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INTRODUCTION

This manual describes the programming features of the UNIX system. It provides nei-
ther a general overview of the UNIX system nor details of the implementation of the
system.

Not all commands, features, and facilities described in this manual are available in
every UNIX system. The entries not applicable for a particular hardware line will have
an appropriate caveat stamped in the center of the mast of an entry. Also, programs or
facilities being phased out will be marked as “Obsolescent” on the top of the entry.
When in doubt, consult your system’s administrator.

This manual is divided into four sections, some containing inter-filed sub-classes:

2. System Calls.

3. Subroutines:
3C. C and Assembler Library Routines
3S. Standard I/0 Library Routines
3M. Mathematical Library Routines
3X. Miscellaneous Routines
3JF. FORTRAN Library Routines

4. File Formats.

5. Miscellaneous Facilities.

Section 2 (System Calls) describes the entries into the UNIX system 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 thesc libraries and the files in which they are stored.

Section 4 (File Formats) documents the structure of particular kinds of files; for exam-
ple, 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 gen-
eral, the C language struct declarations corresponding to these formats can be found in
the directories /usr/include and /usr/include/sys.

Section 5 (Miscellaneous Facilities) contains a varicty of things. Included are descrip-
tions of character sets, macro packages, etc.

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 section
are alphabetized, with the exception of the introductory entry that begins each section
(also section 3 is in alphabetical order by suffixes). Some entries may describe several
routines, commands, ctc. In such cases, the entry appears only once, alphabetized
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 2 (System Calis):

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

Italic strings usually represent substitutable argument prototypes and program
names found elsewhere in the manual (they are underlined in the typed ver-

,J sion of the entries).

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.
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Ellipses ... are used to show that the previous argument prototype may be
repeated.

A final convention is used by the commands themselves. An argument begin- “%3
ning 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(S) 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 produced.
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.

A table of contents precedes Section 2. On each index line, the title of the entry to
which that line refers is followed by the appropriate section number in parentheses.
This is important because there is considerable duplication of names among the sec-
tions, arising principally from commands that exist only to exercise a particular system
call.

On most systems, all entries are available on-line via the man(1) command (see Sec-
tion 1 of the UNIX System User Reference Manual).
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read . ... ... . . .. .. . v ... .read from file
semetl . . .. ... .............semaphore control operations
semget . . . . . . ... ... .. ... .. ... .pgetsetof semaphores
$emop . . . . . . . .. ... ... ... ... .. .semaphore operations
Setpgrp «» « . . . . . .. ... ... ... .. ... .setprocess group ID
setuid St s+ e e i s e e e e e v e e e ... .setuserand group IDs
shmetl . . . . ... .......... .shared memory control operations
shmgct.....................getsharedmcmorysegment
shmop......................sharedmemoryoperations
signal . . . ... ........ .specify what to do upon receipt of a signal
stat ... L. oo s s s oo, . get file status
SHME « v o . o o . e e e e e e e e e e e e e e e e e . . . sel time
sync...'......................updatcsupcr-block
time . . . o e e e e e e e e e e . get time
times . . ... .............getprocessand child process times
ulimit . . ... 0. L oL L0 . . ... .. .pgetand set user limits
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accounting. . . . . . .. 4.4 .. . mclock (3F)
accounting records. /command . acctems(I1M)
accounting records. . . . . . . . . . fwimp (1 M)
accounting. . . . . . . .. ... . . runacct(1 M)
acct: enablc or disable . . . . . . ., . acct(2)

acct: per-process accounting . . . . . acct(4)
acctems: command summary from . . . acctems(1M)
acctcom: search and print . ., . . . . acctcom(1)
acctconl: connect-time . . . . . . . . acctcon(1M)
acctdisk: overviewof . . . . . . . . . acct(1M)
acctmerg: merge or add total . . . . . acctmerg(1M)
acctprel: process accounting. . . . . . acctprc(1M)
acos: Fortran arccosine . . . . . . . . acos(3F)
active processes. . . . . . . . . . . killall(1 M)
activity graph. . . . . . .. . ... sag(1G)
activity report package. . . . . . . . sar(1M)
activity reporter. . . . . . . . . . . sar(1)
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current SCCS file editing
report process data and system
interface.

acu: Automatic Call Unit

acclmerg: merge or
putenv: change or

SCCS files.

admin; create and

of complex argument.
intrinsic function.

alarm: set a process
clock.

brk: change data segment space
malloc: main memory
malloc: fast main memory
accept:

boolean functions.

disk packs. format: format
sort: sort

send: gather files
functions.

link editor output.
mkboot: convert

link editor output.
maintainer.

maintainer for portable/

format.

language. bc:

acos: Fortran

maintainer. ar:

for portable archives. ar:
cpio: format of cpio

ar: common

ar:

common format. arcv: convert
Idahread: read the

HP 2645A terminal tape file
tar: tape file

maintainer for portable

cpio: copy file

asin: Fortran

atan2: Fortran

atan: Fortran

from PDP-11 to common format.
imaginary part of complex
return Fortran command-line
varargs: handle variable
formatted output of a varargs
formatted output of a varargs
command. xargs: construct
getopt: get option letter from
expr: evaluate

echo: echo

be: arbitrary-precision
number facts.

expr: evaluate arguments

characters. asa: interpret
control characters.

ascii: map of

set.

activity. sact: print . . . . . . ... sact(1)
activity. /time a command; . . . . . . timex(1)
acu: Automatic Call Unit (ACU) . acu(?)
(ACU) interface. . . . . . . . . . . acu(?7)

adb: absolute debugger. . . . . . . . adb(1)

add total accounting files. . . . . . . acctmerg(1M)
add value to environment. . . . . . . putenv(3C)
admin: create and administer . . . . . admin(1)
administer SCCSfiles. . . . . . . . . admin(1)
aimag: Fortran imaginary part . aimag(3F)
aint: Fortran integer part . . . . . . . aint(3F)
alarmclock. . . . .. 0. .o . alarm(2)
alarm: set a process alarm . . . . . . alarm(2)
allocation. . . . . . v 0 v w0 . brk(2)
allocator. . . . 4 . h 0.0 e malloc(3C)
allocator. . . . . . . .4 e .. malloc(3X)
allow/prevent LP requests. . . . . . . accept(1M)
and, or, xor, not: Fortran . . . . . . . bool(3F)
and/or check RP06 and RMO05 . format(1M)
and/or merge files. . . . . . .. .. sort(1)
and/or submit RJEjobs: . . . . . . . send(1C)
anint: Fortran nearest integer . . . . . round(3F)
a.out: common assemblerand . . . . . a.out(4)
a.out file to boot image. . . . . . . . mkboot (1 M)
a.out: PDP-11 assemblerand . . . . . a.out.pdp(4)
ar: archive and library . . . . . . .. ar.pdp(1)
ar: archive and library . . . . . . . . ar(1)

ar: archive file format. . . . . . . .. ar.pdp(4)
ar: common archivefile . . . . . . . ar(4)
arbitrary-precision arithmetic . . . . . be(1)
arccosine intrinsic function. . . . . . . acos(3F)
archive and library . . . . . . . . . ar.pdp(l)
archive and library maintainer . . . . ar(l)

archive. . . . . . o v v v v o u cpio(4)
archive file format. . . . .. .. .. ar(4)
archive file format. . . . . .. ... ar.pdp(4)
archive files from PDP-11to0 . . . . . arcv.pdp(1)
archiveheader . . . . . ... ... ldahread (3X)
archiver. hpio: . . . . . .. .. .. hpio(1)
archiver. . . « + v ¢ v v v v o v tar(1)
archives. /archive and library . . . . . ar(1)
archivesinandout. . . . . . . ... cpio(1)
arcsine intrinsic function. . . . . . . . asin(3F)
arctangent intrinsic function. . . . . . atan2(3F)
arctangent intrinsic function. . . . . . atan(3F)
arcv: convert archive files . . . . . . . arcv.pdp(1)
argument. aimag: Fortran . . . . . . aimag(3F)
argument. getarg: . . . . . . . o . . getarg(3F)
argument list. . . .. ... ... varargs(5)
argument list. vprintf: print . . . . . . vprintf(3S)
argument list. vprintf: print . . . . . . vprintf(3X)
argument list(s) and execute . . . . . xargs(1)
argument vector. . . . . . .+« o . . getopt (3C)
arguments as an expression. . . . . . expr(l
ArgUMENLS. « « + « o o o 4 0 4w e . echo(l)
arithmetic language. . . . . . e v .o« be(D
arithmetic: provide drillin . . . . . . arithmetic(6)
asan expression. . . . . .o o0 . . . expr(1)

as: assembler for PDP-11. . . . . as.pdp(1)
as: common assembler. . . . . . . . . as(l)

ASA carriagecontrol . . . . . . . . asa(l)

asa: interpret ASA carriage . asa(l)
ASCII characterset. . . . . « + « . ascii(5)
ascii: map of ASCII character . ascii(5)
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long integer and base-64
intrinsic function.

help:

output. a.out: common
output. a.out: PDP-11
as: common

as:

KMCI11B kasb:
assertion.

assert: verify program
setbuf:

qasurvey: Quality

kl: KL-11 or DL-11
/DZ-11, DZ-11/KMC-11B, DH-11
intrinsic function.
intrinsic function.
interface. acu:

wait:

processing language.
ungetc: push character

back: the game of
UNIX system file system
finc: fast incremental
frec: recover files from a
print, initialize, update

terminal capability data
between long integer and
portions of path names.
arithmetic language.

update bad information

cb: C program
30, j1, jn, yO, yi, yn:

cpset: install object files in
fread:

bsearch:

tsearch: manage

remove symbols and relocation

bj: the game of

beopy: interactive

sum: print checksum and
sync: update the super

df: report number of free disk
and, or, xor, not: Fortran
mkboot: convert a.out file to
UNIX system startup and
romboot: special ROM
70boot: 11/70

tapeboot: magnetic tape
diskboot: disk

shell scripts.

allocation.

modest-sized programs.
sorted table.

stdio: standard

setbuf: assign

mknod:

dmgc: communications link with
swab: swap

ASCII string. /convert between
asin: Fortran arcsine
ask for help.
assembler and link editor
assembler and link editor
assembler.
assembler for PDP-11.
assembler/un-assembler for the
assert: verify program
assertion.

Assurance Survey.
asynchronous interface.
asynchronous multiplexers.
atan: Fortran arctangent
atan2: Fortran arctangent

awk: pattern scanning and
back into input stream.
back: the game of backgammon.
backgammon.
backup. /daily/weekly
backup.
backup tape.
bad information bdblk:
banner: make posters.
base. terminfo:
base-64 ASCII string. /convert
basename, dirname: deliver
be: arbitrary-precision

beopy: interactive block copy. . .

bdblk: print, initialize,

bdiff: big diff. . . . . . . . ..

beautifier.
Bessel functions.
bfs: big file scanner.
binary directories.
binary input/output.

binary search a sorted table. . .

binary search trees.
bits. strip:
bj: the game of black jack.
black jack.
blockcopy. . . . . . . . ..

block count of a file. . . . . . .

block.

boolean functions.
boot image.
boot procedures. unixboot:
bootstrap loaders.
bootstrap procedures.
bootstrap program.

bootstrap programs.

brc: system initialization
brk: change data segment space

bs: a compiler/interpreter for . .

bsearch: binary search a
buffered input/output package.
buffering to a stream.
build special file.
built-in DDCMP protocol.
bytes.

o v e e

assign buffering to a stream. . .

« e .

Automatic Call Unit (ACU) . .
await completion of process. . .
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. . a64l(3C)

. « . asin(3F)

. . . as(l)

. . . assert(3X)
. . . assert(3X)
. . . setbuf(3S)
. . . qasurvey(1M)
. . . klLpdp(D

. . . atan3F)
.« . atan2(3F)
.. . acu(?)
... wait(D)

. .. awk(l)

. . . ungetc(3S)

. back(6)

. . . back(6)

. . . filesave(1M)
. . . fincOM)

. o . frec(IM)

. . . bdblk(1M)
. . . banner(l)

. . . terminfo(4)

. a641(3C)

. . . basename(1)
... be(l)

<« . beopy(1M)
. . . bdblk(1M)
. . . bdiff(1)

. . . cb(l)

. . . bessel(3M)
. . . bfs(1)

. . . cpset(1M)
. . . fread(3S)

. . . bsearch(3C)
. . . tsearch(3C)

. . . strip.pdp(1)

. . . sum(1)

. . . mkboot(1M)
. . . unixboot(8)
. . . romboot(8)
. . . 70boot(8)

. . . tapeboot(8)
. . . diskboot(8)
. . . brc(1M)

. . brk(2)

. . . bs(l)
. . . bsearch(3C)

. stdio(3S)

. . . setbuf(3S)
. . . mknod(1M)
.. dme(7)

. . . swab(3C)
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cc:

programs. scc:
cflow: generate
cpp: the

cb:

lint: a

cxref: generate
ctrace:

dc: desk
cal: print

cu:

data returned by stat system
acu: Automatic

intro: introduction to system
link and unlink system

to an LP line printer. Ip,
terminfo: terminal

pnch: file format for

asa: interpret ASA

files.

commentary of an SCCS dela.
value/ floor: floor,

delta: make a delta

pipe: create an interprocess
stream. ungetc: push

user. cuserid: get

stream. getc: get

putc: put

ascii: map of ASCII
interpret ASA carriage control
toupper: translate

isalpha: classify

tr: translate

for accounting.

directory.

fsck: file system consistency
packs. format: format and/or
checking procedure.

lint: a C program

pwck: password/group file
checkall: faster file system
copy file systems with label
systems processed by fsck.
file. sum: print

chess: the game of

times: get process and
terminate. wait: wait for

of a file.

for a command.

isalpha:

uuclean: uucp spool directory
clri:

alarm: set a process alarm

Ccompiler. . .. ... ...... ce(1)

C compiler for stand-alone . . . . . . scc(1)
Cflowgraph. . . . . . . .. . ... cflow(1)

C language preprocessor. . . . . . . . cpp(1)

C program beautifier. . . . . . ... cb(1)

C program checker. . . . . .. ... lint(1)

C program cross-reference. . . . . . . exref(1)

C program debugger. . . . . .. .. ctrace(1)
cal: print calendar. . . . . .. ... cal(1)
caleulator. . . . ... .. L. L. de(1)
calendar. . . . .. ... . ..... cal(1)
calendar: reminder service. . . . . . . calendar(1)
call another UNIX system. . . . . . . cu(1C)
call. stat: . . .. ... ... ... stat(5)
Call Unit (ACU) interface. . . . . . . acu(7)
calls and error numbers. . . . . . . . intro(2)
calls. link: exercise . . . .. . ... link (1M)
cancel: send/cancel requests . . . . . Ip(1)
capabilitydatabase. . . . .. .. .. terminfo(4)
cardimages. . . . . . ... . ... pnch(4)
carriage control characters. . . . . . . asa(l)

cat: concatenate and print . . . . . ., cat(1)

cb: C program beautifier. . . . . . . . cb(1)
cc:Ccompiler. . . ... ... ... ce(l)

cd: change working directory. . . . . . cd(1)

cdc: change thedelta . . .. .. .. cde(1)
ceiling, remainder, absolute . . . . . . floor(3M)
cflow: generate C flow graph. . . . . . cflow(1)
(change) toan SCCSfile. . ... .. delta(1)
channel. . . . ... ........ pipe(2)
character back into input . . . . . . . ungetc(3S)
character login name of the . . . . . . cuserid(3S)
character or word froma . . . . . . . getc(3S)
character or word on a stream. . putc(3S)
characterset. . . . . . . ... ... ascii(5)
characters. asa: . . . .. ... ... asa(l)
characters. . . . . . . .. 0 ... conv(3C)
characters. . . . . .. ... .., . ctype(3C)
characters. . . . . ... ... ... (1)
chargefee: shell procedures . . . . . . acctsh(1M)
chdir: change working . . . . . . .. chdir(2)
cheeck . .. ............ fsck (1M)
check RP06 and RMO05disk . . . . . format(1M)
checkall: faster file system . . . . . . checkall(1M)
checker. . . .. ... ... ..., lint(1)
checkers. . . . . . ... ... ... pwek (1M)
checking procedure. . . . . . . . .. checkall(1M)
checking. volcopy: . . . . . . . ... volcopy (1 M)
checklist: listof file . . . ... ... checklist(4)
checksum and block count of a . sum(1)
chess. . . . v v v it i e . chess(6)
chess: the game of chess. . . . . . . . chess(6)
child process times. . . . . . . . .. times(2)
child process tostopor . . . . . . . . wait(2)
chmod: change mode. . . . .. ... chmod(1)
chmod: change mode of file. . . . . . chmod(2)
chown: change owner and group . . . . chown(2)

chown: change owner or group.

. . chown(l)

chroot: change root directory. . . . . . chroot(2)
chroot: change root directory . . . . . chroot(1M)
classify characters. . . . ... ... ctype(3C)
clean-up. . . ... L. L uuclean(1M)
cleari-node. . . ... ..... . . clri(IM)
clock. . .. ... ... alarm(2)



cron:

Idclose:
close:
descriptor.
fclose:

line-feeds.

comb:

common to two sorted files.
nice: run a

change root directory for a
env: set environment for

uux: UNIX-to-UNIX system
system: issue a shell

quits. nohup: run a

net: execute a

getopt: parse

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

test: condition evaluation
time: time a

argument list(s) and cxecute
getarg: return Fortran

at: execute

access graphical and numerical
install: install

intro: introduction to
introduction to maintenance
how to remake the system and
network useful with graphical
cdc: change the delta

ar:

editor output. a.out:

as:

archive files from PDP-11 to
object/archive files to
function. log10: Fortran
routines. ldfen:

reading. ldopen: open a
Idclose: close a

read the file header of a

seek to the symbol table of a
line number entries in a

nm: print name list of
relocation information for a
scnhdr: section header for a
table format. syms:

filehdr: file header for

1d: link editor for

size: print section sizes of
comm: select or reject lines
ipcs: report inter-process
ftok: standard interprocess
pel: parallel

built-in DDCMP protocol. dmc:
diff: differential file

cmp:

SCCS file. scesdiff:
functions. lge: string

~
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clock daemon. . . . . . . . .. . . cron(1M)
clock: report CPU time used. . . . . . clock (3C)
close a common object file. . . . . . . ldclose(3X)
close a file descriptor. . . . . . . .. close(2)
close:closeafile . ... .. ... . close(2)
close or flush a stream. . . . . . . .. fclose(3S)
clri: clear i-node. . . . . . . .. . . oclriCiM)
cmp: compare two files. . . . . . . . cmp(1)

col: filter reverse . . . . . . . . . . col(1)
comb: combine SCCS deltas. . . . . . comb(1)
combine SCCSdeltas. . . . . . . . . comb(})
comm: select or reject lines . . . . . . comm(1}
command at low priority. . . . . . . . nice(l)
command. chroot: . . . . . . . . chroot(1M)
command execution. . . . . . . . . . env(l)
command cxecution. . . . . . . . . . wux(1C)
command from Fortran. . . . . . .. system(3F)
command immune to hangups and . . . nohup(l)
command on the PCL network. . . . . net(1C)
command options. . . . . . . . . . . getopt(1)
command programming language. . . . sh(l1)
command; report process data . . . . . timex(1)
command summary from . . . . . . . acctems(1M)
command. . . . . . . . . o. . . . . system(3S)
command. e e e .. test(1)
command. . . . . . e e 000 e e time(1)
command. xargs: construct . . . . . . xargs(l)
command-line argument. . . . . . . . getarg(3F)
commands at a later time. . . . . . . at(l)
commands. graphics: . . . . . . . . graphics(1G)
commands. . « . . . . . . . . . . . install(IM)
commands . . . . . . . . . . . intro(1}
commands intro: . e e e v e . . intro(1IM)
commands. mk: . . . . . .. . . mk(8)
commands. stat: statistical . . . . . . stat(1G)
commentary of an SCCS delta. . . . . cdc(l)
common archive file format. . . . . . ar(4)
common assembler and link . . . . . . a.out{4)
common assembler. . . . . . . . . . as(1)
common format. arcv: convert . . . . arcv.pdp(l)
common formats. /convert . . . . . . convert(l)
common logarithm intrinsic . . . . . . logl0(3F)
common object file access . . . . . . ldfen(4)
common object file for . . . . . . . . ldopen(3X)
common object file. . . . . . . . . . ldclose(3X)
common object file. ldfhread: . . . . . Idfhread 3X)
common object file. ldtbseek: . . . . . Idibseek(3X)
common object file. linenum: . . . . . linenum(4)
common object file. . . . . . . ... nm(1)
common object file. refoc: . . . reloc(4)
common object file. . . . . . .. . . scnhdr(4)
common object file symbol . . . . . . syms(4)

common object files. . . . . . . ..

. filehdr(4)

common object files. . . . . . . . .. 1d(1)
common object files. . . . . . . .. . size(l)
common to two sorted files. . . . . . . comm(1)
communication facilities/ . . . . . . . ipes(l)
communication package. . . . . . . . stdipc(3C)
communications link interface. . . . . pel(?)
communications link with . . . . . . dmc(7)
comparator. . . . . . . . . . ... diff(1)
compare twofiles. . . . . . . . . . . cmp(l)
compare two versionsof an . . . . . . scesdiff(1)
comparision intrinsic . . . . . . . . . strcmp(3F)
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diff3: 3-way differential file
dircmp: directory
expression. regcmp:
regexp: regular expression
regcmp: regular expression
term: format of

cc: C

f77: Fortran 77

programs. scc: C

protocol machine. vpmec:
tic: terminfo

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

Fortran imaginary part of
function. conjg: Fortran
pack:

table entry of a/ Idtbindex:
cat:

test:

system.

program. vecf: VAX-11/780
config:

system. Ipadmin:
conjugate intrinsic function.
conjg: Fortran complex
fwtmp: manipulate
KMC11-B dmkset:

an out-going terminal line
vpmset:

acctconl:

fsck: file system

vix: VAX-11/780 LSI
7500ps: VAX-11/750
7800ps: VAX-11/780
math: math functions and
mkfs:

execute command. xargs:
Is: list

toc: graphical table of
csplit:

asa: interpret ASA carriage
ioctl;

fentl: file

init: process

dmk: DM11-BA modem
msgctl: message

semctl: semaphore

shmctl: shared memory
fentl: file

uucp status inquiry and job
vc: version

interface. tty:

terminals. term:

int: explicit Fortran type
units:

dd:

image. mkboot:

PDP-11 to common/ arcv:
integers and long/ 13tol:
and base-64 ASCII/ a64l:
object/archive files to/
string. ctime:

COMPAriSOn. .+ « « « v v 4 4 4 . . . diff3(1)
COMPAriSON. . & o ¢ v v v v o v 4 o dircmp(1)
compile and execute regular . . . . . regcmp(3X)
compile and match routines. . . . . . regexp(5)
compile. . . .. ... ... ..., regemp(1)
compiled term file.. . . . . . . ... term(4)
compiler. . . .. ... ... ... ce(1)
compiler. . .. ... ... ... . f7701)
compiler for stand-alone . . . . . . . sec(l)
compiler for the virtual . . . . . . . vpme.dec(1M)
compiler. . . . . ... ... ... tic(1IM)
compiler-compiler. . . . . .. ... yace(1)
compiler/interpreter for . . . . . . . bs(1)
complementary error function. . erf(3M)
completion of process. . . . . . . . . wait(1)
complex argument. aimag: . . . . . . aimag(3F)
complex conjugate intrinsic . . . . . . conjg(3F)
compress and expand files, . . . . .. pack(1)
compute the index of a symbol . Idtbindex(3X)
concatenate and print files. . . . . . . cat(1)
condition evaluation command. . test(1)
config: configurea UNIX . . . . . . config.dc(1M)
configuration verification . . . . . . . vef(1M)
configure a UNIX system. . . . . . . config.dc(1M)
configure the LP spooling . . . . . . Ipadmin(1M)
conjg: Fortran complex . . . . . .. conjg(3F)
conjugate intrinsic function. . . . ., . conjg(3F)
connect accounting records. . . . . . . fwimp(1 M)
connect DM11-BA modems to . dmkset(IM)
connection. dial: establish ., . . . . . dial(3C)
connect/load VPM drivers . . . . . . vpmset{1M)
connect-time accounting. . . . . . . . acctcon(1M)
consistency check . . . . . . . ... fsck (1M)
console floppy interface. . . . . . ., vix(1M)
console operations. . . . . . . . .. 7500ps(8)
console operations. . . . . . .. .. 7800ps(8)
constants. .+ .+ . . . .4 ... .. math(5)
construct a file system. . . . . . . .. mkfs(1M)
construct argument list(s) and . xargs(1)
contents of directory. . . . . .. .. Is(1)
contents routines. . . . . . . . . . . toc(1G)
contextsplit. . . . .. ....... csplit(1)
control characters. . . . . . . . ... asa(l)
control device. . . . . ... ..., ioct1(2)
control. . . . ... ........ fentl(2)
control initialization. . . . . . . . .. init(1M)
control multiplexor. . . . . . . ... dmk(7)
control operations. . . . . . . . . . . msgetl(2)
control operations. . . . . . . . . . . semctl(2)
control operations. . . . . . . . . . . shmetl(2)
controloptions. . . . . . .. . ... fentl(5)
control. uustat: . . . . . . . . . . . uustat(1C)
control. . . . .. ... 0.0 ve(l)
controlling terminal . . . . . . . .. tty(7)
conventional names for . . . . . . . . term(5)
CONVErSiON. « « v v v « v v v v o o . ftype(3F)
conversion program. . . . . . . . . . units(1)
convert and copy a file. . . . . . .. dd(1)
convert a.out filetoboot . . . . ... mkboot (1 M)
convert archive files from . . . . . . . arcv.pdp(1)
convert between 3-byte . . . . . . . . 13101(3C)
convert between long integer . . . . . a641(3C)
convert:convert . . . . . . . . ... convert(1)
convert date and timeto . . . . . . . ctime(3C)
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and VAX-11/780 systems. fscv:
to string. ecvt:

scanf:

to common formats. convert:
double-precision/ strtod:
strtol:

dd: convert and

beopy: interactive block

cpio:

access time. dcopy:

checking. volcopy:

cp, In, mv:

UNIX system to UNIX system
UNIX-to-UNIX system file
file.

core: format of

mem:

function.

cosine intrinsic function.

cos: Fortran

cosh: Fortran hyperbolic

sum: print checksum and block
wc: word

files.

cpio: format of

and out.

preprocessor.
binary directories.

clock: report
craps: the game of

system crashes.

what to do when the system
rewritc an existing one.

file. tmpnam:

an existing one. creat:

fork:

tmpfile:

channel. pipe:

files. admin:

umask: set and get file

crontab: user

cxref: generate C program
optimization package. curses:

encryption.

terminal.
for terminal.
to string.

activity. sact: print
uname: print name of
uname: get name of

slot in the utmp file of the
getewd: get path-name of
and optimization package.
spline: interpolate smooth
name of the user.

Permuted Index

convert files between PDP-11 . . . . . fscv.vax(1M)
convert floating-point number . . . . . ecvt(3C)
convert formatted input. . . . . . .. scanf(3S)
convert object/archive files . . . . . . convert(1)}
convert stringto . . . . . . . . . . strtod(3C)
convert string to integer. . . . . . . . strtol (3C)
copyafilee. . .. .......... dd(1)
COPY. o v e v v e et e e beopy (1M)
copy file archives inand out. . . . . . cpio(l)
copy file systems for optimal . . . . . decopy(1M)
copy file systems with label . . . . . . volcopy(1M)
copy, link or move files. . . . . .. . cp(1)

COPY- UUCP: o ¢ v o o 4 o v o o o « uucp(1C)
copy. uuto: public . . . . . .. ... uuto(1C)
core: format of core image . . . . . . core(4)
core image file. . . . . .. .. ... core(4)
corememory. . + « +« . .+« . . . . . mem(7)
cos: Fortran cosine intrinsic . . . . . . cos(3F)
cosh: Fortran hyperbolic . . . . . . . cosh(3F)
cosine intrinsic function. . . . . . . . cos(3F)
cosine intrinsic function. . . . . . . . cosh(3F)
countof afile. . . ... e v« v .osum(l)
count. . . . . . . e e e e e e eowe(D)

cp, In, mv: copy, linkormove . . . . . cp(1)
cpioarchive. . . . . .. ... ... cpio(4)
cpio: copy file archivesin . . . . . . . cpio(l)
cpio: format of cpio archive. . . . . . cpio(4)
cpp:the Clanguage . . . . . . . .. cpp(l)
cpset: install object filesin . . . . .. cpset(1M)
CPUtimeused. . . . . . . . . . .. clock (3C)
Craps. « v v« 4 4 . . . . .« « .+ . craps(6)
craps: the game of craps. . . . . . . . craps(6)
crash: examine system images. . . . . crash(IM)
crash: what todo whenthe . . . . . . crash.dec(8)
crashes. crash: . . . . . . .. ... crash.dec(8)
creat: create a new fileor . . . . . . creat(2)
create a name for a temporary . . . . tmpnam(3S)
create a new file or rewrite . . . . . . creat(2)
creatc a ICW process. . . . . . . . . fork(2)
create a temporary file. . . . . . . . tmpfile(3S)
create an interprocess . . . . . . . . pipe(2)
create and administer SCCS . . . . . admin(1)
creationmask. . . .. . . . ... . umask(2)
cron: clock daemon. . . . . . . . . . cron(1IM)
crontabfile. . . ... ... ... . crontab{l)
crontab: user crontab file. . . . . . . crontab(l)
cross-reference. . . . . . . «ew.cxref(1)
CRT screen handlingand . . . . . . curses(3X)
crypt: encode/decode. . . . . . . .. crypt(1)
crypt: generate DES . . . . . . . .. crypt(3C)
csplit: context split. . . . . . . . . . csplit(1)
ct: spawn getty 1o a remote . . . . . . ct(1C)
ctermid: generate file name . . . . . . ctermid(3S)
ctime: convert date and time . . . . . ctime(3C)
ctrace: C program debugger. . . . . . ctrace(l)
cu: call another UNIX system. . . . . cu(1C)
current SCCS file editing . . . . . . . sact(1)
current UNIX system. . . . . . . .. uname(1)
current UNIX system. . . . . . . .. uname(2)
current user. /find the . . . . . . . . tyslot(3C)
current working directory. . . . . . . getcwd (3C)
curses: CRT screen handling . . . . . curses(3X)
curve. e e e e e e e e e o w o . spline(1G)
cuserid: get character login . . . . . . cuserid (3S)
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Permuted Index

of each line of a file.

each line of a file. cut:
cross-reference.

cron: clock

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

system backup. filesave:
300:

special functions of the
/time a command; report process
terminfo: terminal capability
generate disk accounting
sputl: access long integer
plock: lock process, text, or
prof: display profile

call. stat:

brk: change

types: primitive system
join: relational

tput: query terminfo
ctime: convert

date: print and set the

optimal access time.

/link with built-in

adb: absolute

ctrace: C program

fsdb: file system

sdb: symbolic

sysdef’: system

names. bascname, dirname:
file. tail:

delta commentary of an SCCS
file. delta: make a

delta. cdc: change the
rmdel: remove a

to an SCCS file.

comb: combine SCCS
mesg: permit or

crypt: generate

close: close a file

dup: duplicate an open file
dc:

file. access:

file:

master: master

ioctl: control

devam:

hpd: graphical

blocks.

dz: DZ-11, DZ-11/KMC-11B,
terminal line connection.
ratfor: rational Fortran
bdiff: big

comparator.
comparison.

functions. dim: positive
sdiff: side-by-side
diffmk: mark

diff:

cut: cut out selected fields
cut out selected fields of

cxref: generate C program
daemon.
daemon. . . . . ... ... ...
daemon. errstop:
daily accounting.
daily/weekly UNIX system file

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

..........

cxref (1)
cron(1M)
errdemon{(1M)
errstop(1 M)
runacct (1 M)

. filesave(1M)

DASI 300 and 300s terminals, . 300(1)
DASI 450 terminal. /handie . . . . . 450(1)
data and system activity. . . . . . . . timex(1)
database. . ... ... ...... terminfo(4)
data by user ID. diskusg: . . . . . .. diskusg(1M)
data in a machine-independent/ . . . . sputl(3X)
data inmemory. . . . .. .. ... plock(2)
data. ... ... ... prof(1)
data returned by stat system . ., . . . stat(5)
data segment space allocation. . brk(2)
datatypes. . . . . v 0 .0 00 e . types(5)
database operator. . . . . . . . ... join(1)
database. . . .. ... ... ... tput (1)
date and time tostring. . . . . . . . ctime(3C)
date. . ... ..o ... date(1)
date: print and set the date. . . . . . . date(1)

dc: desk calculator. . . . . . .. .. de(1)
dcopy: copy file systems for . . . . . . decopy(I1M)
dd: convert and copy a file. . . . . . . dd(1)
DDCMPoprotocol. . . . . . . . . .. dme(7)
debugger. . .. ... ... ..., adb(1)
debugger. . . . ... .. ... .. ctrace(1)
debugger. . . . ... .. ... .. fsdb(1M)
debugger. . . .. ... .. .... sdb(1)
definition. . . . . .. ... ... sysdef(1M)
deliver portions of path . . . . . . . basename(1)
deliver the last partofa . . . . . . . tail(1)
delta. cdc: changethe . . . . . . .. cde(1)
delta (change) toan SCCS . . . . . . delta(l)
delta commentary of an SCCS . cde(l)
delta from an SCCSfile. . . . . . .. rmdel(1)
delta: make a delta (change) . . . . . delta(l)
deltas. . . . ... ......... comb(1)
deny messages. . . . . . . . . .. . mesg(1)
DES encryption. . . . . .. . ... crypt(3C)
descriptor. . . . . ... ... ... close(2)
descriptor. . . . . .. . ... ... dup(2)
desk calculator. . . . . . ... ... de(1)
determine accessibilityofa . . . . . . access(2)
determine filetype. . . . . .. . .. file(1)
device information table. . . . . . . . master.dec(4)
device. « « . o oo ioctl(2)
devicemame. . . . ... ... ... devim(1M)
device routines and filters. . . . . . . gdev(1G)
devnm: device name. . . . . e+« « .+ devam(1M)
df: report number of free disk . . . . . df(tM)
DH-11 asynchronous/ . . . . . ... dz(7)

dial: establish an out-going . . . . . . dial(3C)
dialect. . . .. ... .. ... .. ratfor(1)
diff. .. ... 0o bdiff(1)
diff: differential ile . . . . . . . .. diff (1)
diff3: 3-way differential file . . . . . . diff3(1)
difference intrinsic . . . . . . . . .. dim(3F)
difference program. . . . . . . ... sdiff (1)
differences between files. . . . . . . . diffmk(1)
differential file comparator. . . . . . . diff (1)
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diff3: 3-way
between files.
intrinsic functions.

install object files in binary
dir: format of

rm: remove files or

cd: change working

chdir: change working
chroot: change root

uuclean: uucp spool

dircmp:

unlink: remove

chroot: change root
path-name of current working
is: list contents of

mkdir: make a

mvdir: move a

pwd: working

ordinary file. mknod: make a
path names. basename,

acct: enable or

type, modes, speed, and line
sadp:

ID. diskusg: generate

df: report number of free
diskboot:
RH11/RJS03-RJS04 fixed-head
rf: RF11/RSI1 fixed-head
hm: RM05 moving-hcad
moving-head

mll1: MLI11 solid-state
and/or check RP06 and RMO5
rk: RK-11/RKO03 or RKOS
rl: RL-11/RLO1

rm80: RM80 moving-head
medium moving-head

rp: RP-11/RP03 moving-head
du: summarize

programs.

general driver for moving-head
accounting data by user ID.
mount: mount and

prof:

hypot: Euclidean

drand48: gencrate uniformly
kl: KL-11 or

multiplexor. dmk:

dmkset: connect

built-in DDCMP protocol.
multiplexor.

to KMC11-B

whodo: who is

intrinsic function. dprod:
strtod: convert string to
product intrinsic function.
reversi: a game of
distributed pseudo-random/
graph:

arithmetic: provide

gd: general

gt: general

sxt: pscudo-device

Permuted Index

differential file comparison. . . . . . . diff3(1)
diffmk: mark differences . . . . . . . diffmk (1)
dim: positive difference . . . . . . . . dim(3F)

dir: format of directories. . . . . . . . dir(4)
dircmp: directory comparison. . . . . . dircmp(1)
directories. cpset: . . . . . . .. . . cpset(1M)
directories. . . + . . ¢ 4 . 0. ... dir(4)
directories. . . . . . . . .. .0 .. rm(1)
directlory. . v v v e v e e e e e cd(1)
directory. . .« . 0 v 4 e 4 e e e chdir(2)
dIrectory. @« 4 4 v e e e e e e chroot(2)
directory clean-up. . . . . . . . .. uuclean(1M)
directory comparison. . . . . . . . . dircmp(1)
directoryentry. . .+ . ¢ v . 0 . . . . unlink(2)
directory for a command. . . . . . . . chroot (1M)
directory. getewd: get . . . . . . .. getewd (3C)
directory. . . . . v v e . 1s(1)
directory. . . . . . .00 .. mkdir(1)
directory. . . . . . o000 mvdir (1M)
directoryname. . . . . . .. .. . . pwd(1)
directory, or a specialor . . . . . . . mknod(2)
dirname: deliver portionsof . . . . . . basename(1)
disable process accounting. . . . . . . acc1(2)
discipline. /set terminal . . . . . . . getty(1M)
disk access profiler. . . . .. . ... sadp(1M)
disk accounting data by user . . . . . diskusg (1 M)
diskblocks. . . . .. ... ... dr(1M)

disk bootstrap programs. . . . . . . . diskboot (8)
diskfile. hs: . . . . . .. ... .. hs.pdp(7)
diskfile. . ... ... ....... rf.pdp(7)
diske v 00 v e e e e e e hm(7)

disk. /RPO4/RPOS/RPO6 . . . . . . hp(7)

disk. ... ... e e e e e e mll 1.pdp(7)
disk packs. format: format . . . . . . format(1M)
disk. .« v . i e e e e e rk.pdp(7)
disk. . ... 000000 rl(7)

disk. ... rm80(7)
disk. /RPO7 non-removable . . . . . . rp07(7)
disk. ... .00 000 rp.pdp(7)
diskusage. . . . . . . . .o.. ... du(1)
diskboot: disk bootstrap . . . . . . . diskboot (8)
disks. gd: . . . .. ... ... gd(?)
diskusg: generatedisk . . . . . . .. diskusg(1M)
dismount file system. . . . . . . . . mount(iM)
display profiledata. . . . ... ... prof(1)
distance function. . . . . . . . ... hypot (3M)
distributed pscudo-random/ . . . . . . drand48(3C)
DL-11 asynchronous interface. . kl.pdp(7}
DM11-BA modem control . . . . . . dmk(7)
DM11-BA modems to KMCI11-B . dmkset(1M)
dmc: communications link with . . dmce(7)
dmk: DM11-BA modem control . . . . dmk(7)
dmkset: connect DM11-BA modems . . dmkset(1M)
doingwhat. . . . . ... .. ... whodo(1M)
double precision product . . . . . . . dprod(3F)
double-precision number. . . . . . . . strtod (3C)
dprod: double precision . . . . . . . . dprod(3F)
dramatic reversals. . . . . . . . .. reversi(6)
drand48: generate uniformly . . . . . drand48(3C)
drawagraph. . . ... ... ... graph(1G)
drill in number facts. . . . . . . .. arithmetic(6)
driver for moving-head disks. . . . . . gd(M)

driver for tape drives. . . . . . . . . gt(7)

driver. « o v v v o v e e e e e sxt(7)
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Permuted Index

trace: event-tracing
vpmset: connect/load VPM
gt: general driver for tape
interface.

interface. du:

an object file.

extract error records from
od: octal

object file. dump:
descriptor.

descriptor. dup:

DH-11 asynchronous/
asynchronous/ dz:
asynchronous/ dz: DZ-11,
echo:

number to string.

sact: print current SCCS file
ed, red: text

edit: text

ex: text

files. 1d: link

ged: graphical

1d: link

common assembler and link
PDP-11 assembler and link
sed: strcam

vi: screen-oriented
Language.

fsplit: split £77, ratfor, or
printers.

accounting. acct:

enable:

crypt:

crypt: generate DES
makekey: generate
program.

trenter:

nlist: get

file. linenum: line number
man: print

/manipulate line number
Idlseck: seek to line number
Idrseck: seck to relocation
utmp: utmp and wtmp
getgrent: get group file
getpwent: get password file
getutent: access utmp file
name for file symbol table
the index of a symbol table
read an indexed symbol table
putpwent: write password file
rje: RJE (Remote Job
unlink: remove directory
command execution.

profile: setting up an

environ: user

execution. env: set

getenv: return value for
putenv: change or add value to

driver. . . . . i i e e e e e e e trace(7)
drivers « « « . . . v e e e e e e vpmset(1M)
drives. . . v v h e e e e e e e gt(?)

du: DU-11 synchronous line . . . . . du.pdp(7)
du: summarize disk usage. . . . . . . du(1)

DU-11 synchronous line . . . . . . . du.pdp(7)
dump: dump selected partsof . . . . . dump(1)
dump. errdead: . . . . . ... ... errdead(1M)
dump. . . . ... ... ... od(1)

dump selected partsofan . . . . . . dump(1)
dup: duplicate an open file . . . . . . dup(2)
duplicate anopenfile . . . .. ... dup(2)

dz: DZ-11, DZ-11/KMC-11B, . dz(7)
DZ-11, DZ-11/KMC-11B, DH-11 dz(T)
DZ-11/KMC-11B, DH-11 . . . . . . dz(7)
echoarguments. . . . . . . . . . . echo(l)
echo: echo arguments. . . . . . . . . echo(1)

ecvt: convert floating-point . . . . . . ecvt(3C)

ed, red: texteditor. . . . . . . . .. ed(1)

edit: texteditor . . . . . ... ... edit(1)
editing activity. . . . . . ... ... sact(1)
editor. . . . ... ... ..., ed(1)

editor . . . ... ... edit(1)
editor. . . . ... ... ex(1)

editor for common object . . . . . . . 1d(1)

editor. . . . . . . .00 0t ged(1G)
editor. + v v v e e e e e 1d.pdp(1)
editor output. aout: . . . . . . ... a.out(4)
editor output. aout: . . . . . . . . . a.out.pdp(4)
editor. . . . ... ..., sed(1)

editor . . . . .0 h e e e vi(l)

efl: Extended Fortran . . . . . . .. cfi(1)
efifiles. . .. ....... ... fsplit(1)
enable: enable/disable LP . . . . . . enable(l)
enable or disable process . . . . . . . acct(2)
enable/disable LP printers. . . . . . . enable(1)
encode/decode. . . . . . . . . ... crypt(1)
ERCTYPLON. « + & v v v v v v e e e crypt(3C)
encryptionkey. . . . . . . . . ... makekey(1)
end: last locationsin . . . . . . . .. end(3C)
enter a trouble report. . . . . . . . . trenter(1)
entries from name list. . . . . . . . . nlist(3C)
entries in a common object . . . . . . linenum(4)
entrics in this manual. . . . . . . . . man(1)
entries of a file function. . . . . . . . ldlread (3X)
entries of a sectionofa/ . . . . . .. Idiseek (3X)
entries of a sectionofa/ . . . . . .. ldrseck (3X)
entry formats. . . . . . ... .. . utmp(4)
COMEY. v v v 4 o v o o o o 6 b a e getgrent(3C)
EIIEY. v v v v e e e e e e e e e e getpwent (3C)
ENMEY. + v v v e e e e e e e e e e getut(3C)
entry. /retrievesymbol . . . . . . . . ldgetname(3X)
entry of a file. /compute . . . . . .. ldtbindex (3X)
entry of a file. Idtbread: . . . . . . . Idtbread (3X)
EOMTY. &« ¢ v v v v v e e e e e putpwent(3C)
Entry) toIBM. . . . . ... .... rje(8)

EAITY. & v ¢ v 4 e e e e e e unlink(2)
env: set environment for . . . . . . . env(l)
environ: user environment. . . . . . . environ(5)
environment at login time. . . . . . . profile(4)
environment. . . + < .+ . 4 0 0 . o4 . environ(5)
environment for command . . . . . . env(l)
environment name. . . . . . . . . . getenv(3C)
ENVIFONMENL. .« ¢ « & « & o ¢ &« o + putenv(3C)
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getenv: return Fortran

sky: obtain

complementary error function.

( o from dump.
\ dacmon.
format.

complementary error/ erf:
function and complementary
perror: system

to system calls and

errdead: extract

matherr:

crrfile:

errdemon:

errstop: terminate the

err:

process a report of logged
spell: find spelling

logged errors.

error-logging dacmon.
terminal line/ dial:

setmnt:

hypot:

cxpression. expr:

test: condition

vpmsave: save and print VPM
trace:

crash:

network. net:
(5 S execl:
. construct argument list(s) and
time. at:

regcmp: compile and

set environment for command

sleep: suspend

slecp: suspend

monitor: prepare

profil:

UNIX-to-UNIX system command

system calls. link:

a new file or rewrite an

power, square root functions.
intrinsic function.

pack: compress and
conversion. int:

function. exp: Fortran
square root functions. exp:
expression.

routines. regexp: regular
regcmp: regular

expr: evaluate arguments as an
compile and exccute regular
efl:

dump. errdead:

fsplit: split
factor:

data in a machine-independent
finc:

Permuted Index

environment variable. . . . . . ..
ephemerides. . . . . . . ... ..
erf: error functionand . . . . .

err: error-logging interface. . . . . .
errdead: extract error records . . . .
errdemon: error-logging . . . . . .
errfile: error-log file
error function and
error function. erf:error . . . . . .
error messages. e e e e e
error numbers. /introduction . . . .
error records from dump. . . . . . .

“ e s s e .

. .

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

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

error-logging daemon. . . . . . . .
error-logging interface. . . . . . . .
errors. Crrpli .« . . . 4 o . e . . .
EITOTS. o o o o o o o o o o o o o o

errpt: process a reportof . . . . . .
errstop: terminate the . . . . . . .
establish an out-going . . . . . ..

establish mount table. . . . . . . .
Euclidean distance function. . . . .

evaluate argumentsasan . . . . . .
evaluation command. . . . . . . .
event traces. . . .
event-tracing driver. . . . . . . . .
ex: texteditor. . . . . . ... ..
examine system images. . . . . . .
execl: execute a file.

o e 8 e s e

execute a command on the PCL . . .

execute a file.

L A Y

R

getenv(3F)

. sky(6)

erf(3M)
err(7)

. crrdead(1M)

errdemon(1M)
errfile(4)
erf(3M)
erf(3M)

. perror(3C)

intro(2)

. errdead(1M)
. matherr(3M)

errfile(4)
errdemon(1M)
errstop(1M)
err(7)
errpt(1M)

. spell(1)

errpt(i1M)
errstop(1M)
dial(3C)

. setmnt(1M)
. hypot(3M)

. expr(l)

. test(1)

. vpmsave(1M)
. trace(7)

. ex(1)

. crash(1M)

. exec(2)

execute command. xargs: . . . . . . .
. at(l)

execute commands at a later . . . .
execute regular expression. . . .

execution. env: .
execution for an interval. . . . . . .
execution for interval. . . . . . . .
execution profile. . . . . . . . ..
execution time profile. . . . . . ..
eXECULioN. UUX: « v ¢ « v . . . . .
exercise link and unlink . . . .

existing one. creat: create . . . . .

exit: terminate process. . . . . . . .
exp: exponential, logarithm, . . . . .
exp: Fortran exponential . . . . . .
expand files. e e e e e e e
explicit Fortrantype . . . . . . ..
exponential intrinsic . . . . . . ..

exponential, logarithm, power, . . .
expr: evaluate arguments asan . . .
expression compile and match . .

expression compile. . . . . . . ..

EXPression. . . . . . v 4 . . 0 o. .
€Xpression. regcmp: . .+ o o .o o .
Extended Fortran Language. . . . .
extract error records from . . . . .
f77: Fortran 77 compiler. . . . . . .
£77, ratfor,orefifiles. . . . . . . .
factor a number. . . . . . ..

factor: factor a number. . . . . . .
fashion /access long integer . . . .
fast incremental backup. . . . . . .
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net(1C)
exec(2)
xargs(1)

regemp(3X)

. env(l)
. sleep(1)
. sleep(3C)

monitor(3C)
profil(2)

. uux(1C)
. link(1M)
. creat(2)

exit(2)
exp(3M)

. exp(3F)
. pack(l)
. ftype(3F)

exp(3F)
exp(3M)
expr(1)
regexp(5)
regemp(1)
expr(1)

. regemp(3X)

cfi(1)

. errdead(1M)

f77(1)

. fsplit(1)

factor(1)

. factor(1)

sputl(3X)
finc(1M)



Permuted Index

malloc:

procedure. checkall:
abort: generate an 10T
stream.

inquiries.

statistics for a file system.
times. utime: set

Idfcn: common object
determine accessibility of a
hpio: HP 2645A terminal tape
tar: tape

cpio: copy

pwck: password/group
chmod: change mode of
change owner and group of a
diff: differential

diff3: 3-way differential
fentl:

fentl:

public UNIX-to-UNIX system
corc: format of corc image
umask: set and get

crontab: user crontab

fields of each line of a

dd: convert and copy a

a delta (change) to an SCCS
close: close a

dup: duplicate an open

selected parts of an object
sact: print current SCCS
getgrent: get group

getpwent: get password
getutent: access utmp
putpwent: write password
execl: execute a

grep: search a

Idopen: open a common object
acct: per-process accounting
ar: common archive

ar: archive

errfile: error-log

pnch:

intro: introduction to

line number entries of a

get: get a version of an SCCS
group: group

files. filehdr:

file. Idfhread: read the
Idohseck: seck to the optional
fixed-head disk

split: split a

issuc: issuc identification
Idclose: close a common object
file header of a common object
entries of a section of a

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

section of an object

of a symbol table entry of a
symbol table entry of a

fast main memory allocator. . . . . . malloc(3X)
faster file system checking . . . . . . checkall(1M)
fault. . . . o e e e e e e e e abort (3C)
fclose: close or flusha . . . . . . .. fclose(3S)
fentl: filecontrol. . . . . . . . ... fentl(2)
fentl: file control options. . . . . . . . fentl(5)
ferror: streamstatus . . . . . . . . . ferror(3S)

ff: list file namesand . . .. ... . T(1M)

file access and modification . . . . . . utime(2)

file access routines. . . . . . .. .. ldfen(4)
file.access: « + « v 4 4 40w 0 ... access(2)
filearchiver. . . ... ... .... hpio(1)
filearchiver. . . . ... ... ... tar(1)

file archives inandout. . . . . . . . cpio(1)
filecheckers. . . . .. ... .... pwek (1M)
file. « ... e chmod(2)
file. chown: . ........... chown(2)
file comparator. . . . . . .. . ... diff(1)

file comparison. . . . . . ... ... diff3(1)
filecontrol. . . . . ... ... ... fentl(2)

file control options. . . . . . . . .. fentl(5)
filecopy. wuto: . . . . .. ... .. uuto(1C)
filee. « ¢ 00 e core(4)

file creationmask. . . . . .. . ... umask(2)
file. « ..., crontab(1)
file. cut: cut out selected . . . . . . . cut(1)

file. « @ v v e e e e e e e dd(1)

file. deltazmake . . . . ... ... delta(1)
filedescriptor. . . . . . ... ... close(2)

file descriptor. . . . . . ... ... dup(2)

file: determine file type. . . . . . . . file(1)

file. dump:dump . . .. ... ... dump(1)

file editing activity. . . . . . . . .. sact(l)
fileentry. . . . . v 00w .. getgrent(3C)
fileentry. . . ... ... ..... getpwent (3C)
fileentry. . ... ......... getut (3C)
fileentry. . .. ... ... .... putpwent(3C)
file. . ... 0o, exec(2)

file forapattern. . . . ... .. .. grep(1)

file forreading. . . . . . ... ... Idopen(3X)
fileformat. . . ... ... ..... acct(4)
fileformat, . . . ... .00 ... ar(4)
fileformat. . . .. ......... ar.pdp(4)
fileformat. . . . . ... ... ... crrfile(4)

file format for card images. . . . . . . pnch(4)
fileformats. . .. ......... intro(4)

file function. /manipulate . . . . . . IdIread (3X)
file. « ..l e get(1)

file. .« .. o0 e e e group(4)

file header for common object . . . . . filehdr(4)

file header of a common object . Idfhread(3X)
file headerofafile. . . . ... ... Idohseck (3X)
file. hs: RHI1/RJS03-RJS04 . . . . . hs.pdp(7)
file into pieces. . . . . . ... ... split(1)

filee. . . . .00 issue(4)

file. . ... e Idclose(3X)
file. ldfhread: readthe . . . . . . . . Idfhread (3X)
file. /seek to line number . . . . . . . Idiseck (3X)
file. Idohseek: seekto . . . . . . . . Idohseek (3X)
file. /seek to relocation . . . . . . . . Idrseek (3X)
file. /read an indexed/named . . . . . ldshread (3X)
file. /to an indexed/named . . . . . . Idsseek (3X)
file. /compute theindex . . . . . . . Idtbindex (3X)
file. /read anindexed . . .. .. .. Idtbread (3X)
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table of a common object
entries in a common object
link: link to a

mknod: build special

or a special or ordinary
ctermid: generate

mktemp: make a unique

a file system. fI: list

change the format of a text
name list of common object
null: the null

/find the slot in the utmp
/identify processes using a
one. creat: create a new
passwd: password

merge same lines of several
soft-copy terminals. pg:

fseek: reposition a

Iseek: move read/write

prs: print an SCCS

read: read from

for a common object

rf: RF11/RS11 fixed-head disk
remove a delta from an SCCS
bfs: big

two versions of an SCCS
sccsfile: format of SCCS
header for a common object
stat: get

line number information from a
processes using a file or
checksum and block count of a
/retrieve symbol name for
syms: common object
daily/weekly UNIX system
procedure. checkall: faster
fsck:

fsdb:

names and statistics for a
volume.

mkfs: construct a

mount: mount and dismount
mount: mount a

ustat: get

mnttab: mounted

umount: unmount a

access time. dcopy: copy

fsck. checklist: list of
checking. volcopy: copy
deliver the last part of a

term: format of compiled term
tmpfile: create a temporary
create a name for a temporary
mkboot: convert a.out

and modification times of a
ftw: walk a

file: determine

undo a previous get of an SCCS
report repeated lines in a

val; validate SCCS

write: write on a

umask: set

common object files.

and print process accounting

Permuted Index

file. /seek to thesymbol . . . . . . . Idtbseek (3X)
file. linenum: line number . . . . . . linenum(4)
filee. « v v v v e link (2)

file. & v v v e e e e e e e e e mknod (1M)
file. /make a directory, . . . . . . . mknod(2)
file name for terminal. . . . . . . . . ctermid(3S)
filename. . . . . . ..o 0. mktemp(3C)
file names and statisticsfor . . . . . . F(1M)

file. newform: . . ... ... ... newform(1)
file. nm:print . . .. ... ... nm(1)
11 null(7)

file of the currentuser. . . . . . . . . ttyslot (3C)
file or file structure. . . . . . . . .. fuser(1M)
file or rewrite an existing . . . . . . . creat(2)

file. . . . v o e e passwd(4)
file paste: . . . .. 00000 . paste(1}

file perusal filterfor . . . . . . . .. pe(l)

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

file. « v v v e e e e e e e prs(1)

file. . . . o v i i read(2)

file. /relocation information . . . . . . reloc(4)

file. &« v v v o e e rf.pdp(7)
fileermdel: . . . ... ... .... rmdel(1)
filescanmer. . . . . . ... ... bfs(1)

file. sccsdiff: compare . . . . . . .. scesdiff (1)
file. « o v v i e e e e e e e scesfile(4)
file. scnhdr:section . . . . . . ... scnhdr(4)
filestatus. . . . . . . 0.0 e . stat(2)

file. strip: strip symboland . . . . . . strip(1)

file structure. fidentify . . . . . . . . fuser (1M)
file. sum:print . . ... ... ... sum(1)

file symbol table entry. . . . . . . . . ldgetname (3X)
file symbol table format. . . . . . . . syms(4)

file system backup. filesave: . . . . . . filesave (1M)
file system checking . . . . . . . .. checkall(1M)
file system consistency check . . . . . fsck(1M)
file system debugger. . . . . . . . . fsdb(1M)
file system. M: listfile . . . . . . .. T(1M)

file system: format of system . . . . . fs(4)
filesystem. . . . . . . . ... ... mkfs(1M)
filesystem. . . . . .. .00 mount(1M)
filesystem. . . . v v 0 4 . 00w . mount(2)
file system statistics. . . . . . . . . . ustat(2)

file systemtable. . . . . ... ... mnitab(4)
filesystem. . . . . . . .00 .. umount(2)
file systems for optimal . . . . . .. dcopy(I1M)
file systems processed by . . . . . . . checklist(4)
file systems with label . . . . . . . . volcopy(1M)
file. tail: . . . .00 0. e e 1ail(1)

file. « v v v v e e e e e term(4)

fle. . .. . e tmpfile(3S)
file. tmpnam: . . . . .. ... .. tmpnam(3S)
file to boot image. . . . . . . . . . . mkboot (1M)
file. touch: update access . . . . . . . touch(1)
filetree. . . . . . .. .. fiw(3C)
filetype. « . « « v o0 0o file(1)
file.unget: . . . . . o 0w . unget(1)
file. unig: . . . . .00 o0 unig(1)

file. & ¢ v v v o e e val(1)

file. . . . .o write(2)
file-creation mode mask. . . . . . . . umask(1)
filehdr: file header for . . . . . . . . filehdr(4)
file(s). acctcom: search . . . . . . . acctcom(1)
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merge or add total accounting
create and administer SCCS
send: gather

VAX-11/780/ fscv: convert
cat: concatenate and print
cmp: compare two

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

file header for common object
find: find

frec: recover

format. arcv: convert archive
format specification in text
split 77, ratfor, or efl

string, format of graphical
cpset: install object

intro: introduction to special
link editor for common object
rm: remove

pack: compress and expand
pr: print

section sizes of common object
size: print sizes of object
sort: sort and/or merge
/convert object/archive

what: identify SCCS

system file system backup.
terminals. pg: file perusal
greek: select terminal

nl: line numbering

col:

graphical device routines and
tplot: graphics

find:

ttyname:

object library. lorder:
spell:

of the current user. ttyslot:
tee: pipe

hs: RH11/RJS03-RJS04
rf: RF11/RS11

string. ecvt: convert

frexp: manipulate parts of
absolute value/ floor:
remainder, absolute value/
vix: VAX-11/780 LSI console
cflow: generate C

fclose: close or

per-process accounting file
RMOS disk packs. format:
ar: common archive file

files from PDP-11 to common
ar: archive file

errfile: error-log file

pnch: file

RP06 and RMOS disk packs.
newform: change the

inode:

term:

files. acctmerg: . . . . . . . . ... acctmerg(1M)
files. admin: . . ... ....... admin(})
files and/or submit RJE jobs. . . . . . send(1C)
files between PDP-11and . . . . . . fscv.vax(1M)
files. .. ... ... 00000, cat(1)

files. . ... ... L. ... cmp(1)
files. comm: select or reject . . . . . . comm(i)
files. . .. ... ..., cp(1)

files. diffmk: . . . ... ... ... diffmk(1)
files. filehdr: . . . . . . ... ... filehdr(4)
files. . .. ... find(1)

files from a backup tape. . . . . . . . frec(1M)
files from PDP-11 to common . . . . . arcv.pdp(1)
files. fspec: . . . . ... ... ... fspec(4)
files. fsplit: . . . . . e e e e e e fsplit(1)
files. /graphical primitive . . . . . . gps(4)

files in binary directories. . . . . . . . cpset (1M)
files. . ... ... ... ..., intro(7)
files. Id: . . .. ... ... ..., (1)

files or directories. . . . . . . . . .. rm(1)

files. . ... .00, pack(1)
files. . . . .0t pr(l)

files. sizezprint . . .. .. ... .. size(1)
files. .. ..., size.pdp(1)
files. . ... ... ..., sort(1)

files to common formats. . . . . . . . convert(1)
files. . ..o 0 vt e .. what(1)
filesave: daily/weekly UNIX . . . . . filesave(1M)
filter for soft-copy . .. . . . . . . . . pe(1)

filter. . ... ... .....0... greek(1)
filter. . ... .. ......... nl(1)

filter reverse line-feeds. . . . . . . , col(1)
filters. hpd: . . . .. ... ..., gdev(1G)
filters. . . . ... ......... tplot(1G)
finc: fast incremental backup. . . . . . finc(1M)
findfiles. . . .. ... ....... find(1)
find: find files. . .......... find(1)

find name of a terminal. . . . . . . . ttyname(3C)
find ordering relation foran . . . . . lorder(1)
find spelling errors. . . . . . . ... spell(1)
find the slot in the utmp file . . . . . ttyslot(3C)
fitting. . . . ... ... ... tee(1)
fixed-head disk file. . . . .. . ... hs.pdp(7)
fixed-head disk file. . . . . .. ... ef.pdp(7)
floating-point numberto . . . . . . . ecvt(3C)
floating-point numbers. . . . . . . . . frexp(3C)
floor, ceiling, remainder, . . . . . . . floor(3M)
floor: floor, ceiling, . . ... .. .. floor (3M)
floppy interface. . . . . . ... ... vix(1M)
flowgraph. . . . . ... .. .. cflow(1)
flushastream. . ... ....... fclose(3S)
fopen: open a stream. . . . .. ... fopen(3S)
fork: create a new process. . . . . . . fork(2)
format. acct: . . . ... ... ... acct(4)
format and/or check RP06 and . . format(1M)
format. . ............. ar(4)
format. arcv: convert archive . . . . . arcv.pdp(1)
format. . ... ... ..., ar.pdp(4)
format. . ... .......... errfile(4)
format for card images. . . .. ... pnch(4)
format: format and/or check . . . . . format(1M)
formatofatextfile. . . . ... ... newform(1)
formatofani-node. . . . . . .. .. inode(4)
format of compiled term file.. . . . . . term(4)
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core:
cpio:

dir:

/graphical primitive string,
scesfile:

file system:

files. fspec:

object file symbol table
object/archive files to common
intro: introduction to file
utmp: utmp and wimp entry
scanf: convert

argument list. vprintf: print
argument list. vprintf: print
printf: print

f77:

abs:

system/ signal: specify
function. acos:

function. asin:

function. atan2:

function. atan:

and, or, xor, not:

getarg: return

intrinsic function. logl0:
intrinsic function. conjg:
function. cos:

ratfor: rational

getenv: return

function. exp:

intrinsic function. cosh:
intrinsic function. sinh:
intrinsic function. tanh:
complex argument. aimag:
function. aint:

efl: Extended

functions. max:

functions. min:

intrinsic function. log:
functions. anint:

abort: terminate

functions. mod:

function. sin:

function. sqrt:

len: return length of

index: return location of
issue a shell command from
function. tan:

mclock: return

intrinsic function. sign:

int: explicit

-

backup tape.

df: report number of
floating-point numbers.

frec: recover files

and line number information
getc: get character or word
gets: get a string

rmdel: remove a delta

getopt: get option letter
errdead: extract error records
read: read

system: issue a shell command

Permuted Index

format of core image file. . . . . . . . core(4)
format of cpio archive. . . . . . . . . cpio(4)
format of directories. . . . . . . . . dir(4)
format of graphical files. . . . . . . . gps(4)
format of SCCSfile. . . . . . . . .. scesfile(4)
format of system volume. . . . . . . . fs(4)
format specification intext . . . . . . fspec(4)
format. syms: common . . . . . . . . syms(4)
formats. convert: convert . . . . . . . convert(1)
formats. e e e e e e . .+ . intro(4)
formats. . . . . . .. 0 0. . . utmp(4)
formatted input. . . . . . .+ . . . scanf(3S)
formatted output of a varargs . . . . . vprintf(3S)
formatted output of a varargs . . . . . vprintf(3X)
formattedoutput. . . . . . . . . . . printf(3S)
Fortran 77 compiler. . . . . . . . . . f77(1)
Fortran absolute value. . . . . . . . . abs(3F)
Fortran action on receiptofa . . . . . signal (3F)
Fortran arccosine intrinsic . . . . . . acos(3F)
Fortran arcsine intrinsic . . . . . . . asin(3F)
Fortran arctangent intrinsic . . . . . . atan2(3F)
Fortran arctangent intrinsic . . . . . . atan(3F)
Fortran boolean functions. . . . . . . bool(3F)

Fortran command-line argument.

. getarg(3F)

Fortran common logarithm . . . . . . loglO(3F)
Fortran complex conjugate . . . . . . conjg(3F)
Fortran cosine intrinsic . . . . . . . . cos(3F)
Fortrandialect. . . . . . . . . . .. ratfor(1)
Fortran environment variable. . . . . . getenv(3F)
Fortran exponential intrinsic . . . . . exp(3F)
Fortran hyperbolic cosine . . . . . . . cosh(3F)
Fortran hyperbolicsine . . . . . . . sinh(3F)
Fortran hyperbolic tangent . . . . . . tanh(3F)
Fortran imaginary partof . . . . .. aimag(3F)
Fortran integer part intrinsic . . . . . aint(3F)
Fortran Language. . . . . . . . .. efi(1)
Fortran maximum-value . . . . . . . max(3F)
Fortran minimum-value . . . . . . . min(3F)
Fortran natural logarithm . . . . . . log(3F)
Fortran nearest integer . . . . . . . . round(3F)

Fortran program.

. abort(3F)

Fortran remaindering intrinsic . . . . mod(3F)
Fortran sine intrinsic . . . . . . . . sin(3F)
Fortran square root intrinsic . . . . . sqrt(3F)
Fortranstring. . . « « « « « « « « .+ len(3F)
Fortran substring. . . . . . . . . . . index(3F)
Fortran. system: . . . . . .. ... system(3F)
Fortran tangent intrinsic . . . . . . . tan(3F)
Fortran time accounting. . . . . . . . mclock(3F)
Fortran transfer-of-sign . . . . . . . sign(3F)
Fortran type conversion. . . . . . . . ftype(3F)
fread: binary input/output. . . . . . . fread(3S)
frec: recover files froma . . . . . .. frec(1M)
freediskblocks. . . « o v o o . . . . df(IM)
frexp: manipulate partsof . . . . . . frexp(3C)
from a backuptape. . . . . . . . . . frec(IM)
from a file. /stripsymbol . . . . . . . strip(l)
fromastream. . . ... ... . . . getc(3S)
fromastream. . . . .. ...... gets(3S)
froman SCCSfile. .. ... ... . rmdel(l)
from argument vector. . . . . . . . . getopt(3C)
fromdump. . .. ... ..... . errdcad(1M)
fromfile. . . .« .00 read(2)
fromFortran. . « . + « .+« . . . . . system(3F)
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ncheck: generate names
nlist: get entries

arcv: convert archive files
acctems: command summary
getpw: get name

of file systems processed by
check

PDP-11 and VAX-11/780/

pointer in a stream.

text files.

efl files.

communication package.

Fortran arccosine intrinsic
Fortran integer part intrinsic
error function. erf: error
Fortran arcsine intrinsic
Fortran arctangent intrinsic
Fortran arctangent intrinsic
complex conjugate intrinsic
cos: Fortran cosine intrinsic
hyperbolic cosine intrinsic
precision product intrinsic
and complementary error
Fortran exponential intrinsic
gamma: log gamma

hypot: Euclidean distance
line number entries of a file
common logarithm intrinsic
natural logarithm intrinsic
matherr: error-handling

prof: profile within a
transfer-of-sign intrinsic

sin: Fortran sine intrinsic
hyperbolic sine intrinsic
Fortran square root intrinsic
tan: Fortran tangent intrinsic
hyperbolic tangent intrinsic
math: math

jO, j1, jn, yO, y1, yn: Bessel
or, xor, not: Fortran boolean
positive difference intrinsic
logarithm, power, square root
remainder, absolute value
max: Fortran maximum-value
min: Fortran minimum-value
Fortran remaindering intrinsic
hp: handle special

terminal. 450: handle special
anint: Fortran nearest integer
sinh: hyperbolic

string comparision intrinsic
sin: trigonometric

using a file or file/
accounting records.

jotto: secret word

moo; guessing

back: the

bj: the

chess: the

craps: the

reversi: a

wump: the

from i-numbers. . . . . . .. .. . . ncheck(1M)
from namelist. . . . ... . ... . nlist(3C)
from PDP-11 to common format. . arcv.pdp(1)
from per-process accounting/ . . . . . acctems(1 M)
fromUID. . ............ getpw(3C)
fsck. checklist: list . . . .. . ... checklist (4)
fsck: file system consistency . . . . . . fsck(1M)
fscv: convert files between . . . . . . fscv.vax(1M)
fsdb; file system debugger. . . . . . . fsdb(1M)
fseek: repositiona file . . . .. ... fseek(3S)
fspec: format specificationin . . . . . fspec(4)
fsplit: split f77, ratfor,or . . . . . . . fsplit(1)
ftok: standard interprocess . . . . . . stdipc(3C)
ftw: walkafiletree. . . . ... ... fiw(3C)
function. acos: . . . . . .. .. .. acos(3F)
function. aint: . . . . . ... ... aint(3F)
function and complementary . . . . . erf(3M)
function. asin: . . . .. ... ... asin(3F)
function. atan2: . . . . . . . . ... atan2(3F)
function. atan: . . . . . . . . ... atan(3F)
function. conjg: Fortran . . . . . . . conjg(3F)
function. . . . . . ... ... ... cos(3F)
function. cosh: Fortran . . . . . . . . cosh(3F)
function. dprod: double . . . . . .. dprod (3F)
function. erf: error function . . . . . . erf(3M)
function. exp: . « v v v v ... .. exp(3F)
function. . . . . . . .. ... ... gamma(3M)
function. . . . . . . . .. .. ... hypot(3M)
function. ldlread: manipulate . . . . . ldlread (3X)
function. logl0: Fortran . . . . ., . . log!10(3F)
function. log: Fortran . . . . . ... log(3F)
function. . . . . ... . ... ... matherr(3M)
function. . . . . . ... .. ... prof(5)
function. sign: Fortran . . . . . . . . sign(3F)
function. . . . . . ... ... ... sin(3F)
function. sinh: Fortran . . . . . . . . sinh(3F)
function. sqrt: . . . . . .. .. .. sqrt(3F)
function. . . ... ... ...... tan(3F)
function. tanh: Fortran . . . . . .. tanh(3F)
functions and constants. . . . ., . . . math(5)
functions. . . . . ... ... ... bessel(3M)
functions. and, . . ... ... ... bool(3F)
functions. dim: . . ... ...... dim(3F)
functions. exp: exponential, . . . . . . exp(3M)
functions. /floor, ceiling, . . . . . . . floor(3M)
functions. . . . ... . ... ... max (3F)
functions. . . . . . . . ... ... min(3F)
functions. mod: . . . . . . ... .. mod (3F)
functions of HP terminals. . . . . . . hp(1)
functions of the DASI 450 . . . . . . 450(1)
functions. . . . . . . . . .0 ... round (3F)
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letter from argument vector. . . . . . getopt (3C)
lex: generate programs for . . . . ., . lex(1)

lexical tasks. lex: . . . .. ... .. lex(1)

Ige: string comparision . . . . . . . . strcmp(3F)
libraries. /introduction ., . . . . . . ., intro(3)
library. /find ordering . . . . ., .. . lorder(1)
library maintainer. . . . ., . . . . . ar.pdp(1)
library maintainer for . . . . . . . . ar(1)

limits. . .. ... ......... ulimit(2)

line connection. /establish . . . . . . dial(3C)

line discipline. /set terminal . . . . . getty(IM)
line interface. . . . . . . ... ... du.pdp(7)
line. . ... ... ......... line(1)
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common object file. linenum:
function. Idiread: manipulate
section of a/ ldlseek: seek to
file. strip: strip symbol and
nl:

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

Ip:

Isearch:

col: filter reverse

in a common object file.
files. comm: select or reject
uniq: report repeated

paste: merge same

vpmtest: test KMC

link: exercise

files. Id:

1d:

a.out: common assembler and
a.out: PDP-11 assembler and
system calls.

pel: parallel communications

pcldaemon: PCL

cp, In, mv: copy,

link:

protocol. dmc: communications

Is:

for a file system. ff:

nlist: get entries from name
nm: print name

am: print name

by fsck. checklist:

handle variable argument
output of a varargs argument
output of a varargs argument
xargs: construct argument
files. cp,

romboot: special ROM bootstrap
index: return

end: last

memory. plock:

intrinsic function.

gamma:

newgrp:

logarithm intrinsic function.
log10: Fortran common

log: Fortran natural
functions. exp: exponential,
errpt: process a report of
getlogin: get

logname: get

cuserid: get character
logname: return

passwd: change

setting up an environment at

user.
string. a64l: convert between
sputl: access

between 3-byte integers and

line number entriesina . . . . . . . linenum(4)
line number entriesof afile . . . . . . IdIread 3X)
line number entriesofa . . . . . . . Idiseek (3X)
line number information from a . strip(1)

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

lineof a file. cut:cut . . . . . . . . cut(1)

line printer. lp, cancel: . . . . . . . . Ip(1)

line printer. .+ .« . . 0 o o 0 4o .. Ip(M)

line: readone line. . . . . . . . . .. line(1)
linear search and update. . . . . . . . Isearch(3C)
line-feeds. . « « ¢« ¢ v v o0 w0 col(1)
linenum: line number entries . . . . . linenum (4)
lines common to twosorted . . . . . . comm(1)
linesinafile. . . . « . v« v o . .. uniq(1)
lines of several file . . . . . . . . .. paste(1)
lines. v v v 4 o b v e e e e e e vpmtest (1M)
link and unlink system calls. . . . . . link(1M)
link editor for common object . . . . . 1d(1)
linkeditor. . . « « v « v v v o o o 1d.pdp(1)
link editor output. . . . . . . . . . . a.out(4)
link editoroutput. . . . . . . . . . . a.out.pdp(4)
link: exercise link and unlink . . . . . link(1M)
link interface. . . . . . . .. ... pel(7)

link: linktoafile. . . . . ..+ . ... link(2)

link MORItOr. « + « « o « « « & « o & pecldaemon (1 M)
linkormove files. . . « . « 4 . « . . cp(1)
linktoafilee. . ...« oo .. link(2)

link with built<in DDCMP . . . . . . dme(7)

lint: a C program checker. . . . . . . lint(1)

list contents of directory. . . . . . . . 1s(1)

list file names and statistics . . . . . . T(1M)

1 nlist(3C)
T S nm.pdp(1)
list of common object file. . . . . . . nm(1)

list of file systems processed . . . . . checklist(4)
list. varargs: . . . . . . o 0 o s oo e varargs(5)
list. /print formatted . . . . . . . . vprintf(3S)
list. /print formatted . . . . . . . . vprintf(3X)
list(s) and execute command. . . . . . xargs(l)

In, mv: copy, linkormove . . . . . . cp(1)
loaders. . « « v - v v e e a0 e e . romboot (8)
location of Fortran substring. . . . . . index(3F)
locations in program. . . . . . . . . end(3C)
lock process, text, or datain . . . . . plock(2)
log: Fortran natural logarithm .. . log(3F)

log gamma function. . . . . . . . . . gamma(3M)
logintoanewgroup. . . . . . . . - newgrp(1)
log10: Fortran common . . . . . . . log10(3F)
logarithm intrinsic function. . . . . . log10(3F)
logarithm intrinsic function. . . . . . log(3F)
logarithm, power, square root . . . . . exp(3M)
logged €rrors. « + .« « o . ..o e s errpt(IM)
loginname. . . . . . 0 ..o ou . getlogin(3C)
loginname. . ¢ ¢ ¢ . . 00 ... logname(1)
login name of theuser. . . . . . . . . cuserid(3S)
login name of user. . . . . . . . . . logname(3X)
loginpassword. . . . . . . . . . . . passwd(1)
login: signon. . . . . - .. .. .. login(1)
login time. profile: . . . . . . . .. profile(4)
logname: get login name. . . . . . . . logname(1)

logname: return login name of

. logname(3X)

long integer and base-64 ASCII . a641(3C)
long integer dataina/ . . . . . . . . sputi(3X)
long integers. 13tol: convert . . . . . . 13101(3C)
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for an object library.

nice: run a command at
rcquests to an LP line/
send/cancel requests to an

enable: enable/disable
Ipsched: start/stop the
accept: allow/prevent
Ipadmin: configure the
Ipstat: print

spooling system.
request scheduler
information.
directory.

update.

pointer.

vix: VAX-11/780

vpm: Virtual Protocol

for the virtual protocol
values:

/access long integer data in a
m4:

program. tapeboot:

ht: TU16/TE16

tm: TMI11/TUI10

ts: TS11

tu78: TU78

send mail to users or read
read mail.

mail: send

processing system.

malloc:

malloc: fast

regenerate groups of/ make:
ar: archive and library

ar: archive and library
intro: introduction to

intro: introduction to system
SCCS file. delta:

mkdir:

or ordinary file. mknod:
mktemp:

regenerate groups of/
banner:

key.

allocator.

manual.

tsearch:

hsearch:

shi: shell layer

records. fwtmp;

of a file function. Idlread:
floating-point/ frexp:

man: print entries in this
ascii:

files. diffmk:

umask: set file-creation mode
set and get file creation
table. master:

information table.

regular expression compile and
math:

Permuted Index

lorder: find ordering relation . . . . . lorder(1)
lowpriority. . . . ... ...... nice(1)

Ip, cancel: send/cancel . . . .. .. . Ip(1)

LP line printer. Ip, cancel: . . . . . . Ip(1)

Ip: line printer. . . . . . ... ... 1p(7)
LPoprinters. . . ... ....... enable(])
LP request scheduler . . . ... .. Ipsched (1 M)
LPrequests. . . ... ....... accept (1 M)
LP spooling system. . . . . .., .., Ipadmin(1M)
LP status information. . . . . . ., . . Ipstat(1)
lpadmin: configure the LP . . . . . . lpadmin(1M)
Ipsched: start/stop the LP . . . , ., . lpsched (1M)
Ipstat: print LP status . . . ... . . Ipstat(1)

Is: list contentsof . . . . ..., .. 1s(1)

Isearch: linear searchand . . . . . . . Isearch(3C)
Iseek: move read/write file . . . . . . Iseek (2)

LSI console floppy interface. . . . . . vix(1M)

m4; macro processor. . . . . . . . , md(1)
Machine. . . ... ... ..., vpm(7)
machine. vpme: compiler . . . . . . . vpme.dec(1 M)
machine-dependent values. . . , . . . values(5)
machine-independent fashion . . . . . sputl(3X)
Macro processor. . . . . . . . . . . m4(1)
magnetic tape bootstrap . . . . . . . tapeboot(8)
magnetic tape interface. . . . . .. . ht(7)
magnetic tape interface. . . . . . . ., tm.pdp(7)
magnetic tape interface. . . . . . . . ts11(7)
magnetic tape interface. . . . . ., . . tu78(7)
mail. mail: . ... ... .,..... mail (1)
mail: send mail tousersor . . ., . . mail(l)

mail to users or read mail. . . . . . . mail(1)
mailx: interactive message . . . . . . mailx(1)
main memory allocator, . . . . .. . malloc(3C)
main memory allocator. . . . . . . . malloc(3X)
maintain, update,and . . . . . . . . make(1)
maintainer. . . . ... .. ..., .. ar.pdp(1)
maintainer for portable/ . . . . . . . ar(1)
maintenance commands . . . . . . . intro(1M)
maintenance procedures. . . . . . . . intro(8)
make a delta (change) toan . . . . . delta(1)
make a directory. . . . . ... ... mkdir(1)
make a directory, or a special . . . . . mknod(2)
make a unique file name. . . . . . . . mktemp(3C)
make: maintain, update, and . . . . . make(1)
makeposters. . . . . . . .. ... . banner(1)
makekey: generate encryption . . . . . makekey (1)
malloc: fast main memory . . . . . . malloc(3X)
malloc: main memory allocator. . malloc(3C)
man: print entriesinthis . . . . .. ., man(1)
manage binary search trees,. . . . . . tsearch(3C)
manage hash search tables. . . . . . . hsearch(3C)
manager. . . . . ... ... ... shi(1)

manipulate connect accounting
manipulate line number entries

. . fwtmp(iM)
. . ldiread(3X)

manipulate partsof . . . . . ... . frexp(3C)
manual. . . ... .. ... ..., man(1)

map of ASCII characterset. . . . . . ascii(5)

mark differences between . . . . . , . diffmk (1)
mask. . . ... ... umask(1)
mask. umask: . . .. ... ..., umask(2)
master device information . . . . . . master.dec(4)
master: master device . . . . . . . . master.dec(4)
match routines. regexp: . . . . . . . regexp(5)
math functions and constants. . . . . . math(5)
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constants.

function.
multiple-access-user-space/
functions.

max: Fortran

maze: generate a
accounting.
rp07: RPO7 non-removable

malloc: main
malloc: fast main
shmctlk: shared
mem: core
/(shared

memccpy:

shmop: shared
lock process, text, or data in
shmget: get shared
sort: sort and/or
files. acctmerg:
file paste:

msgcetl:

msgop:

mailx: interactive
ipcrm: remove a
msgget: get

mesg: permit or deny
perror: system error
kme: KMC-11B/KMS11
functions.

min: Fortran

and commands.

boot image.

special or ordinary file.
name.

mlll:

table.

intrinsic functions.

chmod: change

umask: set file-creation
chmod: change

dmk: DM11-BA

dmkset: connect DM11-BA
getty: set terminal type,

bs: a compiler/interpreter for
touch: update access and
utime: set file access and
pcldaemon: PCL link
profile.

uusub:

mount:
system. mount:

system.
setmnt: establish
mnttab:

math: math functionsand . . . . . . math(5)
matherr: error-handling . . . . . . . matherr(3M)
MAUS: & o o o o & o o o o o o o o o maus(2)
max: Fortran maximum-value . . . . . max (3F)
maximum-value functions. . . . . . . max(3F)
maze: generale a maze. . . .« o o .« maze(6)
MAZE. « o o o o o o & o o o o v e maze(6)
mclock: return Fortran time . . . . . mclock (3F)
medium moving-head disk. . . . . . . rp07(7)
Mem: COre MEMOTY. . & & « « o + + « mem(7)
memccpy: memory operations. . memory(3C)
memory allocator. . . . . . . . . .. malloc(3C)
memory allocator. . . . . . . . . . . malloc(3X)
memory control operations. . . . . . . shmctl(2)
MEMOTY. « « « o « o o s o o o o o« mem(7)
memory) operations. . . . . . . . . . maus(2)
memory operations. . . . . .« . . . . memory(3C)
memory operations. . . . . . . . . . shmop(2)
memory. plock: . . . . .. .. ... plock(2)
memory segment. . . . . . . o o+ . e shmget(2)
mergefiles. . « . . . . ... ... sort(1)
merge or add total accounting . . . . . acctmerg(1M)
merge same lines of several . . . . . . paste(1)
mesg: permit or deny messages. . mesg(1)
message control operations. . . . . . . msgetl(2)
message operations. . . . . . . . . . msgop(2)
message processing system. . . . . . . mailx(1)
MESSAEE QUEUE o & « « + o o o + o o ipcrm(1)
MeESSAGE QUELE. .« o + o o o o o 4 . msgget(2)
MESSAZES. + + + v v a o e v e mesg(1)
MESSAZES.  « « o o o o o 4 0 0 e e s perror (3C)
MICrOPrOCESSOT. « « « = « & o o =« »+ = kme(7)

min: Fortran minimum-value . . . . . min(3F)
minimum-value functions. . . . . . . min(3F)
mk: how to remake the system . mk(8)
mkboot: convert a.out fileto . . . . . mkboot (1M)
mkdir: make a directory. . . . . . . . mkdir(1)
mkfs: construct a file system. . . . . . mkfs(1M)
mknod: build special file. . . . . . . . mknod (1 M)
mknod: make a directory, or a . mknod(2)
mktemp: make a unique file . . . . . mktemp(3C)
mill: MLI11 solid-state disk. . . . . . mll 1.pdp(7)
MLI11 solid-statedisk. . . . . . . . . mll1.pdp(7)
mnttab: mounted file system . . . . . mnttab(4)
mod: Fortran remaindering . . . . . . mod(3F)
MOdE. « o v v v v v e e e e e e chmod (1)
modemask. . . « ¢« o 0 0 v 0. . umask(1)
modeoffile. . . . ... ... ... chmod(2)
modem control multiplexor. . . . . . . dmk(7)
modems to KMCI11-B . . . . . ... dmkset(1M)
modes, speed, and line/ . . . . . .. getty(1M)
modest-sized programs. . . . . . . . bs(1)
modification times of a file. . . . . . . touch(1)
modification times. . . . . . . . . . utime(2)
MONMOT. « ¢ o ¢ = o + o o o v o o o pcldaemon(1 M)
monitor: prepare execution . . . . . . monitor (3C)
monitor vucp network. . . . . . . . . uusub(1M)
MOoO: guessing game. . . . . . . . . . moo(6)
mount a filesystem. . . . . . . . . . mount(2)
mount and dismount file . . . . . . . mount(1M)
mount: mount a file system. . . . . . . mount(2)

mount: mount and dismount file
mount table.
mounted file system table.
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mvdir:

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

hm: RM05

hp: RP04/RPOS/RP06

rm80: RM80

RPO07 non-removable medium
rp: RP-11/RP03

gd: general driver for
operations.

(shared memory)/ maus:
DH-11 asynchronous

dmk: DM11-BA modem control
cp, In,

function. log: Fortran
i-numbers,

anint: Fortran

PCL network.

exccute a command on the PCL
commands. stat: statistical
uusub: monitor uucp

a text file.

news: print

process.
priority.

list.

object file.

hangups and quits.
setjmp:

moving-head/ rp07: RP07
null: the

nl: line

graphics: access graphical and
Idfen: common

dump selected parts of an
Idopen: open a common
Idclose: close a common

the file header of a common
indexed/named section of an
the symbol table of a common
number entries in a common
am: print name list of common
information for a common
section header for a common
format. syms: common

file header for common
directories. cpset: install

Id: link editor for common
print section sizes of common
size: print sizes of

find ordering relation for an
formats. convert: convert

sky:

od:

reading. Idopen:

Permuted Index

move adirectory. . . . . ., .. ... mvdir(1M)
movefiles. . ... ......... cp(l)

move read/write file pointer. . . . . . Iscek (2)
moving-head disk. . . . . . ... .. hm(7)
moving-head disk. . . . . . .. ... hp(7)
moving-head disk. . . . . .. .. .. rm80(7)
moving-head disk. rp07: . . . . ., . . rp07(7)
moving-head disk. . . . . .. .. .. rp.pdp(7)
moving-head disks. . . . .. ... . gd(7)
msgctl: message control . . . . . . . msgctl(2)
msgget: get message queue. . . . . . . msgget(2)
mSsgop: message operations. . . . . . . msgop(2)
multiple-access-user-space . . . . . . maus(2)
multiplexers. /DZ-11/KMC-11B, . dz(7)
multiplexor. . . . . . ..., ... . dmk(?)
mv: copy, link or move files. . . . . . cp(l)
mvdir: move a directory. . . . . .. . mvdir(1M)
natural logarithm intrinsic . . . . . . log(3F)
ncheck: generate names from . ., . . . ncheck (1M)
nearest integer functions. . . . . . . . round(3F)
net: execute a command on the . . net(1C)
network. net: . . . . . . ... ... net(1C)
network useful with graphical . . . . . stat(1G)
metwork. . . . . ... L. L., uusub(1M)

newform: change the format of
newgrp: log in to a new group.

. newform(1)
. . newgrp(1)

newsitems. . . . ... ... ... news(1)
news: print news items. . . . . . . . news(1)
nice: change priorityofa . . . . . . . nice(2)
nice: run a command at low . ., . . . nice(1)

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

nlist: get entries from name . . . . . . nlist(3C)
nm: print namelist. . . . ... ... nm.pdp(1)
nm: print name list of common . nm(1)
nohup: run a command immunc to . . . nohup(1)
non-localgoto. . . . . . ... ... setjmp(3C)
non-removable medium . . . . . . . rp07(7)
nullfile. . . ... ... ... ... null(7)
null: thenull file. . . . . ... ... null(7)
numbering filter. . . . . ... ... ni(1)
numerical commands. . . ... ... graphics(1G)
object file access routines. . . . . . . ldfen(4)
object file. dump: . . . . .. .. .. dump(1)
object file for reading. . . . . . .. . Idopen(3X)
objectfile. . .. ... ....,... ldclose(3X)
object file. Idfhread: read . . . ., . . . Idfhread (3X)
object file. /seektoan . . . . . .. . Idsseek (3X)
object file. /seekto . . . . .. ... Idtbseek (3X)
object file. linenum:line . . . . .. . linenum{4)
objectfile. . .. .. .. ...... nm(1)
object file. /relocation . . . . . . . . reloc(4)
object file. scnhdr: . . . . . . . .. scnhdr(4)
object file symbol table . . . . , . . . syms(4)
object files. filehdr: . . . ... ... filehdr(4)
object files in binary . . . . . ... . cpset(1M)
objectfiles. . . . .. .. ... ... 1d(1)

object files. size: . . . . .. ..., size(1)
objectfiles. . . . ... ... .... size.pdp(1)
object library. lorder: . . . . . ... lorder(1)
object/archive files to common . . . . convert(1)
obtain ephemerides. . . . . . . . . . sky(6)
octaldump. . . ... ... .... od(1)
od:octal dump. . . . . . .. ..., od(1)

open a common object file for . . . . . Idopen(3X)
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fopen:

dup: duplicate an

open:

writing.

prf:

prld:

7500ps: VAX-11/750 console
7800ps: VAX-11/780 console
/(shared memory)
memccpy: memory

msgctl: message control
msgop: message

semctl: semaphore control
semop: semaphore

shmctl: shared memory control
shmop: shared memory
strcat: string

join: relational database
dcopy: copy file systems for
CRT screen handling and
vector. getopt: get

file. Idohseek: seek to the
fentl: file control

stty: set the

getopt: parse command
functions. and,

object library. lorder: find

a directory, or a special or
dial: establish an

assembler and link editor
assembler and link editor
vprintf: print formatted
vprintf: print formatted
printf: print formatted
acctdisk:

chown: change

chown: change

files.

handling and optimization
sal: system activity report
standard buffered input/output
interprocess communication
check RP06 and RMO5 disk
4014 terminal. 4014:
interface. pcl:

process, process group, and
getopt:

getpwent: get
putpwent: write

passwd:

getpass: read a

passwd: change login

pweck:

several file

dirname: deliver portions of
directory. getcwd: get
grep: search a file for a
processing language. awk:
signal.

pcldaemon:

net: execute a command on the
link interface.

OpEN A Sream. . . .« « « o o o o o o fopen(3S)
open file descriptor. . . . . . . . . . dup(2)

open for reading or writing. . . . . . . open(2)
open: open for readingor . . . . . . . open(2) ﬂ%}
operating system profiler. . . . . . . . prf(7)
operating system profiler. . . . . . . . profiler(1M)
operations. . . . . . . . .00 . .. 7500ps(8)
Operations. . . « o « 4 s 4 4 4w . s 7800ps(8)
Operations. . . « .« ¢ 4 4 0 e .0 s maus(2)
operations. . . . . .. e .. 4. memory(3C)
operations. . . . v . . e e .o 0. msgetl(2)
Operations. . . < .« o+ 4 4 4. .o oo msgop(2)
operations. . . . . v o0 v .0 e .o s semctl(2)
Operations. . . . . . . 4 . 0 0. . semop(2)
operations. . . . . . . . 4 . . . shmetl(2)
operations. . . . . 4 4 0 e e 4o . s shmop(2)
operations. . . . . . . e ... s string(3C)
OPErAtOr. & & o + ¢ o ¢ o o o o o o » join(1)
optimal access time. . . . - . . . . . dcopy(1M)
optimization package. curses: . . . . . curses(3X)
option letter from argument . . . . . getopt(3C)
optional file headerofa . . . . ... ldohseek (3X)
OpLioNS. .+ « ¢ ¢ ¢ 4 e w e e e fentl(5)
options for a terminal. . . . . . . .. stty(1)
OPLONS. =« ¢ v v v v a e e e getopt (1)

or, xor, not: Fortran boolean . . . . . bool (3F)
ordering relation foran . . . . . . . lorder(1)
ordinary file. mknod: make . . . . . . mknod (2)
out-going terminal line/ . . . . . . . dial(3C)
output. a.0ut: COMMON . + + + . « + a.out(4)
output. aout: PDP-11 . . . . . . .. a.out.pdp(4)

output of a varargs argument/
output of a varargs argument/

. . . vprintf(3S)
. . vprintf(3X)

OMPUL. & « v v v o o o v o w e e printf(38)
overview of accounting . . . . . . . . acct(1M)
owner and groupof a file. . . . . . . chown(2)
OWNEr OF GrOUP. + « « + « « « & & + » chown(1)
pack: compress and expand . . . . . . pack(1)
package. curses: CRT screen . . . . . curses(3X)
Package. - « « . v v e e e e e e sar(1M)
package. stdio: . . . . . . ... . stdio(3S)
package. ftok: standard . . . . . .. stdipc(3C)
packs. format: format and/or . . . . . format(1M)
paginator for the TEKTRONIX . 4014(1)
parallel communications link . . . . . pel(M)

parent process IDs. /get . . . . . . . getpid (2)
parse command options. . . . . . . . getopt (1)
passwd: change login password. . passwd(1)
passwd: password file. . . . . . . .. passwd(4)
password fileentry. . . . . . . . .. getpwent (3C)
password fileentry. . . . . . . . .. putpwent(3C)
passwordfile. . . . . . . . . . ... passwd(4)
password. . . . o 4 e e e e 00 . getpass(3C)
password. . . . 4 4 e . e e e .o s passwd(1)
password/group file checkers. . . . . . pwek(1M)
paste: merge same linesof . . . . . . paste(1)

path names. basename, . . . . . . . basename(1)
path-name of current working . . . . . getewd (3C)
pattern. . . . . v v a0 e 0 e e - s grep(1)
pattern scanpingand . . . . . . . . awk(1) SN
pause: suspend process until . . . . . pause(2) \
PCL link monitor. . . . . . . . . . . pcldaemon(1M)
PCLnetwork. . . . « + + + o« o« net(1C)

pel: parallel communications . . . . . pcl(T)
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fscv: convert files between

as: assembler for

editor output. a.out:

/convert archive files from

value about processor type.

mesg:

format. acct:

acctems: command summary from

-

terminals. pg: file
soft-copy terminals.
split: split a file into
channel.

tee:

popen: initiate

data in memory.

subroutines.

images.

fseek: reposition a file
Iseek: move rcad/write file
process.

and library maintainer for
basename, dirname: deliver
functions. dim:

banner: make

exp: exponential, logarithm,

function. dprod: double
monitor:

cpp: the C language
unget: undo a

profiler.

profiler.

graphical/ gps: graphical
types:

prs:

date:

cal:

of a file. sum:

editing activity. sact:
man:

cat: concatenate and

pr:

varargs argument/ vprintf:
varargs argument/ vprintf:
printf:

information bdblk:

Ipstat:

nm:

object file. nm:

system. uname:

news:

file(s). acctcom: search and
object files. size:

size:

names. id:

vpmsave: save and
requests to an LP line

Ip: line

vpr: Versatec

vp: Versatec

enable: enable/disable LP

Permuted Index

pcldaemon: PCL link monitor. ..
PDP-11 and VAX-11/780 systems.

. pcldaemon(1M)
. fscv.vax(1M)

PDP-11. . . . . v v v v v v v .. as.pdp(1)
PDP-11 assembler and link . . . . . . a.out.pdp(4)
PDP-11 to common format. . . . . . arcv.pdp(1)
pdpll, vax: provide truth . . . . . . . machid(1)
permit or deny messages. . . . . . . . mesg(1)
per-process accounting file . . . . . . acct(4)
per-process accounting/ . . . . . . . acctems(1M)
perror: system error messages. . perror(3C)
perusal filter for soft-copy . . . . . . pg(1)

pg: file perusal filter for . . . . . . . pg(1)
PIECES. « &+ v 4 v et e e e e e split(1)
pipe: create an interprocess . . . . . . pipe(2)
pipe fitting. . . . . . . ... ... tee(1)

pipe to/from a process. . . . . . . . . popen(3S)
plock: lock process, text,or . . . . . . plock(2)
plot: graphics interface. . . . . . . . plot(4)
plot: graphics interface . . . . . ., . . plot(3X)
pnch: file format forcard . . . . . . . pnch(4)
pointerinastream. . . . . . . .. . fseek (3S)
pointer. . . . . v v e e e e . Iseck(2)
popen: initiate pipe to/froma . . . ., . popen(3S)
portable archives. /archive . . . . . . ar(1)
portions of path names. . . . . . . . basename(1)
positive difference intrinsic . . . . . . dim(3F)
POSEETS. 4 v 4 o o 4 o e 0 e e banner(1)
power, square root functions. . . . . . exp(3M)
proprintfiles. . . . . ... ... .. pr(1)
precision product intrinsic . . . . . . dprod(3F)
prepare execution profile. . . . . . . . monitor(3C)
PTEPTOCESSOr. o « & o o & v o o o o & cpp(l)
previous get of an SCCS file. . . . . . unget(1)
prf: operating system . . . . . . .. prf(7)
prfld: operating system . . . . . . . . profiler(1M)
primitive string, formatof . . . . . . gps(4)
primitive system data types. . . . . . types(5)
print an SCCSfile. . . . . ... .. prs(1)

print and set thedate. . . . . . . . . date(1)
print calendar. . . . . . ... ... cal(1)

print checksum and block count . sum(1)
print current SCCSfile . . .. ... sact(1)
print entries in this manual. . . . . . man(1)
printfiles. . ... .. ....... cat(l1)
printfiles. . ... ......... pr(1)

print formatted outputofa . . . . . . vprintf(3S)
print formatted outputofa . . . . . . vprintf(3X)
print formatted output. . . . . . .. printf(3S)
print, initialize, update bad . . . . . . bdblk (1 M)
print LP status information. . . . . . Ipstat(1)
printnamelist. . . . .. ...... nm.pdp(1)
print name list of common . . . . . . nm(1)

print name of current UNIX . . . . . uname(1)
print news items. . . . . . . . .. . news(1)
print process accounting . . . . . . . acctcom(1)
print section sizes of common . . . . . size(1)
print sizes of object files. . . . . . . . size.pdp(1)
print user and group IDsand . . . . . id(1)

print VPM event traces. . . . . . . . vpmsave(1M)
printer. /cancel: send/cancel . . . . . Ip(1)
printer. . . . . 4 v 4 e e . a .. 1p(7)
printerspooler. . . . . . . ... .. vpr(1)
printer. . . . .. .. e e .. vp.pdp(7)
Printers. . .+ v v v 4 v 0 ... . . . enable(1)
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Permuted Index

output.

nice: run a command at low
nice: change

errors. errpt:

acct: enable or disable
acctprel:

acctcom: search and print
alarm: set a

times. times: get
initialization. init:

timex: time a command; report
exit: terminate

fork: create a new

process/ getpid: get process,
setpgrp: set

process group, and parent
inittab: script for the init
kill: terminate a

nice: change priority of a
kill: send a signal to a
popen: initiate pipe to/from a
parent process/ getpid: get
ps: report

memory. plock: lock

times: get process and child
wait: wait for child

ptrace:

pause: suspend

wait: await completion of
list of file systems

to a process or a group of
killall: kill all active
structure. fuser: identify
awk: pattern scanning and
shutdown: terminate all
mailx: interactive message
mé4: macro

vax: provide truth value about
dprod: double precision

function.

profile.

prof: display

monitor: prepare execution
profil: execution time
environment at login time.
prof:

prf: operating system

prild: operating system

sadp: disk access
standard/restricted command
link with built-in DDCMP
vpm: Virtual

vpmc: compiler for the virtual
arithmetic:

processor type. pdpll, vax:
true:

sxt:
/generate uniformly distributed

stream. ungetc:
a stream.

printf: print formatted . . . . . . . . printf(3S)
priority. . . . . . ... .. ... nice(1)
priority of a process. . . . . . . . . . nice(2)
process a report of logged . . . . . . errpt(1IM)
process accounting. . . . . . . . . . acct(2)
process accounting. . . . . . . . . . acctpre(1M)
process accounting file(s). . . . . . . acctcom(1)
process alarmclock. . . . . . . . . . alarm(2)
process and child process . . . . . . . times(2)
processcontrol . . . . . . . . . . . init(1M)
process data and system/ . . . . . . . timex(l)
PIOCESS. v v v v v v o o o v e e . exit(2)
PrOCESS. o v v 4 v v v b o b e e a fork(2)
process group, and parent . . . . . . getpid(2)
process group ID. . . . . ... ... setpgrp(2)
process IDs. /get process, . . . . . . getpid(2)
PrOCESS. « + o o o o 4 s o 0 0 o 4 s inittab(4)
PIOCESS. o v o o o o v o o o v o o . kili(1)
PrOCESS. + « « ¢ & o v o o o v o . . nice(2)
processora groupof/ . . . . . . .. kill(2)
PIOCESS.  « & & o & 4 o 4 b s w e oo popen(3S)
process, process group,and . . . . . . getpid(2)
process status. . . . . . . . . . . . ps(1)
process, text,ordatain . . . . . . . plock(2)
processtimes. . . . . . . . . 0 .. times(2)
process to stop or terminate. . . . . . wait(2)
Processtrace. . . « v o 4 ¢ 4 o 4 o . ptrace(2)
process until signal. . . . . . . ... pause(2)
PIOCESS. ¢ « « v « o & o o o o o o wait(1)
processed by fsck. checklist: . . . . . checklist(4)
processes. /send a signal . . . . . . . kill(2)
PrOCESSES. « « « « ¢ 4 w4 o 4 o . . killalt(1M)
processes using a fileor file . . . . . . fuser(1M)
processing language. . . . . . . . . . awk (1)
PrOCESSING. « « « v « = = « « & 4 o o shutdown(1M)
processing System. . . .« « . 0 . . mailx(1)
PrOCESSOT. &+ + & & & & + ¢ o & o o & m4(1)
processor type. pdpll, . . . . . . .. machid(1)
product intrinsic function. . . . . . . dprod (3F)
prof; display profiledata. . . . . . . . prof(1)

prof: profile withina . . . . . . . .. prof(5)
profil: executiontime . . . . . . .. profil(2)
profiledata. . . . ... ... ... prof(1)
profile. . ... ... ... ... monitor (3C)
profile. . . .. ... ... ... profil(2)
profile: settingupan . . . . . . ... profile(4)
profile within a function. . . . . . . . prof(5)
profiler. . . ... .. ... ..., prf(7)
profiler. . . . .. ... ... ... profiler (1M)
profiler. . . ... ... ... sadp(I1M)
programming language. /the . . . . . sh(1)
protocol. dme: communications . dme(?)
Protocol Machine. . . . . . . . . .. vpm(7)
protocol machine. . . . . . . . . .. vpme.dec(1M)
provide drill in number facts. . . . . . arithmetic(6)
provide truth value about . . . . . . . machid(1)
provide truth values. . . . . . . . . . true(1)

prs: print an SCCS file. . . .. ... prs(1)

ps: report process status. . . . . . . . ps(1)
pseudo-device driver. . . . . . . . . sxt(7)
pseudo-random numbers. . . . . . . . drand48(3C)
ptrace: process trace. . . . . . . . . ptrace(2)
push character back into input . ungetc(3S)
putc: put character or word on . putc(3S)
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environment.
entry.
stream.
checkers.

Survey.

qasurvey:
tput:

ipcrm: remove a message

msgget: gel message

qgsort:

command immune to hangups and

generator.

irand;

rand: simple

fsplit: split {77,

dialect.

ratfor:

getpass:

entry of a file. ldibread:
header of a file. ldshrcad:
read:

mail: send mail to users or
line:

Idahread:
common object file. Idfhread:
open a common object file for

open: open for

Iseek: move

\ specify what to do upon
/specify Fortran action on
from per-process accounting
errdead: extract error
manipulate connect accounting
tape. frec:

ed,

regular expression.

compile.

make: maintain, update, and
compile and match routines.
match routines. regexp:
regcmp:

regecmp: compile and execute
sorted files. comm: select or
lorder: find ordering

join:

for a common object file.
strip: remove symbols and
section of a/ ldrseek: seek to
common object file. reloc:
floor: floor, ceiling,
functions. mod: Fortran
commands. mk: how to
calendar:

rje: RJE

ct: spawn getty to a

file. rmdel:

ipcrm:

unlink:

rm:

bits. strip:

Permuted Index

putenv: change or add valueto . . . . putenv(3C)
putpwent: write password file . . . . . putpwent (3C)
puts: putastringona . . . . . . . . puts(3S)
pwck: password/group file . . . . . . pwek(1M)
pwd: working directory name. . . . . . pwd(1)
gasurvey: Quality Assurance . . . . . qasurvey (1 M)
gsort: quickersort. . . . . . . . .. gsort(3C)
Quality Assurance Survey. . . . . . . qasurvey(IM)
query terminfo database. . . . . . . . tput(1)
queue B | 11160
queue. e e e e e o oo . . msgget(2)
quickersort. . . . . . e e e gsort(3C)
quits. nohup:runa . . . . . . . . . nohup(l)
quiz: test your knowledge. . . . . . . quiz(6)
rand: simple random-number . . . . . rand(3C)
random number generator. . . . . . . rand(3F)
random-number generator. . . . . . . rand(3C)
ratfor,orefifiles. . . . ... .. .. fsplit(1)
ratfor: rational Fortran . . . . . . . . ratfor(1)
rational Fortran dialect. . . . . . .. ratfor(1)
readapassword. . . . . .. .. .. getpass(3C)
read an indexcd symbol table . . . . . Idtbread (3X)
read an indexed/named section . . . . ldshread(3X)
read fromfile. . . ... ... ... read(2
readmail. . ... ... ... ... maill)
readoneline. . . . ... .. .. .. line(1)

read: read fromfile. . . . . . . . . . read(?)

read the archive header . . . . . . . ldahread(3X)
read the file headerofa . . . . . . . Ildfhread(3X)
reading. ldopen: . . . . . . . . . . ldopen(3X)
reading or writing. . . . . . . . . . open(2)
read/write file pointer. . . . . . . . . Iseek(2)
receipt of a signal. signal: . . . . . . signal(2)
receipt of a system signal. . . . . . . signal(3F)
records. /command summary . . . . . acctems(1 M)

records fromdump. . . . . . . ..
records. fwtmp:
recover files from a backup
red: texteditor. . . .. ... ...
regcmp: compile and execute . . . .

. errdead(1M)
. fwimp(1M)

frec(1M)
cd(1)

. regemp(3X)

regcmp: regular expression . . . . . . regemp(1)
regenerate groups of programs. . . . . make(l)
regexp: regular expression . . . . . . regexp(5)
regular expression compile and . . . . regexp(5)
regular expression compile. . . . . . . regemp(1)
regular expression. . . . . . . . . . regemp(3X)
reject lines commontotwo . . . . . . comm(})
relation for an object/ . . . . . . .. lorder(1)
relational database operator. . . . . . join(1)
reloc: relocation information . . . . . reloc(4)
relocation bits, . . . . . . . . . . . strip.pdp(l)
relocation entriesofa . . . . . . . . Ildrseeck(3X)
relocation information fora . . . . . . reloc(4)
remainder, absolute value/ . . . . . . floor(3M)
remaindering intrinsic . . . . . . . . mod (3F)
remake the systemand . . . . . . . . mk(8)
reminder service. e v e+« .. calendar(l)
(Remote Job Entry) o IBM. . . . . . rje(8)
remote terminal. . . . . . . ... at(10)
remove a delta from an SCCS . . . . rmdel(l)
remove a message queue . . . . . . . iperm (1)
remove directory entry. . . . . . . . unlink (2)
remove files or directories. . . . . . . rm(1)

remove symbols and relocation . . .
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Permuted Index

uniq: report

clock:

communication/ ipcs:
blocks. df:

errpt: process a

sal: system activity
timex: time a command;

S:
file. uniq:

rjestat: RJE status
trenter: enter a trouble
sar: system activity
stream. fseek:

Ipsched: start/stop the LP
accept: allow/prevent LP
Ip, cancel: send/cancel
symbol table/ ldgetname:
argument. getarg:
variable. getenv:
accounting. mclock:

abs:

string. len:

substring. index:
logname:

name. getenv:

stat: data

reversi: a game of dramatic
col: filter

reversals.

creat: create a new file or
file.

file. rf:

disk file. hs:

gather files and/or submit
rje:

IBM.

rjestat:

rk: RK-11/RK03 or
rk:

rl:

directories.

format and/or check RP06 and
hm:

rm80:

SCCS file.

romboot: special

loaders.

chroot: change

chroot: change

logarithm, power, square
sqrt: Fortran square

hpd: graphical device
common object file access
expression compile and match
graphical table of contents
disk.

moving-head disk. hp:
format: format and/or check
moving-head disk. rp07:
medium moving-head disk.

repeated linesina file. . . . . . . .. uniq(1)
report CPU timeused. . . . . . ... clock(3C)
report inter-process . . . . . . . . . ipes(1)
report number of freedisk . . . . . . df(1M)
report of logged errors. . . . . . . . . errpt(1M)
report package. . . . . 4 . 4 . v oo . sar(1M)
report process data and system/ . timex(1)
TEport process status. . . . . . . . . ps(l)
report repeated linesina . . . . . . . unig(1)
TEPOIt & v o o o o o b o e e e e e s rjestat(1C)
report. . . . . e e e e e e e e e trenter (1)
TEPOTLER. « « « o & o s o o o o o o o sar(1)
reposition a file pointerina . . . . . . fseek (3S)
request scheduler . . . . . . . . .. Ipsched (1M)
TEQUESES. « « « o 4 4 4 4 e 4 e oo e accept(1M)
requeststoan LPline/ . . . . . . .. 1p(1)
retrieve symbol name for file . . . . . ldgetname(3X)
return Fortran command-line . . . . . getarg(3F)
return Fortran environment . . . . . . getenv(3F)
return Fortran time. . . . . . . . .. mclock 3F)
return integer absolute value. . . . . . abs(3C)
return length of Fortran . . . . . . . len(3F)
return location of Fortran . . . . . . index(3F)
return login name of user. . . . . . . logname(3X)
return value for environment . . . . . getenv(3C)
returned by stat systemcall. . . . .. stat(5)
reversals,. . . . .0 e ... reversi(6)
reverse line-feeds. . . . . . . . . .. col(1)
reversi: a game of dramatic . . . . . . reversi(6)
rewrite an existingone. . . . . . . . creat(2)

rf: RF11/RS11 fixed-head disk . rf.pdp(D)
RF11/RS11 fixed-head disk . . . . . tf.pdp(7)
RH11/RJS03-RJS04 fixed-head .« hs.pdp(7)
RJEjobs.send: . . o v v v v v v W o send(1C)
RJE (Remote Job Entry) to IBM. . . . rje(8)

rje: RJE (Remote Job Entry) to . . . . rje(8)
RJEstatusreport . « + o o o « « « & rjestat(1C)
rjestat: RJE status report . . . . . . . rjestat(1C)
rk: RK-11/RKO03 or RKOS5 disk. . . . . rk.pdp(7)
RKOSdisk. . . . . ... ...... rk.pdp(7)
RK-11/RK03 or RKOS disk. . . . . . rk.pdp(7)
rl: RL-11/RLO1 disk. . . . . . ... rl(7)
RL-11/RLOI disk. . . . . . . ... rl(7)

rm: remove filesor . . . . . .. .. rm(1)
RMOS disk packs. format: . . . . . . format(1M)
RMOS5 moving-head disk. . . . . . . . hm(7)
RMB80 moving-head disk. . . . . . . . rm80(7)
rm80: RM80 moving-head disk. .« . rm80(7)
rmdel: remove a delta from an . . rmdel(1)
ROM bootstrap loaders. . . . . . . . romboot (8)
romboot: special ROM bootstrap . romboot(8)
root directory. . . . . . . 0 . .. chroot (2)
root directory for a command. . . . . . chroot(1M)
root functions. /exponential, . . . . . exp(3M)
root intrinsic function. . . . . . . . . sqrt(3F)
routines and filters. . . . . . . . . . gdev(1G)
routines. Idfen: . . . . . ... ... 1dfcn(4)
routines. regexp: regular . . . . . . . regexp(5)
routines. t0C: « .« ¢ . o . e 4 o4 o0 . toc(1G)

rp: RP-11/RP03 moving-head . rp.pdp(7)
RP0O4/RPOS/RPG6 . . . . . . . .. hp(7)

RP06 and RMOS5 disk packs. . . . . . format(1M)
RP07 non-removable medium . . . . . rp07(7)
rp07: RPO7 non-removable . . . . . . rp07(7)

-30 -



p:
nice:

hangups and quits. nohup:
runacct:

package.
editing activity.

traces. vpmsave:

input.

bfs: big file

language. awk: pattern
stand-alone programs.

the delta commentary of an
comb: combine

make a delta (change) to an
sact: print current

gel: 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

admin: create and administer
what: identify

of an SCCS file.

start/stop the LP request
common object file.
optimization/ curses: CRT
vi:

inittab:

system initialization shell

program.

grep:

bsearch: binary

accounting file(s). acctcom:
Isearch: linear

hsearch: manage hash
tsearch: manage binary
jotto:

object file. scnhdr:

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

section of an object/ ldsseek:
a section of a file. ldlseek:

a section of a file. ldrseek:
header of a file. ldohseek:
common object file. 1dtbseek:
shmget: get shared memory
brk: change data

to two sorted files. comm:
greek:

of a file. cut: cut out

file. dump: dump

semectl:

Permuted Index

RP-11/RP03 moving-head disk. . . . . rp.pdp(7)
run a command at low priority. nice(1)

run a command immuneto . . . . . . nohup(1)
run daily accounting. . . . . . . .. runacct (1M)
runacct: run daily accounting. . . . . . runacct (1M)
sal: system activity report . . . . . . sar(1M)
sact: print current SCCS file . . . . . sact(1)
sadp: disk access profiler. . . . . . . . sadp(1M)
sag: system activity graph. . . . . . . sag(1G)

sar: system activity reporter. . . . . . sar(1)

save and print VPMevent . . . . . . vpmsave(1M)
scanf: convert formatted . . . . . .. scanf(3S)
SCAMMET. « & « ¢ 4 o o o o ¢ o o o & bfs(1)
scanning and processing . . . . . . . awk(1)

scc: C compilerfor . . . . . .. .. scc(1)
SCCS delta. cdc: change . . . . . . . cdc(1)
SCCSdeltas. . . . . . .. .. ... comb(1)
SCCSfile. delta: . . . . ... ... delta(1)
SCCS file editing activity. . . . . . . sact(1)
SCCSfile. .+ v v v v o v v . get(1)
SCCSfile. . v v v v v v v v e prs(1)
SCCSfile. . .. ... ..... .« rmdel(1)
SCCS file. scesdifl: . . . . . . ... scesdiff (1)
SCCSfile. . .. v v v v v .. scesfile(4)
SCCSfile.unget: . . « v v v o ¢ o . unget (1)
SCCSfile. . ... ......... val(1)
SCCSfiles. « « « v v v v v v v v\ admin(1)
SCCSfiles. . . . . .. . ... o what(1)
scesdiff: compare two versions . . . . . scesdiff (1)
scesfile: format of SCCS file. . . . . . sccsfile(4)
scheduler Ipsched: . . . . . . . ... Ipsched (1M)
scnhdr: section header fora . . . . . . scnhdr(4)
screen handlingand . . . . . . . .. curses(3X)
screen-oriented editor . . . . . . . . vi(1)

script for the init process. . . . . . . inittab(4)
scripts. bre: . . . . ... ... .. bre(1M)
sdb: symbolic debugger. . . . . . .. sdb(1)

sdiff: side-by-side difference . . . . . . sdiff (1)
search a file for a pattern. . . . . . . grep(1)
search a sorted table. . . . . . . .. bsearch(3C)
search and print process . . . . . . . acctcom(1)
searchand update. . . . . .. ... Isearch(3C)
searchtables. . . . . . . ... ... hsearch(3C)
searchtrees. . . . . . . . . . ... tsearch(3C)
secretword game. . . . . . . 0. . . . jotto(6)
section header for a common . . . . . scnhdr(4)
section headerof a file. . . . . . .. ldshread (3X)
section of a file. /seek . . . . . . .. 1diseek (3X)
section of a file. /seek . . . . . ... ldrseek (3X)
section of an object file. . . . . . .. ldsseek (3X)
section sizes of common object . size(1)

sed: streameditor. . . . . . . . . . . sed(1)

seek to an indexed/named . . . . . . ldsseek (3X)
seek to line number entriesof . . . . . ldIseek (3X)
seek to relocation entriesof . . . . . . Idrseek(3X)
seek to the optional file . . . . . .. ldohseek (3X)
seck to the symbol tableofa . . . . . ldtbseek (3X)
SEZMENt. . « « ¢ 4 4 . . e e ... . shmget(2)
segment space allocation. . . . . . .. brk(2)

select or reject lines common . . . . . comm(1)
select terminal filter. . . . . . . . . . greek(1)
selected fields of each line . . . . . . cut(1)
selected parts of an object . . . . . . dump(1)
semaphore control operations. . . . . . semctl(2)
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semop:
semget: get set of
operations.

a group of processes. kill:
submit RJE jobs.

mail. mail:

line printer. Ip, cancel:
stream.

IDs. setuid,

login time. profile:

gettydefs: speed and terminal
group IDs.
standard/restricted command/
operations. shmctl:
/multiple-access-user-space
shmop:

shmget: get

system: issue a

system: issue a

shl:

accounting. chargefee:

bre: system initialization
command programming/ sh:

operations.

segment.

operations.

processing.

program. sdiff:

intrinsic function.

login:

pause: suspend process until
what to do upon receipt of a
action on receipt of a system
on receipt of a system/
upon receipt of a signal.

of processes. kill: send a
ssignal: software

lex: generate programs for
generator. rand:

function.

sin: Fortran

sinh: Fortran hyperbolic
intrinsic function.
common object files.
files.

size: print section

size: print

an interval.

interval.

current/ ttyslot: find the
spline: interpolate

sno:
pg: file perusal filter for
ssignal:

semaphore operations. . . . . . . . . semop(2)
semaphores. . . . . . . .. .. .. semget(2)
semctl: semaphore control . . . . . . semctt(2)
semget: get set of semaphores. . semget(2) ’ %
semop: semaphore operations. . . . . . semop(2) ;
send a signal toa processor . . . . . kill(2)

send: gather filesand/or . . . . . .. send(1C)
send mail tousersorread . . . . . . mail(1)
send/cancel requests toan LP . . . . . Ip(1)
setbuf: assign bufferingtoa . . . . . . setbuf(3S)
setgid: set user and group . . . . . . setuid (2)
setjmp: non-localgoto. . . . . . . . . setjmp(3C)
setmnt: establish mount table. . . . . . setmnt (1 M)
setpgrp: set process group ID. . . . . . setpgrp(2)
setting up an environmentat . . . . . profile(4)
settings used by getty. . . . . . . .. gettydefs(4)
setuid, setgid: setuserand . . . . . . setuid (2)
sh:shell,the . ... .. ...... sh(1)
shared memory control . . . . . . . . shmetl(2)
(shared memory) operations. . . . . . maus(2)
shared memory operations. . . . . . . shmop(2)
shared memory segment. . . . . . . . shmget(2)
shell command from Fortran. . . . . . system(3F)
shellcommand. . . . .. ... ... system(3S)
shell layer manager. . . . . . . . .. shi(1)

shell proceduresfor . . . . . . . .. acctsh(1M)
shellseripts. . . . . . ... .... bre(1M)
shell, the standard/restricted . . . . . sh(1)

shi: shell layer manager. . . . . . . . sh1(1)
shmctl: shared memory control . shmetl(2)
shmget; get shared memory . . . . . . shmget(2)
shmop: shared memory . . . . . . . . shmop(2) %
shutdown: terminateall . . . . . . . shutdown(1M)
side-by-side difference . . . . . . . . sdiff(1)
sign: Fortran transfer-of-sign . . . . . sign(3F)
signon. . ...l e login(1)
signal. .« .. e pause(2)
signal. signal: specify . . . . . ... signal (2)
signal. /specify Fortran . . . . . .. signal (3F)
signal: specify Fortran action . . . . . signal 3F)
signal: specify whattodo . . . . . . . signal(2)
signal to a process or a group . . . . . kih(2)
signals. . . ... ... ... ssignal(3C)
simple lexical tasks. . . . . . . ... lex(1)
simple random-number . . . . . . . . rand (3C)
sin: Fortran sine intrinsic . . . . . . . sin(3F)

sin: trigonometric functions. . . . . . trig(3M)
sine intrinsic function. . . . . . . . . sin(3F)

sine intrinsic function. . . . . . . .. sinh(3F)
sinh: Fortran hyperbolic sine . . . . . sinh(3F)
sinh: hyperbolic functions. . . . . . . sinh(3M)
size: print section sizesof . . . . . . . size(1)

size: print sizes of object . . . . . . . size.pdp(1)
sizes of common object files. . . . . . size(1)

sizes of object files. . . . . . . . size.pdp(1)
sky: obtain ephemerides. . . . . . . . sky(6)
sleep: suspend execution for . . . . . . sleep(1)
sleep: suspend execution for . . . . . . sleep(3C)
slot in the utmp fileof the . . . . . . ttyslot (3C)
smoothcurve. . . . . v . v . ... spline(1G) ﬁ
sno: SNOBOL interpreter. . . . . . . sno(1)
SNOBOL interpreter. . . . . . . . . sno(1)
soft-copy terminals. . . . . . . ... pe(D)
softwaresignals. . . . . .. . ... ssignal (3C)

-32-



mill: ML11
sort:
qsort: quicker

tsort: topological

or reject lines common to two
bscarch: binary search a

brk: change data segment
terminal. ct:

fspec: format

receipt of a system/ signal:
receipt of a signal. signal:
/set terminal type, modes,
used by getty. gettydefs:

spell: find

curve.

split:

csplit: context

files. fsplit:

pieces.

uuclean: vucp

vpr: Versatec printer

Ipadmin: configure the LP
data in a machine-independent/
intrinsic function.

exponential, logarithm, power,
function. sqrt: Fortran

scc: C compiler for

package. stdio:
communication package. ftok:
5 programming/ sh: shell, the
scheduler Ipsched:

unixboot: UNIX system

system call.

useful with graphical/
stat: data returned by
with graphical/ stat:
fT: list file names and
ustat: get file system
Ipstat: print LP
ferror: stream
control. uustat: uucp
communication facilities
ps: report process
rjestat: RJE

stat: get file
input/output package.

wait for child process to

sed:

fclose: close or flush a

fopen: open a

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

put character or word on a
puts: put a string on a
setbuf: assign buffering to a
ferror:

push character back into input

Permuted Index

solid-statedisk. . . . . . ... ... ml11.pdp(7)
sort and/or merge files. . . . . . . . sort(l)
) s e e e e e e e . . gsort(3C)
sort: sort and/or merge files. . . . . . sort(l)
SOFL. ¢« v v s o o v o o v o o v o . . tsort(l)
sorted files. comm: select . . . . . . . comm(l)
sorted table. . . . ... ... . . . bscarch(3C)
space allocation. . . . . .. . ... brk(2)
spawn getty toa remote . . . . . . . ct(1C)
specification in text files. . . . . . . . fspec(d)
specify Fortran actionon . . . . . . . signal (3F)
specifly what todoupon . . . . . . . signal(2)
speed, and line discipline. . . . . . . . getty(IM)
speed and terminal settings . . . . . . gettydefs(4)
spell: find spelling errors. . . . . . . . spell(1)
spellingerrors. . . . . . . .. ... speli(1)
spline: interpolate smooth . . . . . . spline(1G)
split a file into pieces. . . . . . . . . split(1)
split. .« . . oo oo . csplit(1)
split £77, ratfor,orefl . . . . . ... Bsplit(1)
split: splita fileinto . . . . . . . . . split(l)
spool directory clean-up. . . . . . .. uuclean(1M)
spooler. . . . ..o v o w o ... .ovpr(l)
spooling system. . . . . . . . . ... Ipadmin(1M)
sputl: access long integer . . . . . . . sputl(3X)
sqrt: Fortran squareroot . . . . . . . sqrt(3F)
square root functions. exp: . . . . . . exp(3M)
square root intrinsic . . . . . . . . . sqrt(3F)
ssignal: software signals. . . . . . . . ssignal(3C)
stand-alone programs. . . . . . . . . scc(1)
standard buffered input/output . . . . stdio(3S)
standard interprocess . . . . . . . . stdipc(3C)
standard/restricted command . . . . . sh(1)
start/stop the LP request . . . . . . . Ipsched (1M)
startup and boot procedures. . . . . . unixboot(8)
stat: data returned by stat . . . . . . stat(5)
stat: get file status. . . . . . . . . . stat(2)
stat: statistical network . . . . . . . stat(1G)
statsystemcall. . . . . . ... ... stat(5)
statistical network useful . . . . . . . stat(1G)
statistics for a file system. . . . . . . T(I1M)
statisties. . . . . . . ... ... . ustat(2)
status information. . . . . . . . . . Ipstat(l)
status inquiries. . . . . . . . . . . . ferror(3S)
status inquiry and job . . . . . . .. uustat(1C)
status. /report inter-process . . . . . . ipcs(l)
SLAtUS. « 4 4 4 4 e e e e e e . . .ops(D
statusreport . . . . . . . e« o« . rjestat(1C)
status. . . . ... .. e .. ... . ostat(2)
stdio: standard buffered . . . . . . . stdio(3S)
stime:settime. . . . . . ... ... stime(2)
stop or terminate. wait: . . . . . . . wait(2)
strcat: string operations. . . . ., . . . string(3C)
stream editor. . . . . . ... ... sed(1)
SITEAM.  « v v v v 4 b e e e e e . fclose(3S)
stream. . . ... ......... fopen(3S)
stream. fseek: . . . . ... ... . fseck(3S)
stream. getC: . . . . . . . . . . . . getc(3S)
SITEAM.  « & v v v e e e . gets(3S)
stream. putc: . . . . 4 . 4 . . . . . putc(3S)
SITEAM. &+ v v v v v v v e e e e . puts(3S)

stream.
stream status inquiries. . . . . . . . .
stream. ungetc: . . . . . . . . . .
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long integer and base-64 ASCII
functions. lge:

convert date and time to
floating-point number to
gps: graphical primitive
gets: get a

len: return length of Fortran
puts: put a

strcat:

number. strtod: convert
strtol: convert

relocation bits.

number information from a/
information from a/ strip:
double-precision number.
integer.

processes using a file or file
terminal.

another user.

send: gather files and/or
intro: introduction to

plot: graphics interface
return location of Fortran
count of a file.

du:

accounting/ acctcms: command
sync: update the

sync: update

su: become

qasurvey: Quality Assurance
interval. sleep:

interval. sleep:

pause:

swab:

information from/ strip: strip
table/ ldgetname: retrieve
/retrieve symbol name for file
/compute the index of a
Idtbread: read an indexed
syms: common object file
object/ ldtbseek: seek to the
sdb:

strip: remove

symbol table format.

du: DU-11

binary search a sorted
symbol name for file symbol
/compute the index of a symbol
/read an indexed symbol
common object file symbol
master device information
mnttab: mounted file system
Idtbseek: seek to the symbol
toc: graphical

setmnt: establish mount
hsearch: manage hash search
tabs: set

a file.

string. a64l: convert between . . . . . 2641(3C)
string comparision intrinsic . . . . . . stremp(3F)
string. ¢time; . . . .. .. .. ... ctime(3C)
string. ecvt: convert . . . . . . 4 4 o ecvt(30)
string, format of graphical/ . . . . . . gps(4)

string from a stream. . . . . . . . . gets(3S)
SIENG. « v v v e e e e e e e e e e len(3F)
stringonastream. . . . . . . ... puts(3S)
string operations. . . . . . . . . . . string(3C)
string to double-precision . . . . . . . strtod (3C)
string tointeger. . . . . . . . . . . strtol (3C)
strip: remove symbolsand . . . . . . strip.pdp(1)
strip; strip symbol and line . . . . . . strip(1)

strip symbol and line number . . . . . strip(1)
strtod: convert stringto . . . . . . . strtod (3C)
strtol: convert stringto . . . . . . . . strtol(3C)
structure. fuser: identify . . . . . . . fuser(1M)
stty: set the options fora . . . . . . . stty(1)

su; become Super-useror . . . . . . . su(1)

submit RJEjobs. . . . . ... ... send(1C)
subroutines and libraries. . . . . . . . intro(3)
subroutines. . . . . . .. ... . plot(3X)
substring. index: . . . . ... ... index(3F)
sum: print checksum and block . . sum(l)
summarize disk usage. . . . . . . . . du(l)
summary from per-process . . . . . . acctems(1M)
superblock. . . . . . ... ... sync(1)
super-block. . . . . . . .. ... sync(2)
super-user or another user. . . . . . . su(l)

SUIVEY. « v v v v o h e e e e qasurvey(1M)
suspend execution foran . . . . . . . sleep(1)
suspend executionfor . . . . . . .. sleep(3C)
suspend process until signal. . . . . . pause(2)
swab:swap bytes. . . . . .. .. .. swab(3C)
swapbytes. . . . . ... 0. ... swab(3C)
sxt: pseudo-device driver. . . . . . . . sxt(7)

symbol and line number . . . . . .. strip(1)
symbol name for file symbol . . . . . ldgetname(3X)
symbol tableentry. . . . . . . . . . Idgetname (3X)
symbol table entry of a file. . . . . . . 1dtbindex 3X)
symbol table entry of a file. . . . . . . ldtbread (3X)
symbol table format. . . . . . .. .. syms(4)
symbol table of a common . . . . . . Idtbseek (3X)
symbolic debugger. . . . . . . . .. sdb(1)
symbols and relocation bits. . . . . . . strip.pdp(1)
syms: common object file . . . . . . . syms(4)

sync: update super-block. . . . . . . . sync(2)

sync: update the super block. . . . . . sync(1)
synchronous line interface. . . . . . . du.pdp(?)
sysdef: system definition. . . . . . . . sysdef(1M)
table. bsearch: . . . . . ... ... bsearch(3C)
table entry. ‘/retrieve . . . . . . .. ldgetname(3X)
tableentryofafile. . . ... .. .. 1dtbindex (3X)
tableentryofafile. . .. .. .... 1dtbread (3X)
table format. syms: . . . . . . . . . syms(4)
table. master: . . . . . ... ... master.dec(4)
table. . . ... .00 mnttab(4)
table of a common object file. . . . . . ldtbseek(3X)
table of contents routines. . . . . . . toc(1G)
table. « .0 v v e e e e setmnt(1M)
tables. + . . . v v e e e e e e e hsearch(3C)
tabsonaterminal. . .. ... ... tabs(1)

tabs: set tabs on a terminal. . . . . . . tabs(1)

tail: deliver the last partof . . . . . . tail(1)
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function.

tan: Fortran

tanh: Fortran hyperbolic
tangent intrinsic function.
tapeboot: magnetic

gt: general driver for

hpio: HP 2645A terminal
tar:

recover files from a backup
ht: TUI6/TE16 magnetic
tm: TM11/TU10 magnetic
ts: TS11 magnetic

tu78: TU78 magnetic
bootstrap program.

programs for simple lexical

4014: paginator for the

tmpfile: create a

tmpnam: create a name for a

terminals.

term: format of compiled

file..

for the TEKTRONIX 4014

functions of the DASI 450

terminfo:

ct: spawn getty to a remote

generate file name for

greek: select

termio: general

tty: controlling

m dial: establish an out-going
\ getty. gettydefs: speed and
) stty: set the options for a
tabs: set tabs on a

hpio: HP 2645A

tty: get the name of the
ttyname: find name of a

and line/ getty: set

300: DASI 300 and 300s
handle special functions of HP
perusal filter for soft-copy
term: conventional names for
kill:

shutdown:

abort:

exit:

daemon. errstop:

for child process to stop or
tic:

tput: query

data base.

interface.

command.

vpmtest:

quiz:

ed, red:

edit:

ex:

change the format of a
fspec: format specification in
plock: lock process,

te:

Permuted Index

tan: Fortran tangent intrinsic . . . , . tan(3F)
tangent intrinsic function. . . . . . . tan(3F)
tangent intrinsic function. . . . . . . tanh(3F)
tanh: Fortran hyperbolic . . . . . . . tanh(3F)
tape bootstrap program. . . . . . . . tapeboot (8)
tapedrives. . . . . .. ... ... gt(?

tape file archiver. . . . . ... ... hpio(1)
tape file archiver. . . . . ... ... tar(1)

tape. frec: . . v v v v v e w0 .. frec(1M)
tape interface. . . . . . ... ... ht(7)

tape interface. . . . . . . . ... . tm.pdp(7)
tape interface. . . . . . . . ... . ts11(7)
tape interface. . . . . . . . . . . . tu78(7)
tapeboot: magnetic tape . . . . . . . tapeboot (8)
tar: tape file-archiver. . . . . . ... tar(1)
tasks. lex: generate . . . . . . . . . lex(1)

tee: pipe fitting. . . . . . ... ... tee(1)
TEKTRONIX 4014 terminal. . 4014(1)
temporary file. . . .. ... ..., tmpfile(3S)
temporary file. . . .o . ... ... tmpnam(3S)
term: conventional names for . . . . . term(5)
termfile. ... ... ... ..., term(4)
term: format of compiled term term(4)
terminal. 4014: paginator . . . . . . 4014(1)
terminal. 450: handle special . . . . . 450(1)
terminal capability data base. . . . . . terminfo(4)
terminal. . . . . ... 0. .. .., ct(1C)
terminal. ctermid: . . . . . . . . .. ctermid (3S)
terminal filter. . . . . . ... ... greek(1)
terminal interface. . . . . . . . . . . termio(7)
terminal interface. . . . . . . . . .. tty(7)
terminal line connection. . . . . . . . dial (3C)
terminal settingsused by . . . . . . . gettydefs(4)
terminal. . . ... .. . L L L L stty(1)
terminal. . . . . ... ... ... tabs(1)
terminal tape file archiver. . . . . . . hpio(1)
terminal. . . . . ... . ... ... tty(1)
terminal. . . . ... ... ... .. ttyname(3C)
terminal type, modes, speed, . . . . . getty(1M)
terminals. . . . . .. ... . ... 300(1)
terminals. hp: . . . . ... ..., hp(1)
terminals. pg:file . . . . ... ... pg(1)
terminals. . . . . ... ... ... term(5)
terminate a process. . . . . . . . . . kill (1)
terminate all processing. . . . . . . . shutdown (1M)
terminate Fortran program. . . . . . . abort(3F)
terminate process. . . . . . . . . . . exit(2)
terminate the crror-logging . . . . . . errstop(1M)
terminate. wait: wait . . . . . .. . wait(2)
terminfo compiler. . . . . . . . ... tic(1M)
terminfo database. . . . . . . ... tput(1)
terminfo: terminal capability . . . . . terminfo(4)
termio: general terminal . . . . . . . termio(7)
test: condition evaluation . . . . . . . test(1)

test KMClines. . . . . . ... ... vpmtest(1M)
test your knowledge. . . . . . . .. . quiz(6)
texteditor. . . . . ... ... ... ed(1)
texteditor . . . .. ... ... .. edit(1)
texteditor. . . . . ... ... ... ex(1)

text file. newform: . . . ... ... newform(1)
textfiles. . . ... ... ... ... fspec(4)
text, or data in memory. . . . . . . . plock (2}
tic: terminfo compiler. . . . . . . . . tic(M)
tic-tac-toe. . . . . ... ... .. ttt(6)
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data and system/ timex:
time:

mclock: return Fortran
exccute commands at a later
systems for optimal access

profil: execution
up an environment at login
stime: set

time: get

ctime: convert date and
clock: report CPU

process times.

update access and modification
get process and child process
file access and modification
process data and system/
interface.

interface. tm:

file.

temporary file.

contents routines.

popen: initiate pipe

tsort:

acctmerg: merge or add
modification times of a file.

ptrace: process

save and print VPM event
function. sign: Fortran
toupper:

tr:

ftw: walk a file

tsearch: manage binary search
report.

sin:

trenter: enter a

type. pdpll, vax: provide
true: provide

interface.

ts:

trees.

interface.

terminal.

terminal.

utmp file of the current/
interface. ht:

tu78:

interface.

int: explicit Fortran

file: determine file

truth value about processor
getty: set terminal

types.

types: primitive system data
getpw: get name from

time a command; report process . timex(1)
time a command. . . . . ... ... time(1)
time accounting. . . . . . . . . . . mclock (3F)
time. at: & ¢ v v v e w e e e e at(1)

time. dcopy: copyfile . . . . . ... dcopy(1M)
time: gettime. . . . . . ... ... time(2)
timeprofile. . . . ... ... ... profil(2)
time. profile: setting . . . . . . . .. profile(4)
time. .« v v v v v v v v e stime(2)
time: time a command. . . . . . . . time(1)
HME. & v v v v e e i e e e e time(2)
timetostring. . . . . . . . o0 . .. ctime(3C)
timeused. . . . .. e e e e clock(3C)
times: get processand child . . . . . . times(2)
timesof a file. touch: . . ... ... touch(1)
times. times: . . . . . . .. .. .. times(2)
times. utime:set . . . . 40 . ... . utime(2)
timex: time a command; report . . . . timex(1)
tm: TM11/TU10 magnetic tape . . . . tm.pdp(7)
TM11/TU10 magnetic tape . . . . . tm.pdp(7)
tmpfile: create a temporary . . . . . . tmpfile(3S)
tmpnam: create a name fora . . . . . tmpnam(3S)
toc: graphical tableof . . . . . . .. toc(1G)
to/from a process. + .+ « v 4 4 0 o . . popen(3S)
topological sort. . . . . . . . . . .. tsort (1)
total accounting files. . . .. .. .. acctmerg(1M)
touch: update accessand . . . . . . . touch(l)
toupper: translate characters. . . . . . conv(3C)
tplot: graphics filters. . . . . . . .. tplot(1G)
tput: query terminfo database. . tput(l)

tr: translate characters. . . . . . . . tr(1)

trace: event-tracing driver. . . . . . . trace(7)
TrACE. & v v v v v v e e e e e e ptrace(2)
traces. VPMSAve: . « « ¢ ¢ « 4 . . . vpmsave(1M)
transfer-of-sign intrinsic . . . . . . . sign(3F)
translate characters. . . . . . . . .. conv(3C)
translate characters. . . . . . . . . . (1)

tree. « v v v o 04 . s e e e e ftw(3C)
IrEES. & v o o 4 o 4 4 0 o 4 o o . s tsearch(3C)
trenter: enter a trouble . . . . . . . . trenter(1)
trigonometric functions. . . . . . . . trig(3M)
troublereport. . . ... ... ... trenter(1)
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NAME
intro — introduction to system calls and error numbers

SYNOPSIS
ftinclude <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.

Each system call description attempts to list all possible error numbers. 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 interrupted
system call returned this error condition.

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

6 ENXIO No such device or address
170 on a special file refers to a subdevice which does not exist, or
beyond the limits of the device. It may also occur when, for example,
a tape drive is not on-line or no disk pack is loaded on a drive.

7 E2BIG Arg list too long
An 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 appropri-

ate permissions, does not start with a valid magic number (see
a.out(4)).

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

10 ECHILD No child processes

A wait was executed by a process that had no existing or unwaited-for
child processes.
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11

13

15

16

18

19

20

21

22

23

24

25
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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 max-
imum 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
Jork.

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

EFAULT Bad address
The system encountered a hardware fault in attempting to use an argu-
ment 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 Device or resource busy
An attempt was made to mount a device that was already mounted or
an attempt was made to dismount a device on which there is an active
file (open file, current directory, mounted-on file, active text segment).
It will also occur if an attempt is made to enable accounting when it is
already enabled. The device or resource is currently unavailable.

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 dev-
ice; e.g., read a write-only device.
ENOTDIR Not a directory
A non-directory was specified where a directory is required, for exam-
ple in a path prefix or as an argument to chdir(2).
EISDIR Is a directory
An attempt was made to write on a directory.
EINVAL Invalid argument
Some invalid argument (e.g., dismounting a non-mounted device; men-
tioning an undefined signal in signal, or kill; reading or writing 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 file table 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 character device

An attempt was made to ioct/(2) a file that is not a special character
device.

™
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26 ETXTBSY Text file busy

An attempt was made to execute a pure-procedurc program that is
: currently open for writing. Also an attempt to open for writing a
(" pure-procedure program that is being executed.

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

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

29 ESPIPE lllegal seek
An Iseek was issued to a pipe.

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

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

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

33 EDOM Math argument

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

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

35 ENOMSG No message of desired type
An attempt was made to receive a message of a type that does not
exist on the specified message queue; see msgop(2).
36 EIDRM Identifier Removed
This error is returned to processes that resume execution due to the
removal of an identifier from the file system’s name space (see
msgetl(2), semctl(2), and shmetl(2)).
DEFINITIONS
Process ID
Each active process in the system is uniquely identified by a positive integer
called a process ID. The range of this ID is from 1 to 30,000.
Parent Process ID
A new process is created by a currently active process; see fork(2). The parent
process ID of a process is the process ID of its creator.
Process Group ID
Each active process is a member of a process group that is identified by a posi-
tive integer called the process group ID. This ID is the process ID of the group
leader. This grouping permits the signaling of related processes; see kill(2).
Tty Group ID
N Each active process can be a member of a terminal group that is identified by a
{ positive integer called the tty group ID. This grouping is used to terminate a

group of related processes upon termination of one of the processes in the
group; see exit(2) and signal(2).
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Real User ID and Real Group ID
Each user allowed on the system is identified by a positive integer called a real

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

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

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

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

Special Processes
The processes with a process ID of 0 and a process ID of 1 are 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 Descriptor
A file descriptor is a small integer used to do I/O on a file. The value of a file
descriptor is from 0 to 19. A process may have no more than 20 file descriptors ‘ 3
(0-19) open simultaneously. A file descriptor is returned by system calls such
as open(2), or pipe(2). The file descriptor is used as an argument by calls such
as read(2), write(2), ioctl(2), and close(2).

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

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

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

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

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

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

where <file-name> is a string of 1 to 14 characters other than the ASCII slash ‘
and null, and <dirname> is a string of 1 to 14 characters (other than the 5
ASCII slash and null) that names a directory.
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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.

Directory
Directory entries are called links. By convention, a directory contains at least
two links, . and .., referred to as dot and dot-dot respectively. Dot refers to
the directory itself and dot-dot refers to its parent directory.

Root Directory and Current Working Directory
Each process has associated with it a concept of a root directory and a current
working directory for the purpose of resolving path name searches. The root
directory of a process need not be the root directory of the root file system.

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

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

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

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

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

Otherwise, the corresponding permissions are denied.

Message Queue Identifier
A message queue identifier (msqid) is a unique positive integer created by a
msgget (2) system call. Each msqid has a message queue and a data structure
associated with it. The data structure is referred to as msqid_ds and contains
the following members:

struct  ipc_perm msg_perm; /e operation permission struct =/

ushort msg_qnum; /* number of msgs on q */
ushort  msg_gbytes; /» max number of bytes on q */
ushort msg_lIspid; /+ 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 msgrev time «/

time_t msg_ctime; /+ last change time */

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

Msg_perm is an ipc_perm structure that specifies the message operation permis-
sion (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; /* t/w permission */

-5-
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Msg_gnum 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_Irpid is the pro-

cess id of the last process that performed a msgrev operation. Msg_stime is the §
time of the last msgsnd operation, msg rtime is the time of the last msgrev
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 msget/(2) system call descriptions, the permission
required for an operation is given as "{token}", where "token” is the type of per-
mission needed interpreted as follows:

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

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

The effective user 1D of the process is super-user.

The effective user ID of the process matches msg_perm.lcluid in the
data structure associated with msgid and the appropriate bit of the
“user” portion (0600) of msg_perm.mode is set.

The effective user ID of the process does not match msg_perm.lcluid
and the effective group ID of the process matches msg_perm.lclgid and
the appropriate bit of the “group” portion (060) of msg_perm.mode is
set.

The effective user ID of the process does not match msg_perm.[cluid ‘E
and the effective group ID of the process 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 struc-
ture associated with it. The data structure is referred to as semid_ds and con-
tains the foliowing members:

struct  ipc_perm sem_perm; /s operation permission struct s/

ushort sem_nsems; /* number of sems in set ¢/
time t sem_otime; /+ last operation time »/
time_t sem_ctime; /+ last change time */

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

Sem_perm is an ipc_perm structure that specifies the semaphore operation 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/a permission */
The value of sem_nsems is equal to the number of semaphores in the set. Each ’a%

semaphore in the set is referenced by a positive integer referred to as a
sem_num. Sem_num values run sequentially from O to the value of sem_nsems

-6 -
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minus 1. Sem_otime is the time of the last semop(2) operation, 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. Semncnt is a
count of the number of processes that are currently suspended awaiting this
semaphore’s semval to become greater than its current value. Semzcnt is a
count of the number of processes that are currently suspended awaiting this
semaphore’s semval to become zero.

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

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

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

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

The effective user ID of the process 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 effective user ID of the process does not match sem_perm.lcluid
and the effective group ID of the process matches sem_perm.[clgid and

the appropriate bit of the “group” portion (060) of sem_perm.mode is
set.

The effective user ID of the process does not match sem_perm.[cluid
and the effective group ID of the process does not match
sem_perm.lclgid 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:

struct  ipc_perm shm_perm; /+ operation permission struct +/

int shm_segsz; /+ size of segment */

ushort shm_cpid; /+ creator pid */

ushort  shm_lpid; /+ pid of last operation */

short shm_nattch; /* number of current attaches */
time_t shm_atime; /+ last attach time */

time_t shm_dtime; /# last detach time */

time_t shm_ctime; /= last change time */

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

Shm_perm is an ipc_perm structure that specifies the shared memory operation
permission (sce below). This structure includes the following members:

ushort  cuid; /= creator user id */
ushort  cgid; /+ creator group id «/
ushort  uid; /e user id */

ushort  gid; /s group id +/

ushort mode; /* t/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 shmdt operation, and shm_ctime is the time of the last
shmetl (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 per-
mission needed interpreted as follows:

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

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

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

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

The effective user ID of the process does not match shm_perm.lcluid
and the effective group ID of the process matches shm_perm.lclgid and
the appropriate bit of the “group” portion (060) of shm_perm.mode is
set.

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

Otherwise, the corresponding permissions are denied.

SEE ALSO

close(2), ioctl(2), open(2), pipe(2), read(2), write(2), intro(3).
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NAME
access — determine accessibility of a file

SYNOPSIS
int access (path, amode)
char epath;
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 fol-

lows:
04 read
02 write
01 execute (search)
00 check existence of file

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

[ENOENT]  The named file does not exist.

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

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

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

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

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

The owner of a file has permission checked with respect to the “owner” read,
write, and execute mode bits Members of the file’s group other than the owner
have permissions checked with respect to the “group™ mode bits, and all others
have permissions checked with respect to the “other” mode bits.

RETURN VALUE
If the requested access is permitted, a value of O is returned. Otherwise, a
value of —1 is returned and errno is set to indicate the error.

SEE ALSO
chmod(2), stat(2).
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NAME
acct — enable or disable process accounting

SYNOPSIS
int acct (path)
char spath;

DESCRIPTION
Acet is used to enable or disable the system 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 signal(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 dur-
ing the system call. It is disabled if path is zero and no errors occur during the
system call.

Acet will fail if one or more of the following are true:
[EPERM] The effective user of the calling process is not super-user.

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

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

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

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

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

[EACCES] Mode permission is denied for the named accounting file.

[EISDIR] The named file is a directory.

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

[EFAULT] Path points to an illegal address.

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

SEE ALSO
exit(2), signal(2), acct(4).
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NAME

alarm — set a process alarm clock
SYNOPSIS

unsigned alarm (sec)

unsigned sec;
DESCRIPTION

Alarm instructs the alarm clock of the calling process to send the signal

SIGALRM to the calling process after the number of real time seconds specified
by sec have elapsed; see signal (2).

Alarm requests are not stacked; successive calls reset the alarm clock of the
calling process.
If sec is 0, any previously made alarm request is canceled.

RETURN VALUE

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

SEE ALSO
pause(2), signal(2).
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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 reset-
ting the process’s break value and allocating the appropriate amount of space.
The break value is the address of the first location beyond the end of the data
segment. The amount of allocated space increases as the break value increases.
The newly allocated space is set to zero.

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

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

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 ulimit(2)). [ENOMEM]

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

RETURN VALUE

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

SEE ALSO

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

SYNOPSIS
int chdir (path)
char spath;

DESCRIPTION
Path points to the path name of a directory. Chdir causes the named directory
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:

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

[ENOENTI The named directory does not exist.

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

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

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

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

SYNOPSIS N)
int chmod (path, mode) y

char spath;
int mode;

DESCRIPTION
Path points to a path name naming a file. Chmod sets the access permission
portion of the named file’s mode according to the bit 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 (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 and the effective group
ID of the process does not match the group ID of the file, mode bit 02000 (set A%)
group ID on execution) is cleared.

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

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

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

[ENOENT] The named file does not exist.

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

[EPERM]I The effective user 1D does not match the owner of the file and
the effective user ID is not super-user.

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

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

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

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

chown — change owner and group of a file
SYNOPSIS

int chown (path, owner, group)

char spath;

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 respec-
tively.

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:

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

[ENOENT] The named file does not exist.

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

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

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

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

RETURN VALUE
Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
SEE ALSO
chmod (2).
chown(1) in the UNIX System V User Reference Manual.
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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 user’s working directory is unaffected by the
chroot system call.

The effective user ID of the process must be super-user to change the root
directory.

The .. entry in the root directory is interpreted to mean the root directory itself.
Thus, .. cannot be used to access files outside the subtree rooted at the root
directory.

Chroot will fail and the root directory will remain unchanged if one or more of
the following are true:

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

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

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

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

SEE ALSO
chdir(2).
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NAME
close — close a file descriptor
SYNOPSIS
int close (fildes)
int fildes;
DESCRIPTION
Fildes is a file descriptor obtained from a creat, open, dup, fentl, or pipe sys-
tem call. Close closes the file descriptor indicated by fildes.
Close will fail if fildes is not a valid open file descriptor.

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

SEE ALSO
creat(2), dup(2), exec(2), fentl(2), open(2), pipe(2).
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NAME
creat — create a new file or rewrite an existing one

SYNOPSIS
int creat (path, mode)
char 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 effective user ID, of the
process the group ID of the process is set to the effective group ID, of the pro-
cess and the low-order 12 bits of the file mode are set to the value of mode
modified as follows:

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

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

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

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

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

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

[ENOENT] The path name is null.

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

(EROFS] The named file resides or would reside on a read-only file sys-
tem.

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

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

[EISDIR] The named file is an existing directory.

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

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

[ENFILEI] The system file table is full.

RETURN YALUE
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
chmed(2), close(2), dup(2), fentl(2), lseek(2), open(2), read(2), umask(2),
write(2).
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dup — duplicate an open file descriptor

SYNOPSIS

int dup (fildes)
int fildes;

DESCRIPTION

Fildes is a file descriptor obtained from a creat, open, dup, fentl, or pipe 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.c., 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:

[EBADF] Fildes is not a valid open file descriptor.
[EMFILE] Twenty (20) file descriptors are currently open.

RETURN VALUE

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

SEE ALSO

creat(2), close(2), exec(2), fentl(2), open(2), pipe(2).
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NAME

execl, execv, execle, execve, execlp, execvp — execute a file

SYNOPSIS

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

int execv (path, argv)

char epath, eargvl |;

int execle (path, arg0, argl, ..., argn, 0, envp)
char spath, »arg0, *argl, ..., *argn, *envpl I;
int execve (path, argv, envp)

char spath, eargvl ], *envpl I;

int execlp (file, arg0, argl, ..., argn, 0)
char efile, sarg0, eargl, ..., *argn;

int execvp (file, argy)

char sfile, «argvl |;

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 pro-
cess 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 unini-
tialized portion (bss). There can be no return from a successful exec because
the calling process is overlaid by the new process.

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

main (arge, argy, envp)
int arge;
char seargv, ssenvp;

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

Path points to a path name that identifies the new process file.

File points to the new process file. The path prefix for this file is obtained by a
search of the directories passed as the environment line "PATH =" (see
environ(5)). The environment is supplied by the shell (see sh(1)).

Arg0, argl, ..., argn are pointers to null-terminated character strings. These
strings constitute the argument list available to the new process. By conven-
tion, 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 convention, 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.

Envp is an array of character pointers to null-terminated strings. These strings
constitute the environment for the new process. Envp is terminated by a null
pointer. For exec! and execv, the C run-time start-off routine places a pointer
to the environment of the calling process in the global cell:

extern char **environ;
and it is used to pass the environment of the calling process to the new process.

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

-1-
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Signals set to terminate the calling process will be set to terminate the new pro-
cess. Signals set to be ignored by the calling process will be set to be ignored
by the new process. Signals set to be caught by the calling process will be set
to terminate new process; see signal(2).

If the set-user-1D 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 process:

nice value (see nice(2))

process ID

parent process ID

process group ID

semadj values (see semop (2))

tty group ID (see exi?(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 wlimir(2))

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

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

are true:

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

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

[EACCES] 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.

[ENOEXEC] 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.

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

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

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

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

[EFAULTI Path, argv, or envp point to an illegal address.
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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. ' ““B
SEE ALSO

alarm(2), exit(2), fork(2), nice(2), ptrace(2), semop(2), signal(2), times(2),
ulimit(2), umask(2), a.out(4), environ(5).
sh(1) in the UNIX System V User Reference Manual.
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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 pro-
cess are equal, the SIGHUP signal is sent to each process that has a
process group ID equal to that of the calling process.

The C function exit may cause cleanup actions before the process exits. The
function _exit circumvents all cleanup.

SEE ALSO

acct(2),

WARNING

intro(2), plock(2), semop(2), signal(2), wait(2).

See WARNING in signal (2).
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NAME

FCNTL(2)

fentl — file control

SYNOPSIS

#include <fentl.h>

int fentl (fildes, cmd, arg)
int fildes, cmd, 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 commands available are:

F_DUPFD

F_GETFD

F_SETFD

F_GETFL
F_SETFL

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.

Get the close-on-exec flag associated with the file descriptor
fildes. 1f the low-order bit is 0 the file will remain open
across exec, otherwise the file will be closed upon execution
of exec.

Set the close-on-exec flag associated with fildes to the low-
order bit of arg (0 or 1 as above).

Get file status flags.
Set file status flags to arg. Only certain flags can be set; see

Sfenti (5).

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

[EBADF]

[EMFILE]
[EMFILE)
RETURN VALUE

Fildes is not a valid open file descriptor.
Cmd is F_DUPFD and 20 file descriptors are currently open.
Cmd is F_DUPFD and arg is negative or greater than 20.

Upon successful completion, the value returned depends on cmd as follows:

F_DUPFD
F_GETFD
F_SETFD
F GETFL
F_SETFL

A new file descriptor.

Value of flag (only the low-order bit is defined).
Value other than —1.

Value of file flags.

Value other than —1.

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

SEE ALSO

close(2), exec(2), open(2), fentl(5).
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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 pro-
cess 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-1D mode bit

set-group-1D mode bit

profiling on/off status

nice value (see nice(2))

all attached shared memory segments (see shmop(2))
process group ID

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

trace flag (see ptrace(2) request 0)

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

root dircctory

file mode creation mask (see umask(2))

file size limit (see ulimit(2))

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

The child process has a different parent process 1D (i.e., the process 1D
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. The
time left until an alarm clock signal is reset to 0.

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

[EAGAIN] The system-imposed limit on the total number of processes
under execution would be exceeded.

[EAGAIN] The system-imposed limit on the total number of processes
under execution by a single user would be exceeded.
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RETURN VALUE
Upon successful completion, fork returns a value of 0 to the child process and

returns the process ID of the child process to the parent process. Otherwise, a
value of —1 is returned to the parent process, no child process is created, and
errno is set to indicate the error.

SEE ALSO
exec(2), nice(2), plock(2), ptrace(2), semop(2), shmop(2), signal(2), times(2),

ulimit(2), umask(2), wait(2).
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NAME

getpid, getpgrp, getppid — get process, process group, and parent process IDs
SYNOPSIS

int getpid ()

int getpgrp O

int getppid ()
DESCRIPTION

Getpid returns the process ID of the calling process.

Getpgrp returns the process group ID of the calling process.

Getppid returns the parent process ID of the calling process.

SEE ALSO
exec(2), fork(2), intro(2), setpgrp(2), signal(2).
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NAME

GETUID(2)

getuid, geteuid, getgid, getegid — get real user, effective user, real group, and

effective group IDs

SYNOPSIS
unsigned short getuid ()

unsigned short geteuid ()
unsigned short getgid ()
unsigned short getegid ()

DESCRIPTION
Getuid returns the real user ID of the calling process.

Geteuid returns the effective user ID of the calling process.
Getgid returns the real group ID of the calling process.

Getegid returns the effective group ID of the calling process.

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

)
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NAME

ioctl — control device
SYNOPSIS

ioctl (fildes, request, arg)

int fildes, request;
DESCRIPTION

IToct!l performs a variety of functions on character special files (devices). The
write-ups of various devices in Section 7 of the UNIX System V Administrator
Reference Manual discuss how ioct! applies to them.

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

[EBADF] Fildes is not a valid open file descriptor.
[ENOTTY] Fildes is not associated with a character special device.
[EINVAL] Request or arg is not valid. See Section 7 of the UNIX Sys-

tem V Administrator Reference Manual.
[EINTRI A signal was caught during the ioct/ system call.

RETURN VALUE
If an error has occurred, a value of —1 is returned and errno is set to indicate
the error.

SEE ALSO
termio(7) in the UNIX System V Administrator Reference Manual.
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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 sig-
nal(2), or 0. If sig is O (the null signal), error checking is performed but no
signal is actually sent. This can be used to check the validity of pid.

The real or effective user ID of the sending process must match the real or
effective user ID of the receiving process, unless the effective user ID of the
sending process is super-user.

The processes with a process ID of 0 and a process ID of 1 are special processes
(see intro(2)) and will be referred to below as proc0 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 proc! 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:
[EINVALI Sig is not a valid signal number.
[EINVAL] Sig is SIGKILL and pid is 1 (procl).

[ESRCH] No process can be found corresponding to that specified by
pid.
[EPERM] The user ID of the sending process is not super-user, and its

real or effective user ID does not match the real or effective
user ID of the receiving process.

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

SEE ALSO

getpid(2), setpgrp(2), signal(2).
kill(1) in the UNIX System V User Reference Manual.
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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 will fail and no link will be created if one or more of the following are

true:
[ENOTDIR]
[ENOENT]
[EACCES])
[ENOENT]
[EEXIST)
[EPERM]

(EXDEV]

[(ENOENT])
[EACCES]

[EROFS]

[EFAULTI]
[EMLINK]
RETURN VALUE

A component of either path prefix is not a directory.

A component of either path prefix does not exist.

A component of either path prefix denies search permission.
The file named by pathl does not exist.

The link named by path2 exists.

The file named by path! is a directory and the effective user
ID is not super-user.

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

Path2 points to a null path name.

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

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

Path points outside the allocated address space of the process.
The maximum number of links to a file would be exceeded.

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

SEE ALSO
unlink(2).
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NAME
Iseek — move read/write file pointer

SYNOPSIS - \5

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

long offset;

int whence;

DESCRIPTION
Fildes is a file descriptor returned from a creat, open, dup, or fentl system call.
Lseek sets the file pointer associated with fildes as follows:

If whence is 0, the pointer is set to offser bytes.
If whence is 1, the pointer is set to its current location plus offser.
If whence is 2, the pointer is set to the size of the file plus offset.

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:

[EBADF] Fildes is not an open file descriptor.

[ESPIPE] Fildes is associated with a pipe or fifo.

[EINVAL and SIGSYS signal]
Whence is not 0, 1, or 2.

{EINVAL] The resulting file pointer would be negative.

Some devices are incapable of seeking. The value of the file pointer associated
with such a device is undefined. )

RETURN VALUE
Upon successful completion, a non-negative integer indicating the file pointer
value is returned. Otherwise, a value of —1 is returned and errno is set to indi-
cate the error.

SEE ALSO
creat(2), dup(2), fentl(2), open(2).
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maus — multiple-access-user-space (shared memory) operations

SYNOPSIS

#tinclude <sys/fentl.h>

int getmaus (path, oflag)
char *path;
int oflag;

int freemaus (mausdes)
int mausdes;

char *enabmaus (mausdes)
int mausdes;

int dismaus (saddr)
char *saddr;

char *switmaus (mausdes, saddr)
int mausdes;
char *saddr;

DESCRIPTION

MAUS (Multiple Access User Space) is a dedicated portion of physical memory
that is subdivided into logical subsections. These subsections can be attached
to the data segment of the calling process or released from its data segment
with the following calls.

Path points to a path name naming a special file that is one of the MAUS logi-
cal subsections. Getmaus opens a maus descriptor for the named file and sets

the file status flag according to the value of oflag. Oflag is one of the follow-
ing:

O_RDONLY Open for reading only.
O_WRONLY Open for writing only.
O_RDWR Open for reading and writing.

No process may have more than eight (8) maus descriptors open simultane-
ously.

The named file is opened unless one or more of the following are true:
[ENOTDIR] A component of the path prefix is not a directory.

[ENOENT] The named file does not exist.

[EINVAL] The named file is not a maus special file.

[EACCES] A component of the path prefix denies search permission.
[EACCES] Oflag permission is denied for the named file.

{(EMFILE] Eight (8) maus descriptors are currently open.

[ENXIO] The MAUS area associated with the special file does not exist.
[EFAULTI Path points to an illegal address.

Freemaus closes the maus descriptor specified by mausdes. Note that if a
maus descriptor has been enabled (see emabmaus below) it may still be closed:
a MAUS file remains attached to a data segment of the process until a dismaus
(see below) is used to free it.

[EBADF] Freemaus will fail if mausdes is not a valid open maus
descriptor.

Enabmaus attaches the MAUS file associated with mausdes to the data seg-
ment of the calling process. The file is attached starting at the first available

-1-
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8k-byte boundary address beyond the current break value (see brk(2)). Note
that multiple enabmaus calls can be made with the same maus descriptor.
Each call will attach the file at a different 8k-byte boundary address. Fﬁ%

Enabmaus will fail and not attach the MAUS file if one or more of the follow-
ing are true:

[EBADF] Mausdes is not a valid open maus descriptor.
[ENOMEMI No more 8k-byte boundary starting addresses are available.

Dismaus frees from the calling process’s data segment the MAUS file that starts
at the data segment address given by (saddr — (saddr modulus 8192)).

[EINVAL] Dismaus will fail and not free the MAUS file if (saddr —
(saddr modulus 8192)) is not the data segment starting
address of a MAUS file.

Switmaus attaches the MAUS file associated with mausdes to the data segment
of the calling process. The file is attached starting at the address given by
(saddr — (saddr modulus §192)). ’

Switmaus will fail if one or more of the following are true:
(EBADF] Mausdes is not a valid open maus descriptor.

(EINVALI] The value of (saddr — (saddr modulus 8192)) is not a legal
8k-byte boundary address above the current break value.

RETURN VALUES
Upon successful completion, the return value is as follows:

Getmaus returns a non-negative integer, namely a maus descriptor.
Freemaus returns a value of 0. /s%)

Enabmaus returns the data segment starting address of the attached
MAUS file.

Dismaus and switmaus return the maus descriptor previously associ-
ated with the data segment starting address given by (saddr — (saddr
modulus 8192)) if one exists. Otherwise, a value of —2 is returned.

On other than successful completion, a value of —1 is returned with errno set to
indicate the error.
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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 000000 ordinary file
0004000 set user 1D on execution
0002000 set group ID on execution
0001000 save text image after execution
0000777 access permissions; constructed from the following
0000400 read by owner
0000200 write by owner
0000100 execute (search on directory) by owner
0000070 read, write, execute (search) by group
0000007 read, write, execute (search) by others

The owner ID of the file is set to the effective user ID of the process. The
group ID of the file is set to the effective group ID of the process.

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 1/0 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 fol-
lowing are truc:

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

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

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

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

[EEXISTI] The named file exists.

(EFAULT] Path points outside the allocated address space of the process.
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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. ﬁ‘w%

SEE ALSO
chmod(2), exec(2), umask(2), fs(4).
mkdir(1) in the UNIX System V User Reference Manual.
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NAME

MOUNT(2)

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 permitted according
to individual file accessibility.

Mount may be invoked only by the super-user.

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

[EPERM]
[ENOENT]
[ENOTDIR]
[ENOTBLK]
[ENXIO]
[ENOTDIR]
[EFAULTI

[EBUSY]

[EBUSY]
[EBUSY]
RETURN VALUE

The effective user ID is not super-user.

Any of the named files does not exist.

A component of a path prefix is not a directory.
Spec is not a block special device.

The device associated with spec does not exist.
Dir is not a directory.

Spec or dir points outside the allocated address space of the
process.

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

The device associated with spec is currently mounted.
There are no more mount table entries.

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

SEE ALSO
umount(2).
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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 msgetl (msqid, cmd, buf)

int msqid, cmd;

struct msqid_ds sbuf;

DESCRIPTION

Msgetl 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 msgid 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_gbytes

This cmd can only be executed by a process that has an
effective user ID equal to either that of super user or to the
value of msg_perm.uid in the data structure associated with
msqid. Only super user can raise the value of msg_gbytes.

Remove the message queue identifier specified by msgid from
the system and destroy the message queue and data structure
associated with it. This emd can only be executed by a pro-
cess 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
associated with msgqid.

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

[EINVAL]
{EINVAL]
[EACCESI

[EPERM]

[EPERM]

[EFAULT]
RETURN VALUE

Msqid is not a valid message queue identifier.
Cmd is not a valid command.

Cmd is equal to IPC_STAT and {READ)} operation permission
is denied to the calling process (see intro(2)).

Cmd is equal to IPC_RMID or IPC_SET. 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.

Cmd is equal to IPC_SET, an attempt is being made to
increase to the value of msg_gbytes, and the effective user ID
of the calling process is not equal to that of super user.

Buf points to an illegal address.

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

SEE ALSO

intro(2), msgget(2), msgop(2).

™
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NAME
msgget — get message queue
SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>

int msgget (key, msgflg)

key_t key;

int msgflig;

DESCRIPTION

Msgget returns thc message queue identifier associated with key.

A message queue identifier and associated. message queue and data structure

(see intro(2)) are created for key if one of the following are true:

10 Key is equal to IPC_PRIVATE.
Key does not already have a message queuc identifier associated with
it, and (msgflg & IPC_CREAT) is “true”.

Upon creation, the data structure associated with the new message queue

identifier is initialized as follows:

Msg_perm.cuid, msg_perm.uid, msg_perm.cgid, and msg_perm.gid are
set equal to the effective user ID and effective group ID, respectively, of
the calling process.

The low-order 9 bits of msg_perm.mode are set equal to the low-order 9
bits of msgflg.

Msg_qnum, 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:

[EACCES] A message queue identifier exists for key, but operation per-
mission (see intro(2)) as specified by the low-order 9 bits of
msgflg would not be granted.

[ENOENT] A message queue identifier does not exist for key and (msgflg
& IPC_CREAT) is “false”.
[ENOSPC] 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.

[EEXIST] A message queue identifier exists for key but ( (msgflg &
IPC_CREAT) & ( msgflg & IPC_EXCL) ) is “‘true”.

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

SEE ALSO
intro(2), msgctl1(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, msgflg)
int msqid;

struct msgbuf smsgp;

int msgsz, msgfig;

int msgrev (msqid, msgp, msgsz, msgtyp, msgflg)
int msqid;
struct msgbuf *msgp;
int msgsz;
long msgtyp;
int msgfig;
DESCRIPTION
Msgsnd is used to send a message to the queue associated with the message
queue identifier specified by msqgid. {WRITE} Msgp points to a structure con-
taining the message. This structure is composed of the following members:

long mtype; /* message type */
char mtext[]; /* message text */

Miype is a positive integer that can be used by the receiving process for mes-
sage selection (see msgrev below). Miext 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 (msgfig & 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 execution in the manner prescribed in signal(2)).

Msgsnd will fail and no message will be sent if one or more of the following are

true:
[EINVAL] Msgid is not a valid message queue identifier.
[EACCES] Operation permission is denied to the calling process (see

intro(2)).



MSGOP(2) MSGOP(2)

(EINVAL] Mtype is less than 1.

[EAGAIN] The message cannot be sent for one of the reasons cited above
and (msgflg & IPC_NOWAIT) is “true”.

[EINVAL] Msgsz is less than zero or greater than the system-imposed
limit.

[EFAULT] Msgp points to an illegal address.

Upon successful completion, the following actions are taken with respect to the
data structure associated with msqid (see intro (2)).

Msg_gnum 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 »/
Mitype is the received message’s type as specified by the sending process.
Mtext is the text of the message. Msgsz specifies the size in bytes of mrext.
The received message is truncated to msgsz bytes if it is larger than msgsz and

(msgflg & MSG_NOERROR) is “true”. The truncated part of the message is
lost and no indication of the truncation is given to the calling process.

Msgtyp specifies the type of message requested as follows:
If msgtyp is equal to 0, the first message on the queue is received.

If msgtyp is greater than 0, the first message of type msgtyp 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 msgeyp is received.

Msgflg specifies the action to be taken if a message of the desired type is not
on the queue. These are as follows:

If (msgflg & IPC_NOWAIT) is “true”, the calling process will return
immediately with a return value of —1 and errno set to ENOMSG.

If (msgflg & IPC_NOWAIT) is “false”, the calling process will suspend
execution until one of the following occurs:

A message of the desired type is placed on the queue.

Msqid is removed from the system. When this occurs, errno
is set equal to EIDRM, and a value of —1 is returned.

The calling process receives a signal that is to be caught. In
this case a message is not received and the calling process
resumes execution in the manner prescribed in signal(2)).

Msgrev will fail and no message will be received if one or more of the following
are true:

[EINVAL] Msqid is not a valid message queue identifier.

[EACCES] Operation permission is denied to the calling process.

[EINVAL] Msgsz is less than 0.

[E2BIG] Mtc}x: is greater than msgsz and (msgfig & MSG_NOERROR)
is “false”.
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[ENOMSG] The queue does not contain a message of the desired type and
(msgtyp & IPC_NOWAIT) is “true”.
[EFAULT] Msgp points to an illegal address.

Upon successful completion, the following actions are taken with respect to the
data structure associated with msgid (see intro (2)).

Msg_gnum is decremented by 1.
Msg_lIrpid 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 msgid 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
intro(2), msgctl(2), msgget(2), signal(2).
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NAME
nice — change priority of a process

SYNOPSIS
int nice (incr)
int incr;

DESCRIPTION
Nice adds the value of incr to the nice value of the calling process. A process’s
nice value is a positive number for which a more 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 sect to the corresponding limit.

{[EPERM] Nice will fail and not change the nice value if incr is negative
or greater than 40 and the effective user ID of the calling pro-
cess is not super-user.

RETURN VALUE
Upon successful completion, nice returns the new nice value minus 20. Other-
wise, a value of —1 is returned and errno is set to indicate the error.
SEE ALSO
exec(2).
nice(1) in the UNIX System V User Reference Manual.
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NAME
open — open for reading or writing

SYNOPSIS
#include <fentlhh>
int open (path, oflag [ , mode ])
char spath;
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 Open for reading and writing.

O_NDELAY 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 pro-
cess 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.

O_APPEND If set, the file pointer will be set to the end of the file prior to
each write.

O_CREAT If the file exists, this flag has no effect. Otherwise, the owner
ID of the file is set to the effective user 1D of the process, the
group ID of the file is set to the effective group ID of the pro-
cess, and the low-order 12 bits of the file mode are set to the
value of mode modified as follows (see creat(2)):

All bits set in the file mode creation mask of the pro-
cess are cleared. See umask(2).

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

O_TRUNC If the file exists, its length is truncated to 0 and the mode and
owner are unchanged.

O_EXCL If O_EXCL and O_CREAT are set, open will fail if the file
exists.
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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
- Sentl (2),

The named file is opened unless one or more of the following are true:
(ENOTDIR] A component of the path prefix is not a directory.

[ENOENT] O_CREAT is not set and the named file does not exist.

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

[EACCES] Oflag permission is denied for the named file.

[EISDIR] The named file is a directory and offag is write or read/write.

[EROFS] The named file resides on a read-only file system and oflag is
write or read/write.

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

[ENXIO] The named file is a character special or block special file, and

the device associated with this special file does not exist.

[ETXTBSY] The file is a pure procedure (shared text) file that is being
executed and oflag is write or read/write.

[EFAULTI Path points outside the allocated address space of the process.
[EEXIST] O_CREAT and O_EXCL are set, and the named file exists.
[ENXI0] O_NDELAY is set, the named file is a FIFO, O WRONLY is
set, and no process has the file open for reading.
M [EINTR] A signal was caught during the open system call.
\ [ENFILE] The system file table is full.

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

SEE ALSO

chmod(2), close(2), creat(2), dup(2), fentl(2), Iseek(2), read(2), umask(2),
write(2).
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NAME
pause — suspend process until signal
SYNOPSIS
pause ()
DESCRIPTION
Pause suspends the calling process until it receives a signal. The signal must
be one that is not currently set to be ignored by the 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.

SEE ALSO
alarm(2), kill(2), signal(2), wait(2).
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NAME
pipe — create an interprocess channel
SYNOPSIS
int pipe (fildes)
int fildes[2];
DESCRIPTION

Pipe creates an 1/0 mechanism called a pipe and returns two file descriptors,

fildes[0] and fildes[1). Fildes[0] is opened for reading and fildes(1] is opened
for writing.

Up to 5120 bytes of data are buffered by the pipe before the writing process is

blocked. A read only file descriptor fildes[0] accesses the data written to
fildes[1] on a first-in-first-out (FIFO) basis.

[EMFILE] Pipe will fail if 19 or more file descriptors are currently open.
[ENFILE! The system file table is full.
RETURN VALUE

Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
SEE ALSO
read(2), write(2).
sh(1) in the UNIX System V User Reference Manual.
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NAME
plock — lock process, text, or data in memory

SYNOPSIS
#include <sys/lock.h>

int plock (op)
int op;

DESCRIPTION
Plock allows the calling process to lock its text segment (text lock), its data
segment (data lock), or both its text and data segments (process lock) into
memory. Locked segments are immune to all routine swapping. Plock also
allows these segments to be unlocked. The effective user ID of the calling pro-
cess must be super-user to use this call. Op specifies the following:

PROCLOCK — lock text and data segments into memory (process

lock)
TXTLOCK —  lock text segment into memory (text lock)
DATLOCK — lock data segment into memory (data lock)
UNLOCK - remove locks

Plock will fail and not perform the requested operation if one or more of the
following are true:

(EPERM] The effective user ID of the calling process is not super-user.
[EINVAL] Op is equal to PROCLOCK and a process lock, a text lock, or a
data lock already exists on the 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 cal-

ling process.

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

SEE ALSO
exec(2), exit(2), fork(2).
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NAME
profil — execution time profile

(” A SYNOPSIS

void profil (buff, bufsiz, offset, scale)
char sbuff;
int bufsiz, offset, scale;

DESCRIPTION
Buff points to an area of core whose length (in bytes) is given by bufsiz. After
this call, the user’s program counter (pc) is examined each clock tick (60th
second); offser is subtracted from it, and the result multiplied by scale. If the
resulting number corresponds to a word inside buff, that word is incremented.

The scale is interpreted as an unsigned, fixed-point fraction with binary point at
the left: 0177777 (octal) gives a 1-1 mapping of pc’s to words in buff; 077777
(octal) maps each pair of instruction words together. 02(octal) maps all
instru)ctions 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
monitor (3C).
prof(1) in the UNIX System V User Reference Manual.

-~
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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 execution
of a child process. Its primary use is for the implementation of breakpoint
debugging; see sdb(1). 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 waiz(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. If I and D
space are separated (as on PDP-11s), request 1 returns a word
from I space, and request 2 returns a word from D space. If I
and D space are not separated (as on the 3B 20 computer and
VAX-11/780), either request 1 or request 2 may be used with
cqual 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 in this area range from
0 to 1024 on the PDP-11s and O to 2048 on the 3B 20 computer
and VAX. 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 pro-
cess and the parent’s errno is set to EIO.

4,5 With these requests, the value given by the dara argument is
written into the address space of the child at location addr. If 1
and D space are separated (as on PDP-11s), request 4 writes a
word into I space, and request 5 writes a word into D space. If |
and D space are not separated (as on the 3B 20 computer and
VAX), either request 4 or request 5 may be used with equal
results. Upon successful completion, the value written into the
address space of the child is returned to the parent. These two
requests will fail if addr is a location in a pure procedure space

-1-
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and another process is executing in that space, or addr is not the
start address of a word. Upon failurc a value of —1 is returned
to the parent process and the parent’s errno is set to E10.

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 (i.e., registers 0—11 on the 3B 20
computer, registers 0—7 on PDP-11s, and registers 0—15
on the VAX)

the condition codes of the Processor Status Word on the
3B 20 computer

the floating point status register and six floating point
registers on PDP-11s

certain bits of the Processor Status Word on PDP-11s
(i.e, bits 0—4 and 8—11)

certain bits of the Processor Status Longword on the
VAX (i.e., bits 0—7, 16—20, and 30—31).

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 O 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 (i.e., bit 4 on PDP-11s; bit 30 on the VAX) and then
executes the same steps as listed above for request 7. The trace
bit causes an interrupt upon completion of one machine instruc-
tion. This effectively allows single stepping of the child. On the
3B 20 computer, there is no trace bit; and this request returns an
error.

Note: The trace bit remains set after an interrupt on PDP-11s but
is turned off after an interrupt on the VAX.

To forestall possible fraud, ptrace inhibits the set-user-id facility on subsequent
exec(2) calls. If a traced process calls exec, it will stop before executing the
first instruction of the new image showing signal SIGTRAP.

GENERAL ERRORS
Ptrace will in general fail if one or more of the following are true:
[E1O] Request is an illegal number.
[ESRCH] Pid identifies a child that does not exist or has not executed a

ptrace with request 0.

SEE ALSO
exec(2), signal(2), wait(2).
sdb(1) in the UNIX System V User Reference Manual.
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NAME
read — read from file

SYNOPSIS \’)
int read (fildes, buf, nbyte) /

int fildes;
char sbuf;
unsigned nbyte;
DESCRIPTION
Fildes is a file descriptor obtained from a creat, open, dup, fentl, 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 asso-
ciated 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 0 is
returned when an end-of-file has been reached.

When attempting to read from an empty pipe (or FIFO):
If O_NDELAY is set, the read will return a 0.

If O_NDELAY is clear, the read will block until data is written to the e %
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 avail-
able.

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

[EBADF] Fildes is not a valid file descriptor open for reading.
[EFAULTI Buf points outside the allocated address space.
[EINTR] A signal was caught during the read system call.

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), ioctl(2), open(2), pipe(2).
termio(7) in the UNIX System V Administrator Reference Manual.
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NAME

SEMCTL(2)

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 sarray;
} arg;

DESCRIPTION

Semct! 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
SETVAL

GETPID
GETNCNT
GETZCNT

Return the value of semval (see intro(2)). (READ}

Set the value of semval to arg.val. (ALTER} When this
cmd is successfully executed, the semadj value
corresponding to the specified semaphore in all processes
is cleared.

Return the value of sempid. {READ)
Return the value of semncnt. (READ}
Return the value of semzent. (READ}

The following cmds return and set, respectively, every semval in the set of

semaphores.
GETALL

SETALL

Place semvals into array pointed to by arg.array.
{READ)

Set semvals according to the array pointed to by
arg.array. {ALTER] When this cmd is successfully exe-
cuted the semadj values corresponding to each specified
semaphore in all processes are cleared.

The following cmds are also available:

IPC_STAT

IPC_SET

Place the current value of each member of the data
structure associated with semid into the structure pointed
to by arg.buf. The contents of this structure are defined
in intro(2). (READ}

Set the value of the following members of the data struc-
ture 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 /e only low 9 bits ¢/

This cmd can only be executed by a process that has an
effective user ID equal to either that of super-user or to
the value of sem_perm.uid in the data structure associ-
ated with semid.
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IPC_RMID

SEMCTL(2)

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 exe-
cuted 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:

[EINVAL]
(EINVAL]
[EINVAL]
[EACCES]

[ERANGE]

[EPERM]

[EFAULT)
RETURN VALUE

Semid is not a valid semaphore identifier.
Semnum is less than zero or greater than sem_nsems.
Cmd is not a valid command.

Operation permission is denied to the calling process
(see intro(2)).

Cmd is SETVAL or SETALL and the value to which
semval is to be set is greater than the system imposed
maximum.

Cmd is equal to IPC_RMID or IPC_SET and the
effective user ID of the calling process is not equal to
that of super-user and it is not equal to the value of
sem_perm.uid in the data structure associated with
semid.

Arg.buf points to an illegal address.

Upon successful completion, the value returned depends on cmd as follows:

GETVAL
GETPID
GETNCNT
GETZCNT
All others

The value of semval.
The value of sempid.
The value of semncnt.
The value of semzent.
A value of 0.

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

SEE ALSO

intro(2), semget(2), semop(2).
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NAME
semget — get set of semaphores

SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem.h>

int semget (key, nsems, semflg)
key_t key;
int nsems, semflg;
DESCRIPTION
Semget returns the semaphore identifier associated with key.

A semaphore identifier and associated data structure and set 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, respectively, of
the calling process.

The low-order 9 bits of sem_perm.mode are sct equal to the low-order 9
bits of semflg.

Sem_nsems is set equal to the value of nsems.

Sem_otime is set equal to 0 and sem_ctime is set equal to the current
time.

Semget will fail if one or more of the following are true:
[EINVAL} Nsems is either less than or equal to zero or greater than the
system-imposed limit.

[EACCES] A semaphore identifier cxists for key, but operation permis-
sion (sec intro(2)) as specified by the low-order 9 bits of
semflg would not be granted.

[EINVALI 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.

[ENOENT] A semaphore identifier does not exist for key and (semfls &
IPC_CREAT) is “false”.
[ENOSPC] A semaphore identifier is to be created but the system-

imposed limit on the maximum number of allowed semaphore
identifiers system wide would be exceeded.

[ENOSPC] A scmaphore identifier is to be created but the system-
imposed limit on the maximum number of allowed semaphores
system wide would be exceeded.

[EEXIST] A semaphore identifier cxists for key but ( (semflg &
IPC_CREAT) and ( semflg & IPC_EXCL) ) is “true”.
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RETURN VALUE
Upon successful completion, a non-negative integer, namely a semaphore
identifier, is returned. Otherwise, a value of —1 is returned and errno is set to
indicate the error.

SEE ALSO
intro(2), semctl(2), semop(2).
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NAME
semop — semaphore operations

SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem.h>

int semop (semid, sops, nsops)
int semid;

struct sembuf **sops;

int nsops;

DESCRIPTION
Semop is used to automatically perform an array of semaphore operations on
the set of semaphores associated with the semaphore identifier specified by
semid. Sops is a pointer to the array of semaphore-operation 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_fig; /+ operation flags */

Each semaphore operation specified by sem_op is performed on the correspond-
ing semaphore specified by semid and sem_num.

Sem_op specifies one of three semaphore operations as follows:

If sem _op is a negative integer, onc of the following will occur:
{ALTER]

If semval (see intro(2)) is greater than or equal to the abso-
lute value of sem_op, the absolute value of sem_op is sub-
tracted from semval. Also, if (sem_flg & SEM_UNDO) is
“true”, the absolute value of sem_op is added to the calling
process’s semadj value (see exir(2)) for the specified sema-
phore.

If semval is less than the absolute value of sem op and
(sem_flg & 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 fol-
lowing conditions occur.

Semval becomes greater than or equal to the absolute value
of sem_op. When this occurs, the value of semnent 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 “truc”, 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.
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The calling process receives a signal that is to be caught.
When this occurs, the value of semncnt associated with the
specified semaphore is decremented, and the calling process
resumes execution in the manner prescribed in signal(2).

If sem_op is a positive integer, the value of sem_op is added to semval
and, if (sem_flg & SEM_UNDO) is “true”, the value of sem_op is 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)

Semop will fail i

If semval is zero, semop will return immediately.

If semval is not equal to zero and (sem_flg & 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 semzent
associated with the specified semaphore is decremented.

The semid for which the calling process is awaiting action is
removed from the system. When this occurs, errno is set
equal to EIDRM, and a value of —1 is returned.

The calling process receives a signal that is to be caught.
When this occurs, the value of semzcnt associated with the
specified semaphore is decremented, and the calling process
resumes execution in the manner prescribed in signal(2).

f one or more of the following are true for any of the sema-

phore operations specified by sops:

[EINVAL]
[EFBIG]

[E2BIG]
[EACCES]

[EAGAIN]
[ENOSPC]
(EINVAL]

[ERANGE]
[ERANGE]

[EFAULT]

Upon successful

Semid is not a valid semaphore identifier.

Sem_num is less than zero or greater than or equal to the
number of semaphores in the set associated with semid.

Nsops is greater than the system-imposed maximum.

Operation permission is denied to the calling process (see
intro(2)).

The operation would result in suspension of the calling process
but (sem _fig & IPC_NOWAIT) is “true”.

The limit on the number of individual processes requesting an
SEM_UNDO would be exceeded.

The number of individual semaphores for which the calling
process requests a SEM_UNDO would exceed the limit.

An operation would cause a semval to overflow the system-
imposed limit.

An operation would cause a semadj value to overflow the
system-imposed limit.

Sops points to an illegal address.
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 pro-

Cess.
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RETURN VALUE
If semop returns due to the receipt of a signal, a value of —1 is returned to the
(W calling process and errno is set to EINTR. If it returns due to the removal of a
\ semid from the system, a value of —1 is returned and errno is set to EIDRM.

Upon successful completion, the value of semval at the time of the call for the
last operation in the array pointed to by sops is returned. Otherwise, a value of
—1 is returned and errno is set to indicate the error.

SEE ALSO
exec(2), exit(2), fork(2), intro(2), semctl(2), semget(2).
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NAME
setpgrp — set process group 1D

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).
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NAME

setuid, setgid — set user and group IDs

SYNOPSIS

int setuid (uid)
int uid;
int setgid (gid)
int gid;

DESCRIPTION

Set