopback interface. . . . ... ...
lorder: find ordering relation . . . .

lost+found directory for fsck.
low priority.

LP line printer. Ip, cancel: . . . . .
LP printers. enable, . ... .. .

LP request scheduler and move/ ..
LPrequests. . ... .......
LP spooling system. . ., . ... .

LI T

setjimp.3c

lo.5

lo.5

lorder.1
mklost+fnd.Im

. nice.l
Ip, cancel: send/cancel ., . ... .,

Ip.1
Ip.1
enable.1

. Ipsched.lm

LP status information. . . ... . .

Ipadmin: configure the LP . . . . .
Ipmove: start/stop the LP . . . . .
Ipr: line printer spooler.
Ipsched, Ipshut, Ipmove: . . . . .

Ipshut, Ipmove: start/stop the . . . .

Ipstat: print LP status . . . . . . .
Irand48, nrand48, mrand48, . . . .
Is: list contents of
Is7: list contentsof . . . ... ..
Isearch: linear search and
Iseek: move read/write file . . . .
Itol3: convert between 3-byte . . .

m4: macro processor. . . . ..
m68k, pdpll, u3b, vax: provnde .
machine.. . . ... ... e e
machine.. pwt7: . ..., .. ...

machine. take: . . . ... ..., .
machine.. take7: . . ... ... .
machine independent fashion.. . . .
machines ruptime: . . . ... . .
machines rwho: . . . . .. .. .
machines. updater: . . . . ... .

accept.Im
Ipadmin.1m
Ipstat.]
lpadmin.1lm
Ipsched.Im
Ipr.1
Ipsched.1m
Ipsched.Im

. lpstat.1

drand48.3c
Is.1

Is7.1
Isearch.3¢

. lseek.2

13tol.3¢
m4.1

. machid.l
. put.lc

put7.lc
take.lc

. take7.lc

sputl.3x
ruptime. 1

. rwho.l

machines. updater: . . .. ... . .

macro package for formatting a
macro package for formatting

macro package for formatting/ .
macro package for typesetting . . .
macro processor. . . . . . . ., .
macros. /print/check documents . .
macros for formatting entries . . .
magnetic tape format. . . . ., , .

updater. 1
updater.lm
mptx.5S
mm.5

. mosd.§

mv.5
m4.1
mm.1
man.$

. tpé
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send mail to users or read
users or read mail.

netmail: the bnet network
netmailer: deliver
delivermail: deliver

mail, rmail: send

malloc, free, realloc, calloc:
program. ctags:

regenerate groups of/ make:
ar: archive and library

intro: introduction to system
intro: introduction to system
SCCS file. delta:

mkdir:

or ordinary file. mknod:

for fsck. mklost+found:
mktemp:

regenerate groups of/

ssp:

banner:

key.

main memory allocator.
entries in this manual.

this manual.

tsearch, tdelete, twalk:
hsearch, hcreate, hdestroy:
records. fwtmp, wtmpfix:
frexp, Idexp, modf:

tp:

manual. man,

manprog: print entries in this
for formatting entries in this
ascii:

files. diffmk:

umask: set file-creation mode
set and get file creation

an error message file by
table. master:

information table.

regular expression compile and
eqn, neqn, checkeq: format
function.

maze: generate a

bed: convert to antique

memcpy, memset: memory/
memset: memory/ memccpy,
operations. memccpy, memchr,
memccpy, memchr, memcmp,
mem, kmem: core

lock process, text, or data in
free, realloc, calloc: main
shmctl: shared

queue, semaphore set.-or shared
memcmp, memcpy, memset:
shmop: shared

shmget: get shared

/memchr, memcmp, memcpy,
sort: sort and/or

files. acctmerg:

files or subsequent/ paste:

msgcth

mail. mail, rmail: . . . . ., . . . . maill
mail, rmail: send mailto . . . . . . maill
mail system. . . . ... . ... .. netmail8
mailto. . . . . e e e e . netmailer.8
mail to arbitrary people « « v« .« . delivermail.8
mail to users or read mail. . . . . . maill
main memory allocator. . . . ., . . . malloc.3¢
maintain a tags file foraC . . . . . ctags.l
maintain, update,and . . . . . . . make.l
maintainer. . . . . . [ T |
maintenance commands and/ . . . . intro.lm
maintenance procedures. . . . . . . intro.8
make a delta (change) toan . . . . . dela.l
make a directory. . . . . ... .. mkdir.l
make a directory, or a specnal . mknod.2

make a lost+found directory

. . mklost+fnd.Im

make a unique file name. . . . . . . mktemp.3c
make: maintain, update, and . . . . make.l
make output single spaced. . . . . . ssp.l
make posters. . . . « +« « . . banner.l
makekey: generate encryptnon .+ . . makekey.l
malloc, free, realloc, calloc: . . . . . malloc.3c
man: macros for formatting . . . . . man.$§
man, manprog: print entries in . . . . man.l
manage binary search trees. . « . . tsearch.3c
manage hash search tables. . . . . . hsearch.3c
manipulate connect accounting . . . . fwtmp.lm
manipulate partsof/ . . . .. . .. frexp3c
manipulate tape archive. . . . . . . tp.]
manprog: print entries in this . . . . man.l
manual. man, . ........ . . man.l
manual. man: macros . . ... .. man$
map of ASCII characterset. . . . . . ascii.5
mark differences between . . . . . . diffmk.]
mask. . .. ... ... ... ... umaskl
mask. umask: . . . ... ... .. umask.2
massaging C source. /create ..... mkstr.1
master device information . . . . . master.4
master: master device . . . . . .. master.4
match routines. regexp: . . . . . . . regexp.S
mathematical text for nroff or/ . . . eqn.l
matherr: error-handling . . . . . . . matherr.3m
maze. . . . e e e v+ e s . . . mazeb
maze: generateamaze « v .« . . . mazeb
media. . .............bedb
mem, kmem: core memory. . . . . . mem.7
memccpy, memchr, memcmp, . . . . memory.3c
memchr, memcmp, memcpy, . memory.3c
memcmp, memcpy, memset: memory memory.3c
memcpy, memset: memory/ . . . . . memory.3c
memory. . ... .........mem7
memory. plock: . .. ... ... . plock.2
memory allocator. malloc, . . . . . malloc.3c
memory control operations. . shmctl.2
memory id. /remove a message . iperm.1
memory operations. /memchr, . . . memory.3c
memory operations. . . . . . . .. shmop.2
memory segment. . . . . . .., . shmget.2
memset: memory operations. . . memory.3c
mergefiles. . ... ........ sort.]
merge or add total accountmg . . . acctmerg.lm
merge same lines of several . . . . . paste.l
mesg: permit or deny messages. . . . mesg.l
message control operations. . . . . . msgctl2

o b

mKkstr: create an error
receive: receive

send: send

msgop:

msgget: get

or shared/ ipcrm: remove a
mesg: permit or deny
Sys_nerr: system error

system.
lost+found directory for/

special or ordinary file.

file by massaging C source.
name.

formatting documents. mm: the
documents formatted with the
documents formatted with the/
formatting documents.

view graphs, and slides.

table.

chmod: change

umask: set file-creation
chmod: change

tset: set terminal

getty: set terminal type,

bs: a compiler/interpreter for
floating-point/ frexp, ldexp,
utime: set file access and
touch: update access and
/ckpacct, dodisk, lastlogin,
profile.

uusub:

package for formatting/
/ASCII formats suitable for
rcvhex: translates

mount:

system. mount, umount:

setmnt: establish

dismount file system.
mnttab:

mvdir:

cp, In, mv: copy, link or
Iseek:

the LP request scheduler and
formatting a permuted index.
/erand48, Irand48, nrand48,
operations.

select: synchronous i/o
typesetting view graphs and/
cp, In,

graphs, and slides. mmt,
i-numbers.

definitions for eqn and
mathematical text for/ eqn,
- networking facilities.
system.

Permuted Index

modification times. . . . . ... ..

message file by massaging C/ . . . . mkstr.l
message from a socket. . . . . . . . receive.2
message from a socket. . . . . . . . send.2
message operations. . . . . . . .. msgop.2
message queue. . . . . . . . . . ., msgget.2
message queue, semaphore set . . . ipcrm.l
mMessages. .+ . « « « v« . 4. . . . mesgl
messages. /errno, sys_errlist, . . . . perror.3c
mkdir: make a directory. . . . . . . mkdir.1
mkfs: construct a file system. . . . . mkfs.lm
'mkfs512: constructafile . . .. .. mkfs512.Im
mklost+found: makea . . . . . . . mklost+fnd.lm
mknod: build specialfile. . . . . . . mknod.lm
mknod: make a directory, ora . . . . mknod.2
mkstr: create an error message . . . mkstr.1
mktemp: make a unique file . . . . . mktemp.3c
MM macro package for . . . . . . . mm.S
MM macros. /print/check . . . . . mm.l
mm, osdd, checkmm: print/check . . mm.l
mm: the MM macro package for . . . mm.5
mmt, mvt: typeset documents, . . . mmtl
mnttab: mounted file system . . . . mnttab.4
mode. . . . .. ..........chmodl
modemask. . . ... ... .. .. umask.l
modeoffile. ... .........chmod2
modes. . . . . . 4 4 0 v ... . . tsetd
modes, speed, and line/ . . . . . . getty.lm
modest-sized programs. . . . . . . . bs.l
modf: manipulate partsof . . . . . . frexp.3c

utime.2

modification times of afile. . . . . . touch.l
monacct, nulladm, pretmp,/ . . . . . acctsh.Im
monitor: prepare execution . . . . . monitor.3c
monitor uucp network. . . . . . . . uusub.Im
moo: guessinggame. . . . . . . . . M00.6
mosd: the OSDD adapter macro . . . mosd.5
Motorola S-record downloading. . . . hex.l
Motorola S-records from/ . . . . . . rcvhex.l
mount a filesystem. . . .. ... . mount2
mount and dismountfile . . . . . . mountlm

mount: mount a file system. . . . . .

mount.2

mounttable. . . . ... ... ... setmntlm
mount, umount: mountand . . . . . mount.Im
mounted file system table. . . . . . mnttab4
move a directory. . . . . ... .. mvdir.Im
move files. e e e e e e e e cp.1

move read/write file pointer. . . . . Iseek.2
move requests. /start/stop . . . . . Ipsched.lm

mptx: the macro package for . . . .
mrand48, jrand48, srand48,/

mptx.5

. drand48.3¢c

msgctl: message control . . . . ., . . msgeth2
msgget: get message queuve. . . . . . msgget.2
msgop: message operations. . . . . . msgop.2
multiplexing. . . . . . .. ... . select2
mv: a troff macro package for . ... mv5

mv: copy, link or move files. . . . . cp.l
mvdir. move a directory. . . . . . . mvdir.lm
mvt: typeset documents, view . . . . mmt.l
ncheck: generate names from . . . . ncheck.lm
neqn. /special character . . . . . . . eqnchar.5
neqn, checkeq: format . . . . . . . eqn.l

net: introductionto . . . . . .. . . netS
netmail: the bnet network mail . . . netmail.8
netmailer: deliver mailto. . . . . . . netmailer.8
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uusub: monitor uucp network. . . . . . . . ... ... uusub.lm assembler and link editor output. aout: . . ... . . .+ « . aoutd
netmail: the bnet network mail system. . . . . . . . . netmail.8 sprintf: print formatted - output. printf, fprintf, . . . . . .. printf.3s
rstat: network statistics program . . . . . . rstat.l ssp: make output single spaced. . . . . . . . . ssp.1
net: introduction to networking facilities. . . . . . . . . nets /acctdusg, accton, acctwtmp: overview of accounting and/ . . . . acct.lm
a text file. newform: change the formatof . . . newform.l chown: change owner and groupofa file. . . . . . . chown.2
newgrp: log in to a new group. . . . . newgrp.l chown, chgrp: change owner or group. . . ...... .. chownl
news: print newsitems. . ... ... ..... news.l and expand files. pack, pcat, unpack: compress . . . . pack.l
news: print news items. . . . . . . . news.l sadc: system activity report package. sal,sa2, ... ... ... sar.lm
process. nice: change priority ofa . . . . . . nice.2 standard buffered input/output package. stdio: . . . . . . ¢ + « . . stdio.3s
priority. nice: run a command atlow . . . . . nice.l interprocess communication package. stdipc: standard . . . . . ., stdipc.3¢
nl: line numbering filter. . . . . . . nll permuted/ mptx: the macro package for formattinga . ... . . mptx.5
list. nlist: get entries from name . . . . . nlist.3¢ documents. mm: the MM macro package for formatting . ...... mmsS
nm: print name list. . . ... .. . nm.l mosd: the OSDD adapter macro package for formatting/ . . ... .. mosdS$
hangups (sh only). nohup: run a command immune to . nohup.1 graphs and/ mv: a troff macro package for typesetting view . . . . . mv.§
seyymp, longjmp: non-localgoto. . . . . . ... ... setjmp.3c 4014 terminal. 4014: paginator for the Tektronix . . . . . 4014.1
drand48, erand48, Irand48, nrand48, mrand48, jrand48,/ . . . . drand48.3c tune floppy disk settiing time parameters. disktune - . . . . . . . disktune.lm
nroff: format text. . . . . . .« . . nroff.l process, process group, and parent process IDs. /get . . . . . . getpid.2
format mathematical text for nroff or troff. /checkeq: . . . . . . eqn.l getopt: parse command options. . . . . ., , getopt.]
tbl: format tables for nroffortroff. . . .. .. ... .. tbll passwd: change login password. . . . passwd.l
typesetting, nroff7: text formattingand . . . . . nroff7.1 passwd: password file. . . . . . . . . passwd.4
constructs. deroff: remove nroff/troff, tbl, andeqn . . . . . . . deroff.1 getpassireada password. . . . . ... ...... getpass.3c
null: the nullfile. . . ... .. ....... nl? passwd: change login password. . . . ... ...... . passwd.l
null: thenullfile. . . .. ... ... null? passwd: passwordfile. . . ....... .. passwdd
/dodisk, lastlogin, monacct, nulladm, prctmp, prdaily,/ . . . . . acctsh.lm /setpwent, endpwent: get password file entry, . . . . . . . . . getpwent.3¢
nl: line numbering filter. . . . . ... ... ntl putpwent: write password fileentry. . . . . . . . . . putpwent.3¢c
number: convert Arabic numerals to English. . . . . .. .. number.6 pwck, grpck:  password/group file checkers. . . . . pwck.lm
sputl, sgetl: access long numeric data in a machine/ . . . . . sputl3x several files or subsequent/ paste: merge same linesof . . . . . paste. |
dump selected parts of an object file. dump: . . . . .. ... dump.l dirname: deliver portions of path names. basename, . . . . . . . basename.1
size: size of an objectfile. . . . ... ... ... . sizel directory. getcwd: get pathname of current working . . . . getcwd.3¢
formats/ hex: translates object files into ASCII . . . . . . . hex.1 fgrep: search a file for a pattern. grep, egrep, . . . . .. . . grep.l
find ordering relation for an object library. lorder: . . . . . . . . lorder.l processing language. awk: pattern scanningand . ... .. .. awkl
/the printable strings in an object, or other binary file. . . . . . strings.l signal. pause: suspend process until . . . . . pause.2
od: octaldump. . ... ........odl expand files. pack, pcat, unpdck: compressand . . . . . pack.l
od:octaldump. . ......... odl a process. popen, pclose: initiate pipe to/from . . . . . popen.3s
immune to hangups (s only). nohup: run a command . . . . nohup.l value about your/ m68k, pdpll, u3b, vax: provide truth . . . . machid.1
the specified/ exterr - turn on/off the extended errorsin . . . . exterr.l mesg: permit or deny messages. . . . . . . mesg.l
put: puts a file onto a remote machine.. . ... .. putlc macro package for formatting a permuted index. mptx:the . .. .. mptx.S
put?: puts a file onto a remote machine.. . . . . . . put7.1lc ptx: permutedindex. . . ... ... .. ptx.1
fopen, freopen, fdopen: openastream. . . ... ... ... fopenls format. acct: per-process accounting file . . . . . acctd
dup: duplicate an  open file descriptor. . . . . . . . . dup.2 acctems: command summary from  per-process accounting/ . . . . . . . acctems.lm
open: open for reading or writing. . . . . . open.2 sys_nerr: system error/ perror, errno, sys_errlist, . .. . . . perror.3c
writing. open: open for readingor . . . . . . open.2 viewing. more: file perusal filter forcrt . . . . . . . . . more.l
/prfdc, prfsnap, prfpr: operating system profiler. . . . . . . profiler.Im tc: phototypesetter simulator. . . . . ..ted
tputs: terminal independent operation routines. /tgoto, . . . . . termcap.3 access physical addresses. phys: allow a processto . . . . . . . phys.2
memcmp, memcpy, memset: memory operations. memccpy, memchr, . . . memory.3c allow a process to access physical addresses. phys: . . . . .. phys.2
msgctl: message control operations. . . . . . . ... ... msgcetl.2 split: split a file into pieces. . ... .......... split.1
msgop: message operations. . . . . . . .., . .. msgop.2 channel. pipe: create an interprocess . . . . . pipe.2
semctl: semaphore control operations. . . . ... ... ... semctl? tee: pipe fitting. . . . ... ... ... tel
semop: semaphore operations. . . . .. ... .. .. semop.2 popen, pclose: initiate pipe to/from a process. ., . . . . . . popen.3s
shmctl: shared memory control operations. . . ... .... ... shmctl2 fish: play “GoFish™. . . ... .. ... fishé
shmop: shared memory operations. . . . . . . e e e e shmop.2 life: play the game of life. . . . . . . . . life.6
strespn, strtok: string  operations. /strpbrk, strspn, . . . . . string.3c worm: Play the growing worm game. . . . . worm.6
Join: relational database operator. . . . . . . e join.1 data in memory. plock: lock process, text, or . . . . . plock.2
dcopy: copy file systems for optimal access time. . . . . . . . . dcopy.lm plot: graphics interface. . . . .. . . plot.4
vector. getopt: get option letter from argument . . . . . getopt.3c subroutines. plot: graphics interface . . . . . . . plot.3x
fentl: file control options. . . . . . e e e e fentl.S images. pnch: file format forcard . . . . . . pnch.4
getopt: parse command options. . . . . .. ... ..., . getopt.] Iseek: move read/write file pointer. . . ... ... .. ... . Iseek.2
stty: set the options for a terminal. . . . . . . . stty.l ftell: reposition a file pointer in a stream. /rewind, . . . . fseek.3s
object library. lorder: find ordering relation foran . . . . . . . lorder.] to/from a process. popen, pclose: initiate pipe . . . . . popen.ls
a directory, or a special or ordinary file. mknod: make . . . . . mknod.2 data base of terminal types by port. ttytype: . .. ... ... L. ttytyped
editor based/ vi, view: screen oriented (visual) display . . . . . . vil basename, dirname: deliver portions of path names. . . . . . . . basename.l
formatting/ mosd: the OSDD adapter macro package for . . mosd.5 banner: make posters. . . . . .......... banner.1
documents formatted with/ mm, osdd, checkmm: print/check . . . . . mm.l logarithm,/ exp, log, logl0, pow, sqrt: exponential, . . . . . . . exp.3m

dial: establish an out-going terminal line/ . . . . . . . dial.3c /sart: exponential, logarithm, power, square root functions. . . . . exp.3m
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bre, bcheckre, rc,

/lastlogin, monacct, nulladm,
/monacct, nulladm, prctmp,
for troff. cw, checkew:
monitor:

cpp: the C language

unget: undo a

operating/ prfld, prfstat,
prfsnap, prfpr: operating/
/prfstat, prfdc, prfsnap,
system/ prfld, prfstat, prfdc,
prfpr: operating/ prfld,
graphical/ gps: graphical
types:

interesting, adage. fortune:
prs:

date:

cal:

of a file. sum:

editing activity. sact:

man, manprog:

cat: concatenate and

pr:

printf, fprintf, sprintf:
banner7:

Ipstat:

nm:

system hostname: set or
System. uname:

news:

printenv:

file(s). acctcom: search and
pstat:

names. id:

object, or/ strings: find the
formatted/ mm, osdd, checkmm:
environment.

banner7: print large banner on
requests to an LP line

lpr: line

disable: enable/disable LP
print formatted output.

nice: run a command at low
nice: change

exit, _exit: terminate

fork: create a new

inittab: script for the init
kill: terminate a

nice: change priority of a
initiate pipe to/from a

wait: await completion of
errors. errpt:

acct: enable or disable
acctprcl, acctprc2:

acctcom: search and print
times. times: get

init, telinit:

timex: time a command; report
/getpgrp, getppid: get process,
setpgrp: set

process group, and parent
kill: send a signal to a
getpid, getpgrp, getppid: get

powerfail: system/ . . . . ... .. brc.Im
pr:printfiles. . . .. ... .... pr.l
prctmp, prdaily, prtacct,/ . . . . . . acctsh.lm
prdaily, prtacct, runacct,/ . . . . . . acctsh.Im
prepare constant-width text . . . . . cw. 1
prepare execution profile. . . . . . . monitor.3c
preprocessor. . . . . .« .. cppl
previous get of an SCCS ﬁle .« . . ungetl

prfdc, prfsnap, prfpr: . . . . . . . . profiler.Im
prild, prfstat, prfde, . . . . . . . . profiler.Im
prfpr: operating system/ . .. . .. profiler.Im
prfsnap, prfpr: operating . . . . . . profiler.1m
prfstat, prfdc, prfsnap, . . . . . . . profiler.lm
primitive string, formatof . . . . . . gps.4
primitive system data types. . . . . . types.5
print a random, hopefully . . . . . . fortune.6
printan SCCSfile. . .. .. .. .. prs.1
print and set the date. . . . . . . . date.l
printcalendar. . . . .. . ... .. cal.l

print checksum and block count . . . sum.l
print current SCCSfile . . . . . . . sactl
print entries in this manual. . man.l

printfiles. . . . . ... ... ...

cat.l

printfiles. . . ... .. ... ... prl
print formatted output. . . . . . . . printf.3s
print large banner on printer. . . . . banner7.1
print LP status information. . . . . . Ipstat.l
print name list. . . . . e e s v v .. nml
print name of current host .+« .. hostname.l
print name of current UNIX . . . . . uname.l
print newsitems. . . . . . . .. . . news.l
print out the environment. . . . . . printenv.!
print process accounting . . . . . . . acctcom.l
print system facts. . . . . ... .. pstat.lm
print user and group IDsand . . . . id.l
printable stringsinan . . ., . . . . . strings.1
print/check documents . . . . . .. mm.l
printenv: printoutthe . . . . . .. printenv.1
printer. . . . . . . .. ... ... banner7.1
printer. /cancel: send/cancel ... Ipd
printer spooler. . . . . .. ... . lpr.l
printers. enable, . . . . . ... . . enable.l
printf, fprintf, sprintf: . . . . . . . . printf.3s
priority. . . . . . ... ... ... nice.l
priority of a process. . . . . . . . . nice.2
PIOCESS. « v v o v ¢« o ¢ 4 4 o o . exit.2
PrOCESS. « + v v 4 4 4 4 o e e . . fork.2
Process. . . « « « « + « + . . . . . inittab4
PrOCESS. « v v v & 4 o v 4w 0 v 0 . . kill.1
PIOCESS. « & v 4 4 o ¢ 4 « s o o 4 nice.2
process. popen, pclose: . . . . . . . popen.3s
process. . . . . . e e e e wait. !
process a report of Iogged e o . o . o.oerrpt.lm
process accounting. . . . . . .. . . acct.2
process accounting. . . . . . . . . . acctprc.lm
process accounting file(s). . . . . . . acctcom.]
process and child process . . . . . . times.2
processcontrol/ . . . . . . . . .. init.Im
process data and system/ . . . . . . timex.l
process group, and parent/ . . . . . getpid.2
process groupID. . . . . ... . . setpgrp.2
process IDs. /get process, . . . . . . getpid.2
process or a groupof/ . . . . . .. kill.2
process, process group, and/ . . . . getpid.2

ps: report

memory. plock: lock
times: get process and child
addresses. phys: allow a
wait: wait for child

ptrace:

pause: suspend

list of file systems

to a process or a group of
killall: kill all active
structure. fuser: identify
shutdown: terminate all
awk: pattern scanning and
m4: macro

provide truth value about your
alarm: set a

profile.

monitor: prepare execution
profil: execution time

prof: display

environment at login time.
prfpr: operating system

sadp: disk access
standard/restricted command
ip: Internet

Internet Transmission Control
udp: Internet User Datagram
inet: Internet

arithmetic:

for reading or/ lockf:

m68k, pdpll, u3b, vax:
true, false:

/nulladm, prctmp, prdaily,

/generate uniformly distributed

stream. ungetc:

remote machine..

put character or word on a/
character or word on a/ putc,
entry.

machine.. put:

machine.. put7:

stream.

getutent, getutid, getutline,
a/ putc, putchar, fputc,

file checkers.

msgget: get message
ipcrm: remove a message
gsort:

by name or address. rhost,
display.

rain: animated
random-number generator.
adage. fortune: print a
rand, srand: simple

fsplit: split fortran,

Permuted Index

processstatus. . . . . . ... ... psl
process, text, ordatain . . . . . . . plock.2
processtimes. . . . . . .. .. . . times.2
process to access physxcal + « « .+« . phys.2
process to stop or terminate. . . . . wait.2
processtrace. . . .. ... .. .. ptrace.2
process until signal. . . . . .. . . . pause.2
processed by fsck. checklist: . . . . . checklist.4
processes. /send a signal . . . . . . kill2

processes. . . . . . .. . ...

processes usmgaﬁle or file ...
processing. . . . . . . ... ..
processing language. . . . .. ..

.

. killall.Im

fuser.lm
shutdown.lm
awk.1

Processor. « « v v « o 4+ 4 o « . . M4l
processor type. /ulb, vax: . . . . . machid.l
process’s alarm clock. . . . . . . . . alarm.2
prof: display profile data. . . . . . . prof.l
profil: execution time . . . . . . .. profil.2
profile. . .. ... ........ monitor3c
profile. .. ... ......... profil.2
profiledata. . .. ... ...... profl
profile: settingupan . . . . . . . . profiled
profiler. /prfdc, prfsnap, . .. . . . profiler.Ilm
profiler. . . ... ... ... ... sadpl
programming language. /the . sh.l
Protocol. . ... .........ip§
Protocol. tep: . . . .. ... ... tcp.S
Protocol. . ... ... ...... udp$
protocol family. . . . . . .« . . . inet$

provide drill in number facts. . . . .
provide exclusive file regions . . .
provide truth value about your/ . .
provide truth values. . . . . .. ..
prs: print an SCCS file. . . . . . .
prtacct, runacct, shutacct,/
ps: report process status. . . . . . .
pseudo-random numbers. . . . . . .
pstat: print system facts. . . .. . .
ptrace: process trace. . . . . . . . .
ptx: permuted index. . . ., ... ..
push character back into input . . .
put7: puts a fileontoa . . ... .
putc, putchar, fputc, putw: . , . .
putchar, fputc, putw: put . . ., . .
putpwent: write password file .
puts a file onto aremote . . . . . .
putsafileontoaremote . ... ..

arithmetic.6
lockf.2

. machid.1

true.l

. prs.l

acctsh.lm
ps.1
drand48.3c
pstat.lm
ptrace.2
ptx.1
ungetc.3s
put7.lc

. putc.3s
. putc.3s

putpwent.3c
put.l¢
put?.lc

puts, fputs: put astringona . . . . . puts.3s
pututline, setutent, endutent,/ . . . . getut.3c
putw: put character or word on . . . putc.3s
pwek, grpek: password/group . . . . pwck.Im
pwd: working directory name. . . . . pwd.l
gsort: quickersort. . . . . ... .. gsort3c
queue. . msgget.2
queue, semaphore set or shared/ . ipcrm.1
quickersort. . . . . . .. ... . . gsort.3c
quiz: test your knowledge. . . . . . . quiz.6
raddr: look up internet hosts . . . . rhost.3
rain: animated raindrops . . . . . . rain.6
raindrops display. . . . . ., .. .. rain6 .
rand, srand: simple . . . . . . . . . rand.3c
random, hopefully interesting, . fortune.6
random-number generator. . rand.3c

ratfor, or efl files.

L

. fsplit.l
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initialization/ brc, bcheckre,

S-records from downloading/
getpass:

read:

rmail: send mail to users or
line:

exclusive file regions for
open: open for

Iseek: move

allocator. malloc, free,

reboot:

specify what to do upon
receive:

a socket.

from per-process accounting
manipulate connect accounting
errdead: extract error

tape. frec:

ed,

generate C program cross
execute regular expression.
compile.

make: maintain, update, and
regular expression. regecmp,
compile and match routines.
lockf: provide exclusive file
regex: compile and execute
regcmp:

match routines. regexp:
requests. accept,

sorted files. comm: select or
lorder: find ordering

join:

strip: remove symbols and
/fmod, fabs: floor, ceiling,
calendar:

rep:

rlogin:

put: puts a file onto a

put?: puts a file onto a

take: takes a file from a
take7: takes a file from a
remsh:

ct: spawn getty to a

file. rmdel:

semaphore set or/ ipcrm:
unlink:

rm, rmdir:

eqn constructs. deroff:

bits. strip:

check and interactive
uniq: report

clock:

communication/ ipcs:
blocks. df:

errpt: process a
frequencies in a file. freq:
sa2, sadc: system activity
timex: time a command;
ps:

rc, powerfail: system . . . . . . .. brc.lm
rcp: remote filecopy . . . . . . .. repl
rcvhex: translates Motorola . . . . . rcvhex.l
readapassword. . . . . ... ... getpass.3c
readfromfile. ... ... ... .. read.2
read mail. mail, . ... .. .. .. maill
readoneline. .. ......... linel
read: read from file. . . ... . . . read.2
reading or writing. /provide . . . . . lockf.2
reading or writing. . . . ... ... open.2
read/write file pointer. . . . . . . . Iseek.2
realloc, calloc: main memory . . . . malloc.3¢c
reboot: reboot the system. . . . . . reboot.2
reboot the system. . . . ... . . . reboot2
receipt of a signal. signal: . . . . . . signal.2
receive message from a socket. . . . receive.2
receive: receive message from . . . . receive.2
records. /command summary . . . . acctems.Ilm
records. fwtmp, wtmpfix: . . . . . . fwtmp.Im
records fromdump. . . ... . .. errdead.Im
recover files from a backup . . . . . frec.Im
red: texteditor. . . ... ... .. ed.l
reference. cxref: . . . . . ... .. cxrefl
regemp, regex: compile and . . . . . regcmp.3x
regemp: regular expression . . . . . regcmp.l
regenerate groups of programs. . . . make.l
regex: compile and execute . . . . . regcmp.3x
regexp: regular expression . . . . . . regexp.5
regions for readingor/ . . . . . . . lockf2
regular expression. regcmp, . . . . . regemp.3x
regular expression compile. . . . . . regemp.]
regular expression compile and . . . regexp.5
reject: allow/prevent LP . . . . . . accept.Ilm
reject lines common totwo . . . . . comm.!
relation for an object/ . . . . . . . lorder.l
relational database operator. . . . . . join.1
relocation bits. . . . . . . . . . . . strip.l
remainder, absolute value/ . . . . . floor.3m
reminder service. . . . . . . . . . . calendar.1
remote filecopy . . ... ... .. rcpl
remotelogin . . . ... ... ... rloginl
remote machine.. . ... ... .. putlc
remote machine.. . .. ... ... putllc
remote machine. . . .. . ... ., takelc
remote machine.. . .. ... . . . takel.lc
remoteshell . . . ... ... ... remshl
remote terminal. . . . . ... . .. ctlc
remove a delta from an SCCS . . . . rmdel.l
remove a message queue, . . . . . . ipcrm.1
remove directory entry. . . . . . . . unlink.2
remove files or directories. . . . . . rm.l
remove nroff/troff, tbl, and . . . . . deroff.1
remove symbols and relocation . . . strip.l
remsh: remote shell . . . .. . .. remsh.l
repair. /system consistency . . . . . fsck.Im
repeated linesinafile. . . . .. . . uniql
report CPU timeused. . . . . . . . clock.3c
report inter-process . . . . . . . . . ipcs.l
report number of free disk . . df.lm
report of logged errors. . . . . . . . errpt.lm
report on character . . . . . . . .. freq.1
report package. sal, . . . ... .. sar.lm
report process data and system/ . timex.1
report process status. . . . . . . . . ps.1

file. uniq:

sar: system activity

files, version:

stream. fseek, rewind, ftell:
/lpmove: start/stop the LP
reject: allow/prevent LP

LP request scheduler and move
Ip, cancel: send/cancel

to a sensible state.

sensible state. reset:

a socket. socketaddr:

abs:

logname:

name. getenv:

stat: data

configuration/ uvar:

col: filter

file pointer in a/ fseek,
creat: create a new file or
hosts by name or address.

directories.

read mail. mail,

SCCS file.

directories. rm,

Escape from the automatic
Try to escape the killer
robots: Escape from the
robots.

chroot: change

chroot: change

logarithm, power, square
expression compile and match
terminal independent operation
standard/restricted/ sh,
program

nice:

hangups (s#/ nohup:
runacct:

/prctmp, prdaily, prtacct,
local machines
local machines

activity report package.
report package. sal,
editing activity.
package. sal, sa2,

space allocation. brk,
formatted input.

bfs: big file

language. awk: pattern

the delta commentary of an
comb: combine

make a delta (change) to an
get: get a version of an

prs: print an

rmdel: remove a delta from an
compare two versions of an
sccsfile: format of

undo a previous get of an
val: validate

report repeated linesina . .
reporter.
reports version number of .
reposition a file pointer in a
request scheduler and move/
requests. accept, . . . . . .
requests. /start/stop the . .
requests to an LP line/ . . .
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reset: reset the teletype bits . . . . .

reset the teletype bitstoa . .
return address associated with
return integer absolute value.
return login name of user. .
return value for environment
returned by stat system call.
returns system-specific . . .
reverse line-feeds. . . . . .
rewind, ftell: repositiona . .
rewrite an existing one. . . .
rhost, raddr: look up internet

rlogin: remote login . . . . .

rm, rmdir: remove files or .

rmail: send mail to users or . .

rmdel: remove a delta from an
rmdir: remove filesor . . .
robots. autorobots: . . . . .
robots. chase:
robots. . . . .
robots: Escape from the . . .
root directory. . . . . . ..
root directory for a command.
root functions. /exponential,
routines. regexp: regular . .
routines. /tgoto, tputs: . . .
rsh: shell, the . . . .. ..
rstat: network statistics . . .

run a command at low priority.

run a command immune to .
run daily accounting. . . . .
runacct: run daily accounting.
runacct, shutacct, startup,/

ruptime: show host status of
rwho: who is logged inon . .

.

sal, sa2, sadc: system , . . . .. .

sa2, sadc: system activity . .

sact: print current SCCS file . .

sadc: system activity report .

sadp: disk access profiler. . . . .

uniq.1

sar.]
version.1
fseek.3s
Ipsched.1m
accept.lm
Ipsched.1m
Ip.1

reset.1
reset. |

. socketaddr.2

. abs.3c

logname.3x
getenv.3c
stat.5
uvar.2

col.l

. fseek.3s

creat.2
rhost.3
rlogin.1

rm.]

mail. 1
rmdel.1

rm.1
autorobots.6
chase.6

. robots.6

. robots.6
. chroot.2

chroot.Im

. exp.3m

.

regexp.S
termcap.3
sh.1
rstat.1
nice.l
nohup.1

. runacct.lm
. runacct.lm

.

sag: system activity graph. . . . . . .

sar: system activity reporter.
sbrk: change data segment

scanf, fscanf, sscanf: convert
scanner. . . . . .. .. .
scanning and processing . . .
SCCS delta. cdc: change .
SCCSdeftas. . . . ... ..
SCCS file. defta: . . . . . .
SCCS file.

SCCSfile. » v v v

SCCS file.

Aan

. acctsh.lm

ruptime.l

. rwho.l
. sar.lm

sar.Im

. sact.l
. sar.lm

sadp.1
sag.lg
sar.l

“brk.2
. scanf.3s

bfs.1
awk.l
cdc.1
comb.1
delta.l

. get.l

. prs.1

. . rmdel.l *
SCCS file. scesdiff: . . . . ... ..
SCCSfile. . ... .. ......
SCCS file. unget: . .. ... ..
SCCsfile. . ... .. .....

..

scesdiff. 1

. sccsfile.4
. unget.]

val.l
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sact: print current

admin: create and administer
what: identify

of an SCCS file.

/start/stop the LP request
clear: clear terminal

twinkle: twinkle stars on the
terminals. se:

display editor/ vi, view:
inittab:

system initialization shell
program.

terminals.

bsearch: binary

grep, egrep, fgrep:
accounting file(s). acctcom:
Isearch: linear

hcreate, hdestroy: manage hash
tdelete, twalk: manage binary

/mrand48, jrand48, srand48,
shmget: get shared memory
brk, sbrk: change data

to two sorted files. comm:
multiplexing.

greek:

of a file. cut: cut out

file. dump: dump

semctl:

semop:

ipcrm: remove a message queue,
semget: get set of
operations.

a group of processes. kill:
mail. mail, rmail:

send:

socket.

line printer. lp, cancel:
reset the teletype bits to a
stream.

IDs. setuid,

getgrent, getgrgid, getgrnam,
cpu.

goto.

encryption. crypt,

getpwent, getpwuid, getpwnam,
login time. profile:

gettydefs: speed and terminal
disktune - tune floppy disk
group IDs.

/getutid, getutline, pututline,
data in a machine/ sputi,
standard/restricted command/
operations. shmctl:

queue, semaphore set or
shmop:

shmget: get

remsh: remote

system: issue a

SCCS file editing activity. . . . . .

SCCSfiles. . .. ... ....
SCCSfiles. . .. ... ....
scesdiff: compare two versions

screen.
screen.
screen editor for video . . . . .
screen oriented (visual) . . . . .
script for the init process. . . . .
scripts. /rc, powerfail: . . . . .

sdiff: side-by-side difference . . . .

se: screen editor for video . . . .

search. . . ... ... .....
search a file for a pattern. . . . ., .
search and print process . . . . . .

search and update. . . . . . . .

search tables. hsearch, . ... . .

search trees. tsearch, . . ., .. .
sed: stream editor. . . .
seed48, lcong48: generate/ . . .
segment. . . . ... ..., .
select or reject lines common .
select: synchronousi/o . . . . .

select terminal filter. . . . . . . .
selected fields of each line . . . . .
selected parts of an object . . . . .

semaphore control operations. . .

semaphore operations, . . . . . .

semaphore set or shared memory/

semaphores. . . . ... .. ...
semctl: semaphore control . . . , .
semget: get set of semaphores. . . .

semop: semaphore operations. . .
send a signal to a processor . . .

send mail to usersorread . . . . .

send message from a socket. . .
send: send message from a
send/cancel requests to an LP . .

sensible state. reset: . . . ... .
setbuf: assign bufferingtoa . . . .

setgid: set user and group . . . .
setgrent, endgrent: get group/ . .

. sact.]

admin.1
what.1

.« . . scesdiff.1
sccsfile: format of SCCS file. . . . .
scheduler and move requests. . . .

sccsfile.4

. Ipsched.lm
. clear.1

twinkle.6
se.l

. il

inittab.4

. brc.Im

sdiff.1

. se.l
. bsearch.3c
. grep.1

.

acctcom. 1

. lIsearch.3c
. hsearch.3c
. tsearch.3c

sed.]

. drand48.3¢
. shmget.2
segment space allocation. . . . . . .

.

brk.2
comm.!
select.2
greek.1
cut.1
dump.1
semctl.2
semop.2

. ipcrm.1

semget.2
semctl.2
semget.2

. semop.2
. kill.2

mail. 1

. send.2

send.2

. Ip.l1

reset.1

. setbuf.3s
. setuid.2

sethostname: set name of host . . . .

setjmp, longjmp: non-local . . .
setkey, encrypt: generate DES . .

setpgrp: set process group ID. . . .
setpwent, endpwent: get/ . . . . .

setting up an environment at
settings used by getty. . . . . .
settling time parameters. . .
setuid, setgid: set user and . . .
setutent, endutent, utmpname:/

sgetl: access long numeric . . ., . .

sh, rsh: shell, the . . . . .. ..

shared memory control . . . . . .
shared memory id. /a message . .
shared memory operations. . . . .

shared memory segment.

shell . ... .. ...

getgrent.3¢c
sethostname.2

. setjimp.3c
. crypt.3c
setmnt: establish mount table. . . . .

setmnt.lm

. setpgrp.2
. getpwent.3c
. profile.4

. gettydefs.4

. disktune.lm

. . setuid.2

getut.3c
sputl.3x
sh.1

. shmetl.2
. iperm.1
. shmop.2

shmget.2
remsh.1
system.3s

with C-like syntax. csh: a
shutacct, startup, turnacct:
system initialization
command programming/ sh, rsh:
operations.

segment.

operations.

/prdaily; prtacct, runacct,
processing.

program. sdiff:

login:

pause: suspend process until
what to do upon receipt of a
upon receipt of a signal.

of processes. kill: send a
ssignal, gsignal: software
lex: generate programs for
generator. rand, srand:

tc: phototypesetter

atan, atan2: trigonometric/
ssp: make output

functions.

size:

an interval.

interval.

documents, view graphs, and
typesetting view graphs and
current/ ttyslot: find the
spline: interpolate

sno:

accept a connection on a
initiate a connection on a
receive message from a
send: send message from a
address associated with a
communication.
associated with a socket.
loop:

ssignal, gsignal:

qsort: quicker

tsort: topological

sort:

or reject lines common to two
message file by massaging C
brk, sbrk: change data segment
ssp: make output single
terminal. ct:

fspec: format

the extended errors in the
receipt of a signal. signal:

/set terminal type, modes,
used by getty. gettydefs:
hashcheck: find spelling/
spelling/ spell, hashmake,
spellin, hashcheck: find
curve.

csplit: context

split:

efl files. fsplit:

pieces.

uuclean: uucp

rermuted index

shell (command interpreter) . . . . . csh.l
shell procedures for/ /runacct, . . acctsh.lm
shell scripts. /rc, powerfail: . . . brc.Im
shell, the standard/restricted . . . . sh.l
shmctl: shared memory control . . shmctl.2
shmget: get shared memory . . shmget.2
shmop: shared memory . . . . . . . shmop.2
shutacct, startup, turnacct:/ . . acctsh.Im
shutdown: terminate all . . . . . . . shutdown.Im
side-by-side difference . . . . . . . sdiff.l
signon. . . . ... e e e e v o o . logind
signal. . . ............. pause2
signal. signal: specify . . . .. . . . signal2
signal: specify whattodo . .. . . . signal.2
signal to a process or a group . . kill.2
signals. . ............. ssignal3c
simple lexical tasks. . . . . . . lex.1
simple random-number . . . . . . . rand.3c
simulator. . . .. ... ... ... tcl

sin, cos, tan, asin, acos, . . . . . . . trig.3m
singlespaced. . . . ... ... .. sspl
sinh, cosh, tanh: hyperbolic . . . . . sinh.3m
size of an object file. . . . . . . size.l
size: size of an object file. . . . . . . size.l
sleep: suspend execution for . . . . . sleep.l
sleep: suspend execution for . . . sleep.3c
slides. mmt, mvt: typeset . . . . . . mmtl
slides. /macro packagefor . .. .. mv.S5
slot in the utmp file of the ., . . . . ttyslot.3c
smoothcurve. . . . ... ... .. spline.lg
sno: SNOBOL interpreter. . . . . . . sno.l
SNOBOL interpreter. . . . .. . . . sno.l
socket. accept: . . . .. .. . . accept.2
socket. connect: . . ... ... .. connect2
socket. receive: . . . . .. ... . receive.2
socket. . . ... ... ... . send.2
socket. socketaddr: return . , . . . . socketaddr.2
socket: create an endpoint for . . socket.2

socketaddr: return address . . .

software loopback interface.
software signals. . . . . ...

. socketaddr.2
. lo.5

SOl v v v v e v e e e e e e e

sort. ... ...
sort and/or merge files. . . . .
sort: sort and/or merge files. .
sorted files. comm: select . . .

source. /create an error . . . . .
space allocation. . . . .. ...

spaced. . . . .. .. .
spawn getty to a remote . . . .
specification in text files.

specified device. /turn on/off .
specify what to doupon . . . .

speed, and line discipline. . . . .

speed and terminal settings . .
spell, hashmake, spellin,

spellin, hashcheck: find . . . . .

spelling errors. /hashmake, . .

spline: interpolate smooth . . . . .

split. .+ . . .0 e
split a file into pieces. . . . . .
split fortran, ratfor, or
split: split a file into

spool directory clean-up.

. ssignal.3c

gsort.3¢

. tsort.1

. sort.l
. sort.l

comm.]
mkstr.1
brk.2

. ssp.l

. ctlc

. fspec.4
. exterr.1
. signal.2

getty.Im
gettydefs.4

. spell.l
. spell.l

spell.1
spline.lg
csplit.1

. split.1

fsplit.1
split.1
uuclean.Im
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Ipr: line printer

Ipadmin: configure the LP
output. printf, fprintf,
numeric data in a machine/
power,/ exp, log, logl0, pow,
exponential, logarithm, power,
generator. rand,

/nrand48, mrand48, jrand48,
formats suitable for Motorola

rcvhex: translates Motorola ~

input. scanf, fscanf,
signals.

spaced.

package. stdio:
communication/ stdipc:
sh, rsh: shell, the
twinkle: twinkle
Ipsched, Ipshut, Ilpmove:
boot:

/prtacct, runacct, shutacct,
system call.

stat: data returned by
ustat: get file system

ff: list file names and
rstat: network
communication facilities
ps: report process

stat, fstat: get file

Ipstat: print LP

feof, clearerr, fileno: stream
control. uustat: uucp
ruptime: show host
input/output package.
communication package.

wait for child process to
strncmp, strepy, stronepy,/
/strcpy, strncpy, strien,
strncpy,/ strcat, strncat,
/strncat, strcmp, strncmp,
/strrchr, strpbrk, strspn,
filush: close or flush a

fopen, freopen, fdopen: open a
reposition a file pointer in a
get character or word from
fgets: get a string from a

put character or word on a
puts, fputs: put a string on a
setbuf’ assign buffering to a
push character back into input
sed:

/feof, clearerr, fileno:

long integer and base-64 ASCII
convert date and time to
floating-point number to

gps: graphical primitive

gets, fgets: get a

puts, fputs: put a

strspn, strcspn, strtok:
number. atof: convert ASCII
strtol, atol, atoi: convert
strings in an object, or/
strings: find the printable

spooler. . . . . . .. . . ... .. dprd
spooling system. . . . . .. . . . . Ipadmin.lm
sprintf: print formatted . . . . . . . printf.3s
sputl, sgetl: accesslong . . . . . . . sputl.3x
sqrt: exponential, logarithm, . . . . . exp.3m
square root functions. /sqrt: . . . . . exp.3Jm
srand: simple random-number . . . . rand.3c
srand48, seed48, lcong48:/ . . . . . drand48.3c
S-record downloading. /ASCII . . . hex.l
S-records from downloading/ . . . . rcvhex.l
sscanf: convert formatted . . . . . . scanf.3s
ssignal, gsignal: software . . . . . . ssignal.3c
ssp: make outputsingle . . . . . . . ssp.l
standard buffered input/output . . . stdio.3s
standard interprocess . . . . . . . . stdipc.3c
standard/restricted command/ . sh.l
starson the screen. . . . . . . . . . twinkle.6
start/stop the LP request/ . . . . . . Ipsched.lm
startup procedures. . . . . . . . . . boot.8
startup, turnacct: shell/ . . . . . . . acctsh.lm
stat: data returned by stat . . . . . . stat.5
stat, fstat: get file status. . . . . . . stat.2
statsystemcall. . .. .. ... . . stats
statistics. . . . . .. ... ... . ustat2
statistics for a file system v e v . fllm
statistics program . .« . ¢« ¢+ s o4 .o rstat.1
status. /report inter-process . . . . . ipcs.l
Status. .+ .« . . e 4 e 0 0. .. psl
Status.  + ¢ . . 4 e e e . . . . . . stat2
status information. . . . . . . . . . lpstat.l
status inquiries. ferror, . . . . . . . ferror.3s
status inquiry and job . . . . . . . . uustat.lc
status of local machines . . . . . . . ruptime.1
stdio: standard buffered . . . . . . . stdio.3s
stdipc: standard interprocess . . . . . stdipc.3c
stime: settime. . . . . . . .. .. stime.2
stop or terminate. wait: . . . . . .. wait.2
strcat, strncat, stremp, . . . . . . . string.3c
strchr, strrchr, strpbrk,/ . . . . .. string.3c
strcmp, strncmp, strepy, . . . . . . string.3¢
strcpy, stracpy, strlen,/ . . . . . . . string.3c
strespn, strtok: string/ . . . . . . . string.3c
stream. fclose, . . . . . . . .. .. fclose.3s
SIream. .« .« ¢ v 4 s e e e e fopen.3s
stream. fseek, rewind, ftell: . . . . . fseek.3s
stream. /getchar, fgetc, getw: . getc.ds
stream. etS, . . .+ ¢ . . . . o0 . . gets.3s
stream. /putchar, fputc, putw: . . . . putc.3s
stream. . . . . .. .. ¢ ... .. putsds
Stream. . . v v v v v .0 e . setbuf.3s
stream. ungetc: . . . . . . . .. ungetc.3s
streameditor. . . . . . ... ... sed.]
stream status inquiries. . . . . . . . ferror.3s
string. /164a: convert between . abdl.3c
string. /asctime, tzset: . . . . . . . ctime.3c
string. /fcvt, gevt: convert . . . . . ecvt.3c
string, format of graphical/ . . . . . gps.4
string from a stream. . . . . . . . . gets.3s
string on a stream. . . .+ . . . puts3s
string operations. /strpbrk . string.3¢
string to floating-point . . . . . . . atof.3c
string to integer. . . . . . . .. . . strtol.3c
strings: find the printable . . . . . . strings.l
strings in an object, or other/ . strings.1

L1e)

relocation bits.

/strncmp, strepy, strncpy,
strcpy, strncpy,/ strcat,
strcat, strncat, strcmp,
/strcmp, strncmp, strepy,
/strlen, strchr, strrchr,
/strncpy, strlen, strchr,
/strchr, strrchr, strpbrk,
/strpbrk, strspn, strespn,
string to integer.

processes using a file or file
terminal.

another user.

plot: graphics interface
intro: introduction to
/same lines of several files or
/files into ASCII formats
file. sum7:

the files in the/ sumdir:
count of a file.

a file.

characters in the files in/
du:

accounting/ acctcms: command
sync: update the

sync: update

su: become

interval. sleep:

interval. sleep:

pause:

swab:
strip: remove

select:

interpreter) with C-like
error/ perror, errno,
perror, errno, sys_errlist,
information. uvar: returns
uuto, uupick: public UNIX
master device information
mnttab: mounted file system
setmnt: establish mount
/etc/hosts: host

hdestroy: manage hash search
tbl: format

tabs: set

ctags: maintain a

a file.

remote machine.

remote machine..

machine. take:

machine.. take7:
trigonometric/ sin, cos,
sinh, cosh,

recover files from a backup
tp: manipulate

hpio: HP 2645A terminal
tar:

tp: magnetic

file system backup. filesave,
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strip: remove symbolsand . . . . .
strlen, strchr, strrchr,/
strncat, strcmp, sttnemp, . . . . .
strncmp, strepy, strnepy,/ . . . . . .
strnepy, strlen, stechr,/ . . . L L L
strpbrk, strspn, strespn,/ . . . . . .
strrchr, strpbrk, strspn,/
strspn, strcspn, strtok:/ . . . . . ..
strtok: string operations.
strtol, atol, atoi: convert
structure. fuser: identify . . . . .
stty: set the options fora . . . . .
su: become super-user or . . . . . .
subroutines. . . . . . 0 0 .. ..
subroutines and libraries. . . . . . .
subsequent lines of one file. . . . . .
suitable for Motorola S-record/ . . .
sum and count blocksina . . ..
sum and count charactersin . . . .
sum: print checksum and block . .
sum7: sum and count blocks in . .
sumdir: sum and count . . . . . ..
summarize disk usage.
summary from per-process . . . . .
superblock. . . ... .. .. ...
super-block. . . . . . . . .. ..
super-user or another user [N
suspend execution foran . . . . . .
suspend executionfor . . . . . . .
suspend process until signal. . . . . .
swab: swapbytes. . ... ... ..
swap bytes.
symbols and relocation bits. . . . . .
sync: update super-block. . . . . .
sync: update the super block. ..
synchronous i/o multiplexing. . . . .
syntax. csh: a shell (command . . .
sys_errlist, sys_nerr: system . . . . .
sys_nerr: system error/ . . . . . . .
system-specific configuration . . . . .
System-to-UNIX System file/ . . . .
table. master:
table. . . . . v 0 0 v e e e e e
table. . . ... ... ... e
table forbnet. . . . . . .. ...
tables. hsearch, hcreate, . . .. .
tables for nroff or troff. . . . . . ..
tabs on a terminal. . . . . ... ..
tabs: set tabs on a terminal. . . . . .

e 4 e e e s e e s v e s

strip.1

string.3c
string.3c
string.3c
string.3c
string.3¢
string.3c
string.3¢
string.3¢
strtol.3¢

. fuser.Im
. stty.1

su.l
plot.3x
intro.3
paste.l
hex.1

. sum7.1

sumdir.1

. sum.l
. sum7.1

sumdir. 1
du.l
acctcms.lm
sync.1

. sync.2

su.l
sleep.1
sleep.3c
pause.2
swab.3c
swab.3c
strip.1

. sync.2
. sync.l

select.2

. csh.l

perror.3¢
perror.3¢c
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NAME

INTRO(2)

intro — introduction to system calls and error numbers

SYNOPSIS

#include <errno.h>

DESCRIPTION

This section describes all of the system calls. 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 available in
the external variable errno. Errno is not cleared on successful calls, so it
should be tested only after an error has been indicated.

There is a table of messages associated with each error, and a routine for
printing the message; see perror(3). All of the possible error numbers are
not listed in each system call description because many errors are possible
for most of the calls. The following is a complete list of the error numbers
and their names as defined in <errno.h>.

1 EPERM Not owner
Typically this error indicates an attempt to modify a file in some
way forbidden except to its owner or super-user. It is also returned
for attempts by ordinary users to do things allowed only to the
super-user.

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.

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 inter-
rupted system call returned this error condition.

5 EIO 1/0 error
Some physical I/0 error. This error may in some cases occur on a
call following the one to which it actually applies.

6 ENXIO No such device or address
1/0 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 exam-
ple, a tape drive is not on-line or no disk pack is loaded on a drive.

7 E2BIG Arg list too long
An argument list longer than 5,120 bytes is presented to a member
of the exec family.

8 ENOEXEC Exec format error
A request is made to execute a file which, although it has the

appropriate permissions, does not start with a valid magic number
(see a.out(4)).
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9 EBADF Bad file number

10

11

12

13

14

15

16

17

18

19

20

21

22

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).

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

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

ENOMEM Not enough space
During an exec, brk, or sbrk, a program asks for more space than
the system is able to supply. This is not a temporary condition; the
maximum space size is a system parameter. The error may also
occur if the arrangement of text, data, and stack segments requires
too many segmentation registers, or if there is not enough swap
space during a fork.

EACCES Permission denied
An attempt was made to access a file in a way forbidden by the pro-
tection system.

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

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

EBUSY Mount device busy
An attempt to mount a device that was already mounted or an
attempt was made to dismount a device on which there is an active
file (open file, current directory, mounted-on file, active text seg-
ment). It will also occur if an attempt is made to enable accounting
when it is already enabled.

EEXIST File exists
An existing file was mentioned in an inappropriate context, e.g.,
link.

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

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

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

EISDIR Is a directory
An attempt to write on a directory.

EINVAL Invalid argument
Some invalid argument (e.g., dismounting a non-mounted device;
mentioning an undefined signal in signal, or kill, reading or writing

I I
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23

24

25

26

27

28

29

30

3

32

33

34

35

36
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a file for which Iseek has generated a negative pointer). Also set by
the math functions described in the (3M) entries of this manual.

ENFILE File table overflow
The system’s table of open files is full, and temporarily no more
opens can be accepted.

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

ENOTTY Not a typewriter
The file mentioned in stty or gty is not a terminal or one of the
other devices to which these calls apply.

ETXTBSY Text file busy
An attempt to execute a pure-procedure program which is currently
open for writing (or reading). Also an attempt to open for writing
a pure-procedure program that is being executed.

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

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

ESPIPE lllegal seek
An Iseek was issued to a pipe. This error should also be issued for
other non-seekable devices.

EROFS Read-only file system
An attempt to modify a file or directory was made on a device
mounted read-only.

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

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.

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

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

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).

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
msgetl(2), semctl(2), and shmetl (2)).
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EWOULDBLOCK Operation would block
An operation which would cause a process to block was attempted
on an object in non-blocking mode (see ioctinew(2)).

EINPROGRESS Operation now in progress
An operation which takes a long time to complete (such as a con-
nect(2)) was started on a non-blocking object (see ioctinew(2)).

EALREADY Operation already in progress
An operation was attempted on a non-blocking object which already
had an operation in progress.

ENOTSOCK Socket operation on non-socket
Self-explanatory.

EDESTADDRREQ Destination address required
A required address was omitted from an operation on a socket.
EMSGSIZE Message too long
A message sent on a socket was larger than the internal message
buffer.
EPROTOTYPE Protocol wrong type for socket
A protocol was specified which does not support the semantics of

the socket type requested. For example, you cannot use the inter-
net UDP protocol with type SOCK_STREAM.

ENOPROTOOPT Protocol not available
In this incarnation of the system.
EPROTONOSUPPORT Protocol not supported
In this incarnation of the system.
ESOCKTNOSUPPORT Socket type not supported
In this incarnation of the system. :
EOPNOTSUPP Operation not supported on socket
For example, trying to accept a connection on a datagram socket.

EPFNOSUPPORT Protocol family not supported
In this incarnation of the system.

EAFNOSUPPORT Address family not supported by protocol family
An address incompatible with the requested protocol was used. For
example, you shouldn’t necessarily expect to be able to use PUP
Internet addresses with ARPA Internet protocols.

EADDRINUSE Address already in use
Only one usage of each address is normally permitted.

EADDRNOTAVAIL Can’t assign requested address
Normally results from an attempt to create a socket with an address
not on this machine.
ENETDOWN Network is down
A socket operation encountered a dead network.
ENETUNREACH Network is unreachable
A socket operation was attempted to an unreachable network.

ENETRESET Network dropped connection on reset
The host you were connected to crashed and rebooted.

INTRO(2) INTRO(2)

73 ECONNABORTED Software caused connection abort
A connection abort was caused internal to your host machine.

74 ECONNRESET Connection reset by peer

55 ENOBUFS No buffer space available
For a socket or a pipe in the buffer pool.

76 EISCONN Socket is already connected

77 ENOTCONN Socket is not connected

78 ESHUTDOWN Can’t send after socket shutdown
79 unused

80 ETIMEDOUT Connection timed out
Due to failure to initiate properly or because keep-alives failed.

81 ECONNREFUSED Connection refused
No connection could be made because the target machine actively
refused it.

82 ELOOP Too many levels of symbolic links
A path name lookup involved more than 8 symbolic links.

83 ENAMETOOLONG File name too long
A component of a path name exceeded 14 characters, or an entire
path name exceeded 1023 characters.

84 EHOSTDOWN Host is down
A socket operation encountered a defunct host.

85 EHOSTUNREACH No route to host
A socket operation was attempted to an unreachable host.

100 EDEADLOCK Locking Deadlock
Returned by lockf(2) system call if deadlock would occur or when
locktable overflows.

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 0 to 30,000.

Parent Process ID
A new process is created by a currently active process; see fork(2). The
parent process 1D 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 identified by a
positive integer called the process group ID. This ID is the process 1D 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 ter-
minate a group of related process 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 allo»g;d on the system is identified by a positive integer called a
real user ID.
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Each user is also a member of a group. The group is identified by a posi-
tive 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 1D, 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 special
processes and are referred to as proc0 and procl.

Proc0 is the scheduler. Procl is the initialization process (init). Procl is
the ancestor of every other process in the system and is used to control the
process structure.

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(1). Although permitted, it is advisable to avoid the use of unprint-
able 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 con-
structed as follows:

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

where <file-name> is a string of 1 to 14 characters other than the ASCIl
slash and null, and <dirname> is a string of 1 to 14 characters (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 roor direc-
tory. Otherwise, the search begins from the current working 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.
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Directory.
Directory entries are called links. By convention, a directory contains at
least two links, . and .., referred to as dor and dot-dot respectively. Dot
refers to the directory itself and dot-dot refers to its parent directory.

Root Directory and Current Working Directory.
Each process has associated with it a concept of a root directory and a
current working directory for the purpose of resolving path name searches.
A process’s root directory 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 pro-
cess if one or more of the following is true:

The process’s effective user ID is super-user.

The process’s effective user ID 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 process’s effective user ID does not match the user ID of the
owner of the file, and the process’s effective group ID matches the
group of the file and the appropriate access bit of the ‘‘group’’ portion
(070) of the file mode is set.

The process’s effective user ID does not match the user ID of the
owner of the file, and the process’s effective group ID does not match
the group ID of the file, and the appropriate access bit of the ‘‘other”
portion (07) of the file mode is set.

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 struc-
ture 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_qnum; /* number of msgs on q +/
ushort msg_gbytes; /* max number of bytes on q */
ushort msg_Ispid; /* pid of last msgsnd operation =/
ushort msg_lrpid, /+ pid of last msgrcv operation */
time_t msg_stime, /= last msgsnd time */
time_t msg_rtime; /* last msgrcv time */
time_t msg_ctime; /* last change time */
/*» Times measured in secs since */
/* 00:00:00 GMT, Jan. 1, 1970 «/

Msg_perm is a ipc_perm structure that specifies the message operation per-
mission (see below). This structure includes the following members:

ushort cuid; /* creator user id */

ushort cgid; /* creator group id */

ushort uid; /* user id */

ushort gid; /+ group id */

ushort mode; /* r/w permission */
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Msg_qnum is the number of messages currently on the queue.
Msg_gbytes is the maximum number of bytes allowed on the queue.
Msg_lspid is the process id of the last process that performed a msgsnd
operation. Msg_lrpid is the process id of the last process that performed a
msgrcv operation. Msg_stime is the 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 msgcti(2) system call descriptions, the permission
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 is true:

The process’s effective user ID is super-user.

The process’s effective user ID matches msg_perm.Icluid in the data
structure associated with msqid and the appropriate bit of the ‘‘user”
portion (0600) of msg_perm.mode is set.

The process’s effective user ID does not match msg_perm.lcluid and
the process’s effective group ID matches msg_perm.lcigid and the
appropriate bit of the ‘‘group’ portion (060) of msg_perm.mode is
set.

The process’s effective user ID does not match msg_perm.lcluid and
the process’s effective group ID does not match msg_perm.[clgid and
the appropriate bit of the “‘other’ portion (06) of msg_perm.mode is
set.

Otherwise, the corresponding permissions are denied.

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 a ipc_perm structure that specifies the semaphore operation
permission (see below). This structure includes the following members:

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

ushort gid; /* group id */
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ushort mode; /* r/a permission */

The value of sem_nsems is equal to the number of semaphores in the set.
Each semaphore in the set is referenced by a positive integer referred to as
a sem_num. Sem_num values run sequentially from 0 to the value of
sem_nsems minus 1. Sem_otime is the time of the last semop (2) opera-
tion, and sem_ctime is the time of the last semct/(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.
Semnent is a count of the number of processes that are currently
suspended awaiting this semaphore’s semval to become greater than its
current value. Semzcnt is a count of the number of processes that are
currently suspended awaiting this semaphore’s semval to become zero.

Semaphore Operation Permissions.
In the semop(2) and semct/(2) system call descriptions, the permission
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 is true:

The process’s effective user ID is super-user.

The process’s effective user ID matches sem_perm.lcluid in the data
structure associated with semid and the appropriate bit of the ‘‘user’
portion (0600) of sem_perm.mode is set.

The process’s effective user ID does not match sem_perm.|cluid and
the process’s effective group ID matches sem_perm.lclgid and the
appropriate bit of the ‘“‘group’ portion (060) of sem_perm.mode is
set.

The process’s effective user ID does not match sem_perm.lcluid and
the process’s effective group ID does not match sem_perm.[clgid 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 (referred to
as a shared memory segment) and a data structure associated with it. The
data structure is referred to as shmid_ds and contains the following
members:
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struct ipc_perm shm_perm; /+ operation permission struct =/ Otherwise, the corresponding permissions are denied.
int shm_segsz, /+ size of segment */ SEE ALSO

ushort shm_cpid; /+ creator pid */ intro(3).

ushort shm_lpid; /* pid of last operation */ i

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 */

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

Shm_perm is a ipc_perm structure that specifies the shared memory opera-
tion permission (see below). This structure includes the following

members:
ushort cuid; /* creator user id */
ushort cgid; /* creator group id */
ushort uid; /* user id */
ushort gid; /+ group id */
ushort mode; /* r/w permission */

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_lpid 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 shmd: operation, and shm_ctime is the
time of the last shmct/(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 permission
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 is true:

The process’s effective user ID is super-user.

The process’s effective user ID matches shm_perm.[cluid in the data
structure associated with shmid and the appropriate bit of the ‘‘user”
portion (0600) of shm_perm.mode is set.

The process’s effective user ID does not match shm_perm.[cluid and
the process’s effective group ID matches shm_perm.[clgid and the
appropriate bit of the “‘group” portion (060) of shm_perm.mode is
set.

The process’s effective user ID does not match shm_perm.|cluid and
the process’s effective group ID does not match shm_perm.[clgid and
the appropriate bit of the ‘‘other’’ portion (06) of shm_perm.mode is
set.
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NAME

accept — accept a connection on a socket

SYNOPSIS

#include <net/socket.h>

accept(s, from)
int s;
struct sockaddr *from;

DESCRIPTION

This call is used to accept a connection on socket s; from is a result value
indicating the address of the entity which connected, as known to the com-
munications layer. This call is used with connection-based socket types,
currently with SOCK_STREAM.

If the underlying communications layer has already made a connection on
the socket, then the call returns immediately. If no connection has yet
been made and the socket is nonblocking (see iocti(2)), then a —1 is
returned and the global variable errno is set to EWOULDBLOCK. It is possi-
ble to select(2) a socket for the purposes of doing an accept by selecting it
for read, since no data may be read until the connection completes.

SEE ALSO

connect(2), select(2), socket(2).

DIAGNOSTICS

BUGS

Zero is returned if a connection is accepted; —1 is returned in the error
cases. Some important errors returned in errno are EOPNOTSUPP if the
socket is not of a type supporting this operation, and EISCONN if the socket
is already connected.

This call is provisional and will exist in a slightly different form in future
releases.
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NAME
access — determine accessibility of a file

SYNOPSIS
int access (path, amode)
char spath;
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
0l execute (search)
00 check existence of file

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

Read, write, or execute (search) permission is requested for a null
path name. [ENOENT]

The named file does not exist. [ENOENT]

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

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

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

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

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

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.

Notice that it is only access bits that are checked. A directory may be
announced as writable by access, but an attempt to open it for writing will
fail because it is not allowed to write into the directory structure itself,
although files may be created there. A file may look executable, but exec
will fail unless it is in proper format.

RETURN VALUE
If the requested access is permitted, 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), stat(2).

ASSEMBLER
moveq #33,D0
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movl
movl
trap

Carry bit set on failure and cleared on success.
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path,A0
amode,D1
#0
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NAME
acct — enable or disable process accounting

SYNOPSIS
int acct (path)
char epath;

DESCRIPTION
Acct is used to enable or disable the system’s process accounting routine.
If the routine is enabled, an accounting record will be written on an
accounting file for each process that terminates. Termination can be caused
by one of two things: an exit call or a signal; see exit(2) and signa/(2). The
effective user ID of the calling process 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:
The effective user ID of the calling process is not super-user. [EPERM]

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

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

One or more components of the accounting file’s path name do not
exist. [ENOENT]

A component of the path prefix denies search permission. [EACCES]
The file named by path is not an ordinary file. [EACCES]

Mode permission is denied for the named accounting file. [EACCES)
The named file is a directory. [EISDIR]

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

Path points to an illegal address. [EFAULT]

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

SEE ALSO
acct(4).

ASSEMBLER
moveq #51,D0
movl path,A0
trap #0

Carry bit set on failure and cleared on success.

October 1983 -1-



ALARM(2) ALARM(2)

NAME
alarm — set a process’s alarm clock

SYNOPSIS
unsigned alarm (sec)
unsigned sec;

DESCRIPTION
Alarm instructs the calling process’s alarm clock 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 calling process’s
alarm clock. If the argument is 0, any alarm request is canceled. Because
the clock has a 1-second resolution, the signal may occur up to one second
early; because of scheduling delays, resumption of execution of when the
signal is caught may be delayed an arbitrary amount. The longest
specifiable delay time is 4,294,967,295 (2**32-1) seconds, or 136 years.

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

RETURN VALUE
Alarm returns the amount of time previously remaining in the calling
process’s alarm clock.
SEE ALSO
pause(2), signal(2).
ASSEMBLER
moveq #27,D0
movl  sec,A0
trap #0

On return, DO will contain the amount of time previously remaining in the
alarm clock.
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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; see exec(2). 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 accord-
ingly.

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 allocated space if
one or more of the following are true:

Such a change would result in more space being allocated than is
allowed by a system-imposed maximum (see wlimit(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).

ASSEMBLER

moveq #17,D0
movl  endds,A0
trap #0

Carry bit cleared if the brk could be set; brk fails if the program requests
more memory than the system limit or, on memory management CPUs, if
too many segmentation registers would be required to implement the break.
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NAME
chdir — change working directory

SYNOPSIS
int chdir (path)
char epath;

DESCRIPTION
Path points to the path name of a directory. Chdir causes the named direc-
tory to become the current working directory, the starting 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:

A component of the path name is not a directory. [ENOTDIR]
The named directory does not exist. [ENOENT]

Search permission is denied for any component of the path name.
{EACCES]

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

RETURN VALUE
Upon successful completion, a value of 0 is returned. Otherwise, a value
of —1 is returned and errno is set to indicate the error.
SEE ALSO
chroot(2).
ASSEMBLER
moveq #12,D0
movl  path,A0
trap #0

Carry bit set on failure and cleared on success.
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NAME
chmod — change mode of file

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

DESCRIPTION
Path points to a path name naming a file. Chmod sets the access permis-
sion portion of the named file’s mode according to the bit pattern contained
in mode.

Access permission bits are interpreted as follows:

04000 Set user ID on execution.

02000 Set group ID on execution.

01000 Save text image after execution

00400 Read by owner

00200 Write by owner

00100 Execute (or search if a directory) by owner
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 file 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 or the effective
group 1D 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 (see the cc -n option), 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.

Changing the owner of a file turns off the set-user-id bit, unless the
superuser does it. This makes the system somewhat more secure at the
expense of a degree of compatibility.

Chmod will fail and the file mode will be unchanged if one or more of the
following are true:

A component of the path prefix is not a directory. [ENOTDIR}
The named file does not exist. [ENOENT]

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

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

The named file resides on a read-only file system. [EROFS]
Path points outside the process’s allocated address space. [EFAULT]

RETURN VALUE
Upon successful completion, a value of 0 is returned. Otherwise, a value

October 1983 -1 -



CHMOD(2)

of —1 isreturned and errno is set to indicate the error.

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

ASSEMBLER
moveq #15,D0
movl path,A0
movl  mode,D1
trap #0

Carry bit set on failure and cleared on success.
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NAME
chown — change owner and group of a file

SYNOPSIS
int chown (path, owner, group)
char epath;
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-ID and set-
group-ID bits of the file mode, 04000 and 02000 respectively, will be
cleared.

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

A component of the path prefix is not a directory. [ENOTDIR]
The named file does not exist. [ENOENT]

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

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

The named file resides on a read-only file system. [EROFS]
Path points outside the process’s allocated address space. [EFAULTI

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).

ASSEMBLER
moveq #16,D0
movl  path,A0
movl oewner,D1
movl  group,Al
trap #0

Carry bit set on failure and cleared on success.
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NAME
chroot — change root directory

SYNOPSIS
int chroot (path)
char spath;

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 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, .. can not 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:

Any component of the path name is not a directory. [ENOTDIR]
The named directory does not exist. [ENOENT]

The effective user ID is not super-user. [EPERM]

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

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

SEE ALSO
chdir(2).

ASSEMBLER
moveq #61,D0
movl  path,A0
trap #0

Carry bit set on failure and cleared on success.
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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, fcnil, or pipe sys-
tem call. Close closes the file descriptor indicated by fildes. A close of all
files is automatic on exir, but since there is a 20 open file limit on the
number of open files per process, close is necessary for programs which deal
with many files.

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

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), fentl(2), open(2), pipe(2).

ASSEMBLER
moveq #6,D0
movl  fildes,A0
trap #0

Carry bit set on failure and cleared on success.
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NAME

connect — initiate a connection on a socket

SYNOPSIS

#include <net/socket.h>

connect(s, addr)
int s;
struct sockaddr *addr;

DESCRIPTION

Connect causes a connection request to be initiated to the entity at addr
using the underlying protocol of the socket s. When the connection com-
pletes, a zero value is returned.

If the socket is non-blocking but the connection cannot be completed
immediately, then the call returns —1 and sets the external variable errno
to EWOULDBLOCK. It is possible to select(2) a socket which is connecting
by selecting it for writing, since writing is not possible before the connec-
tion completes.

If the socket is already connected, a value of —1 is returned and errno is
set to EISCONN. Failure to connect often results in ETIMEDOUT or ERE-
FUSED errors. Other errors are also possible.

SEE ALSO

BUGS

accept(2), select(2), socket(2).

A socket’s state is not properly restored if a connect fails; for the time being
you can close the socket and recreate it to get around the bug.

This call is provisional and will exist in a slightly different form in future
releases.
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NAME

creat — create a new file or rewrite an existing one

SYNOPSIS

int creat (path, mode)
char spath;
int mode;

DESCRIPTION

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 mode and owner are
unchanged. Otherwise, the file’s owner ID is set to the process’s effective
user ID, the file’s group ID is set to the process’s effective group ID, 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, a non-negative integer, namely the file
descriptor, is returned and the file is open for writing, even if the mode
does not permit writing. The file pointer is set to the 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 simultaneously.

The mode given is arbitrary, it need not allow writing. This feature is used
by programs which deal with temporary files of fixed names. The creation
is done with a mode that forbids writing. Then, if a second instance of the
program attempts a creat, an error is returned and the program knows that
the name is unusable for the moment.

The system-scheduling algorithm does not make this a true uninterruptible
operation, and a race condition may develop if creat is done at precisely the
same time by two different processes.

Creat will fail if one or more of the following are true:
A component of the path prefix is not a directory. [ENOTDIR]
A component of the path prefix does not exist. [ENOENT]

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

The path name is null. [ENOENT]

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

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

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

The file exists and write permission is denied. [EACCES]
The named file is an existing directory. [EISDIR]
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Twenty (20) file descriptors are currently open. [EMFILE]
Path points outside the process’s allocated address space. [EFAULTI]

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(2), dup(2), Iseek(2), open(2), read(2), umask(2), write(2).
ASSEMBLER
moveq #8,D0
movl  path,A0
movl mode,D1
trap #0

Carry bit set on failure and cleared on success.
The file descriptor is returned in DO0.
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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, fenil, or pipe sys-
tem 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
Sentl (2).

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

RETURN VALUE
Upon successful completion a non-negative integer, namely the file descrip-
tor, 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

SYNOPSIS
int execl (path, arg0, argl, ..., argn, 0)
char spath, *arg0, »argl, ..., *argn;

int execv (path, argv)
char spath, sargv| |;

int execle (path, arg0, argl, ..., argn, 0, envp)
char epath, «arg0, *argl, ..., *argn, senvpl I;

int execve (path, argv, envp)
char epath, sargvl ], *envpl |;

int execlp (file, arg0, argl, ..., argn, 0)
char efile, *arg0, +argl, ..., *argn;

int execvp (file, argy)
char «file, *argvl I;

DESCRIPTION
Exec in all its forms transforms the calling process into a new process. 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.

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 s#(1)). The
shell is invoked if a command file is found by execip or execvp.

Arg0, argl, ..., argn are pointers to null-terminated character strings.
These strings constitute the argument list available to the new process. By
convention, at least arg0 must be present and point to a string that is the
same as path (or its last component).

Argv is an array of character pointers to null-terminated strings. These
strings constitute the argument list available to the new process. By con-
vention, argv must have at least one member, and it must point to a string
that is the same as path (or its last component). Argv is terminated by a
null pointer and is directly usable in another execv because argvlargel is 0.

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 execl and execv, the C run-time start-off routine

places a pointer to the calling process’s environment in the global cell:
extern char **environ;

and it is used to pass the calling process’s environment 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 fent/ (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
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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-ID mode bit of the new process
file is set, the effective group ID of the new process is set to the group ID of
the new process file. The real user ID and real group ID of the new process
remain the same as those of the calling process.

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 calling pro-
cess:

nice value (see nice(2))

process ID

parent process 1D

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 )
current working directory

root directory

file mode creation mask (see umask(2))

file size limit (see ulimit(2))

utime, stime, cutime, and cstime (see times (2))

From C, two interfaces are available. execl is useful when a known file
with known arguments is being called; the arguments to execl are the char-
acter strings constituting the file and the arguments; the first argument is
conventionally the same as the file name (or its last component). A 0
argument must end the argument list.

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

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

where argc is the argument count and argy is an array of character pointers
to the arguments themselves. As indicated, argc is conventionally at least
one and the first member of the array points to a string containing the
name of the file.

Envp is a pointer to an array of strings that constitute the environment of
the process. Each string consists of a name, an =, and a null-terminated
value. The array of pointers is terminated by a null pointer. The shell
sh(1) passes an environment entry for each global shell variable defined
when the program is called. See environ (5) for some conventionally used
names. The C run-time start-off routine places a copy of envp in the global
cell environ, which is used by execv and execl to pass the environment to
any subprograms executed by the current program. The exec routines use
lower-level routines as follows to pass an environment explicitly:

execve(file, argv, environ);

execle(file, arg0, argl, . .., argn, 0, environ);
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Execlp and execvp are called with the same arguments as execl and execv,
but duplicate the shell’s actions in searching for an executable file in a list
of directories. The directory list is obtained from the environment.

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

One or more components of the new process file's path name do not
exist. [ENOENTI]

A component of the new process file’s path prefix is not a directory.
[ENOTDIR]

Search permission is denied for a directory listed in the new process
file’s path prefix. (EACCES]

The new process file is not an ordinary file. [EACCES]
The new process file mode denies execution permission. [EACCES]

The exec is not an execlp or execvp, and the new process file has the
appropriate access permission but an invalid magic number in its
header. [ENOEXEC]

The new process file is a pure procedure (shared text) file that is
currently open for writing by some process. [ETXTBSY]

The new process requires more memory than is allowed by the
system-imposed maximum MAXMEM. [ENOMEM]I

The number of bytes in the new process’s argument list is greater
than the system-imposed limit of 5120 bytes. {E2BIG]

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

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

exit(2), fork(2), environ(5).
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NAME

EXIT (2)

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 initializa-
tion 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 plock(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 processes that has
a process group 1D equal to that of the calling process.

The C function exir may cause cleanup actions before the process exits.

The function _exit circumvents all cleanup.
SEE ALSO

signal(2), wait(2).
WARNING

See WARNING in signal(2).

ASSEMBLER
moveq #1,D0
movl status,A0
trap #0
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NAME
fentl — file control

SYNOPSIS
#include <fentl.h>

int fentl (fildes, cmd, arg)
int fildes, cmnd, arg;

DESCRIPTION
Fentl provides for control over open files. Fildes is an open file descriptor
obtained from a creat, open, dup, fentl, or pipe system call.

The cmds 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
Sentl (5).

Fentl will fail if one or more of the following are true:
Fildes is not a valid open file descriptor. [EBADF]
Cmd is F_DUPFD and 20 file descriptors are currently open. [EMFILE]
Cmd is F_DUPFD and arg is negative or greater than 20. [EINVAL]

RETURN VALUE

Upon successful completion, the value returned depends on cmd as follows:
F_DUPFD A new file descriptor.
F_GETFD Value of flag (only the low-order bit is defined).
F_SETFD  Value other than — 1.
F_GETFL  Value of file flags.
F_SETFL  Value other than -1.

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

SEE ALSO
close(2), exec(2), open(2), fentl(5).
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ASSEMBLER
moveq #62,D0
movl  fildes,A0
movl c¢md,D1
movl  arg,Al
trap #0

Carry bit set on failure and cleared on success.
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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 exir(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 wlimit(2))

The child process differs from the parent process in the following ways:
The child process has a unique process ID.

The child process has a different parent process ID (i.e., the process ID
of the parent process).

The child process has its own copy of the parent’s file 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)).

The child process's utime, stime, cutime, and cstime are set to 0 (see
times(2)).

Fork will fail and no child process will be created if one or more of the fol-
lowing are true:

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. [EAGAIN]

RETURN VALUE
Upon successful completion, fork returns a value of 0 to the child process
and returns the process 1D of the child process to the parent process. Oth-
erwise, a value of —1 is returned to the parent process, no child process is
created, and errno is set to indicate the error.
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SEE ALSO

exec(2), times(2), wait(2).
ASSEMBLER

moveq #2,D0

trap #0

New process return.
Old process return, new process ID in DO.
Carry bit cleared on success.

The return locations in the old and new process differ by one 16 bit word.
The C-bit is set in the old process if a new process could not be created.
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NAME
gethostname — get name of current host

SYNOPSIS
char hoestnamel(32];

gethostname (hostname, sizeof (hostname));

DESCRIPTION
Gethostname returns the standard host name for the current processor, as
set by sethostname(2) and defined in rhost(3). The name is null-
terminated.

SEE ALSO
sethostname(2), rhost(3).
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NAME
getpid, getpgrp, getppid — gel process, process group, and parent process
IDs

SYNOPSIS
int getpid ()

int getpgrp ()
int getppid ()

DESCRIPTION
Getpid returns the process 1D of the calling process.

Getpgrp returns the process group ID of the calling process.
Getppid returns the parent process ID of the calling process.
These system calls are useful for generating uniquely-named temporary

files.
SEE ALSO

exec(2), fork(2), intro(2), setpgrp(2), signal(2).
ASSEMBLER

moveq #20,D0 | getpid

trap #0

Process ID is returned in DO.

moveq #39,D0 | getpgrp
movl  #0,A0
trap #0

Process ID is returned in DO.

moveq #20,D0 | getppid
trap #0

Parent process ID is returned in D1.
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NAME

GETUID (2)

getuid, geteuid, getgid, getegid ~ get real user, effective user, real group,

and effective group IDs

SYNOPSIS
int getuid ()

int geteuid ()
int getgid ()
int 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 1D of the calling process.
Getegid returns the effective group ID of the calling process.

SEE ALSO
intro(2), setuid(2).

ASSEMBLER
moveq #24,D0 | sys getuid
trap #0
Real user ID returned in DO.
moveq #24,D0 | sys geteuid
trap #0
Effective user ID returned in D1.
moveq #47,D0 | sys getgid
trap #0
Real group ID returned in DO.
moveq #47,D0 | sys getegid
trap #0

Effective group ID returned in D1.
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NAME
ioctl — control device

SYNOPSIS
joctl (fildes, request, arg)

DESCRIPTION

loctl performs a variety of functions on character special files (devices).
The writeups of various devices in Section 7 discuss how ioct/ applies to

them.
loctl will fail if one or more of the following are true:
Fildes is not a valid open file descriptor. [EBADF]

Fildes is not associated with a character special device. [ENOTTY]

Request or arg is not valid. See Section 7. [EINVAL]
RETURN VALUE

If an error has occurred, a value of —1 is returned and errno is set to indi-

cate the error.

SEE ALSO

termio(7) in the UniPlust Administrator’s Manual.
ASSEMBLER

moveq #54,D0 | sys ioctl

movl fildes,A0
movl  request,D1
movl  #argp,Al
trap #0

Carry bit cleared on success.

moveq #31,D0 | sys stty
movl  fildes,A0

movl  #argp,DI1

trap #0

Carry bit cleared on success.

moveq #32,D0 | sys gtty
movl  fildes,A0

movl  request,D1

movl  arg,Al

trap #0

Carry bit set on failure and cleared on success.
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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 process or
group of processes to which the signal is to be sent is specified 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 0 (the null signal), error checking is per-
formed 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, or the process is sending to itself.

The processes with a process ID of 0 and a process 1D of 1 are special
processes (see intro(2)) and will be referred to below as procO and proc/
respectively.

If pid is greater than zero, sig will be sent to the process whose process ID
is equal to pid. Pid may equal 1.

If pid is 0, sig will be sent to all processes excluding proc0 and proc! whose
process group ID is equal to the process group ID of the sender.

If pid is —1 and the effective user ID of the sender is not super-user, Sig
will be sent to all processes excluding proc0 and procl whose real user ID is
equal to the effective user ID of the sender.

If pid is —1 and the effective user ID of the sender is super-user, sig will be
sent to all processes excluding proc0 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:

Sig is not a valid signal number. [EINVAL]

No process can be found corresponding to that specified by pid.
[ESRCH]

The sending process is not sending to itself, its effective user ID is not
super-user, and its real or effective user ID does not match the real or
effective user ID of the receiving process. [EPERM]

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

kill(1), getpid(2), setpgrp(2), signal(2).
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ASSEMBLER
moveq #37,D0
movl  pid,A0
movl  sig,D1
trap #0

Carry bit set on failure and cleared on success.

October 1983 -2-

KILL (2)

LINK (2)

NAME

LINK (2)

link — link to a file

SYNOPSIS

int link (pathl, path2)

char

spathl, spath2;

DESCRIPTION
Pathl 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
true:

will fail and no link will be created if one or more of the following are

A component of either path prefix is not a directory. (ENOTDIR]
A component of either path prefix does not exist. (ENOENT]

A component of either path prefix denies search permission.
[EACCES]

The file named by pathl does not exist. [ENOENT]
The link named by parth2 exists. [EEXIST]

The file named by pathl is a directory and the effective user ID is not
super-user. (EPERM]

The link named by path2 and the file named by path!l are on different
logical devices (file systems). [EXDEV]

Path?2 points to a null path name. [ENOENT]

The requested link requires writing in a directory with a mode that
denies write permission. [EACCES]

The requested link requires writing in a directory on a read-only file
system. [EROFS]

Path points outside the process’s allocated address space. [EFAULTI]

The requested link requires the file named by pathl to have more
than 1000 links. (EMLINK]

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

unlink(2).
ASSEMBLER

moveq #9,D0

movl  pathl,A0

movl  path2,D1

trap #0

Carry bit set on failure and cleared on success.
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NAME

lockf — provide exclusive file regions for reading or writing

SYNOPSIS

lockf(fildes, mode, size)
int fildes;

int mode;

int size;

DESCRIPTION

Lockf will allow a specified number of bytes to be accessed only by the
locking process. Other processes which attempt to lock, read, or write the
locked area will sleep until the area becomes unlocked.

Fildes is the word returned from a successful open, creat, dup, ot pipe sys-
tem call.

Mode is zero to unlock the area. Mode is one or two for making the area
locked. If the mode is one and the area has some other lock on it, then the
process will sleep until the entire area is available. If the mode is two and
the area is locked, an error will be returned.

Size is the number of contiguous bytes to be locked or unlocked. The area
to be locked starts at the current offset in the file. If size is zero, the area
to the end of file is locked.

The potential for a deadlock occurs when a process controlling a locked area
is put to sleep by accessing another process’s locked area. Thus calls to
lockf, read, or write scan for a deadlock prior to sleeping on a locked area.
An error return is made if sleeping on the locked area would cause a
deadlock. :

Lock requests may, in whole or part, contain or be contained by a previ-
ously locked area for the same process. When this or adjacent areas occur,
the areas are combined into a single area. If the request requires a new
lock element with the lock table full, an error is returned, and the area is
not locked.

Unlock requests may, in whole or part, release one or more locked regions
controlled by the process. When regions are not fully released, the remain-
ing areas are still locked by the process. Release of the center section of a
locked area requires an additional lock element to hold the cut off section.
If the lock table is full, an error is returned, and the requested area is not
released.

While locks may be applied to special files or pipes, read/write operations
will not be blocked. Locks may not be applied to a directory.

SEE ALSO

close(2), creat(2), dup(2), open(2), read(2), write(2).

DIAGNOSTICS

The value —1 is returned if the file does not exist, or if a deadlock using
file locks would occur. EACCES will be returned for lock requests in which
the area is already locked by another process. EDEADLOCK will be returned
by: read, write, or locking if a deadlock would occur. EDEADLOCK will also
be returned when the locktable overflows.
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ASSEMBLER
moveq #56,D0
movl fildes,A0
movl mode,D1
movl size,Al
trap #0

Carry bit cleared on success.

(UniSoft)

LOCKF (2) .SEEK (2) LSEEK (2)

{AME
Iseek — move read/write file pointer

'YNOPSIS
long Iseek (fildes, offset, whence)
int fildes;
long offset;
int whence;

JESCRIPTION
Fildes is a file descriptor returned from a creat, open, dup, or fcntl 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 offser.

Upon successful completion, the resulting pointer location as measured 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:

Fildes is not an open file descriptor. [EBADF]

Fildes is associated with a pipe or fifo. [ESPIPE}
Whence is not 0, 1 or 2. [EINVAL and SIGSYS signal]
The resulting file pointer would be negative. [EINVAL]

Some devices are incapable of seeking. The value of the file pointer associ-
ated 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.

\EE ALSO
creat(2), dup(2), fentl(2), open(2).

ASSEMBLER
moveq #19,D0
movl  fildes,A0
movl  offset,D1
movl  whence,Al
trap #0

Carry bit set on failure and cleared on success.
File offset returned in DO.

Oesnhor 10823 -1



MKNOD (2) MKNOD (2)

NAME
mknod — make a directory, or a special or ordinary file

SYNOPSIS
int mknod (path, mode, dev)
char spath;
int mode, dev;

DESCRIPTION
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 file’s owner ID is set to the process’s effective user ID. The file's
group ID is set to the process’s effective group ID.

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 1I/0
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:

The process’s effective user ID is not super-user. [EPERM]
A component of the path prefix is not a directory. [ENOTDIR]
A component of the path prefix does not exist. [ENOENT]

The directory in which the file is to be created is located on a read-
only file system. [EROFS]

The named file exists. [EEXIST]
Path points outside the process’s allocated address space. [EFAULTI

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

mkdir(1), chmod(2), exec(2), umask(2), fs(4).

ASSEMBLER
moveq #14,D0
movl  path,A0
movl mode,D1
movl dev,Al
trap #0

Carry bit set on failure and cleared on success.

MKNOD (2)
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NAME
mount — mount a file system
SYNOPSIS
int mount (spec, dir, rwflag)
char sspec, *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 permit-
ted according to individual file accessibility. Physically write-protected and
magnetic tape file systems must be mounted read-only or errors will occur
when access times are updated, whether or not any explicit write is
attempted.

Mount may be invoked only by the super-user.
Mount will fail if one or more of the following are true:
The effective user ID is not super-user. [EPERM]
Any of the named files does not exist. [ENOENT]
A component of a path prefix is not a directory. [ENOTDIR]
Spec is not a block special device. [ENOTBLKI
The device associated with spec does not exist. [ENXIO]
Dir is not a directory. [ENOTDIR]

Spec or dir points outside the process's allocated address space.
[EFAULTI

Dir is currently mounted on, is someone’s current working directory
or is otherwise busy. [EBUSY]

The device associated with spec is currently mounted. [EBUSY]

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(2).
ASSEMBLER
moveq #21,D0 | sys mount
movl  spec,A0
movl  dir,D1
movl  rwflag,Al
trap #0

Carry bit set on failure and cleared on success.
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NAME

MSGCTL (2)

msgctl — message control operations

SYNOPSIS

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>

int msget! (msqid, cmd, buf)
int msqid, cmd;
struct msqid_ds *buf;

DESCRIPTION

Msgctl provides a variety of message control operations as specified by cmd.
The following cmds are available:

IPC_STAT

IPC_SET

IPC_RMID

Place the current value of each member of the data structure
associated with msqid 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 msgqid to the corresponding value found in the
structure pointed to by buf

msg_perm.uid

msg_perm.gid

msg_perm.mode  /+* only low 9 bits */
msg_qbytes

This c¢md 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. Only super user can raise the value of msg_gbytes.

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 1D equal to either that of super user
or to the value of msg_perm.uid in the data structure associ-
ated with msgqid.

Msgctl will fail if one or more of the following are true:
Msqid is not a valid message queue identifier. [EINVAL]
Cmd is not a valid command. [EINVALI

Cmd is equal to IPC_STAT and (READ] operation permission is denied
to the calling process (see intro(2)). [EACCES]

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 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_qgbytes, and the effective user 1D of the calling process is
not equal to that of super user. [EPERM]

Buf'points to an illegal address. [EFAULT]
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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
msgget(2), msgop(2).
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MSGGET(2)

NAME

MSGGET (2)

msgget — get message queue

SYNOPSIS

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>

int msgget (key, msgflg)
key_t key;
int msgflg;
DESCRIPTION
Msgget returns the message queue identifier associated with key.

A message queue identifier and associated message queue and data struc-
ture (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 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, respec-
tively, of the calling process.

The low-order 9 bits of msg_perm.mode are set equal to the low-order
9 bits of msgflg.

Msg_gnum, msg_lspid, msg_lrpid, msg_stime, and msg_rtime are
set equal to 0.

Msg_ctime is set equal to the current time.
Msg_gbytes is set equal to the system limit.

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

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. [EACCES]

A message queue identifier does not exist for key and (msgfle &
IPC_CREAT) is “‘false’’. [ENOENT]

A message queue identifier is to be created but the system imposed
limit on the maximum number of allowed message queue identifiers
system wide would be exceeded. [ENOSPC]

A message queue identifier exists for key but ( (msgflg & IPC_CREAT)
& ( msgflg & 1IPC_EXCL) ) is *‘true”. [EEXISTI

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

SEE ALSO

msgcti(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 msgrev (msqid, msgp, msgsz, msgtyp, msgfig)
int msqid;

struct msgbuf smsgp;

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 msqid. (WRITE} Msgp points to a structure
containing the message. This structure is composed of the following
members:

long mtype;, /* message type */
char mtext{]; /» message text »/
Muype is a positive integer that can be used by the receiving process for

message selection (see msgrev 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 following are
true:

The number of bytes already on the queue is equal to msg_gbytes
(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.

Msqid is removed from the system (see msgct/(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 exe-
cution 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:
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Msqid is not a valid message queue identifier. [EINVAL]

Operation permission is denied to the calling process (see intro(2)).
[EACCES]

Miype is less than 1. {EINVAL]

The message cannot be sent for one of the reasons cited above and
(msgfig & 1IPC_NOWAIT) is “‘true”’. [EAGAIN]

Msgsz is less than zero or greater than the system imposed limit.
[EINVAL)

Msgp points to an illegal address. [EFAULT]

Upon successful completion, the following actions are taken with respect to
the data structure associated with msqid (see intro(2)).

Msg_qnum is incremented by 1.
Msg_lspid is set equal to the process ID of the calling process.
Msg_stime is set equal to the current time.

Msgrev reads a message from the queue associated with the message queue
identifier specified by msqid and places it in the structure pointed to by
msgp. {READ) This structure is composed of the following members:

long mtype;, /» message type */

char mtext{]; /+ message text */
Miype is the received message’s type as specified by the sending process.
Miext 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 (msgfig & MSG_NOERROR) is “‘true””. The truncated part of the mes-
sage is lost and no indication of the truncation is given to the calling pro-
cess.

Msgtyp specifies the type of message requested as follows:
If msgtyp is equal to 0, the first message on the queue is received.
If msgryp is greater than 0, the first message of type msgyp is received.

If msgtyp is less than 0, 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 & 1IPC_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)).

Msgrev will fail and no message will be received if one or more of the fol-
lowing are true:

Nrvnbias 1082 -2-

MSGOP(2) MSGOP (2)

Msgqid is not a valid message queue identifier. [EINVAL]
Operation permission is denied to the calling process. [EACCES]
Msgsz is less than 0. [EINVAL]

Mtext is greater than msgsz and (msgflg & MSG_NOERROR) is
“false”’. [E2BIG]

The queue does not contain a message of the desired type and (msgtyp
& IPC_NOWAIT) is “‘true”. [ENOMSG]

Msgp points to an illegal address. [EFAULTI

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_lrpid is set equal to the process ID of the calling process.
Msg_rtime is set equal to the current time.

RETURN VALUES

If msgsnd or msgrev return due to the receipt of a signal, a value of —1is
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.

Msgrev returns a value equal to the number of bytes actually placed
into mtext.

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

SEE ALSO

msgct!(2), msgget(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 positive 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.
Nice will fail and not change the nice value if incr is negative and the
effective user ID of the calling process is not super-user. [EPERMI

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
nice(1), exec(2).

ASSEMBLER
moveq #34,D0
movl  incr,A0
trap #0
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NAME

OPEN(2)

open — open for reading or writing

SYNOPSIS

#tinclude <fentl.h>
int open (path, oflag [ , mode ] )

char epath;

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 Open for reading only.
O_WRONLY Open for writing only.

O_RDWR
O_NDELAY

O_APPEND

O_CREAT

O_TRUNC

October 1983

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 process
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 carrier.
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.

If the file exists, this flag has no effect. Otherwise, the file’s
owner ID is set to the process's effective user ID, the file’s
group ID is set to the process’s effective group ID, and the
low-order 12 bits of the file mode are set to the value of
mode modified as follows (see creat(2)):

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).

If the file exists, its length is truncated to 0 and the mode
and owner are unchanged.
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O_EXCL If O EXCL and O_CREAT are set, open will fail if the file
exists.

Upon successful completion a non-negative integer, the file descriptor, is
returned.

The file pointer used to mark the current position within the file is set to
the beginning of the file.

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

No process may have more than 20 file descriptors open simultaneously.
The named file is opened unless one or more of the following are true:
A component of the path prefix is not a directory. [ENOTDIR]

PAUSE(2) PAUSE(2)

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 calling 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 process resumes
execution from the point of suspension; with a return value of —1 from
pause and errno set to EINTR.

O_CREAT is not set and the named file does not exist. [ENOENTI SEE ALSO

A component of the path prefix denies search permission. [EACCES] alarm(2), kill(2), signal(2), wait(2).
Oflag permission is denied for the named file. [EACCES] ASSEMBLER

The named file is a directory and offag is write or read/write. [EISDIR] ?::;eq 2(2)9,1)0

The named file resides on a read-only file system and oflag is write or
read/write. [EROFS]

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

The named file is a character special or block special file, and the dev-
ice associated with this special file does not exist. [ENXIO]

The file is 4 pure procedure (shared text) file that is being executed
and offag is write or read/write. [ETXTBSY]

Path points outside the process’s allocated address space. [EFAULTI
O_CREAT and O_EXCL are set, and the named file exists. [EEXIST]

O_NDELAY is set, the named file is a FIFO, O_WRONLY is set, and no
process has the file open for reading. {ENXIO]

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

SEE ALSO
close(2), creat(2), dup(2), fentl(2), Iseek(2), read(2), write(2).

ASSEMBLER
moveq #5,D0
movl  path,A0
movl  oflag,D1
movl mode,Al
trap #0
Carry bit set on failure and cleared on success.

File descriptor is returned in D0.
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NAME
phys — allow a process to access physical addresses

SYNOPSIS
phys(physnum, virtaddr, size, physaddr)
int physnum
char *virtaddr;
long size;
char *physaddr;

DESCRIPTION
The phys(2) call maps arbitrary physical memory into a process’s virtual
address space. Physnum is a number (0-3) that specifies which of 4 physical
spaces to set up. Up to 4 phys(2) calls can be active at any one time. Vir-
taddr is the process’s virtual address. Size is the number of bytes to map
in. Physaddr is the physical address to map in.

Valid virtaddr and physaddr values are constrained by hardware and must be
at an address multiple of the resolution of the CPU’s memory management
scheme. If size is non zero, size is rounded up to the next MMU resolution
boundary. If size is zero, any previous phys(2) mapping for that physnum
segment is nullified.

For example, the call:
phys(2, 0x100000, 32768, 0)

will allow a process to access physical locations 0 through 32767 by
referencing virtual address 0x100000 through 0x100000+32767.

In actuality, the CPU MMU register is loaded with physaddr shifted to
account for page resolution.

Phys(2) may only be executed by the super-user.

DIAGNOSTICS
The value zero is returned if the phys call was successful. The value —1 is
returned if not super-user, if virtaddr or physaddr is not in the proper range,
or if the specified virtaddr segment register is already in use.

BUGS
This system call is very machine dependent.

ASSEMBLER
moveq #55,D0
movl  physnum,A0
movl  virtaddr,D1
movl  size,Al
movl D2,save
movl  physaddr,D2
trap #0
movl  save,D2

Carry bit cleared on success.
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NAME
pipe — create an interprocess channel

SYNOPSIS
int pipe (fildes)
int fildesi2l;

DESCRIPTION
Pipe creates an 1/0 mechanism called a pipe and returns two file descrip-
tors, fildes[0] and fildes[1]. Fildes[0] is opened for reading and fildes(1] is
opened for writing.

Writes up to 5120 bytes of data are buffered by the pipe before the writing

process is blocked. A read on file descriptor fildes [0} accesses the data writ-

ten to fildes[1] on a first-in-first-out basis.

No process may have more than 20 file descriptors open simultaneously.

Pipe will fail if 19 or more file descriptors are currently open. [EMFILE]
RETURN VALUE

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

SEE ALSO
sh(1), read(2), write(2).

ASSEMBLER
moveq #42,D0
movl fildes,A0
trap #0

Carry bit set on failure and cleared on’success.
Read file descriptor in D0. Write file descriptor in D1.
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NAME
plock

SYNOPSIS

PLOCK (2)

— lock process, text, or data in memory

#include <sys/lock.h>

int p
int o
DESCRIPTIO

lock (op)
p;
N

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

allow

s 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 & 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:

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

Op is equal to PROCLOCK and a process lock, a text lock, or a data
lock already exists on the calling process. [EINVAL]

Op is equal to TXTLOCK and a text lock, or a process lock already
exists on the calling process. [EINVAL]}

Op is equal to DATLOCK and a data lock, or a process lock already
exists on the calling process. [EINVAL]

Op is equal to UNLOCK and no type of lock exists on the calling pro-
cess. [EINVAL]

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).

ASSEMBLER
move
movl
trap
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profil — execution time profile

SYNOPSIS

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;
offet is subtracted from it, and the result multiplied by scale. If the result-
ing number corresponds to a word inside buff, that word is incremented.

The scale is interpreted as an unsigned (16 bit), fixed-point fraction with
binary point at the left: FFFF (hex) gives a 1-1 mapping of pc’s to words in
buff; FFFF (hex) maps each pair of instruction words together. 2(hex)
maps all instructions onto the beginning of buf (producing a non-
interrupting core clock).

Profiling is turned off by giving a scale of 0 or 1. It is rendered ineffective
by giving a 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

prof(1), monitor(3C).

ASSEMBLER

moveq #44,D0
movl  buff,A0
movl  bufsiz,D1
movl  offset,Al
movl  D2,save
movl  scale,D2
trap #0

movl save,D2

The D2 register must be saved when calling profil(2) since that register
might be in use by the "C" program that calls this routine.
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NAME

ptrace — process trace

SYNOPSIS

int ptrace (request, pid, addr, data);
int request, pid, addr, data;

DESCRIPTION

Ptrace provides a means by which a parent process may control the execu-
tion of a child process. Its primary use is for the implementation of break-
point 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 wair(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 stipu-
lates 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 process. 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 word at location addr in the address
space of the child is returned to the parent process. 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 word, in which case a value of —1 is
returned to the parent process and the parent’s errno is set to -
EIO.

3 With this request, the word at location addr in the child’s USER
area in the system’s address space (see <sys/user.h>) is
returned to the parent process. Addresses are system dependent.
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 to the parent process and
the parent’s errno is set to EIO.

4,5 With these requests, the 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 resuits.
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 addr is not the start
address of a word. Upon failure a value of —1 is returned to the
parent process and the parent’s errno is set to EIO.
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6 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

the condition codes

the floating point status register and floating point registers
certain bits of the Processor Status Word

7 This request causes the child to resume execution. If the data
argument is 0, all pending signals including the one that caused
the child to stop are canceled before it resumes execution. If the
data argument is a valid signal number, the child resumes execu-
tion 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 process and the parent’s errno is set to EIO.

8 This request causes the child to terminate with the same conse-
quences as exit(2).

9 This request sets the trace bit in the Processor Status Word of
the child 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.

Note: the trace bit remains set after an interrupt.

To forestall possible fraud, ptrace inhibits the set-user-id facility on subse-
quent exec(2) calls. If a traced process calls exec, it will stop before execut-
ing the first instruction of the new image showing signal SIGTRAP.

GENERAL ERRORS

Prrace will in general fail if one or more of the following are true:
Request is an illegal number. [EIO]

Pid identifies a child that does not exist or has not executed a ptrace
with request 0. [ESRCH]

SEE ALSO

exec(2), signal(2), wait(2).

ASSEMBLER

moveq #26,D0

movl D2 save lsave D2 register
clrl _errno

movl  request,A0

movl  pid,D1

movl  addr,Al

movl  data,D2

trap #0

movl  save,D2 | restore D2 register

Carry bit set on failure and cleared on success.
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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, open, dup, fcnil, or pipe sys-
tem 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 actually read
and placed in the buffer; this number may be less than nbyte if the file is
associated with a communication line (see ioct/(2) and termio (7)), or if the
number of bytes left in the file is less than nbyte bytes. A value of 0is
returned when an end-of-file has been reached.
When attempting to read from an empty pipe (or FIFO):

If O_NDELAY is set, the read will return a 0.

If 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:

Fildes is not a valid file descriptor open for reading. [EBADF]

Buf points outside the allocated address space. [EFAULTI

RETURN VALUE
Upon successful completion a non-negative integer is returned indicating
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), fentl(2), joctl(2), open(2), pipe(2), termio(7).

ASSEMBLER
moveq #3,D0
movl fildes, A0
movl  buf,D1
movl  nbytes,Al
trap #0
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NAME
reboot — reboot the system

SYNOPSIS
reboot ()

DESCRIPTION
Reboot causes the kernel to execute the initial bootstrap code that was used
to boot the operating system.

On most CPUs the reboot(2) command will take the place of a manual res-

tart.
ASSEMBLER

moveq 64,D0

trap  #0
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NAME
receive — receive message from a socket

SYNOPSIS
#include <net/socket.h>

cc = receive(s, from, buf, len);
int cc, s;

struct sockaddr *from;

char *buf;

int len;

DESCRIPTION
Receive is used to receive a message from a SOCK_DGRAM or SOCK_RAW
socket. The source address of the message is placed in from, The length of
the message is returned in cc. If the message is too long to fit in the sup-
plied buffer, then excess characters are discarded.

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

The select(2) call may be used to determine when more data arrives.

SEE ALSO
send(2), socket(2).

BUGS
This call is provisional and will exist in a slightly different form in future
releases.
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NAME

select — synchronous i/o multiplexing

SYNOPSIS

nfd = select(nfds, readfds, writefds, milli);
int nfds;

int *readfds, *writefds;

int milli;

DESCRIPTION

Select examines the i/o descriptors specified by the bit masks readfds and
writefds to see if they are ready for reading and/or writing respectively and
returns, in place, a mask of those descriptors which are ready. The total
number of ready descriptors is returned in nfd.

Milli is the maximum number of milliseconds to wait before giving up if no
descriptors come active. If no maximum wait is desired a very large integer
can be given.

A milli of O specifies a poll; the select returns whatever information is avail-
able without blocking. Either readfds or writefds may be given as 0 if no
descriptors are interesting.

For the present, since UNIX allows only 20 file descriptors it suffices for nfd
to be 20, and for readfds and writefds to be pointers to integer variables.
File descriptor fis represented by the bit "1 < <f" in the mask.

SEE ALSO

BUGS

accept(2), connect(2), ioctl(2), read(2), receive(2), send(2), write(2).

The system currently rounds milli to integral seconds, with a resolution of
+/-— 1 second.

Currently select only works correctly on sockets and psuedo-teletypes.
Other file-descriptors always select as ready.

This call is provisional and will exist in a slightly different form in future
releases.
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NAME
semctl — semaphore control operations

SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem.h>

int semctl (semid, semnum, cmd, arg)
int semid, cmd;
int semnum;
union semun {
int val;
struct semid_ds +buf;
ushort arrayl 1;
} arg;

DESCRIPTION
Semctl provides a variety of semaphore control operations as specified by
cmd.

The following cmds are executed with respect to the semaphore specified by
semid and semnum:

GETVAL Return the value of semval (see intro(2)). {READ]

SETVAL Set the value of semval to arg.val. (ALTER} When this
emd is  successfully executed the semadj value
corresponding to the specified semaphore in all processes
is cleared.

GETPID Return the value of sempid. {(READ}
GETNCNT  Return the value of semncnt. (READ)
GETZCNT  Return the value of semzent. ([READ)

The following ¢mds return and set, respectively, every semval in the set of
semaphores.

GETALL Place semvals into array pointed to by arg.array. {READ]

SETALL Set semvals according to the array pointed to by
arg.array. (ALTER} When this cmd is successfully exe-
cuted the semadj values corresponding to each specified
semaphore in all processes are cleared.

The following cmds are also available:

IPC_STAT  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])

IPC_SET 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 +/
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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 associ-
ated with semid.

IPC_RMID 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 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.

Semctl will fail if one or more of the following are true:
Semid is not a valid semaphore identifier. [EINVAL]
Semnum is less than zero or greater than sem_nsems. [EINVAL]
Cmd is not a valid command. [EINVAL]

Operation permission is denied to the calling process (see intro(2)).
[EACCES] .

Cmd is SETVAL or SETALL and the value to which semval is to be set
is greater than the system imposed maximum. [ERANGE]

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. [EPERM]

Arg.buf points to an illegal address. {[EFAULT]

RETURN VALUE

Upon successful completion, the value returned depends on cmd as follows:
GETVAL The value of semval.
GETPID The value of sempid.
GETNCNT The value of semncnt.
GETZCNT The value of semzcnt.
All others A value of 0.

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

SEE ALSO

semget(2), semop(2).
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NAME
semget — get set of semaphores

SYNOPSIS
#include <sys/types.h>
#tinclude <sys/ipe.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 containing
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 associated with it,
and (semflg & IPC_CREAT) is ‘“‘true”.

Upon creation, the data structure associated with the new semaphore
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, respec-
tively, of the calling process.

The low-order 9 bits of sem_perm.mode are set equal to the low-order
9 bits of sem/fig.

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:

Nsems is either less than or equal to zero or greater than the system
imposed limit. [EINVAL]

A semaphore identifier exists for key but operation permission (see
intro(2)) as specified by the low-order 9 bits of semflg would not be
granted. [EACCES]

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. [EINVAL]

A semaphore identifier does not exist for key and (semfls &
lPC_CREAT) is ““false’’. [ENOENT]

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. {ENOSPC]

A semaphore identifier exists for key but ( (semflg & IPC_CREAT) & (
semflg & IPC_EXCL) ) is “‘true””. [EEXIST]
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RETURN VALUE NAME
Upon successful completion, a non-negative integer, namely a semaphore ' semop — semaphore operations
identifier is returned. Otherwise, a value of —1 is returned and errno is set SYNOPSIS
to indicate the error. #include <sys/types.h>

SEE ALSO #include <sys/ipc.h>
semctl(2), semop(2). #include <sys/sem.h>

int semop (semid, sops, nsops)
int semid;

struct sembuf (ssops)il;

int nsops;

DESCRIPTION
Semop is used to atomically perform an array of semaphore operations on
the set of semaphores associated with the semaphore identifier specified by
semid. Sops is a pointer to the array of semaphore-operation structures.
Nsops is the number of such structures in the array. The contents of each
structure includes the following members:

short sem_num; /+ semaphore number */
short sem_op; /* semaphore operation */
short sem_flg; /= operation flags */

Each semaphore operation specified by sem_op is performed on the
corresponding semaphore specified by 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 absolute
value of sem_op, the absolute value of sem_op is subtracted from
semval. Also, if (sem_flg & SEM_UNDO) is “‘true”, the absolute
value of sem_op is added to the calling process’s semadj value
(see exit(2)) for the specified semaphore.

If semval is less than the absolute value of sem_op and (sem_fig
& IPC_NOWAIT) is ‘“‘true”, semop will return immediately.

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 following occurs:

Semval becomes greater than or equal to the absolute value
of sem_op. When this occurs, the value of semncnt associ-
ated with the specified semaphore is decremented, the abso-
lute value of sem_op is subtracted from semval and, if
(sem_flg & SEM_UNDO) is *‘true’’, the absolute value of
sem_op is added to the calling process’s semadj value for
the specified semaphore.

The semid for which the calling process is awaiting action is
removed from the system (see semct/(2)). When this
occurs, errno is set equal to EIDRM, and a value of —1 is
returned.

L]
The calling process receives a signal that is to be caught.
When this occurs, the value of semncnt associated with the
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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 sub-
tracted from the calling process’s semadj value for the specified sema-
phore. {ALTER]}

If sem_op is zero, one of the following will occur: {READ)
If semval is zero, semop will return immediately.

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:

Semval becomes zero, at which time the value of semzcnt
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 associated with the
specified semaphore is decremented, and the calling process
resumes execution in the manner prescribed in signal (2).

Semop will fail if one or more of the following are true for any of the sema-
phore operations specified by sops:

Semid is not a valid semaphore identifier. [EINVALI]

Sem_num is less than zero or greater than or equal to the number of
semaphores in the set associated with semid. [EFBIG]

Nsops is greater than the system imposed maximum. [E2BIG]

Operation permission is denied to the calling process (see intro(2)).
[EACCES]

The operation would result in suspension of the calling process but
(sem_flg & IPC_NOWAIT) is ‘‘true”’. [EAGAIN]

The limit on the number of individual processes requesting an
SEM_UNDO would be exceeded. [ENOSPC]

The number of individual semaphores for which the calling process
requests a SEM_UNDO would exceed the limit. [EINVAL]

An operation would cause a semval to overflow the system imposed
limit. [ERANGE]

An operation would cause a semadj value to overflow the system
imposed limit. [ERANGE]

Sops points to an illegal address. [EFAULTI

Upon successful completion, the value of sempid for each semaphore
specified in the array pointed to by sops is set equal to the process ID of the
calling process.

SEMOP (2) SEMOP (2)

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 remo-
val 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), semctl(2), semget(2).
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NAME

send — send message from a socket

SYNOPSIS

#tinclude <net/socket.h>

send(s, to, msg, len)
int cc, s;

struct sockaddr *to;
char *msg;

int len;

DESCRIPTION

Send is used to transmit a message to another socket from a SOCK_DGRAM
or SOCK_RAW socket. The address of the target is given by t0. The length
of the message is given by len. If the message is too long to pass atomi-
cally through the underlying protocol, then the error EMSGSIZE is returned,
and the message is not transmitted.

No indication of failure to deliver is implicit in send. Some locally detected
errors may be reported to the user through the return value from send
being — 1 with the errors being stored in the external variable errno.

If no messages space is available at the socket to hold the message to be
transmitted, then send normally blocks, unless the socket s
SO_NONBLOCKING in which case a cc of —1 is returned with the external
variable errno set to EWOULDBLOCK. The select(2) call may be used to
determine when it is possible to send more data.

SEE ALSO

BUGS

Noeahoe

send(2), socket(2).

This call is provisional and will exist in a slightly different form in future
releases.
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NAME
sethostname — set name of host cpu

SYNOPSIS
sethostname (name, namelen)
char *name;
int namelen;

DESCRIPTION
This call sets the name of the host processor to be name, which has length
namelen characters. This is normally executed when the system is
bootstrapped, executed out of the file /ete/rc. The name set should not be
a nickname for the machine, but the full name of the machine, i.e.,
"unisoft”.

SEE ALSO
gethostname(2).
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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 process 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).
ASSEMBLER

moveq #39,D0

movw #1,A0

trap #0

Carry bit set on failure and cleared on success.
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NAME
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 effective user
(group) ID of the calling process.

If the effective user ID of the calling process is super-user, the real user
(group) ID and effective user (group) ID are set to uid (gid).

If the effective user ID of the calling process is not super-user, but its real
user (group) ID is equal to wid (gid), the effective user (group) ID is set to
uid (gid).

Setuid (setgid) will fail if the real user (group) ID of the calling process is
not equal to wid (gid) and its effective user ID is not super-user. [EPERM]

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).
ASSEMBLER
moveq #23,D0 | sys setuid
movl  uid,A0
trap #0
Carry bit cleared on success.
moveq #46,D0 | sys setgid
movl  gid,A0
trap #0

Carry bit set on failure and cleared on success.
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NAME

SHMCTL (2)

shmctl — shared memory control operations

SYNOPSIS

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>

int shmetl (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 cmds 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 c¢md 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 c¢md 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 struc-
ture associated with shmid.

Shmctl will fail if one or more of the following are true:
Shmid is not a valid shared memory identifier. [EINVAL]
Cmd is not a valid command. [EINVAL]

Cmd is equal to IPC_STAT and (READ} operation permission is denied
to the calling process (see intro(2)). [EACCES]

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. [EPERM]

Buf points to an illegal address. [EFAULT]

RETURN VALUE

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

SEE ALSO

shmget(2), shmop(2).
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NAME

SHMGET (2)

shmget — get shared memory segment

SYNOPSIS

##include <sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>

int shmget (key, size, shmflg)
key_t key;
int size, shmflg;

DESCRIPTION
Shmget returns the shared memory identifier associated with key.

A shared memory identifier and 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, respec-
tively, 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:
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Size is less than the system-imposed minimum or greater than the sys-
tem-imposed maximum. [EINVAL]

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. [EACCES]

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.
[EINVAL]

A shared memory identifier does not exist for key and (shmflg &
IPC_CREAT) is ‘‘false’’. (ENOENT]

A shared memory identifier is to be created but the system-imposed
limit on the maximum number of allowed shared memory identifiers
system wide would be exceeded. [ENOSPC]

A shared memory identifier and associated shared memory segment
are to be created but the amount of available physical memory is not
sufficient to fill the request. [ENOMEM]

A shared memory identifier exists for key but ( (shmflg &
lPC_CREAT) & ( shmfig & lPC_EXCL) ) is “true”. [EEXISTI
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RETURN VALUE NAME
Upon successful completion, a non-negative integer, namely a shared shmop — shared memory operations
memory ident!ﬁer is returned. Otherwise, a value of —1 is returned and SYNOPSIS
errno is set to indicate the error. #include <sys/types.h>
SEE ALSO #include <sys/ipc.h>
shmctl(2), shmop(2). #include <sys/shm.h>

char sshmat (shmid, shmaddr, shmflg)

int shmid;

char sshmaddr

int shmflg;

int shmdt (shmaddr)

char sshmaddr

DESCRIPTION

Shmat attaches the shared memory segment associated with the shared

memory identifier specified by shmid to the data segment of the calling pro-

cess. The segment is attached at the address specified by one of the follow-

ing criteria: i
If shmaddr is equal to zero, the segment is attached at the first avail-
able 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 shmaddr.

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:

Shmid is not a valid shared memory identifier. [EINVAL]

Operation permission is denied to the calling process (see intro(2)).
[EACCES]

The available data space is not large enough to accommodate the
shared memory segment. [ENOMEM]

Shmaddr is not equal to zero, and the value of (shmaddr - (shmaddr
modulus SHMLBA)) is an illegal address. [EINVAL]

Shmaddr is not equal to zero, (shmflg & SHM_RND) is ‘‘false’’, and
the value of shmaddr is an illegal address. [EINVAL]

The number of shared memory segments attached to the calling pro-
cess would exceed the system-imposed limit. [EMFILE]

Shmdt detaches from the calling process’s data segment the shared memory
segment located at the address specified 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. [EINVAL]

RETURN VALUES
Upon successful completion, the return value is as follows:
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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), shmctl(2), shmget(2).
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NAME
signal — specify what to do upon receipt of a signal

SYNOPSIS
#include <sys/signal.h>

int (*signal (sig, func)) ()
int sig;
int (+func)();

DESCRIPTION
Signal allows the calling process to choose one of three ways in which it is
possible to handle the receipt of a specific signal. Sig specifies the signal
and func specifies the choice.

Sig can be assigned any one of the following except SIGKILL:

SIGHUP 01 hangup

SIGINT 02 interrupt

SIGQUIT 03* quit

SIGILL 04* illegal instruction (not reset when caught)
SIGTRAP  05* trace trap (not reset when caught)
SIGIOT 06* 10T instruction

SIGEMT 07* EMT instruction

SIGFPE 08* floating point exception

SIGKILL 09 kill (cannot be caught or ignored)
SIGBUS 10* bus error

SIGSEGYV 11* segmentation violation

SIGSYS 12* bad argument to system call

SIGPIPE 13 write on a pipe with no one to read it
SIGALRM 14 alarm clock

SIGTERM 15 software termination signal

SIGUSR1 16 user defined signal 1

SIGUSR2 17 user defined signal 2

SIGCLD 18 death of a child (see WARNING below)
SIGPWR 19 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. The actions prescribed by these values of are as follows:

SIG_DFL — terminate process upon receipt of a signal
Upon receipt of the signal sig, the receiving process is to be ter-
minated with the following consequences:

All of the receiving process’s open file descriptors will be closed.

If the parent process of the receiving process is executing a wait,
it will be notified of the termination of the receiving process and
the terminating signal’s number will be made available to the
parent process; see wair(2).

If the parent process of the receiving process is not executing a
wait, the receiving process will be transformed into a zombie
process (see exit(2) for definition of zombie process).

The parent process ID of each of the receiving process’s existing
child processes and zombie processes will be set to 1. This
means the initialization process (see intro(2)) inherits each of
these processes.
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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 receiving 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 wnlock is per-
formed (see plock(2)).

An accounting record will be written on the accounting file if the
system’s accounting routine is enabled; see acct(2).

If the receiving process’s process ID, tty group ID, and process
group ID are equal, the signal SIGHUP will be sent to all of the
processes that have a process group ID equal to the process
group ID of the receiving process.

A ‘core image’ will be made in the current working directory of
the receiving process if sig is one for which an asterisk appears in
the above list and the following conditions are met:

The effective user ID and the real user ID of the receiving
process are equal.

An ordinary file named core exists and is writable or can be
created. If the file must be created, it will have the follow-
ing 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.

Sunction address — catch signal
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.
Before entering the signal-catching function, the value of finc for the
caught signal will be set to SIG_DFL unless the signal is SIGILL,
SIGTRAP, or SIGPWR.

Upon return from the signal-catching function, the receiving process
will resume execution at the point it was interrupted.

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 immediately due to the existence of a previously
stopped or zombie process, the signal-catching function will be exe-
cuted and then the interrupted system call will return a —1 to the cal-
ling process with errno set to EINTR.
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Note: the signal SIGKILL cannot be caught.

A call to signal cancels a pending signal sig except for a pending SIGKILL
signal,

Signal will fail if one or more of the following are true:
Sig is an illegal signal number, including SIGKILL. [EINVAL]
Func points to an illegal address. [EFAULT]

RETURN VALUE
Upon successful completion, signal returns the previous value of func for
the specified signal sig. Otherwise, a value of —1 is returned and errno is
set to indicate the error.

SEE ALSO
kill(1), kill(2), pause(2), ptrace(2), wait(2), setjmp(3C).

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 System. 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 fol-
lows:

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).

Jfunction 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 continually reentered until the
queue is empty.

The SIGCLD affects two other system calls (wait(2), and exit(2)) in the fol-

lowing ways:

wait  If the func value of SIGCLD is set to SIG_IGN and a wait is exe-
cuted, the wair 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 pro-
cess.
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BUGS

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 o(her processes) should take
care not to set SIGCLD to be caught.

If a repeated signal arrives before the last one can be reset, there is no
chance to catch it.

The type specification of the routine and its finc argument are problemati-
cal.

The symbols sighnd and sigtrap are globally defined symbols used by sig-
nal(2) and are reserved words.
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NAME
socket — create an endpoint for communication -

SYNOPSIS
#include <net/socket.h>

s = socket(type, pf, addr, options);
int type;

struct sockproto *pf;

struct sockaddr *addr;

int options;

DESCRIPTION

Socket creates a communication endpoint and returns a descriptor, much
like a file descriptor. The socket has the specified zype which defines the
semantics of communication. Currently defined types are SOCK_STREAM,
for sequenced, reliable, two-way connection based streams with an out-of-
band mechanism; SOCK_DGRAM for datagrams, connectionless, unreliable
messages of a fixed (typically small) maximum length, SOCK_RAW provid-
ing access to internal network interfaces. The type SOCK_RAW, which is
available only to the super-user, is not described here.

The pf supplied causes a specific protocol to be used with the socket; since
there is currently only one protocol supporting each socket type we will not
discuss this further.

The addr parameter specifies the address for the socket. A socket address
is a discriminated union with a fixed length of 16 bytes. The first two bytes
indicates the format of the remaining bytes. The only currently relevant
variant is a sockaddr_in, an internet address. The first three fields of a
variable of this type are AF_INET (indicating that the address is of the
Address Family Internet, this is defined in < net/socket.h>), a 16 bit
socket number to be used (see < nmet/in.h > for lists of well-known sock-
ets), and a 32 bit host address. The socket number and host address are in
network byte order.

If no address is specified, then the system will assign one at its conveni-
ence; currently it does this at connection time to simplify the routing deci-
sions required of the connected socket. If the socket number is omitted, a
unique socket number will be supplied. The socket numbers in the range 0
to IPPORT_RESERVED-1 are reserved for the super-user.

The procedure rhost(3) may be used to determine Internet host numbers,
while raddr(3) converts addresses to standard host names.

Sockets of type SOCK_STREAM are full-duplex byte streams, similar to
two-way pipes. A typncal use of such a stream involves creation with socker
and connection to another socket with a connect(2) call, followed by a
sequence of read and write calls to exchange data, followed finally by a
close (2). Out-of-band data may also be transmitted as described below.

The protocol used to implement a SOCK_STREAM insures that data is not
lost or duplicated. If a piece of data for which the peer protocol has buffer
space cannot be successfully transmitted within a reasonable length of time
(typically about 1 minute), then the connection is considered broken and
calls will indicate error with —1 returns with ETIMEDOUT as the specific
code in the global variable errno. The protocols optionally keep sockets
"warm" by forcing transmissions roughly every minute in the absence of
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other activity. An error is then indicated if no response can be elicited on
an otherwise idle connection for a extended period (e.g., 5 minutes). A
SIGPIPE signal is raised if a process writes on a broken stream; this causes
naive processes, which do not handle the signal, to exit.

SOCK_DGRAM sockets allow sending of datagrams to correspondents
named in send(2) calls. It is also possible to receive datagrams at such a
socket with receive (2)

The primitive socketaddr(2) can be used to determine the address of a
socket.

The options available on sockets are ored together in options, and are:

SO_DEBUG
Enable protocol tracing for this socket, to be used in protocol debug-
ging.

SO_ACCEPTCONN
which must be used with SOCK_STREAM sockets which are to accept
connections. Only sockets which indicate SO_ACCEPTCONN as a crea-

tion (pa)lrameler may do accept(2), and such sockets may not do con-
nect(2).

SO_DONTLINGER
which allows close(2) operations on a socket to complete immediately.
Otherwise the system will block a process waiting for data to drain (or
return EWOULDBLOCK if the socket is marked NONBLOCKING) when
a close is attempted. See also the SIOCSLINGER ioct! below.

SO_KEEPALIVE
which causes keep alive to be used so as to time out dead connections.
If this option is not specified, then timing out dead connections is the
responsibility of the user process.

General ioctis which apply to sockets are:

SIOCDONE
indicating that the user is done receiving (if the integer parameter is
0), sending (if the integer parameter is 1) or both (if the parameter is
2) on the indicated socket. This is normally used to indicate an end-
of-file on a SOCK_STREAM while continuing to read input.

SIOCSLINGER
sets the linger time to the number of seconds specified by the integer
parameter. This is currently only partly implemented: linger time is
either 0 or infinite (if non-zero).

SIOCGLINGER
returns the current linger time.

FIONBIO
takes an integer parameter saying whether non-blocking i/o is desired
on the specified socket. Applies to sockets and specifies that opera-
tions are to return EWOULDBLOCK rather than blocking. A select(2)
operation may be used to determine when i/o is possible without busy
polling.

The out-of-band data facilities of the stream protocols are currently primi-
tive, allowing the user to send a single byte of out-of-band data to the
correspondent process. An SIOCSENDOOB ioctl takes as parameter the
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address of the character to be sent as a parameter. This causes a SIGURG
signal, indicating an urgent condition, to be raised in the correspondent
process, and places a mark in the data stream after the last byte written
before the out-of-band data was sent.

The SIOCSPGRP ioct! can be used to specify a process group to receive the
SIGURG signal when the out-of-band data arrives. If the integer argument
to SIOCSPGRP is negative, then it is taken to mean a single process rather
than a process group, given by the absolute value of the argument. The
SIOCGPGRP ioctl returns the current value of a sockets process group.

When a process receives a SIGURG signal it can enquire of each of its chan-
nels to see which ones have out-of-band data, by doing SIOCRCVOOB on
each channel. This will return EINVAL if there is no out-of-band data
currently available on that channel. If a channel has out-of-band data, a
course of action might be to read in the input stream to the mark, which
can be detected by SIOCATMARK which returns a 0 or a 1 into its integer
parameter telling whether the read pointer is now at the mark. The system
never returns bytes on both sides of a mark with a single read.

Facilities to provide the user with interrupts whenever i/o is possit_)le ona
specifiable set of channels are planned. This will allow interrupt-driven ilo
processing similar to the out-of-band facilities.

EE ALSO

accept(2), connect(2), receive(2), select(2), send(2), socketaddr(2).

This call is provisional and will exist in a slightly different form in future
releases.
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NAME
socketaddr — return address associated with a socket

SYNOPSIS
#include <set/socket.h>

socketaddr (s, addr)
int s;
struct sockaddr *addr;
DESCRIPTION
The address associated with the socket s is returned in addr. If s is not a
socket, —1 is returned and an appropriate errno is returned.
SEE ALSO
: socket (2).
BUGS
This call is provisional and will exist in a slightly different form in future
releases.
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NAME
stat, fstat — get file status

SYNOPSIS
#include <sys/types.h>
#include <sys/stat.h>
int stat (path, buf)
char epath;
struct stat buf;
int fstat (fildes, buf)
int fildes;
struct stat ebuf;

DESCRIPTION

STAT(2)

Path points to a path name naming a file. Read, write or execute permis-
sion of the named file is not required, but all directories listed in the path
name leading to the file must be searchable. Star 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 concern-

ing 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;

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;

st_atime

/* File mode; see mknod(2) +/

/* Inode number */

/+ ID of device containing */

/* a directory entry for this file »/

/+ ID of device */

/+ This entry is defined only for */

/* character special or block special files */
/+* Number of links */

/* User ID of the file’s owner */

/* Group ID of the file’s group */

/+ 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 +/

Time when file data was last accessed. Changed by the following
system calls: creat(2), mknod(2), pipe(2), utime(2), and read(2).

st_mtime

Time when data was last modified. Changed by the following sys-
tem calls: crear(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).
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Stat will fail if one or more of the following are true:
A component of the path prefix is not a directory. [ENOTDIR]
The named file does not exist. [ENOENT}

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

Buf or path points to an invalid address. [EFAULT]

Fstat will fail if one or more of the following are true:
Fildes is not a valid open file descriptor. [EBADF]
Buf points to an invalid address. [EFAULT]

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

SEE ALSO

chmod(2), chown(2), creat(2), link(2), mknod(2), time(2), unlink(2).
ASSEMBLER

moveq #18,D0 | sys stat

movl  path,A0
movl  buf,D1
trap #0

Carry bit set on failure and cleared on success.
moveq #28,D0 | sys fstat
movl fildes,A0

movl  buf,D1
trap #0

Carry bit set on failure and cleared on success.
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NAME
stime — set time
SYNOPSIS
int stime (tp)
long etp;
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.

Stime will fail if the effective user ID of the calling process is not super-
user. [EPERM]

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).
ASSEMBLER
moveq #25,D0
movl  tp,Al
trap #0

Carry bit set on failure and cleared on success.
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NAME
sync — update super-block

SYNOPSIS
void sync ()

DESCRIPTION
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 1/0.

It should be used by programs which examine a file system, for example
Sfsck, df, etc. It is mandatory before a boot.

The writing, although scheduled, is not necessarily complete upon return
from sync.

ASSEMBLER
moveq 36,D0
trap #0
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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 toc (taken as an integer) is non-zero, the return value is also stored in
the location to which tloc points.

Time will fail if toc points to an illegal address. [EFAULT]

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

SEE ALSO
stime(2).
ASSEMBLER
moveq #13,D0
trap #0
tstl tloc time(0)?
beq 18 yes, return

movl  tloc,A0
@ movl D0,A0@
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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 sbuffer;

DESCRIPTION
Times fills the structure pointed to by buffer with time-accounting informa-
tion. The following is the contents of this structure:

struct tms {

time_t tms_utime;

time_t tms_stime;

time_t tms_cutime;

time_t tms_cstime;
|5
This information comes from the calling process and each of its terminated
child processes for which it has executed a wait. All times are in 60ths 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 calling pro-
cess.

Tms_cutime is the sum of the tms_utimes and tms_cutimes of the child
processes.

Tms_cstime is the sum of the tms_stimes and tms_cstimes of the child
processes.

Times will fail if buffer points to an illegal address. [EFAULTI

RETURN VALUE
Upon successful completion, times returns the elapsed real time, in 60ths 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
exec(2), fork(2), time(2), wait(2).

ASSEMBLER
moveq #43,D0
movl  buffer,A0
trap #0
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NAME

ULIMIT (2)

ulimit — get and set user limits

SYNOPSIS

fong ulimit (cmd, newlimit)
int cmd;
long newlimit;

DESCRIPTION

This

function provides for control over process limits. The cmd values

available are:

1

3

Get the process’s file size limit. The limit is in units of 512-byte
blocks and is inherited by child processes. Files of any size can be
read.

Set the process’s file size limit to the value of newlimit. Any process
may decrease this limit, but only a process with an effective user ID of
super-user may increase the limit. 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]

Get the maximum possible break value. See brk(2).

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

SEE ALSO
brk(2), write(2).
ASSEMBLER
moveq #63,D0
movl cmd,A0
movl newlimit,D1
trap #0

Carry bit set on failure and cleared on success.
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NAME

umask — set and get file creation mask

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.

The file mode creation mask is used whenever a file is created by crear(2),
mknod(2) or open(2). The actual mode (see chmod(2)) of the newly-
created file is the difference between the given mode and cmask. In other
words, cmask shows the bits to be turned off when a new file is created.

The previous value of cmask is returned by the call. The value is initially
022, which is an octal ‘mask’ number representing the complement of the
desired mode. ‘022’ here means that no permissions are withheld from the
owner, but write permission is forbidden to group and to others. Its com-
plement, the mode of the file, would be 755. The file mode creation mask
is inherited by child processes.

RETURN VALUE

The previous value of the file mode creation mask is returned.

SEE ALSO

mkdir(1), sh(1), chmod(2), creat(2), mknod(2), open(2).

ASSEMBLER

moveq #60,D0
movl cmask,A0
trap #0

The previous value of umask is returned to DO.
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NAME
umount — unmount a file system

SYNOPSIS
int umount (spec)
char sspec;

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 ordinary interpretation.

Umount may be invoked only by the super-user.
Umount will fail if one or more of the following are true:
The process’s effective user ID is not super-user. [EPERM]
Spec does not exist. [ENXIOI
Spec is not a block special device. [ENOTBLK]
Spec is not mounted. {EINVAL]
A file on spec is busy. [EBUSY]
Spec points outside the process’s allocated address space. [EFAULT)

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

SEE ALSO
mount(2).
ASSEMBLER
moveq #22,D0 | sys umount
movl  spec,AD
trap #0

Carry bit set on failure and cleared on success.
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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 struc-

ture pointed to by name.
Uname uses the structure defined in <sys/utsname.h>:
struct utsname {

char sysname[9];
char nodename(9];
char release[9];
char version[9];
char machine[9];

5

extern struct utsname utsname;
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 communications network. Release
and version further identify the operating system. Machine contains a stan-
dard name that identifies the hardware that the UNIX System is running on.

Uname will fail if name points to an invalid address. [EFAULT]

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

SEE ALSO
uname(1).
ASSEMBLER
moveq #57,D0
movl name,A0 fetch argument
subl Al1,A1 uname
trap #0

Carry bit set on failure and cleared on success.
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NAME
unlink — remove directory entry

SYNOPSIS
int unlink (path)
char epath;
DESCRIPTION :
Unlink removes the directory entry named by the path name pointed to be
path.

The named file is unlinked unless one or more of the following are true:
A component of the path prefix is not a directory. [ENOTDIR}
The named file does not exist. [ENOENTI]

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

Write permission is denied on the directory containing the link to be
removed. [EACCES]

The named file is a directory and the effective user ID of the process
is not super-user. [EPERM]

The entry to be unlinked is the mount point for a mounted file sys-
tem. [EBUSY]

The entry to be unlinked is the last link to a pure procedure (shared
text) file that is being executed. [ETXTBSY]

The directory entry to be unlinked is part of a read-only file system.
[EROFS] .

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

When all links to a file have been removed and no process has the file
open, the space occupied by the file is freed and the file ceases to exist. If
one or more processes have the file open when the last link is removed, the
removal is postponed until all references to the file have been closed.

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
rm(1), close(2), link(2), open(2).

ASSEMBLER
moveq #10,D0
movl  path,A0
trap #0

Carry bit set on failure and cleared on success.
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NAME
ustat — get file system statistics

SYNOPSIS
#include <sys/types.h>
#include <ustat.h>

int ustat (dev, buf)
int dev;
struct ustat sbuf;

DESCRIPTION

USTAT(2)

Ustat returns information about a mounted file system. Dev is a device
number identifying a device containing a mounted file system. Buf is a

pointer to a ustat structure that includes the following elements:

daddr_t f_tfree; /+ Total free blocks */

ino_t  f_tinode; /+ Number of free inodes */
char  f_fnamel6]; /« Filsys name +/

char f_fpack[6];  /+ Filsys pack name »/

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

Dev is not the device number of a device containing a mounted file

system. [EINVAL]

Buf points outside the process’s allocated address space. [EFAULTI

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), fs(4).
ASSEMBLER
moveq #57,D0
movl  buf,A0
movl dev,D1
movl  #2,A1 | ustat
trap #0

Carry bit set on failure and cleared on success.
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NAME

utime — set file access and modification times

SYNOPSIS

#include <sys/types.h>
int utime (path, times)
char spath;

struct utimbuf stimes;

DESCRIPTION

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 per-
mission 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:
The named file does not exist. [ENOENT]
A component of the path prefix is not a directory. [ENOTDIR]

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

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

The effective user 1D is not super-user and not the owner of the file
and times is NULL and write access is denied. [EACCES]

The file system containing the file is mounted read-only. [EROFS]

Times is not NULL and points outside the process’s allocated address
space. [EFAULT]

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

RETURN VALUE

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

SEE ALSO

stat(2).

ASSEMBLER

moveq #30,D0
movl  path,A0
movl  times,D1
trap #0
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NAME
uvar — returns system-specific configuration information

SYNOPSIS
#include <sys/var.h>

uvar(v)
struct var *v;

DESCRIPTION
Returns system-specific configuration information contained in the kernel.
The information returned contains table sizes, mask words, and other
system-specific information for programs such as adb(1), 1d(1), and ps(1).

Presently a maximum of 256 bytes of information is returned. This number
is subject to change.

SEE ALSO
/usr/include/sys/space.h
ASSEMBLER
moveq #57,D0
movl v,A0Q
movw  #33,A1
trap #0

Carry bit is set if data could not be put into the address pointed to by v.
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NAME

wait — wait for child process to stop or terminate

SYNOPSIS

int wait (stat_loc)
int estat_loc;

int wait ((int +)0)

DESCRIPTION

Wait suspends the calling process until it receives a signal that is to be
caught (see signal(2)), or until any one of the calling process’s child
processes stops in a trace mode (see ptrace(2)) or terminates. 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 ter-
minated child processes and if the child process terminated, status identifies
the cause of termination and passes useful 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 process 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 termination. In addition, if the low order
seventh bit (i.e., bit 200) is set, a ‘‘core image’ will have been pro-
duced; see signal(2).

If a parent process terminates without waiting for its child processes to ter-
minate, 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:

The calling process has no existing unwaited-for child processes.
[ECHILD}

Stat_loc points to an illegal address. [EFAULT]

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), pause(2), signal(2).

WARNING

See WARNING in signal(2).
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ASSEMBLER
moveq #7,D0
trap #0
bes 28
tstl stat_loc wait(0)?
beq 18 yes, return

movl  stat_loc,A0
@ movl D1,A0@

Process ID in DO.
Status in D1.

Carry flag is set if there are no children not previously waited for.
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NAME

write — write on a file

SYNOPSIS

int write (fildes, buf, nbyte)
int fildes;

char sbuf;

unsigned nbyte;

DESCRIPTION

Fildes is a file descriptor obtained from a creat, open, dup, fcntl, or pipe sys-
tem 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:

Fildes is not a valid file descriptor open for writing. [EBADF]

An attempt is made to write to a pipe that is not open for reading by
any process. IEPIPE and SIGPIPE signal]

An attempt was made to write a file that exceeds the process’s file size
limit or the maximum file size. See ulimit(2). [EFBIG]

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

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 example, suppose there is
space for 20 bytes more in a file before reaching 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 (except as noted below).

If the file being written is a pipe (or FIFO), no partial writes will be permit-
ted. Thus, the write will fail if a write of nbyre bytes would exceed a limit.

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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ASSEMBLER NAME

moveq #4,D0 intro — introduction to subroutines and libraries

movi  fHldes, A0 SYNOPSIS

mov ut, #include <stdio.h>

movl nbytes,Al

trap #0 #include <math.h>

Carry bit set on failure and cleared on success. DESCRIPTION ) . _ o

Th ber of b . ) din DO This section describes functions found in various libraries, other than those
e number of bytes written is returned in D. functions that directly invoke UNIX system primitives, which are described

in Section 2 of this volume. Certain major collections 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(1). The link editor /d(1) searches this
library under the —Ic option. Declarations for some of these func-
tions may be obtained from #include files indicated on the appropri-
ate pages.

(3M) These functions constitute the Math Library, libm. 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>.

(3S) These functions constitute the ‘‘standard I/O package™ (see
stdio (3S)). These functions are in the library libc, already men-
tioned. Declarations for these functions may be obtained from the
#include file <stdio.h>.

(3X) Various specialized libraries. The files in which these libraries are
found are given on the appropriate pages.

DEFINITIONS

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 char-
acter array is a sequence of characters, the last of which is the null charac-
ter. 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 functions that return pointers return it to indicate an
error. NULL is defined as 0 in <stdio.h> the user can include his own
definition if he is not using <stdio.h>.

FILES
/1ib/libc.a
/lib/libm.a

SEE ALSO
ar(1), ce(1), fortran(1), 1d(1), nm(1), intro(2), stdio(3S).

DIAGNOSTICS
Functions in the Math Library (3M) may return the conventional values 0
or HUGE (the largest single-precision floating-point number) 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.

~. e 1naa 3 October 1983 -1-



A64L (3C) A64L (3C)

NAME

a64l, 164a — convert between long integer and base-64 ASCII string

SYNOPSIS

long a64l (s)
char s»s;

char +l64a (1)
long I;

DESCRIPTION

BUGS

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 nota-
tion.

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 contents of
which are overwritten by each call.
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NAME
abort — generate an 10T fault

SYNOPSIS
int abort ()

DESCRIPTION
Abort 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
adb(1), exit(2), kill(2), signal(2).

DIAGNOSTICS
If SIGIOT is neither caught nor ignored and the current directory is writ-
able, 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 negative
integer with largest magnitude is undefined. Some implementations trap
this error, but others simply ignore it.
SEE ALSO

floor(3M).
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NAME
assert — verify program assertion

SYNOPSIS
#include <assert.h>

assert (expression)
int expression;

DESCRIPTION
This macro is useful for putting diagnostics into programs. When it is exe-
cuted, if expression is false (zero), assert prints

““Assertion failed: expression, file xyz, line nnn’

on the standard error output and aborts. In the error message, xyz is the
name of the source file and nnn the source line number of the assert state-
ment.

Compiling with the preprocessor option —DNDEBUG (see cpp(1)), or with
the preprocessor control statement ‘‘#define NDEBUG™ ahead of the
“#include <assert.h> statement, will stop assertions from being com-
piled into the program.

SEE ALSO
cpp(1), abort(3C).
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NAME
atof — convert ASCII string to floating-point number

SYNOPSIS
double atof (nptr)
char enptr;

DESCRIPTION

Atof converts a character string pointed to by nptr to a double-precision
floating-point number. The first unrecognized character ends the conver-
sion. Arof recognizes an optional string of white-space characters (tabs and
spaces), then an optional sign, then a string of digits optionally containing a
decimal point, then an optional e or E followed by an optionally signed
integer. If the string begins with an unrecognized character, atof returns
the value zero.

DIAGNOSTICS
When the correct value would overflow, atof returns HUGE, and sets errno
to ERANGE. Zero is returned on underflow.

SEE ALSO
scanf(38), strtol(3C).
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NAME

j0, j1, jn, y0, y1, yn — Bessel functions

SYNOPSIS

#include <math.h>

double jO (x)
double x;

double j1 (x)
double x;
double jn (n, x)
int n;

double x;

double y0 (x)
double x;

double y1 (x)
double x;

double yn (n, x)
int n;
double x;

DESCRIPTION

JO and jI return Bessel functions of x of the first kind of orders 0 and 1
respectively. Jn returns the Bessel function of x of the first kind of order
n.

Y0 and ylI return the Bessel functions of x of the second kind of orders 0
and 1 respectively. Yn returns the Bessel function of x of the second kind
of order n. The value of x must be positive.

DIAGNOSTICS

Non-positive arguments cause y0, y! and yn to return the value HUGE and
to set errno to EDOM. They also cause a message indicating DOMAIN error
to be printed on the standard error output; the process will continue.

These error-handling procedures may be changed with the function
matherr(3M).

SEE ALSO

matherr(3M).
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NAME

blt, blt512 — block transfer data
SYNOPSIS

int blt(to,from,count)

char *to;

char *from;
int count;

int blt512(te,from,count)
char *to;

char *from;

int count;

DESCRIPTION
Bit does a fast copy of count bytes of data starting at address from to
address (0.

Bit512 does a fast copy of count number of consecutive 512 byte units
starting at address from to address (o. ’

Natnhos 1082 - 1.



BSEARCH (3C) BSEARCH (3C)

NAME

bsearch — binary search

SYNOPSIS

char sbsearch ((char *) key, (char +) base, nel, width, compar)
unsigned nel, width;
int (scompar)( );

DESCRIPTION

Bsearch is a binary search routine generalized from Knuth (6.2.1) Algo-
rithm 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 the datum 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. Width is the width of an element in
bytes; sizeof (*key) should be used. Compar is the name of the comparison
function, which is called with two arguments that point to the elements
being compared. The function must return an integer less than, equal to,
or greater than zero;accordingly, the first argument is to be considered less
than, equal to, or greater than the second.

DIAGNOSTICS

NOTES

A NULL pointer is returned if the key cannot be found in the table.

The pointers to the key and the element at the base of the table shouid 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

lsearch(3C), hsearch(3C), qsort(3C), tsearch(3C).

October 1983 -1-



CLOCK (3C) CLOCK (3C)

NAME
clock — report CPU time used

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).

SEE ALSO
times(2), wait(2), system(3S).

BUGS
The value returned by clock is defined in microseconds for compatibility
with systems that have CPU clocks with much higher resolution. Because

of this, the value returned will wrap around after accumulating only 2147
seconds of CPU time (about 36 minutes).
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NAME

toupper, tolower, _toupper, _tolower, toascii — translate characters

SYNOPSIS

#include <ctype.h>

int toupper (c)
int ¢;
int tolower (c)
int ¢;

int _toupper (c)
int c;

int _tolower (c)
int c;

int toascii (c)
int c;

DESCRIPTION

Toupper and folower have as domain the range of gerc(3S): the integers
from —1 through 255. If the argument of foupper 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.

_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 argument; its result is the corresponding upper-case
letter. _tolower requires an upper-case letter as its argument; its result is
the corresponding lower-case letter. Arguments outside the domain cause
undefined results.

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

ctype(3C), getc(3S).
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NAME

crypt, setkey, encrypt — generate DES encryption

SYNOPSIS

char scrypt (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. Salf is a two-character string chosen from
the set [a-zA-Z.0-9./]; this string is used to perturb the DES algorithm in
one of 4096 different ways, after which the password is used as the key to
encrypt repeatedly a constant string. The returned value points to the
encrypted password. 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 mentioned algorithm to encrypt or decrypt the string
block with the function encrypt.

The argument to the encrypt entry is a character array of length 64 contain-
ing 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 set-
key. If edflag is zero, the argument is encrypted; if non-zero, it is
decrypted.

SEE ALSO

BUGS

login(1), passwd (1), getpass(3C), passwd(4).

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 sctermid(s)
char ss;

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 charac-
ter 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 associ-
ated with that file descriptor, while ctermid returns a string (/dev/tty) that
will refer to the terminal if used as a file name. Thus tyname is useful only
if the process already has at least one file open to a terminal.

SEE ALSO

ttyname(3C).
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NAME -

ctime, localtime, gmtime, asctime, tzset — convert date and time to string

SYNOPSIS

#include <time.h>

char sctime (clock)
long +clock;

struct tm elocaltime (clock)
long sclock;

struct tm *gmtime (clock)
long sclock;

char *asctime (tm)
struct tm stm;

extern long timezone;
extern int daylight;
extern char stznamel2l;
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.

Declarations of all the functions and externals, and the ‘‘tm’’ structure, 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 5+60+60); the
external variable daylight is non-zero if and only if the standard U.S.A.
Daylight Savings Time conversion should be applied. The program knows

October 1983 -1-



CTIME (3C) CTIME (3C) CTYPE (3C) CTYPE(3C)

about the peculiarities of this conversion in 1974 and 1975, if necessary, a NAME

table for these years can be extended. isalpha, isupper, islower, isdigit, isxdigit, isalnum, isspace, ispunct, isprint,
If an environment variable named TZ is present, asctime uses the contents isgraph, iscntrl, isascii — classify characters

of the variable to override the default time zone. The value of TZ must be SYNOPSIS

a three-letter time zone name, followed by a number representing the #include <ctype.h>

difference between local time and Greenwich Mean Time in hours, fol-

lowed by an optional three-letter name for a daylight time zone. For exam- int isalpha (c)

ple, the setting for New Jersey would be ESTSEDT. The effects of setting int ¢;
TZ are thus to change the values of the external variables timezone and day- e
light, in addition, the time zone names contained in the external variable DESCRIPTION
char stznamel2] = ( "EST", "EDT" }; 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-ASCII value EOF (—1 — see stdio(3S)).

isalpha c is a letter.

are set from the environment variable TZ. The function fzser 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)). isupper ¢ is an upper-case letter.

SEE ALSO islower c is a lower-case letter.
time(2), getenv(3C), profile(4), environ(5). isdigit ¢ is a digit [0-9).

BUGS isxdigit ¢ is a hexadecimal digit (0-9], [A-F] or [a-f].

The return values point to static data whose content is overwritten by each ) . . -
call. isalnum ¢ is an alphanumeric (letter or digit).

isspace ¢ is a space, tab, carriage return, new-line, vertical tab, or form-
feed.

ispunct ¢ is a punctuation character (neither control nor alphanumeric).
isprint ¢ is a printing character, code 040 (space) through 0176 (tilde).
isgraph ¢ is a printing character, like isprint except false for space.

iscntrl ¢ is a delete character (0177) or an ordinary control character
(less than 040).

isascii ¢ is an ASCII character, code less than 0200.

DIAGNOSTICS
If the argument to any of these macros is not in the domain of the func-
tion, the result is undefined.

SEE ALSO
ascii(5).
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NAME
cuserid — get character login name of the user

SYNOPSIS
#tinclude <stdio.h>

char *cuserid (s)
char es;

DESCRIPTION
Cuserid generates a character-string representation of the login name of the
owner of the current process. If s is a NULL pointer, this representation is
generated in an internal static area, the address of which is returned. Oth-
erwise, 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).

BUGS
Cuserid uses getpwnam(3C); thus the results of a user’s call to the latter
will be obliterated by a subsequent call to the former.

The name cuserid is rather a misnomer.
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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

FILES

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 CALL typedef 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=1200 */

char +line; /* device name for out-going line */

char stelno;  /+ pointer to tel-no digits string */

int modem; /* specify modem control for direct lines */
} 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. The
CALL element baud is for the desired transmission baud rate. For example,
one might set baud to 110 and speed to 300 (or 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 structure. 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.

The telno element is for a pointer to a character string representing the tele-
phone number to be dialed. 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 fermio 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 esta-
blished. This is often important for certain attributes such as parity and
baud-rate.

/usr/1lib/uucp/L-devices
/usr/spool/uucp/LCK..tty-device
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SEE ALSO

uucp(1C), alarm(2), read(2), write(2).
termio(7) in the UniPlus™ Administrator’s 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 NT K —9  /+requested device not known */
NOZBD_A —10 /* no device available at requested baud */
NO BD K —11 /+ no device known at requested baud */

WARNINGS

BUGS

Including the <dial.Lh> header file automatically includes the
<termio.h> header file.

The above routine uses <stdio.h>, which causes it to increase the size of
programs, not otherwise using standard I/0, more than might be expected.

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. If the user program
expects to be around for an hour or more, error returns from reads should
be checked for (errno= =EINTR), and the read possibly reissued.
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NAME

DRANDA48(3C)

drand48, erand48, Irand48, nrand48, mrand48, jrand48, srand48, seed48,
lcong48 — generate uniformly distributed pseudo-random numbers

SYNOPSIS

double drandd48 ()

double erand48 (xsubi)
unsigned short xsubil3l;

long Irand48 ()

long nrand48 (xsubi)
unsigned short xsubil3];

long mrand48 ()

long jrand48 (xsubi)
unsigned short xsubil3l;

void srand48 (seedval)
long seedval;

unsigned short *seed48 (seed16v)
unsigned short seed16vi(3];

void lcongd48 (param)
unsigned short parami7];

DESCRIPTION

This family of functions generates pseudo-random numbers using the well-
known linear congruential algorithm and 48-bit integer arithmetic.

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 uniformly dis-
tributed over the interval [—2%!, 23').

Functions srand48, seed48 and Icong48 are initialization entry points, one of
which should be invoked before either drand48, lrand48 or mrand4§ is
called. (Although it is not recommended practice, constant default initial-
izer values will be supplied automatically 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

X1 = (aX,, + c)mod m nz0.

The parameter m=2; hence 48-bit integer arithmetic is performed.
Unless /cong48 has been invoked, the multiplier value a and the addend
value ¢ are given by

a = SDEECE66D |, = 273673163155
c=B 16 = 13 8-

The value returned by any of the functions drand48, erand48, Irand48,
nrand48, mrand48 or jrand48 is computed by first generating the next 48-
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NOTES

DRANDA48(3C)

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 (left-
most) bits of X; and transformed into the returned value.

The functions drand48, Irand48 and mrand48 store the last 48-bit X, gen-
erated 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 successive 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 argu-
ment. By using different arguments, functions erand48, nrand48 and
jrand48 allow separate modules of a large program to generate several
independent streams of pseudo-random numbers, i.e., the sequence of
numbers in each stream will not depend upon how many times the routines
have been called to generate numbers for the other streams.

The initializer 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 lcong48 allows the user to specify the initial X,
the multiplier value a, and the addend value ¢. Argument array elements
param[0-2] specify X;, param[3-5] specify the multiplier a, and paraml6]
specifies the 16-bit addend ¢. After lcong48 has been called, a subsequent
call to either srand48 or seed48 will restore the ‘‘standard’’ multiplier and
addend values, a and c, specified on the previous page.

The routines are coded in portable C. The source code for the portable
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 xsubil3], m;

Functions irand48 and krand48 return non-negative long integers uniformly
distributed over the interval [0, m—1].

SEE ALSO

Nrtnhor

rand(3C).
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ecvt, fcvt, gevt — convert floating-point number to string

SYNOPSIS

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

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

char =gecvt (value, ndigit, buf)
double value;
char sbuf;

DESCRIPTION

Ecvt converts value to a null-terminated string of ndigit digits and returns a
pointer thereto. 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.

Fevt is identical to ecvt, except that the correct digit has been rounded for
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 significant 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).

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

end, etext, edata — last locations in program

SYNOPSIS

extern end;
extern etext;
extern edata;

DESCRIPTION

These names refer neither to routines nor to locations with interesting con-
tents. The address of efext 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 rou-
tines 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)).

These symbols are accessible from assembly language if it is remembered
that they should be prefixed by _.

SEE ALSO

brk(2), malloc(3C).
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NAME
erf, erfc — error function and complementary error function

SYNOPSIS
#include <math.h>

double erf (x)
double x;

double erfc (x)
double x;

DESCRIPTION N
Erf returns the error function of x, defined as —2—-f e"'zdt.
Jr 4

Erfe, which returns 1.0 — erf(x), is provided because of the extreme loss of
relative accuracy if erf(x) is called for large x and the result subtracted from
1.0 (e.g. for x = S, 12 places are lost).

SEE ALSO
exp(3M).
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NAME
exp, log, logl0, pow, sqrt — exponential, logarithm, power, square root
functions

SYNOPSIS
#include <math.h>

double exp (x)
double x;

double log (x)
double x;
double logl0 (x)
double x;

double pow (x, y)
double x, y;

double sqrt (x)
double x;

DESCRIPTION
Exp returns €.
Log returns the natural logarithm of x. The value of x must be positive.

Logl0 returns the logarithm base ten of x. The value of x must be posi-
tive.

Pow returns x*. The values of x and y may not both be zero. If x is non-
positive, y must be an integer.

Sqrt returns the square root of x. The value of x may not be negative.

DIAGNOSTICS
Exp returns HUGE when the correct value would overflow, and sets errno
to ERANGE.

Log and logl0 return 0 and set errno to EDOM when x is non-positive. An
error message is printed on the standard error output.

Pow returns 0 and sets errno to EDOM when x is non-positive and y is not
an integer, or when x and y are both zero. In these cases a message indi-
cating DOMAIN error is printed on the standard error output. When the
correct value for pow would overflow, pow returns HUGE and sets errno to
ERANGE.

Sqrt returns 0 and sets errno to EDOM when x is negative. A message indi-
cating DOMAIN error is printed on the standard error output.

These error-handling procedures may be changed with the function
matherr (3M).

SEE ALSO
intro(2), hypot(3M), matherr(3M), sinh(3M).
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NAME
fciose, fllush — close or flush a stream

SYNOPSIS
#include <stdio.h>

int fclose (stream)
FILE *stream;

int flush (stream)
FILE sstream;

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 0 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 feof (stream) FILE sstream;

int ferror (stream) FILE *stream;
void clearerr (stream) FILE sstream;
int fileno(stream) FILE estream;

DESCRIPTION

NOTE

Feof returns non-zero when EOF has previously been detected reading the
named input stream, otherwise zero.

Ferror returns non-zero when an 1/0 error has previously occurred reading
from or writing to the named 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

.

open(2), fopen(3S).
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NAME
floor, ceil, fmod, fabs — floor, ceiling, remainder, absolute value functions

SYNOPSIS
#include <math.h>

double floor (x)
double x;

double ceil (x)
double x;

double fmod (x, y)
double x, y;

double fabs (x)
double x;

DESCRIPTION
Floor returns the largest integer (as a double-precision number) not greater
than x.

Ceil returns the smallest integer not less than x.

Fmod returns the number f with the same sign as x, such that x = iy +f
for some integer i, and |/|< |y|. Fmod will thus return x if y is zero.

Fabs returns | x|.

SEE ALSO
abs(3C).
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NAME

fopen, freopen, fdopen — open a stream

SYNOPSIS

#include <stdio.h>

FILE *fopen (file-name, type)
char sfile-name, stype;

FILE *freopen (file-name, type, stream)
char sfile-name, s*type;
FILE sstream;

FILE *fdopen (fildes, type)
int fildes;
char stype;

DESCRIPTION

Fopen opens the file named by file-name and associates a stream 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 following values:

r open for reading

"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

"a+" append; open or create for update at end-of-file

Freopen substitutes the named file in place of the open stream. The original
stream is closed, regardless of whether the open ultimately succeeds. Freo-
pen returns a p