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INTRODUCTION

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

This manual is divided into two volumes containing a total of six sections, some
containing subsections:
1. Commands and Application Programs:
1. General-Purpose Commands.
1C. Communications Commands.
1G. Graphics Commands.
2. System Calis.
3. Subroutines:
3C. C and Assembler Library Routines.
3M. Mathematical Library Routines.
3S. Standard I/0 Library Routines.
3X. Miscellaneous Routines.
4. File Formats.
5. Miscellaneous Facilities.
6. Games.

Section 1 (Commands and Application Programs) describes programs intended to be
invoked directly by the user or by command language procedures, as opposed to
subroutines, which are intended to be called by the user’s programs. Commands
generally reside in the directory /bin (for binary programs). Some programs also
reside in /usr/bin, to save space in /bin. These directories are searched automati-
cally by the command interpreter called the shell. Sub-class 1C contains communi-
cation programs such as cu, send, uucp, etc.

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

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

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

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

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

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

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

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

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

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

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

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

A final convention is used by the commands themselves. An argu-
ment beginning with a minus —, plus +, or equal sign = is often taken
to be some sort of flag argument, even if it appears in a position where
a file name could appear. Therefore, it is unwise to have files whose
names begin with —, +, or =,

The DESCRIPTION part discusses the subject at hand.

The EXAMPLE part gives example(s) of usage, where appropriate.

The FILES part gives the file names that are built into the program.

The SEE ALSO part gives pointers to related information.

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

The WARNINGS part points out potential pitfalls.

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

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

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

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

On most systems, all user manual entries are available on-line via the command,
q.v.
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acctcom: search and print . . . . . . acctcom. !
acctconl, acctcon2: . . . . ... .. acctcon.lm
acctcon2: connect-time . . . . . . . acctcon.lm
acctdisk, acctdusg, accton, . . . . . . acct.lm
acctdusg, accton, acctwtmp: . . . . . acct.lm

acctmerg: merge or add total

. acctmerg.lm

accton, acctwtmp: overview of/ . acct.Im
acctprcl, acctprc2: process . . . . . . acctpre.Im
acctprc2: process accounting. . . . . . acctprc.lm
acctwtmp: overview of/ . . . . . . . acct.Im
acos, atan, atan2:/ . . . . . . . . . trig.3m
active processes. . . « . . .« .« . . . killall.1m
activity. sact: print . . . . . . . .. sact.1
activity. /time a command; . . . . . timex.1
activity graph. . . . . . . . . . .. sag.lg
activity report package. . . . . . . . sar.lm

o1 -
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sar: system
random, hopefully interesting,
formatting/ mosd: the OSDD

acctmerg: merge or

up internet hosts by name or
socket. socketaddr: return

a process to access physical
SCCS files.

admin: create and

game.

alarm: set a process’s

clock.

delivermail.

aliases:

earth. aliens: The

attack the earth.

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

information for bad block/
for bad block/ altblk:

sort: sort

terminal. worms:

rain:

bed: convert to

editor output.

introduction to commands and
maintenance commands and
maintainer.

format.

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

cpio: format of cpio

tp: manipulate tape
maintainer. ar:

ar:

HP 2645A terminal tape file
tar: tape file

cpio: copy file

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

expr: evaluate

be: arbitrary-precision
number facts.

expr: evaluate arguments

characters. asa: interpret
control characters.

ascii: map of

/translates object files into
set.

long integer and base-64
number. atof: convert

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

as:

output. a.out:

assertion.

assert: verify program

activity reporter.
adage. fortune: printa . . . . .
adapter macro package for . . .
adb: debugger. . . . Ce e
add total accounting ﬁles e
address. rhost, raddr: look . . .
address associated witha . . . .
addresses. phys: allow
admin: create and administer . .
administer SCCS files. . . . ..
adventure: an exploration
alarm clock.
alarm: set a process’s alarm . . .
aliases: aliases file for . . . . . .
aliases file for delivermail. . . . .
alien invaders attack the ..
aliens: The alien invaders . . . .
allocation. brk, sbrk: . .
allocator. malloc, free,

allow a process to access .
allow/prevent LP requests. . . .
altblk: alternate block .
alternate block information . . .
and/or merge files.
animate worms on a display . . .
animated raindrops display. . . .
antique media.
a.out: assembler and link . . . .
application programs. intro:
application programs. /system
ar: archive and library . . . .
ar: archive (library) file
Arabic numerals to English.
arbitrary people. .
arbitrary-precision arithmetic
archive.
archive. .
archive and hbrary
archive (library) file format.
archiver. hpio:

archiver.
archives in and out
argument list(s) and execute
argument vector.
arguments. . . . . . . . . .
arguments as an expression.
arithmetic language.
arithmetic: provide drill in . .
as an expression.
as: assembler.
ASA carriage control
asa: interpret ASA carriage
ASCII character set. . .
ASCII formats suitable for/
ascii: map of ASCII character . .
ASCII string. /convert between .
ASCII string to floating-point .
asctime, tzset: convert date . . .
asin, acos, atan, atan2: . . . . .
ask for help. . . . . .
assembler. . .
assembler and link editor . . . .
assert: verify program . . . . .
assertion. . . . . . .. ...

S0

sar.l

. fortune.6

mosd.5

. adb.1
. acctmerg.lm
. rhost.3n

socketaddr.2n
phys.2

. admin.1

admin.1
adventure.6
alarm.2

. alarm.2

aliases.7n

. aliases.7n

aliens.6

. aliens.6

brk.2

. malloc.3¢c

phys.2
accept.lm
altblk .4
altblk.4
sort.1
worms.6
rain.6
bed.6
a.out.4
intro.1
intro.lm
ar.l

ar.4

. number.6

delivermail.8n

. be.l

cpio.4

. tp.l

ar.l

. ard

hpio.1
tar.1

. cpio.l

xargs.1

. getopt.3¢c

echo.l
expr.l
be.l

. arithmetic.6

expr.l
as.1
asa.l
asa.l
ascii.5
hex.1

. ascii.S

. h641.3¢c
. atof.3c
. ctime.3¢
. trig.3m

help.1
as.1

. a.outd

assert.3x

. assert.3x



setbuf:

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

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

wait:

processing language.
ungetc: push character

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

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

banner7: print large
printer.

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

system initialization/ brc,

¢b: C program
list contents of directory
i0, j1, jn, y0, y1, yn:

strings in an object, or other
fread, fwrite:

bsearch:

tdelete, twalk: manage

remove symbols and relocation
/set or reset the teletype

bj: the game of

sync: update the super
bcopy: interactive

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

blt, blt512:

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

data.

blt,

/etc/hosts: host table for
netmail: the

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

Permuted Index

assign buffering to a stream. . . . . . setbuf.3s
associated with a socket. . . . . . . socketaddr.2n
atan, atan2: trigonometric/ . . . . . trig.3m
atan2: trigonometric/ sin, . . . . . . trig.3m
atof: convert ASCII string to . atof.3c
atoi: convert stringto . . . . . . . . strtol.3¢c
atol, atoi: convert stringto . . . . . strtol.3¢
attack the earth. . . . . . . .. .. aliens.6
automatic robots. . . . . . .. .. autorobots.6
autorobots: Escape from the . . . . . autorobots.6
await completion of process. . . . . . wait.1
awk: pattern scanning and . . . . . . awk.1
back into input stream. . . . . . . . ungetc.3s
back: the game of backgammon. . back.6
backgammon. . . . . . .. .. .. back.6
backup. filesave, tapesave: . . . . . filesave.lm
backup. . . . . .. .00 finc.Im
backuptape. . . . . . . ... ... frec.lm
bad block handling. /alternate . altblk.4
bad block information. . . . . . .. badblk.1m
badblk: program tosetor . . . . . . badblk.lm
banner: make posters. . . . . . . . banner.1
banner on printer. . . . . . . . .. banner7.1
banner7: print large banner on . . . . banner7.1
base. termcap: . . . . . e e e e termcap.5
base of terminal typesby . . . . . . ttytype.4
base-64 ASCII string. /convert . . . h6413c
based on ex. /screen oriented . . . . Vil
basename, dirname: deliver . . . . . basename.l
bc: arbitrary-precision . . . . . . .. be.l

bed: convert to antique media. . . . . bed.6
bcheckre, re, powerfail: . . . . . . . brc.lm
bcopy: interactive block copy. . . . . bcopy.lm
bdiff: bigdiff. . . . ... ... .. bdiff.1
beautifier. . . . . ... ... cb.1
(Berkeley version). Is7: . . . . . . . Is7.1
Bessel functions. . . . . . ... .. bessel.3m
bfs: big file scanner. . . . . . . .. bfs.1
binary file. /the printable . . . . . . strings.1
binary input/output. . . . . . . .. fread.3s
binary search. . . . . . . ... .. bsearch.3¢c
binary search trees. tsearch, . . . . . tsearch.3c
bits. strip: . . . . ... ..o .. strip.1
bits to a sensible state. . . . . . . . tset.1

bj: the game of black jack. . . . . . . bj.6

black jack. . . . . . . . . . ... . bj.6
block. . .. .. ... ... sync.1
blockcopy. . . .. . .. ... bcopy.lm
block count of a file. . . . ... .. sum.l
block handling. /alternate . . . . . . altblk.4
block information. badblk: . . . . . badblk.lm
block information for bad . . . . . . altblk.4
block transfer data. . . . . . . . .. bit.3
blocks. . . . . .. 00 df.lm
blocksinafile. . . . . . . ... .. sum?7.1
blt, blt512: block transfer . . . . . . bit.3
bit512: block transfer data. . . . . . bit.3

bnet. . .. ... L. hosts.7n
bnet network mail system. . . . . . netmail.8n
boot: startup procedures. . . . . . . boot.8

bre, beheckre, rc, powerfail: . . . . .

brc.lm

brk, sbrk: change data segment . . . brk.2
bs: a compiler/interpreter for . . . . bs.l
bsearch: binary search. . . . . . .. bsearch.3c
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Permuted Index

stdio: standard

setbuf: assign

mknod:

swab: swap

cc:

cflow: generate

cpp: the

maintain a tags file for a
cb:

lint: a

cxref: generate

message file by massaging

dc: desk
cal: print

data returned by stat system
cu:

malloc, free, realloc,

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

cribbage: the

pnch: file format for

asa: interpret ASA

files.

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

delta: make a delta

pipe: create an interprocess
stream. ungetc: push

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

user. cuserid: get

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

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

tr: translate

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

directory.

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

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

vchk: version

chown,

times: get process and
terminate. wait: wait for

buffered input/output package. . . . stdio.3s
buffering to a stream. . . . . . . . . setbuf.3s
build special file. . . . . .. .. .. mknod.lm
bytes. . . - . . . v 0o oo e swab.3c
Ccompiler. . . . . . ... ... cc.l
Cflowgraph. . . .. .. ..... cflow.1

C language preprocessor. . . . . . . cpp.1

C program. Ctags: .« . . « « « « o . ctags.1

C program beautifier. . . . . . . .. cb.1

C program checker. . . . . . . .. lint.1

C program cross reference. . . . . . cxref.1

C source. /create an error . . . . . mkstr.1
cal: print calendar. . . . . . . . .. cal.l
calculator. . . . . . ... ... .. dc.1
calendar. . . . . . .. . .. .. cal.l
calendar: reminder service. . . . . . calendar.1
call. stat: . . . . .. .. ... L. stat.5
call another UNIX System. . . . .. cu.lc
calloc: main memory allocator. . . . . malloc.3¢c
calls. link, unlink: exercise . . . . . link.1m
calls and error numbers. . . . . . . intro.2
cancel: send/cancel requests . . . . . Ip.1
capability data base. . . . . .. .. termcap.5
card game cribbage. . . . . . . .. cribbage.6
card images. . . . . . . ... . pnch.4
carriage control characters. . . . . . asa.l

cat: concatenate and print . . . . . . cat.1

cb: C program beautifier. . . . . . . cb.1

cc: Ccompiler. . . . . . ... ... cc.l

cd: change working directory. cd.1

cdc: change the defta . . . . . . . . cde.1

ceil, fmod, fabs: floor, . . . . . .. floor.3m
ceiling, remainder, absolute/ floor.3m
cflow: generate C flow graph. cflow.1
(change) to an SCCS file. . . . . . . delta.l
channel. . . . . . ... ... pipe.2
character back into input . . . . .. ungetc.3s
character definitions foreqn . . . . . egnchar.5
character frequenciesina . . . . . . freq.1
character login name of the . . . . . cuserid.3s
character or word from stream. . getc.3s
character or word on a stream. . putc.3s
character set. . . . . .« . . . . .. ascii.5
characters. asa: . . . . . . . . .. asa.l
characters. /_toupper, . . . . . . . conv.3c
characters. /isprint, isgraph, . . . . . ctype.3c
characters. . « « « « v o ¢ ¢ 0 4 . . tr.1
characters in the filesin the . . . . . sumdir.1
chargefee, ckpacct, dodisk, . . . . . acctsh.lm
chase: Try to escape the . . . . . . . chase.6
chdir: change working . . . . . .. chdir.2
check and interactive repair. . . . . . fsck.lm
checkcw: prepare . . . . . . . . . . cw.1
checkeq: format mathematical . eqn.l
checker. . . . . . . . .. ... .. lint.1
checkers. pwek, . . . . . . . ... pwek.lm
checking. volcopy, labelit: . . . . . . volcopy.1m
checklist: list of file . . . . . . ... checklist.4
checkmm: print/check documents . mm.1
checksum and block count of a . sum.l
checkup. . . ... ... . . . vchk.lm
chgrp: change owner or group. . chown.l
child process times. . . . . « « . . . times.2
child process to stopor . . . . . . . wait.2

-4 -



of a file.
group.

for a command.

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

clri:

clear:

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

close:
descriptor.
fclose, fllush:

line-feeds.

comb:

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

test: condition evaluation
time: time a

argument list(s) and execute
nice: run a

env: set environment for
uux: unix to unix

(sh/ nohup: run a

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

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

and miscellaneous accounting
install: install

intro: introduction to

/to system maintenance

at: execute

cde: change the delta

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

cmp:

SCCS file. sccsdiff:

diff3: 3-way differential file
dircmp: directory

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

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

pack, pcat, unpack:

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

chown: change owner and group

chown, chgrp: change owner or
chroot: change root directory.
chroot: change root directory
ckpacct, dodisk, lastlogin, . .
classify characters. /isprint,
clean-up.
clear: clear terminal screen.
clear i-node.
clear terminal screen. . . . .
clearerr, fileno: stream . .
C-like syntax. csh: a shell . .
clock.
clock daemon.
clock: report CPU time used.
close a file descriptor. . . . .
close: close afile . . . . . .
close or flush a stream. . . .
clri: clear i-node. .
cmp: compare two files. . . .
col: filter reverse . .
comb: combine SCCS deltas.
combine SCCS deltas. . . .
comm: select or reject lines
command. chroot: . . . . .
command.
command.
command. . -
command. xargs: construct .
command at low priority. . .
command execution. . . . .
command execution.

I S Y

D Y

command immune to hangups .

(command interpreter) with .
command options. . .

command programming language.

command; report process data
command summary from . .
commands. /of accounting
commands.
commands and application/
commands and application/ .
commands at a later time.
commentary of an SCCS delta.
common to two sorted files. .
communication.
communication facilities/ . .
communication package.
comparator.
compare two files. -
compare two versions of an .
comparison. . . . . . .
comparison. . . . . . . . .
compile. . . . . . ...
compile and execute regular .
compile and match routines. .
compiler.
compiler-compiler.
compiler/interpreter for .
complementary error function.
completion of process. . .
compress and expand files. .

DI

.5.

Permuted Index

. . chmod.1

chmod.2
chown.2
chown.1
chroot.2
chroot.1m
acctsh.lm
ctype.3c
uuclean.lm
clear.1
clri.lm
clear.1
ferror.3s
csh.1
alarm.2
cron.lm
clock.3c
close.2
close.2
fclose.3s

. clri.lm

cmp.1

. col.l

comb.1
comb.1

. comm.l
. chroot.lm
. system.3s
. test.l

time.1
xargs.1

. nice.l

env.l
uux.lc

. nohup.1

csh.1
getopt.1
sh.1
timex.1
acctems.lm
acct.lm
install.Im
intro.1
intro.1m
at.1

cde. 1
comm.l
socket.2n
ipes.1
stdipc.3c
diff.1
cmp.1
scesdiff. 1
diff3.1
dircmp.1

. regemp.1

regcmp.3x

. regexp.5
. cc.l

yacc.1

. bs.1

erf.3m
wait.1
pack.1



Permuted Index

cat:

test:

uvar: returns system-specific
system. Ipadmin:

fwtmp, wtmpfix: manipulate
on a socket.

an out-going terminal line
accept: accept a

connect: initiate a

acctconl, acctcon2:

fsck, dfsck: file system

cw, checkcw: prepare
mkfslb:

mkfs:

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

Is: list

(Berkeley version). Is7: list
csplit:

fentl: file

uucp status inquiry and job
vc: version

asa: interpret ASA carriage
ioctl:

init, telinit: process

msgctl: message

semctl: semaphore

shmectl: shared memory
fentl: file

tcp: Internet Transmission
interface. tty:

terminals. term:

units:

dd:

English. number:
floating-point number. atof:
integers and/ 13tol, Itol3:
and base-64 ASCII/ a64l, 164a:
/gmtime, asctime, tzset:

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

strtol, atol, atoi:

bed:

bcopy: interactive block

rep: remote file

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

cpio:

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

file.

core: format of

mem, kmem:

atan2: trigonometric/ sin,
functions. sinh,

wc: word

sum7: sum and

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

cpio: format of

and out.

concatenate and print files. . . .
condition evaluation command. .
configuration information. . . . .
configure the LP spooling . . . .
connect accounting records. . . .
connect: initiate a connection . .
connection. dial: establish . . . .
connection on a socket. . . . . .
connection on a socket. . . . . .
connect-time accounting. . . . .
consistency check and/ . . . . .
constant-width text for troff. . .
construct a file system. . . . . .
construct a file system.
construct argument list(s) and . .
constructs. deroff: remove . . .
contents of directories. . . . . .
contents of directory . . . . . .
contextsplit. . . . . . . . ..

control. . .. e
control. uustat: . . . . . . ..

control. . . . . . ... ...
control characters. . . . . . .
control device. . . . . . . . .

control initialization. . . . . . .
control operations. . . . . . . .
control operations. . . . . . . .
control operations. . . . . . . .
control options. . . . . . . ..
Control Protocol. . . . . . . ..
controlling terminal . . . . . .
conventional names for . . . . .
conversion program. . . . . . .
convert and copy a file.
convert Arabic numeralsto . . .
convert ASCII stringto . . . . .
convert between 3-byte . . . . .
convert between long integer
convert date and time to/ . . . .
convert floating-point number . .
convert formatted input. . . . .
convert string to integer. . . . .
convert to antique media. . . . .
copy.
copy. . .
copy. uucp,
copy. /uupick: public UNIX . . .
copy afile. . . . ..
copy file archives in and out. . .
copy file systems for optimal
copy file systems with label
copy, link or move files. . . . .
core: format of core image . . .
core image file. . . . . .. ..
core memory. .
cos, tan, asin, acos, atan, . . . .
cosh, tanh: hyperbolic . . . . .
count.
count blocks in a file.
count characters in the files . . .
count of a file.
cp, In, mv: copy, link or move . .
cpio archive.
cpio: copy file archivesin . . . .

e e .

L

e e s e e s s .

L R P S
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. cat.l
. test.l

uvar.2

. Ipadmin.lm
. fwtmp.lm

connect.2n
dial.3¢c
accept.2n

. connect.2n

acctcon.lm

. fsck.lm
. oew.l

mkfslb.lm

. mkfs.Im

xargs.1

. deroff.1

Is.1

. 1s7.1

csplit.1

. fentl.2

uustat.lc
ve.l
asa.l
ioctl.2
init.1m
msgctl.2
semctl.2
shmctl.2
fentl.S
tcp.Sn
tty.7
term.5
units.1

. dd.1

number.6

: atof.3c

13tol.3¢c

. h6dl3c

. ctime.3c
. ecvt.3c

scanf.3s
strtol.3¢
bed.6

. bcopy.lm

rep.In
uucp.lc
uuto.lc

. dd.1

cpio.l

. dcopy.lm

volcopy.lm
cp.1
core.4

. core.4

mem.7
trig.3m
sinh.3m

. we.l

sum7.1
sumdir.1
sum.1
cp.1
cpio.4
cpio.1



preprocessor.
sethostname: set name of host
clock: report

craps: the game of

system crashes.

what to do when the system
rewrite an existing one.

file. tmpnam, tempnam:

an existing one. creat:

fork:

tmpfile:

communication. socket:

by massaging C source. mkstr:
channel. pipe:

files. admin:

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

cxref: generate C program
more: file perusal filter for

generate DES encryption.
interpreter) with C-like/

terminal.

for a C program.

for terminal.

asctime, tzset: convert date/

ttt,

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

uname: print name of
uname: get name of

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

of each line of a file.

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

cron: clock

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

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

blt, blt512: block transfer
prof: display profile

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

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

brk, sbrk: change

types: primitive system
join: relational

cpio: format of cpio archive. . . .
cpp: the C language . . . . . . .
cpu.
CPU time used.
craps.
craps: the game of craps. . . . .
crash: what to do when the . . .
crashes. crash:
creat: create a new ﬁle or
create a name for a temporary . .
create a new file or rewrite . . .
create a new process.
create a temporary file. . . .
create an endpoint for
create an error message file
create an interprocess
create and administer SCCS . . .
creation mask.
cribbage. e e
cribbage: the card game . . . . .
cron: clock daemon. . . .
cross reference. . . . . . . ..
crt viewing.
crypt: encode/decode. . . . . .
crypt, setkey, encrypt: . . . . .
csh: a shell (command . . . ..
csplit: context split.
ct: spawn getty to a remote . . .
ctags: maintain a tags file . . . .
ctermid: generate file name . . .
ctime, localtime, gmtime,
cu: call another UNIX System. . .
cubic: tic-tac-toe.
current host. .
current host system.
current SCCS file editing . . . .
current UNIX System. . . . . .
current UNIX system. . . . . .
current user. /find the . . . . .
current working directory. . . . .
curve. . . . . . .
cuserid: get character logm N
cut: cut out selected fields . . . .
cut out selected fieldsof . . . .
cw, checkew: prepare . . . . . .
cxref: generate C program . . . .
daemon. . . .
daemon.
daemon. errstop: . . . . . . . .
daily accounting. . . . NN
daily/weekly UNIX file system ..
DASI 300 and 300s terminals.
DASI 450 terminal. /handle .

L
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data. . .. . .00
data.
data and system actwny e
data base. . . . . ..

data base of termmal types by ..
data in a machine independent/ .
data in memory.

data returned by stat syslem e
data segment space allocation. . .
datatypes. . . « . . . o0 ...

database operator. . . . . . . .
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. . cpio.4
cpp.1
. . sethostname.2n
clock.3c
craps.6
craps.6
crash.8
. . crash.8
creat.2
tmpnam.3s
creat.2
fork.2
tmpfile.3s
socket.2n
mkstr.1
pipe.2
admin.1
umask.2
. . cribbage.6
cribbage.6
. . cron.lm
cxref.1
more.l
crypt.1
crypt.3c
csh.1
csplit.1
ct.lc
ctags.1
. . ctermid.3s
ctime.3c
. culc
ttt.6
. . gethostname.2n
hostname.ln
sact.1
uname.l
uname.2
ttyslot.3¢
getewd. 3¢
spline.lg
cuserid.3s
. . cutl
cut.1
. .oewl
cxref.1
cron.Im
. . errdemon.Im
errstop.1m
runacct.Im
filesave.lm
. . 300.1
. . 450.1
. . blt3
. prof.l
timex.1
. . termcap.5
. ttytype.d
sputl.3x
. plock.2
stat.5
. brk.2
types.S
. . join.l
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udp: Internet User
date: print and set the
/asctime, tzset: convert

optimal access time.

adb:

fsdb: file system

eqnchar: special character
netmailer:

people. delivermail:
names. basename, dirname:
file. tail:

aliases: aliases file for
arbitrary people.

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

tbl, and eqn constructs.
setkey, encrypt: generate
close: close a file

dup: duplicate an open file
dc:

file. access:

file:

errors in the specified
ioctl: control

master: master

devnm:

blocks.

check and interactive/ fsck,
terminal line connection.
bdiff: big

comparator.

diffdir:

comparison.

sdiff: side-by-side
diffmk: mark
diff:

diff3: 3-way
between files.

diffdir: diff

dir: format of

Is: list contents of

rm, rmdir: remove files or
in the files in the given
cd: change working

chdir: change working
chroot: change root
pathname of current working
mkdir: make a

mvdir: move a

Is7: list contents of
uuclean: uucp spool
dircmp:

Datagram Protocol. . . . . . . . .. udp.5n
date. . . . ... ... date.1
date and time to string. . . . . . . . ctime.3c
date: print and set the date. . . . . . date.1

dc: desk calculator. . . . . . . . .. de.1
dcopy: copy file systems for . . . . . dcopy.lm
dd: convert and copy afile. . . . . . dd.1
debugger. . . . . ... L. L. adb.1
debugger. . . . . . .. v e oo« . fsdb.lm
definitions for eqn and neqn. . . . . egnchar.5
deliver mailto. . . . . . ... .. netmailer.8n
deliver mail to arbitrary . . . . . . . delivermail.8n
deliver portions of path . . . . . . . basename.1
deliver the last partofa . . . . . .. tail. 1
delivermail. . . . . .. .. .. .. aliases.7n
delivermail: deliver mailto . . . . . delivermail.8n
delta. cdc: change the . . . . . . . . cdc.1

delta (change) to an SCCS . . . . . delta.l
delta commentary of an SCCS . cde.l

delta from an SCCS file. . . . . .. rmdel.1
delta: make a delta (change) . . . . . delta.1
deltas. . . . ... ... ... .. comb.1
deny messages. . . . . ... oo 0. mesg. 1
deroff: remove nroff/troff, . . . .. deroff.1
DES encryption. crypt, . . . . . . . crypt.3c
descriptor. . . . . ... ... close.2
descriptor. . . . . ... .00 dup.2
desk calculator. . . . . . . .. .. dc.1
determine accessibility ofa . . . . . access.2
determine file type. . . . . . . . .. file.1
device. /on/off the extended . exterr.1
device. . . . . ..o oo ioctl.2
device information table. . . . . . . master.4
device name. . . . . . ... ... devnm.lm
devnm: device name. . . . . . . . . devnm.lm
df: report number of free disk . df.lm
dfsck: file system consistency . fsck.lm
dial: establish an out-going . . . . . dial.3c
diff. . ... 00000 e bdiff.1
diff: differential file . . . . . . ... diffil

diff directories. . . . . . . . .. .. diffdir.1
diff3: 3-way differential file . . . . . diff3.1
diffdir: diff directories. . . . . . . . diffdir.1
difference program. . . . . . . . .. sdiff. 1
differences between files. . . . . . . diffmk.1
differential file comparator. . . . . . diff.1
differential file comparison. . . . . . diff3.1
diffmk: mark differences . . . . . . diffmk.1
dir: format of directories. . . . . . . dir4
dircmp: directory comparison. . dircmp.1
directories. . . . . . . .. 0 ... diffdir.1
directories. . . . . .. .00 dir.4
directories. . . . . . o 00 00 Is.1
directories. . . . . . . .0 0. rm.1
directories. /count characters . sumdir.1
directory. . . . . v 4 e v e e v cd.1
directory. . . . . o o0 o0 chdir.2
directory. .« .+ v v o v w000 . chroot.2
directory. getcwd: get . . . . . . .. getewd.3c
directory. . . . . . . . . .. . . mkdir.1
directory. . . . .+ . v o v 0 w0 mvdir.1m
directory (Berkeley version). . Is7.1
directory clean-up. . . . . . . . .. uuclean.Im
directory comparison. . . . . . . . . dircmp.1
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unlink: remove

chroot: change root

/make a lost+found

pwd: working

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

acct: enable or

type, modes, speed, and line
diskformat - format a

sadp:

df: report number of free
disktune - tune floppy

du: summarize

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

worms: animate worms on a
hypot: Euclidean

/lcong48: generate uniformly
macro package for formatting
macro package for formatting
mm, osdd, checkmm: print/check
slides. mmt, mvt: typeset
nulladm,/ chargefee, ckpacct,
whodo: who is

suitable for Motorola S-record
/Motorola S-records from
nrand48, mrand48, jrand48,/
arithmetic: provide

extract error records from
od: octal

descriptor.

descriptor. dup:

The alien invaders attack the
echo:

floating-point number to/

program. end, etext,

ex,

sact: print current SCCS file
ed, red: text

ex, edit: text

Id: link

sed: stream

oriented (visual) display
a.out: assembler and link
/user, real group, and

and/ /getegid: get real user,
Language.

split fortran, ratfor, or

for a pattern. grep,
enable/disable LP printers.
accounting. acct:

enable, disable:

crypt:

encryption. crypt, setkey,
setkey, encrypt: generate DES
makekey: generate

Permuted Index

directory entry. . . . . . . 0 o0 . . unlink.2
directory for a command. . . . . . . chroot.lm
directory for fsck. . . . . . .. .. mklost+fnd.1lm
directory name. . . . . . ... . . pwd.l
directory, or a specialor . . . . . . mknod.2
dirname: deliver portionsof . . . . . basename.l
disable: enable/disable LP . . . . . . enable.1
disable process accounting. . . . . . acct.2
discipline. /set terminal . . . . . . . getty.lm
disk. ... 00000 oo diskformat.1m
disk access profiler. . . . . . . . .. sadp.1

disk blocks. . . . . . . . ... . df.lm

disk settling time parameters. . . disktune.lm
disk usage. . . . .+ + v 0 o .0 du.1
diskformat - format a disk. . . . . . diskformat.lm
disktune - tune floppy disk . . . . . disktune.lm
dismount file system. . . . . . . .. mount.lm
display. . . . . ... ... ... rain.6
display editor based on ex. . .ovil

display profile data. . . . . . . . .. prof.1
display terminal. . . . . ... . . . worms.6
distance function. . . . .. . . .. hypot.3m
distributed pseudo-random/ . . . . . drand48.3c
documents. mm:the MM . . . . . . mm.5
documents. /the OSDD adapter . mosd.5
documents formatted with the/ . mm.l
documents, view graphs, and . mmt.1
dodisk, lastlogin, monacct, . . . . . acctsh.lm
doingwhat. . .. ... ...... whodolm
downloading. /ASCII formats . . . . hex.l
downloading into a file. . . .. . .. rcvhex.1
drand48, erand48, Irand48, . . . . . drand48.3¢
drill in number facts. . . . . . . .. arithmetic.6
du: summarize disk usage. . . . . . du.l

dump. errdead: . . .. ... L. errdead.lm
dump. . . . .. 00 e e od.1

dup: duplicate an open file . . . . . dup.2
duplicate anopenfile . . . . . . .. dup.2
earth. aliens: . . . . . . .. ... aliens.6
echo arguments. . . . . . . . . . . echo.l
echo: echo arguments. . . . . . . . echo.1
ecvt, fevt, gevti convert . . . . . L. ecvt.3c

ed, red: text editor. . . . . . . . .. ed.1

edata: last locationsin . . . . . . . end3c
edit: text editor. . . . . . ... L. ex.1l
editing activity. . . . . . . .. . . sact.1
editor. . . ... 0.0 ed.1
editor. . . . ... .00 ex.1
editor. . . .. 00w e 1d.1

editor. . . . ... ... sed.1
editor based on ex. /screen . . . . . vi.l
editoroutput. . . . . . ... ... a.out.4
effective groupIDs. . . . . . . . . getuid.2
effective user, real group, . . . . . . getuid.2
efl: Extended Fortran . . . . . . . efll

efl files. fsplit: . . . . . ... ... fsplit.1
egrep, fgrep: searchafile . . . . . . grep.l
enable, disable: . . . . . ... .. enable.1
enable or disable process . . . . . . acct.2
enable/disable LP printers. . . . . . enable.1
encode/decode. . . . . . .. . . . cryptl
encrypt: generate DES ., . . . . . . crypt.3c
encryption. crypt, . . . . . . . . . Crypt3c
encryptionkey. . . . . ... . .. makekey.1
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locations in program.
/getgrgid, getgrnam, setgrent,
socket: create an

/getpwuid, getpwnam, setpwent,
utmp/ /pututline, setutent,
convert Arabic numerals to
nlist: get

man, manprog: print

man: macros for formatting
endgrent: get group file
endpwent: get password file
utmpname: access utmp file
putpwent: write password file
unlink: remove directory
utmp, wtmp: utmp and wtmp
command execution.

environ: user

environ: user

printenv: print out the
profile: setting up an
execution. env: set

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

from dump.

daemon.

format.

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

matherr:

errfile:

errdemon:

errstop: terminate the

err:

process a report of logged
hashcheck: find spelling

/- turn on/off the extended
logged errors.

error-logging daemon.
robots. autorobots:

robots:

chase: Try to

terminal line/ dial:

setmnt:

bnet.

in program. end,

hypot:

expression. expr:

test: condition

display editor based on

end, etext, edata: last . . . .
endgrent: get group file/
endpoint for communication.
endpwent: get password file/
endutent, utmpname: access
English. number: . . . . .
entries from name list. . . .
entries in this manual. . . .
entries in this manual. .
entry. /getgrnam, setgrent,
entry. /getpwnam, setpwent,
entry. /setutent, endutent,
entry. . . . . . . . ...
entry. . .« « ¢+ 4 0 . .
entry formats. . . . . . ..
env: set environment for . .
environ: user environment. .
environ: user environment. .
environment. . . . . . . .
environment. . . . . . . .
environment. . . . . . . .
environment at login time. .
environment for command
environment name. . . . .
eqn and neqn. /special . .
eqgn constructs. deroff: . . .
eqn, neqn, checkeq: format
eqnchar: special character
erand48, Irand48, nrand48,
erf, erfc: error function and .
erfc: error function and .

err: error-logging interface.
errdead: extract error records
errdemon: error-logging . .
errfile: error-log file . . . .
errno, sys_errlist, sys_nerr: .
error function. /erfc: error .
error functionand . . . . .
error message file by . . . .
error messages. /errno, . . .
error numbers. /introduction
error records from dump.
error-handling function. . . .
error-log file format. . . . .
error-logging daemon. . . .
error-logging daemon. . . .
error-logging interface. . . .
errors. errpt: . . . . . . .
errors. /hashmake, spellin, .
errors in the specified/ . . .
errpt: process a report of .
errstop: terminate the . .
Escape from the automatic
Escape from the robots. . .

escape the killer robots. . . .
establish an out-going . . .
establish mount table. . . .

/etc/hosts: host table for . .
etext, edata: last locations . .
Euclidean distance function.
evaluate arguments as an . .
evaluation command. . . .
ex. /screen oriented (visual)
ex, edit: text editor. . . . .
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end.3c
getgrent.3c
socket.2n
getpwent.3c
geiut.3¢
number.6
nlist.3¢
man.1
man.5
getgrent.3c
getpwent.3¢c

. getut.3c

putpwent.3c
unlink.2
utmp.4
env.l
environ.4
environ.5
environ.4
environ.5
printenv.1
profile.4

. env.l

getenv.3c

. eqnchar.5

deroff.1
eqn.1
eqnchar.5

. drand48.3c

erf.3m
erf.3m

. err.]

errdead.1m
errdemon.Im
errfile.4
perror.3c
erf.3m
erf.3m
mkstr.1
perror.3c
intro.2

. errdead.lm

matherr.3m
errfile.4
errdemon.1lm
errstop.lm
err.7

errpt.Im
spell.1
exterr.1

. errpt.Im
. errstop.lm

autorobots.6
robots.6
chase.6
dial.3¢
setmnt.Im
hosts.7n
end.3c
hypot.3m
expr.1
test.1

vi.l

ex.1



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

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

sleep: suspend

monitor: prepare

profil:

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

a new file or rewrite an
process.

exit,

exponential, logarithm,/

pcat, unpack: compress and
adventure: an

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

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

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

efl:

greek: graphics for the
extended errors in the/
dump. errdead:

remainder,/ floor, ceil, fmod,
factor:

true,

data in a machine independent
finc:

abort: generate an 10T

a stream.

floating-point number/ ecvt,
fopen, freopen,

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

word from/ getc, getchar,
stream. gets,

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

dd: convert and copy a

a delta (change) to an SCCS
execlp, execvp: execute a

on character frequencies in a
get: get a version of an SCCS

exclusive file regions for . .
execl, execv, execle, execve,

execle, execve, execlp, . . .
execlp, execvp: execute a/ .
execute a file. /execle, . . .
execute command. xargs:
execute commands at a later

execute regular expression. . .

execution. env:

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

execution time profile. . . .
execv, execle, execve, execlp,
execve, execlp, execvp: . . .

execvp: execute a file. . . . .

exercise link and unlink . . .
existing one. creat: create . .
exit, _exit: terminate
_exit: terminate process. . .

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

expand files. pack,
exploration game.
exponential, logarithm, power,/
expr: evaluate arguments as an
expression.
expression. regemp, regex: .
expression compile. . . . . .
expression compile and match
extended errors in the/ .
Extended Fortran Language.
extended TTY-37 type-box. .
exterr - turn on/off the . . .
extract error records from . .
fabs: floor, ceiling, . . . ..
factor a number. . . . . . .
factor: factor a number. . . .
false: provide truth values.
fashion.. /access long numeric
fast incremental backup. . .
fault.
fclose, fflush: close or flush .
fentl: file control.
fentl: file control options. . .
fcvt, gevt: convert
fdopen: open a stream. . . .
feof, clearerr, fileno: stream .
ferror, feof, clearerr, . . . .
ff: list file names and . . . .
fflush: close or flusha . . .
fgetc, getw: get character
fgets: get a string froma . .
fgrep: search a file for a
file. access: . . . . . . ..
file.
file.
file.
file.
file.
file. delta: make
file. /execv, execle, execve,
file. freq: report
file.

LI Y

P

chown:

cut: cut out selected . .

e e e e e
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lockf.2
exec.2
exec.2

. exec.2

exec.2
xargs.1
at.1
regcmp.3x
env.l
uux.lc
sleep.1
sleep.3¢c
monitor.3c
profil.2
exec.2
exec.2
exec.2
link.1m
creat.2
exit.2
exit.2
exp.3m
pack.1l
adventure.6
exp.3m
expr.1
expr.1
regemp.3x
regemp.1
regexp.5
exterr.1
efl.1
greek.5
exterr.1

. errdead.lm

floor.3m

. factor.1

factor.1
true.l1
sputl.3x

. finc.lm

abort.3¢c

. fclose.3s

fentl.2

. fentl.S

ecvt.3c
fopen.3s
ferror.3s
ferror.3s
ff.Im
fclose.3s
getc.3s
gets.3s
grep.1
access.2
chmod.2
chown.2
core.4
cut.1
dd.1
delta.l
exec.2
freq.1
get.1



Permuted Index

group: group

issue: issue identification

link: link to a

mknod: build special

or a special or ordinary
change the format of a text
null: the null

passwd: password

or subsequent lines of one
prs: print an SCCS

from downloading into a

read: read from

remove a delta from an SCCS
two versions of an SCCS
scesfile: format of SCCS

size: size of an object

in an object, or other binary
checksum and block count of a
sum and count blocks in a
deliver the last part of a
tmpfile: create a temporary
create a name for a temporary
and modification times of a
undo a previous get of an SCCS
report repeated lines in a

val: validate SCCS

write: write on a

times. utime: set

hpio: HP 2645A terminal tape
tar: tape

cpio: copy

mkstr: create an error message
pwck, grpck: password/group
diff: differential

diff3: 3-way differential

fentl:

fentl:

rcp: remote

UNIX System-to-UNIX System
umask: set and get

close: close a

dup: duplicate an open

sact: print current SCCS
setgrent, endgrent: get group
endpwent: get password
utmpname: access utmp
putpwent: write password
ctags: maintain a tags

grep, egrep, fgrep: search a
aliases: aliases

acct: per-process accounting
ar: archive (library)

errfile: error-log

pnch:

intro: introduction to

take: takes a

take7: takes a

split: split a

mktemp: make a unique
ctermid: generate

a file system. ff: list

/find the slot in the utmp
put: puts a

file. . .......... .« . . . groupd
file. . ... ... 0000 issue.4
file. .. ... e e e e e e e e link.2

file. . . ... mknod.1m
file. /make a directory, . . . . . . . mknod.2
file. newform: . . . .. ... ... newform.1
file. « .. o oo v null.7

file. . ... ... passwd.4
file. /lines of several files . . . . . . paste.l
file. .. ... .00 prs.1

file. /Motorola S-records . . . . . . rcvhex.1
file. . . ... read.2

file. rmdel: . .. ... ... ... rmdel.1
file. sccsdiff: compare . . . . . . . . scesdiff. 1
file. « .« v scesfile.4
file. . « v v v v v v it size.l

file. /the printable strings . . . . . . strings.1
file. sum:print . . . . . ... ... sum.1

file. sum7: . .. ... ... ... sum7.1
file. tail: . . . . . ... ... ... tail.1

file. « « v v v v v e e tmpfile.3s
file. tmpnam, tempnam: . . . . . . tmpnam.3s
file. touch: update access . . . . . . touch.1
file. unget: . . . . . ... 00 unget.1
file. uniq e e e e e e e e e e uniq.1

file. . .. ... val.l

file. . ... v write.2

file access and modification . . . . . utime.2
file archiver. . . . . . . . . . . .. hpio.1

file archiver. . . . . . . . . . . .. tar.1

file archives inand out. . . . . . . . cpio.1

file by massaging C source. . . . . . mkstr.1
file checkers. . . . . . . ... . .. pwck.lm
file comparator. . . . . . .. . .. diff.1

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

file control options. . . . . . . . .. fentl.S
fileCOPy. « v v v v 4 0 e e e e rep.In

file copy. /uupick: public . . . . . . uuto.lc
file creation mask. . . . . . . . .. umask.2
file descriptor. . . . . . .. . .. . close.2
file descriptor. . . . . . . . . . .. dup.2

file: determine file type. . . . . . . . file.l

file editing activity. . . . . . . . . . sact.1

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

file for a pattern. . . . . . . . . .. grep.1

file for delivermail. . . . . . . . .. aliases.7n
file format. . .. . ... ... .. acct.4

file format. . . ... ... .. .. ar.4

file format. . . .. ... .. . . . errfiled4
file format for card images. . . . . . pnch.4

file formats. . . . . . « v+« ... introd

file from a remote machine. . . . . . take.lc
file from a remote machine.. . . . . take7.lc
file into pieces. . . . . . . . . . .. split.1
filepame. . . . . ¢ v 0 00 v 0. mktemp.3c
file name for terminal. . . . . . .. ctermid.3s
file names and statistics for . . . . . ff.im

file of the currentuser. . . . . . . . ttyslot.3c
file onto a remote machine.. . . . . . put.lc
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put7: puts a

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

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

bfs: big

stat, fstat: get

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

mkfs: construct a

umount: mount and dismount
mount: mount a

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

volume.

ustat: get

mnttab: mounted

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

ftw: walk a

file: determine

umask: set

ferror, feof, clearerr,

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

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

format specification in text
fortran, ratfor, or efl

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

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

updater: update

updater: update

frec: recover

and count characters in the
hex: translates object

rm, rmdir: remove

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

nl: line numbering

more: file perusal

col:

tplot: graphics

find:

hyphen:

Permuted Index

file onto a remote machine.. . . . . . put7.lc
file or file structure. . . . . . . . . fuser.lm
file or rewrite an existing . . . . . . creat.2
file perusal filter forcrt . . . . . . . more.l
file pointer. . . . . . ... .. .. Iseek.2
file pointer in a stream. . . . . . . . fseek.3s
file regions for reading or/ . . . . . lockf.2
file scanner. . . . . . . ... ... bfsl
filestatus. . . . . . .. ... ... stat.2

file structure. /identify . . . . . . . fuser.lm
file system. ff: listfile . . . . . .. ff.im

file system. . . . . ... .. ... mkfslb.lm
file system. . . . . .. ... ... mkfs.Im
file system. mount, . . . . . . . . mount.lm
filesystem. . . .. .. ... ... mount.2
file system. . . . .. . ... ... umount.2
file system backup. filesave, . . . . . filesave.lm
file system consistency check . . . fsck.lm
file system debugger. . . . . . . . . fsdb.Ilm
file system: format of system .. fs4

file system statistics. . . . . . . . . ustat.2
file system table. . . . . . .. . .. mnttab.4
file systems for optimal . . . . . . . dcopy.lm
file systems processed by . . . . . . checklist.4
file systems with label/ . . . . . . . volcopy.1lm
filetree. . . . . ... ... .. ftw.3c
filetype. . . . . ... ... .. file.1
file-creation mode mask. . . . . . . umask.1
fileno: stream status/ . . . . . . .. ferror.3s
file(s). acctcom: search . . . . . .. acctcom.1
files. acctmerg: . . . . . . . . . .. acctmerg.lm
files. admin: . . . . ... ... .. adminl
files. . . v ¢ v v v i e cat.l
files. ... .. ... . . cmp.l
files. comm: select or reject . . . . . comm.1
files. ... .. . e e e e e cp.1

files. diffmk: . . . . . .. ... .. diffmk.1
files. ... ... find.1
files. fspec: . . . .. .. ... . . fspecd
files. fsplit: split . . . . . . . . .. fsplit.1
files. /graphical primitive . . . . . . gps.4
files. . . . . . e intro.7
files. pack, pcat, . . . . . . . pack.1
files. . .. ... ... pr.1

filess. . ..............5s0rtl
files. version: . . . . . ... ... version.1
files. .« .« ¢ v v v what.1
files between two machines. . . . . . updater.1
files between two machines. . . . . . updater.1m
files from a backup tape. . . . . .. frec.lm
files in the given/ /sum . . . . . . sumdir.1
files into ASCII formats/ . . . . . . hex.1

files or directories. . . . . . . . . . rm.1

files or subsequent linesof/ . . . . . paste.l
filesave, tapesave: . . . . . . . .. filesave.lm
filter. . . . .. ... e . greek.1
filter. . . . . ... ... ... nl.1

filter for crt viewing. . . . . . . . . more.1
filter reverse line-feeds. . . . . . . . col.1
filters. . . . . . . ... 000 ... tplot.1g
finc: fast incremental backup. finc.Im
findfiles. . . ... ........ find.1
find: find files. . . . ... .. ... find.1

find hyphenated words. . . . . . . . hyphen.1
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Permuted Index

ttyname, isatty:

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

a command immune to hangups
tee: pipe

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

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

per-process accounting file
ar: archive (library) file
errfile: error-log file

tp: magnetic tape

diskformat -

pnch: file

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

inode:

core:

cpio:

dir:

/graphical primitive string,
scesfile:

file system:

files. fspec:

troff. tbl:

nroff:

intro: introduction to file
wtmp: utmp and wtmp entry
/object files into ASCII
scanf, fscanf, sscanf: convert
fprintf, sprintf: print
/checkmm: print/check documents
mptx: the macro package for
nroff7: text

troff7: text

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

files. fsplit: split

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

input/output.

backup tape.

df: report number of
memory allocator. malioc,
stream. fopen,

frequencies in a file.

freq: report on character
parts of floating-point/

find name of a terminal. . . . . . . ttyname.3c
find ordering relation foran . . . . . lorder.1
find spelling errors. spell, . . . . . . spell.1
find the printable stringsin . . . . . strings.1
find the slot in the utmp file . . . . . ttyslot.3c
Fish”. . .. ... ........ fish.6
fish: play ““Go Fish>>. . . . . . . . . fish6
(sh only). nohup: run . . . . . .. nohup.1
fitting. . . . . . ..« 0. . tee.1
floating-point number. . . . . . . . atof.3¢c
floating-point number to/ . . . . . . ecvt.3c
floating-point numbers. . . . . . . . frexp.3c
floor, ceil, fmod, fabs: . . . . . . . floor.3m
floor, ceiling, remainder,/ . . . . . . floor.3m
floppy disk settling time . . . . . . . disktune.lm
flowgraph. . . . . .. ... ... cflow.1
flushastream. . . . .. . ... .. fclose.3s
fmod, fabs: floor, ceiling, . . . . . . floor.3m
fopen, freopen, fdopen: open a . fopen.3s
fork: create a new process. . . . . . fork.2
format. acct: . . . . . . . ... .. acct.4
format. . . .. .. ... ... ar.4
format. . . . . .. .. ... .. errfile.4
format. . . . .. e e e e e e e tp.4
formatadisk. . . ... ... ... diskformat.Im
format for card images. . . . . . . . pnch.4
format mathematical text for . eqn.l
format of a textfile. . . . ... .. newform.1
format of aninode. . . . . . . . .. inode.4
format of core image file. . .. . . . cored
format of cpio archive. . . . . . . . cpio.4
format of directories. . . . . . . .. dir.4
format of graphical files. . . . . .. gps.4
format of SCCSfile. . . .. .. .. sccsfile.4
format of system volume. . . . . . . fs.4
format specification in text . . . . . fspec.4
format tables for nroffor . . . . .. tbl.1
formattext. . . . . .. ... ... nroff.1
formats. . . . . . .00 intro.4
formats, utmp, . . . . ... ... utmp.4
formats suitable for Motorola/ . . . . hex.l
formatted input. . . . . . ... .. scanf.3s
formatted output. printf, . . . . . . printf.3s
formatted with the MM macros. . . . mm.l
formatting a permuted index. . . . . mptx.5
formatting and typesetting. . . . . . nroff7.1
formatting and typesetting. . . . . . troff7.1
formatting documents. . . . . . . . mm.5
formatting documents. /the . . . . . mosd.5
formatting entries in this . . . . . . man.5
Fortran Language. . . . . . . . .. efl.1
fortran, ratfor,orefl . . . . . . .. fsplit.1
fortune: print a random, . . . . . . fortune.6
fprintf, sprintf: print . . . . . . .. printf.3s
fputc, putw: put characteror . . . . . putc.3s
fputs: put a stringona . . . . . .. puts.3s
fread, fwrite: binary . . . . . . .. fread.3s
frec: recover files froma . . . . . . frec.lm
free disk blocks. . . . . . . . . .. df.1m
free, realloc, calloc: main . . . . . . malloc.3¢c
freopen, fdopen:opena . . . . . . . fopen.3s
freq: report on character . . . freq.l
frequenciesinafile. . . . . . . .. freq.1

frexp, ldexp, modf: manipulate . . .

- 14 -
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frec: recover files

take: takes a file

take7: takes a file

receive: receive message
send: send message

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

ncheck: generate names
nlist: get entries

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

robots: Escape

getpw: get name

formatted input. scanf,

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

reposition a file pointer in/
text files.

or efl files.

stat,

pointer in a/ fseek, rewind,

and complementary error
gamma: log gamma

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

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

hp: handle special

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

fread,

connect accounting records.
adventure: an exploration
moo: guessing

trek: trekkie

worm: Play the growing worm
cribbage: the card

back: the

bj: the

craps: the

wump: the

life: play the

intro: introduction to
gamma: log

number to string. ecvt, fcvt,
maze:

abort:

cflow:

reference. cxref:

crypt, setkey, encrypt:

Permuted Index

from a backup tape. . . . . .. .. frec.lm
from a remote machine. . . . . . . take.lc
from a remote machine.. . . . . . . take7.lc
fromasocket. . . . ... ... . receive.2n
fromasocket. . . . . ... .. .. send.2
fromastream. . . . ... ... .. gets.3s
froman SCCSfile. . .. . ... .. rmdel.1
from argument vector. . . . . . . . getopt.3¢c
from downloading into a file. . rcvhex.l
fromdump. . . .. ... ... .. errdead.lm
fromfile. ... .......... read.2
from i-numbers. . . . . . ... .. ncheck.lm
from name list. . . ... ... .. nlist.3¢

from per-process accounting/

. acctcms.lm

from stream. /getchar, fgetc, . getc.3s
from the automatic robots. . . . . . autorobots.6
from therobots. . . . . . ... .. robots.6
fromUID. .. .......... getpw.3c
fscanf, sscanf: convert . . . . . . . scanf.3s
fsck. checklist: list . . . . . . . .. checklist.4
fsck. mklost+found: make . . . . . mklost+fnd.lm
fsck, dfsck: file system . . . . . . . fsck.lm
fsdb: file system debugger. . . . . . fsdb.lm
fseek, rewind, ftell: . . . . . .. .. fseek.3s
fspec: format specificationin . . . . . fspec.4
fsplit: split fortran, ratfor, . . . . . . fsplit.1
fstat: get file status. . . . . . . . .. stat.2

ftell: reposition afile . . . . .. .. fseek.3s
ftw: walk a file tree. . . . . . . .. ftw.3c
function. /error function . . . . . . erf.3m
function. . . . ... ... .. .. gamma.3m
function. . . . .. .. - . hypot.3m
function. . . . ... ... ... matherr.3m
function and complementary . erf.3m
functions. . . . .. . ... ... bessel.3m
functions. /sqrt: exponential, . exp.3m
functions. /floor, ceiling, . . . . . . floor.3m
functions. . . . . . .. ... ... sinh.3m
functions. /tan, asin, acos, . . . . . trig.3m
functions of DASI 300 and 300s/ . 300.1
functions of HP 2640 and/ . . . . . hpl
functions of the DASI450 . . . . . 450.1
fuser: identify processes . . . . . . . fuser.lm
fwrite: binary input/output. . . . . . fread.3s
fwtmp, wtmpfix: manipulate . . . . . fwtmp.lm
BAME. « ¢ v 4 v v v 0 v e e e e adventure.6
BAME. « ¢ v v v v vt e e e e e e moo.6
BAME. « « ¢ o o « o o s 4 e e e s trek.6
BAME. « ¢ ¢ v v v v vt e e e e e worm.6
game cribbage. . . . . . . . .. .. cribbage.6
game of backgammon. . . . . . . . back.6
game of black jack. . . . . . . . . . bj.6

game of craps. . . . . . . . .. .. craps.6
game of hunt-the-wumpus. . . . . . wump.6
gameoflife. . . . ... ... ... life.6
GAMES.  + v « o & 4 o e e e e e .. intro.6
gamma function. . . . . .. .. .. gamma.3m
gamma: log gamma function. . gamma.3m
gevt: convert floating-point . . . . . ecvt.3c
generate a Maze. . .« « + . . . . o . maze.6
generate an 10T fault. . . . . . .. abort.3c
generate C flow graph. . . . . . . . cflow.1
generate C program cross . . . . . . cxref.1
generate DES encryption. . . . . . . crypt.3c
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Permuted Index

makekey:

terminal. ctermid:

ncheck:

lexical tasks. lex:

/srand48, seed48, lcong48:
srand: simple random-number
gets, fgets:

get:

ulimit:

the user. cuserid:

getc, getchar, fgetc, getw:
nlist:

umask: set and

stat, fstat:

ustat:

file.

/getgrnam, setgrent, endgrent:
getlogin:

logname:

msgget:

getpw:

gethostname:

system. uname:

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

and/ getpid, getpgrp, getppid:
/geteuid, getgid, getegid:
semget:

shmget:

tty:

time:

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

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

argument vector.

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

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

a stream.

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

ct: spawn

settings used by getty.
getegid: get real user,/
pututline, setutent,/
setutent, endutent,/ getutent,

generate encryption key. . . . . . . makekey.1
generate file name for . . . . . . . ctermid.3s
generate names from i-numbers. . . . ncheck.lm
generate programs for simple . . . . lex.l
generate uniformiy distributed/ . drand48.3c
generator. rand, . . . . . . . . . . rand.3c
get a string from a stream. . . . . . gets.3s

get a version of an SCCS file. . . . . get.l

get and set user limits. . . . . . . . ulimit.2
get character login name of . . . . . cuserid.3s
get character or word from/ . . . . . getc.3s

get entries from name list. . . . . . nlist.3¢
get file creation mask. . . . . . . . umask.2
getfilestatus. . . . . . ... ... stat.2

get file system statistics. . . . . . . . ustat2
get: get a version of an SCCS . . . . get.l

get group fileentry. . . . .. . . . getgrent3c
get login name. . . . . . ... .. getlogin.3c
get login name. . . . . . ... .. logname.1
get message queue. . . . . . . . . . msgget.2
get name from UID. . . ... ... getpw.3c
get name of current host. . . . . . . gethostname.2n
get name of current UNIX . . . . . uname.2
getofan SCCSfile. . . . .. . . . ungetl
get option letter from . . . . . . .. getopt.3c
get password file entry. . . . . . . . getpwent.3c
get pathname of current . . . . . . getcwd.3¢c
get process and child process . times.2
get process, process group, . . . . . getpid.2
get real user, effective user,/ . . . . getuid.2
get set of semaphores. . . . . . . . semget.2
get shared memory segment. . . . . shmget.2
get the terminal’s name. . . . . . . tty.1
gettime. . . . . ... .. .... time.2
getc, getchar, fgetc, getw: . . . . . . getc.3s
getchar, fgetc, getw:get . . . . . . . getc.3s
getcwd: get pathname of . . . . . . getcwd.3c
getegid: get real user,/ . . . . . . . getuid.2
getenv: return value for . . . . . . . getenv.3c
geteuid, getgid, getegid: get . . . . . getuid.2
getgid, getegid: getreal . . . . . . . getuid.2
getgrent, getgrgid, getgrnam, . . . . getgrent3c

getgrgid, getgrnam, setgrent, . . .
getgrnam, setgrent, endgrent: . . . .
gethostname: get name of
getlogin: get login name. . . . . . .

. getgrent.3¢

getgrent.3c
gethostname.2n
getlogin.3c

getopt: get option letter from . . getopt.3c
getopt: parse command options. . . . getopt.l
getpass: read a password. . . . . . . getpass.3c
getpgrp, getppid: get process, . getpid.2
getpid, getpgrp, getppid: get . . . . . getpid.2
getppid: get process, process . . . . . getpid.2
getpw: get name from UID. . . . . . getpw.3c

getpwent, getpwuid, getpwnam, .
getpwnam, setpwent, endpwent: . .
getpwuid, getpwnam, setpwent, . . .
gets, fgets: get a string from . . . . .
getty. gettydefs: speed
getty: set terminal type, . . . . . . .
getty to a remote terminal.
gettydefs: speed and terminal . . . .
getuid, geteuid, getgid,
getutent, getutid, getutline,
getutid, getutline, pututline,
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. getpwent.3c

getpwent.3c
getpwent.3c
gets.3s
gettydefs.4
getty.lm
ct.lc
gettydefs.4
getuid.2
getut.3¢c
getut.3¢



setutent,/ getutent, getutid,
from/ getc, getchar, fgetc,
convert/ ctime, localtime,
fish: play

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

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

TTY-37 type-box. greek:
plot:

subroutines. plot:

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

file for a pattern.

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

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

setgrent, endgrent: get

setpgrp: set process

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

chown: change owner and

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

checkers. pwck,

ssignal,

hangman:

moo:

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

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

spell, hashmake, spellin,

find spelling errors. spell,

search tables. hsearch,

tables. hsearch, hcreate,

help: ask for

into ASCII formats suitable/
fortune: print a random,

get name of current
sethostname: set name of
ruptime: show

set or print name of current
/etc/hosts:

current host system.

rhost, raddr: look up internet
handle special functions of
archiver. hpio:

of HP 2640 and 2621-series/
file archiver.

Permuted Index

getutline, pututline, . . ... . . . getut3c
getw: get character or word . . . . . getc.3s
gmtime, asctime, tzset: . . . . . . . ctime.3c
“GoFish”. . .. ... ...... fish.6
BOMO. .+ v v e e e e e e e e e e setjmp.3¢
gps: graphical primitive . . . . . . . gps.4
graph. . . . . . ..o, . . cflow.l
graph. . . . . . . . .. .00 sag.lg
graphical files. /graphical . . . . . . gps4
graphical primitive string, . . . . . . gps.4
graphics filters. . . . . . . . . . . . tplotlg
graphics for the extended . . . . . . greek.5
graphics interface. . . . . .. . .. plot.4
graphics interface . . . . . . . . .. plot.3x
graphs, and slides. mmt, . . . . . . mmt.]
graphs and slides. /macro . . . . . . mv.5
greek: graphics forthe . . . . . . . greek.S
greek: select terminal filter. . . . . . greek.l
grep, egrep, fgrep: searcha . . . . . grep.1
BrOUP. v « « + ¢« ¢« e+ « + « « .« . chown.l
BIOUDP. v v v v v e e e e e e e e newgrp.1
group, and effective group/ . . . . . getuid.2
group, and parent process IDs. . . . . getpid.2
groupfile. . . . .. ... .« . . . group4
group file entry. /getgrnam, . . . . . getgrent.3c
group: group file. . . . . . . . . .. group.4
groupID. . . ... .00 o0 setpgrp.2
group IDs. /effective user, . . . .. getuid.2
groupIDs. . . . . oo oo L setuid.2
group IDs and names. . . . . . .. id.1
groupofafile. . . . .. ... ... chown.2
group of processes. /send . . . . . . kill.2
groups of programs. /maintain, . . . make.l
growing worm game. . . . . . . . . worm.6
grpck: password/group file . . . . . pwck.1m
gsignal: software signals. . . . . . . ssignal.3¢
guesstheword. . . . . . . .. .. hangman.6
guessing game. . . . . . . o4 0. .. . moo.6
handle special functions of . . . . . 300.1
handle special functions of HP . . . . hp.l
handle special functions of . . . . . 450.1
handling. /alternate block . . . . . . altblk.4
hangman: guess the word. . . . . . . hangman.6
hangups (shonly). . . .. .. ... nohup.1
hash search tables. hsearch, . . . . . hsearch.3c
hashcheck: find spelling/ . . . . . . spell.1
hashmake, spellin, hashcheck: . spell.l

hcreate, hdestroy: manage hash
hdestroy: manage hash search
help.

help: ask forhelp. . . . . . .. ..

hex: translates object files

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

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

hosts by name or address. . . . . . .

HP 2640 and 2621-series/ hp:

HP 2645A terminal tape file . . . .

hp: handle special functions

hpio: HP 2645A terminal tape . . .

S17-

. hsearch.3c

. hsearch.3c
help.1

help.1

hex.1
fortune.6
gethostname.2n
sethostname.2n
. ruptime.ln
hostname.in
hosts.7n

. hostname.1ln
rhost.3n

. hp.l

hpio.1



Permuted Index

manage hash search tables.
wump: the game of
sinh, cosh, tanh:

hyphen: find

function.

semaphore set or shared memory
setpgrp: set process group

and names.

issue: issue

file or file/ fuser:

what:

group, and parent process
group, and effective group
setgid: set user and group

id: print user and group

core: format of core

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

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

for formatting a permuted
ptx: permuted

family.

inittab: script for the
initialization.

init, telinit: process control
/rc, powerfail: system

socket. connect:

process. popen, pclose:
process.

clri: clear

inode: format of an

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

atol, atoi: convert string to
abs: return

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

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

loop: software loopback
plot: graphics

termio: general terminal

tty: controlling terminal
plot: graphics

rhost, raddr: look up

ip:

inet:

Protocol. tcp:

Protocol. udp:

spline:

characters. asa:

hsearch, hcreate, hdestroy: . . . . . hsearch.3c
hunt-the-wumpus. . . . . . . . .. wump.6
hyperbolic functions. . . . . . . .. sinh.3m
hyphen: find hyphenated words. . hyphen.1
hyphenated words. . . . . . . . .. hyphen.1
hypot: Euclidean distance . . . . . . hypot.3m
id. /remove a message queue, . . ipcrm.l1
ID. ...... e e e . . . setpgrp.2
id: print user and groupIDs . . . . . id.1
identification file. . . . . . . . . . . issue.d
identify processes usinga . . . . . . fuser.lm
identify SCCS files. . . . . . . . .. what.1
IDs. /get process, process . . . . . . getpid.2
IDs. /effective user, real . . . . . . getuid.2
IDs. setuid, . . . . . . ... ... setuid.2
IDsand names. . . .. ... ... id.1
imagefile. . . . .. ... ... .. core.4
IMAES. « v « ¢ v v v e e e e e e pnch.4
immune to hangups (s# . . . . . . . nohup.l
incremental backup. . . . . .. .. finc.Im
independent fashion.. /access . sputl.3x
independent operation/ . . . . . .. termcap.3
index. /the macro package . . . . . mptx.5
index. . . . . o000l ptx.1
inet: Internet protocol . . . . . . . inetSn
init process. . . . . .. 00 . inittab.4
init, telinit: process control . . . . . init.Im
initialization. . . . . . . . . .. .. init.1m
initialization shell scripts. . . . . . . bre.lm
initiate a connectionona . . . . .. connect.2n
initiate pipe to/froma . . . . . .. popen.3s
inittab: script for the init . . . . . . inittab.4
inode. . . . ... 0000 clri.lm
inode. . . . . . 0o v e e . inode.4
inode: format of an inode. . . . . . inode.4
input. scanf, fscanf, . . . ... .. scanf.3s
input stream. ungetc: . . . . . . . . ungetc.3s
input/output. . . . . . ... ... fread.3s
input/output package. . . . . . . . . stdio.3s
inquiries. /feof, clearerr, . . . . . . ferror.3s
inquiry and job control. . . . . . . . uustat.lc
install commands. . . . . . .. .. install.1m
install: install commands. . . . . . . install.lm
integer. strtol, . . . . . . . .. .. strtol.3¢
integer absolute value. . . . . . . . abs.3c
integer and base-64 ASCIl/ . . . . . h641.3¢c
integers. /convert between . . . . . 13tol.3¢c
integers and long integers. . . . . . 13tol.3c
interactive block copy. . . . . . .. bcopy.lm
interactive repair. /file . . . . . . . fsck.lm
interesting, adage. fortune: . . . . . fortune.6
interface. . . . .. ... ... err.7
interface. . . ... ... 00 lo.5n
interface. . . . ... . 0000 plot.4
interface. . . . . ... ... termio.7
interface. . . .. ... ... .. tty.7
interface subroutines. . . . . . . . . plot.3x
internet hosts by name or/ . . . . . rhost.3n
Internet Protocol. . . . . . . . .. ip.5n
Internet protocol family. . . inet.5n
Internet Transmission Control . tep.Sn
Internet User Datagram . . . . . . . udp.5n
interpolate smooth curve. . . . . .. spline.1g
interpret ASA carriage control . asa.l
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sno: SNOBOL

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

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

miscellany.

files.

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

intro:

intro:

facilities. net:

intro:

and libraries. intro:

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

ncheck: generate names from
aliens: The alien

select: synchronous

abort: generate an

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

issue:

file.

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

functions. jO,

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

operator.

/Irand48, nrand48, mrand48,
makekey: generate encryption
killall:

process or a group of/

processes.
chase: Try to escape the
mem,

interpreter.
interpreter) with C-like . . . .
interprocess channel. . . . . .
inter-process communication .
interprocess communication . .
interval. sleep:
interval.
intro: introductionto . . . . .
intro: introduction to file . . .
intro: introduction to games. .
intro: introduction to .
intro: introduction to special . .
intro: introduction to .
intro: introduction to system .
intro: introduction to system .
intro: introduction to system .
introduction to commands and
introduction to file formats. . .
introduction to games.
introduction to miscellany. . .
introduction to networking . .
introduction to special files. . .
introduction to subroutines . .
introduction to system calls . .
introduction to system . . . .
introduction to system . . . .
i-numbers. .
invaders attack the earth. . . .
i/ o multiplexing. .
ioctl: control device. . . . . .
10T fault.
ip: Internet Protocol. . .
ipcrm: remove a message queue,
ipcs: report inter-process
isalnum, isspace, ispunct,/ . .
isalpha, isupper, islower, . . .
isascii: classify characters. .
isatty: find name ofa . . . . .

P

T

isentrl, isascii: classify/ . . . . .

isdigit, isxdigit, isalnum,/ . . .
isgraph, iscntrl, isascii:/
islower, isdigit, isxdigit, . . . .
isprint, isgraph, iscntrl,/
ispunct, isprint, isgraph,/ . . .
isspace, ispunct, isprint,/ . . .

issue a shell command. . . . .
issue identification file. . . . .
issue: issue identification . . .

isupper, islower, isdigit, . . . .
isxdigit, isalnum, isspace,/ . .
items.
j0, j1, jn, y0, y1, yn: Bessel . .
jl,jn, y0, y1, yn: Bessel . . . .
jack.
jn, yO, y1, yn: Bessel . . . . .
join: relational database . . . .
jrand48, srand48, seed48,/ . .
key.
kill alt active processes. . . . .
kill: send a signaltoa . . . . .
kill: terminate a process. . . .
killall: kill all active . . . . . .
killer robots. . .
kmem: core memory. . . . . .

D
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.

.

sno.l
csh.1
pipe.2
ipcs.1
stdipe.3¢
sleep.1
sleep.3c
intro.1
intro.4
intro.6
intro.5
intro.7
intro.3
intro.2
intro.lm
intro.8
intro.1
intro.4
intro.6
intro.5
net.5n
intro.7
intro.3
intro.2
intro.lm
intro.8
ncheck.lm
aliens.6
select.2n
ioctl.2
abort.3c
ip.5n
ipcrm.1
ipcs.1
ctype.3c
ctype.3c
ctype.3c
ttyname.3c
ctype.3¢c
ctype.3c

. ctype.3c

ctype.3c

. ctype.3c

ctype.3c

. ctype.3c
. system.3s

issue.4
issue.4
ctype.3c
ctype.3c
news.l
bessel.3m
bessel.3m
bj.6

. bessel3m

join.1
drand48.3¢c
makekey.1
killall.Im
kill.2

kill.1
killall.1m
chase.6
mem.7
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quiz: test your

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

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

cpp: the C

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

of floating-point/ frexp,
getopt: get option

simple lexical tasks.

generate programs for simple
to subroutines and

relation for an object

ar: archive

ar: archive and

ulimit: get and set user

line: read one

an out-going terminal

type, modes, speed, and

nl:

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

Isearch:

col: filter reverse

head: give first few

files. comm: select or reject
uniq: report repeated

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

1d:

a.out: assembler and

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

nlist: get entries from name
nm: print name

Is:

(Berkeley version). Is7:

for a file system. ff:

by fsck. checklist:

xargs: construct argument
files. cp,

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

~ regions for reading or/
gamma:

newgrp:

exponential, logarithm,/ exp,
logarithm, power,/ exp, log,
/logl0, pow, sqrt: exponential,
errpt: process a report of
rwho: who is

knowledge. . . . . ... .. ... quiz.6
13tol, Itol3: convert between . . . . . 13tol3c
164a: convert between long . . . . . h641.3c
label checking. /labelit: . . . . . . . volcopy.lm
labelit: copy file systems . . . . . . volcopy.lm
language. awk: pattern . . . . . . . awk.1
language. bc: . . ..o be.l
Language. . . . . . . . . ... .. efl.1
language. /standard/restricted . sh.l
language preprocessor. . . . . . . . cpp.1
lastlogin, monacct, nulladm,/ . . . . acctsh.lm
Icong48: generate uniformly/ . . . . drand48.3c
Id: link editor. . . . . . . . .. .. 1d.1
Idexp, modf: manipulate parts . . . . frexp.3c
letter from argument vector. . . . . getopt.3¢
lex: generate programs for . . . . . lex.l
lexical tasks. lex: . .« . . . . . . .. lex.1
libraries. /introduction . . . . . . . intro.3
library. /find ordering . . . . . .. lorder.1
(library) file format. . . . . . . .. ar.4
library maintainer. . . . . . . . . . arl
limits. « « . . o e v e e e e e e ulimit.2
line. . .. ... e v v e oo e linel
line connection. /establish . . . . . dial.3¢c
line discipline. /set terminal . . . . . getty.lm
line numbering filter. . . . . . . . . nl.1

line of a file. cuttcut . . . . . . .. cut.l

line printer. Ip, cancel: . . . . . . . Ip.1

line printer spooler. . . . . . . . . . Ipr.1
line:read one line. . . . ... ... line.1
linear search and update. . . . . . . Isearch.3c
linefeeds. . . . . .. .. e v o .. coll
lines. . . « . ¢ o v v v v v e e head.1
lines common to two sorted . . . . . comm.1
linesinafile. . . ... ... ... uniq.1
lines of one file. /same lines . . . . paste.l
lines of several filesor . . . . . .. paste.1
link and unlink system calls. . . . . . link.Im
link editor. . . . . ... .00, id.1

link editor output. . . . . .. . .. a.out.d4
link: link to a file. . . . .. . . link.2
link or move files. . . . ... ... cp.1
linktoafile. . . ... ... .« .. link.2
link, unlink: exercise link . . . . . . link.1m
lint: a C program checker. . . . . . . lint.1

list. & @ @ v v v v v e e e e e e nlist.3¢
list. . .. ... P 11 % |
list contents of directories. . . . . . Is.1

list contents of directory . . . . . . Is7.1

list file names and statistics . . . . . ff.im

list of file systems processed . . . . . checklist.4
list(s) and execute command. . xargs.l
In, mv: copy, link or move . . . . . cp.l
localtime, gmtime, asctime, . . . . . ctime.3c
locations in program. . . . . . . . . end.3¢
lock process, text, or data in . plock.2
lockf: provide exclusive file . . . . . lockf.2
log gamma function. . . . . . . .. gamma.3m
log in to a new group. . . . . . . . newgrp.1
log, logl0, pow, sqrt: . . . . . . . . exp3m
log10, pow, sqrt: exponential, . . . . exp.3m
logarithm, power, square root/ . . . exp.3m
logged errors. . . . . .« . .0 ... errpt.1m
logged in on local machines. . . . . . rwho.ln
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rlogin: remote
getlogin: get
logname: get
cuserid: get character
logname: return
passwd: change

setting up an environment at

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

setjmp,

interface.

loop: software

for an object library.

mklost+ found: make a

nice: run a command at
requests to an LP line/
send/cancel requests to an
disable: enable/disable
/Ipshut, lpmove: start/stop the
accept, reject: allow/prevent
Ipadmin: configure the

Ipstat: print

spooling system.

request/ lIpsched, Ipshut,

start/stop the LP request/

LP request scheduler/ Ipsched,
information.

jrand48,/ drand48, erand48,
directories.

directory (Berkeley version).
update.

pointer.

integers and long/ 13tol,

truth value about your/

put: puts a file onto a remote
puts a file onto a remote
takes a file from a remote
takes a file from a remote
/access long numeric data in a
show host status of local
who is logged in on local
update files between two
update files between two
permuted index. mptx: the
documents. mm: the MM
mosd: the OSDD adapter
view graphs and/ mv: a troff
mé4:

formatted with the MM

in this manual. man:

tp:

send mail to users or read
users or read mail.

netmail: the bnet network
netmailer: deliver
delivermail: deliver

mail, rmail: send

malloc, free, realloc, calloc:

Permuted Index

login. . . « . ¢ v v oo rlogin.1n
loginname. . . . . . . ... ... getlogin.3c
login name. . . . . . . . . . . logname.l
login name of the user. . . . . . . . cuserid.3s
login name of user. . . . . . . . . . logname.3x
login password. . . . . . .. ... passwd.1
login: signon. . . . .. ... ... login.1
login time. profile: . . . . .. . .. profile.4
logname: get login name. . . . . . . logname.l
logname: return login name of . . . . logname.3x
long integer and base-64 ASCII/ . h64l.3¢
long integers. /Itol3: convert . 13tol.3¢
long numeric data in a machine/ . sputl.3x
long jmp: non-local goto. . . . . . . setjmp.3c
loop: software loopback . . . . . . . lo.5n
loopback interface. . . . . . . . .. lo.5n
lorder: find ordering relation . lorder.1

lost+found directory for fsck.

Jow priority. . . . . . . ... ... nice.1

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

LP line printer. lp, cancel: . . . . . . Ip.1

LP printers. enable, . . . .. . . . enable.l
LP request scheduler and move/ . Ipsched.im
LPrequests. . .. ... ... .. . accept.lm
LP spooling system. . . . . . . . . Ipadmin.lm
LP status information. . . . . . .. Ipstat.1
Ipadmin: configure the LP . . . . . . Ipadmin.lm
Ipmove: start/stopthe LP . . . . . . Ipsched.1m
Ipr: line printer spooler. . . . . . . . Ipr.1
Ipsched, Ipshut, Ipmove: . . . . . . Ipsched.lm
Ipshut, Ipmove: start/stop the . Ipsched.lm -
Ipstat: print LP status . . . . . . . . Ipstat.1
Irand48, nrand48, mrand48, . . . . . drand48.3¢
Is: list contentsof . . . . . . ... Is.1

Is7: listcontentsof . . . . .. . .. Is7.1
Isearch: linear searchand . . . . . . Isearch.3c
Iseek: move read/write file . . . . . Iseek.2
1tol3: convert between 3-byte . 13tol.3¢c
m4: macro processor. « . .« . .« . . . m4.1
m68k, pdpll, udb, vax: provide . . . machid.l
machine.. . . . . ... ... ... put.lc
machine.. put7: e v .« .. putllc
machine. take: . . . . . . ... L. take.lc
machine.. take7 e e e e v o . . takeTlc
machine independent fashion.. . . . . sputl.3x
machines. ruptime: . . . . .. .. . ruptime.ln
machines. twho: . . . . . .. ... rwho.ln
machines. updater; . . . . .. . .. updater.1
machines. updater: . . . . .. . .. updater.lm
macro package for formatting a . mptx.5
macro package for formatting . mm.5
macro package for formatting/ . . . . mosd.5
macro package for typesetting . . . . mv.5
macro Processor. . . « « o « « « & m4.1
macros. /print/check documents . . . mm.]l
macros for formatting entries . man.5
magnetic tape format. . . . . . . . . tp.4

mail. mail, rmail: . . . ... ... mail.l
mail, rmail: send mailto . . . . . . mail.1
mailsystem. . . . . .. ... ... netmail.8n
mailto. . . . .. ... ... ... netmailer.8n
mail to arbitrary people. . . . . . . . delivermail.8n
mail to users or read mail. . . . . . mail.1

main memory allocator. . . . . . . . malloc.3¢
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program. ctags:

regenerate groups of/ make:
ar: archive and library

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

mkdir:

or ordinary file. mknod:

for fsck. mklost+found:
mktemp:

regenerate groups of/

Ssp:

banner:

key.

main memory allocator.
entries in this manual.

this manual.

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

tp:

manual. man,

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

files. diffmk:

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

an error message file by
table. master:

information table.

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

maze: generate a

bed: convert to antique

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

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

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

shmget: get shared

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

files. acctmerg:

files or subsequent/ paste:

msgctl:

mkstr: create an error
receive: receive

send: send

msgop:

msgget: get

or shared/ ipcrm: remove a
mesg: permit or deny

maintain a tags file foraC . . . ..
maintain, update, and . . . . . . .
maintainer.
maintenance commands and/ . . . .
maintenance procedures.
make a delta (change) to an
make a directory.
make a directory, or a special . . . .

D

e e e e e

make a lost+found directory . . . .
make a unique file name. . . . . .

make: maintain, update, and . . . .
make output single spaced. . . . . .

make posters. . .
makekey: generate encryption . . .
malloc, free, realloc, calloc: . . . .
man: macros for formatting . . . . .
man, manprog: print entries in . . .
manage binary search trees. . . . .
manage hash search tables. . . . .
manipulate connect accounting . . .
manipulate parts of/
manipulate tape archive. . . . . .
manprog: print entries in this . . . .
manual. man,
manual. man: macros
map of ASCII character set. . . . .
mark differences between . . . . .
mask.
mask. umask:
massaging C source. /create . . . .
master device information . . . .

master: master device . . . . . .
match routines. regexp: . . . . . . .

mathematical text for nroff or/ . . .
matherr: error-handling . . . . . . .
maze.
maze: generate a maze. . . . . . . .
media. .
mem, kmem: core memory. . . . .
memccpy, memchr, memcmp,
memchr, memcmp, memcpy,
memcmp, memepy, memset: memory
memcpy, memset: memory/ . . . . .
memory. .

memory. plock: .
memory allocator. malioc, . . . . .
memory control operations.
memory id. /remove a message . . .
memory operations. /memchr, . . .
memory operations. . . . . . . . .
memory segment.
memset: memory operations. . . . .
merge files. . .
merge or add total accounting . . . .
merge same lines of several . . . . .
mesg: permit or deny messages. . . .
message control operations. . . . . .
message file by massaging C/ . . . .
message from a socket.
message from a socket. . . . . . ..
message operations.
message queue.
message queue, semaphore set . . .
messages.
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ctags.l

make.l1

ar.l

intro.lm

intro.8

delta.l

mkdir.1
mknod.2
mklost+fnd.1m

. mktemp.3c

make.1l
ssp.1

. banner.1

makekey.1
malloc.3¢c
man.$

. man.l

tsearch.3c
hsearch.3c

. fwtmp.lm

frexp.3¢c

. tp.l

man.1
man.1
man.$

. ascii.5

diffmk.1

. umask.l

umask.2

. mkstr.1

master.4

. master.4

regexp.S
eqn.1
matherr.3m
maze.6
maze.6

. bed.6
. mem.7
. memory.3c

memory.3c
memory.3¢c
memory.3c

. mem.7

plock.2
malloc.3¢c

. shmctl.2

ipcrm.1
memory.3¢c
shmop.2

. shmget.2

memory.3c
sort.1
acctmerg.lm
paste.l
mesg.1
msgctl.2
mkstr.1
receive.2n
send.2
msgop.2
msgget.2
ipcrm.1
mesg.l



Sys_nerr: system error

system.
lost+found directory for/

special or ordinary file.

file by massaging C source.
name.

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

view graphs, and slides.

table.

chmod: change

umask: set file-creation

chmod: change

getty: set terminal type,

bs: a compiler/interpreter for
floating-point/ frexp, ldexp,
utime: set file access and

touch: update access and
/ckpacct, dodisk, lastlogin,
profile.

uusub:

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

mount:

system. mount, umount:

setmnt: establish

dismount file system.
mnttab:

mvdir:

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

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

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

graphs, and slides. mmt,
i-numbers.

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

uusub: monitor uucp
netmail: the bnet
rstat:

net: introduction to
a text file.

news: print

Permuted Index

messages. /errno, sys_errlist, . perror.3c
mkdir: make a directory. . . . . . . mkdir.1
mkfs: construct a file system. . mkfs.lm
mkfslb: constructafile . . . . . . . mkfslb.lm
mklost+found: makea . . . . . .. mklost+fnd.Im
mknod: build special file. . . . . . mknod.lm
mknod: make a directory, ora . . . mknod.2
mkstr: create an error message . . . mkstr.l
mktemp: make a unique file . mktemp.3c
MM macro package for . . . . . . . mm.S
MM macros. /print/check . . . . . mm.1
mm, osdd, checkmm: print/check . mm.l
mm: the MM macro package for . . . mm.5
mmt, mvt: typeset documents, . mmt.1
mnttab: mounted file system . mnttab.4
mode. « « v v ¢ o v v e e e e e chmod.1
modemask. . . . . . . .. 0. .. umask.1
mode offile. . . ... .. ... . . chmod.2
modes, speed, and line/ . . . . . . getty.lm
modest-sized programs. . . . . . . . bs.1

modf: manipulate partsof . . . . . . frexp.3c
modification times. . . . . . . . .. utime.2
modification times of a file. . . . . . touch.l
monacct, nulladm, prctmp,/ . . . . . acctsh.1lm
monitor: prepare execution . . . . . monitor.3¢
monitor uucp network. . . . . . . . uusub.lm
moo: guessing game. . . . . . . . . moo.6
mosd: the OSDD adapter macro . mosd.5
Motorola S-record downloading. . hex.1
Motorola S-records from/ . . . . . . rcvhex.l1
mount a file system. . . . . .. .. mount.2
mount and dismount file . . . . .. mount.lm
mount: mount a file system. . . . . . mount.2
mounttable. . . . . ... ... .. setmnt.lm
mount, umount: mountand . . . . . mount.lm
mounted file system table. . . . . . mnttab.4
move a directory. . . . . ... .. mvdir.lm
move files. . . ... ... ... cp.1

move read/write file pointer.
move requests. /start/stop

mptx: the macro package for
mrand48, jrand48, srand48,/
msgctl: message control
msgget: get message queue.
msgop: message operations.
multiplexing.
mv: a troff macro package for
mv: copy, link or move files.

myvdir: move a directory.
mvt: typeset documents, view
ncheck: generate names from
neqn. /special character
neqn, checkeq: format

net: introduction to
netmail: the bnet network mail
netmailer: deliver mail to.
network.
network mail system.

network statistics program. . . .

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

news items.
news: print news items.
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. lseek.2

. . lIpsched.lm

. mptx.5

. . . drand48.3c
. . msgctl2

. . msgget.2

. . msgop.2

. . select.2n

. mv.5

.. ocpl
. . mvdir.Im
. . mmtl

. ncheck.lm

. . egnchar.5

. . eqn.l
. . net.5n
. netmail.8n
. . netmailer.8n
. . uusub.lm
. . netmail.8n
. . rstat.ln
. . net.5n
. newform.l
. newgrp.l

. . news.l



Permuted Index

process.
priority.

list.

hangups (sh only).
setjmp, long jmp:
drand48, erand48, Irand48,

format mathematical text for
tbl: format tables for
typesetting.

constructs. deroff: remove
null: the

/dodisk, lastlogin, monacct,
nl: line

number: convert Arabic
sputl, sgetl: access long
size: size of an

formats/ hex: translates
find ordering relation for an
/the printable strings in an
od:

immune to hangups (sh

the specified/ exterr - turn
put: puts a file

put7: puts a file

fopen, freopen, fdopen:

dup: duplicate an

open:

writing.

/prfdc, prfsnap, prfpr:

tputs: terminal independent
memcmp, memcpy, memset: memory
msgctl: message control
msgop: message

semctl: semaphore control
semop: semaphore

shmctl: shared memory control
shmop: shared memory
strespn, strtok: string

join: relational database

dcopy: copy file systems for
vector. getopt: get

fentl: file control

getopt: parse command

object library. lorder: find

a directory, or a special or
editor based/ vi, view: screen
formatting/ mosd: the
documents formatted with/ mm,
dial: establish an

assembler and link editor
sprintf: print formatted

ssp: make

/acctdusg, accton, acctwtmp:
chown: change

chown, chgrp: change

and expand files.

sadc: system activity report
standard buffered input/output
interprocess communication

nice: change priority of a . . . . . nice.2
nice: run a command at low . . . . . nice.1

nl: line numbering filter. . . . . . . nlLl

nlist: get entries from name . . . . . nlist.3¢
nm:printname list. . .. ... .. nm.1
nohup: run a command immune to . nohup.1
non-localgoto. . . . . .. ... .. setjmp.3c
nrand48, mrand48, jrand48,/ . . . . drand48.3c
oroff: format text. . . . ... . .. nroff.1
nroff or troff. /checkeq: . . . . .. egn.1
nroffortroff. . . .. .. ... .. tbl.1
nroff7: text formattingand . . . . . nroff7.1
nroff/troff, tbl, andeqn . . . . . . . deroff.1
nullfile. . ... .......... null.7
null: the nufl file. . . . . . ... .. null.7
nulladm, prctmp, prdaily,/ . . . .. acctsh.lm
numbering filter. . . . . . . .. .. nl.1
numerals to English. . . . ... .. number.6
numeric data in a machine/ . . . . . sputl.3x
objectfile. . ... ... [ size.1
object files into ASCII . . . . . .. hexl
object library. lorder: . . . . . . .. lorder.1
object, or other binary file. . . . . . strings.l
octaldump. . . . .. .. ... .. od.1

od: octal dump. . .. . ... .« . odl
only). nohup: run a command . . . . nohup.l
on/off the extended errorsin . . . . exterr.l
onto a remote machine.. . . . . . . put.lc
onto a remote machine.. . . . . .. put7.lc
openastream. . . . . . . . . . .. fopen.3s
open file descriptor. . . . . . . . . dup.2
open for reading or writing. . . . . . open.2
open: open for readingor . . . . . . open.2
operating system profiler. . . . . . . profiler.Im
operation routines. /tgoto, . . . . . termcap.3
operations. memccpy, memchr, . memory.3c
operations. . . . . . . . e . . 0. msgctl.2
operations. . . . . 4 4 4 e .. . msgop.2
operations. . . . . . . . . . . .. semctl.2
operations. e e e e e s e e« .. semop.2
operations. . . . . . ¢ 4 o0 0 . .. shmctl.2
operations. . . . . 4 4 0 .04 . shmop.2
operations. /strpbrk, strspn, . . . . . string.3c
OpPerator. . . ¢ « 4 4 4 4 e e . o0 join.1
optimal access time. . . . . . . . . dcopy.lm
option letter from argument . . . . . getopt.3c
options. . . . . . .. .00 ... . fentls
options. . . . . . . . 0 4.0 . . getopt.1
ordering relation foran . . . . . . . lorder.l
ordinary file. mknod: make . . . . . mknod.2
oriented (visual) display . . . . . . vil
OSDD adapter macro package for . . mosd.5
osdd, checkmm: print/check . . . . . mm.1
out-going terminal line/ . . . . . . . dial.3c
output. aout: . . . . . ... ... a.out.4
output. printf, fprintf, . . . . . .. printf.3s
output single spaced. . . . . . . .. ssp.1
overview of accounting and/ . . . . acct.lm
owner and group of afite. . . . . . . chown.2
OWNET OF 8IOUP.  + « « « « & « o o & chown.l
pack, pcat, unpack: compress . . . . pack.l
package. sal,sa2, . ... ... .. sar.lm
package. stdio: . . . . . . .. ... stdio.3s
package. stdipc: standard . . . . . . stdipc.3¢
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permuted/ mptx: the macro
documents. mm: the MM macro
mosd: the OSDD adapter macro
graphs and/ mv: a troff macro
4014 terminal. 4014:

tune floppy disk settling time
process, process group, and
getopt:

getpass: read a

passwd: change login
passwd:

/setpwent, endpwent: get
putpwent: write

pwck, grpek:

several files or subsequent/
dirname: deliver portions of
directory. getcwd: get
fgrep: search a file for a
processing language. awk:
signal.

expand files. pack,

a process. popen,

value about your/ mé68k,
mesg:

macro package for formatting a
ptx:

format. acct:

acctems: command summary from
sys_nerr: system error/
viewing. more: file

tc:

access physical addresses.
allow a process to access
split: split a file into
channel.

tee:

popen, pclose: initiate

fish:

life:

worm:

data in memory.

subroutines.

images.

Iseek: move read/write file
ftell: reposition a file

to/from a process.

data base of terminal types by
basename, dirname: deliver
banner: make

logarithm,/ exp, log, logl0,
/sqrt: exponential, logarithm,
brc, bcheckre, rc,

/lastlogin, monacct, nulladm,
/monacct, nulladm, pretmp,
for troff. cw, checkcw:
monitor:

cpp: the C language

unget: undo a

operating/ prfld, prfstat,
prfsnap, prfpr: operating/

Permuted Index

package for formattinga . . . . .. mptx.5
package for formatting . . . . . .. mm.5
package for formatting/ . . . . . . . mosd.5
package for typesetting view . . . . . mv.5
paginator for the Tektronix . . . . . 4014.1
parameters. disktune - . . . . . . . disktune.lm
parent process IDs. /get . . . getpid.2
parse command options. . . . . . . getopt.1
passwd: change login password. . . passwd.l
passwd: password file. . . . . . . .. passwd.4
password. . . . . . . .0 ... . . getpass.3c
password. . . . . . . ... .. . passwd.1
passwordfile. . ... ... ... . passwd4
password fileentry. . . . . . .. .. getpwent.3¢c
password fileentry. . . . . . . . . . putpwent3c
password/group file checkers . pwck.lm
paste: merge same linesof . . . . . paste.1
path names. basename, . . . . . . . basename.1
pathname of current working . getewd.3c
pattern. grep, €grep, .« . . . o o o . grep.1
pattern scanningand . . . . . . . . awk.1l
pause: suspend process until . . . . . pause.2
pcat, unpack: compress and . . . . . pack.l
pclose: initiate pipe to/from . . . . . popen.3s
pdpll, ulb, vax: provide truth . . . . machid.l
permit or deny messages. . . mesg.l
permuted index. mptx: the . . . . . mptx.5
permuted index. . . . . . . . . . . ptx.1
per-process accounting file . . . . . acct.4
per-process accounting/ . . . . . . . acctcms.lm
perror, errno, sys_errlist, . . . . .. perror.3c
perusal filter forert . . . . . . . . . more.l
phototypesetter simulator. . . . . . . tc.1

phys: allow a processto . . . . . . . phys.2
physical addresses. phys: . . . . . . phys.2
pieces. . . .0 oo 00 « « . . split.d
pipe: create an interprocess . . . . . pipe.2
plpeﬁtlmg N (8 ¢

pipe to/from a process ....... popen.3s
play “Go Fish”. . ... ... ... fishé
play the game of life. . . . . . . . . life.6

Play the growing worm game. . worm.6
plock: lock process, text, or . . . . . plock.2
plot: graphics interface. . . . . . . . plot.4
plot: graphics interface . . . . . . plot.3x
pnch: file format forcard . . . . . . pnch.4
pointer. . . . . . . . ... ... Iseek.2
pointer in a stream. /rewind, . . . . fseek.3s
popen, pclose: initiate pipe . . . . . popen.3s
port. ttytype: . . . . . .. .. .. ttytype.4
portions of path names. . . . . . . . basename.1
POSIEIS. + &« & v v v 4 v e v e banner.1
pow, sqrt: exponential, . . . . . . . exp.3Jm
power, square root functions. . exp.3m
powerfail: system/ . . . .. ... . brc.lm
pr:printfiles. . . ... ... ... pr.1
prctmp, prdaily, prtacct,/ . . . . . . acctsh.lm
prdaily, prtacct, runacet,/ . . . . . . acctsh.lm
prepare constant-width text .oocwd
prepare execution profile. . . . . . . monitor.3¢c
PIEPrOCESSOI.  « v « o & & o « « & & cpp.1
previous get of an SCCS ﬁle‘ . unget.1
prfdc, prfsnap, prfpr: . . . . . . .. profiler.Im
prfld, prfstat, prfde, . . . . . . .. profiler.Im
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/prfstat, prfdc, prfsnap,
system/ prfld, prfstat, prfdc,
prfpr: operating/ prfld,
graphical/ gps: graphical
types:

interesting, adage. fortune:
prs:

date:

cal:

of a file. sum:

editing activity. sact:

man, manprog:

cat: concatenate and

pr:

printf, fprintf, sprintf:
banner7:

Ipstat:

nm:

system. hostname: set or
System. uname:

news:

printenv;

file(s). acctcom: search and
pstat:

names. id:

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

banner7: print large banner on
requests to an LP line

Ipr: line

disable: enable/disable LP
print formatted output.
nice: run a command at low
nice: change

exit, _exit: terminate

fork: create a new

inittab: script for the init
kill: terminate a

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

wait: await completion of
errors. errpt:

acct: enable or disable
acctprcl, acctpre2:

acctcom: search and print
times. times: get

init, telinit:

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

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

memory. plock: lock

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

ptrace:

pause: suspend

list of file systems

to a process or a group of
killail: kill all active

prfpr: operating system/ . .
prfsnap, prfpr: operating . .
prfstat, prfdc, prfsnap, . . .
primitive string, format of . .
primitive system data types. .
print a random, hopefully . .

print an SCCS file. . . . . .
print and set the date. . . .
print calendar. . . . . .

print checksum and block count
print current SCCS file . . .
print entries in this manual. .

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

printfiles. . . .. ... ..

print formatted output. ., . . .

print large banner on printer.

print LP status information. .
print name list. . . . . . . .
print name of current host .

print name of current UNIX . .

print news items. . . . . . .
print out the environment. .
print process accounting . . .
print system facts. . . . . .
print user and group IDs and

printable stringsinan . . . . . .

print/check documents . . .
printenv: print out the . . .
printer. . . .« . .« . ¢ . . .
printer. /cancel: send/cancel

printer spooler. . . . . . .

printers. enable, . . . . . . .

printf, fprintf, sprintf: . . . .
priority. . . . . . .. ..
priority of a process. . . . .
PIOCESS. + « v ¢« v o o 4 4 .

process. . . . . . . 0. . o

PrOCESS. « « « o o « « o« o o
process. . . . . . . . 0 ..
Pprocess. . . . o . .0 0. .

process. popen, pclose: . . . .

PrOCESS. + « « v v v o 4 o
process a report of logged . .

process accounting. fe e e e e s

process accounting. . . . . .
process accounting file(s). . .
process and child process . .
process control/ . . . . .
process data and system/ . .

profiler.1m
profiler.1m
profiler.1m
gps.4
types.5

. fortune.6

prs.1

. date.l

cal.l
sum.1
sact.]
man.1
cat.1

pr.l
printf.3s
banner7.1
Ipstat.1
nm.1
hostname.1ln
uname.1
news.1
printenv.1
acctcom.1
pstat.Im
id.1

. strings.1

mm.1
printenv.1
banner7.1
Ip.1

Ipr.1
enable.1
printf.3s
nice.1
nice.2
exit.2
fork.2
inittab.4
kiil.1
nice.2
popen.3s
wait.1

. errpt.Im

acct.2
acctpre.lm

. acctcom.l

process group, and parent/ . . . . .

process group ID. . . . . .
process IDs. /get process, . .
process or a group of/ . . .
process, process group, and/

process status. . . . . . . .
process, text, or datain . . .
process times. . . . . . . .
process to access physical . .
process to stop or terminate.

process trace. . . . . . . .
process until signal. . . . . .
processed by fsck. checklist: .

processes. /send a signal . . . .

processes. . . ¢ . . o0 ..
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times.2
init.Im
timex.1
getpid.2

. setpgrp.2

getpid.2
kill.2

. getpid.2

ps.1

. plock.2

times.2
phys.2
wait.2
ptrace.2
pause.2
checklist.4
kill.2
killall.1m



structure. fuser: identify
shutdown: terminate all

awk: pattern scanning and

m4: macro

provide truth value about your
alarm: set a

profile.

monitor: prepare execution
profil: execution time

prof: display

environment at login time.
prfpr: operating system

sadp: disk access
standard/restricted command
ip: Internet

Internet Transmission Control
udp: Internet User Datagram
inet: Internet

arithmetic:

for reading or/ lockf:

m68k, pdpll, u3db, vax:
true, false:

/nulladm, prctmp, prdaily,

/generate uniformly distributed

stream. ungetc:

remote machine..

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

machine.. put:

machine.. put7:

stream.

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

file checkers.

msgget: get message
ipcrm: remove a message
gsort:

by name or address. rhost,
display.

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

fsplit: split fortran,
initialization/ brc, bcheckre,

S-records from downloading/
getpass:

read:

rmail: send mail to users or
line:

exclusive file regions for
open: open for

Permuted Index

processes using a file or file . . . . . fuser.lm
Processing. . . . . v 4 e oe 40 shutdown.Im
processing language. . . . . . . . . awk.1
PrOCESSOT. v o « v« o o 4 o o & o » m4.1
processor type. /u3b, vax: . . . . . machid.1l
process’s alarm clock. . . . . . . . . alarm.2
prof: display profile data. . . . . . . prof.1
profil: execution time . . . . . . profil.2
profile. . . .. ... .00 monitor.3¢
profile. . . . . . ... 00 profil.2
profiledata. . . . . .. ... ... prof.1
profile: settingupan . . . . . . . . profile.4
profiler. /prfdc, prfsnap, . . . . . . profiler.Im
profiler. . . . . . . ... sadp.1
programming language. /the . . . . sh.l
Protocol. . . . . . ... e v o« . ip.5n
Protocol. tcp: . . . . . . . . . . . tcpSn
Protocol. . . . .. ... ... .. udp.5n
protocol family. . . .. ... . . . inetSn
provide drill in number facts. . arithmetic.6
provide exclusive file regions . . . . lockf.2
provide truth value about your/ . machid.1l
provide truth values. . . . . . . . . true.l
prs: print an SCCSfile. . . . . . .. prs.1
prtacct, runacct, shutacct,/ . . . . . acctsh.lm
ps: report process status. . . . . . . ps.1
pseudo-random numbers. . . . . . . drand48.3¢c
pstat: print system facts. . . . . . . pstat.1m
ptrace: process trace. . . .« . .« . . . ptrace.2
ptx: permuted index. . . . . .. .. ptx.1
push character back into input . ungetc.3s
put7: putsafileontoa . ... .. . putllc
putc, putchar, fputc, putw: . . . . . putc.3s
putchar, fputc, putw: put . . . . . . putc.3s
putpwent: write password file . . . . putpwent.3c
puts a file onto aremote . . . . . . put.lc
puts a file onto aremote . . . . . . put7.1c
puts, fputs: put a stringona . . . . . puts.3s
pututline, setutent, endutent,/ . . getut3c
putw: put character or word on . . . putc.3s
pwck, grpck: password/group . . . . pwck.lm
pwd: working directory name. . . . . pwd.l -
gsort: quicker sort. . . . . . . . .. gsort.3¢
QUEUE. . « « « + s 4 . + « . . . . msgget2
queue, semaphore set or shared/ . ipcrm.1
quicker sort. . . . . . . .. ... gsort.3c
quiz: test your knowledge. . . . . . . quiz.6
raddr: look up internet hosts . . . . rhost.3n
rain: animated raindrops . . . . . . rain.6
raindrops display. . . . . . . . .. rain.6
rand, srand: simple . . . . . . . .. rand.3c
random, hopefully interesting, . . fortune.6
random-number generator. . . . . . rand.3c
ratfor, or efl files. . . . .. .. .. fsplit.1

rc, powerfail: system . . . . . . . . brc.Im
rcp: remote filecopy. . . . . . . .. rep.ln
rcvhex: translates Motorola .. . . . rcvhex.l
readapassword. . . . . . . . . . . getpass.3c
read fromfile. . . . ... ... .. read.2
read mail. mail, . . ... ... .. mail.l
readoneline. . .. .. ... ... linel
read: read from file. . . ... ... read.2
reading or writing. /provide . . . . . lockf.2
reading or writing. . . . . . . . .. open.2
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Iseek: move
allocator. malloc, free,

reboot:

specify what to do upon
receive:

a socket.

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

tape. frec:

ed,

generate C program cross
execute regular expression.
compile.

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

match routines. regexp:
requests. accept,

sorted files. comm: select or
lorder: find ordering

join:

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

rcp:

rlogin:

put: puts a file onto a

put7: puts a file onto a

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

ct: spawn getty to a

file. rmdel:

semaphore set or/ ipcrm:
unlink:

rm, rmdir:

eqn constructs. deroff:

bits. strip:

check and interactive

uniq: report

clock:

communication/ ipcs:
blocks. df:

errpt: process a

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

file. uniq:

sar: system activity

files. version:

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

LP request scheduler and move
Ip, cancel: send/cancel
teletype bits to a/ tset,
sensible/ tset, reset: set or

read/write file pointer. . . . .
realloc, calloc: main memory .
reboot: reboot the system. . .
reboot the system.

receipt of a signal. signal: . . . .

receive message from a socket.

receive: receive message from .
records. /command summary .
records. fwtmp, wtmpfix: . . .
records from dump.
recover files from a backup . .
red: text editor. . .
reference. cxref:
regcmp, regex: compile and . .
regcmp: regular expression . .
regenerate groups of programs.

regex: compile and execute . .
regexp: regular expression . . .
regions for reading or/
regular expression. regcmp, . .
regular expression compile. . .
regular expression compile and

reject: allow/prevent LP . . .
reject lines common to two . .
relation for an object/
relational database operator. . .
relocation bits.

o e s e

e e e s s .

e e

e e e

remainder, absolute value/ . .
reminder service. . . . . . . .
remote filecopy. . . . . . . .
remote login. . . . . . ...
remote machine.. . . . . ..
remote machine.. . . . . ..
remote machine. . . . . . . .
remote machine.. . . . . ..
remote shell. . . . .. ...

remote terminal. . . . . . . .
remove a delta from an SCCS .
remove a message queue,
remove directory entry. . . . .
remove files or directories. . .
remove nroff/troff, tbl, and . .
remove symbols and relocation
remsh: remote shell.
repair. /system consistency . .
repeated lines in a file. . . . .
report CPU time used. . . . .
report inter-process . . . . . .
report number of free disk . .
report of logged errors. . . . .
report on character
report package. sal,
report process data and system/
report process status.
report repeated linesina . . .
reporter.
reports version number of . .
reposition a file pointerina . .
request scheduler and move/
requests. accept,
requests. /start/stop the . . .
requests to an LP line/
reset: set or resetthe . . . . .
reset the teletype bitstoa . . .

e e e e e
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Iseek.2
malloc.3¢
reboot.2

. reboot.2
. signal.2
. receive.2n

.

.

receive.2n
acctems.lm
fwtmp.lm
errdead.lm
frec.Im
ed.1

cxref.l
regemp.3x
regcmp.1
make.1
regemp.3x
regexp.5
lockf.2

. regemp.3x

regcmp.1
regexp.S
accept.lm
comm.]
lorder.1
join.1
strip.1
floor.3m
calendar.1
rcp.1n
rlogin.1n
put.lc
put7.1c
take.lc
take7.1c
remsh.ln
ct.lc
rmdel.1
ipcrm.1

. unlink.2

.

rm.1
deroff.1
strip.1
remsh.In
fsck.lm
uniq.1
clock.3c
ipcs.1
df.1m
errpt.lm
freq.1
sar.lm
timex.1
ps.1
uniq.1
sar.l
version.1
fseek.3s
Ipsched.lm
accept.lm
Ipsched.1m
Ip.1

tset.1
tset.1



a socket. socketaddr:

abs:

logname:

name. getenv:

stat: data

configuration/ uvar:

col: filter

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

directories.

read mail. mail,

SCCS file.

directories. rm,

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

chroot: change

chroot: change

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

nice:

hangups (sh/ nohup:

runacct:

/prctmp, prdaily, prtacct,
local machines.
local machines.

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

space allocation. brk,
formatted input.

bfs: big file

language. awk: pattern

the delta commentary of an
comb: combine

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

prs: print an

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

undo a previous get of an
val: validate

sact: print current

admin: create and administer
what: identify

of an SCCS file.

/start/stop the LP request
clear: clear terminal

twinkle: twinkle stars on the
display editor/ vi, view:
inittab:

Permuted Index

return address associated with . . . .

socketaddr.2n

return integer absolute value. . abs.3c
return login name of user. . . . . . logname.3x
return value for environment . getenv.3c
returned by stat systemcall. . . . . . stat.5
returns system-specific . . . . . . . uvar.2
reverse line-feeds. . . . ... ... col.1
rewind, ftell: repositiona . . . . . . fseek.3s
rewrite an existingone. . . . . . .. creat.2
rhost, raddr: look up internet . . . . rhost.3n
rlogin: remote login. . . . . . . .. rlogin.1n
rm, rmdir: remove filesor . . . . . rm.1
rmail: send mail to usersor . . . . . mail.l
rmdel: remove a delta from an . rmdel.l
rmdir: remove filesor . . . . . .. rm.1
robots. autorobots: . . . . . . . . . autorobots.6
robots. chase: . . . . . ... ... chase.6
ObOtS. v v v v e e e e e e e e robots.6
robots: Escape fromthe . . . . . . . robots.6
root directory. . . . . . . . . . .. chroot.2
root directory for a command. . . . . chroot.lm
root functions. /exponential, . . . . exp.3Jm
routines. regexp:regular . . . . . . regexp.5
routines. /tgoto, tputs: . . . . . . . termcap.3
rsh:shell, the . . ... ... ... sh.1

rstat: network statistics . . . . . . . rstat.1n
run a command at low priority. . nice.1

run a command immune to . . . . . nohup.1
run daily accounting. . . . . . . .. runacct.im
runacct: run daily accounting. . . . . runacct.lm
runacct, shutacct, startup,/ . . . . . acctsh.1m
ruptime: show host status of . . . . . ruptime.ln
rwho: who is loggedinon . . . . . . rwho.ln
sal, sa2, sadc: system . . . . . . . . sar.lm
sa2, sadc: system activity . . . . . . sar.lm
sact: print current SCCS file . . . . . sact.l
sadc: system activity report . . . . . sar.lm
sadp: disk access profiler. . . . . . . sadp.l
sag: system activity graph. . . . . . . sag.lg
sar: system activity reporter. . . . . . sar.l
sbrk: change data segment . . . . . brk.2
scanf, fscanf, sscanf: convert . . . . scanf.3s
scanner. e e e e e e e e e e e bfs.1
scanning and processing . . . . . . . awk.1
SCCS delta. cdc: change . . . . . . cde.1
SCCSdettas. . . . . .. ... ... comb.1
SCCS file. delta: . . . . . . v o o o deltal
SCCSfile. . . ... .. ... ... get.1
SCCSfile. . . ... .. [ -
SCCSfile. . ... ... rmdel.1
SCCS file. scesdiff: . . . . . . .« . scesdiff.1
SCCSfile. . ... ... ... ... scesfile.4
SCCS file. unget: . . . ... ... unget.1
SCCSfile. . . .. .. v v val.l
SCCS file editing activity. . . . . . . sact.1
SCCSfiles. . ... ... .. admin.1
SCCSfiles. . ... .. .. .... what.1
scesdiff: compare two versions . . . . scesdiff.1
scesfile: format of SCCS file. . sccsfile.4
scheduler and move requests. . Ipsched.lm
SCIEEN. .+ & o v & o o & e e e e e clear.1
SCTEEN. v v ¢ o v v v o o v o o o o twinkle.6
screen oriented (visual) . . . . . . . vi.l

script for the init process. . . . . . . inittab.4

-29.



Permuted Index

system initialization shell
program.

bsearch: binary

grep, egrep, fgrep:

accounting file(s). acctcom:
Isearch: linear

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

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

to two sorted files. comm:
multiplexing.

greek:

of a file. cut: cut out

semctl:

semop:

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

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

send:

socket.

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

IDs. setuid,

getgrent, getgrgid, getgrnam,
cpu.

goto.

encryption. crypt,

getpwent, getpwuid, getpwnam,
login time. profile:

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

/getutid, getutline, pututline,
data in a machine/ sputl,
standard/restricted command/
operations. shmectl:

queue, semaphore set or
shmop:

shmget: get

remsh: remote

system: issue a

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

segment.

operations.

/prdaily, prtacct, runacct,
processing.

program. sdiff:

login:

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

scripts. /rc, powerfai . . . . . . . brc.lm
sdiff: side-by-side difference . . . . . sdiff.1
search. . . . .. ... e e e e bsearch.3c
search a file for a pattern. . . . . . . grep.1
search and print process . . . . . . . acctcom.l
search and update. . . . . . . . .. Isearch.3c
search tables. hsearch, . . . . . . . hsearch.3c
search trees. tsearch, . . . . . . .. tsearch.3¢
sed: stream editor. . . . . . . . . . sed.l
seed48, Icong48: generate/ . . . . . drand48.3¢c
segment. . . . . .4+ ... . . shmget2
segment space allocation. . . . . . . brk.2
select or reject lines common . . . . comm.l
select: synchronousi/o . . . . . . . select.2n
select terminal filter. . . . . . . . . greek.1
selected fields of each line . . . . . . cut.1
semaphore control operations. . semctl.2
semaphore operations. . . . . . . . semop.2
semaphore set or shared memory/ . iperm.1
semaphores. . . . . . . 0 0 ... semget.2
semctl: semaphore control . . . . . . semctl.2
semget: get set of semaphores. . . . . semget.2
semop: semaphore operations. . semop.2

send a signal to a processor . . . . . kill.2
send mail to usersorread . . . . . . mail.1
send message from a socket. . . . . send.2
send: send message froma . . . . . send.2
send/cancel requeststoan LP . . . . Ip.l
sensible state. /reset:setor . . . . . tset.1
setbuf: assign bufferingtoa . . . . . setbufls
setgid: set user and group . . . . . . setuid.2

setgrent, endgrent: get group/ . . . . getgrent.3c
sethostname: set name of host . . . . sethostname.2n

setjmp, long jmp: non-local . . . . . setjimp.3c
setkey, encrypt: generate DES . . . . crypt.3c
setmnt: establish mount table. . . . . setmnt.lm
setpgrp: set process group ID. . . . . setpgrp.2
setpwent, endpwent: get/ . . . . . . getpwent.3c
setting up an environment at . profile.4
settings used by getty. . . . . . . . gettydefs.4
settling time parameters. . . . . . . disktune.lm
setuid, setgid: setuserand . . . . . setuid.2
setutent, endutent, utmpname:/ . . . getut.3c
sgetl: access long numeric . . . . . . sputl.3x
sh, rsh: shell, the . . . . . .. . .. sh.1
shared memory control . . . . . . . shmctl.2
shared memory id. /a message . . . ipcrm.l
shared memory operations. . . . . . shmop.2
shared memory segment. . . . . . . shmget.2
shell. . .. ... ... remsh.1n
shell command. . . .. . ... .. system.3s
shell (command interpreter) . . . . . csh.1

shell procedures for/ /runacct, . . . acctsh.im
shell scripts. /rc, powerfail: . . . . . brc.Im
shell, the standard/restricted .. .shl
shmctl: shared memory control . . . shmctl.2
shmget: get shared memory . . . . . shmget.2
shmop: shared memory . . . . . . . shmop.2
shutacct, startup, turnacct:/ . . . . . acctsh.lm
shutdown: terminate all . . . . . . . shutdown.lm
side-by-side difference . . . . . . . sdiff.1
signon. . . . .. e e e e e e e login.1
signal. ... . .. ..o pause.2
signal. signal: specify . . . . . . .. signal.2
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upon receipt of a signal.
of processes. kill: send a
ssignal, gsignal: software
lex: generate programs for
generator. rand, srand:

tc: phototypesetter

atan, atan2: trigonometric/
ssp: make output
functions.

size:

an interval.

interval.

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

sno:

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

ssignal, gsignal:

gsort: quicker

tsort: topological

sort:

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

fspec: format

the extended errors in the
receipt of a signal. signal:
/set terminal type, modes,
used by getty. gettydefs:
hashcheck: find spelling/
spelling/ spell, hashmake,
spellin, hashcheck: find
curve.

csplit: context

split:

efl files. fsplit:

pieces.

uuclean: uucp

Ipr: line printer

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

/nrand48, mrand48, jrand48,
formats suitable for Motorola
rcvhex: translates Motorola
input. scanf, fscanf,

signals.

spaced.

Permuted Index

signal: specify whattodo . . . . . . signal.2

signal to a process or a group . . . . Kkill.2
signals. . . . ... .. .« ... . ssignal3c
simple lexical tasks. . . . . . . . . lex.1
simple random-number . . . . . . . rand.3c
simulator. . . . . . ... ... . tc.l

sin, cos, tan, asin, acos, . . . . . . . trig.3m
single spaced. . . . . . .. .. . . sspl
sinh, cosh, tanh: hyperbolic . . . . . sinh.3m
size of an objectfile. . . . . . . . . sizel
size: size of an objectfile. . . . . . . size.l
sleep: suspend execution for . . . . . sleep.1
sleep: suspend execution for . . . . . sleep.3c
slides. mmt, mvt: typeset . . . . . . mmt.1
slides. /macro package for . . . . . mv.S

slot in the utmp file of the . . . . . ttyslot.3¢
smoothcurve. . . . . . .. ... . spline.lg
sno: SNOBOL interpreter. . . . . . . sno.l1
SNOBOL interpreter. . . . . . . . . sno.l
socket. accept: . . . . . .. ... accept.2n
socket. connect: . . . . .. .. .. connect.2n
socket. receive: . . . . . . . . .. receive.2n
socket. . . .. ... [ send.2
socket. socketaddr: return . . . . . . socketaddr.2n
socket: create an endpoint for . . . . socket.2n
socketaddr: return address . . . . . socketaddr.2n
software loopback interface. . . . . . lo.5n
software signals. . . . . . . .. .. ssignal.3c
SOt + v v v e e e e e e e e e gsort.3¢c
SOTL. v v v v e o e e e e e . tsort.1
sort and/or merge files. . . . . . .. sort.1
sort: sort and/or merge files. . . . . sort.l
sorted files. comm:select . . . . . . comm.1
source. /create an error . . . . . . . mkstr.l
space allocation. . . . . . . .. .. brk.2
spaced. . . . . .. .. e e+« . . sspl
spawn getty toaremote . . . . . . . ct.lc

specification in text files. . . . . . . fspec.4
specified device. /turn on/off . . . . exterr.l

specify what to doupon . . . . . . . signal.2
speed, and line discipline. . . . . . . getty.lm
speed and terminal settings . . . . . gettydefs.4
spell, hashmake, spellin, . . . . . . spelll
spellin, hashcheck: find . . . . . .. spell.1
spelling errors. /hashmake, . . . . . spelll
spline: interpolate smooth . . . . . . spline.1g
split. . . . .. ... Lo e ... csplit.1
split a file into pieces. . . . . . . . . split.1

split fortran, ratfor,or . . . . . . . fsplit.1
split: split a fileinto . . . . . . . . split.1
spool directory clean-up. . . . . . . uuclean.lm
spooler. . . . .« . . .. ... . . . lpr.l
spooling system. . . . . . . . . .. ipadmin.1m
sprintf: print formatted . . . . . . . printf.3s
sputl, sgetl: access long . . . . . . . sputl.3x
sqrt: exponential, logarithm, . . . . . exp.3m
square root functions. /sqrt: . . . . . exp.3m
srand: simple random-number . . . . rand.3c
srand48, seed48, Icongd8:/ . . . . . drand48.3c
S-record downloading. /ASCII . . . hex.l
S-records from downloading/ . . . . rcvhex.l
sscanf: convert formatted . . . . . . scanf.3s
ssignal, gsignal: software . . . . . . ssignal.3c
ssp: make output single . . . . . . . ssp.1
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package. stdio:
communication/ stdipc:
sh, rsh: shell, the

twinkle: twinkle

Ipsched, Ipshut, Ipmove:
boot:

/prtacct, runacct, shutacct,
system call.

stat: data returned by
ustat: get file system

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

stat, fstat: get file

Ipstat: print LP

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

wait for child process to
strnemp, strepy, strncpy,/
/strcpy, strncpy, strlen,
strncpy,/ strcat, strncat,
/strncat, strcmp, strncmp,
/strrchr, strpbrk, strspn,
fllush: close or flush a
fopen, freopen, fdopen: open a
reposition a file pointer in a
get character or word from
fgets: get a string from a
put character or word on a
puts, fputs: put a string on a
setbuf: assign buffering to a
push character back into input
sed:

/feof, clearerr, fileno:
convert date and time to
floating-point number to
long integer and base-64 ASCII
gps: graphical primitive
gets, fgets: get a

puts, fputs: put a

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

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

processes using a file or file
another user.

plot: graphics interface

standard buffered input/output
standard interprocess
standard/restricted command/
stars on the screen.
start/stop the LP request/ . .
startup procedures.
startup, turnacct: shell/ . . .
stat: data returned by stat . .
stat, fstat: get file status. . .
stat system call.
statistics.
statistics for a file system. . .
statistics program.
status. /report inter-process .
status.
status.

o« e e e

e e e

L R P

status information. . . . . . .

status inquiries. ferror, . . .
status inquiry and job . . . .
status of local machines. . .
stdio: standard buffered . . .
stdipc: standard interprocess .
stime: set time.
stop or terminate. wait: . . .
strcat, strncat, strcmp, . . .
strchr, strrchr, strpbrk,/ . .

D

strcmp, strncmp, strepy, PR

strepy, strncpy, strlen,/ . . .
strcspn, strtok: string/ . . .
stream. fclose, . . . . . . .
stream.
stream. fseek, rewind, ftell: .
stream. /getchar, fgetc, getw:
stream. gets,
stream. /putchar, fputc, putw:
stream.
stream. . . . . ... ...
stream. ungetc:
stream editor.

stream status inquiries. . . .
string. /asctime, tzset: . . .
string. /fcvt, gevt: convert .
string. /164a: convert between
string, format of graphical/ .
string from a stream. . . . .
string on a stream.
string operations. /strpbrk, .
string to floating-point . . .
string to integer.
strings: find the printable . .
strings in an object, or other/
strip: remove symbols and .
strlen, strchr, strrchr,/ . . .
strncat, strcmp, strncmp, . .
strncmp, strcpy, strncpy,/ . .
strncpy, strlen, strchr,/ . . .
strpbrk, strspn, strespn,/ . .
strrchr, strpbrk, strspn,/ . .
strspn, strcspn, strtok:/ . . .
strtok: string operations. . .
strtol, atol, atoi: convert . .
structure. fuser: identify . .
su: become super-user or . .
subroutines.

D Y
e s e e s e e s s e

e e e s

e e e e
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stdio.3s
stdipc.3¢
sh.1
twinkle.6
Ipsched.lm
boot.8
acctsh.lm
stat.5
stat.2
stat.5
ustat.2
fl.lm
rstat.1n
ipcs.1
ps.1
stat.2
Ipstat.1
ferror.3s
uustat.1c
ruptime.ln
stdio.3s
stdipc.3c
stime.2
wait.2
string.3c
string.3c
string.3c
string.3c
string.3¢c
fclose.3s
fopen.3s
fseek.3s
getc.3s
gets.3s
putc.3s
puts.3s
setbuf.3s
ungetc.3s
sed.1
ferror.3s
ctime.3c
ecvt.3c

. h641.3c

.

.

.

gps.4
gets.3s
puts.3s
string.3c
atof.3c
strtol.3¢
strings.1
strings.1
strip.1
string.3c
string.3c
string.3c
string.3c
string.3c
string.3c
string.3¢c
string.3c
strtol.3c
fuser.lm
su.l
plot.3x



intro: introduction to

/same lines of several files or
/files into ASCII formats
file. sum7:

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

a file.

characters in the files in/

du:

accounting/ acctcms: command
sync: update the

sync: update

su: become

interval. sleep:

interval. sleep:

pause:

swab:
strip: remove

select:

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

hdestroy: manage hash search
tbl: format

tabs: set

ctags: maintain a

a file.

remote machine.

remote machine..

machine. take:

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

recover files from a backup
tp: manipulate

hpio: HP 2645A terminal
tar:

tp: magnetic

file system backup. filesave,

programs for simple lexical
deroff: remove nroff/troff,
or troff.

Control Protocol.
search trees. tsearch,

4014: paginator for the

tset, reset: set or reset the
initialization. init,

temporary file. tmpnam,
tmpfile: create a

tempnam: create a name for a
terminals.

subroutines and libraries.
subsequent lines of one file.
suitable for Motorola S-record/

sum and count blocksina . . . ..
. . sumdir.1

sum and count characters in
sum: print checksum and block
sum?7: sum and count blocks in
sumdir: sum and count
summarize disk usage. .
summary from per-process
super block.
super-block.
super-user or another user.
suspend execution for an
suspend execution for .
suspend process until signal.
swab: swap bytes. . . .
swap bytes.
symbols and relocauon bits. . .
sync: update super-block.
sync: update the super block.
synchronous i/ o multiplexing.
syntax. csh: a shell (command .
sys_errlist, sys_nerr: system
sys_nerr: system error/ .
system-specific configuration
System-to-UNIX System file/
table. master:
table. . . . ..
table.
table for bnet. .
tables. hsearch, hcreate,
tables for nroff or troff.
tabs on a terminal.
tabs: set tabs on a terminal.
tags file for a C program.
tail: deliver the last part of
take: takes a file from a
take7: takes a file from a
takes a file from a remote
takes a file from a remote
tan, asin, acos, atan, atan2:
tanh: hyperbolic functions.
tape. frec:
tape archive.

tape file archiver. . . . . . . . . . .
tape file archiver. . . . . . . . .

tape format.
tapesave: daily/weekly UNIX
tar: tape file archiver.
tasks. lex: generate
tbl, and eqn constructs.
tbl: format tables for nroff
tc: phototypesetter simulator.
tcp: Internet Transmission . . .
tdelete, twalk: manage binary
tee: pipe fitting.
Tektronix 4014 terminal.
teletype bits to a sensible/
telinit: process control

o e s

temporary file.
temporary file. tmpnam,
term: conventional names for
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. sum.l

. . sum7.1
. . sumdir.l
. . dul

. . acctems.lm
. . sync.l

. . sync.2
«.o.osuld

. . sleep.l
. . sleep.3c
. . pause.2
. . swab.3c
. . swab.3¢c
. . strip.l

. . sync.2

. . . syncl

. select.2n

. . csh.l

. . perror.3c
. . perror.3c
. . uvar.2

. uuto.lc

. . master.4

. . mnttab.4
. . setmnt.lm
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INTRO(1) INTRO (1)

NAME
intro — introduction to commands and application programs

DESCRIPTION
This section describes, in alphabetical order, publicly-accessible commands.
Certain distinctions of purpose are made in the headings:
(1) Commands of general utility.
(1C) Commands for communication with other systems.
(1G) Commands used primarily for graphics and computer-aided design.
COMMAND SYNTAX
Unless otherwise noted, commands described in this section accept options
and other arguments according to the following syntax:

name [option(s)} [ecmdarg(s)]

where:
name The name of an executable file.
option — noargletter (s) or,

— argletter < > optarg
where <> is optional white space.

noargletter A single letter representing an option without an argument.
argletter A single letter representing an option requiring an argument.

optarg Argument (character string) satisfying preceding argletter.
cmdarg Path name (or other command argument) not beginning with
— or, — by itself indicating the standard input.
SEE ALSO
getopt(1), getopt(3C).
DIAGNOSTICS

Upon termination, each command returns two bytes of status, one supplied
by the system and giving the cause for termination, and (in the case of
"normal" termination) one supplied by the program (see wait(2) and
exit(2)). The former byte is O for normal termination; the latter is cus-
tomarily 0 for successful execution and non-zero to indicate troubles such
as erroneous parameters, bad or inaccessible data, or other inability to cope
with the task at hand. It is called variously "exit code", "exit status", or
"return code", and is described only where special conventions are involved.

BUGS
Regretfully, many commands do not adhere to the aforementioned syntax.
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NAME

300(1)

300, 300s — handle special functions of DASI 300 and 300s terminals

SYNOPSIS

300 [ +12 1 [ =n ] [ —dt,l,c ]
300s [ +12 1 [ —=n ] [ —dt,lc]

DESCRIPTION

300 supports special functions and optimizes the use of the DASI 300 (GSI
300 or DTC 300) terminal, 300s performs the same functions for the DASI
300s (GSI 300s or DTC 300s) terminal. It converts half-line forward, half-
line reverse, and full-line reverse motions to the correct vertical motions.
It also attempts to draw Greek letters and other special symbols. It permits
convenient use of 12-pitch text. It also reduces printing time 5 to 70%.
300 can be used to print equations neatly, in the sequence:

neqn file ... | nroff | 300

WARNING: if your terminal has a PLOT switch, make sure it is turned o
before 300 is used. )

The behavior of 300 can be modified by the optional flag arguments to
handle 12-pitch text, fractional line spacings, messages, and delays.

+12 permits use of 12-pitch, 6 lines/inch text. DASI 300 terminals nor-
mally allow only two combinations: 10-pitch, 6 lines/inch, or 12-
pitch, 8 lines/inch. To obtain the 12-pitch, 6 lines per inch combi-
nation, the user should turn the PITCH switch to 12, and use the
+12 option.

—-n controls the size of half-line spacing. A half-line is, by default,
equal to 4 vertical plot increments. Because each increment equals
1/48 of an inch, a 10-pitch line-feed requires 8 increments, while a
12-pitch line-feed needs only 6. The first digit of n overrides the
default value, thus allowing for individual taste in the appearance
of subscripts and superscripts. For example, nroff half-lines could
be made to act as quarter-lines by using —2. The user could also
obtain appropriate half-lines for 12-pitch, 8 lines/inch mode by
using the option —3 alone, having set the PITCH switch to 12-
pitch.,

—d¢t/lc controls delay factors. The default setting is —d3,90,30. DASI 300
terminals sometimes produce peculiar output when faced with very
long lines, too many tab characters, or long strings of blankless,
non-identical characters. One null (delay) character is inserted in
a line for every set of ¢ tabs, and for every contiguous string of ¢
non-blank, non-tab characters. If a line is longer than / bytes,
1+ (total length)/20 nulls are inserted at the end of that line.
Items can be omitted from the end of the list, implying use of the
default values. Also, a value of zero for ¢ (c) results in two null
bytes per tab (character). The former may be needed for C pro-
grams, the latter for files like /etc/passwd. Because terminal
behavior varies according to the specific characters printed and the
load on a system, the user may have to experiment with these
values to get correct output. The —d option exists only as a last
resort for those few cases that do not otherwise print properly.
For example, the file /etc/passwd may be printed using —d3,30,5.
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The value —d0,1 is a good one to use for C programs that have
many levels of indentation.

Note that the delay control interacts heavily with the prevailing
carriage return and line-feed delays. The sty (1) modes nl0 cr2 or
nl0 cr3 are recommended for most uses.

300 can be used with the nroff —s flag or .rd requests, when it is necessary
to insert paper manually or change fonts in the middle of a document.
Instead of hitting the return key in these cases, you must use the line-feed
key to get any response.

In many (but not all) cases, the following sequences are equivalent:

nroff —T300 files ... and nroff files ... | 300
nroff —T300—12 files ... and nroff files ... | 300 +12

The use of 300 can thus often be avoided unless special delays or options
are required; in a few cases, however, the additional movement optimiza-
tion of 300 may produce better-aligned output.

The negn names of, and resulting output for, the Greek and special charac-
ters supported by 300 are shown in greek (5).

SEE ALSO

BUGS

450(1), eqn(l1), mesg(1), nroff(1), stty(1), tabs(l), tbl(1), tplot(1G),
greek(5).

Some special characters cannot be correctly printed in column 1 because the
print head cannot be moved to the left from there.

If your output contains Greek and/or reverse line-feeds, use a friction-feed
platen instead of a forms tractor; although good enough for drafts, the
latter has a tendency to slip when reversing direction, distorting Greek
characters and misaligning the first line of text after one or more reverse
line-feeds.
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NAME

4014 — paginator for the Tektronix 4014 terminal
SYNOPSIS

4014 [ =t 1 [ -n ] [ =eN ][ —pL ][ file ]
DESCRIPTION

The output of 40/4 is intended for a Tektronix 4014 terminal, 4014
arranges for 66 lines to fit on the screen, divides the screen into N
columns, and contributes an eight-space page offset in the (default) single-
column case. Tabs, spaces, and backspaces are collected and plotted when
necessary. TELETYPE® Teletypewriter Model 37 half- and reverse-line
sequences are interpreted and plotted. At the end of each page, 4014 waits
for a new-line (empty line) from the keyboard before continuing on to the
next page. In this wait state, the command !cmd will send the cmd to the
shell.

The command line options are:
—t Don’t wait between pages (useful for directing output into a file).

—n Start printing at the current cursor position and never erase the
screen.

—cN Divide the screen into N columns and wait after the last column.

—pL Set page length to L; L accepts the scale factors i (inches) and 1
(lines); default is lines.

SEE ALSO
pr(1), te(1), troff (1).
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NAME
450 — handle special functions of the DASI 450 terminal

SYNOPSIS
450

DESCRIPTION
450 supports special functions of, and optimizes the use of, the DASI 450
terminal, or any terminal that is functionally identical, such as the DIABLO
1620 or XEROX 1700. It converts half-line forward, half-line reverse, and
full-line reverse motions to the correct vertical motions. It also attempts to
draw Greek letters and other special symbols in the same manner as
300(1). 450 can be used to print equations neatly, in the sequence:

neqn file ... | nroff. | 450

WARNING: make sure that the PLOT switch on your terminal is ON before
450 is used. The SPACING switch should be put in the desired position
(either 10- or 12-pitch). In either case, vertical spacing is 6 lines/inch,
unless dynamically changed to 8 lines per inch by an appropriate escape
sequence.

450 can be used with the nroff —s flag or .rd requests, when it is necessary
to insert paper manually or change fonts in the middle of a document.
Instead of hitting the return key in these cases, you must use the line-feed
key to get any response.

In many (but not all) cases, the use of 450 can be eliminated in favor of
one of the following:

nroff —T450 files ...
or
nroff —T450—12 files ...

The use of 450 can thus often be avoided unless special delays or options
are required; in a few cases, however, the additional movement optimiza-
tion of 450 may produce better-aligned output.

The negn names of, and resulting output for, the Greek and special charac-
ters supported by 450 are shown in greek (5).

SEE ALSO
300(1), eqn(1), mesg(1), nroff(1), stty(1), tabs(l), tbl(1), tplot(1G),
greek(5).

BUGS

Some special characters cannot be correctly printed in column 1 because the
print head cannot be moved to the left from there.

If your output contains Greek and/or reverse line-feeds, use a friction-feed
platen instead of a forms tractor; although good enough for drafts, the
latter has a tendency to slip when reversing direction, distorting Greek
characters and misaligning the first line of text after one or more reverse
line-feeds.

October 1983 -1-



ACCTCOM (1) ACCTCOM (1)

NAME

acctcom — search and print process accounting file(s)

SYNOPSIS

acctcom [[options] [file]] . . .

DESCRIPTION

Acctcom reads file, the standard input, or /usr/adm/pacct, in the form
described by acct(4) and writes selected records to the standard output.
Each record represents the execution of one process. The output shows the
COMMAND NAME, USER, TTYNAME, START TIME, END TIME, REAL
(SEC), CPU (SEC), MEAN SIZE(X), and optionally, F (the fork/exec flag: 1
for fork without exec) and STAT (the system exit status).

The command name is prepended with a # if it was executed with super-
user privileges. If a process is not associated with a known terminal, a ? is
printed in the TTYNAME field.

If no files are specified, and if the standard input is associated with a termi-
nal or /dev/null (as is the case when using & in the shell), /usr/adm/pacct
is read, otherwise the standard input is read.

If any file arguments are given, they are read in their respective order.
Each file is normally read forward, i.e., in chronological order by process
completion time. The file /usr/adm/pacct is usually the current file to be
examined; a busy system may need several such files of which all but the
current file are found in /usr/adm/pacct 2. The options are:

-b Read backwards, showing latest commands first.

—-f Print the fork/exec flag and system exit status columns in the
output.

—h Instead of mean memory size, show the fraction of total avail-

able CPU time consumed by the process during its execution.
This "hog factor" is computed as:
(total CPU time)/ (elapsed time).

—i Print columns containing the 1/0 counts in the output.
-k Instead of memory size, show total kcore-minutes.

-m Show mean core size (the default).

-r Show CPU factor (user time/ (system-time + user-time).
-t Show separate system and user CPU times.

-V Exclude column headings from the output.

-1 line Show only processes belonging to terminal /dev/ line.

—u user  Show only processes belonging to user that may be specified by:
a user ID, a login name that is then converted t0 a user ID, a #
which designates only those processes executed with: super-user
privileges, or ? which designates only those processes associ-
ated with unknown user IDs.

—g group Show only processes belonging to group. The group may be
designated by either the group ID or group name.

—d mm/dd Any time arguments following this flag are assumed to occur on
the given month mm and the day dd rather than during last 24
hours. This is needed for looking at old files.

—s time  Select processes existing at or after time, given in the format
hrl:min(:secl].

—e time  Select processes existing at or before time.

—S time  Select processes starting at or after time.
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FILES

—E time  Select processes ending at or before time.

—n pattern Show only commands matching pattern that may be a regular
expression as in ed(l) except that + means one or more
occurrences.

-0 ofile Copy selected process records in the input data format to ofile;
suppress standard output printing.

—H factor Show only processes that exceed factor, where factor is the
"hog factor" as explained in option —h above.

-0 sec Show only processes with CPU system time exceeding sec
seconds.

-C sec Show only processes with total CPU time, system plus user,
exceeding sec seconds.

Listing options together has the effect of a logical and.

/etc/ passwd
/usr/adm/pacct
/etc/group

SEE ALSO

BUGS

ps(1), su(1), acct(2), acct(4), utmp(4).

acct(IM), acctems(IM), acctcon(IM), acctmerg(IM), acctprc(IM),
acctsh(1M), fwtmp(IM), runacct(IM) in the UniPlust Administrator’s
Manual.

Accicom only reports on processes that have terminated; use ps(1) for
active processes. If time exceeds the present time and option —d is not
used, then time is interpreted as occurring on the previous day.
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NAME

adb — debugger

SYNOPSIS

adb [—w] [—Kk] [ objfil [ corfil ] ]

DESCRIPTION

Adb is a general purpose debugging program. It may be used to examine
files and to provide a controlled environment for the execution of UNIX
programs.

Objfil is normally an executable program file, preferably containing a sym-
bol table; if not, then the symbolic features of adb cannot be used although
the file can still be examined. The default for objfil is a.out. Corfil is
assumed to be a core image file produced after executing objfil; the default
for corfil is core.

Requests to adb are read from the standard input and responses are to the
standard output. If the —w flag is present, then both objfil and corfil are
created if necessary and opened for reading and writing so that files can be
modified using adb. Adb ignores QUIT; INTERRUPT causes return to the
next adb command.

To EXIT adb: use $q or $Q or Control-d.

Normally, for portability, adb does a system call to gather information
regarding relocation addresses. If using adb on a stand-alone program, such
as the kernel, /unix, use the —k flag which skips that part of the adb code.

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

If address is present, then dot is set to address. Initially dot is set to 0. For
most commands count specifies how many times the command will be exe-
cuted. The default count is 1. Address and count are expressions.

The interpretation of an address depends on the context it is used in. If a
subprocess is being debugged, then addresses are interpreted in the usual
way in the address space of the subprocess. If the operating system is being
debugged either post-mortem or using the special file /dev/kmem to
interactive examine and/or modify memory, the maps are set to map the
kernel virtual addresses. For further details of address mapping see
ADDRESSES.

EXPRESSIONS

The value of dot.
+ The value of dot incremented by the current increment.

A

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

integer A number. The prefix 0 (zero) forces interpretation in octal
radix; the prefixes 0d and OD force interpretation in decimal
radix; the prefixes 0x and 0X force interpretation in hexadecimal
radix. Thus 020 = 0d16 = 0x10 = sixteen. If no prefix appears,
then the default radix is used; see the $d command. The default
radix is initially hexadecimal. The hexadecimal digits are
0123456789abcdefABCDEF with the obvious values. Note that a
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hexadecimal number whose most significant digit would otherwise
be an alphabetic character must have a 0x (or 0X) prefix (or a
leading zero if the default radix is hexadecimal).

integer. fraction

"ceed

< name

symbol

_ symbol

(exp)

A 32-bit floating point number.
The ASCII value of up to 4 characters. \ may be used to escape a

The value of name, which is either a variable name or a register
name. Adb maintains a number of variables (see VARIABLES)
named by single letters or digits. If name is a register name, then
the value of the register is obtained from the system header in
corfil. The register names are those printed by the $r command.

A symbol is a sequence of upper or lower case letters, underscores
or digits, not starting with a digit. \ may be used to escape other
characters. The value of the symbol is taken from the symbol
table in objfil. An initial _ or ~ will be prepended to symbol if
needed.

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

The value of the expression exp.

Monadic operators:

*exp

—exp

exp
#Hexp

The contents of the location addressed by exp in corfil.
The contents of the location addressed by exp in objfil.
Integer negation.

Bitwise complement.

Logical negation.

Dyadic operators are left associative and are less binding than monadic
operators.

el+e2
el—e2
elxe?
el%e2
el&e?
elle2
el#e2
COMMANDS

Integer addition.

Integer subtraction.

Integer multiplication.

Integer division.

Bitwise conjunction.

Bitwise disjunction.

El rounded up to the next multiple of e2.

Most commands consist of a verb followed by a modifier or list of
modifiers. The following verbs are available. (The commands "?" and "/"
may be followed by "+"; see ADDRESSES for further details.)

17
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Locations starting at address in corfil are printed according to the
format f, and dot is incremented as for "?".

The value of address itself is printed in the styles indicated by the
format f. (For i format "?" is printed for the parts of the instruc-
tion that reference subsequent words.)

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

lows.
i

Af TH-aE Mx Da0R O

0 @

-
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(SN

- N N S I I RN

S S

o

OO O o &

Disassemble the addressed instruction.
Print 2 bytes in octal. All octal numbers output by adb are
preceded by 0.
Print 4 bytes in octal.
Print in signed octal.
Print long signed octal.
Print in decimal.
Print long decimal.
Print 2 bytes in hexadecimal.
Print 4 bytes in hexadecimal.
Print as an unsigned decimal number.
Print long unsigned decimal.
Print the 32-bit value as a floating point number.
Print double floating point.
Print the addressed byte in octal.
Print the addressed character.
Print the addressed character using the standard escape con-
vention where control characters are printed as "X and the
delete character is printed as " 2.
Print the addressed characters until a zero character is reached.
Print a string using the "X escape convention- (see C above).
The n is the length of the string including its zero terminator.
Print 4 bytes in date format (see ctime(3)).
Print the value of dot in symbolic form. Symbols are checked
to ensure that they have an appropriate type as indicated
below.

/ global data symbol

? global text symbol

= global absolute symbol
Print the addressed value in symbolic form using the same
rules for symbol lookup as a.
When preceded by an integer tabs to the next appropriate tab
stop. For example, 8t moves to the next 8-space tab stop.
Print a space.
Print a newline.
Print the enclosed string.
Dot is decremented by the current increment. Nothing is
printed.
Dot is incremented by 1. Nothing is printed.
Dot is decremented by 1. Nothing is printed.



ADB(1) ADB(1)

newline
Repeat the previous command with a count of 1.

[?/11 value mask
Words starting at dot are masked with mask and compared with value
until a match is found. If L is used, then the match is for 4 bytes at a
time instead of 2. If no match is found, then dor is unchanged; other-
wise, dot is set to the matched location. If mask is omitted, then —1
is used.

[?/1w value ...
Write the 2-byte value into the addressed location. If the command is
W, write 4 bytes. Odd addresses are not allowed when writing to the
subprocess address space.

{2/1m b1 el f112/]

New values for (b1, el, fI) are recorded. If less than three expres-
sions are given, then the remaining map parameters are left
unchanged. If the "?" or "/" is followed by "*", then the second seg-
ment (b2, e2, f2) of the mapping is changed. If the list is terminated
by "?" or "/", then the file (0bjfil or corfil respectively) is used for sub-
sequent requests. (So that, for example, "/m?" will cause "/" to refer
to objfil.)

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

! A shell is called to read the rest of the line following "!".

$ modifier
Miscellaneous commands. The available modifiers are:

< f Read commands from the file /. If this command is executed
in a file, further commands in the file are not seen. If f is
omitted, the current input stream is terminated. If a count is
given, and is zero, the command will be ignored. The value of
the count will be placed in variable 9 before the first command
in f'is executed.

< < f Similar to < except it can be used in a file of commands
without causing the file to be closed. Variable 9 is saved dur-
ing the execution of this command, and restored when it com-
pletes. There is a (small) finite limit to the number of <<
files that can be open at once.

>/ Append output to the file f, which is created if it does not
exist. If fis omitted, output is returned to the terminal.

? Print process ID, the signal which caused stoppage or termina-
tion, as well as the registers as $r. This is the default if
modifier is omitted.

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

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

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

address of the current frame (instead of a7). If C is used, then
the names and (16 bit) values of all automatic and static vari-
ables are printed for each active function. If count is given,
then only the first count frames are printed.
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Set the default radix to address and report the new value. Note
that address is interpreted in the (old) current radix. Thus
108d never changes the default radix. To make decimal the
default radix, use 0t108d.

The names and values of external variables are printed.

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

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

All integers input are regarded as octal.

Reset integer input as described in EXPRESSIONS.

Exit from adb.

Print all non zero variables in octal.

Print the address map.

Manage a subprocess. Available modifiers are:

be

[V

Ss

k
VARIABLES

Set breakpoint at address. The breakpoint is executed count—1
times before causing a stop. Each time the breakpoint is
encountered the command c¢ is executed. If this command is
omitted or sets dof to zero then the breakpoint causes a stop.
Delete breakpoint at .IR address .

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

The subprocess is continued with signal ses (see signal(2)). If
address is given, then the subprocess is continued at this
address. If no signal is specified, then the signal that caused
the subprocess to stop is sent. Breakpoint skipping is the same
as forr.

As for ¢ except that the subprocess is single stepped count
times. If there is no current subprocess then objfil is run as a
subprocess as for r. In this case no signal can be sent; the
remainder of the line is treated as arguments to the subprocess.
The current subprocess, if any, is terminated.

Adb provides a number of variables. Named variables are set initially by
adb but are not used subsequently. Numbered variables are reserved for
communication as follows.

0 The last value printed.

1
2

The last offset part of an instruction source.
The previous value of variable 1.

9 The count on the last $< or $< < command.

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

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

€
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m The "magic" number (0407, 0410).
s The stack segment size.
t The text segment size.

ADDRESSES

The address in a file associated with a written address is determined by a
mapping associated with that file. Each mapping is represented by two tri-
ples (bl,el,fI and (b2,e2,/2 and the file address corresponding to a written
address is calculated as follows.

bl< address< el => file address= address+ f1—b1, otherwise,
b2< address< e2 => file address= address+ f2—b2,

otherwise, the requested address is not legal. In some cases (e.g., for pro-
grams with separated I and D space) the two segments for a file may over-
lap. If a ? or / is followed by an *, then only the second triple is used.

The initial setting of both mappings is suitable for normal a.out and core
files. If either file is not of the kind expected, then for that file b/ is set to
0, el is set to the maximum file size and fI is set to 0; in this way the
whole file can be examined with no address translation.

So that adb may be used on large files all appropriate values are kept as
signed 32-bit integers.

EXAMPLE
adb objl
will invoke adb with the executable object "objl"; when adb responds with
ready

FILES

the request:
main,10?ia

will cause 16 (10hex) instructions to be printed in assembly code, starting
from location "main".

a.out
core

SEE ALSO

a.out(4), core(4)

DIAGNOSTICS

BUGS

Adb when there is no current command or format. Comments about inac-
cessible files, syntax errors, abnormal termination of commands, etc. Exit
status is 0, unless last command failed or returned nonzero status.

Use of # for the unary logical negation operator is peculiar.
There doesn’t seem to be any way to clear all breakpoints.
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NAME
admin — create and administer SCCS files

SYNOPSIS
admin [—n] [—ilname]l 1 [—rrell [—tlname]l ] [-fflag[flag-vall 1]
[—dflag[flag-vall } [—alogin] [—elogin]l [—mlImrlist] ] [—ylcomment] ]
[—h] [-2z] files

DESCRIPTION

Admin is used to create new SCCS files and change parameters of existing
ones. Arguments to admin, which may appear in any order, consist of
keyletter arguments, which begin with —, and named files (note that SCCS
file names must begin with the characters s.). If a named file doesn’t exist,
it is created, and its parameters are initialized according to the specified
keyletter arguments. Parameters not initialized by a keyletter argument are
assigned a default value. If a named file does exist, parameters correspond-
ing to specified keyletter arguments are changed, and other parameters are
left as is.

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

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

-n This keyletter indicates that a new SCCS file is to be created.

—ilnameél The name of a file from which the text for a new SCCS file is
to be taken. The text constitutes the first delta of the file
(see —r keyletter for delta numbering scheme). If the i
keyletter is used, but the file name is omitted, the text is
obtained by reading the standard input until an end-of-file is
encountered. If this keyletter is omitted, then the SCCS file
is created empty. Only one SCCS file may be created by an
admin command on which the i keyletter is supplied. Using
a single admin to create two or more SCCS files require that
they be created empty (no —i keyletter). Note that the —i
keyletter implies the —n keyletter.

—rrel The rekase into which the initial delta is inserted. This
keyletter may be used only if the —i keyletter is also used.
If the —r keyletter is not used, the initial delta is inserted
into release 1. The level of the initial delta is always 1 (by
default initial deltas are named 1.1).

—tlnamel The name of a file from which descriptive text for the SCCS
file is to be taken. If the —t keyletter is used and admin is
creating a new SCCS file (the —n and/or —i keyletters also
used), the descriptive text file name must also be supplied.
In the case of existing SCCS files: (1) a ~t keyletter without
a file name causes removal of descriptive text (if any)
currently in the SCCS file, and (2) a —t keyletter with a file
name causes text (if any) in the named file to replace the
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descriptive text (if any) currently in the SCCS file.

This keyletter specifies a flag, and , possibly, a value for the
flag, to be placed in the SCCS file. Several f keyletters may
be supplied on a single admin command line. The allowable
flags and their values are:

b

cceil

ffloor

dsiD

Llist

qtext

mmod

Allows use of the —b keyletter on a get(1) com-
mand to create branch deltas.

The highest release (i.e., "ceiling"), a number less
than or equal to 9999, which may be retrieved by a
get(1) command for editing. The default value for
an unspecified ¢ flag is 9999.

The lowest release (i.e., "floor"), a number greater
than O but less than 9999, which may be retrieved
by a get(1) command for editing. The default value
for an unspecified f flag is 1.

The default delta number (SID) to be used by a
get(1) command.

Causes the "No id keywords (ge6)" message issued
by get(1) or delta(l) to be treated as a fatal error.
In the absence of this flag, the message is only a
warning. The message is issued if no SCCS
identification keywords (see ger(1)) are found in the
text retrieved or stored in the SCCS file.

Allows concurrent get(1) commands for editing on
the same SID of an SCCS file. This allows multiple
concurrent updates to the same version of the SCCS
file.

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

<list> ::= <range> | <list> , <range>
<range>"::= RELFASE NUMBER| a

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

Causes delta(1) to create a "null" delta in each of
those releases (if any) being skipped when a delta is
made in a new release (e.g., in making delta 5.1 after
delta 2.7, releases 3 and 4 are skipped). These null
deltas serve as "anchor points" so that branch deltas
may later be created from them. The absence of
this flag causes skipped releases to be non-existent
in the SCCS file preventing branch deltas from being
created from them in the future.

User definable text substituted for all occurrences of
the %Q% keyword in SCCS file text retrieved by
get(1).

Module name of the SCCS file substituted for all
occurrences of the %M% keyword in SCCS file text
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retrieved by get(1). If the m flag is not specified,
the value assigned is the name of the SCCS file with
the leading s. removed.

ttype  Type of module in the SCCS file substituted for all
occurrences of %Y% keyword in SCCS file text
retrieved by get(1).

vipgm] Causes delta (1) to prompt for Modification Request
(MR) numbers as the reason for creating a delta.
The optional value specifies the name of an MR
number validity checking program (see delta(1)).
(If this flag is set when creating an SCCS file, the m
keyletter must also be used even if its value is null).

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

1list A list of releases to be "unlocked". See the —f
keyletter for a description of the 1 flag and the syn-
tax of a list.

A login name, or numerical UNIX System group ID, to be
added to the list of users which may make deltas (changes)
to the SCCS file. A group ID is equivalent to specifying all
login names common to that group ID. Several a keyletters
may be used on a single admin command line. As many
logins, or numerical group IDs, as desired may be on the list
simultaneously. If the list of users is empty, then anyone
may add deltas.

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

The comment text is inserted into the SCCS file as a comment
for the initial delta in a manner identical to that of delta(1).
Omission of the —y keyletter results in a default comment
line being inserted in the form:

date and time created YY/ MM/ DD HH:MM:.SS by login

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

The list of Modification Requests (MR) numbers is inserted
into the SCCS file as the reason for creating the initial delta
in a manner identical to delta(1). The v flag must be set
and the MR numbers are validated if the v flag has a value
(the name of an MR number validation program). Diagnos-
tics will occur if the v flag is not set or MR validation fails.

Causes admin to check the structure of the SCCS file (see
scesfile(5)), and to compare a newly computed check-sum
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(the sum of all the characters in the SCCS file except those
in the first line) with the check-sum that is stored in the first
line of the SCCS file. Appropriate error diagnostics are pro-
duced.

This keyletter inhibits writing on the ﬁle, SO 'that it nullifies
the effect of any other keyletters supplied, and is, therefore,
only meaningful when processing existing files.

-z The SCCS file check-sum is recomputed and stored in the
first line of the SCCS file (see —h, above).

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

EXAMPLE

FILES

admin -i filel s.filel
creates a new file in SCCS format named "s.filel", from "filel".

The last component of all SCCS file names must be of the form s. file-name.
New SCCS files are given mode 444 (see chmod(1)). Write permission in
the pertinent directory is, of course, required to create a file. All writing
done by admin is to a temporary x-file, called x.file-name, (see get(1)),
created with mode 444 if the admin command is creating a new SCCS file,
or with the same mode as the SCCS file if it exists. After successful execu-
tion of admin, the SCCS file is removed (if it exists), and the x-file is
renamed with the name of the SCCS file. This ensures that changes are
made to the SCCS file only if no errors occurred.

It is recommended that directories containing SCCS files be mode 755 and
that SCCS files themselves be mode 444. The mode of the directories
allows only the owner to modify SCCS files contained in the directories.
The mode of the SCCS files prevents any modification at all except by SCCS
commands.

If it should be necessary to patch an SCCS file for any reason, the mode
may be changed to 644 by the owner allowing use of ed(1). Care must be
taken! The edited file should always be processed by an admin —h to check
for corruption followed by an admin —z to generate a proper check-sum.
Another admin —h is recommended to ensure the SCCS file is valid.

Admin also makes use of a transient lock file (called z.file-name), which is
used to prevent simultaneous updates to the SCCS file by different users.
See get(1) for further information.

SEE ALSO

delta(1), ed(1), get(1), help(1), prs(l) what(1), sccsﬁle(4)
Source Code Control System User’s Guide

DIAGNOSTICS

Use help (1) for explanations.
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NAME

AR (1)

ar — archive and library maintainer

SYNOPSIS

ar [uvnbaill [mrxtdpq] [posname] archivename filename(s) ...

DESCRIPTION
The archive command ar maintains groups of files combined into a single
archive file. Its main use is to create and update library files as used by the
loader. However, ar can be used for any similar archiving purpose.
Archives often consist of unlinked program modules.

Key is one character from the set mrxtdpq, optionally concatenated with
one or more of uvnbail. Archivename is the archive file. The filename(s)
are constituent files in or destined for the archive file. The meanings of the
key characters are:

d
T

EXAMPLE

Delete the named files from the archive file.

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

Quickly append the named files to the end of the archive file. Optional
positioning characters are invalid. The command does not check
whether the added members are already in the archive. Useful only to
avoid quadratic behavior when creating a large archive piece-by-piece.

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

Print the named files in the archive.

Move the named files to the end of the archive. If a positioning char-
acter is present, then the posname argument must be present and, as in
1, specifies where the files are to be moved.

Extract the named files. If no names are given, all files in the archive
are extracted. In neither case does x alter the archive file.

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

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

Local. Normally ar places its temporary files in the directory /tmp.
This option causes them to be placed in the local directory.

ar rv libar.a text.o

places file "text.o" in archive "libar.a".
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changes the location of a file inside an archive. "File2" is the file to be
moved. "File2" is moved to a new position before "filel".

FILES
/tmp temporaries

SEE ALSO
1d(1), ar(4).

BUGS
If the same file is mentioned twice in an argument list, it may be put in the
archive twice.
Sufficient disk space must be present to make an entire copy of the archive
or the ar command will fail.
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NAME
as — assembler

SYNOPSIS
as [ —oobjfile ] [ —v]1 [ =11 1[ name ... ]

DESCRIPTION
As assembles the named files, or the standard input if no file name is
specified.

All undefined symbols in the assembly are treated as global.

The relocatable output of the assembly is left on the file objfile; if that is
omitted, a.out is used.

The — v option enables as to recognize 68010 instruction mnemonics.

The —1 option produces an assembly listing on file objfile.ist. If the —1
option is specified and no —o parameter is specified, the assembly listing is
placed on a.lst.
EXAMPLE
as —o file.o filea fileb filec

would assemble the three named files and put the output of the assembly

into "file.0".
FILES
/tmp/as* default temporary file
a.out default resultant object file
a.lst default assembly listing file
SEE ALSO

adb(1), 1d(1), nm(1), a.out(4)
AS Assembler Reference Guide, James L. Gula and Thomas J. Teixeira.
Revised by UniSoft Systems.
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NAME
asa — interpret ASA carriage control characters

SYNOPSIS
asa [files]

DESCRIPTION
Asa interprets the output of FORTRAN programs that utilize ASA carriage
control characters. It processes either the files whose names are given as
arguments or the standard input if no file names are supplied. The first
character of each line is assumed to be a control character; their meanings
are:

* ' (blank) single new line before printing
0 double new line before printing

1 new page before printing

+ overprint previous line.

Lines beginning with other than the above characters are treated as if they
began with ' ‘. The first character of a line is not printed. If any such lines
appear, an appropriate diagnostic will appear on standard error. This pro-
gram forces the first line of each input file to start on a new page.

EXAMPLE
To correctly view the output of FORTRAN programs which use ASA carriage
control characters, asa could be used as a filter thusly:

a.out | asa | Ipr

and the output, properly formatted and paginated, would be directed to the
line printer. FORTRAN output sent to a file could be viewed by:

asa file

SEE ALSO
ef1(1), fortran(1), fsplit(1).
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at — execute commands at a later time

SYNOPSIS

at time [ day ] [ file ]

DESCRIPTION

At squirrels away a copy of the named file (standard input default) to be
used as input to sh(1) at a specified later time. A cd(1) command to the
current directory is inserted at the beginning, followed by assignments to all
environment variables. When the script is run, it uses the user and group
ID of the creator of the copy file.

The time is 1 to 4 digits, with an optional following "A", "P", "N" or "M" for
AM, PM, noon or midnight. One and two digit numbers are taken to be
hours, three and four digits to be hours and minutes. If no letters follow
the digits, a 24-hour clock time is understood.

The optional day is either (1) a month name followed by a day number, or
(2) a day of the week; if the word "week" follows invocation is moved
seven days further off. Names of months and days may be recognizably
truncated. Examples of legitimate commands are

at 8am jan 24
at 1530 fr week

At programs are executed by periodic execution of the command
fusr/lib/atrun from cron(1M). The granularity of at depends upon how
often atrun is executed.

Standard output or error output is lost unless redirected. The directory
/usr/spool/at/past must be present or at will not run.

EXAMPLE

FILES

at 10:25
Is -1 /etc > /dev/console

will cause the directory /etc to be listed in long format on device
/dev/console at approximately 10:25 pm on the same day. The exact time
this is executed will depend on how often /usr/flib/atrun is scheduled to run
in /usr/lib/crontab; e.g., if /usr/lib/atrun is set up to run every 15 minutes,
the above command will be executed at 10:30 am. A temporary file is
created in directory /usr/spool/at containing the "Is -1' command to be exe-
cuted; this temporary file will be removed upon completion of the com-
mand. Note that /usr/lib/crontab must contain a schedule entry for
fusr/lib/atrun in order for "at" to work.

/usr/spool/at/yy.ddd.hhhh.uu activity to be performed at hour hhhh of
day ddd of year yy. wuu is a unique number.

/usr/spool/at/lasttimedone contains hhhh for last hour of activity.
/usr/spool/at/past directory of activities now in progress.
/usr/lib/atrun program that executes activities that are
due.
/usr/lib/crontab cron table entry for running atrun.
SEE ALSO
calendar(1),

cron(1M) in the UniPlus™ Administrator’s Guide.
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DIAGNOSTICS
Complains about various syntax errors and times out of range.

BUGS
Due to the granularity of the execution of /usrflib/atrun, there may be bugs
in scheduling things almost exactly 24 hours into the future.
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NAME

awk — pattern scanning and processing language

SYNOPSIS

awk [ —Fc ] [ prog ] [ parameters ] [ files ]

DESCRIPTION

Awk scans each input file for lines that match any of a set of patterns
specified in prog. With each pattern in prog there can be an associated
action that will be performed when a line of a file matches the pattern. The
set of patterns may appear literally as prog, or in a file specified as —f file.
The prog string should be enclosed in single quotes (') to protect it from
the shell.

Parameters, in the form x=... y=... etc., may be passed to awk.

Files are read in order; if there are no files, the standard input is read. The
file name — means the standard input. Each line is matched against the
pattern portion of every pattern-action statement; the associated action is
performed for each matched pattern.

An input line is made up of fields separated by white space. (This default
can be changed by using FS, see below). The fields are denoted $1, $2, ...,
$0 refers to the entire line.

A pattern-action statement has the form:
pattern { action }

A missing action means print the line; a missing pattern always matches.
An action is a sequence of statements. A statement can be one of the fol-
lowing:

if ( conditional ) statement [ else statement ]

while ( conditional ) statement

for ( expression ; conditional ; expression ) statement

break

continue

{ [ statement] ...}

variable = expression

print [ expression-list ] { >expression ]

printf format [ , expression-list ] [ > expression ]

next  # skip remaining patterns on this input line

exit # skip the rest of the input

Statements are terminated by semicolons, new-lines, or right braces. An
empty expression-list stands for the whole line. Expressions take on string
or numeric values as appropriate, and are built using the operators +, —, *
, /, %, and concatenation (indicated by a blank). The C operators + +,
——, +=, —=,*=_/=_and %= are also available in expressions. Vari-
ables may be scalars, array elements (denoted x[il) or fields. Variables are
initialized to the null string. Array subscripts may be any string, not neces-
sarily numeric; this allows for a form of associative memory. String con-
stants are quoted (").

The print statement prints its arguments on the standard output (or on a
file if > expr is present), separated by the current output field separator,
and terminated by the output record separator. The printf statement for-
mats its expression list according to the format (see printf(3S)).
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The built-in function length returns the length of its argument taken as a
string, or of the whole line if no argument. There are also built-in func-
tions exp, log, sqrt, and int. The last truncates its argument to an integer;
substr (s,m,n returns the n-character substring of s that begins at position
m. The function sprintf (fmt,expr,expr formats the expressions according to
the printf(3S) format given by fmt and returns the resulting string.

Patterns are arbitrary Boolean combinations ( !, ||, &&, and parentheses)
of regular expressions and relational expressions. Regular expressions
must be surrounded by slashes and are as in egrep (see grep(1)). Isolated
regular expressions in a pattern apply to the entire line. Regular expres-
sions may also occur in relational expressions. A pattern may consist of
two patterns separated by a comma; in this case, the action is performed for
all lines between an occurrence of the first pattern and the next occurrence
of the second.

A relational expression is one of the following:

expression matchop regular-expression
expression relop expression

where a relop is any of the six relational operators in C, and a matchop is
either ~ (for contains) or !~ (for does not contain). A conditional is an
arithmetic expression, a relational expression, or a Boolean combination of
these.

The special patterns BEGIN and END may be used to capture control before
the first input line is read and after the last. BEGIN must be the first pat-
tern, END the last.

A single character ¢ may be used to separate the fields by starting the pro-
gram with:

BEGIN {Fs = c}
or by using the —Fc option.

Other variable names with special meanings include NF, the number of
fields in the current record; NR, the ordinal number of the current record;
FILENAME, the name of the current input file; OFS, the output field separa-
tor (default blank); ORS, the output record separator (default new-line);
and OFMT, the output format for numbers (default %.6g).

EXAMPLE
awk "length > 72" filea

prints lines longer than 72 characters on the standard output.
awk ’{ print $2, $1 }* filea
prints the first two fields of each line in opposite order.

awk { s += $1 } END {print "sum is", s, "average is", s/NR }’
filea

adds up the first column and prints the sum and average.
awk *{ for i = NF; i > 0; ——i) print $i } filea

prints all the fields of each line in reverse order. The output prints one
field per line, beginning at the end of the file, unless otherwise directed.

awk "/start/, /stop/" filea
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prints all lines between start/stop pattern pairs, for every such pair in the
file.

SEE ALSO
grep(1), lex(1), sed(1).
Awk —A Pattern Scanning and Processing Language by A. V. Aho, B. W.
Kernighan, and P. J. Weinberger.

BUGS
Input white space is not preserved on output if fields are involved.
There are no explicit conversions between numbers and strings. To force
an expression to be treated as a number add 0 to it; to force it to be treated
as a string concatenate the null string ("") to it.

July 1984 -3



BANNER (1) BANNER (1)

NAME

banner — make posters
SYNOPSIS

banner strings
DESCRIPTION

Banner prints its arguments (each up to 10 characters long) in large letters
on the standard output.

EXAMPLE
banner asa

will cause the characters "a", "s" and "a" to be printed as large letters on the
screen. '

SEE ALSO
echo(1).
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NAME

banner7 — print large banner on printer

SYNOPSIS

banner7 [ —wn ] message ...

DESCRIPTION

BUGS

Banner7 prints a large, high quality banner on the standard output. If the
message is omitted, it prompts for and reads one line of its standard input.
If —w is given, the output is scrunched down from a width of 132 to n,
suitable for a narrow terminal. If » is omitted, it defaults to 80.

The output should be printed on a hard-copy device, up to 132 columns
wide, with no breaks between the pages. The volume is enough that you
want a printer or a fast hardcopy terminal, but if you are patient, a dec-
writer or other 300 baud terminal will do.

Several ASCII characters are not defined, notably <, >, [, 1,\, ", _, {,

}, |, and ~. Also, the characters ", *, and & are funny looking (but in a
useful way.)

The —w option is implemented by skipping some rows and columns. The
smaller it gets, the grainier the output. Sometimes it runs letters together.

AUTHOR

Mark Horton

October 1983 -1-



BASENAME (1) BASENAME(1)

NAME
basename, dirname — deliver portions of path names

SYNOPSIS
basename string [ suffix ]
dirname string

DESCRIPTION
Basename deletes any prefix ending in / and the suffix (if present in string)
from sering, and prints the result on the standard output. It is normally
used inside substitution marks (‘ *) within shell procedures.

Dirname delivers all but the last level of the path name in string.

EXAMPLE
Invoked with the argument /usr/src/cmd/cat.c,

cc $1
my a.out ‘basename $1 .c¢

compiles the named file and moves the output to a file named "cat" in the
current directory.

NAME="‘dirname /usr/src/cmd/cat.c
sets the shell variable NAME to /usr/src/cmd.

SEE ALSO
sh(1).

BUGS
The basename of / is null and is considered an error.
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NAME

bc — arbitrary-precision arithmetic language
SYNOPSIS

be[ ~c]l[-1]1[fie..]1
DESCRIPTION

Bc is an interactive processor for a language that resembles C but provides
unlimited precision arithmetic. It takes input from any files given, then
reads the standard input. The —1 argument stands for the name of an arbi-
trary precision math library. The syntax for bc programs is as follows; L
means letter a—z, E means expression, S means statement.

Comments
are enclosed in /* and */.

Names
simple variables: L
array elements: L [ E ]

LE Y]

The words ‘‘ibase”, ‘“‘obase’’, and ‘‘scale”

Other operands
arbitrarily long numbers with optional sign and decimal point.

(E) ’
sqrt (E)
length (E) number of significant decimal digits
scale (E) number of digits right of decimal point
L(E,..,E)

Operators
+ — * /% " (% is remainder; " is power)
++ —— (prefix and postfix; apply to names)
==<=>=1!=< >
= =4 =~ =2 =/ =0/0 ="

Statements
E
{S;..;S}
if (E)S
while (E) S

for (E;E;E)S

null statement

break

quit

Function definitions

defineL (L,...,L) {
autoL, ..., L
S, ...S
return (E)

}

Functions in —1 math library
s(x) sine
c(x)  cosine
e(x)  exponential
1x) log
a(x) arctangent
j(n,x) Bessel function
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All function arguments are passed by value.

The value of a statement that is an expression is printed unless the main
operator is an assignment. Either semicolons or new-lines may separate
statements. Assignment to scale influences the number of digits to be
retained on arithmetic operations in the manner of dc(1). Assignments to
ibase or obase set the input and output number radix respectively.

The same letter may be used as an array, a function, and a simple variable
simultaneously. All variables are global to the program. ‘‘Auto’’ variables
are pushed down during function calls. When using arrays as function
arguments or defining them as automatic variables empty square brackets
must follow the array name.

Bc is actually a preprocessor for dc(1), which it invokes automatically,
unless the —c¢ (compile only) option is present. In this case the dc input is
sent to the standard output instead.

EXAMPLE

FILES

scale = 20
define e(x){ v
autoa, b, c, i, s

a=1
b=1
s=1
for(i=1; 1==1; i+ +)|{
a = a*xx
b = b*i
c = a/b
if(c == 0) return(s)
s =s+c¢

}

defines a function to compute an approximate value of the exponential
function and

for(i=1; i<=10; i++) e(i)

prints approximate values of the exponential function of the first ten
integers.

/usr/lib/lib.b mathematical library
/usr/bin/dc  desk calculator proper

SEE ALSO

BUGS

dc(1).
BC—An Arbitrary Precision Desk-Calculator Language by L. L. Cherry and
R. Morris.

No &&, || yet.
For statement must have all three E’s.
Quit is interpreted when read, not when executed.
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NAME
bdiff — big diff
SYNOPSIS
bdiff filel file2 [n] [—s]

DESCRIPTION

Bdiff’ is used in a manner analogous to diff(1) to find which lines must be
changed in two files to bring them into agreement. Its purpose is to allow
processing of files which are too large for diff. Bdiff ignores lines common
to the beginning of both files, splits the remainder of each file into n-line
segments, and invokes diff upon corresponding segments. The value of n
is 3500 by default. If the optional third argument is given, and it is
numeric, it is used as the value for n. This is useful in those cases in
which 3500-line segments are too large for diff, causing it to fail. If filel
(file2) is —, the standard input is read. The optional —s (silent) argument
specifies that no diagnostics are to be printed by bdiff (note, however, that
this does not suppress possible exclamations by diff. If both optional argu-
ments are specified, they must appear in the order indicated above.

The output of bdiff is exactly that of diff, with line numbers adjusted to
account for the segmenting of the files (that is, to make it look as if the
files had been processed whole). Note that because of the segmenting of
the files, bdiff does not necessarily find a smallest sufficient set of file
differences.

EXAMPLE
See example in diff (1).

FILES

SEE ALSO
diff (1).

DIAGNOSTICS
Use help (1) for explanations.
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NAME

bfs — big file scanner
SYNOPSIS

bfs [ — ] name
DESCRIPTION

Bfs is (almost) like ed(1) except that it is read-only and processes much
larger files. Files can be up to 1024K bytes (the maximum possible size)
and 32K lines, with up to 255 characters per line. Bfs is usually more
efficient than ed for scanning a file, since the file is not copied to a buffer.
It is most useful for identifying sections of a large file where csplit(1) can
be used to divide it into more manageable pieces for editing.

Normally, the size of the file being scanned is printed, as is the size of any
file written with the w command. The optional — suppresses printing of
sizes. Input is prompted with * if P and a carriage return are typed as in
ed. Prompting can be turned off again by inputting another P and carriage
return. Note that messages are given in response to errors if prompting is
turned on.

All address expressions described under ed are supported. In addition, reg-
ular expressions may be surrounded with two symbols besides / and ?: >
indicates downward search without wrap-around, and < indicates upward
search without wrap-around. Since bfs uses a different regular expression-
matching routine from ed, the regular expressions accepted are slightly
wider in scope (see regemp(3X)). There is a slight difference in mark
names: only the letters a through z may be used, and all 26 marks are
remembered.

The e, g, v, k, n, p, q, w, =, ! and null commands operate as described
under ed. Commands such as ———, +++—, +++=, —12, and +4p
are accepted. Note that 1,10p and 1,10 will both print the first ten lines.
The f command only prints the name of the file being scanned; there is no
remembered file name. The w command is independent of output diver-
sion, truncation, or crunching (see the xo, xt and xe commands, below).
The following additional commands are available:

xf file
Further commands are taken from the named file. When an
end-of-file is reached, an interrupt signal is received or an error
occurs, reading resumes with the file containing the xf. Xf com-
mands may be nested to a depth of 10.

xo [file]
Further output from the p and null commands is diverted to the
named file, which, if necessary, is created mode 666. If file is
missing, output is diverted to the standard output. Note that
each diversion causes truncation or creation of the file.

s label
This positions a label in a command file. The label is terminated
by new-line, and blanks between the : and the start of the label
are ignored. This command may also be used to insert com-
ments into a command file, since labels need not be referenced.

(., .)xb/regular expression/ label
A jump (either upward or downward) is made to label if the
command succeeds. It fails under any of the following
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conditions:
1. Either address is not between 1 and §.
2. The second address is less than the first.

3. The regular expression doesn’t match at least one line in the
specified range, including the first and last lines.

On success, . is set to the line matched and a jump is made to
label. This command is the only one that doesn’t issue an error
message on bad addresses, so it may be used to test whether
addresses are bad before other commands are executed. Note
that the command

xb/"/ label

is an unconditional jump.

The xb command is allowed only if it is read from someplace
other than a terminal. If it is read from a pipe only a downward
jump is possible.

xt number

Output from the p and null commands is truncated to at most
number characters. The initial number is 255.

xv [ digit] [ spaces] [ value]

The variable name is the specified digit following the xv. xv5100
or xv5 100 both assign the value 100 to the variable 5.
Xv61,100p assigns the value 1,100p to the variable 6. To refer-
ence a variable, put a % in front of the variable name. For
example, using the above assignments for variables 5 and 6:

1,%5p
1,%5
%6

will all print the first 100 lines.
g/%5/p

would globally search for the characters 100 and print each
line containing a match. To escape the special meaning of %,
a \ must precede it.

g/" *\%{cds]/p

could be used to match and list lines containing printf of char-
acters, decimal integers, or strings.

Another feature of the xv command is that the first line of
output from a UNIX System command can be stored into a
variable. The only requirement is that the first character of
value be an !. For example:

W junk

xvS!cat junk

Irm junk

lecho "%5"
xvblexpr %6 + 1

would put the current line into variable 5, print it, and incre-
ment the variable 6 by one. To escape the special meaning of
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! as the first character of value, precede it with a \.

xv7\!date
stores the value !date into variable 7.
xbz label

xbn label

These two commands will test the last saved return code from
the execution of a UNIX System command (!command) or
nonzero value, respectively, to the specified label. The two
examples below both search for the next five lines containing

the string size.
xv55
01

/size/

xv5lexpr %5 — 1
1if 0%S = 0 exit 2
xbn |1

xv45
01

/size/

xv4lexpr %4 — 1
lif 0%4 = 0 exit 2
xbz 1

xc [switch]

If switch is 1, output from the p and null commands is
crunched; if switch is 0 it isn’t. Without an argument, xc rev-
erses switch. Initially switch is set for no crunching. Crunched
output has strings of tabs and blanks reduced to one blank

and blank lines suppressed.

EXAMPLE

bfs text
will invoke &fs with the file named "text".

SEE ALSO

csplit(1), ed(1), regemp(3X).

DIAGNOSTICS

? for errors in commands, if prompting is turned off.

error messages when prompting is on.
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NAME

BS (1)

bs — a compiler/interpreter for modest-sized programs

SYNOPSIS

bs [ file [ args | ]

DESCRIPTION

Bs is a remote descendant of Basic and Snobol4 with a little C language
thrown in. Bs is designed for programming tasks where program develop-
ment time is as important as the resulting speed of execution. Formalities
of data declaration and file/process manipulation are minimized. Line-at-
a-time debugging, the trace and dump statements, and useful run-time error
messages all simplify program testing. Furthermore, incomplete programs
can be debugged; inner functions can be tested before outer functions have
been written and vice versa.

If the command line file argument is provided, the file is used for input
before the console is read. By default, statements read from the file argu-
ment are compiled for later execution. Likewise, statements entered from
the console are normally executed immediately (see compile and execute
below). Unless the final operation is assignment, the result of an immedi-
ate expression statement is printed.

Bs programs are made up of input lines. If the last character on a line is a
\, the line is continued. Bs accepts lines of the following form:

statement
label statement

A label is a name (see below) followed by a colon. A label and a variable
can have the same name.

A bs statement is either an expression or a keyword followed by zero or
more expressions. Some keywords (clear, compile, !, execute, include,
ibase, obase, and run) are always executed as they are compiled.

Statement Syntax:

expression
The expression is executed for its side effects (value, assignment or
function call). The details of expressions follow the description of state-
ment types below.

break
Break exits from the inner-most for/while loop.

clear
Clears the symbol table and compiled statements. Clear is executed
immediately.

compile [ expression ]
Succeeding statements are compiled (overrides the immediate execution
default). The optional expression is evaluated and used as a file name
for further input. A clear is associated with this latter case. Compile is
executed immediately.

continue
Continue transfers to the loop-continuation of the current for/while loop.

dump [ name ]
The name and current value of every non-local variable is printed.
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Optionally, only the named variable is reported. After an error or inter-
rupt, the number of the last statement and (possibly) the user-function
trace are displayed.

exit [ expression ]
Return to system level. The expression is returned as process status.

execute
Change to immediate execution mode (an interrupt has a similar effect).
This statement does not cause stored statements to execute (see run
below).

for name = expression expression statement
for name = expression expression

next

for expression , expression , expression statement
for expression , expression , expression

next

The for statement repetitively executes a statement (first form) or a
group of statements (second form) under control of a named variable.
The variable takes on the value of the first expression, then is incre-
mented by one on each loop, not to exceed the value of the second
expression. The third and fourth forms require three expressions
separated by commas. The first of these is the initialization, the second
is the test (true to continue), and the third is the loop-continuation
action (normally an increment).

fun f([a,...]) [v,...]

nuf
Fun defines the function name, arguments, and local variables for a
user-written function. Up to ten arguments and local variables are
allowed. Such names cannot be arrays, nor can they be I/0O associated.
Function definitions may not be nested.

freturn
A way to signal the failure of a user-written function. See the interroga-
tion operator (?) below. If interrogation is not present, freturn merely
returns zero. When interrogation is active, freturn transfers to that
expression (possibly by-passing intermediate function returns).

goto name
Control is passed to the internally stored statement with the matching
label.

ibase N
Ibase sets the input base (radix) to N. The only supported values for N
are 8, 10 (the default), and 16. Hexadecimal values 10—15 are entered
as a—f. A leading digit is required (i.e., f0a must be entered as 0f0a).
Ibase (and obase, below) are executed immediately.

if expression statement
if expression
[ else

.
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The statement (first form) or group of statements (second form) is exe-
cuted if the expression evaluates to non-zero. The strings 0 and "
(null) evaluate as zero. In the second form, an optional else allows for
a group of statements to be executed when the first group is not. The
only statement permitted on the same line with an else is an if, only
other fi’s can be on the same line with a fi. The elision of else and if
into an elif is supported. Only a single fi is required to close an if ... elif
[ else ... ] sequence.

include expression :
The expression must evaluate to a file name. The file must contain bs
source statements. Such statements become part of the program being
compiled. Include statements may not be nested.

obase N
Obase sets the output base to N (see ibase above).

onintr label

onintr
The onintr command provides program control of interrupts. In the first
form, control will pass to the label given, just as if a goto had been exe-
cuted at the time onintr was executed. The effect of the statement is
cleared after each interrupt. In the second form, an interrupt will cause
bs to terminate.

return [expression]
The expression is evaluated and the result is passed back as the value of
a function call. If no expression is given, zero is returned.

run
The random number generator is reset. Control is passed to the first
internal statement. If the run statement is contained in a file, it should
be the last statement.

stop
Execution of internal statements is stopped. Bs reverts to immediate
mode.

trace [ expression ]
The trace statement controls function tracing. If the expression is null
(or evaluates to zero), tracing is turned off. Otherwise, a record of
user-function calls/returns will be printed. Each return decrements the
trace expression value.

while expression statement
while expression

next
While is similar to for except that only the conditional expression for
loop-continuation is given.

! shell command
An immediate escape to the Shell.

# ...
This statement is ignored. It is used to interject commentary in a pro-
gram.
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Expression Syntax:

name
A name is used to specify a variable. Names are composed of a letter
(upper or lower case) optionally followed by letters and digits. Only the
first six characters of a name are significant. Except for names declared
in fun statements, all names are global to the program. Names can take
on numeric (double float) values, string values, or can be associated
with input/output (see the built-in function open () below).

name ( [expression [, expression] ... ])
Functions can be called by a name followed by the arguments in
parentheses separated by commas. Except for built-in functions (listed
below), the name must be defined with a fun statement. Arguments to
functions are passed by value.

name [ expression [, expression] ... |
This syntax is used to reference either arrays or tables (see built-in table
functions below). For arrays, each expression is truncated to an integer
and used as a specifier for the name. The resulting array reference is
syntactically identical to a name; all,2] is the same as al1][2]. The trun-
cated expressions are restricted to values between 0 and 32767.

number
A number is used to represent a constant value. A number is written in
Fortran style, and contains digits, an optional decimal point, and possi-
bly a scale factor consisting of an e followed by a possibly signed
exponent.

string
Character strings are delimited by " characters. The \ escape character
allows the double quote (\"), new-line (\n), carriage return (\r), back-
space (\b), and tab (\t) characters to appear in a string. Otherwise, \
stands for itself.

( expression )
Parentheses are used to alter the normal order of evaluation.

( expression, expression [, expression ... ] ) [ expression |
The bracketed expression is used as a subscript to select a comma-
separated expression from the parenthesized list. List elements are
numbered from the left, starting at zero. The expression:

( False, True )[a == b ]
has the value True if the comparison is true.

? expression

The interrogation operator tests for the success of the expression rather
than its value. At the moment, it is useful for testing end-of-file (see
examples in the Programming Tips section below), the result of the eval
built-in function, and for checking the return from user-written func-
tions (see freturn). An interrogation ‘‘trap” (end-of-file, etc.) causes an
immediate transfer to the most recent interrogation, possibly skipping
assignment statements or intervening function levels.

— expression
The result is the negation of the expression.
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+ + name

Increments the value of the variable (or array reference). The result is
the new value.

— = name

Decrements the value of the variable. The result is the new value.

! expression

The logical negation of the expression. Watch out for the shell escape
command.

expression operator expression

Common functions of two arguments are abbreviated by the two argu-
ments separated by an operator denoting the function. Except for the
assignment, concatenation, and relational operators, both operands are
converted to numeric form before the function is applied.

Binary Operators (in increasing precedence):

+

= is the assignment operator. The left operand must be a name or an
array element. The result is the right operand. Assignment binds right
to left, all other operators bind left to right.

_ (underscore) is the concatenation operator.

& (logical and) has result zero if either of its arguments are zero. It has
result one if both of its arguments are non-zero; | (logical or) has result
zero if both of its arguments are zero. It has result one if either of its
arguments is non-zero. Both operators treat a null string as a zero.

The relational operators (< less than, <= less than or equal, >
greater than, > = greater than or equal, = = equal to, ! = not equal to)

return one if their arguments are in the specified relation. They return
zero otherwise. Relational operators at the same level extend as fol-
lows: a> b> ¢ is the same as a>b & b>c. A string comparison is made
if both operands are strings.

Add and subtract.

/%

Multiply, divide, and remainder.

Exponentiation.

Built-in Functions:

Dealing with arguments

arg (i)

is the value of the i-th actual parameter on the current level of function
call. At level zero, arg returns the i-th command-line argument (arg(0)
returns bs).

narg()

returns the number of arguments passed. At level zero, the command
argument count is returned.
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Mathematical

abs (x)

is the absolute value of x.
atan (x)

is the arctangent of x. Its value is between —#/2 and o /2.
ceil (x) ’

returns the smallest integer not less than x.
cos (x)

is the cosine of x (radians).
exp(x)

is the exponential function of x.
floor (x)

returns the largest integer not greater than x.
log(x)

is the natural logarithm of x.
rand()

is a uniformly distributed random number between zero and one.
sin(x)

is the sine of x (radians).
sqrt (x)

is the square root of x.

String operations

size(s)

the size (length in bytes) of s is returned.

format(f, a)
returns the formatted value of a. F is assumed to be a format
specification in the style of printf(3S). Only the %...f, %...e, and
%...s types are safe.

index (x, y)
returns the number of the first position in x that any of the characters
from y matches. No match yields zero. )

trans(s, f, t)
Translates characters of the source s from matching characters in fto a
character in the same position in ¢. Source characters that do not appear
in fare copied to the result. If the string fis longer than ¢, source char-
acters that match in the excess portion of f do not appear in the result.

substr(s, start, width)
returns the sub-string of s defined by the starting position and width.

match (string, pattern)

mstring (n)
The pattern is similar to the regular expression syntax of the ed (1) com-
mand. The characters ., [, ], ® (inside brackets), = and $ are special.
The mstring function returns the n-th (1 <= n <= 10) substring of
the subject that occurred between pairs of the pattern symbols \ ( and \)
for the most recent call to match. To succeed, patterns must match the
beginning of the string (as if all patterns began with ~). The function
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returns the number of characters matched. For example:

match("al23ab123", "\ (la—z]\)") ==
mstring(1) == "b"

File handling

open(name, file, function)
close(name)

The name argument must be a bs variable name (passed as a string).
For the open, the file argument may be 1) a 0 (zero), 1, or 2 represent-
ing standard input, output, or error output, respectively, 2) a string
representing a file name, or 3) a string beginning with an ! representing
a command to be executed (via sh —c). The function argument must be
either r (read), w (write), W (write without new-line), or a (append).
After a close, the name reverts to being an ordinary variable. The initial
associations are:

open("get", 0, "r")
Open("put", 1, "W")
open("puterr", 2, "w")

Examples are given in the following section.

access (s, m)

executes access (2).

ftype(s)

returns a single character file type indication: f for regular file, p for
FIFO (i.e., named pipe), d for directory, b for block special, or ¢ for
character special.

Tables

table (name, size)

A table in bs is an associatively accessed, single-dimension array. ‘“‘Sub-
scripts” (called keys) are strings (numbers are converted). The name
argument must be a bs variable name (passed as a string). The size
argument sets the minimum number of elements to be allocated. Bs
prints an error message and stops on table overflow.

item (name, i)
key O

The item function accesses table elements sequentially (in normal use,
there is no orderly progression of key values). Where the item function
accesses values, the key function accesses the ‘‘subscript” of the previ-
ous item call. The name argument should not be quoted. Since exact
table sizes are not defined, the interrogation operator should be used to
detect end-of-table, for example:

table ("t", 100)

# If word contains "party", the following expression adds one
# to the count of that word:
+ +t[word]

# "1"0 print out the the key/value pairs:
fori= 0, 7(s = item(t, 1)), ++i if key() put = key(Q)_"" s
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iskey(name, word )
The iskey function tests whether the key word exists in the table name
and returns one for true, zero for false.

Odds and ends

eval(s)
The string argument is evaluated as a bs expression. The function is
handy for converting numeric strings to numeric internal form. Eval
can also be used as a crude form of indirection, as in:

name = "xyz"
eval("++"_ name)

which increments the variable xyz. In addition, eval preceded by the
interrogation operator permits the user to control bs error conditions.
For example:

?eval("open(\"X\", \"XXXx\", \"r\")")

returns the value zero if there is no file named ‘XXX’ (instead of halt-
ing the user’s program). The following executes a goto to the label L
(if it exists):

label="L"
if 1(?eval("goto "_ label)) puterr = "no label"

plot (request, args)
The plot function produces output on devices recognized by tplot(1G).
The requests are as follows:

Call Function

plot(0, term) causes further plot output to be piped
into tplot(1G) with an argument of
—Tterm.

plot(4) ‘“‘erases’’ the plotter.

plot(2, string) labels the current point with string.

plot(3, x1,y1, x2, y2) draws the line between (x/,yl) and
(x2,y2).

plot(4, x, y, 1) draws a circle with center (x,y) and
radius r.

plot(5,x1,y1,x2,y2,x3,y3) draws an arc (counterclockwise) with
: center (x/,yI) and endpoints (x2,p2)
and (x3,y3).

plot(6) is not implemented.

plot(7, x, y) makes the current point (x,).

plot(8, x, y) draws a line from the current point to
(x,»).

plot(9, x, y) draws a point at (x,y).

plot(10, string) sets the line mode to string.

plot(11, x1,y1,x2,y2) makes (x1,y1) the lower left corner of

the plotting area and (x2,y2) the upper
right corner of the plotting area.

October 1983 -8 -



BS (1)

BS (1)

plot(12,x1,y1,x2,y2) causes subsequent x (y) coordinates to
be multiplied by xI (yI) and then
added to x2 (y2) before they are plot-
ted. The initial scaling is plot(12, 1.0,
1.0, 0.0, 0.0).

Some requests do not apply to all plotters. All requests except zero and
twelve are implemented by piping characters to tplot(1G). See plot(4)
for more details.

last ()

in immediate mode, /ast returns the most recently computed value.

PROGRAMMING TIPS
Using bs as a calculator:

$ bs

# Distance (inches) light travels in a nanosecond.
186000 = 5280 * 12 / 1e9

11.78496

# Compound interest (6% for S years on $1,000).
int = .06/ 4

bal = 1000

fori = 1 5#4 bal = bal + bal*int
bal — 1000

346.855007

exit

The outline of a typical bs program:

# initialize things:
varl = 1
open("read", "infile", "r")

# compute:
while ?(str = read)

next
# clean up:
close("read")

# last statement executed (exit or stop):
exit

# last input line:

run

Input/Output examples:

October 1983

# Copy "oldfile" to "newfile".
open("read", "oldfile", "r")

open ("write", "newfile", "w")
while ?(write = read)

# close "read" and "write":
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close("read")
close ("write")

# Pipe between commands.
open(ulsu, "!lS *n’ uru)

open(npr", u!pr _2 _h ’LiSt’", "W")
while ?(pr = Is) ...

:#."be sure to close (wait for) these:
close("1s")
close("pr")

EXAMPLE
bs program 1 2 3

compiles and/or executes the file named "program" as well as statements
typed from standard input. The arguments "1", "2," and "3" are passed as
arguments to the compiled/executed program.

SEE ALSO
ed(1), sh(1), tplot(1G), access(2), printf(3S), stdio(3S), plot(4).
See Section 3 of this volume for further description of the mathematical
functions (pow on exp(3M) is used for exponentiation); bs uses the Stan-
dard Input/Output package.
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NAME
cal — print calendar

SYNOPSIS
cal [ month ] year

DESCRIPTION
Cal prints a calendar for the specified year. If a month is also specified, a
calendar just for that month is printed. Year can be between 1 and 9999.
The month is a number between 1 and 12. The calendar produced is that
for England and her colonies.

EXAMPLE
cal 9 1752

produces a calendar for September 1752.

BUGS
The year is always considered to start in January even though this is histor-
ically naive.
Beware that ‘‘cal 78’ refers to the early Christian era, not the 20th century.
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NAME

calendar — reminder service

SYNOPSIS

calendar [ — ]

DESCRIPTION

Calendar consults the file calendar in the current directory and prints out
lines that contain today’s or tomorrow’s date anywhere in the line. Most
reasonable month-day dates such as “‘Dec. 7,”” ‘‘december 7, “‘12/7,”
etc., are recognized, but not ‘7 December’ or *“7/12’. On weekends
“tomorrow”’ extends through Monday.

When an argument is present, calendar does its job for every user who has
a file calendar in their login directory and sends them any positive results
by mail(1). Normally this is done daily by facilities in the UNIX operating
system under control of cron (1M).

EXAMPLE

FILES

If the user has the following line, among other lines containing date infor-
mation, in the file "calendar" in the login directory:

Monday, September 6 Labor Day Holiday
typing in
calendar

either on the Friday before or on the specified Monday will cause this line
to be printed on the screen.

calendar

/usr/lib/calprog to figure out today’s and tomorrow’s dates
/etc/passwd

/tmp/cal*

/usr/lib/crontab

SEE ALSO

BUGS

mail(1).

Your calendar must be public information for you to get reminder service.
Calendar’s extended idea of ‘““tomorrow’’ does not account for holidays.
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NAME

cat — concatenate and print files
SYNOPSIS

cat [ —ul [ —s ] file...
DESCRIPTION

Cat reads each file in sequence and writes it on the standard output.

If no input file is given, or if the argument — is encountered, cat reads
from the standard input file. Output is buffered unless the —u option is
specified. The —s option makes cat silent about non-existent files. No

input file may be the same as the output file unless it is a special file. '

EXAMPLE
cat file

prints the file, and:
cat filel file2 > file3
concatenates the first two files and places the result in the third.

WARNING
Command formats such as
cat filel file2 >filel
will cause the original data in filel to be lost, therefore, take care when
using shell special characters.

SEE ALSO
cp(1), pr(1).
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NAME

cb — C program beautifier
SYNOPSIS

b [ =s1[—=jI[—-lleng][ file ... ]
DESCRIPTION

Cb reads C programs either from its arguments or from the standard input
and writes them on the standard output with spacing and indentation that
displays the structure of the code. Under default options, cb preserves all
user new-lines. Under the —s flag cb canonicalizes the code to the style of
Kernighan and Ritchie in The C Programming Language. The —j flag
causes split lines to be put back together. The —1 flag causes cb to split
lines that are longer than leng.

EXAMPLE
If there is a C program called fest.c which looks like this:
#define COMING 1
#define GOING 0

main ()

/* This is a test of the C Beautifier */
if (COMING)

printf ("Hello, world\n");

else

frintf ("Goodbye, world\n");

Then using the cb command as shown below produces the output shown:
cb test.c
#define COMING 1
#define GOING 0

main ()

/* This is a test of the C Beautifier */
if (COMING) ‘
printf ("Hello, world\n");
else
printf ("Goodbye, world\n");

SEE ALSO
cc(l). :
The C Programming Language by B. W. Kernighan and D. M. Ritchie.
BUGS
Punctuation that is hidden in preprocessor statements will cause indentation
errors.
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NAME

cc(1)

cc — C compiler

SYNOPSIS

cc [ option ] ... file ...

DESCRIPTION

Cc is the UNIX C compiler.
Cc accepts several types of arguments:

Arguments whose names end with ‘.c’ are taken to be C source programs;
they are compiled, and each object program is left on the file whose name

is that of the source with ‘.0’ substituted for ‘.c’. The ‘.0’ file is normally
deleted if a single C program is compiled and loaded.

In the same way, arguments whose names end with ‘.s’ are taken to be
assembly source programs and are assembled, producing a ‘.0’ file.

The following options are interpreted by cc. See /d(1) for link editor
options.

—-c Suppress the link edit phase of the compilation, and force an
object file to be produced even if only one program is compiled.

-n Passed on to /d to make the text of the resulting program
shared.

-p Arrange for the compiler to produce code which counts the

number of times each routine is called; also, if link editing takes
place, replace the standard startup routine by one which
automatically calls monitor (3C) at the start and arranges to write
out a mon.out file at normal termination of execution of the
object program. An execution profile can then be generated by
use of prof(1).

—fsky Use the sky floating point library.

~O(BKPS)

Invoke an object-code improver (optimizer). If B is specified,
“jump to subroutine’’ instructions are changed to ‘‘branch to
subroutine’’ instructions (where possible). If K is specified, cer-
tain UNIX kernel optimizer functions are not performed. If P is
specified, stack probe instructions are removed. (Note: P
should only be used for the operating system source.) If S is
specified, stack frame optimization is performed and the
debugger, adb (1), might indicate too few subroutine parameters
on stack trace back.

—R (addr)
Pass on to I/d, making the resulting object module origined at
addr(hex).

-S Compile the named C programs, and leave the assembler-

language output on corresponding files suffixed ‘.s’.

-E Run only ¢pp (1) on the named C programs, and send the result
to standard output.

-P Run only the macro preprocessor on the named C programs,
and send the result to the corresponding files suffixed. “.i’
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-C Prevent the macro preprocessor from eliding (leaving out) com-

ments.
—o output Name the final executable output file ourput. If this option is
used the file "a.out" will be left undisturbed.

— D name=def ‘
~Dname Define the name to the preprocessor, as if by #define. If no
definition is given, the name is defined as "1".

—Uname Remove any initial definition of name.

—1dir #include files whose names do not begin with ¢/’ are always
sought first in the directory of the file argument, then in direc-
tories named in —1I options, then in the directory /usr/include.

-V print the name of each subprocess as it is executing.

Other arguments are taken to be either link editor option arguments, or C-
compatible object programs, typically produced by an earlier cc run, or
perhaps libraries of C-compatible routines. These programs, together with
the results of any compilations specified, are linked via /d(1) (in the order
given) to produce an executable program with name a.out.

EXAMPLE

FILES

cc —o output progl.c prog2.c prog3.c

would compile code in the three named C programs and put the compiled
code into the file "output".

file.c input file

file.o object file

a.out linked output

/tmp/ctm? temporary

/lib/cpp preprocessor

/lib/c combined compiler passl and pass2
/1ib/c0 compiler passl

/lib/cl compiler pass2

/1ib/c2 optional optimizer invoked with "-O"
/1ib/crt0.0 runtime startoff

/lib/mert0.0 runtime startoff for profiling
/lib/libc.a standard library, see section 3
/usr/include standard directory for *#include’ files
/lib/libm.a math library

/1ib/libsky.a sky floating point routines
/lib/crtOsky.0  runtime startoff using sky

/1ib/mcrtOsky.o runtime startoff for profiling using sky

SEE ALSO

adb(1), 1d(1), lint(1), prof(1), monitor (3C)

The C Programming Language, Prentice-Hall, 1978, by B. W. Kernighan and
D. M. Ritchie; Programming in C—a tutorial, by B. W. Kernighan; C Refer-
ence Manual, by D. M. Ritchie

DIAGNOSTICS

July 1984

The diagnostics produced by C itself are intended to be self-explanatory.
Occasional messages may be produced by the assembier or the link editor.
Confusing syntax may cause the C compiler to indicate an error on the line
following the actual error.
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NAME

CD (1)

cd — change working directory

SYNOPSIS

cd [ directory ]

DESCRIPTION

If directory is not specified, the value of shell parameter $HOME is used as
the new working directory. If directory specifies a complete path starting
with /, ., .., directory becomes the new working directory. If neither case
applies, cd tries to find the designated directory relative to one of the paths
specified by the SCDPATH shell variable. $CDPATH has the same syntax
as, and similar semantics to, the $SPATH shell variable. Cd must have exe-
cute (search) permission in directory.

Because a new process is created to execute each command, c¢d would be
ineffective if it were written as a normal command; therefore, it is recog-
nized and internal to the shell.

EXAMPLE

cd /unisoft/usr/games

would relocate you to the directory /unisoft/usr/games if this directory is
executable (searchable) by you.

SEE ALSO

pwd(1), sh(1), chdir(2).
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NAME

cdc — change the delta commentary of an SCCS delta

SYNOPSIS

cde —r1SID [—m[mrlist]] [—ylcomment]] files

DESCRIPTION

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

Delta commentary is defined to be the Modification Request (MR) and com-
ment information normally specified via the deita(l) command (—m and
—y keyletters).

If a directory is named, cdc behaves as though each file in the directory
were specified as a named file, except that non-SCCS files (last component
of the path name does not begin with s.) and unreadable files are silently
ignored. If a name of — is given, the standard input is read (see
WARNINGS); each line of the standard input is taken to be the name of an
SCCS file to be processed.

Arguments to cdc, which may appear in any order, consist of keyletter argu-
ments, and file names.

All the described keyletter arguments apply independently to each named
file:

—rSID - Used to specify the SCCS IDentification (SID) string
of a delta for which the delta commentary is to be
changed.

—mmrlist] If the SCCS file has the v flag set (see admin (1)) then
a list of MR numbers to be added and/or deleted in
the delta commentary of the SID specified by the —r
keyletter may be supplied. A null MR list has no
effect.

MR entries are added to the list of MRs in the same
manner as that of delta(1). In order to delete an
MR, precede the MR number with the character !
(see EXAMPLE). If the MR to be deleted is currently
in the list of MRs, it is removed and changed into a
“comment” line. A list of all deleted MRs is placed
in the comment section of the delta commentary and
preceded by a comment line stating that they were
deleted.

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

MRs in a list are separated by blanks and/or tab char-
acters. An unescaped new-line character terminates
the MR list.

Note that if the v flag has a value (see admin (1)), it
is taken to be the name of a program (or shell
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EXAMPLE

—ylcomment]

cdc -rl.6

s.file

CDC (1)

procedure) which validates the correctness of the MR
numbers. If a non-zero exit status is returned from
the MR number validation program, cdc terminates
and the delta commentary remains unchanged.

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

If —y is not specified and the standard input is a ter-
minal, the prompt comments? is issued on the stan-
dard output before the standard input is read; if the
standard input is not a terminal, no prompt is issued.
An unescaped new-line character terminates the com-
ment text.

The exact permissions necessary to modify the SCCS file are docu-
mented in the Source Code Control System User’s Guide. Simply
stated, they are either (1) if you made the delta, you can change its
delta commentary; or (2) if you own the file and directory you can
modify the delta commentary.

—m"bl78-12345 !bl77-54321 bi79-00001" —ytrouble

adds bl78-12345 and b179-00001 to the MR list, removes bl77-54321 from
the MR list, and adds the comment trouble to delta 1.6 of s.file.

cdc —rl.6 s.file

MRs? 1b177-54321 b178-12345 bl79-00001

comments? trouble

does the same thing.
WARNINGS

If SCCS file names are supplied to the cdc command via the standard input
(— on the command line), then the —m and —y keyletters must also be

used.

FILES

x-file
z-file

SEE ALSO

(see delta (1))
(see delta(1))

admin(1), delta(1), get(1), help(1), prs(1), sccsfile(4).
"Source Code Control System User’s Guide"

DIAGNOSTICS
Use help (1) for explanations.
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NAME

cflow — generate C flow graph
SYNOPSIS

cflow [—r] [—ix] [=i_] [—dnum] files
DESCRIPTION

Cflow analyzes a collection of C, YACC, LEX, assembler, and object files
and attempts to build a graph charting the external references. Files
suffixed in .y, .I, .c, and .i are YACC'd, LEX’d, and C-preprocessed
(bypassed for .i files) as appropriate and then run through the first pass of
lint(1). (The —I, —D, and —U options of the C-preprocessor are also
understood.) Files suffixed with .s are assembled and information is
extracted (as in .o files) from the symbol table. The output of all this
non-trivial processing is collected and turned into a graph of external refer-
ences which is displayed upon the standard output.

Each line of output begins with a reference (i.e., line) number, followed by
a suitable number of tabs indicating the level. Then the name of the global
(normally only a function not defined as an external or beginning with an
underscore; see below for the —i inclusion option) a colon and its
definition. For information extracted from C source, the definition consists
of an abstract type declaration (e.g., char =), and, delimited by angle brack-
ets, the name of the source file and the line number where the definition
was found. Definitions extracted from object files indicate the file name
and location counter under which the symbol appeared (e.g., fext). Leading
underscores in C-style external names are deleted.

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

When the nesting level becomes too deep, the —e option of pr(1) can be
used to compress the tab expansion to something less than every eight
spaces.

The following options are interpreted by cflow:

-r Reverse the “‘caller:callee’ relationship producing an inverted list-
ing showing the callers of each function. The listing is also sorted
in lexicographical order by callee.

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

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

—dnum The num decimal integer indicates the depth at which the flow
graph is cut off. By default this is a very large number. Attempts
to set the cutoff depth to a nonpositive integer will be met with
contempt.
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EXAMPLE
Given the following in "file.c":

int i
main()
£0;
£0;
£0;
}
fO
{
i=h0;

}
the command:

cflow file.c
produces the the output:

1 main: int(), <file.c 4>

2 f: int(), <file.c 11>

3 h: <>

4 g <>
DIAGNOSTICS

Complains about bad options. Complains about multiple definitions and
only believes the first. Other messages may come from the various pro-
grams used (e.g., the C-preprocessor).

SEE ALSO
as(1), cc(1), lex(1), 1lint(1), nm(1), pr(1), yacc(1).
BUGS
Files produced by lex(1) and yacc(1) cause the reordering of line number

declarations which can confuse c¢flow. To get proper results, feed cflow the
yacc or lex input.
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NAME

chmod — change mode
SYNOPSIS

chmod mode files
DESCRIPTION

The permissions of the named files are changed according to mode, which
may be absolute or symbolic. An absolute mode is an octal number con-
structed from the OR of the following modes:

4000 set user ID on execution

2000 set group ID on execution

1000 sticky bit, see chmod(2)

0400 read by owner

0200 write by owner

0100 execute (search in directory) by owner
0070 read, write, execute (search) by group
0007 read, write, execute (search) by others

A symbolic mode has the form:
[ who 1 op permission | op permission ]

The who part is a combination of the letters u (for user’s permissions), g
(group) and o (other). The letter a stands for ugo, the default if who is
omitted.

Op can be + to add permission to the file’s mode, — to take away permis-
sion, or = to assign permission absolutely (all other bits will be reset).

Permission is any combination of the letters r (read), w (write), x (exe-
cute), s (set owner or group ID) and t (save text, or sticky); u, g, or e indi-
cate that permission is to be taken from the current mode. Omitting permis-
sion is only useful with = to take away all permissions.

Multiple symbolic modes separated by commas may be given. Operations
are performed in the order specified. The letter s is only useful with u or g
and t only works with u.

Only the owner of a file (or the super-user) may change its mode.

EXAMPLE
chmod 755 filename

changes the mode of "filename" to: read, write, execute (400+200+100)
by owner; read, execute (40+410) for group; read, execute (4+1) for oth-
ers. An Is - of filename shows [-rwxr-xr-x filename] that the requested
mode is in effect.

chmod = filename

will take away all permissions from filename, including yours.
chmod o-w file

denies write permission to others.
chmod +x file

makes a file executable.

SEE ALSO
1s(1), chmod(2).
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NAME
chown, chgrp — change owner or group

SYNOPSIS
chown owner file ...
chgrp group file ...

DESCRIPTION
Chown changes the owner of the files to owner. The owner may be either a
decimal user ID or a login name found in the password file.

Chgrp changes the group ID of the files to group. The group may be either
a decimal group ID or a group name found in the group file.
EXAMPLE
chown unisoft filea fileb filec
would make "unisoft" the owner of the three files.

FILES
/etc/passwd
/etc/group

SEE ALSO
chown(2), group(4), passwd(4).
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NAME
clear — clear terminal screen

SYNOPSIS
clear

DESCRIPTION
Clear clears your screen if this is possible. It looks in the environment for
the terminal type (TERM) and capabilities string (TERMCAP). If
TERMCAP is not found in the environment, it looks in /etc/termcap to
figure out how to clear the screen.

EXAMPLE
clear

clears the screen.

FILES
/etc/termcap terminal capability data base

SEE ALSO
environ(4), termcap(5)
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NAME

cmp — compare two files
SYNOPSIS

emp [ 1] [ —s ] filel file2
DESCRIPTION

The two files are compared. (If filel is —, the standard input is used.)
Under default options, cmp makes no comment if the files are the same; if
they differ, it announces the byte and line number at which the difference
occurred. If one file is an initial subsequence of the other, that fact is
noted.

Options:
—1 Print the byte number (decimal) and the differing bytes (octal) for
each difference.

—s Print nothing for differing files; return codes only.
EXAMPLE
cmp alpha beta
will report if the files are different and at what point they differ, such as:
alpha beta differ: char 33, line 2
SEE ALSO
comm(1), diff(1).

DIAGNOSTICS

Exit code 0 is returned for identical files, 1 for different files, and 2 for an
inaccessible or missing argument.
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NAME
col — filter reverse line-feeds

SYNOPSIS
col [ —bfpx 1}

DESCRIPTION
Col reads from the standard input and writes onto the standard output. It
performs the line overlays implied by reverse line feeds (ASCII code
ESC-7), and by forward and reverse half-line-feeds (ESC-9 and ESC-8).
Col is particularly useful for filtering multicolumn output made with the .rt
command of nroff and output resulting from use of the tb/(1) preprocessor.

If the —b option is given, co/ assumes that the output device in use is not
capable of backspacing. In this case, if two or more characters are to
appear in the same place, only the last one read will be output.

Although col accepts half-line motions in its input, it normally does not
emit them on output. Instead, text that would appear between lines is
moved to the next lower full-line boundary. This treatment can be
suppressed by the —f (fine) option; in this case, the output from col may
contain forward half-line-feeds (ESC-9), but will still never contain either
kind of reverse line motion.

Unless the —x option is given, col will convert white space to tabs on out-
put wherever possible to shorten printing time.

The ASCII control characters SO (\017) and SI (\016) are assumed by col to
start and end text in an alternate character set. The character set to which
each input character belongs is remembered, and on output SI and SO char-
acters are generated as appropriate to ensure that each character is printed
in the correct character set.

On input, the only control characters accepted are space, backspace, tab,
return, new-line, SI, SO, VT (\013), and ESC followed by 7, 8, or 9. The
VT character is an alternate form of full reverse line-feed, included for
compatibility with some earlier programs of this type. All other non-
printing characters are ignored.

Normally, col will ignore any unknown to it escape sequences found in its
input, the —p option may be used to cause col to output these sequences as
regular characters, subject to overprinting from reverse line motions. The
use of this option is highly discouraged unless the user is fully aware of the
textual position of the escape sequences.

EXAMPLE
nroff -ms fileal col

pipes multicolumn nroff output through the col filter to enable proper crea-
tion of columns.

SEE ALSO

nroff(1), tbl(1).
NOTES :
The input format accepted by co!/ matches the output produced by nroff
with either the —T37 or —Tlp options. Use —T37 (and the —f option of
col) if the ultimate disposition of the output of col will be a device that can
interpret half-line motions, and — Tlp otherwise.
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BUGS
Cannot back up more than 128 lines.
Allows at most 800 characters, including backspaces, on a line.
Local vertical motions that would result in backing up over the first line of
the document are ignored. As a result, the first line must not have any
superscripts.
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NAME

comb — combine SCCS deltas

SYNOPSIS

comb [—o] [—s] [—psid] [—clist] files

DESCRIPTION

Comb generates a shell procedure (see sh (1)) which, when run, will recon-
struct the given SCCS files. The reconstructed files will, hopefully, be
smaller than the original files. The arguments may be specified in any
order, but all keyletter arguments apply to all named SCCS files. If a direc-
tory is named, comb behaves as though each file in the directory were
specified as a named file, except that non-SCCS files (last component of the
path name does not begin with s.) and unreadable files are silently ignored.
If a name of — is given, the standard input is read; each line of the stan-
dard input is taken to be the name of an SCCS file to be processed; non-
SCCS files and unreadable files are silently ignored.

The generated shell procedure is written on the standard output.

The keyletter arguments are as follows. Each is explained as though only
one named file is to be processed, but the effects of any keyletter argument
apply independently to each named file.

—pSID The SCCS [Dentification string (SID) of the oldest delta to be
preserved. All older deltas are discarded in the reconstructed file.

—clist A list (see get(1) for the syntax of a lis) of deltas to be preserved.
All other deltas are discarded.

) For each get —e generated, this argument causes the reconstructed
file to be accessed at the release of the delta to be created, other-
wise the reconstructed file would be accessed at the most recent
ancestor. Use of the —o keyletter may decrease the size of the
reconstructed SCCS file. It may also alter the shape of the delta
tree of the original file.

- This argument causes comb to generate a shell procedure which,
when run, will produce a report giving, for each file: the file name,
size (in blocks) after combining, original size (also in blocks), and
percentage change computed by:

100 = (original — combined) / original
It is recommended that before any SCCS files are actually com-
bined, one should use this option to determine exactly how much
space is saved by the combining process.

If no keyletter arguments are specified, comb will preserve only leaf deltas
and the minimal number of ancestors needed to preserve the tree.

EXAMPLE

FILES

comb s.filel > tmpl

produces a shell script saved in "tmpl" which will remove from the SCCS-
format file, "s.filel", ali deltas previous to the last set of changes, i.e.,
removes the capability to return to earlier versions.

s.COMB The name of the reconstructed SCCS file.
comb????? Temporary.
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SEE ALSO
admin(1), delta(1), get(1), help(1), prs(1), sccsfile(4).
"Source Code Control System User’s Guide"

DIAGNOSTICS
Use help (1) for explanations.

BUGS
Comb may rearrange the shape of the tree of deltas. It may not save any
space; in fact, it is possible for the reconstructed file to actually be larger
than the original.
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NAME

comm — select or reject lines common to two sorted files
SYNOPSIS

comm [ — [ 123 ] ] filel file2
DESCRIPTION

Comm reads filel and file2, which should be ordered in ASCII collating
sequence (see sort(1)), and produces a three-column output: lines only in
filel; lines only in file2; and lines in both files. The file name — means the
standard input.

Flags 1, 2, or 3 suppress printing of the corresponding column. Thus
comm —12 prints only the lines common to the two files; comm —23
prints only lines in the first file but not in the second; comm —123 is a no-
op.

EXAMPLE
comm -12 filea fileb

prints only the lines common to filea and fileb.
comm -23 filea fileb

prints only lines in the first file but not in the second.
comm -123 filea fileb

is not an option, as it suppresses all output.
comm -3 filea fileb

prints only the lines that differ in the two files.

SEE ALSO
cmp(1), diff (1), sort(1), uniq(1).
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NAME

CP(1)

cp, in, mv — copy, link or move files

SYNOPSIS

ep filel [ file2 ..] target
In filel [ file2 ...] target
mv filel [ file2 ...] target

DESCRIPTION

Filel is copied (linked, moved) to targer. Under no circumstance can filel
and target be the same (take care when using sk (1) metacharacters). If rar-
get is a directory, then one or more files are copied (linked, moved) to that
directory.

If mv determines that the mode of target forbids writing, it will print the
mode (see chmod(2)) and read the standard input for one line (f the stan-
dard input is a terminal); if the line begins with y, the move takes place; if
not, myv exits.

Only mv will allow filel to be a directory, in which case the directory
rename will occur only if the two directories have the same parent.

EXAMPLE

cp alpha beta gamma /unisoft/roxanne
places copies of the three files in the directory /unisoft/roxanne.

SEE ALSO

BUGS

cpio(1), rm(1), chmod(2).

If filel and target lie on different file systems, mv must copy the file and
delete the original. In this case the owner name becomes that of the copy-
ing process and any linking relationship with other files is lost.

Ln will not link across file systems.
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NAME
cpio — copy file archives in and out

SYNOPSIS
cpio —o [ acBv |

cpio —i [ BedmrtuvfsSb6 ] [ patterns |
cpio —p [ adlmruv ] directory

DESCRIPTION
Cpio —o (copy out) reads the standard input to obtain a list of path names
and copies those files onto the standard output together with path name
and status information.

Cpio —i (copy in) extracts files from the standard input which is assumed
to be the product of a previous cpio —o. Only files with names that match
patterns are selected. Patterns are given in the name-generating notation of
sh(1). In patterns, meta-characters ?, =, and [...] match the slash / charac-
ter. Multiple patterns may be specified and if no patterns are specified, the
default for patterns is * (i.e., select all files). The extracted files are condi-
tionally created and copied into the current directory tree based upon the
options described below.

Cpio —p (pass) reads the standard input to obtain a list of path names of
files that are conditionally created and copied into the destination directory
tree based upon the options described below.

The meanings of the available options are:

a Reset access times of input files after they have been copied.

B Input/output is to be blocked 5,120 bytes to the record (does not apply
to the pass option, meaningful only with data directed to or from
/dev/rmt?).

d Directories are to be created as needed.

¢ Write header information in ASCII character form for portability.

r Interactively rename files. If the user types a null line, the file is
skipped.

t Print a table of contents of the input. No files are created.

u Copy unconditionally (normally, an older file will not replace a newer file
with the same name).

v Verbose: causes a list of file names to be printed. When used with the t
option, the table of contents looks like the output of an Is —1 com-
mand (see /s(1)).

1 Whenever possible, link files rather than copying them. Usable only

with the —p option.

Retain previous file modification time. This option is ineffective on

directories that are being copied.

Copy in all files except those in patterns.

Swap bytes. Use only with the —i option.

Swap halfwords. Use only with the —i option.

Swap both bytes and halfwords. Use only with the —i option.

Process an old (i.e., UNIX System Sixth Edition format) file. Only use-

ful with —i (copy in).

EXAMPLE

8

AT N

Is | cpio —o >/dev/mt0

October 1983 -1-



CPIO (1) CPIO (1)

copies the contents of a directory into an archive;
cd olddir
find . —depth —print | cpio —pdl newdir
duplicates a directory hierarchy.

The trivial case ““find . —depth —print | cpio —0B >/dev/rmt0’’ can be
handled more efficiently by:

find . —cpio /dev/rmt0
SEE ALSO
ar(1), find(1), cpio(4).

BUGS
Path names are restricted to 128 characters. If there are too many unique
linked files, the program runs out of memory to keep track of them and,
thereafter, linking information is lost. Only the super-user can copy special
files. The -B option does not work with certain magnetic tape drives.
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NAME

CPP(1)

cpp — the C language preprocessor

SYNOPSIS

/lib/cpp [ option ... 1 [ ifile [ ofile ] ]

DESCRIPTION

Cpp is the C language preprocessor which is invoked as the first pass of any
C compilation using the cc(1) command. Thus the output of ¢pp is
designed to be in a form acceptable as input to the next pass of the C com-
piler. As the C language evolves, cpp and the rest of the C compilation
package will be modified to follow these changes. Therefore, the use of cpp
other than in this framework is not suggested. The preferred way to invoke
cpp is through the cc(1) command since the functionality of ¢pp may some-
day be moved elsewhere. See m4(1) for a general macro processor.

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

The following options to cpp are recognized:

—P  Preprocess the input without producing the line control information
used by the next pass of the C compiler and leave the result in
ifile.o.

—E Preprocess the input and put the resulting output on the standard
output.

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

—~Uname
Remove any initial definition of name, where name is a reserved
symbol that is predefined by the particular preprocessor. The
current list of these possibly reserved symbols includes:

operating system: ibm, gcos, os, tss, unix
hardware: interdata, m68000, pdpll, u370, u3b, vax
UNIX System variant: RES, RT

—Dname

— D name =def

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

—1Idir Change the algorithm for searching for #include files whose names
do not begin with / to look in dir before looking in the directories
on the standard list. Thus, #include files whose names are enclosed
in "" will be searched for first in the directory of the ifile argument,
then in directories named in —1I options, and last in directories on a
standard list. For #include files whose names are enclosed in <>,
the directory of the ifile argument is not searched.

Two special names are understood by cpp. The name __LINE__ is defined
as the current line number (as a decimal integer) as known by cpp, and
__FILE__ is defined as the current file name (as a C string) as known by
cpp. They can be used anywhere (including in macros) just as any other
defined name.
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All cpp directives start with lines begun by #. The directives are:

#tdefine name token-string
Replace subsequent instances of name with token-string.

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

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

#include "filename"

#include < filename>
Include at this point the contents of filename (which will then be run
through cpp). When the < filename> notation is used, filename is
only searched for in the standard places. See the —I option above
for more detail.

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

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

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

#ifndef name
The lines following will not appear in the output if and only if name
has been the subject of a previous #define without being the subject
of an intervening #undef.

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

#else
Reverses the notion of the test directive which matches this direc-
tive. So if lines previous to this directive are ignored, the following
lines will appear in the output. And vice versa.
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The test directives and the possible #else directives can be nested.

EXAMPLE
/lib/cpp —P —DXYZ —DMYFILE=myfile —1../include myprog.c myprog.i

would preprocess "myprog.c” input output file "myprog.i", deleting output
line numbers (—P), defining symbol XYZ to be null, symbol MYFILE to be
"myfile" and using include files from ../include.

FILES
/usr/include standard directory for #include files

SEE ALSO
cc(1), ma(1).

DIAGNOSTICS
The error messages produced by cpp are intended to be self-explanatory.
The line number and filename where the error occurred are printed along
with the diagnostic.

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

July 1984 .3



CRYPT (1) CRYPT (1)

NAME

crypt — encode/decode

SYNOPSIS

crypt [ password ]

DESCRIPTION

Crypt reads from the standard input and writes on the standard output.
The password is a key that selects a particular transformation. If no pass-
word is given, crypt demands a key from the terminal and turns off printing
while the key is being typed in. Crypt encrypts and decrypts with the same
key:

crypt key <clear >cypher
crypt key <cypher | pr

will print the clear.

Files encrypted by crypt are compatible with those treated by the editor ed
in encryption mode.

The security of encrypted files depends on three factors: the fundamental
method must be hard to solve; direct search of the key space must be
infeasible; ‘‘sneak paths’’ by which keys or clear text can become visible
must be minimized.

Crypt implements a one-rotor machine designed along the lines of the Ger-
man Enigma, but with a 256-element rotor. Methods of attack on such
machines are known, but not widely; moreover the amount of work
required is likely to be large.

The transformation of a key into the internal settings of the machine is
deliberately designed to be expensive, i.e. to take a substantial fraction of a
second to compute. However, if keys are restricted to (say) three lower-
case letters, then encrypted files can be read by expending only a substan-
tial fraction of five minutes of machine time.

Since the key is an argument to the crypt command, it is potentially visible
to users executing ps(1) or a derivative. To minimize this possibility, crypt
takes care to destroy any record of the key immediately upon entry. The
choice of keys and key security are the most vulnerable aspect of crypt.

EXAMPLE

FILES

crypt asa < sleeper.c > zzz

will use the string "asa" as key to the encryption algorithm to encrypt the
contents of "sleeper.c”, and place the encrypted output in file "zzz". File
"zzz" at this point will be unreadable. NOTE that the original file,
"sleeper.c", remains in readable form. To obtain readable print-out of the
file "zzz", it could be decoded as follows:

crypt < zzz
After the response:
Enter key:
the user types in "asa".

/dev/tty  for typed key
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SEE ALSO
ed(1), makekey(1).

BUGS
If output is piped to nroff and the encryption key is not given on the com-
mand line, crypt can leave terminal modes in a strange state (see sty (1)).
If two or more files encrypted with the same key are concatenated and an
attempt is made to decrypt the result, only the contents of the first of the
original files will be decrypted correctly.

NOTE
This utility is not provided with international distribution.
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NAME

csh — a shell (command interpreter) with C-like syntax
SYNOPSIS

csh [ —cefinstvVxX ] [ arg ... 1]
DESCRIPTION

Csh is a command language interpreter incorporating a history mechanism
(see History Substitutions) and a C-like syntax.

An instance of csh begins by executing commands from the file ".cshrc" in
the home directory of the invoker. If this is a login shell, then it also exe-
cutes commands from the file ".login" there. It is typical for users on CRTs
to put the command stty crt in their ".login" file, and to also invoke #set(1)
there.

In the normal case, the shell will then begin reading commands from the
terminal, prompting with "%". Processing of arguments and the use of the
shell to process files containing command scripts will be described later.

The shell then repeatedly performs the following actions: a line of com-
mand input is read and broken into words. This sequence of words is
placed on the command history list and then parsed. Finally each com-
mand in the current line is executed.

When a login shell terminates, it executes commands from the file ".logout"
in the user’s home directory.

Lexical Structure

The shell splits input lines into words at blanks and tabs with the following
exceptions. The characters &, |, ;, <, >, (, ), form separate words. If
doubled in &&, ||, << or >>, these pairs form single words. These
parser metacharacters may be made part of other words, or their special
meaning may be prevented, by preceding them with a backslash (\). A
newline preceded by a \ is equivalent to a blank. It is usually necessary to
use the backslash to escape the parser metacharacters when you want to use
them literally rather than as metacharacters.

Strings enclosed in matched pairs of quotation marks, either single or dou-
ble quotation marks, >, ¢ or ", form parts of a word. Metacharacters in
these strings, including blanks and tabs, do not form separate words. Such

quotations have semantics to be described subsequently.

Within pairs of single or double quotation marks, a newline (carriage
return) preceded by a \ gives a true newline character. This is used to set
up a file of strings separated by newlines, as for fgrep (1).

When the shell’s input is not a terminal, the character # introduces a com-
ment which continues to the end of the input line. It is prevented from
having this special meaning when preceded by \ or if bracketed by a pair of
single or double quotation marks.

Commands

A simple command is a sequence of words, the first of which specifies the
command to be executed.

A simple command or a sequence of simple commands separated by | char-
acters forms a pipeline. The output of each command in a pipeline is con-
nected to the input of the next.
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Sequences of pipelines may be separated by ;, and are then executed
sequentially. A sequence of pipelines may be executed without immedi-
ately waiting for it to terminate by following it with an &, which means
"run it in background".

Parentheses ( and ) around a pipeline or sequence of pipelines cause the
whole series to be treated as a simple command, which may in turn be a
component of a pipeline, etc. It is also possible to separate pipelines with ||
or && indicating, as in the C language, that the second is to be executed
only if the first fails or succeeds, respectively. (See Expressions.)

Process ID Numbers
When a process is run in background with &, the shell prints a line which
looks like:

1234

indicating that the process which was started asynchronously was number
1234,

Status Reporting
This shell learns immediately whenever a process changes state. It nor-
mally informs you whenever a job becomes blocked so that no further pro-
gress is possible, but only just before it prints a prompt. This is done so
that it does not otherwise disturb your work.

To check on the status of a process, use the ps (process status) command.

Substitutions
We now describe the various transformations the shell performs on the
input in the order in which they occur.

History substitutions

History substitutions place words from previous command input as portions
of new commands, making it easy to repeat commands, repeat arguments
of a previous command in the current command, or fix spelling mistakes in
the previous command with little typing and a high degree of confidence.

History substitutions begin with the character ! and may begin anywhere in
the input stream (with the proviso that they do not nest.)

This ! may be preceded by a \ to turn off its special meaning; for conveni-
ence, a ! is also passed unchanged when it is followed by a blank, tab, new-
line, = or (.

Therefore, do not put a space after the ! and the command reference when
you are invoking the shell’s history mechanism. (History substitutions also
occur when an input line begins with . This special abbreviation will be
described later.)

An input line which invokes history substitution is echoed on the terminal
before it is executed, as it would look if typed out in full.

The shell’s history list, which may be seen by typing the history command,
contains all commands input from the terminal which consist of one or
more words. History substitutions reintroduce sequences of words from
these saved commands into the input stream. The history variable controls
the size of the input stream. The previous command is always retained,
regardless of its value. Commands are numbered sequentially from 1.

October 1983 _2.



CSH (1) (UniSoft) CSH (1)

Consider the following output from the history command:

9 write michael
10 ex write.c

11 cat oldwrite.c
12 diff *write.c

The commands are shown with their event numbers. It is not usually
necessary to use event numbers, but the current event number can be
made part of the prompt by placing an ! in the prompt string. This is done
by SETting Prompt = ! and the prompt character of your choice.

For example, if the current event is number 13, we can call up the com-
mand recorded as event 11 in several ways: !-2 [i.e., 13-2]; by the first
letter of one of its command words, such as !c referring to the "c" in cat; or
twri for event 9, or by a string contained in a word in the command as in
!?mic? also referring to event 9.

These forms, without further modification, simply reintroduce the words of
the specified events, each separated by a single blank. As a special case !!
refers to the previous command; thus !! alone is essentially a redo.

Words are selected from a command event and acted upon according to the
following formula:

event:position:action

The event is the command you wish to retrieve. As mentioned above, it
may be summoned up by event number and in several other ways. All that
the event notation does is to tell the shell which command you have in
mind.

Position picks out the words from the command event on which you want
the action to take place. The position notation can do anything from alter-
ing the command completely to making some very minor substitution,
depending on which words from the command event you specify with the
position notation.

To select words from a command event, follow the event specification with
a : and a designator (by position) for the desired words.

The words of a command event are picked out by their position in the
input line. Positions are numbered from 0, the first word (usually com-
mand) being position 0, the second word having position 1, and so forth.
If you designate a word from the command event by stating its position,
means you want to include it in your revised command. All the words that
you want to include in a revised command must be designated by position
notation in order to be included.

The basic position designators are:

0 first (command) word
n nth argument

1 first argument, i.e., 1
$ last argument

% matches the word of an ?s? search which immediately precedes
it; used to strip one word out of a command event for use in
another command. Example: !?four?:%:p prints four.
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x—y range of words (e.g., 1-3 means "from position 1 to position 3").
—y abbreviates "0—y

* stands for "{—8$", or indicates position 1 if only one word in
event.
Xx* abbreviates "x—$" where

X is a position number.
x—  like "x*" but omitting last word "$"

The : separating the event specification from the word designator can be
omitted if the argument selector begins witha 1, $, *, — or %.

Modifiers, each preceded by a :, may be used to act on the designated
words in the specified command event. The following modifiers are

defined:
h Remove a trailing pathname component, leaving the
head.
r Remove a trailing ".xxx" component, leaving the root
name.

e Remove all but the extension ".xxx" part.
s/ old/ new/ Substitute new for old

t Remove all leading pathname components, leaving the
tail.

& Repeat the previous substitution.

g Apply the change globally, prefixing the above, e.g., "g&".

p Print the new command but do not execute it.

q Quote the substituted words, preventing further substitu-
tions.

X Like q, but break into words at blanks, tabs and newlines.

Unless preceded by a "g", the modification is applied only to the first
modifiable word. With substitutions it is an error for no word to be appli-
cable.

The left hand side of substitutions are not regular expressions in the sense
of the editors, but rather strings. Any character may be used as the delim-
iter in place of /; a \ quotes the delimiter into the / and r strings. The
character & in the right hand side is replaced by the text from the left. A
\ quotes & also. A null / uses the previous string either from a / or from
a contextual scan string s in !?s?. The trailing delimiter in the substitution
may be omitted if (but only if) a newline follows immediately as may the
trailing ? in a contextual scan.

A history reference may be given without an event specification, e.g., !$.
In this case the reference is to the previous command. If a previous history
reference occurred on the same line, this form repeats the previous refer-
ence. Thus !?foo?f !$ gives the first and last arguments from the com-
mand matching ?foo?.

You can quickly make substitutions to the previous command line by using
the 1 character as the first non-blank character of an input line. This is
equivalent to !:s{ providing a convenient shorthand for substitutions on
the text of the previous line. Thus flbtlib fixes the spelling of "lib" in the
previous command. Finally, a history substitution may be surrounded with
{ and } if necessary to insulate it from the characters which follow. Thus,
after Is —1d “paul we might do !{l}a to do Is —1d “paula, while !la would
look for a command starting la-
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Quotations with > and "

The quotation of strings by * and " can be used to prevent all or some of
the remaining substitutions which would otherwise take place if these char-
acters were interpreted as "metacharacters” or "wild card matching charac-
ters". Strings enclosed in single quotes, ’ are prevented any further
interpretation or expansion. Strings enclosed in " may still be variable and
command expanded as described below.

In both cases the resulting text becomes (all or part of) a single word; only
in one special case (see Command Substitution below) does a " quoted string
yield parts of more than one word; ’ quoted strings never do.

Alias substitution

The shell maintains a list of aliases which can be established, displayed and
modified by the alias and unalias commands. After a command line is
scanned, it is parsed into distinct commands and the first word of each
command, left-to-right, is checked to see if it has an alias. If it does, then
the text which is the alias for that command is reread with the history
mechanism available as though that command were the previous input line.
The resulting words replace the command and argument list. If no refer-
ence is made to the history list, then the argument list is left unchanged.

Thus if the alias for Is is Is —1 the command Is /usr would map to
Is—1/usr, the argument list here being undisturbed. Similarly if the alias
for lookup was grep !1 /etc/passwd, then lookup bill would map to grep
bill /etc/passwd.

If an alias is found, the word transformation of the input text is performed
and the aliasing process begins again on the reformed input line. Looping
is prevented if the first word of the new text is the same as the oid by
flagging it to prevent further aliasing. Other loops are detected and cause
an error.

Note that the mechanism allows aliases to introduce parser metasyntax.
Thus we can alias print ‘pr \!* | Ipr’ to make a command which prs its
arguments to the line printer.

Variable substitution

The shell maintains a set of variables, each of which has as value a list of
zero or more words. Some of these variables are set by the shell or
referred to by it. For instance, the argv variable is an image of the shell’s
argument list, and words of this variable’s value are referred to in special
ways.

The values of variables may be displayed and changed by using the set and
unset commands. Of the variables referred to by the shell a number are
toggles; the shell does not care what their value is, only whether they are
set or not. For instance, the verbose variable is a toggle which causes com-
mand input to be echoed. The setting of this variable results from the —v
command line option.

Other operations treat variables numerically. The @ command permits
numeric calculations to be performed and the result assigned to a variable.
Variable values are, however, always represented as (zero or more) strings.
For the purposes of numeric operations, the null string is considered to be
zero, and the second and subsequent words of multiword values are
ignored.
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After the input line is aliased and parsed, and before each command is exe-
cuted, variable substitution is performed keyed by $ characters. This
expansion can be prevented by preceding the $ with a \ except within dou-
ble quotes (") where it always occurs, and within single quotes (’) where it
never occurs. Strings quoted by ° are interpreted later (see Command sub-
stitution below) so $ substitution does not occur there until later, if at all.
A $ is passed unchanged if followed by a blank, tab, or end-of-line.

Input/output redirections are recognized before variable expansion, and are
variable expanded separately. Otherwise, the command name and entire
argument list are expanded together. It is thus possible for the first (com-
mand) word to this point to generate more than one word, the first of
which becomes the command name, and the rest of which become argu-
ments.

Unless enclosed in double quotes or given the :q modifier, the results of
variable substitution may eventually be command and filename substituted.
Within double quotes, a variable whose value consists of multiple words
expands to a (portion of) a single word, with the words of the variables
value separated by blanks. When the :q modifier is applied to a substitu-
tion, the variable will expand to multiple words with each word separated
by a blank and quoted to prevent later command or filename substitution.

Metasequences for variable substitution

The following metasequences are provided for introducing variable values
into the shell input. Except as noted, it is an error to reference a variable
which is not set.

$name
* ${name}
Are replaced by the words of the value of variable name, each
separated by a blank. Braces insulate name from following characters
which would otherwise be part of it. Shell variables have names con-
sisting of up to 20 letters and digits starting with a letter. The under-
score character is considered a letter.

If name is not a shell variable, but is set in the environment, then that
value is returned (but : modifiers and the other forms given below are
not available in this case).

$namelselector]

${name[selector]}
May be used to select only some of the words from the value of
name. The selector is subjected to $ substitution and may consist of a
single number or two numbers separated by a —. The first word of a
variables value is numbered "1". If the first number of a range is
omitted it defaults to "1". If the last member of a range is omitted it
defaults to "$#name". The selector * selects all words. It is not an
error for a range to be empty if the second argument is omitted or in
range.

$#name

${#name}
Gives the number of words in the variable. This is useful for later
use in a "[selector]". '

$0
Substitutes the name of the file from which command input is being
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read. An error occurs if the name is not known.

$number
${number}
Equivalent to "$argvInumber]".

$x
Equivalent to "Sargv[*]".

The modifiers ":h", ":t", ":r", ":q" and ":x" may be applied to the substitu-
tions above as may ":gh", ":gt" and ":gr". If braces { } appear in the com-
mand form, then the modifiers must appear within the braces. The current
implementation allows only one : modifier on each $ expansion.

The following substitutions may not be modified with : modifiers.

$7name
${?name}
Substitutes the string "1" if name is set, "0" if it is not.

$70
Substitutes "1" if the current input filename is known, "0" if it is not.

$3
Substitute the (decimal) process number of the (parent) shell.

Command and filename substitution

The remaining substitutions, command and filename substitution, are
applied selectively to the arguments of builtin commands. This means that
portions of expressions which are not evaluated ‘are not subjected to these
expansions. For commands which are not internal to the shell, the com-
mand name is substituted separately from the argument list. This occurs
very late, after input-output redirection is performed, and in a child of the
main shell.

Command substitution

Command substitution is indicated by a command enclosed in ‘. The out-
put from such a command is normally broken into separate words at
blanks, tabs and newlines, with null words being discarded, this text then
replacing the original string. Within double quotes ("), only newlines force
new words; blanks and tabs are preserved.

In any case, the single final newline does not force a new word. Note that
it is thus possible for a command substitution to yield only part of a word,
even if the command outputs a complete line.

Filename substitution

If a word contains any of the characters =, ?, [ or { or begins with the
character ~, then that word is a candidate for filename substitution, also
known as "globbing". This word is then regarded as a pattern, and replaced
with an alphabetically sorted list of file names which match the pattern. In
a list of words specifying filename substitution it is an error for no pattern
to match an existing file name, but it is not required for each pattern to
match. Only the metacharacters *, ? and [ imply pattern matching, the
characters ~ and { being more akin to abbreviations.

In matching filenames, the character . at the beginning of a filename or
immediately following a /, as well as the character / must be matched
explicitly. The character * matches any string of characters, including the
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null string. The character ? matches any single character. The sequence
[...] matches any one of the characters enclosed. Within [...], a pair of
characters separated by — matches any character lexically between the two.

The character ~ at the beginning of a filename is used to refer to home
directories. Standing alone, i.e., ~ it expands to the invokers home direc-
tory as reflected in the value of the variable home. When followed by a
name consisting of letters, digits and — characters, the shell searches for a
user with that name and substitutes their home directory; thus “ken might
expand to /usr/ken and “ken/chmach to /usr/ken/chmach. If the charac-
ter ~ is followed by a character other than a letter or / or appears not at
the beginning of a word, it is left undisturbed.

The metanotation a{b,c,d}e is a shorthand for abeaceade. Left to right
order is preserved, with results of matches being sorted separately at a low
level to preserve this order. This construct may be nested. Thus
“source/s1/{oldls,ls}.c expands to /usr/source/s1/oldls.c
/usr/source/s1/ls.c whether or not these files exist without any chance of
error if the home directory for source is /usr/source. Similarly
../{memo,sbox} might expand to ../memo ../box ../mbox. (Note that
"memo" was not sorted with the results of matching "*box".) As a special
case {, ] and {} are passed undisturbed.

Input/output

The standard input and standard output of a command may be redirected
with the following syntax:

< name .
Open file name (which is first variable, command and filename
expanded) as the standard input.

<< word

Read the shell input up to a line which is identical to word. Word is
not subjected to variable, filename or command substitution, and
each input line is compared to word before any substitutions are
done on this input line. Unless a quoting \, ", "~ or ° appears in
word, variable and command substitution is performed on the inter-
vening lines, allowing \ to quote $, \ and . Commands which are
substituted have all blanks, tabs, and newlines preserved, except
for the final newline which is dropped. The resultant text is placed
in an anonymous temporary file which is given to the command as
standard input.

> name

>! name

>& name

>&! name
The file name is used as standard output. If the file does not exist
then it is created; if the file exists, it is truncated, its previous con-
tents being lost.

If the variable noclobber is set, then the file must not exist or be a
character special file (e.g., a terminal or /dev/null) or an error
results. This helps prevent accidental destruction of files. In this
case the ! forms can be used and suppress this check.

The forms involving &, route the diagnostic output into the
specified file as well as the standard output. Name is expanded in
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the same way as < input filenames are.

>> name

>>& name

>>! name

>>&! name
Uses file name as standard output like > but places output at the
end of the file. If the variable noclobber is set, then it is an error
for the file not to exist unless one of the ! forms is given. Other-
wise similar to > .

A command receives the environment in which the shell was invoked as
modified by the input-output parameters and the presence of the command
in a pipeline. Thus, unlike some previous shells, commands run from a file
of shell commands have no access to the text of the commands by default;
rather they receive the original standard input of the shell. The <<
mechanism should be used to present inline data. This permits shell com-
mand scripts to function as components of pipelines and allows the shell to
block read its input.

Diagnostic output may be directed through a pipe with the standard output.
Simply use the form |& rather than just [.

Expressions

A number of the builtin commands (to be described subsequently) take
expressions, in which the operators are similar to those of C, with the same
precedence. These expressions appear in the @, exit, if, and while com-
mands. The following operators are available:

&& |1 & === =" 1" <= >= < > << >> + —

*[ % T ()
Here the precedence increases to the right, ==, !=, =" and !"; <=,
>=, < and >; << and >>; + and —; *, / and % being, in groups,
at the same level. The ==, !=_ =7 and !” operators compare their argu-
ments as strings; all others operate on numbers. The operators =~ and !~
are like != and == except that the right hand side is a pattern (contain-
ing, e.g., *s, ?s and instances of [...]) against which the left hand operand
is matched. This reduces the need for use of the switch statement in shell
scripts when all that is really needed is pattern matching.

Strings which begin with "0" are considered octal numbers. Null or missing
arguments are considered "0". The result of all expressions are strings,
which represent decimal numbers. It is important to note that no two com-
ponents of an expression can appear in the same word; except when adja-
cent to components of expressions which are syntactically significant to the
parser (& | < > ()) they should be surrounded by spaces.

Also available in expressions as primitive operands are command execu-
tions enclosed in { and } and file enquiries of the form —1 name where 1 is

one of:

r read access

w write access

X execute access
e existence

o ownership
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Z  Zero size
f plain file
d directory

The specified name is command and filename expanded and then tested to
see if it has the specified relationship to the real user. If the file does not
exist or is inaccessible, then all enquiries return false, i.e., "0". Command
executions succeed, returning true, i.e., "1", if the command exits with
status 0, otherwise they fail, returning false, i.e., "0". If more detailed
status information is required, then the command should be executed out-
side of an expression and the variable status examined.

Control Flow
The shell contains a number of commands which can be used to regulate
the flow of control in command files (shell scripts) and (in limited but use-
ful ways) from terminal input. These commands all operate by forcing the
shell to reread or skip in its input and, due to the implementation, restrict
the placement of some of the commands.

The foreach, switch, and while statements, as well as the if—then —else form
of the if statement require that the major keywords appear in a single sim-
ple command on an input line as shown below.

If the shell’s input is not seekable, the shell buffers up input whenever a
loop is being read and performs seeks in this internal buffer to accomplish
the rereading implied by the loop. (To the extent that this allows, back-
ward gotos will succeed on non-seekable inputs.)

Builtin Commands
Builtin commands are executed within the shell. If a builtin command
occurs as any component of a pipeline except the last, then it is executed in
a subshell.

alias

alias name

alias name wordlist
The first form prints all aliases. The second form prints the alias for
name. The final form assigns the specified wordlist as the alias of
name;, wordlist is command and filename substituted. Name is not
allowed to be alias or unalias.

break
Causes execution to resume after the end of the nearest enclosing
Soreach or while. The remaining commands on the current line are
executed. Multi-level breaks are thus possible by writing them all on
one line.

breaksw
Causes a break from a switch, resuming after the endsw.

case label:
A label in a switch statement as discussed below.

cd

c¢d name

chdir

chdir name
Change the shells working directory to directory name. If no argu-
ment is given, then change to the home directory of the user.
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If name is not found as a subdirectory of the current directory (and
does not begin with /, ./ or ../), then each component of the variable
cdpath is checked to see if it has a subdirectory name. Finally, if all
else fails but name is a shell variable whose value begins with /, then
this is tried to see if it is a directory.

continue
Continue execution of the nearest enclosing while or foreach. The
rest of the commands on the current line are executed.

default:
Labels the default case in a switch statement. The default should
come after all case labels.

echo wordlist

echo —n wordlist
The specified words are written to the shells standard output,
separated by spaces, and terminated with a newline unless the —n
option is specified.

else

end

endif

endsw
See the description of the foreach, if, switch, and while statements
below.

exec command
The specified command is executed in place of the current shell.

exit

exit (expr)
The shell exits either with the value of the status variable (first form)
or with the value of the specified expr (second form).

foreach name (wordlist)

end
The variable name is successively set to each member of wordlist and
the sequence of commands between this command and the matching
end are executed. (Both foreach and end must appear alone on
separate lines.)

The builtin command continue may be used to continue the loop
prematurely and the builtin command break to terminate it prema-
turely. When this command is read from the terminal, the loop is
read up once prompting with ? before any statements in the loop are
executed. If you make a mistake typing in a loop at the terminal, you
can rub it out.

glob wordlist
Like echo but no \ escapes are recognized and words are delimited by
null characters in the output. Useful for programs which wish to use
the shell to filename expand a list of words.

goto word
The specified word is filename and command expanded to yield a
string of the form "label". The shell rewinds its input as much as pos-
sible and searches for a line of the form "label:" possibly preceded by
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blanks or tabs. Execution continues after the specified line.

history
Displays the history event list.

if (expr) command
If the specified expression evaluates true, then the single command
with arguments is executed. Variable substitution on command hap-
pens early, at the same time it does for the rest of the if command.
Command must be a simple command, not a pipeline, a command list,
or a parenthesized command list. Input/output redirection occurs
even if expr is false, when command is not executed (this is a bug).

if (expr) then

else if (expr2) then
else

endif
If the specified expr is true, then the commands to the first else are
executed; else if expr2 is true, then the commands to the second else
are executed, etc. Any number of else-if pairs are possible; only one
endif is needed. The else part is likewise optional. (The words eise
and endif must appear at the beginning of input lines; the if must
appear alone on its input line or after an else.)

kill pid

kill —sig pid ...
Sends either the TERM (terminate) signal or specified signal to the
specified processes. Signals are either given by number or names (as
in /usr/include/signal.h, stripped of the prefix SIG). There is no
default, saying "kill" does not send a signal to the current process. If
the signal being sent is TERM (terminate) or HUP (hangup), then the
job or process will be sent a CONT (continue) signal as well.

login
Terminate a login shell, replacing it with an instance of /bin/login.
This is one way to log off, included for compatibility with sk (1).

logout
Terminate a login shell. Especially useful if ignoreeof is set.

newgrp
changes the group identification of its caller resulting in the access
permissions being calculated with respect to the new group ID.

nice

nice +number

nice command

nice +number command
The first form sets the nice for this shell to 4. The second form sets
the nice to the given number. The final two forms run command at
priority 4 and number respectively. The super-user may specify nega-
tive niceness by using nice —number .... Command is always exe-
cuted in a sub-shell, and the restrictions place on commands in simple
if statements apply.

nohup
nohup command )
The first form can be used in shell scripts to cause hangups to be
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ignored for the remainder of the script. The second form causes the
specified command to be run with hangups ignored. All processes
detached with & are effectively nohuped.

onintr

onintr —

onintr label
Control the action of the shell on interrupts. The first form restores
the default action of the shell on interrupts which is to terminate shell
scripts or to return to the terminal command input level. The second
form onmintr — causes all interrupts to be ignored. The final form
causes the shell to execute a goto label when an interrupt is received
or a child process terminates because it was interrupted.

In any case, if the shell is running detached and interrupts are being
ignored, all forms of onintr have no meaning and interrupts continue
to be ignored by the shell and all invoked commands.

rehash
Causes the internal hash table of the contents of the directories in the
path variable to be recomputed. This is needed if new commands are
added to directories in the path while you are logged in. This should
only be necessary if you add commands to one of your own direc-
tories, or if a systems programmer changes the contents of one of the
system directories.

repeat count command
The specified command which is subject to the same restrictions as the
command in the one line if statement above, is executed count times.
170 redirections occur exactly once, even if count is 0.

set

set name

set name=word

set namelindex] =word

set name = (wordlist)
The first form of the command shows the value of all shell variables.
Variables which have other than a single word as value print as a
parenthesized word list. The second form sets name to the null string.
The third form sets name to the single word. The fourth form sets
the indexth component of name to word; this component must already
exist. The final form sets name to the list of words in wordlist. In all
cases the value is command and filename expanded.

These arguments may be repeated to set multiple values in a single set
command. Note, however, that variable expansion happens for all
arguments before any setting occurs.

setenv name value
Sets the value of environment variable name to be value, a single
string. The variable PATH is automatically imported to and exported
from the csh variable path; there is no need to use setenv for these.

shift

shift variable
The members of argv are shifted to the left, discarding argv[1]. It is
an error for argv not to be set or to have less than one word as value.
The second form performs the same function on the specified
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variable.

source name
The shell reads commands from name. Source commands may be
nested; if they are nested too deeply, the shell may run out of file
descriptors. An error in a source at any level terminates all nested
source commands. Input during source commands is never placed on
the history list.

switch (string)
case strl:

) breaksw
c?efault:

breaksw

endsw
Each case label is successively matched against the specified string
which is first command and filename expanded. The file metacharac-
ters *, ? and [...] may be used in the case labels, which are variable
expanded. If none of the labels match before a "default" label is
found, then the execution begins after the default label. Each case
label and the default label must appear at the beginning of a line. The
command breaksw causes execution to continue after the endsw. Oth-
erwise control may fall through case labels and default labels as in C.
If no label matches and there is no default, execution continues after
the endsw.

time

time command
With no argument, a summary of time used by this shell and its chil-
dren is printed. If arguments are given, the specified simple command
is timed and a time summary as described under the time variable is
printed. If necessary, an extra shell is created to print the time statis-
tic when the command completes.

umask

umask value
The file creation mask is displayed (first form) or set to the specified
value (second form). The mask is given in octal. Common values for
the mask are 002 giving all access to the group and read and execute
access to others or 022 giving all access except no write access for
users in the group or others.

unalias pattern
All aliases whose names match the specified pattern are discarded.
Thus all aliases are removed by unalias*. It is not an error for noth-
ing to be unaliased.

unhash
Use of the internal hash table to speed location of executed programs
is disabled.

unset pattern
All variables whose names match the specified pattern are removed.
Thus all variables are removed by unset*; this has noticeably
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distasteful side-effects. It is not an error for nothing to be unset.
wait
All background jobs are waited for. If the shell is interactive, then an

interrupt can disrupt the wait, at which time the shell prints names
and job numbers of all jobs known to be outstanding.

while (expr)

end
While the specified expression evaluates non-zero, the commands
between the while and the matching end are evaluated. Break and
continue may be used to terminate or continue the loop prematurely.
(The while and end must appear alone on their input lines.) Prompting
occurs here the first time through the loop as for the foreach state-
ment if the input is a terminal.

@

@ name = expr

@ namelindex] = expr
The first form prints the values of all the shell variables. The second
form sets the specified name to the value of expr. If the expression
contains <, >, & or |, then at least this part of the expression must
be placed within ( ). The third form assigns the value