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INTRODUCTION

This manual describes the features of the UNIX system. It pro-
vides neither a general overview of the UNIX system nor details
of the implementation of the system.

Not all commands, features, and facilities described in this
manual are available in every UNIX system,

This manual is divided into two Sections, some containing inter-
filed sub-classes:

2. System Calls

3. Subroutines:
3C. C and Assembler Library Routines
3S. Standard I1I/0 Library Routines
3M. Mathematical Library PFoutines
3X. Miscellaneous PRouitnes

4, File Formats

5. Miscellaneous Facilities

Section 2: Svstem Calls

This section describes the entries into the UNIX system kernel,
including the € language interface.

Section 3: Subroutines

This section describes the available subroutines. Their binary
versions reside in various system 1libraryies in the /1lib and
/usr/1lib directories, See intre(3) for descriptions of these
libraries and the files in which thev are stored.

Section 4: File Formats

This section documents the structure of particular kinds of

files; for example, the format of the outour file of the link
editor is given in a.out(l4), Excluded are files used by only one
command (for example, the assembler's intermediate files). 1In

general, the C 1language struct declarations corresponding to



these formats can Dbe found in the directories /usr/include and
/usr/include/sys.

Section 5: Miscellaneous Facilities

This section contains a variety of things. Included are descrip-
tions of chareacter sets, macro packages, etc,.

Each section consists of a number of independent entries of a
page or so in length. The name of the entry appears in the upper
corners of its page. Entries within each section are alphabet-
ized, wWith the exception of an introductory entry that begins
each section. Some entries mav describe several routines, com-
mands, etc. In such cases, the entry appears only once, alpha-
betized under its "major" name. All entries are based on a com-

mon format, not all of whose parts always appear in the following
manner,

The NAME part gives the name(s) of the entryv and states briefly
its purpose, '

The SYNOPSIS summerizes 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 Jjust
as the appear.

Ttalic strings usually represent substitutable argument proto-
types and program names found elsewhere in the manual. (Thev are
underlined in the tvped version of the entries.)

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

Ellipses ... are used to show that the previous argu-
ment prototvpe may be repeated,

A final convention is used by the commands themselves.
An argument beginning with a minus -, plus +, or equal
sign = is often taken to be some sort of flag argument,
even 1if it appears in a position where a file name
could appear. Therefore, it is unwise to have files
whose names begin with -, +, or =,

The DESCRIPTICN part discusses the subject at hand,
The EXAMPLE(S) part gives example(s) or usage, where appropriate,

The FILES part gives the file names that are built inte the pro-
gram.

The SEE ALSO part gives pointers to related information.



The DIAGNOSTICS part discusses the diagnostic indications that
mav be produced, Messages that are intended to be self-
explanatory are not listed.

The WARNINGS part points out potential pitfalls.

The BUGS part gives known bugs and sometimes deficiences. Occa-
sionally, the suggested fix is also described.

A table of contents and a permuted index derived from that table
precede Section 1. On each index line, the title of the entryv to
which that line refers is followed by the appropriate section
"number in parentheses, This is important because there is con-
'siderable duplication of names among the sections, arising prin-
cipally from commands that exist only to exercise a particular
svstem call,

On most systems, all entries are available on-line via the man(1)
command (see Section 1 of the Enhanced Onyx System V User Refer-
ence Manual).



2. System Calls

intro.
access
accte.
alarm.
brke...
chdir.
chmod.
chown.
chroot
close.
creat.
dup...
EXEeC. o
exit..
fcntl.
fork..
getpid
getuid
ioctl.
kill..
link..
lseek.
mknod.
mount.
msgectl
msgget
mSgope.
nicee..
open..
pause.
pipe..
plock.
profil
ptrace
read..
semctl
semget
Semop.

setpgrpe.

setuid
shmetl
shmget
shmop.
signal
stat..
stime.
SYNCae o
time..
times.

.

TABLE OF CONTENTS

.introduction to system calls and error numbers
esessssceesssesdetermine accessibility of a file
+enable or disable process accounting
ssssssssssset a process's alarm clock
.change data segment space allocation
eeseseesssschange working directory
eseessssesssssschange mode of file
..change owner and group of a file
esseesssesssechange root directory
esseessssecclose a file descriptor
new file or rewrite an existing one
..duplicate an open file descriptor
ceesssesseccsssssssscsexecute a file

ceseesen
ake a

ceceeres
cesssres
ces s
vecseo e
secssson
teseeees
cessoses
ceessens
ceeenses
ceses s
cessonns
seeess e
cecensns
ceesenns
seesensns
cesevenne
cseeeses
cressees
eeespeci

.Create

.

.

«.lock

fy

® o 000
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process,

.

esessssesseterminate process
eesecesessssesesssfile control
sesesessCreate a new process
..get protess ID information
sesssget user ID information
esesessssssesscontrol device

process or a group of processes

seeesssssssssesalink to a file
..move read/write file pointer
or a special or ordinary file
esecssesssemount a file system

.

.

..message control operations
ceesesssssseget message queue
esesesscsemessage operations

.change priority of a process

.open for reading or writing

.suspend process until signal
.create an interprocess channel

text, or data in memory

esesssssexecution time profile

.

......".......process trace
eesessssssessssrecad from file

.semaphore control operations

.

seeesseget set of semaphores
eeseseecesemaphore operations
seeseeseset process group ID
eeeaseeset user and group IDs

.shared memory control operations
eesssesget shared memory segment
eseseseesshared memory operations
what to do upon receipt of a signal

o o o0

.

eceaceccsssssseget file status
ceessesccsssssssssseset time
seseesesssupdate super-block
eescsccsssscssssssssget time

.get process and child process times

1



Table 2£ Contents

umask..
umount.
uname. .
unlink.
ustat..
utime..
wait...
Write..

3. Subroutines

intro..

a64l...conver

abort..
abSesas
4COS e
asine...
assert.
atanee.
atof...
bessel.
bsearch
clock..
CONVess
crypte..
ctermid
ctime..
ctype..
cuserid
dial...

eCVtesoo
end....
erf....
€XPeose
fclose.
ferror.
floor..
fopen..
fread..
frexp..
fseek..
ftweeoo
ftype..
gammae. .
getarg.
getcae..
getcwd.
getenv.
getenv.,

.

.

.

exponential,
.....................-.-Close or flush a stream

* o o0

.

getgrent.
getlogin.
getopt...

[ S ]

.

«floor

3

eeseseseset and get file creation mask
seesssesssessessunmount a file system
.get name of current operating system
esesssessssesseremove directory entry
eessessseseget file system statistics
set file access and modification times
for child process to stop or terminate
csesesescssesesessssenss.wWwrite on a file

.e.introduction to subroutines and libraries
between long integer and base-64 ASCII string
eeesssssssgenerate an IOT fault
sesreturn integer absolute value
eeessessssreturn cosigne values
esesssssreturn sine of a number
essseseverify program assertion
esessssssssereturn tangent values
.convert ASCII string to floating-point number

ceiling,

°

-

.

eeessseeBessel functions
esesssssssebinary search
eeessreport CPU time used
..sstranslate characters
.generate DES encryption

cegenerate filename for terminal
.convert date and time to string
essesesescsssseclassify characters
.get character login name of the user
.establish an out-going terminal line connection
drand48.generate uniformly distributed pseudo-random numbers
esessssssconvert floating-point number to string
seessscsesssssssesseseselast locations in program
.error function and complementary error function

logarithm,

power,

square root functions

scecssssvssssessssseStream status inquiries
remainder,
sessescscssssessessccscscessreseOpen a stream
ceessesssssssssssssssssbinary input/output
.manipulate parts of floating-point numbers
.reposition a file pointer in a stream
essescecessevesesessesewWalk a file tree
eeeseseexplicit Fortran type conversion
ceesssssscscssessssslog gamma function
«.ereturn Fortran command-line argument
«seeget character or word from stream
.get pathname of current working directory
eeesesreturn value for environment name
eeesreturn Fortran environment variable
eeeesssesssessssesesessssssssssssObtain
cesesssssssscsesscssceseget login name
.get option letter from argument vector

.

ii

absolute value functions



getpass..
getpWeoos
getpwent.
getSessnn
getut....
hsearch..
hypot....
indeXes e
13tolee.s
ldahread.
ldclose..
ldfhread.
ldgetname
ldlread..
ldlseek..

ldopen...
ldrseek..
ldshread.
ldsseek..
ldtbindex
ldtbread.
ldtbseek.
logname..
lsearch..
malloc...
matherr..
MEMOYY o o »
nktemp...
monitor..
nlisteees
PEYTOC e
ploteeses
popen....
printf...
PULCev e
putpwent.
PUtSeeeee
gqSOrteves
randeesess
regCmpees
scanf....
setbuf...
setjmpese

Table of Contents

cesesssssssssssssread a password
eeeevesssesesssget name from UID
esecsseseget password file entry
sessesget a string from a stream
eesecessesaccess utmp file entry
essesecoemanage hash search tables
eesesluclidean distance function
seesssesreturn location of Fortran substring
.convert between 3-byte integers and long integers
.oread the archive header of an archive
seescsessassssssssesClose a common object
.read the file header of a common object
esessssesretrieve symbol name for object

.alter line number entries for common object

.seek to line number entries for common object
ldohseek.seek to optional file header for common object

cessssssessssoOpen a common object file

.seek to relocation entries for
..read named section header for
cessesseek to named section for
.compute symbol table entry for
.read symbol table entry for
«seseek to symbol table of a

ssesessTeturn

common object
common object
common object
common object
common object
common object
login name of

file
file
file
file
file
file
file

for reading

file
file
file
file
file
file
user

eseeseeslinear search and update
esessssessemain memory allocator
sesssssseerror-handling function
eesesesscessssesssmemOry operations
eeeeseseesemake a unique filename
essssseprepare execution profile
seceseget entries from name list
cesessessseSYyStem error messages
«egraphics interface subroutines
.initiate pipe to/from a process
eeeeeseeseprint formatted output
eeeseseeput character or word on a stream
secscessessscssesWrite password file entry
cesssecscssssesssput a string on a stream
ssecesssccsscsssssssvessssssscequicker sort
eessesseecesimple random—-number generator
.compile and execute a regular expression
esecsssssssccsssssesconvert formatted input
eesescsecssscassign buffering to a stream
escccecsssssscssssesesresssssnon-local goto
signal..specify Fortran action on receipt of a system signal
SiNheseceosssceossenssscscsscssssssscsncssesshyperbolic functions
Sleepeseccscsscssosssssnssescesuspend execution for interval
spattess long integer data in a machine independent fashion.
851ignaleceeesessscccssscccasscsscccsssseseasesssoftware signals
StdiCeecsessseesesesesestandard buffered input/output package
stdipCesssssssssestandard interprocess communication package
SEYINgeeecsoescsocscscsscsnssccnssoassscsessseString operations
iid
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strtol..
swab....
system..
termcap.
tmpfile.
tmpnam..
trigeces
tsearch.
ttyname.
ttyslot.
ungetce..

4. File Formats
introseecessee

a.0UL e
aCCLeses
aouthdr.
@l eeeoen

checklist

Core...'.

CPiosess
diTeoeeoo
errfile.
filehdr.
fSeeeean
fspec...

gettydefs

ErOUpD s
inittab.
inode...
issuesss
ldfcn...
linenum.
master..
mnttab..
passwd..
ploteese
pncheeess
profile.
relocsss
scnhdr..
SYMSesss
ULmPeosso

5. Miscellaneous

seevessssssssssesconvert string to integer
ceessessesesssssssssscssssesesseSWAP bDYytes
ceeossssesesaseassseseslissue a shell command
.terminal independent operation routines
ceesesecsccssssscreate a temporary file
+eseCcreate a name for a temporary file
seecevessssncssstrigonometric functions
eescescessesemanage binary search trees
ceesscecssessesscecfind name of a terminal
slot in the utmp file of the current user
«espush character back into input stream

esesessssessesintroduction to file formats
.common assembler and link editor output
«eeseseoper-process accounting file format
esesecescscssscsssessOoptional aout header
eesesesssssssecommon archive file format
«list of file systems processed by fsck

Facilities

.format of core image file
eeseformat of cpio archive
sesesformat of directories
sessserror-log file format

«...file header for common object files
cesescscessscs.format of system volume
seseformat specification in text files
+esesspeed and terminal settings used by getty
gPSe.es.graphical primitive string,
ssesscssssssscsssessesgroup file
esesscript for the init process
esescssecsscssformat of an inode
eessceissue identification file
esssscommon object file access routines
.eeline number entries in a common object file
seesse..master device information table
essseemounted file system table
ceecscecscesssssesspassword file
eesesessssssgraphics interface
eeofile format for card images
+.setting up an environment at login time
esseTelocation information for a common object file
ceeesssesssesection header for a common object file
eseesessssesscommon object file symbol table format
esescsssssssessesssesessutmp and wtmp entry formats

L3

.

.

format of graphical files

introseeessecescsscsintroduction to miscellaneous facilities
teeeseevesvecsnscsesesvseemap of ASCII character set
tesessesesseessssssressssssesessssesuSer environment
«ceesspecial character definitions for eqn and neqgn
teescscccssessescsssceasscsssssoefile control options
eesecsessographics for the extended TTY-37 type-box

asciiees
environe.
eqnchar.
fcentl.. .
greek...

iv
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MaNesesseesssecemacros for formatting entries in this manual
MMesesesesseassasthe MM macro package for formatting documents
mosd.the OSDD zdapter macro package for formatting documents
.the macro package for formatting a permuted index

MPEXe s
MVesoeso
regexp.
state...
term, ..
termcap
types..

* o »

e e s 0 0 00

seTegular

.
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.a troff macro package for typesetting
expression compile and match routines
eessesdata returned by stat system call
eessssconventional names for terminals
esessesseterminal capability data base
cesscscseceprimitive system data types



PERMUTED INDEX

special functions of HP 2640 and
/handle special functions of HP
functions of DASI 300 and 300s/
handle special functions of DASI
DAST 300 and 300s/ 300,

special functions of DAST 300 and
13tol, 1ltol3: convert between
comparison diff3;

4014 terminal

U014: paginator for the Tektronix
the DAST 450 terminal

special functions of the DAST
onyx: Onvx

onyx: Onvx

integer and base-~64 ASCTI/

value

abs: return integer

fabs: floor, ceiling, remainder,
LP requests,

utime: set file

a file touch: update

of a file

machine/ sputl, sgetl:

sadp: disk

ldfen: common object file

copy file svstems for optimal
/setutent, endutent, utmpname:
access: determine

acct: enable or disable process
acetprc?, acctpre2: process
runacct: run daily

acctecon?2: connect-time
/accton, acctwtmp: overview of
accounting and miscellaneous
acct: per-process

acctcom: search and print process
acctmerg: merge or add total
summary from per—process
wtmpfix: manipulate connect
turnaccet: shell procedures for
accounting

format

per-process accounting/
accounting file(s)
connect—~time accounting,
accounting. acctcon?i,
acctwtmp: overview of/
overview of/ acctdisk,
accounting files.

2621-series terminals /handle ,....
2640 and 2621-series terminals ....
300, 3N0s: handle special .....evne
300 and 30Ns terminals /300s8: .....
300s: handle special functions of .
300s terminals /300s: handle ......
3-byte integers and long/ ....evc.n
3-way differential file .ieeiececeen
4014: paginator for the Tektronix .,

4014 terminal

en s esasvse 000

450: handle special functions of ..
450 terminal 450: handle ,..eeesvee
6810 special system service .......
6810 special system service .......
abyl, l6la: convert between long ..
abort: generate an IOT fault ......

abs: return integer absolute
absolute value

es 0 e s PR LRt

absolute value functions /fmod, ...
accept, reject: allow/prevent .....
access and modification times .....
access and modification times of ..
access: determine accessibility ...
access long integer data in a .....

access profiler
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access routines ...ieecoccssssssncs

access time. dcopy:

access utmp file entry ..veeceescss
accessibility of a file (. iiveenene

accouﬂtiﬂg e e 00O s TRLIOEOPINSIOOEOETOIETDPEERETYTTSE

accounting,
accounting.
accounting, ‘acctconl?,
accounting
accounting
accounting
accounting
accounting
accounting
accounting

and miscellaneous/ .....
commands, /Of cieceevsas
file format
file(s)
fileS. cevevecsonencnnes
records. /command ......
records, fwtlhp, .eeeeses

eeeecevvees e

Seosvss0css0ss e

accounting. /startup, ceeeccccsscece
acct: enable or disable process ...
acct: per~process accounting file .
acctems: command summary from .....
acctcom: search and print process .

acctcont,
acctcon2:
acctdisk,
acctdusg,
acctmerg:

acctecon?2:
connect—time ..,..cccevee
acctdusg, accton,
accton, acctwtmp:
merge or add total ......

seses e

hp(1)
hp(1)
300(1)
300(1)
300(1)
300(1)
13t01(3¢C)
diff3(1)
4o14(1)
4o14(1)
4en (1)
450(1)
onyx(2)
onyx(2)
abu1(3cC)
abort(3C)
abs(3C)
abs(3C)
floor(3M)
accept (1M)
utime(2)
touch(1)
access(2)
sputl (3X)
sadp(1)
ldfen(4)
dcopy(1M)

getut(3C)
access(2)

acct(2)
accetpre(1M)
runacct(1M)
accteon(1M)
acct(1M)
acct(1M)
acct(4)
aceteom( 1)
acctmerg(1M)
acctems(1M)
fwtmp(1M)
acctsh(1M)
acet(2)
acct(y)
acctems(1M)
acctcom(1)
acctcon(1M)
accteon(iM)
acct(1M)
acct(1M)
acctmerg( 1)



Permuted TIndex

acctdisk, acctdusg,
accounting.

acctprel,

acctdisk, acctdusg, accton,
functions sin, cos, tan, asin,
killall: kill all

sag: system

sal, sa?, sadc: system

sar: systenm

report process data and system
formatting/ mosd: the 0SDD
adduser:

acctmerg: merge or

alarm: set a process's

clock

sbrk: change data segment space
realloc, calloc: main memory
accept, reject:

fsba: file system block

sort: sort

link editor output

aocouthdr: optional

introduction to commands and
maintenance commands and
maintainer for portable/

language bc: .

cpio: format of c¢pio

for portable archives ar:

ar: common

archive header of a member of an
archive file ldahread: read the
tar: tape file

library maintainer for portable
cpio: copy file

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

expr: evaluate

be: arbitraryeprecision

number facts

expr: evaluate arguments

asa: interpret

control characters

ascii: map of

set

between long integer and base<~64
number atof: convert

time/ ctime, localtime, gmtime,

“

accton, acctwtmp: overview of/ ...,
acctprcl, acctprc?2: process ......,
acctprc?: process accounting, .....
acctwtmp: overview Of/ civeevecrene
acos, atan, atang:; trigonometric ..
active processes, ..eeoevscesrcnsse
activity graph ..eeeeccccccesocsoss
activity report package.
activity reporter ,...eieeecccccans
activity timex: time a command; .,.
adapter macro package for .........
add a user to the system ....cee .
add total accounting files. .......
adduser: add a user to the system ,
alarm CloCK seeeceecvccccsconsscass
alarm; set a process's alarm ......
allocation brk, sececsscscsssescess
allocator malloc, free, (vieeeveese
allow/prevent LP requests, ..ecee..
dNAalyZer. ceiecoecssrscnssosscascas
and/or merge fileS ..vsevevccccnrne
a.out: common assembler and
aout header ...ceceercsncscsccscccs
aouthdr: optional aout header ,....
application programs intro: ....e..
application programs., /system .....
ar: archive and library ..ceceeceve
ar: common archive file format ,....
arbitrary-precision arithmetic ....
archive
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archive and library maintainer ,...
archive file format ..cceeceesccccss
archive file ldahread: read the ...
archive header of a member of an ..
archiver ,.cseecevecveceoscsccssnnes
archives ar: archive and .,....c000%
archives in and Out ,.eveeecesveces
argument list(s) and execute ......
argument vector ..ceeeveccacescsccsns
Grguments siieeeeseccsssessssssssse

arguments as an expression ¢.ieee..
arithmetic l1anguage ..veeeseescenss
arithmetic: provide drill in ......
as an expresSsion ..eesccescocssecss
as- common assembler ...eoncssceses
ASA carriage control characters ...
asa: interpret ASA carriage ...eee
ASCII character set ciceeececsosose
ascii: map of ASCII character .....
ASCII string /164a: convert .......
ASCII string to floating-point ....
asctime, tzset: convert date and ..
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acct(1M)
acctpre( 1)
acctpre(1M)
acct(1M)
trig(3M)
killall(1M)
sag(1)
sar(1iM)
sar(1)
timex(1)
mosd(5)
adduser (1)
acctmerg( M)
adduser(1M)
alarm(2)
alarm(2)
brk(2)
malloc(3C)
accept (11)
fsba( M)
sort(1)
a.,out(l)
aouthdr(4)
aouthdr(4)
intro(1)
intro(1M™)
ar(1)

ar(li)

be(1)
cpio(4)
ar(1)

ar(y)
ldahread(3X)
ldahread(3X)
tar(1)
ar(1)
cpio(1)
xargs(1)
getopt(3C)
echo(1)
expr(1)
be(1)
arithmetic(6)
expr(1)
as(1)
asa(1)
asa(1)
ascii(s)
ascii(s)
ab41(3C)
atof(3C)
cetime(3C)



trigonometric/ sin, cos, tan,
help:

as~ common
a.out: common
assert: verify program
setbuf:

/list the spared sectors

sin, c¢os, tan, asin, acos,

sin, cos, tan, asin, acos, atan,
floating~point number

strtol, atol,

integer strtol,

wait:

processing language

ungetc: push character

back: the game of

finc: fast incremental
daily/weekly UNIX file system
frec: recover files from a
spare: replace a

termcap: terminal capability data
convert between long integer and
oriented (visual) display editor
portions of pathnames

arithmetic language

system initialization/ brec,

files
cb: C progranm
o, j1, jn, vO, y1, yn:

fread, fwrite:
bsearch:
tsearch, tdelete, twalk: manage

bj: the game of

sync: update the super

fsba: file system

bcopy: interactive

sum: print checksum and

df: report number of free disk
system initialization shell/
space allocation

modest-~sized programs

stdio: standard
setbuf: assign
mknod :

Swab: swap

Permuted Index

asin, acos, atan, atan2:

aSk for help S e 00 s s TeLEO LI LILEIELTEOETOLEDOLS

assembler
assembler and link editor output

L]

S8 s 0 s 00 e P e OLOEBLOEBEILEBOIEOSTCETS

assert: verify program assertion .,
8SSertion ciiecesescsessscsnscnscce
assign buffering to a stream ,.....
associated with a slice ...ccecoces
atan, atan2: trigonometric/ .......
atan?; trigonometric functions ,...

atof:
atoi:
atol,
await

convert ASCII string to
convert string to integer
atoi: convert string to

.

completion of process ...ee.e

awk: pattern scanning and .........

back into input stream

2P0 e0 00000000

back: the game of backgammon ......
backgammon ' EEEEEENR NN N RN NN B I I B BN N NN ]

backup.
backup. filesave, tapesave:
backup tape.
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bad sector with a Spare one .......
banner: make posSters ..cececeesscns

base

®e s e s e 0P s e eSO PSCEPBBLEREBOCSTEOSOETNTTDS

base-~64 ASCITI string /164a: ceeeess

based on ex vi: screen

eesesvess e

basename, dirname: deliver .,.cceee
bc: arbitrary-precision .ccecececes

bcheckre, rec, powerfail:

bcopy: interactive block copy. ....
bdiff: file comparator for large ..

beautifier

e s 000 co0 0N P OO CRSOAED

BGSSEI fun0tions I N NN NN NN ERER]

bfs: big file scanner

binary input/output ...ceeciecececes
binary search .c.vesescscscscscsnnse
binary search trees ..ceveescscsesce
bj: the game of black jack .eeseees

black
block
block
block
block

analyzer.
copy.

jaCR eeeces s e sessRsCOEIOPINBOOTS
e s ee0eB 0 s0P NGO RNOEEINCEILOIROS
t00cs0 00000 PSRN

#0000 008000000 RIOLTS DS

count ora file ® 990000 0000 a0

DlOCKS . teveveocscosssascssnnssonse
bre, bcheckre, rc, powerfail: .....
brk, sbrk: change data segment ....
bs: a compiler/interpreter for ,...
bsearch: binary sSsearch ..cecsecscsses
buffered input/output package .....
buffering to a stream .coeeceosvecs
build special file. ceveesvesssoess

byteS s s 000 0000000800000 08CLIEELIEDS
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trig(3M)
help(1)
as(1)
a,out(l)
assert(3X)
assert(3X)
setbuf(38)
sparelist(8)
trig(sMm)
trig(3M)
atof(3C)
strtol(3C)
strtol(3C)
wait(1)
awk(1)
ungetc(3S)
back(6)
back(6)
finc(1M)
filesave(1M)
frec(1M)
spare(8)
banner(1)
termcap(t)
abu1(3C)
vi(1)
basename(1)
be(1)
bre(1M)
becopy(1M)
bdiff(1)
cb(1)
bessel(3M)
bfs(1)
fread(3S)
bsearch(3C)
tsearch(3C)
bj(6)

bj(6)
syne(1)
fsba(1M)
becopy(1M)
sum(1)
df(1Mm)
bre(1M)
brk(2)
bs(1)
bsearch(3C)
stdio(38)
setbuf(33)
mknod ( 1M)
swab(3C)
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cCe
¢cflow: generate
cpp: the

ch:

lint; a

cxref: generate

dc: desk
cal: print

cu:

data returned bv stat system
malloc, free, realloc,

intro: introduction to system
link and unlink system

an LP line printer 1p,
termcap: terminal

asa: interpret ASA

text editor (variant of ex for

remainder, absolute value/ floor,
floor, ceil, fmod, fabs: floor,

pipe: create an interprocess
ungetc: push

neqn eqnchar: special

cuserid: get

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

tr: translate

interpret ASA carriage control
iscntrl, isascii: classify
_tolower, toascii: translate
lastlogin, monacct, nulladm,/

/dfsck: file system consistency
checking procedure,

text for troff cw,

for nroff or troff eqn, negn,
lint: a C program

grpck: password/group file
checkall: faster file system
copy file systems with label
copyv file systems with label
processed by fsck

formatted with the MM/ mm, osdd,
file sum: print

compiler .ivieesesoncsscasccsness
flow Eraph teeeeeveesoccscacscnens
language preprocessor ..eeeseesss
program beautifier ,,....¢ce000...
program checker ....eeessescessses
C program cross—reference ....e....
cal: print calendar .....eecccevaes
calculator
calendar
calendar: reminder service ¢icevees
call another UNIX SYSTEM V system .,
call stat:
calloc: main memory allocator .....
calls and error numbers ,..vveesese
calls, link, unlink: exercise .....
cancel: send/cancel requests to ,,.
capability data base ...eeecassenns
carriage control characters ...c...
casual users) edit: ..ceecvscsescns
cat: concatenate and print files .,
cat: phototypesetter interface ,...
cb: C program beautifier ....ceeese
cc~ C compiler ..civevesvsccencccses
¢d: change working directory ......
ceil, fmod, fabs: floor, ceiling, .
ceiling, remainder, absolute/ ..,...
cflow: generate C flow graph sesese.
channel ....ceesvecssncscnssssnnssces
character back into input stream ..
character definitions for eqn and .
character login name of the user ..
character or word from stream ..,..
character or word on a Stream .....
character set .....ccececccessssces
Characters ,sieecescecosccescaccaseas
characters asa:! ssececscceccscaness
characters /isprint, isgraph, ..e¢..
characters /tolower, _toupper, ....
chargefee, ckpacct, dodisk, .eceose
chdir: change working directory ...
check and interactive repair., .....
checkall: faster file system ,.....
checkew: prepare constant-width ...
checkeq: format mathematical text .
CheCKer +s.iveseecscscoccsssasanssans
checkers. PWCK, evecccscosccccssens
checking procedure., ...ccseceessses
checking. volcopy, labelit:
checking. volcopy, labelit: .......
checklist: list of file systems ...
checkmm: print/check documents ....
checksum and block count of a

QOO0 O0a
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s 00000
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ce(1)
cflow(1)
epp(1)
cb(1)
1int(1)
exref(1)
cal(1)
de(1)
cal(1)
calendar(1)
cu(1¢)
stat(s)
malloc(3C)
intro(2)
link(1M)
1p(1)
termcap(s)
asa(1)
edit(1)
cat(1)
cat(7)
cb(1)

ce(1)

ed(1)
floor(3M™)
floor(3M)
ceflow(1)
pipe(2)
ungetc(38)
eqnchar(s)
cuserid(3s)
getc(3S)
putc(3s)
ascii(5)
tr(1)
asa(1)
ctype(3C)
conv(3C)
acctsh(1M)
chdir(2)
fsck(1M)
checkall(1M)
ew(1)
eqn(1)
lint(1)
pwek(1M)
checkall(1M)
volcopy(1iM)

volcopy.1m.0ld

checklist(4)
mm(1)
sum(1)



chess: the game of

chown,
times: get process and
terminate wait: wait for

a file
group
for a command,

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

inquiries ferror, feof,
alarm: set a process's alarm
cron:

ldclose, ldaclose:
close:

fclose, fflush:

/idint, real, float, sngl, dble,

common to two sorted files
system: issue a shell

test: condition evaluation
time: time a

nice: run a

change root directory for a
env: set environment for

uux: unix to unix

quits nohup: run a

getopt: parse

/shell, the standard/restricted
system activity timex: time a
per~process/ acctcms:

argument list(s) and execute
install: install

mk: how to remake the system and
programs intro: introduction to
/to system maintenance

and miscellaneous accounting
ar:

as-

output a.,out:

ldclose, ldaclose: close a
/section header of a

linenum: line number entries in a

Permuted Index

Chess €0 0 50600000080 RO BIESIOITLES

chess: the game of chesSs ..eevvrnee
chgrp: change owner or group
child process times ,eeeeveccesaose
child process to stop or
chmod: change mode .c.ececccecocnss
chmod; change mode of file ...ecc0e
chown: change owner and group of ..
chown, chgrp: change owner or
chroot: change root directory
chroot: change root directory
ckpacct, dodisk, lastlogin,
classify characters /isprint,
Clean«upP. sessescsnesvscsesssscasosnse
clear i-n0de, tvesecasscsssvsossens
clearerr, fileno: stream status ...
€loCK +siiieetenesacsnccccencnnsnnee
clock daemon. .eeeescsosescocnscans
clock: report CPU time used .......
close a common object file ........
close a file descriptor ...ceeeecen
close: close a file descriptor ....
close or flush a stream
clri; clear i~node, ceeeveccsssenes
cmp: compare two files .eevececccse
emplx, demplx, ichar, char:/ ......
col: filter reverse line~feeds ....
comm; select or reject lines ......
command :
command
command ..ceccrvescsctesseoscsssons
command at low priority ...ceeceve.
command, chroot: ..ceeeevscecessnss
command execution .eeeecescccssccss
command execution ..eeescecescecsss
command immune to hangups and ,....
command OptionNs ..ieeeeesceccscccee
command programming language ......
command; report process data and ,,
command sSummary froM ..eceeesesccce
command xargs: construct ....ceeeee
COMMAaNAS., .eieesasccscssesnsasseasscs
COMMANAS c.eeoessonsssacsscssncncss
commands and application ..eeceecss
commands and application/ .........
commands. /of accounting .....cee..
common archive file format
common assembler ...iecescescsesces
common assembler and link editor ..
common object file ..ecevececcecens
common object file .eeveececcsacnee
common object file ..ieeevescecnoce

® s 00 0

ce o e
e e o0
es oo
eseno0 s

o0 s 00 s 000

e 060800 0c0 0 BGOSR OLIBOETEOEOTSITOTD

0000000000000 0PSRN OCRTDS

e o000
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chess(6)
chess(6)
chown(1)
times(2)
wait(2)
chmod (1)
chmod (2)
chown(2)
chown(1)
chroot{1M)
chroot(2)
acctsh(1M)
ctype(3C)
uuclean(1M)
clri(1M)
ferror(3S)
alarm(2)
cron( M)
clock(3C)
ldclose(3X)
close(?)
close(2)
fclose(38)
elri(1M)
cmp(1)
ftype(3F)
col(1)
comm( 1)
system(3S)
test(1)
time(1)
nice(1)
chroot(1M)
env(1)
uux(1C)
nohup(1)
getopt(1)
sh(1)
timex(1)
acctems(1M)
xargs(1)
install(1M)
nk(8)
intro(1)
intro(1M)
acct(1M)
ar(4)

as(1)
a.out(y)
ldclose(3X)
ldshread(3X)
linenum(4)
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nm: print name list of

sciihdr: section header for a
routines 1ldfen:

ldopen, ldaopen: open

/1ine number entries of

read the file header of

seek to the symbol table of
indexed symbol table entry of
relocation information for
entries of a section of

to the optional file header of
to an indexed/named section of
number entries of a section of a
format svms:

of a symbol table entry of a
filehdr: file header for

ld: liuk editor for

size: print section sizes of
comm;: select or reject lines
ipcs: report inter«process
stdipc: standard interprocess
diff: differential file

bdiff: file

cmp:

diff3: 3~wav differential file
diremp: directory

regemp: regular expression
expression regcmp, regex:
regexp: regular expression

ce~ C

yacc: vet another

modest-sized programs bs: a
erf, erfcs error function and
wait: await

pack, pcat, unpack:

table entry of a/ ldtbindex:
cat:

synchronous printer scat:

test:
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system, lpadmin:

config:

fwtmp, wtmpfix: manipulate

an out-going terminal line
acctconi, acctcon2:

fsck, dfsck: file system
report and interactive status
cw, checkcw: prepare

mkfs:

execute command xargs:

remove aroff/troff, tbl, and eqgn
ls: list

file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
files
files ..icevieerannses
fileS seeevvecccacnes
sorted files ,eeeeese
communication facilities status ...
communication package ..ceececcenress
COmpParator .s..eeeessessscncsscannes
comparator for large files ........
compare two fileS ..eieesverncocnne
COMPAriSON .iveeeescssossscnsssssnsns
COMPArisSON ..seveesscsssocssssssons
compile ,.iieveeacssnsscnsansscacses
compile and execute a regular .....
compile and match routines ..ee0ee.
compiler ...eeecsscncsesasenscnanee
compiler—compiler ....ceesesencsnse
compiler/interpreter for ....cece..
complementary error function ......
completion of process ..cesescccces
compress and expand files ..¢eec0..
compute the index of a symbol ,....
concatenate and print files ,......
concatenate and print files on .,..
condition evaluation command ...ee.
config: configure UNIX SYSTEM V. ..
configure the LP Spooling ....cecoee
configure UNIX SYSTEM V. cececcocos
connect accounting records,
connection dial: establish
connect~time accounting. ..ceccecees
consistency check and/ ...veeeeeses
console rjestat: RJE status .......
constant-~width text for troff .....
construct a file system, ...cveeves
construct argument list(s) and ....
constructs deroff: c.eeecerocccccne
contents of directories

common
commoil
commaon
common
common
common
common
common
common
common
common
common
common
common

object
object
object
object
object
object
object
object
object
object
object
object
Object
object
common object
common oObject
common object
common object
common to two

access ,....000n
for reading ....
function .......
ldfhread:
ldtbseek:
/read an ....se.
reloC: seeesscas
/relocation ....
/8€€K seenvencas
/8K ceienarnne
/seek to line .,
symbol table ...
/the index

es 0 s 20000
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nm(1)
senhdr(y)

ld fen(y)
ldopen(3X)
ldlread(3X)
ld fhread (3X)
ldtbseek(3X) -
ldtbread{3¥)
relcc(4)
ldrseek(3¥
ldohseek(3X)
ldsseek(3X)
1dlseek(3X)
syms{4)
ldtbindex(3X)
filehdr(u)
14(1)
size(1)
comm{1)
ipes(1)
stdipe(3C)
diff(1)
bdiff(1)
cmp(1)
diff3(1)
diremp(1)
regemp(1)
regemp(3X)
regexp(5)
ce(1)
yacc(1)
bs(1)
erf(3M)
wait(1)
pack(1)
ldtbindex(3X)
cat(1)
scat(1)
test(1)
config .68(1M)
lpadmin( 1M)
config .68 (1M)
fwtmp( 1M)
dial(3C)
acctcon(1M)
fsck(1M)
rjestat(1C)
cw(1)
mkfs(1M)
xargs(1)
deroff(1)
1s(1)
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csplit: context Split .iieesessssesesseasss e3plit(1)
fentl: file  CONErOl wviieeeseeeserosesccsasasss fCNEI(2)
VC: Version  COnErol .evveceecsecsseosssscasssss VC(1)
asa: interpret ASA carriage control characters ....eceeeeesesee asa(t)
: ioctl:  control device ..ieeecscssssscnssss 10ct2(2)
init, telinit: process control initialization., .....eeee.e init(IM)
msgctl: message control operations ..e.eeseecsesse. MSEEL1(2)
semctl: semaphore control operations ...ceeeesecseess Semectl(2)
shmctl: shared memory control operations ,...eceeeseseees Shmetl(2)
fentl: file control Options ....ecececsssceesss fentl(s)
uucp status inquirv and job control uustat: ...c.ceeceenseccsss Uustat(1C)
‘ tty: controlling terminal interface ,..., tty(7)
term: conventional names for terminals .. term(%)
units: conversion Program ....eecescecess. Units(l)
dd: convert and copy a file ....e0ccce. dd(1)
floating-point number atof: convert ASCII string to ..eeveeess. atof(3C)
and long integers 13tol, 1tol3: convert between 3-~byte integers ,,. 13tol(3C)
base~64 ASCTI/ ab4l, 164a: convert between long integer and ,, ab41(3C)
/gmtime, asctime, tzset: convert date and time to string ... ctime(3C)
and VAX-11/780/ fscv: convert files between M68000 ...... fscv(1M)
string ecvt, fecvt, gevt: convert floating-point number to ., ecvt(3C)
scanf, fscanf, sscanf: convert formatted input ........... 8canf(33)
strtol, atol, atoi: convert string to integer ,........ strtol(3C)
bcopy: interactive block  COPV. secesveesccsosssnsossssensass DCOPY(IM)
uucp, uulog, uuname: UNix to UNIX  COPY veveeecvsooscscosnssessansssess UUCP({1C)
dd: convert and copyv a file DRI NI N A WA AT A S S SN W'Y dd(1)
cpio: copy file archives in and out ..... cpio(1)
access time., dcopy: copy file systems for optimal ..... dcopy(1M)

checking. volcopy, labelit:
checking. volcopy, labelit:

copy file systems with label ......
copy file systems with label

volcopy( 1)
volcopy.1m.0ld

CRCRC N B

cp, 1In, mv: copy, link or move files ...vevses. cp{(1)
UNTX System~to~UNIX System file copy uuto, uupick: public ...seeee. uuto(1C)
core: format of core image file ... core(y)
core: format of core image file ...eeeeescesceesess coOre(l)
memn, kmem:  COre MEMOTY .seeesecsssssccssssssses mem(7)
atan2: trigonometric/ sin, cos, tan, asin, acos, atan, ....... trig{3M)
sinh, cosh, tanh: hyperbolic functions .. sinh(3N)
wes Wword  count ....veeevesvescsssascccesssece WC(1)
sum: print checksum and block count of a file .vevecessesscocesss SUM(1)
files e¢p, 1n, mv: copy, link or move .,.. cp(1)
cpio: format of cpio archive ....veeeevecssscesesse cpio(l)
out c¢pio: copy file archives in and ... cpio(1)
cpio: format of cpio archive ,..... cpio(d)
cpp: the C language preprocessor ,, cpp(1)
clock: report CPU time used ...cieseeesvensseesss clock(3C)
craps: the game Of CrapS .i.ecsesssesscessscssssssaass Craps(6)
craps: the game of ¢raps .seecssceess Craps(6)
crash: examine system images. ..... crash(1M)
crashes crash: what to do when the system , crash.m68(8)
crash: what to do when the system CrashesS ,..e.ceeceeseesccccccscssss Crash,m68(8)
rewrite an existing one creat: create a new file or ......,. creat(2)
file tmpnam, tempnam: tmpnam(3S)

create a name for a temporary .....
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existing one creat:
fork:

tmpfile:

pipe:

umask: set and get file

cxrefs generate C program
' DES encryption

terminal
terminal
asctime, tzset: convert date and/

tet,

uname: get name of

uname: print aame of

the slot in the utmp file of the
getcwd: get pathiname of

of the user

each line of a file

line of a file cut:
constant-width text for troff
cross-reference

cron: clock

errdemon: error-logging

lpd: line printer

terminate the error-logging
runacct: ruin

backup. filesave, tapesave:
/300s: handle special functions of
handle special functions of the
prof: display profile

time a command; report process
termcap: terminal capability
sputl, sgetl: access long integer
plock: lock process, text, or
call stat:

brk, sbrk: change

types: primitive system

join: relational

date: print and set the

X date: print and set the
/gmtime, asctime, tzset: convert

/ifix, idint, real, float, sngl,

/real, float, sngl, dble, cmplx,
optimal access time.

fsdb, fsdbib: file system
sdb: symbolic

b
.

a new file or rewrite an ...
3 NEW ProCeSS ceevesosesonses
create a temporary file ...vieenees
create an interprocess channel
ereation MaskK .eeessecnscscsncensos
cron: clock daemon.
cross—reference ....ceeevesccsscccs
crypt, setkey, encrypt: generate .,
csplit: context sSplit ...eevenncnss
ct: spawn getty to a remote .......
ctermid: generate filename for
ctime, localtime, gmtime,

Create
create

ses e s 00RO

cu: call another UNIX SYSTEM V system

cubic: tic~tac~t0e ..ieecverencncncs
current operating system ..........
current UNIX System teeececccsccnss
current user ttyslot: find ........
current working directory ...cecee.
cuserid: get character login name ,
cut: cut out selected fields of ...
cut out selected fields of each ,,.
CW, checkcw: prepare ..c.eeecsceacses
cxref: generate C program .....ccee.
daemon. ...
G3EMON. cossevsncsosscsnsscansscscossa
A3EMON 4eeevecesssvosasvsessssnsanosse
daemon. errstop:
daily accounting. seeeeesecscsnceee
dailv/weekly UNIX file system .....

P esr oot

€e 0 s00 00000 st

DASI 300 and 3008 terminals ..eceee
DASI U450 terminal 450! civeesacnnes
data esesces s s 00 es s et aBe et R
data and system activity timex: ...
data base ....ieiecsvtncsdencananns
data in a machine independent/ ....
data in MemOry .ceevecesessccnances

data
data
data LYPeS cervesscesccccsossconansss
database operator ..cieeecescnienss
date
date @ese0css st ones000BREPREOIESIOSEDNS
date and time to String ..cececcese
date: print and set the date ......
date: print and set the date ......
dble, cmplx, demplx, ichar, char:/
dc: desk calculator ...ieesecsceens
demplx, ichar, char: explicit/ ....
dcopy: copy file systems for ......
dd: convert and copy a file .......
debugger.
debugger

returned by stat system ,.....
segment space allocation ,,...

S e 008000080 00Cc000ss0C0S s

®e s 0000300000000 r00aas P
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creat{2)
fork(?2)
tmpfile(33)
pipe(2)
umask(2)
cron( 1)
cxref(1)
erypt(3C)
esplit(1)
ct(1C)
ctermid(3S)
ctime(3C)
cu(1g)
ttt(6)
uname(2)
uname(1)
ttyslot(3C)
getcewd (3C)
cuserid(38)
eut (1)

cut (1)
cw(1)
cxref(1)
cron(1M)
errdemon( 1M)
1pd(1C)
errstop(1M)
runacct(1M)
filesave(1M)
300(1)
450(1)
prof(1)
timex(1)
termcap(5)
sputl(3X)
plock(2)
stat(s)
brk(2)
types(5)
join(1)
date(1)
date,1.0ld
ctime(3C)
date(1)
date.1.014
ftype(3F)
de(1)
ftype(3F)
dcopy(1M)
dd(1)
fadb(1M)
8db(1)



svsdef: svstem

egqnchar: special character
basename, dirname;

tail:

mesg: permit or

and egn constructs

crypt, setkey, encrypt: generate
close: close a file

dup: duplicate an open file
de:

file access:

file:

joctl: control

master: master

devim:

blocks.

check and interactive/ fsck,
terminal line connection
comparator

comparison

sdiff: side~byeside
diffmk: mark

diff:

diff3: 3-way

files

dir: format of

1s: list contents of

rm, rmdir; remove files or
cd: change working

chdir: change working
chroot: change root

mkdir: make a

mvdir: move a

uuclean: uucp spool

dircemp:

unlink: remove

chroot: change root

get pathname of current working
pwd: working

ordinary file mknod: make a
pathnames basename,

printers enable,

acct: enable or

type, modes, speed, and line
sadp:

df: report number of free
du: summarize

mount, umount: mount and

vi: screen oriented (visual)

definition.

Permuted Index
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definitions for eqn and neqn .ee...
deliver portions of pathnames .....
deliver the last part of a file ...
deny meSS3EeS eeeesnossssnsssssscns
deroff: remove nroff/troff, tbl, ..
DES encryption .veecesoesscsscncsse
Ae3Cripltor tiieecesssssssccassanses
desSCriplOr ..eceesceossasssccccsces
desk calculator ...cececeveosncsves
determine accessibility of a .veue.
determine file type ...veveevecsans

device 868 s 000 P R0OsLOOSOOESSELEOEL TS

device information table ....cecces

device name.

e s000 s 0000000000000

devnm: device name,

e e s 0000000

df: report number of free disk ....
dfsck: file system consistency ....
dial: establish an out«going seeses

diff; differential file

diff3: 3<way differential file .,..
difference progral eeesesccesssccess
differences between files .sveeeeee
differential file comparator ......
differential file comparison ......
diffmk: mark differences between ..
dir: format of directories ...vsee.
diremp: directory comparison ......
directories ....eeceesecccccncsscce

direCtOrieS ® 6 00 008 OO0 O DO SOOI O SO
directoriesS .ceeecscesessescescancs

direCtory ceeecescssesrearossscccnes
AireCtory tieeececssssccscsesccsnses
directory ceeeeeessesascossosssssons
directory .eiecececccescceccssasansne
directory. ciiieeecsccccscssssseases
directory cleancuUp. s.cecececssscss
directory comparisol .eeeecscecssnes
directory entry ..cceececssssccccese

directory for a command,
directory getcwd:

Se e et

Ss0e0 000000000000

directory name ,...esceeeceossscssas
directory, or 3 special Oor ....cc.
dirname; deliver portions of ......
disable: enable/disable LP ...c....
disable process accounting ........
discipline, /set terminal ..ceccee.
disk access profiler ,,.ccceceosces

disk blocks.

disk usage 99 &P 0SSP OO POESIOCCSODE PSSO NS
dismount file system. ...ceoeceeses
display editor based on ex ........

f-ixe-

sysdef(1M)
eqnchar(s)
basename(1)
tail(1)
mesg(1)
deroff(1)
erypt(3C)
close(2)
dup(2)
de(1)
access(2)
file(1)
ioctl(2)

master .,dec(4)

devnm(1M)
devnm( 1M)
af(1M)
fsck(1M)
dial(3C)
aiff(1)
diff3(1)
sdiff(1)
diffmk(1)
aiff(1)
diff3(1)
diffmk(1)
dir(4)
diremp(1)
dir(y)
1s(1)
rm(1)
ed(1)
chdir(2)
chroot(2)
mkdir(1)
mvdir(1M)
uuclean(iM)
diremp(1)
unlink(2)
chroot(1M)
getewd(3C)
pwd(1)
mknod (2)
basename(1)
enable(1)
acct(2)
getty(1M)
sadp(1)
af(iM)
du(1)
mount{ 1M)
vi(1)
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prof:

hvpot: Euclidean

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

reversi; a game of

nrandd§, mranddgd, jrandig,/
arithmetic: provide

trace: event—tracing

od: octal

object file

extract error records from
file dump:

descriptor

descriptor dup:

echo:

floating-peint number to string

end, etext,

for casual users)

ed, red: text

ex: text

sed: stream

screen oriented (visual) display
ld: link

common assembler and link

users) edit: text

effective user, real group, and
/getgid, getegid: get real user,
fsplit: split f£77, ratfor, or
pattern grep,

LP printers

accounting acct:

enable, disable:

crypt, setkey,

setkey, encrypt: generate DES
makekey: generate

in program

getgrgid, getgrnam, setgrent,
/getpwuid, getpwnam, setpwent,
/getutline, pututline, setutent,
nlist: get

linenum: line number

man, manprog: print

man: macros for formatting
/1dlitem; manipulate line number

display profile data eiveecesnccnes
distance function ..eeveeceeercecses
distributed pseudo-~random/ ,.......
documents formatted with the MM/ ..
documents mm: the cceeveescaccscses
documents /the 0OSDD adapter .......
documents, viewgraphs, and ,.......
dodisk, lastlogin, monacct,
doing whate teveviescesscsocscnsasnses
dramatic reversals ..ceesececscssces
drandig, erandi8, lrandid8, ........
drill in number facts .c.ceesscscens
Ariver .eeecessesvessoscsscosnssons
du: summarize disk US3Ee siveesresn
AUMD tiveevseesossonsssssascsnncnsas
dump: dump selected parts of an ...
dump. errdead: ,..eeeveecconcssenss
dump selected parts of an object ..
dup: duplicate an open file ,......
duplicate an open file ...ceveeees.
echo arguments ...eeeeeseccscssccss
echo: echo arguments ..ceeceesecsves
ecvt, fevt, gevt: convert .,.cecee.
ed, red; text editor ....vececevcsss
edata: last locations in program ..
edit: text editor (variant of ex ..

nsesv o

editOr .iiieresevescocscncencnsnces
editor
editor ......... csssessssssssassnas
editor based On eX Vi! (.c.ecvceron
editor for common object files ....
editor output a.0ut: ...ieesecaesnas
editor (variant of ex for casual ..
effective group IDs /real user, ...
effective user, real group, and/ ..
efl files ..ieeesnencencsseccsssana
egrep, fgrep: search a file for a .
enable, disable: enable/disable ...
enable or disable process ...eceees
enable/disable LP printers ....eeee
encrypt: generate DES encryption .,
encryption crypt, ceeseccecsccscsse
encryption Key .ceeeesccccesseccsses
end, etext, edata: last locations .
endgrent: obtain getgrent, ....cce.
endpwent: get password file/ ,.....
endutent, utmpname: access utmp/ ..

@es s s e os v oo sereteBROEN RS

entries from name list ....ccceceee
entries in a common object file ...
entries in this manual ..eeeecececss
entries in this manual ...cceeeveee
entries of a common object file/ ..

prof(1)
hypot(3M)
drandlig8(3C
mm(1)

mm (5)
mosd(5)
mmt{(1)
acctsh(1M)
whodo{ 1M)
reversi(6)
drandig(3c)
arithmetic(6)
trace(7)
du(1)

od(1)
dunp(1)
errdead(1M4)
dump(1)
dup(2)
dup(2)
echo(1)
echo(1)
ecvt(3C)
ed(1)
end(3C)
edit(1)
ed(1)

ex(1)
sed(1)
vi(1)

14(1)
a.out(4)
edit(1)
getuid(2)
getuid(2)
fsplit(1)
grep(1)
enable(1)
acet(2)
enable(1)
erypt(3C)
erypt(3C)
makekey(1)
end(3C)
getgrent(3C)
getpwent(3C)
getut(3C)
nlist(3C)
linenum(d)
man(1)
man(5)
ldlread(3X)



/ldnlseek: seek to line number
/ldnrseek: seek to relocation
putpwent: write password file

unlink: remove directory
utmp, wtmp: utmp and wtmp
endpwent: get password file
/tre index of a svmbol table
/read an indexed symbol table
utmpname: access utmp file
execution

environ: user

profile: setting up an
execution env: set

getenv: return value for

skyv: obtain

special character definitions for
remove nroff/troff, tbl, and
mathematical text for nroff or/
definitions for eqn and neqn
mrand48, jrandi8,/ drandi§,
complementaryv error function
complementary error/ erf,

from dump.
, daemon.

system error messages perror,
error function erf, erfec:

error function and complementary
sys_errlist, sys_nerr: system
introduction to system calls and
errdead; extract

matherr:

errfile:

errdemon:

errstop: terminate the

err:

process a report of logged
spellin, hashcheck: find spelling
logged errors.

error-logging daemon.

line connection dial:

setmnt:

program end,

hypot:

expression expr:

test: condition

trace:

edit; text editor (variant of

(visual) display editor based on

Permuted Index

entries of a section of a common/
entries of a section of a common/
entry
entry
entry
entry
entry
entry
entry

/getpwnam, setpwent,

/setutent, endutent,

env: set environment for command ..

environ: user environment

enviromment ...iecccecsssscsecssons
environment at login time .......00

environment for command

enviromment nName ...veceescaccascocss
ephemerides ...eesecessesnssnsscacs
eqn and negn eqgnchar: ...ececsccces
eqn constructs deroff: (...eesecess
eqn, neqn, checkeq: format ........
eqnchar: special character ........
erandi48, lrandi8, nrandi8, ...e....
erf, erfe: error function and .....

erfc: error function and
err: error<logging interface

errdead: extract error records ....

errdemon: error<logging

error messages perror, errno,
error numbers intro:
error records from dump.

error-logging daemon,
error<logging daemon.

errors, errpt:

establish mount table,

evaluation command

ex for casual users)
ex: text editor

formats .eeeeeesccassseacssse
of a common object file .....
of a common object file .....

es ces s

sesesece e

errfile: error<log file format ....
errno, sys errlist, sys nerr: .....
error function and complementary ..
error function erf, erfc! .ieeeceee

LI I
seseov 0000

@ee s oo

ef‘TOl"-hdndling function s e0 e 000
eY‘r‘Ol"—-lOg flle fomat e 08000000

error<logging interface ......cevee
errors spell, hashmake, ....ceeeee.
errpt: process a report of ...eeeee
errstop: terminate the ...eececesee
establish an out-going terminal ...
etext, edata: last locations in ...
Euclidean distance function .......
evaluate arguments as AN ..ceeccses

S0 000 0ss 000000

eventetracing driver ....eeecveeeeecs

Sevo0eseovereretsses

ex vi: screen oriented ,,....c0000.

1dlseek(3X)
ldrseek(3%)
putpwent(3C
unlink(2)
utmp(l)
getpwent(3C)
ldtbindex{3¥,
ldtbread{3X)
getut (3C)
env(1)
environ(®g)
environ(s)
profile(4)
env(1)
getenv(3C)
sky(6)
egnchar (%)
deroff(1)
eqn(1)
egnchar(s)
drandid8(3C)
er f(3M)

er f(3M)
err(7)
errdead( 1M)
errdemon( 1M}
errfile(4)
perror(3C)
erf(3M)

erf(3M)
perror(3C)
intro(2)
errdead( 1M)
matherr(3M)
errfile(4)
errdemon( 1M)
errstop(1M)
err(7)
errpt(1M)
spell(1)
errpt(1M)
errstop(1M)
dial(3C)
setmnt(1M)
end(3C)
hypot(3M)
expr(1)
test(1)
trace(7)
edit(1)
ex(1)

vi(1)
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crash:

execlp, execvp: execute a file
execute a file execl, execv,
execl, execv, execle, execve,
execle, execve, execlp, execvp:
regcmp, regex: compile and
construct argument list(s) and
env: set environment for command
uux: unix to unix command
sleep: suspend

sleep: suspend

monitor: prepare

profil:

execvp: execute a file execl,
file execl, execv, execle,
execv, execle, execve, execlp,
system calls. link, unlink:
create a new file or rewrite an

exit,

exponential, logarithm, power,/
pack, pcat, unpack: compress and
' exp, log, logi1h, pow, Sqgrt:
expression

expr: evaluate arguments as an
regemp: regular

routines regexp: regular
compile and execute a regular
greek: graphics for the

dump., errdead:

fsplit: split

absolute/ floor, ceil, fmod,
factor:

true,

data in a machine independent
fine:

procedure, checkall:

abort: generate an IOT

stream

floating-point number to/ ecvt,
fopen, freopen,

status inquiries ferror,

stream status inquiries
statistics for a file system.

_ fclose,

word from stream getc, getchar,
stream gets,

pattern grep, egrep,

chmod: change mode of

examine system images. ceeeevesevan
execl, execv, execle, execve, .....
execle, execve, execlp, execvp: ...
execlp, execvp: execute a file ..,.
execute a file execl, execv, ...eee.
execute a regular expression ......
execute command xargs:
execution
eXecULioN .iesvescearscncscsscscsss
execution for an interval
execution for interval ...ceeceseve
execution profile ,,.evceceeccncees
execution time profile ....veeesens
execv, execle, execve, execlp, ....
execve, execlp, execvp: execute a .,
execvp: execute a file execl, .,...
exercise link and unlink
existing one creat: ...eeveeeicennn
exit, _exit: terminate process ....
_exit: terminate process .....cce.e
exp, log, log10, pow, Sqrt: ..eee.e
expand fileS sucevecesoscnccssccens
exponential, logarithm, power,/ ...
expr: evaluate arguments as an ....
eXPresSsSioN civiecsessscssessscvenses
expression compile ..eeeevocsccenes
expression compile and match ......
expression regcmp, regex:
extended TTY«~37 LtypeecbOX sceececoes
extract error records from ,.......
f77, ratfor, or efl files ....ccee.
fabs: floor, ceiling, remainder, ..
factor a number ....eeoeecseccencsne
factor: factor a number ......cce0
false; provide truth values .......
fashion. /access long integer .....
fast incremental backup. ceecescens
faster file system checking .......
faultl (.i.eeerirosoncsssssencsanccoss
fclose, fflush: close or flush a ,.
fentl: file control seeecescsecsces
fentl: file control options ...e..e
fevt, govt: convert .ceeeesccecence
fdopen: open a sStream .ceesescenscsns
feof, clearerr, fileno: stream ....
ferror, feof, clearerr, fileno: ...
ff: list file names and (..ceevcces
fflush: close or flush a stream ,,.
fgetc, getw: get character or .....
fgets: get a string from a coeeeess
fgrep: search a file for a .e.ieese

ee s s et 0 s e

LI NI A A )

file ® 000000008000 IPREOEIPOIEOCEOINECERPPEOE OIS
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crash(1M)
exec(?2)
exec(?)
exec(2)
exec(?2)
regemp{3X)
xargs(1)
env(1)
uux{(1C)
sleep(1)
sleep{3C)
monitor(3C)
profil(2)
exec(?)
exec(?)
exec(2)
link(1M)
creat(?)
exit(2)
exit(2)
exp(3M)
pack(1)
exp(3M)
expr(1)
expr(1)
regemp(1)
regexp(s)
regemp(3X)
greek(s)
errdead( 1M)
fsplit(1)
floor(3Mm)
factor(1)
factor(1)
true(1)
sputl(3X)
finc(1M)
checkall(1M)
abort(3C)
fclose(38)
fentl(2)
fentl(s)
ecvt(3C)
fopen(3s)
ferror(3s)
ferror(38)
fr(1M)
fclose(3S)
gete(38)
gets(38S)
grep(1)
chmod (2)



core: format of core image

dd: convert and copy a

group: group

issue; issue identification
link: link to =

mknod: build special

null: the null

passwd: password

read: read from

tail: deliver the last part of a
tmpfile: create a temporary
uniq: report repeated lines in a
write: write on a

determine accessibility of a
times utime: set

ldfen: common object

tar: tape

cpio: copy

pwck, grpck: password/group
change owner and group of a
diff: differential

bdiff:

diff3: 3«~way differential

fentl:

fentl:

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

selected fields of each line of a
close: close a

dup: duplicate an open

dump selected parts of an object
putpwent: write password
Ssetpwent, endpwent: get password
endutent, utmpname: access utmp
execve, execlp, execvp: execute a
grep, egrep, fgrep: search a
ldacpen: open a common object
acct: pereprocess accounting

ar: common archive

errfile: error<log

intro: introduction to

number entries of a common object
files filehdr:

file ldfhread: read the
ldohseek: seek to the optional
split: split a

header of a member of an archive
ldaclose: close a common object
file header of a common object
retrieve symbol name for object
symbol table of a common object

file
file
file
file
file
file,
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file

file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file

e s ws e s

Permuted Index

069 0600000 0P BOONLL OB ER LIS

S 000000 GEEL OO OOEOEDBRTSOCER PGS CEOTSTCDS

N EEEREEREX X I I A NI 2N Y B

e s 00 e 0B e 00O BERBIOEDRPEINOLIITRESEPIPTEY

sPe s e 00 e s CE PR ORI SILIPOEIOINBTOEROELIOEOOTDS

085 0020000 0PSO NPT SOOI NETN OIS

S0 00 s 020 s e et 00N PEOLIOLRCN 0

Se e 0 rs0 P e RPeO RO OSSP OIOTTPONTITE

e e P PR OER O OEPOEOIOIOOIOEOSEDPPROIEOLEEOSES OO

e o0 es 000 PR PLOBOIEOGEOILTOIRIOOERNRIOETPNTODS

00600000000 es 00PN OLIOITOETYS

access;:

P06 000t 0000 e PO BCETLITS

access and modification ..e...
access routines ,.eeveessccves

archiver

checkers.
chown?

ee e s0 0000900 et

archives in and out

eees e c00 s e b

e e 0 000000000000 RsO

comparator ....seescescccccnse
comparator for large files ...
Comparison ® 8 9 % 0 2 0 08 E S SO s N

control

® o0 PO BSOS OBELOEL OGS

control options ,..veescennsse
copv uuto, uupick: .ieecececne

creation mask

cut: cut out

deSCriptor Seveseseoesvesvcoe

deseriptor (..ceeececccevenccs
file: determine file type eesvencee

dump:

8000 eGP OO LGNGO OLIOILEOLEIEBIOETSTS

eNtry .ieeevosssessacessssssas
entry /getpwuid, getpwnam, ...
entry /pututline, setutent, .,
execl, execv, execle, ....u0ee
for a pattern ....ecoevececcss

for reading ldopen,

format ..ceceeccccscesscnsscns
format ,..ieescescccccscossnss
fOrmat ..eeececcascsccssvronrsons
formats .eeveeecrcccascssesssns
function /manipulate line ,,.,
header for common object ,....
header of a common object ....
header of a common object/ ...
into pieces ,.ieeeseveascsscens
ldahread: read the archive ...

ldclose,

ldgetname:

e o®POOPRCsees s

ldfhread: read the

S0 0000000

S8 eses0sv 00000000000

ldtbseek: seek to the ...esees
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core(l)

Ad (1)
group(4)
issue(l)
1ink(2)
mknod ( 1M)
null(7)
passwi(y)
read(2)
tail(1)
tmpfile(38)
uniq(1)
write(2)
access(2)
utime(2)
ldfen(l)
tar(1)
cpio(1)
pwek{ 1)
chown(2)
diff(1)
bdiff(1)
diff£3(1)
fentl(2)
fentl(s)
uuto(1C)
umask(2)
cut(1)
close(2)
dup(2)
file(1)
dump(1)
putpwent(3C)
getpwent(3C)
getut(3C)
exec(2)
grep(1)
ldopen(3X)
acet(y)
ar(4)
errfile(y)
intro(y)
ldlread(3X)
filehdr(4)
ldfhread(3X)
ldohseek(3X)
split(1)
ldahread(3X)
ldclose(3X)
ldfhread(3X)
ldgetname(3’
ldtbseek(3X,
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number entries in a common object
or a special or ordinary

a file system, ff: list

change the format of a text
print name list of common object
/find the slot in the utmp
creat: create a new

lseek: move read/write

rewind, ftell: reposition a
table entryv of a common object
section header of a common object
information for a common object
files or subsequent lines of one
bfs: big

a common object

a common object

of a section of a common object
file header of a common object
number information from an object
checksum and block count of a
syms: common object

mkfs: construct a

mount: mount a

umount: unmount a

tapesave; dailv/weekly UNIX
fsba:

procedure, checkall: faster

and interactive/ fsck, dfsck:
fsdb, fsdbib:

names and statistics for a
volume

umount: mount and dismount
ustat: get

mittab: mounted

access time, dcopy: copy
checklist: list of

volcopy, labelit: copy

volcopy, labelit: copy

table entry of a common object
create a name for a temporary
of a section of a common object
and modification times of a

ftw: walk a

file: determine

umask: set

object files

mktemp: make a unique

ctermid: generate

ferror, feof, clearerr,

bdiff: file comparator for large
cat: concatenate and print

cmp: compare two

header for
section of

file

file linenum: line ..ieveeereoasses
file mknod: make a directory, .....
file names and statistics for
file newform:
file NM! seeveeooscenscccassvessnnee
file of the current user ....eecese
file or rewrite an existing one
file pointer .eeieeccerccsssosoncocs
file pointer in a stream fseek, ...
file /read an indexed symbol ......
file /read an indexed/named .......
file reloc: relocation .,..eseescse
file /same lines of several
file ScanNer .eeeceesencscssccosoescs
file scnhdr: section .e.csvcenccece
file /seek to an indexed/named ....
file /seek to relocation entries ..
file /seek to the optional ..eceve.
file /strip symbol and line .......
file sum: pPrint seeesssssccocscsese
file symbol table format ..ecevesee
file system.
file system
file system
file system
file system
file system

S0 e 0620 s se b0 e

060000000000 POSOLESLLEIETCTE
e e s eo0 s 00000V sRIOEEROECTS

e e 00 s 0 s RPN OEREEROEONCOLEOTCQRITEDN

backup. filesave, .(....
block analyzer. .seeee.
checking .v.veeeversces
file syvstem consistency check .....
file system debUgger, ..eccesecccese
file system. ff: list file ........
file system: format of system .....
file system, mount, ..eececoesnncse
svstem statistics ..eeecencnes
system table ....ceeeesecscacs
systems for optimal .....eceee
systems processed by fsck ....
systems with label/ ,..c0000..
systems with l1abel/ ..ece.eves
/the index of a symbol .......
tmpnam, tempnam: ...eceseescss
/to line number entries ,.....
touch: update accesSsS .eeoeesss
tree

file
file
file
file
file
file
file
file
file
file
file LYPe tiienecescsnscsnscscssasne
file~creation mode Mask ceeecsescse
filehdr: file header for common ...
filename ....veeeecsocccccssesncoss
filename for terminal seeeeesvecess
fileno: stream status inquiries ...

files S8 00 00 eP0 0PSB EOOOLLEOLONOLIONIEOIOIEODORIETS

® 0 0900000000000 00RPSSEIOS

files © 0 204000 C L IEONEOEBOIEBOENIOOIEOEBIRTIETRES

files

S0 06000000 sRGRERLLIOIOIGISEOEEOBOESTSTS
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linenum(4)
mknod (2)
£
newform(1)
nm(1)
ttyslot(3C)
creat(2)
1seek(2)
fseek(3S)
ldtbread (3%}
ldshread{3X)
reloc(y)
paste(1)
bfs(1)
senhdr(l)
ldsseek(3X)
ldrseek(3Y)
ldohseek(3X)
strip(1)
sum(1)
syms(4)
mKfs(1M)
mount(2)
umount(?2)
filesave(1M)
fsba(1M)
checkall(1M)
fsck(1M)
fsdb(1M)
fr{iM)

fs(4)

mount (1M)
ustat(2)
mnttab(4)
dcopy(1M)
checklist(4)
volcopy(1M)
volecopy.im.0ld
ldtbindex (3X)
tmpnam(3S)
1dlseek(3X)
touch(1)
few(3C)
file(1)
umask(1)
filehdr(4)
mktemp(3C)
ctermid(33)
ferror(3S)
bdiff(1)
cat(1)
cmp(1)



cp, 1n, mv: copy, link or move
diffmk: mark differences between
' . find: find
intro: introduction to special
1d: link editor for common object
pr: print

sort: sort and/or merge

and print process accounting
merge or add total accounting
VAX-11/780/ fscv: convert

reject lines common to two sorted
file header for common object
frec: recover

format specification in text
split f77, ratfor, or efl

scat: concatenate and print

rm, radir: remove

/merge same lines of several
pcat, unpack: compress and expand
section sizes of common object
dailv/weekly UNIX file system/
greek: select terminal

nl: line numbering

col:

find:

hyphen:

ttyname, isatty:

object library lorder:

hashmake, spellin, hashcheck:
the current user ttyslot:

‘ tee: pipe

ichar,/ int, ifix, idint, real,
atof: convert ASCTI string to
ecvt, fcvt, gevt: convert

ldexp, modf: manipulate parts of
ceiling, remainder, absolute/
floor, ceil, fmod, fabs:

cflow: generate C

fclose, fflush: close or
remainder, absolute/ floor, ceil,
stream

acct: per-process accounting file
ar: commoun archive file

errfile: error<log file

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

inode:

core:

cpio:
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files
files
files
files
files
files

fileg’ ©ee 000t 0C PO QeI ROIPEEIEPREYINPOEPIPOIOIEPBONDS

file(s) acctcom: search ee.esceesee
files. acctmerg: ® 0 9 0 ¢ 0 0 OO SR s O

s e 0T PE P RPBPOOLRIRLSIPLIEOOESOEOLIOTOLNTSS TS

2 e 000000 e0 PP ORI REPIIEOIEOIRELENIOIETIDS
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5 00050000000 BOERLROENOIRNLTSTPOODS

files between M68000 and ..eeceesene
files comm: select OF .ceeeecrnnnsee
files filehdr: .(eeeececsssnnccasans
files from a backup tape. .ecececeee
files fSPEC! tveeesesesvscsnnesanse
files fsplit: .eeeereossnscnsansons

files on synchronous printer ,.....
files or directories ,..ceceeceeccce
files or subsequent lines of one/ ,
fileS PACK, eteeescecncosacacsonsscs
files size: print ..eeeeeccecsssacs
filesave, tapesave:
3 T o - P
filter .iieeeeccocsoecsnsnssnsncsee
filter reverse line«feeds .........
finc: fast incremental backup,
find fileS eeevecrncsocossscncsnsse
find: find fileS .ceeveeeesccscesces
find hyphenated words ...ecceeveess
find name of a terminal .....co0cee
find ordering relation for an ,.,,...
find spelling errors spell, ...c...
find the slot in the utmp file of .
FIttinE eveevecseeccscocnscssocssen
float, sngl, dble, cmplx, demplx, .
floating-point number ..eececeeecse
floating-point number to string ...
floating-point numbers frexp, .....
floor, ceil, fmod, fabs: floor, ...
floor, ceiling, remainder,/ .,..cees
flow Eraph ..eseeeessescssssssnsasns
flush a sStream ...cceecesssccsscnse
fmod, fabs: floor, ceiling, seecess
fopen, freopen, fdopen: open a ....
fork: create a new process ..ceseses
format
format
format
format
format
format
format
format

esos s 0 ssse et

T 0 00 8000000000080 PBOSRNNOOEOTS
L2 I N L B L BN IR N BN BB BB I BN

mathematical text for ......
of a text file ,.veeeneccnes
of an inode ...eeevcosonscnns
of core image file ...ce0c0e
of cpio archive ......cc0.e.
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cep(1)
diffok(1)
find(1)
intro(7)
14(1)
pr(1)
sort(1)
acctcom(1)
acctmerg( 1}
fsev(1M)
comm( 1)
filehdr(4)
frec(1M)
fspec(4)
fsplit(1)
seat(1)
rm(1)
paste(1)
pack(1)
size(1)
filesave(1M)
greek(1)
ni(1)
ecol(1)
finc(1M)
find(1)
find(1)
hyphen(1)
ttyname(3C)
lorder(1)
spell(1)
ttyslot(3C)
tee(1)
ftype(3F)
atof(3C)
ecvt(3C)
frexp(3C)
floor(3M)
floor(3M)
cflow(1)
fclose(33)
floor(3M)
fopen(3S)
fork(2)
acct(y)
ar(4)
errfile(y)
eqn(1)
newform(1)
inode(4)
core(4)
epio(4)



Permuted Index

dir:

file svstem:

files fspec:

common object file svmbol table
tbl:

nroff:

intro: introduction to file
utmp, wtmp: utmp and wtmp entry
scanf, fscanf, sscanf: convert
printf, fprintf, sprintf: print
/checkmm: print/check documents
mptx: the macro package for

mm: the MM macro package for
OSDPD adapter macro package for
manual man: macros for

output printf,

word on a stream putc, putchar,
puts,

input/output

backup tape.

df: report number of

memory allocator malloc,

fopen,

parts of floating-point numbers
frec: recover files

gets, fgets: get a string

and line number information
getopt: get option letter
errdead: extract error records
read; read

ncheck: generate names

nlist: get entries

acctems: command summary

getw: get character or word
getpw: get name

analvyzer,

input scanf,

list of file systems processed by
consistency check and/

M68000 and VAX<11/780/
debugger,

fsdb,

a file pointer in -a stream

text files

efl files

in a stream fseek, rewind,

gamma: log gamma

hypot:. Euclidean distance
-matherr: error-handling
function erf, erfec: error
function and complementary error

of directories ...eeevecsese
of system vOlume ...ceveccss
specification in text ......
SYMS! seessvacsosossnssossonsce

tables for nroff or troff ..

text e s 000000 ROl

format
format
format
format
format
format
formats ..veeeecsesscosssesosssocns
fOrmats ceeevecessoscsnrscosscsnnsas
formatted input ..ivieeeveccccccsnes
formatted output .esececcecccnansas
formatted with the MM macros ..ee.s
formatting a permuted index .......
formatting documents ...cseecccscns
formatting documents mosd: the ....
formatting entries in this ........
fprintf, sprintf: print formatted .
fputce, putw: put character or .....
fputs: put a string on a stream ...
fread, furite: binary ...coeeeceeee
frec: recover files from a
free disk DlOCKS. seceeoscevceasenas
free, realloc, calloc: main eeueses
freopen, fdopen: open a stream ....
frexp, ldexp, modf: manipulate ....

from a backup tape. .ecieeoccccsssce
from a Stream ..ceevsesocsscessncses
from an object file /symbol ....e6.
from argument vectoOr ..cececscscscs
from dump., ...cececccsrvocaccscscns
from file ..vveeeeoscocssnscncecene

i-numbers,
name 1ist ...ececevceccscsnces
per-~process accounting/ ......
from stream /getchar, fgetc, ..ves.
from UTD .seveeeeoscesesassscccesses
fsba: file system block .evecevcsns
fscanf, sscanf: convert formatted ,
fsck checklist: ,s.ieeeeescsssscnnnns
fsck, dfsck: file system ,.ceeeeese
fscv: convert files between .......
fsdb, fsdbib: file system ..cvevees
fsdbib: file system debugger. .....
fseek, rewind, ftell: reposition ..
fspec: format specification in ....
fsplit: split 77, ratfor, or .....

from
from
from

LI BRI N N A O Y

ftell: reposition a file pointer ,.
ftw: walk a file tree .ecceveonoses
function .eeeeveeocvrcsoscccennnens
function ,iceeeceessscsccsssssscesns
function t.iicieescescsenccccssescasns
function and complementary error ..

function erf, erfc: error ..ececes.

< Xvi -

dir(4)
fs(4)
fspec(l)
syms(4)
tbl(1)
nroff(1)
intro(u)
utmp(4)
scanf(33)
printf(3s)
mm(1)
mptx(%)

mm (%)
mosd(5)
man(5)
printf(3s)
putc(38)
puts(3s)
fread(38)
frec(1M)
af(1M)
malloc(3C)
fopen(3s)
frexp(3C)
frec(1M)
gets(3S)
strip(1)
getopt (3C)
errdead( 1M)
read(2)
ncheck(1M)
nlist(3¢C)
acctems( M)
getc(33)
getpw(3C)
fsba(1M)
scanf(3S)
checklist(y4)
fsck( 1)
fsev(1M)
fsdb(1M)
fsdb(1M)
fseek(3S)
fspec(4)
fsplit(1)
fseek(33)
ftw(3C)
gamma( 3M)
hypot(3M)
matherr(3M)
erf(3M)

er f(3M)



entries of a commoin object file
j9, 31, jn, vO, yi1, vn: Bessel
sinh, cosh, tanh: hyvperbolice
remainder, absolute value

300, 300s: handle special
2621<series/ hp: handle special
terminal U450: handle special
acos, atan, atan?: trigonometric
logarithm, power, square root

: fread,
connect accounting records,
jotto: secret word

moo: guessing
back: the

bj: the

chess: the
craps: the
reversi: a
wump: the
introduction to
gamma: log

intro:

number to string ecevt, fevt,

' ' maze;
abort:

cflow:

cross-reference cxref:

crypt, setkey, encrypt:

: makekey:

ctermid:

ncheck:

lexical tasks lex:

/srandi8, seedl8, lcongi§:

rand, srand: simple random-number
gets, fgets:

ulimit:

user cuserid:

getc, getchar, fgetc, getw:
nlist:

umask: set and

ustat:

getlogin:

logname:

msgget:

getpw:

. system uname:

vector getopt:

/getpwnam, setpwent, endpwent:
directory getcwd:

times times:

parent/ getpid, getpgrp, getppid:
getuid, geteuid, getgid, getegid:

Permuted Index

function /manipulate line number .,

functions
functions
functions
functions
functions

functions
functions

game
game
game
game
game
game
game

es e s 00 s 8 0s0s 0

/fabs: floor, ceiling, .,
of DAST 300 and 300s/ ...

of HP 2640 and
functions of the DASI 450

ss e e 00000

sin, cos, tan, asin, ....
/sqrt: exponential, .....
fwrite: binary input/output .......
fwtmp, wtmpfix: manipulate ........

game 26 85 0000300 0SOINSESPOTOOLNOIILSEOES

© 9 0 00 0 00O OOBEEOPIOERLOEOSSOOIREOLEOLETDSY TP

Oof DacKgammon .seeeesescosccscs
of black jJack sveessvesrcceses
Of chesSS ...ieevessvsssacescnse
Of CrapS ceeessscescsccacsccss
of dramatic reversals
of hunt-the~wumpus ....ceceeee

BAMES seessesscsesasscssscsssssssns
gamma function e.ceececesscsocssase
gamma: log gamma function ....ceecee
gevt: convert floating-point ......

generate
generate
generate
generate
generate
generate
generate
generate
generate
generate
generator
get
get
get
get
get
get
get
get
get
get
get
get
get
get
get
get
get
get

name

- xvii -~

a maze
an 10T fault

es e es e

C flOW graph seeccvanvecasc s

C program

DES encryptioll seeeecennss
encryption Key .eeeeecenee

filename for terminal
names from i-numbers.,

LI ]

programs for simple ....04
uniformly distributed/ ..,

from UID

a string from a stream ,....s00
and set user limits ..c.ceeveese
character login name of the ,..
character or word from/
entries from name list
file creation mask cceeeeoovess
file system statistics ....oce.
login name .v.eeceescscssssncan
login Name ...ieeeveccosorsssnnos
MeSS3age QUEUE c.eeeessosssccsns
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name of current operating .....
option letter from argument ..,
password file entry ..cceseeces
pathname of current working ...
process and child process .....
process, process group, and ...
real user, effective user,/ ...

ldlread(3X)
bessel (3M)
sinh{(3M)
floor(3M)
300(1)
hp(1)
u50(1)
trig(3M)
exp(3M)
fread(3S)
fwtmp(1M)
jotto(6)
moo(6)
back(6)
bj(6)
chess(6)
eraps(6)
reversi(6)
wump(6)
intro(6)
gamma(3M)
gamma(3M)
ecvt(3C)
maze(6)
abort(3C)
cflow(1)
cxref(1)
crypt(3C)
makekev(1)
ctermid(38)
ncheck( 1M)
lex(1)
drandig8(3c)
rand(3C)
gets{38)
ulimit(2)
cuserid(33)
getc(38)
nlist(3C)
umask(2)
ustat(2)
getlogin(3C)
logname(1)
msgget(2)
getpw(3C)
uname(2)
getopt(3C)
getpwent(3C)
getewd (3C)
times(2)
getpid(2)
getuid(2)
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semget: get set of semaphores ...cceeeeess.. Semget(2)
shmget: get shared memory segment ,.,...... shmget(2)
tty: get the terminal's nName ....eeeeee. ttv(1)
time: get time s.iveieercacesssccscasacses time(2)
character or word from stream  getc, getchar, fgetc, getw: get .,. getc(3S)

character or word from/ getc, getchar, fgetc, getw: get ......... getc(3S)
working directory getcwd: get pathname of current ... getewd(3C)
user,/ getuid, geteuid, getgid, getegid: get real user, effective ., getuid(2)

environment name getenv: return value for .......... getenv(3C)
real user, effective/ getuid, geteuid, getgid, getegid: get ..... getuid(2)
effective user,/ getuid, geteuid, getgid, getegid: get real user, ... getuid(2)
setgrent, endgrent: obtain getgrent, getgrgid, getgrnam, ..... getgrent{(3C)
endgrent: obtain getgrent, getgrgid, getgrnam, setgrent, .,.... getgrent(30)
obtain getgrent, getgrgid, getgrnam, setgrent, endgrent: ..... getgrent(3C)
getlogin: get login name .......... getlogin(3cC)
argument vector getopt: get option letter from .... getopt(3C)
getopt: parse command options ..... getopt(1)
getpass: read a password .......... getpass(3C)
process group, and/ getpid, getpgrp, getppid: get process, .... getpid(2)
process, process group, and/ getpid, getpgrp, getppid: get ..... getpid(2)
group, and/ getpid, getpgrp, getppid: get process, process ..... getpid(2)
getpw: get name from UID .....c00.. getpw(3C)
setpwent, endpwent: get password/  getpwent, getpwuid, getpwnam, ..... getpwent(3C)
password/ getpwent, getpwuid, getpwnam, setpwent, endpwent: get ., getpwent(3C)
endpwent: get password/ getpwent, getpwuid, getpwnam, setpwent, ..... getpwent(3C)
stream gets, fgets: get a string from a ., gets(3S)
and terminal settings used by getty gettydefs: speed ..ieess0es.. gelbydefs(l)
modes, speed, and line/ getty: set terminal type, ....o.... gettv(iM)
ct: spawn getty to a remote terminal ........ ct(1C)
settings used by getty gettydefs: speed and terminal .,... gettvdefs(4)
get real user, effective user,/ getuid, geteuid, getgid, getegid: ., getuid(2)
pututline, setutent, endutent,/  getutent, getutid, getutline, ,.... getut(3C)
setutent, endutent,/ getutent, getutid, getutline, pututline, .... getut(3C)
endutent,/ getutent, getutid, getutline, pututline, setutent, ... getut(3C)
stream getc, getchar, fgetc, getw: get character or word from .. getc(3S)
date and time/ ctime, localtime, gmtime, asctime, tzset: convert ... ctime(3C)
setjmp, longjmp: non-local BOLO tieevesnscsoncvescsnrscssnesss Setjmp(3C)
cflow: generate C flow Erap? coeveesecosccsscssescesssssss Cflow(1)
sag: system activity graph ..eeececcssscscssssscsessssss Sag(1)
type-~box greek: graphics for the extended TTY-37 .. greek(5)
TTY<37 type-box  greek: graphics for the extended ,, greek(5)
greek: select terminal filter ..... greek(1)
for a pattern grep, egrep, fgrep: search a file , grep(1)
chown, chgrp: change owner or ErOUDP t.isesesconssosccsnscsssssasess Chown(1i)
newgrp: 1log in t0 a New gEIrOUP s.vescecsscesscsscscssssnsses NEWErp(1)
/real user, effective user, real group, and effective group IDs .... getuid(2)
/getppid: get process, process group, and parent process IDs ..... getpid(2)
group:  Zroup file .i.eesesscessssssssnssse Broup(ll)
group: group file ..eseceessssceess group(l)
Setpgrp: set process Broup ID ....eecescececscoscnaceses SELPErp(2)
setuid, setgid: set user and  group IDS .s.ieeevsacccssossasanssss S€tUid(2)
id: print user and group IDs and names ...cecceveceess 1d(1)
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user, real group, and effective
chown: change owner and

send a signal to a process or a
maintain, update, and regenerate
checkers. pwck,

ssignal,

hangman ;

moo :

300 and 300s/ 300, 300s:

2640 and 2621<series/ hp:

DASI 480 terminal U50:

nohup: run a command immune to
hcreate, hdestroy: manage
spell, hashmake, spellin,

find spelling errors spell,
search tables hsearch,

tables hsearch, hcreate,
aouthdr: optional aout

scenhdr: section

filehdr: file

ldfrread: read the file

/seek to the optional file
/read an indexed/named section
file ldahread: read the archive
help: ask for

hp: handle special functions of
HP 2640 and 2621-series/
manage hash search tables

wump: the game of

sinh, cosh, tanh:

hyphen: find

function

Setpgrp: set process group

names

semaphore set or shared memory
issue: issue

emplx, demplx, ichar,/ int, ifix,
, id: print user and group
process group, and parent process
real group, and effective group
setgid: set user and group

dble, cmplx, demplx, ichar,/ int,
core: format of core

crash: examine system

nohup: run a command

fine: fast

long integer data in a machine
/tgetstr, tgoto, tputs: terminal
ptx: permuted

Permuted Index

group IDs /real user, effective ...
group of a file ..iceeesoesceonsnens
group of processes Kill: sveeeveces
groups of programs makKe: .s.eeseesse
grpck: password/group file ...
gsignal: software sSignals ceeeeeees
guess the word
ZUESSINE HAMEe ...eesssesscsascncess
handle special functions of DASI ..
handle special functions of HP ,...
handle special functions of the ...
hangman: guess the word
hangups and qQuits ...ceeeesocconasns
hash search tables hsearch, .¢ce...
hashcheck: find spelling errors ...
hashmake, spellin, hashcheck: .....
hcreate, hdestroy: manage hash ....
hdestroy: manage hash search ,.,...
header
header
header
header
header
header
header

se 0000

St e ee00se s 000l

for a common object file .,.
for commoiny object files ....
of a common object file ,...
of a common object file ,...
of a common object file .,..
of a member of an archive ,,
Pelp viveececscrvasasssscssssnsenss
help: ask for help ceeveececscanses
HP 2640 and 2621<series/ .eeececess
hp: handle special functions of ...

hsearch, hcreate, hdestroy: .e¢coc.e.
hunt—the-—wumpus ee0ceess s 0sssns s

hyperbolic functions .ceececececcess
hyphen: find hyphenated words .....
hyphenated words ...cseses00000s0ses
hypot: Euclidean distance ...cccoec.
ID T 8 8 6 0 0 0@ 0 00 S SO OO R LB O S PO 0SS e Y
id: print user and group IDs and ,.
id /remove a message QUEUe, ..c..ee
identification file .ceceevcocccnnes
idint, real, float, sngl, dble, ...
IDS and names ...ecocessscscscnseas
IDs /getppid: get process, .cessees
IDs /real user, effective user, ...
IDs setuid, .ivieesvescecsnccecccane
ifix, idint, real, float, sngl, ...
image file .ieeveevsessonsoscescnes
imagesS. siiieesscccacncosososcscansns
immune to hangups and quits .......
incremental backup., eeeseseoscssass
independent fashion, /access ..eee.
independent operation routines ,...
index

®s s 0 s 00000 csPsteses LRSI OERDS
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getuid(2)
chowa(2)
kill(2)
make(1)
pwck(1M)
ssignal(3C)
hangman(6)
moo(6)
300(1)

hp(1)

450(1)
hangman(6)
nohup(1)
hsearch(3C)
spell(1)
spell(1)
hsearch(32C)
hsearch(3C)
acuthdr (L)
senhdr(4)
filehdr(y)
ld thread(3X)
ldohseek(3X)
ldshread(3X)
ldahread(3X)
help(1)
help(1)
hp(1)

hp(1)

hsearch(3C)
wump(6)

sinh(3M)
hyphen(1)
hyphen(1)
hypot(3M)
setpgrp(2)
id(1)
iperm(1)
issue(l)
ftype(3F)
id(1)
getpid(2)
getuid(2)
setuid(2)
ftype(3F)
core(l)
crash(1M)
nohup(1)
finc(1M)
sputl(3X)
termcap(3)
ptx(1)
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package for formatting a permuted
a common/ ldtbindex: compute the
common object/ ldtbread: read an
a/ ldshread, ldnshread: read an
ldsseek, ldnsseek: seek to an
inittab: script for the
initialization.

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

popen, pclose:

process

clri: clear

inode: format of an

fscanf, sscanf: convert formatted
ungetc: push character back into
fread, fwrite: binary

stdio: standard buffered
clearerr, fileno: stream status
uustat: uucp status

install:

sngl, dble, cmplx, dcmplx,/
abs: return

abdl, 164a: convert between long
sputl, sgetl: access long

atol, atoi: convert string to
/1tol3: convert between 3-byte
between 3-byte integers and long
becopy:

system consistency check and
rjestat: RJE status report and
cat: prhototypesetter

err: error-logging

termio: general terminal

ttv: controlling terminal
characters asa:

sno: SNOBOL

pipe: create an

facilities status ipes: report
package stdipc: standard

sleep: suspend execution for an
sleep: suspend execution for
subroutines and libraries
miscellaneous facilities

and application programs
formats

files

maintenance commands and/
calls and error numbers
maintenance procedures

index mptXx: the MACT0 .eeoveesnsnss
index of a symbol tablie entry of ..
indexed symbol table entry of a ...
indexed/named section header of ...
indexed/named section of a/
init process ..ecevecssscosscccoves
init, telinit: process control .,..
initialization.
initialization shell scripts.
initiate pipe to/from a process .,.
inittab: script for the init ......
ienode.
inode .. .vieeecesvassesccscecssnsns
inode: format of an inode .........
input scanf, cteeeereorscsscsesscnosses
input stream ...ciecsescsescerascnse
input/output (.eiieerrrrnncscsocenn
input/output package ...ececececces
inquiries ferror, feof, (eceveesses
inquiry and job control (iveeeeesss
install commandsS, .sseessescccnccns
install: install commands. ...ceess
int, ifix, idint, real, float, ....
integer absolute value ..sceesesees
integer and base~HU4 ASCII string ..
integer data in a machine/
integer strtol, .civescrecccscscnns
integers and long integers ....ce.e
integers 13tol, 1tol3: convert ....
interactive block COPY. coveeecoase
interactive repair, /file ....000.s
interactive status console
interface
interface
interface
interface .iieeveeccscsensanccsonses
interpret ASA carriage control ....
interpreter ...ccoeecececccccssssnssns
interprocess channel ..ceesecsceses
inter~process communication .......
interprocess communication ........
interval
interval
intro:
intro:
intro:
intro:
intro:
intro:
intro:
intro:
intro:

ss v e es st ORI PR Y

eveo

09 e 0 s 8 0000000 PTEVIOELTIOITCLNEOLTSTE

ss s eoc e
® 08 0000000 POLOLNSERNBOESEOEETTDSITDNDT
v e vs0ses s s sssevsvsstoe

P 0080000000000

e s 0N GONBIOCLIPINONRBSOOCELIEEROETS

08 22 08828 PPN B O0OSOOCEOIOTSTPSEDN

introduction to
introduction to
introduction to
introduction to
introduction to
introduction to
introduction to
introduction to
introduction to

commands ...
file ...e00s
games .....0
special ....
system ..,...
system ..,,.
system .....
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mptx(5)
ldtbindex (3X)
1dtbread{3X)
ldshreart(3X)
1dsseek(3X)
inittab(4)
init{(1M)
init(1M)
bre(1M)
popen(3S)
inittab(4)
elri(1M)
inode(4)
inode(4)
scanf(3S)
ungetc(38)
fread(38)
stdio(3%)
ferror(3S)
uustat(1C)
install(1M)
install(14)
ftype(3F)
abs(3C)
ab41(3C)
sputl(3X)
strtol(3C)
13t01(3C)
13t0l(3C)
becopy(1M)
fsck(1M)
rjestat(1C)
cat(7)
err(7)
termio(7)
tty(7)
asa(1)
sno(1)
pipe(2)
ipes(1)
stdipc(3C)
sleep(1)
sleep(3C)
intro(3)
intro(s)
intro(1)
intro(y)
intro(6)
intro(7)
intro(1M)
intro(2)
intro(8)
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application programs intro: introduction to commands and ...... intro(1)
intro; introduction to file formats ...... intro(4)
intro: introduction to games ......ce004... intro(6)
facilities intro: introduction to miscellaneous ..... intro(%)
intro: introduction to special files .,... intro(7)
libraries intro: introduction to subroutines and ,,, intro(3)
maintenance commands/ intro: introduction to system ...veeeesee. intro(iM)
maintenance procedures intro: introduction to system ....eece.e.. intro(8)
error numbers intro: introduction to system calls and ,, intro(2)
ncheck: generate names from 1-~NUMDErs. tveeeceecescsssosansesss NCheck(IM)
ioctl: control device .....ea0000.. i0Ct1(2)
abort: generate an INT faUlt suveeeeevosssossansnseeas abort(3C)
semaphore set or shared memory/ iperm: remove a message queue, ..., iperm(1)
communication facilities status ipcs: report inter-process ........ ipcs(1)
/islower, isdigit, isxdigit, isalnum, isspace, ispunct,/ ....... ctype(3tion
section header of a/ ldshread, ldnshread: read an indexed/named ,. ldshread(3X)
indexed/named section/ ldsseek, 1dnsseek: seek tO @1 ....eveessess. ldsseek(3X)
file header of a common object/ ldohseek: seek to the optional .... ldohseek(3X)
object file for reading ldopen, ldaopen: open a common .... ldopen(3X)
relocation entries of a section/ ldrseek, ldnrseek: seek t0 ........ ldrseek(3X)
indexed/named section header of/  ldshread, ldnshread: read an ...... ldshread(3X)
indexed/named section of a/  ldsseek, ldnsseek: seek to an .,... ldsseek(3X)
symbol table entry of a common/ ldtbindex: compute the index of a ., ldtbindex(3X)
table entry of a common object/ ldtbread: read an indexed symbol .. ldtbread(3X)
table of a common object file 1ldtbseek: seek to the symbol ...... ldtbseek(3X)
getopt: get option letter from argument vector ,...... getopt(3C)
lexical tasks lex: generate programs for simple . lex(1)
lex: generate programs for simple lexical tasKsS ceeeseccooccsccssessss 1€x(1)
introduction to subroutines and  libraries intro: .....ceceeeeeeees. intro(3)

ordering relation for an object library lorder: find ......cceese0.. lorder(1)
archives ar: archive and library maintainer for portable .., ar(t)

ulimit: get and set user 1imits ...icevvecesscerscesasensssss Ulimit(2)
line: read one line ,....veeseccscsesessnssseseesss 1ine(1)
establish an out-going terminal line connection dial: ...vceveesees dial(3C)
type, modes, speed, and line discipline. /set terminal .... getty(1M)
object file linenum: line number entries in a common ,,. linenum(4)
/1dlinit, ldlitem: manipulate line number entries of a common/ .. ldlread(3X)
of a/ ldlseek, ldnlseek: seek to line number entries of a section .. ldlseek(3X)
object/ strip: strip symbol and line number information from an ... strip(1)
nl: line numbering filter ....eeeeeeee. nl(1)
cut out selected fields of each line of a file Cut: ..eeeeevesseees CUt(1)
’ lpd: 1line printer daemon ...eeseveveeees 1pd(1C)
send/cancel requests to an LP line printer lp, cancel: .....ee0.. 1p(1)
lpr: line printer spocler .......esesess 1pr(1)
line: read one 1line ....vceeveeees. line(1)
lsearch: linear search and update ...,...... 1search(3C)
col: filter reverse line«feeds .....ccececeeecacsseesss ¢01(1)
common object file 1linenum: line number entries in a , linenum(4)
comm: select or reject lines common to two sorted files ,, comm(1)
uniq: report repeated lines in a file .,...cceveevcecees. Uniq(1)
of several files or subsequent lines of one file /same lines ..,... paste(1)
subsequent/ paste: merge same lines of several filesor ......... paste(1)
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Permuted Index

link, unlink: exercise
files 14d;
a,out: common assembler and

cp, 1n, mv: copy,
link:
and unlink svstem calls.

nlist: get entries from name
1s:

for a file system. ff:

nm: print name

fsck checklist:

associated with a/ sparelist:
xargs: construct argument

cp,

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

gamma:

newgrp:

exponential, logarithm,/ exp,
logarithm, power,/ exp, log,
/1og10, pow, sqrt: exponential,
errpt: process a report of
getlogin: get

logname: get

cuserid: get character
logname: return

passwd: change

setting up an environment at

user

abll, l6la: convert between
independent/ sputl, sgetl: access
between 3-~byte integers and
setjmp,

for an object library

nice: run a command at

to an LP line printer
send/cancel requests to an
enable, disable: enable/disable
/lpshut, lpmove: start/stop the
accept, reject: allow/prevent
lpadmin: configure the

lpstat: print

spooling system.

request/ 1lpsched, lpshut,

start/stop the LP request/

link and unlink system calls. .....
link editor for common object .....
link editor Outpul ..ieeeecresoanses
link: 1ittk to 3@ file (iieevevscnesns
link or move fileS ..veeevesnseeanse
link t0o 2@ file tivevevensancssnnans
link, unlink: exercise link .......
lint: a C program checker .........
list .......
list contents of directories ......
list file names and statistics ,...
list of common object file .eevesen
list of file systems processed by .,
list the spared sSectors ..ieeieecees
list(s) and execute command ,......
in, mv: copy, link or move files ..
localtime, gmtime, asctime, .......
locations in progral ..e.ceseccsscssss
lock process, text, or data in ....
log gamma function .eeeeeeescecoacs
log in tO a3 nNew Eroup ceececsscsacs
log, 10810, pOw, SQrt: .eececesecns
log10, pow, sqgrt: exponential, ....
logarithm, power, square root/ ....
logged ErrOIl'Se eevcssvecscssscesnson
10gin NaMe ..v.evecencaossssssscses
login nName .s.veveseesenessssonssens
login name of the USer ..eeceeccaes
login name of USer ...eeseevsscncsee
login password ...eeeveecsccscosscee
login: sign onl s eovccnncnns
login time profile: ..ceveesceceesne
logname: get login name ....cco000.
logname: return login name of .....
long integer and base-64 ASCII/ ...
long integer data in a machine ....
long integers /1ltol3: convert .....
longjmp: non<local gOtO te.ececccoses
lorder: find ordering relation ....
low priority ...eveeececnccecsccces
lp, cancel: send/cancel requests ..
LP line printer 1lp, cancel: .......
LP printers ...iceecesesccossescons
LP request scheduler and move/ .,..
LP requests. cieeeescccerccsnnsacee
LP spooling system. .eeeececesscess
LP status informationl ....ceveecces
lpadmin: configure the LP ...¢0.00e
lpd: line printer daemon ....cco00
lpmove: start/stop the LP sivveeees
lpr: line printer spooler .........
lpsched, 1lpshut, 1pmove: ...cesoces

s s e e s e0s0B PRt
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link(1M)
14(1)
a.out(l)
1ink(2)
ep(1)
1ink(2)
link(1M)
lint(1)
nlist(3C)
1s(1)
£r{1m)
nm(1)
checklist(4)
sparelist(8)
xargs(1)
ep(1)
ctime(3C)
end(3C)
plock(2)
gamma( 3M)
newgrp(1)
exp(3M)
exp(3M)
exp(3M)
errpt (1M)
getlogin(3C)
logname( 1)
cuserid{33)
logname{3X)
passwd(1)
login(1)
profile(y)
logname( 1)
logname(3X)
aby1(3¢C)
sputl(3X)
13tol(3C)
setjmp(3C)
lorder(1)
nice(1)
1p(1)

1p(1)
enable(1)
lpsched(1M)
accept (1M)
lpadmin(1M)
1pstat(1)
lpadmin( 1M}
1pd(1C)
1psched(1M)
lpr(1)
lpsched (1M}



Permuted Index

LP request scheduler/ lpsched, lpshut, lpmove: start/stop the ..., lpsched(1M)
information  1lpstat: print LP status ........... lpstat(1)
jrandu8,/ drandu8, erandi8, 1lrandi8, nrandi8, mrandi8, ........ draanddB8(3C)
1s: list contents of directories ,, 1s(1)
update  1lsearch: linear search and ........ lsearch(3C)
pointer  lseek: move read/write file ....... lseek(?)
integers and long/ 13tol, 1tol3: convert between 3-byte ..... 13t0l(3C)
m4: Macro ProcesSsSOr ..eeeescesessss MU(T)
fscv: convert files between  M68000 and VAX<11/780/ seeeesecess. f5cv(IM)
your processor/ pdp'1, u3b, vax, m68k: provide truth value about ... machid(1)
/access long integer data in a machine independent fashion. ...... sputl(3X)
documents mm: the MM macro package for formatting ...... mm(5)
mosd: the OSDD adapter macro package for formatting/ ..... mosd(5)
permuted index mptx: the macro package for formatting a .... mptx(5)
viewgraphs and/ mv: a troff macro package for typesetting ..... mv(%)
ml: Macro ProcesSsOr s.eecesssssvesesssas ME(T)
documents formatted with the MM macros /checkmm: print/check ...... mm(1)
this manual man: macros for formatting entries in ,. man(5)
rmail: send mail to users or read mail Mail, ..veeecesccssareeessseees Mail{)
or read mail mail, rmail: send mail to users ... mail(1)
mail, rmail: send mail to users or read mail ........ mail(1)
malloc, free, realloc, calloc: main memory allocator .....ssses... malloc(3C)
groups of programs make: maintain, update, and regenerate .. make(1)
ar: archive and library maintainer for portable archives .., ar(1)
intro: introduction to system maintenance commands and/ ......... intro(1M)
intro: introduction to system maintenance procedures ......e..... intro(8)
mkdir: make a directory si.eeceescsssecsss mkdir(1)
ordinary file mknod: make a directory, or a special or ., mknod(2)
mktemp: make a unique filename ......e..... Mktemp(3C)
regenerate groups of programs make: maintain, update, and ,...... make(1)
banner : make POSLErS eveeiecesecssssesssssss banner(?)
makekey: generate encryption key .. makekey(1)
main memory allocator malloc, free, realloc, calloc: ,... malloc(3C)
entries in this manual man: macros for formatting ........ man(5)
onyx: Onyx 6810 special system service ., onyx(2)
service onyx: Onyx 6810 special system ,... onyx(2)
one spare: replace a bad sector with a spare ., spare(8)
spare: replace a bal sector with a sSpare One (...sesce.. spare(8)
sparelist: list the spared sectors associated with a slice ... sparelist(8)
onyx: Onyx 6810 special sSystem  Service .....cecesscecsssscnsosssss ONYX(2)
spared sectors associated with a slice sparelist: list the ,........ Sparelist(8)
replace a bad sector with a Spare ONE SPAre€: .essesssscsscsssss Spare(8)
a spare one spare: replace a bad sector with ., spare(8)
slice sparelist: 1ist the spared sectors associated with a ., sparelist(8)
sectors associated with a slice sparelist: list the spared .,...... sparelist(8)
onyx: Onyx 6810 - special system service ............ onyx(2)
adduser: add a user to the  SyStem ..eeecevsesssosssscsssssssss adduser(iM)
onyx: Onyx 6810 special SysStem Service .seeeececosscscsscsss ONYX(2)
checkcw: prepare constant~width text for troff CW, seeeeeesccccesss CW(T)
plock: lock process, text, or data in memory ........... plock(?)
tgetstr, tgoto, tputs: terminal/ tgetent, tgetnum, tgetflag, ....... termecap(3)
terminal/ tgetent, tgetnum, tgetflag, tgetstr, tgoto, tputs: .. termcap(3)
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Permuted Index

tgoto, tputs: terminal/ tgetent,
tgetent, tgetaum, tgetflag,
tgetnum, tgetflag, tgetstr,

ttt, cubic:

stime: set

time: get

time:

data and system activity timex:
systems for optimal access

profil: execution
up an environment at login

asctime, tzset: convert date and
clock: report CPU

process times

update access and modification
get process and child process
set file access and modification
process data and system/

for a temporary file
/tolower, _toupper, _tolower,
" popen, pclose; initiate pipe
toupper, toleower, toupper,
toascii: translate/—toupper.
tsort:

acctmerg: merge or add
modification times of a file
translate/ toupper, tolower,
_tolower, toascii: traaslate/
/tgetflag, tgetstr, tgoto,

ptrace: process

tr:

_toupper, _tolower, toascii:

ftw: walk a file

twalk: manage binary search

tan, asin, acos, atan, atan2:
tbl: format tables for nroff or
prepare constant-width text for
typesetting viewgraphs and/ mv: a
mathematical text for nroff or

values

pdp11, u3b, vax, m68k: provide
true, false: provide

binary search trees

interface

tgetnum, tgetflag, tgetstr, .......
tgetstr, tgoto, tputs: terminal/ ..
tgoto, tputs: terminal/ tgetent, ..
ticetac—to0e .iececarsesscccrriennose
tiMe siuveevesencescesocsecsonsnnes
LiMe tovvesesncnsnsssssassosasssons
time a command ,..ceeccoscosccsecsns
time a command; report process ,...
time. dcopy: copy file (..ceevencan
time: get time ...ececvcccecsccccne
time profile ,.i.iecevsscccocsceansos
time profile: setting ....ccveeees.
time: time a command .eceeccsccesss
time to string /gmtime, ..eevensnnee
time used .....eeeveercscrccasocsas
times: get process and child ,,....
times of a file touch:
times times:
times utime: ,.cieecesosncsceseocss
timex: time a command; report .....
tmpfile: create a temporary file ..
tmpnam, tempnam: create a name ,...
toascii: translate characters .....
to/from a pProcesSsS ..eeessessccscnse
_tolower, toascii: translate/ .....
tolower, _toupper, _tolower, ......
topological 8S0rt ...ceeececocsnsces
total accounting files, .......cs..
touch: update access and ,....ce00.
_Ytoupper, _tolower, toascii: ......
toupper, tolower, toupper, ...cse.
tputs: terminal independent/ ......
tr: translate characters ...esvecees
Lrace .ivieeeeeceosoresccscoscscnncna
trace: event—tracing driver .......
translate characters ,oceveessssees
translate characters /tolower, ....
tree ,.iivieecienncscsssocssscccsneans
trees tsearch, tdelete, ....ccccoee
trigonometric functions /cos, .eese
Lroff ceeecvesencsssssenssassonsane
troff cw, checkeW: .eccevesessconss
troff macro package for .....cceees
troff /neqn, checkeq: format ......
troff: typeset text ,...cececennses
true, false: provide truth ,,......
truth value about your processor/ ,
truth values ..ceeessnncscasssscses
tsearch, tdelete, twalk: manage ...
tsort: topological SOrt .....ceeese
ttt, cubic: tic-tac-toe .,..00cccee
tty: controlling terminal .....ces.

seecevesesssen

T e P s e ess0 e e OB RO EE
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termcap(3)
termcap(3)
termecap(3)
£ttt (6)
stime(2)
time(2)
time(1)
timex (1)
dcopy(1M)
time(2)
profil(2)
profile(d)
time(1)
ctime(3C)
clock(3C)
times(2)
touch(1)
times(2)
utime(2)
timex(1)
tmpfile(3S)
tmpnam(33)
conv(3C)
popen(38)
conv(3C)
conv(3C)
tsort(1)
acctmerg(1M)
touch(1)
conv(3C)
conv(3C)
termcap(3)
tr(1)
ptrace(2)
trace(7)
tr(1)
conv(3C)
ftw(3C)
tsearch(3C)
trig(3Mm)
tbl(1)
ew(1)
mv(5)
eqn(1)
troff(1)
true(1)
machid(1)
true(1)
tsearch(3C)
tsort(1)
ttt(6)
tty(7)



greek: graphics for the extended
terminal

utmp file of the current user
/runacct, shutacct, startup,
trees tsearch, tdelete,

file: determine file

getty: set terminal

truth value about your processor
graphics for the extended TTY~37
types: primitive system data
types

and slides mmt, mvt:

troff:

mv: a troff macro package for
/localtime, gmtime, asctime,
value about vour/ pdp1i,

getpw: get name from

mask

mask

file system. mount,
operating system
System
input stream

seedl8, lcongl8: generate
file

mktemp: make a

config: configure
cu: call another
unlink system calls. link,

unlink: exercise link and
umount:

files pack, pcat,

lsearch: linear search and
times of a file touch:

programs make: maintain,

syne:

syne:

du: summarize disk

logname: return login name of
su: become superuser or another
write: write to another

setuid, setgid: set

id: print

get character login name of the
and/ /getgid, getegid: get real
' environ:
ulimit: get and set

Permuted Index

tty: get the terminal's name ......
TTY-37 type-box .ievesccecocsssnnen
ttyname, isatty: find name of a ...
ttyslot: find the slot in the ....,
turnacct: shell procedures for/ ...
twalk: manage binary search .......

type

type, modes, speed, and line/ .....
tvpe /u3b, vax, m68k: provide .....
typeﬂbOX grEER: e s e mec sttt e

types LI IS AR A S U B B B B B R BB N N L

types: primitive system data ......

tvpeset documents, viewgraphs,

typeset text ...iveceesecsccncsosnns
tvpesetting viewgraphs and/ .......
tzset: convert date and time to/ ..
u3b, vax, mb68k: provide truth .....

UID

ulimit: get and set user limits ...

umask:
umask:
umount :
umount:
uname:

set and get file creation ..
set file«creation mode .....
mount and dismount
unmount a file system ,....
get name of current ,.ecece.

uname: print name of current UNIX .
ungetc: push character back into ..
uniformly distributed/ /srandi§, ..
uniq: report repeated lines in a ..
unique filename ,.c.eececcasevcccses
units: conversion program ..ceceecee

UNTIX SYSTEM V.,

e s 0000000000000

UNIX SYSTEM V System ..cceccocscccse

unlink: exercise link and

unlink: remove directory entry ....

unlink system calls. link,
unmount a file systenm

unpack: compress and expand ,..ee.s
update R R N N O N I
update access and modification ....
update, and regenerate groups of ..
update sSuper<blOCK ..eeeessccasvecs
update the super block ..ieesecenes

usage 9 S 00000000 OTOBOOISODPRO OSSO E

user
user
user
user
user
user

9000006000000 00CEROINCEOLIOEBOEOLNOOOED
® 9500000 PPPEROCENSONOPONSDOEEESTORS

and group IDS 0 000 OB OO EE TSSO RDS
and group IDs and names ......
cuserid:

ee s e s sCeBIITSTIOIITOIOGEREBTROOTRDS

user, effective user, real group, .

user environment

user limits
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tty(1)
greek(5)
ttyname(3C)
ttyslot(3C)
acetsh(1M)
tsearch(3C)
file(1)
getty(1M)
machid(1)
greek(s)
types(5)
types(s)
mmt(1)
troff(1)
mv(5)
ctime(3C)
machid(1)
getpw(3C)
ulimit(2)
umask(?2)
umask(1)
mount ( 1M)
umount(2)
uname(2)
uname(1)
ungetc(3S)
drand48(3C)
uniq(1)
mktemp(3C)
units(1)

config.68(1M)

cu(1C)
link(1M)
unlink(2)
link(1M)
umount(2)
pack(1)
1search(3C)
touch(1)
make(1)
syne(2)
syne(1)
du(1)
logname(3X)
su(1)
write(1)
setuid(2)
id(1)
cuserid(38)
getuid(2)
environ(s)
ulimit(2)



Permuted Tndex

/getegid: get real user, effective
adduser: add a

in the utmp file of the current
wall: write to all

editor (variant of ex for casual
mail, rmail: send mail to
statistics

modification times

utmp, wtmp:

endutent, utmpname: access
ttyslot: find the slot in the
formats

/pututline, setutent, endutent,
clean-up.

uusub: monitor

uuclean:

control uustat:

copy

uucp,

uucp, uulog,

System-to~UNIX System file/ uuto,
job control

System~to~UNTX System file copy
execution

abs: return integer absolute
/u3b, vax, mb68k: provide truth
getenv: return

ceiling, remainder, absolute
true, false: provide truth

edit: text editor

about your processor/ pdp1i, u3b,
/files between M68000 and

get option letter from argument
assert:

vpr:

ve:

display editor based on ex
mmt, mvt: tvpeset documents,
macro package for typesetting
ex vi: screen oriented
svstems with label checking.
systems with label checking.
file system: format of system

process
terminate wait:
stop or terminate
ftw:

user, real group, and effective/ ,,
user to the SyStemM sesecsessersnsns
user ttyslot: find the slot .......
USEI'S. sesecsssssvoeassasssssssssans
users) edit: text .. cieveesecssonse
users or read mail ...ieeecencacans
ustat: get file system ..vecevcvcene
utime; set file access and ........
utmp and wtmp entry formats .......
utmp file entry /setutent, ........
utmp file of the current user ,,...
utmp, wtmp: utmp and wtmp entry ...
utmpname: access utmp file entry ..
uuclean: uucp spool directory .....
uucp NetworkKe eceeeecoscseacsssssnnns
uucp spool directory clean-up. «...
uucp status inquiry and job .......
uucp, uulog, uuname: unix to unix .
uulog, uuname: unix to unix copy ..
uuniame: unix to uniXx COPY eceecceses
uupick: public UNTIX cviveerevcencnse
uustat: uucp status inquiry and ...
uusub: monitor uucp network. ...,
uuto, uupick: public UNIX ...c00vee
uux: unix to unix command
ValUe Liuesesnseasassssnssossonsese
value about your processor type ,..
value for environment name .,......
value functions /fabs: floor,
Values ...eecccececnccssocncnsnsone
(variant of ex for casual users) ..
vax, m68k: provide truth value ....
VAX-11/780 processors,
ve: version control ...eeececccncse
vector getopt: ..cceccsncrccssanene
verify program assertion ..ecceeeee
Versatec printer sSpooler ....ceeecee
version control ...cevecercocncesnss
vi: screen oriented (visual)

LI B

'Viewgraphs. and Slides eses00esscee

viewgraphs and slides /a troff ....
(visual) display editor based on ..
volcopy, labelit: copy file .......
volcopy, labelit: copy file ....c..
VOlUME ..cvieesossocnsssoscnssccnces
vpr: Versatec printer spooler .,...
wait: await completion of ....e0...
wait for child process to stop or ,
wait: wait for child process to ...
walk a file tree ..eecevesvcnncnnee
wall: write to all users. ,..eeceee
WC: word coOunt ...eeeececsesscnasece
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getuid(2)
adduser (1M)
ttvslot(3C)
wall(1M)
edit(1)
mail(1)
ustat(2)
utime(2)
utmp(4)
getut (3C)
ttyslot(3C)
utmp(4)
getut (3C)
uuclean( M)
uusub (M)
uuclean( 1M)
uustat(1C)
uucp(1C)
uuep(1C)
uucp(1C)
uuto(1C)
uustat(1C)
uusub(1M)
uuto (1C)
uux(1C)
abs(3C)
machid(1)
getenv(3C)
floor(3M)
true(1)
edit(1)
machid(1)
fsev(1M)
ve(1)
getopt(3C)
assert(3X)
vpr(1)
ve(1)
vi(1)
mmt(1)
mv(5)

vi(1)
volcopy(1M)
volcopy.1m,0ld
fa(l)
vpr(1)
wait(1)
wait(2)
wait(2)
ftw(3C)
wall(1M)
we(1l)



signal signal: specify
" signal signal: specify
crashes crash;

whodo:

who

cd: change

; chdir: change

getewd: get pathname of current
: pwi:
write:

putpwent:

wall:

write:

open: open for reading or
utmp, wtmp: utmp and
formats utmp,

accounting records., fwtmp,
hunt—the~wumpus

and execute command

Jo, jt, jn,

jo, j1, jn, vo,
compiler~compiler

Jo, j1, jn, yo, yi,

Permuted Index

what to do upon receipt of a ......
what to do upon receipt of a ......

what to do when the system

who is doing what.

s s 000

Who is on the syStem e 0 0 @ 90 O 6B
who: who is on the system .....c0000

whodo: who is doing what.

WOTrKing Adirectory ..ceeeeceecscecenss
WOorking directory ,.cecesesccscsecs
WOTrKiNlg directory seecececesscecces
working directory name ..cceeceecce
write on a file .eoveccenscscsonses
write password file enutry .cecceee.

write to all users,
write to another user

write: write on a file cicevcoonces

write:
writing

write to another user

s e 00

wtmp entry formats .eeeescescccssnse
wtmp: utmp and wtmp entry .eeeescee
wtmpfix: manipulate connect .,......
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NAME
SYNOCP

DESCR

intro - introduction to svstem calls and error numbers

SIS
#include <errno.h>

IPTION

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

All the possible error numbers are not listed in each systen
call description because many errors are possible for most
of the calls, The following is a complete list of the error
numbers and their names as defined in <errno.h>,

1 EPERM Not owner
Tvpically this error indicates an attempt to modifyv a
file in some way forbidden "except to its owner or
superuser, It is also returned for attempts by ordi-
nary users to do things allowed only to the superuser,

2 ENOENT No such file or directory
This error occurs when a filename is specified and the
file should exist but doesn't, or when one of the
~directories in a pathname does not exist,

3 ESRCH No such process
No process can be found corresponding to that specified
by the process identifier (pid) in kill(2) or
ptrace(2).

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

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

6 ENXTO No such device or address
I/0 on a special file refers to a subdevice which does
not exist; or the 1I/0 1is beyond the limits of the
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device, This error may also occur when, for example, a
tape drive is not on-line or no disk pack is loaded on
a drive,

7 E2BIG Arg list too long
An argument list longer than 5,120 bytes 1is presented
to a member of the exec(2) family,.

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

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

10 ECHILD No child processes
A wait(2) was executed by a process that had no exist-
ing or unwaited-for child processes,

11 EAGAIN No more processes
A fork(2) failed because the system's process table is
full or the wuser 1is not allowed to create any more
processes,

12 ENOMEM Not enough space

During an exec(2), brk(2), or sbrk(2) call, a program
asked for more space than the system is able to supplyv.
This is not a temporary condition; the maximum space
size 1is a system parameter, The error mav also occur
if the arrangement of text, data, and stack segments
requires too many segmentation registers, or if there
is not enough swap space during a fork(2).

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

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

15 ENOTBLK Block device required
A non-block file was mentioned where a block device was
required, e.g., in mount(2).

16 EBUSY Mount device busy
An attempt was made to mount a device that was already
mounted or an attempt was made to dismount a device on
which there is an active file (open file, -current
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17

18

19

20

21

22

23

24

26

27

28

INTRO(2)

directory, mounted-on file, active text segment), This
error also occurs if an attempt 1is made to enable
accounting when it is alreadyv enabled,

EEXIST File exists
An existing file was mentioned in an inappropriate con-
text, e.g., link(2).

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

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

ENOTDIR Not a directory

A non-directory was specified where a directory 1is
required; e.g., 1in a path prefix or as an argument to
chdir(2),

EISDIR 1Is a directory
An attempt was made to write on a directory.

EINVAL Invalid argument
Some invalid argument (e.,g., dismounting a non-mounted
device; mentioning an undefined signal in signal(2), or
kill(2); reading or writing a file for which 1lseek(2)
has generated a negative ©pointer). Also set by the
math functions described in the (3M) entries of this
manual,

ENFILE File table overflow
The system's table of open files is full, and tem-
porarily open(2) cannot be accepted,

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

ENOTTY Not a typewriter

ETXTBRY Text file busy
An attempt was made to execute a pure-procedure program
which 1is currently open for writing or reading. This
error also indicates an attempt to open for writing a
pure-procedure program that is being executed,

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

ENOSPC No space left on device
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During a write(2) to an ordinary file, there is no free
space left on the device,

29 ESPIPE Tllegal seek
An lseek(2) was issued to a pipe.

3¢ EROFR] Read-only file system
An attempt to modify a file or directory was made on a
device mounted read-only,

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

32 EPIPE Broken pipe
An attempt was made to write on a pipe for whiech there
is no process to read the data. This condition nor-
mally generates a signal; the error is returned if the
signal is ignored,

33 EDOM Math argument
The argument of a function in the math package (3M) 1is
out of the domain of the function,

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

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

36 EIDFM 1Identifier Removed
This error is returned to processes that resume execu-
tion due to the removal of an identifier from the file
system's name space (see msgctl(2), semctl(2), and
shmetl(2)).

37 ECHRNG Channel number out of range

38 EL2NSYNC Level 2 not svnchronized

39 EL3HLT Level 3 halted

40 EL3RST Level 3 reset

41 ELNRNG Link number out of range

42 EUNATCH Protocol driver not attached

43 ENOC$I No CSI structure available
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Ly EL2HLT Level 2 hralted
4g EDEADLOCK File locking deadlock situation
46 ENOSHP Not a binary shareable file

DEFINITIONS
Process ID
Each active process in the system is uniquely identified Dby
a positive integer called a process 1D, The range of this
ID is from 0 to 30,000,

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

Process Group 1D
Each active process is a member of a process group that is
identified by a positive integer called the process group
ID. This ID is the process ID of the group leader, This
grouping permits the signaling of related processes; see
kill(2).

Tty Group ID
Each active process can be a member of a terminal group that
is identified by a positive integer called the tty group 1D,
This grouping is wused %to terminate a group of related
processes wupon termination of one of the processes in the
group; see exit(2) and signal(2).

Real User ID and Real Group ID
Each user allowed on the system is identified by a positive
integer called a real user 1ID.

Each user is also a member of a group. The group is identi-
fied by a positive integer called the real group 1ID.

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

Effective User ID and Effective Group ID

An active process has an effective user ID and an effective
group ID that are used to determine file access permissions
(see below), The effective user ID and effective group 1ID
are equal to the process's real user ID and real group 1ID
unless the process or one of its ancestors evolved from a
file that had the set-user-ID bit or set-group-ID bit set;
see exec(2),

Superuser

-5 - Printed 6 1985



INTRO(2) INTRO(2)

A process is recognized as a superuser process and is
granted special privileges if its effective user ID is O,

Special Processes
The processes with a process ID of 0 and a process ID of 1
are special processes and are referred to as procl and
proct,

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

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

These characters may be selected from the set of all charac-~
ter wvalues excluding \0 (null) and the ASCII code for /
(slash),

Note that it is generally unwise to use %, 2, [, or ] as
part of filenames because 0of the special meaning attached to
these characters by the shell; see sh(1). Although permit-
ted, it is advisable to avoid the use of unprintable charac-
ters in filenames,

Pathname and Path Prefix
A pathname is a null-terminated <character string starting
with an optional slash (/), followed by zero or more direc-

tory names separated by slashes, optionally followed by a
filename,

More precisely, a pathname is a null-terminated <character
string constructed as follows:

{pathnamed>::=<filenamed>|<path-prefix><filenamed>;/
<path-prefix>::i=<rtprefix>|/<rtprefix>
<rtprefix>::=<dirname>/ <rtprefix><dirnamed>/

where <filename> is a string of 1 to 14 characters other
than the ASCII slash and null, and <{dirname> is a string of
1 to 14 characters (other than the ASCII slash and null)
that names a directory,

If a pathname begins with a slash, the path search begins at
the root directory. Otherwise, the search begins from the
current working directory.

A slash by itself names the root directory.

Unless specifically stated otherwise, the null pathame 1is
treated as if it named a non-existent file.
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Directory,
Directory entries are called links. By convention, a direc-
tory. contains at least two links, ., and ,,, referred to as
dot and dot-dot, respectively, Dot refers to the directory
itself and dot-dot refers to its parent directory,

Root Directory and Current Working Directory,
Each process has associated with it a concept of a root
directory and a current working directory for the purpose of
resolving pathname searches, A process's root directory
need not be the root directory of the root file system,

File Access Permissions.
Read, write, and execute/search permissions on a file are
granted to a process 1if one or more of the following are
true:

The process's effective user ID is superuser,

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

The process's effective user ID does not match the user
ID of the owner of the file, and the process's effec-
tive group ID matches the group of the file and the
appropriate access bit of the ““group'' portion (070)
of the file mode is set,

The process's effective user ID does not match the user
ID of +the owner of the file, and the process's effec~
tive group ID does not match the group ID of the file,
and the appropriate access bit of the “‘other'' portion
(07) of the file mode is set.

If none of these conditions exists, the corresponding per-
missions are denied,

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

struct ipc_perm msg_perm; /* operation permission struct */

ushort msg_qnum; /% number of msgs on q ¥*/

ushort msg gbvtes; /* max number of bytes on q ¥/
ushort msg 1lspid; /% pid of last msgsnd operation */
ushort msg lrpid; /* pid of last msgrcv operation */
time_t msg_stime; /% last msgsnd time %*/

time_t msg_rtime; /% last msgrcv time ¥*/

-7 = Printed 6 1985



INTRO(2) INTRC(2)

time_t msg_ctime; /% last change time %/
/% Times measured in secs since ¥/
/¥ 00:00:00 GMT, Jan. 1, 1970 ¥/

Msg_perm is an ipe_perm structure that specifies the message
operation permission (see below). This structure includes
the following members:

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

ushort gid; /% group id ¥/

ushort mode; /* r/w permission %/

Msg qnum is the number of messages currently on the queue,
Msg gbvtes 1is the maximum number of bytes allowed on the
queue, Msg lspid is the process id of the last process that
performed a msgsnd operation (see msgop(2)). Msg lrpid is
the process id of the last process that performed a msgrcv
operation (see msgop(2))., Msg stime is the time of the last
msgsnd operation, msg rtime is the time of the 1last msgrev
operation, and msg ctime is the time of the last msgetl(2)
operation that changed a member of the above structure,

Message Operation Permissions.
In the msgop(2) and msgetl(2) system call descriptions, the
permission required for an operation is given as {tokenl},
where token is the type of permission needed, interpreted as

follows:
coL0O Read by user
nozc00 Write by user
00060 Read, Write by group
00006 Read, Write by others

Read and Write permissions on a msgid are granted to a pro-
cess if one or more of the following are true:

The process's effective user ID is superuser,

The process's effective user ID matches msg perm.[cluid
in the data structure associated with msqid and the
appropriate bit of the “‘user'' portion (0600) of
msg perm,mode is set,

The process's effective wuser ID does not match
msg _perm.[cluid, the process's effective group 1ID
matches msg perm.[clgid, and the appropriate bit of the
““group'’ portion (060) of msg perm.mode is set.

The process's effective wuser 1ID does not match
msg perm.[clJuid, the process's effective group ID does

-8 - Printed 6 1985



INTRO(2) INTRO(2)

not match msg perm,[clgid, and the appropriate bit of
the ““other'' portion (06) of msg perm.mode is set,

Otherwise, the corresponding permissions are denied,

Semaphore Identifier
A semaphore identifier (semid) is a unique positive integer
created by a §3g§g£(2) system call. Each semid has a set of
semaphores and a data structure associated with 1it, The
data structure 1is referred to as semid ds and contains the

following members:

struct 1ipc_perm sem_perm; /* operation permission struct ¥/

ushort sem_nsems; /% number of sems in set #/
time_t sem_otime; /% last operation time ¥/
time_t sem_ctime; /% last change time ¥/

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

Sem_perm is an ipe_perm structure that specifies the sema-
phore operation permission (see below). This structure
includes the following members:

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

ushort gid; /¥ group id ¥/

ushort mode; /% r/a permission */

The value of sem nsems is equal to the number of semaphores

in the set, Each semaphore in the set is referenced by a
positive integer referred to as a sem num, Sem num values

run sequentially from 0 to the value of sem nsems minus 1,
Sem otime is the time of the last semop(2) operation, and

sem _ctime is the time of the last semctl(2) operation that
changed a member of the above structure,

A semaphore is a data structure that contains the following

members:
ushort semval; /% semaphore value */
short sempid; /% pid of last operation ¥/
ushort semncnt; /% # awaiting semval > cval */
ushort semzcnt; /* # awaiting semval = 0 ¥/

Semval is a non-negative integer., Sempid is equal to the
process ID of the last process that performed a semaphore
operation on this semaphore, Semncnt 1is a count of the
number of processes that are currently suspended until this
semaphore's semval becomes greater than its current value,
Semzent is a count of the number of processes that are
currently suspended until this semaphore's semval becomes

-9 - Printed 6 1985



INTRO(2) INTRO(2)

zero,

Semaphore Operation Permissions,
In the semop(2) and semctl(2) system call descriptions, the
permission required for an operation is given as {tokenl,
where token is the type of permission needed, interpreted as
follows:

on4oe Read by user
gcoz2o00 Alter by user
00060 Read, Alter by group
00006 Read, Alter bv others

Pead and Alter permissions on a semid are granted to a pro-
cess if one or more of the following are true:

The process's effective user ID is superuser,

The process's effective user ID matches sem perm.[cluid
in the data structure associated with semid and the
appropriate bit of the “Tuser'' portion (0600) of
sem perm,mode is set,

The process's effective wuser ID does not match
sem perm.,[cJuid, ~the process's effective group 1D
matches sem perm,[clgid, and the appropriate bit of the
““group'' portion (060) of sem perm.mode is set,

The process's effective wuser ID does not match

sem perm.[cluid, the process's effective group TID does
not match sem perm.,[clgid, and the appropriate bit of

the ““other'' portion (06) of sem perm,mode is set,

Otherwise, the corresponding permissions are denied,

Shared Memory Identifier
A shared memory identifier (shmid) is a wunique positive
integer created by a shmget(2) system call., Each shmid has
a segment of memory (referred to as a shared memory segment)
and a data structure associated with it, The data structure
is referred to as shmid ds and contains the following
members:

struet ipc_perm shm_perm; /* operation permission struct ¥/

int . shm_segsz; /% size of segment ¥/

ushort shm_cpid; /% creator pid #*/

ushort shm_1pid; /% pid of last operation #/
short shm nattch; /% number of current attaches %/
time t shm atime; /% last attach time #*/

time_t shm_dtime; /* last detach time #*/

time_t shm_ctime; /% last change time ¥/

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

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

ushort cuid; /% creator user id ¥/
ushort cgid; /% creator group id ¥/
ushort wuid; /* user 1id */

ushort gid; /* group id */

ushort mode; /¥ r/w permission %/

Shm segsz specifies the size of the shared memory segment,
Shm cpid is the process id of the process that created the
shared memory identifier., &hm lpid is the process id of the

last process that performed a shmop(2) operation,
Shm nattch is the number of processes that currently have
this segment attached, Shm atime is the time of the last
shmat operation and shm dtime is the time of the last shmdt
operation; see shmop(2). Shm ctime is the time of the last

shmetl(2) Operationﬂzhat changed one of the members of the
above structure,

Shared Memory Operation Permissions.
In the shmop(2) and shmctl(2) system call descriptions, the
permission required for an operation is given as {tokenl},
where token is the type of permission needed, interpreted as

follows:
oo400 Read by user
00200 Write by user
00060 Read, Write by group
00006 Read, Write by others

Read and Write permissions on a shmid are granted to a pro-
cess i1f one or more of the following are true:

The process's effective user ID is superuser.,

The process's effective user ID matches shm_perm,[cluid
in the data structure associated with shmid and the

appropriate bit of the ~Tuser'' portion (0600) of
shm perm.,mode is set,

The ©process's effective wuser ID does not mateh
shm perm.[cluid, the process's effective group 1D
matches shm perm.[clgid, and the appropriate bit of the
“group'' portion (060) of shm perm.mode is set,

The process's effective wuser ID does not match
shm perm,[cluid,, the process's effective group ID does
not match shm perm.[clgid, and the appropriate bit of
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the ““other'' portion (06) of shm perm.mode is set,

Otherwise, the corresponding permissions are denied,

SEE ALSO
intro(3).
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NAME
access ~ determine accessibility of a file

SYNOPSIS
int access (path, amode)
char %*path;
int amode;

DESCRIPTION
Path points to a pathname naming a file. Access checks the
named file for accessibility according To the bit pattern
.contained in amode, using the real user ID in place of the
effective wuser 1ID and the real group ID in place of the
effective group 1ID. The bit pattern contained in amode 1is
constructed as follows:

0y read

02 Wwrite

N1 execute (search)

0o check existence of file

Access to the file is denied if one or more of the following
are true:

A component of the path prefix 1is not a directory,.
[ENOTDIR]

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

The named file does not exist. [ENOENT]

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

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

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

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

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

The owner of a file has permission checked with respect to
the ~“owner'' read, write, and execute mode bits; members of
the file's group other than the owner have permissions
checked with respect to the "~ “group'' mode bits; all others
have permissions checked with respect to the ““other'! mode
bits.
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RETURN VALUE "
If the requested access is permitted, a value of 0O is
returned, Otherwise, a value of -1 is returned and errno is
set to indicate the error.

SEE ALSO
ckmod(2), stat(2).
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NAME

acct -~ enable or disable process accounting

SYNOPSIS

int acct (path)
char #*path;

DESCRIPTION

Acct is used to enable or disable the system's process
accounting routine. If the routine is enabled, an account-
ing record is written on an accounting file for each process
that terminates,. Termination can be caused by one of two
things: an exit call or a signal; see exit(2) and signal(2).
The effective wuser ID of the <calling process must be
superuser to use this call,

Path points to a pathname naming the accounting file, The
accounting file format is given in acct(l),.

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

Acct fails if one or more of the following are true:

The effective user ID of the «calling process 1is not
superuser., [EPERM]

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

A component of the path prefix 1is not a directory,.
[ENCTDIR]

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

A component of the path prefix denies search permis-
sion, [EACCES]

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

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

The named file is a directoryv, [EISDIR]

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

Path points to an illegal address. [EFAULT]
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RETURN VALUE
Upon successful completion, a value of 0 is returned. Other-
wise, a value of «1 is returned and errno is set to indicate
the error. -

SEE ALSO
acct(44).,
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NAME

alarm -~ set a process's alarm clock

SYNOPSIS

unsigned alarm (sec)
unsigned sec;

DESCRIPTION

Alarm instructs the calling process's alarm clock to send
the signal SIGALRM to the calling process after the number
of real time seconds specified by sec have elapsed; see sSig-

nal(2).

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

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

RETURN VALUE

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

SEE ALSO

pause(2), signal(2).
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NAME
brk, sbrk -~ change data segment space allocation

SYNOPSIS
int brk (endds)
char #%*endds;

char #sbrk (incr)
int incr;g

DESCRIPTION

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

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

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

Brk and sbrk fail without making any change in the allocated
space if one or more of the following are true: )

The requested change would result in more sSpace being
allocated than is allowed by a system~imposed maximum
(see ulimit(2)). [ENOMEM]

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

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

SEE ALSO
exec(2).
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NAME

chdir « change working directory

SYNOPSIS

int chdir (path)

char #path;

DESCRIPTION

Path points to the pathname of a

CHDIR(2)

directorv. Chdir causes

The named directory to become the current working directory,
The starting point for path searches for pathnames that do

not begin with /.

Eﬁdir fails

unchanged if one or more of the following

A component

[ENOTDIR]

The named directory does not exist,

Search permission is denied for any
LEACCES]

pathname.,

Path points outside
space, [EFAULT]

RETURN VALUE

Upon successful completion,
erwise, a value of
cate the error.

SEE ALSO
ckhroot(2).

pathname

process's

directory remains
are true:

not a directory.

[ENOENT]

component of the

allocated address

a value of 0 is returned, Oth-
is returned and errno is set to indi-
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NAME
chmod -~ change mode of file
SYNOPSIS
int chmod (path, mode)
char #*path;
int mode;
DESCRIPTION , ,
Path points to a pathname naming a file, Chmod sets the

access permission portion of the named file's mode according
to the bit pattern contained in mode,

Access permission bits are interpreted as follows:

nuono Set user ID on execution.

nz2000 Set group ID on execution,.

N1000 Save text image after execution.

no4gno Read by owner.

00200 Write by owner.

noT00 Execute (or search if a directory) by owner.
noonTon Read, write, execute (search) by group.
noon7y Read, write, execute (search) by others.

The effective user ID of the process must match the owner of
the file or be sSuperuser to change the mode of a file.

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

If the effective user ID of the process is not superuser or
the effective group ID of the process does not match the
group ID of the file, mode bit 02000 (set group ID on execu-~
tion) is cleared,

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

Chmod fails and the file mode remains unchanged if one or
more of the following are true:

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

The named file does not exist. [ENOENT]

Search permission is denied on a component of the path
prefix, [EACCES]
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The effective user ID does not match the owner of the
file and the effective wuser ID is not superuser,
LEPERM] .

Trhe named file resides on a read<only file system.
LEROFS]

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

RETURN VALUE

Upon successful completion, a value of 0 is returned, Oth-
erwise, a value of <1 is returned and errno is set to indi-

cate the error,

SEE ALSO

chown(2), mknod(2).
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NAME
chown -~ change owner and group of a file

SYNOPSIS
int chown (path, owner, group)
char #*path;
int owner, group;

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

Only processes with the effective user ID equal to the file
owner Or superuser may change the ownership of a file,

If chown is invoked by other than the superuser, the set-
user~ID and set-group-~ID bits of the file mode are cleared
(bits NU40NC and 02000, respectively). See chmod(2) for a
complete list of access permission bits.

LChown fails and the owner and group of the named file remain
unchanged if one or more of the following are true:

A component of the path prefix 1is not a directory.
[ENOTDIR]

The named file does not exist., [ENOENT]

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

The effective user ID does not match the owner of the
file and the effective user ID 1is not superuser,
[EPERM]

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

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

RETURN VALUE ;
Upon successful completion, a value of 0 is returned, Oth-

erwise, a value of «1 is returned and errnc is set to indi-
cate the error,

SEE ALSO
chmod(2).
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NAME

chroot -~ change root directory

SYNOPSIS

int chroot (path)
char ¥path;

DESCRIPTION

Path points to a pathname naming a directory. Chroot causes
the named directory to become the root directory. The
starting point for path searches for pathnames that begin
with /.

The effective user ID of the process must be superuser to
change the root directoryv.

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

Chroot fails and the root directory remains unchanged if one
or more of the following are true:

Any component of the pathname is not a directory.
[ENOTDIR]

The named directory does not exist, [ENOENT]
The effective user ID is not superuser, [EPERM]

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

RETURN VALUE

Upon successful completion, a value of 0 is returned, Oth~
erwise, a value of <1 is returned and errno is set to indi-

cate the error.

SEE ALSO

chdir(2).
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NAME

close ~ close a file descriptor
SYNOPSIS

int close (fildes)

int fildes;
DESCRIPTION

Fildes is & file descriptor obtained from a creat(2),
open(2), dup(2), fentl(2), or pipe(2) system call. Close
closes the file descriptor indicated by fildes.

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

RETURN VALUE
Upon successful completion, a value of 0 is returned. Oth-
erwise, a value of «1 is returned and errno is set to indi-
cate the error, ——

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

- 1 - Printed 6 1985



CREAT(2) CREAT(2)

NAME
creat - create a new file or rewrite an existing one

SYNOPSIS
int creat (path, mode)
char #path;
int mode;

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

If the file exists, the length is truncated to 0 and the
mode and owner are unchanged, OCtherwise, the file's owner
ID is set to the process's effective wuser ID, the file's
group ID is set to the process's effective group 1D, and the
low-order 12 bits of the file mode are set to the value of
mode, modified as follows:

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

Mode bit 01000 (save text image after execution) is
cleared; see chmod(2).

Upon successful completion, a none-negative integer, namely
the file descriptor, is returned and the file is open for
writing, even if the mode does not permit writing. The file
pointer is set to the Dbeginning of the file. The file
descriptor is set to remain open across exec sSystem <calls;
see fecntl(2). No process may have more than 20 files open
simultaneously. A new file may be created with a mode that
forbids writing.

Creat fails if one or more of the following are true:

A component of the path prefix 1is not a directory.
[ENOTDIR]

A component of the path prefix does not exist.
LENOENT]

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

The pathname is null., [ENOENT]
The file does not exist and the directory in which the
file is to be created does not permit writing,

[EACCES]

The named file resides or would reside on a read<only
file system. [EROFS]
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The file is a pure procedure (shared text) file that is
being executed, [ETXTBSY]

The file exists and write permission 1is denied,
[EACCES]

The named file is an existing directory. [EISDIR]

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

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

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

SEE ALSO
close(2), dup(2), 1lseek(2), open(2), read(2), umask(2),

write(2).
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NAME
dup -~ duplicate an open file descriptor

SYNOPSIS
int dup (fildes)
int fildes;

DESCRIPTION
Fildes is a file descriptor obtained from a creat(2),
open(2), dup(2), fentl(2), or pipe(2) system call. Dup
returns a new file descriptor having the following in common
with the original:

Same open file (or pipe).

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

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

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

The file descriptor returned is the lowest one available,
Dup fails if one or more of the following are true:

Fildes is not a valid open file descriptor. [EBADF]

Twenty (20) file descriptors are currently open,
TEMFTILE]

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

SEE ALSO
creat(2), close(2), exec(2), fentl(2), open(2), pipe(2).
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NAME
execl, execv, execle, execve, execlp, execvp - execute
file
SYNOPSIS ,
int execl (path, arg0f, arg?!, ..., argn, 0)
char ¥*path, *argo, %*arg1, ,,.,, *argn;
int execv (path, argv)
char %path, #*argv[ ]:
int execle (path, argo, argil, ..., argn, 0, envp)
char #*path, *argo, #*arg?l, ..., *argn, %*envpl 1;
int execve (path, argv, envp)
char ®*path, %*argv[ ], %*envp [ ];
int execlp (file, argh, argt, ..., argn, 0)
char #file, *argo, %*arg1, ..., %®argn;
int execvp (file, argv)
char ¥*¥file, *argv[ ]:
DESCRIPTION

Exec in all its forms transforms the calling process into

a

a

new process, The new process is constructed from an ordi-

nary, executable file called the new process file,

This

file consists of a header (see a,out(l4)), a text segment,
and a data segment, The data segment contains an initial-
ized portion and an uninitialized portion (bss), There can
be no return from a successful exec because the calling pro-

cess is overlaid by the new process.
When a C program is executed, it is called as follows:
main (arge, argv, envp)

int argce;
char #%3rgy,  %¥enyp;

where argec is the argument count and argv is an array

of

character pointers to the arguments themselves., As indi-
cated, argc is conventionally at least one and the first

member of the array points to a string containing the name

of the file.
Path
file,

File points to the new process file, The path prefix

points to a pathname that identifies the new process

for

This file is obtained by a search of the directories passed

as the environment line "PATH =" (see environ(s)),
environment is supplied by the shell (see sh(1)),

The
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Argnh, argil, ..., argn are pointers to null-terminated char-~

acter strings. These strings constitute the argument list
available to the new process, By convention, at least argl
must be present and point to a string that is the same as

path (or its last component),

Argv is an array of character pointers to null-terminated
strings,. These strings constitute the argument list avail-
able to the new process. By convention, argv must have at
least one member, and it must point to a s*rlng that is the
same as path (or its last component), Argv is terminated by
a null p01n*er.

Envp is an array of character pointers to null-terminated

strings, These strings constitute the environment for the
new process, - Envp is terminated by a null pointer. For

execl and execv, the C run-time start-off routine places a
pointer to the calllng process's environment in the global
cell extern char *¥*environ;. This pointer is used to pass

the calling process's environment to the new process.

File descriptors open in the calling process remain open 1in
.the new process, except for those whose close-on-exec flag
is set; see fcn*l(?) For those file descriptors that
remain open, the file pointer is unchanged,

Signals set to terminate the calling process are seft to ter-—
minate the new process. .Signals set to be ignored by the
calling process are set to be ignored by the new process,
Signals set to be caught by the calling process are set to
terminate the new process; see signal(2),

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

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

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

The new process also inherits the following attributes from
the calling process:

nice value (see nice(2))

process 1D
parent process 1ID
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process group 1ID
somaHJ values (see semop(2))
ty group ID (see exit(2) and signal(2))
*raup flag (see ptrace(2) request 0)
time left until an alarm clock signal (see alarm(2))
current working directory
root directory
file mode creation mask (see umask(2))
file size limit (see ulimit(2))
utime, stime, cutime, and cs* me (see times(2))

fails and returns to the calling process if one or more

of the following are true:

One or more components of the new process file's path-
name do not exist, [ENOENT]

A component of the new process file's path prefix 1is
not a directory. [ENOTDIR]

Search permission is denied for a directory 1listed in
the new process file's path prefix, [EACCES]

The new process file is not an ordinary file. [EACCES]

The new process file mode denies execution permission,
[EACCES]

The exec is not an exéclp or execvp, and the new pro-
cess file has the appropriate access permission but an
invalid magic number in its header, [ENOEXEC]

The new process file is a pure procedure (shared text)
file that 1is currently open for writing by some pro-
cess., [ETXTBSY]

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

The number of bytes in the new process's argument 1list
is greater than the system-imposed 1limit of 5,120

‘bytes., [E2BIG]

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

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

[EFAULT]

RETURN VALUE

If exec returns to the <calling process an error has
occurred; the return value 1is -1 and errno 1is set to
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NAME
exit, _exit ~ terminate process

SYNOPSIS
void exit (status)
int status;
void exit (status)
int sfatus;

DESCRIPTION
Exit terminates the <calling process with the following
consequences:

All the file descriptors open in the «calling process
are closed, '

If the parent process of the calling process is execut-
ing a wait, it is notified of the calling process's
termination and the low-order 8 bits (i.e., bits 0377)
of status are made available to it; see wait(2).

If the parent process of the calling process 1is not
executing a wait, the calling process is transformed
into a zombie process, A zombie process is a process
that only occupies a slot in the process table; it has
no other space allocated either in wuser or kernel
space, The process table slot that it occupies is par-
tially overlaid with time accounting information (see
<{sys/proc.,h>) to be used by times,

The parent process ID of all of the <calling process's
existing <¢hild processes and zombie processes is set
to 1. This means the initialization process (see
intro(2)) inherits each of these processes.

Each attached shared memory segment is detached and the
value of shm nattach in the data structure associated
with its shared memory identifier is decremented by 1;
see shmop(2).

For each semaphore for which the <calling process has
set a semaphore  adjustment (semadj) value (See
semop(2)), that semadj value is added to the semval of
the specified semaphore,

If the process has a process, text, or data 1lock, an
unlock is performed (see plock(2)).

An accounting record is written on the accounting file
if the svstem's accounting routine is enabled; see
acct(2).

If the process ID, tty group ID, and process group 1ID
of the calling process are equal, the SIGHUP signal is
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sent to each process that has a process group ID equal
to that of the calling process,

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

SEE ALSO
acct(2), plock(2), semop(2), shmop(2), signal(2), times(2),

wait(2).

WARNING
See WARNING in signal(2).
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NAME '
fentl - file control
SYNOPSIS
#include <fecntl.h>
int fentl (fildes, emd, arg)
int fildes, cmd, arg;
DESCRIPTION
Fentl provides control over open files. Fildes is an pen
file descriptor obtained from a creat(2), open(2), dup(2),
fentl(2), or pipe(2) syvstem call.,
The emds available are:
F_DUPFD Return a new file descriptor as follows:
Lowest numbered available file descriptor greater
than or equal to arg.
Same open file (or pipe) as the original file.
Same file pointer as the original file (i.e., both
file descriptors share one file pointer),
Same access mode (read, write, or read/write).
Same file status flags (i.e., both file descrip-
tors share the same file status flags).
The close~on-exec flag associated with the new
file descriptor is set to remain open across
exec(2) system calls.
F_GETFD Get the close<on-exec flag associated with the
file descriptor fildes., If the low-order bit is
0, the file remains open across ‘exec; otherwise
the file is closed upon execution of exec.
F_SETFD Set the close-~on-exec flag associated with fildes
to the low-order bit of arg (0 or 1 as above),.
F_GETFL Get file status flags.
F_SETFL Set file status flags to arg. Only certain flags
can be set; see fcntl(5).
Fentl fails if one or more of the following are true:
Fildes is not a valid open file descriptor. [EBADF]

Cmd is F_DUPFD and 20 file
open, [EMFILE]

descriptors

are currently
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Cmd is F_DUPFD and arg is negative or greater than 20,

TEINVAL]

Refer to fentl(5) for a list of the flag values contained in

<fcntl.h>fm

RETURN VALUE

Upon successful completion, the value returned depends on

cmd as follows:

F_DUPFD
F_GETFD

F_SETFD
F_GETFL
F_SETFL

A new file descriptor,
Value of flag (only the
defined).

Value other than -1,
Value of file flags.
Value other than -1.

OCtherwise, a value of =1 i8 returned and
indicate the error.

SEE ALSO

close(2), exec(2), open(2), fentl(5).

low-~order bit is

errno is set to
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NAME

fork

SYNCPSIS
int fork ()

FORK(2)

- create a new process

DESCRIPTION

Fork causes creation of a new process. The new process

(child process) is an exact copv of the calling process
(parent process). This means the child process inherits the
following attributes from the parent process:

- environment

- closé~on-exec flag (see exec(2))

- signal handling settings (i.e., SIG_DFL, SIG_IGN,
function address)

- set-user<ID mode bit

- set-~group~ID mode Dbit

s profiling on/off status

- nice value (see nice(2))

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

- tty group TID (see exit(2) and signal(2))

-~ trace flag (see ptrace(2) request 0)

e time 1left until an alarm clock signal . (see

alarm(2))

- current working directory

- root directory

. file mode creation mask (see umask(2))

- file size limit (see ulimit(2

The child process differs from the parent process 1in the
following ways:

Fork

The child process has a unique process 1ID.

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

The child process has its own copy of the parent's file
descriptors,. EFEach of the <child's file descriptors
shares a common file pointer with the corresponding
file descriptor of the parent,

All semadj values are cleared (see semop(2)).

Process locks, text 1locks, and data 1locks are not
inherited by the child (see plock(2)).

The child process's utime, stime, cutime, and cstime
are set to 0.

fails and no child process is created if one or more of

the following are true:
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The svstem-~imposed 1limit on the total number of
processes under execution would be exceeded, [EAGAIN]

The svstem-imposed limit on the total number of
processes under execution by a single user would be
exceeded, [EAGAINI]

RETURN VALUE
Upon successful completion, fork returns a value of 0 to the
child process and returns the process ID of the child pro-
cess to the parent process. Otherwise, a value of <1 is
returned to the parent process, no child process is created,
and errno is set to indicate the error. :

SEE ALSO
exec(2), times(2), wait(2).
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NAME
getpid, getpgrp, getppid - get process, process group, and

parent process IDs

SYNOPSIS
int getpid ()

int getpgrp ()
int getppid ()

DESCRIPTION ,
Getpid returns the process ID of the calling process,.

—— e

Getppid returns the parent process ID of the <calling pro-
cesSs., '

SEE ALSO
exec(2), fork(2), intro(2), setpgrp(2), signal(2).
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getuid, geteuid, getgid, getegid ~ get real user, effective
user, real group, and effective group IDs

SYNOPSIS

int getuid ()
int geteuid ()
int getgid ()

int getegid ()

DESCRIPTION

Getuid returns the real user ID of the calling process.

Geteuid returns the effective user ID of the <calling pro-
cess.

ggtgid returns the real group ID of the calling process.

Getegid returns the effective group ID of the <c¢alling pro-
cess,

SEE ALSO

intro(2), setuid(2).
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NAME
ioctl -~ control device
SYNOPSIS
ioctl (fildes, request, arg)
DESCRIPTION
loctl performs a variety of functions on character special
files (devices), The descriptions of various devices in

Section 7 of the Administrator'g Manual discuss how ioctl
applies to them.

Toctl fails if one or more of the following are true:

ildes is not a valid open file descriptor, [EBADF]

Fildes is not associated with a character special dev-
ice. [ENOTTY]

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

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

SEE ALSO
termio(7) in the Administrator'g Manual.
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NAME

kill - send a signal to a process or a group of processes

SYNOPSIS

int kill (pid, sig)
int pid, sig;

DESCRIPTION

Kill sends a signal to the process or group of processes
Spegified by pid, The signal that is to be sent is speci-
fied by sig and is either one from the list given in s8ig-
nal(2) or 0. If sig is 0 (the null signal), error checking
is performed but no signal is actually sent, This <c¢can be
used to check the validity of pid.

The real or effective user ID of the sending process must
match the real or effective user ID of the receiving process
unless the effective user ID of the sending process 1is

superuser,

The processes with a process ID of 0 and a process ID of 1
are special processes (see 1intro(2)) and are referenced
below as proch and procl, respectively.

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

If gli is 0, sig is sent to all processes, excluding Broco
and procit, whose process group ID is equal to the process
group ID of the sender,

Tf pid is «1 and the effective user ID of the sender is not

superuser, sig is sent to all processes, excluding proc0 and
procil, whose real user ID is equal to the effective user 1ID
of the sender.

If pid is «1 and the effective user ID of the sender is
superuser, sig is sent to all processes, excluding proc0 and

proci,

If Eid is negative but not «1, sig is sent to all processes
whose process group ID 1is equal to the absolute value of
pid. |

Kill fails and no signal is sent if one or more of the fol-
lowing are true:

Sig is not a valid signal number. [EINVAL]

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

The user ID of the sending process is not sSuperuser,
and its real or effective user ID does not match the
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real or effective user ID of the receiving process,
LEPERNM]

RETURN VALUE
Upon successful completion, a value of 0 is returned, Oth-
erwise, a value of «1 is returned and errno is set to indi-
cate the error,

SEE ALSO
kill(1), getpid(2), setpgrp(2), signal(2).
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NAME
link - link to a file

SYNOPSIS
int link (path?1, path2)
char ¥path1, ¥path2;,

DESCRIPTION
Path1 points to a pathname naming an existing file. Path?

points to a pathname naming the new directory entry to be
created, Llink creates a new link (directory entry) for the
existing file.

Link fails and no link is created if one or more of the fol-
lowing are true:

A component of either path prefix is not a directory,
LENOTIDIR]

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

A component of either path prefix denies search permis-
sion. [EACCES]

The file named by path] does not exist. [ENOENT]
The link named by path2 exists. [EEXIST]

The file named by path?1 is a directory and the effec~
tive user ID is not superuser, [EPERM]

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

Path? points to a null pathname. [ENOENT]

———————

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

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

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

RETURN VALUE

Upon successful completion, a value of 0 is returned. Oth-
erwise, a value of «~1 is returned and errno is set to indi-

cate the error,.

SEE ALSO
unlink(2).
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NAME
lseek « move read/write file pointer
SYNOPSIS
long lseek (fildes, offset, whence)
int fildes;
long offset;
int whence;
DESCRIPTION :
Fildes is a file descriptor returned from a creat(2),
open(2), dup(2), or fentl(2) system call. Lseek sets the

file pointer associated with fildes as follows:
If whence is 0, the pointer is set to offset bytes.

If whence is 1, the pointer is set to its current loca-

————rarn < arn

tion plus offset,

If whence is 2, the pointer is set to the size of the
file plus offset.

Upon successful completion, the resulting pointer 1location
~as measured in bytes from the Dbeginning of the file is
returned,

Lseek fails and the file pointer remains unchanged if one or
‘more of the following are true:

Fildes is not an open file descriptor., [EBADF]

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

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

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

SEE ALSO
creat(2), dup(2), fentl(2), open(2).
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NAME
mknod

SYNOPSIS
int mknod (path,
char ¥path;
int mode, dev;

DESCRIPTION

-~ make a directoryv,

mode,

MKNOD(2)

or a special or ordinary file

dev)

Mknod creates a new file named by the pathname pointed to by

The mode

EathT

of the new file is initialized from mode,

where the value of mode is interpreted as follows:

0170000 file
nc10000
0020000
0040000
0060000
N100000

type; one of the following:
fifo special

character special

directory

block special

or 0000000 ordinary file

00NLUON0 set user ID on execution

0002000 set group ID on execution
0001000 save text image after execution
0N0O0T77T7T access permissions; constructed from the fol-
lowing:
NOO0OH00 read by owner
0000200 write by owner
00NN1N0 execute (search on directory) by owner
noN0NNTN read, write, execute (search) by group
000NO0T read, write, execute (search) by others
The file's owner ID is set to the process's effective user

ID. The file's group ID is set to the process's effective

group 1ID.

Values of modg other than those above are undefined and
should not be used, The low-~order 9 bits of mode are modi-
fied by the process's file mode creation mask; all bits set

in the process's file mode creation mask are cleared (see
umask(2)). If mode indicates a block or <character special
file, dev is a configuration-dependent specification of a

character or block I/0 device,. If mode does not indicate a
block special or character special device, dev is ignored,

Mknod mayv be invoked only by the superuser for file types
other than FIFO special.
Mknod fails and the new file is not created if one or more

of the following are true:

The process's effective wuser ID is not superuser,
[EPERM]
A component of the path prefix is not a directory,

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

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

The named file exists. [EEXIST]

Path points outside the process's allocated address

———

space. [EFAULT]

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

SEE ALSO :
mkdir(1), chmod(2), exec(2), umask(2), fs(u),.
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NAME
mount « mount a file svstem

SYNOPSI3
int mount (spec, dir, rwflag)
char #spec, ¥*dir;
int rwflag;

DESCRIPTION
Mount requests that a removable file system contained on the
block special file 1identified by spec be mounted on the
directory identified by dir. Spec and dir are pointers to
pathnames.

Upon successful completion, references to the file dir refer
to the root directorv on the mounted file system.

Trhe low-order bit of rwflag is used to control write permis-
sion on the mounted file svstem. If the low-~order bit is 1,
writing is forbidden; otherwise writing is permitted accord-
ing to individual file accessibility,.

Mount mayv be invoked only by the superuser,

————

Mount fails if one or more of the following are true:
The effective user ID is not superuser. [EPERM]
Any of the named files does not exist., T[ENOENT]

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

Spec is not a block special device. [ENOTBLK]

The device associated with spec does not exist.
[ENXIO]

Dir is not a directory. [ENOTDIR]

Spec or dir points outside the process's allocated
address space, [EFAULT]

Dir is currently mounted on, is someone's current work-
ing directory, or is otherwise busy. [EBUSY]

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

RETURN VALUE
Upon successful completion a value of 0 is returned, Other-
wise, a value of =1 is returned and errno is set to indicate
the error,
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NAME

MBGCTL(2)

msgectl - message control operations

SYNOPSIS

#include <(sys/types.h>
#include <sys/ipec.h>
#include <sys/msg.h>

int msgetl (msqid, cmd, buf)
int msqid, cmd;
Struct msqid_ds #*buf;

DESCRIPTION
Msgectl provides a variety of message control operations as
specified by cmd, The following cmds are available:

IPC_STAT Place the current value of each member of the

data structure associated with msgid into the
structure pointed to by buf. The contents of
this structure are defined in intro(2). {READ}

IPC_SET Set the value of the following members of the

data structure associated with msqid to thre
corresponding value found in the structure
pointed to by buf:

msg_perm.uid

msg_perm,gid

msg_perm,mode /* only low 9 bits */

msg_gbytes

This cmd can only be executed by a process that
has an effective user ID equal to either that of
superuser or to the value of msg perm.uid in the
data structure associated with msqgid. Only
superuser can raise the value of msg gbvtes.

IPC_RMID Remove the message queue identifier specified by

msgid from the system and destroy the message
queue and data structure associated with it.
This c¢md «can only be executed by a process that
has an effective user ID equal to either that of
superuser or to the value of msg perm.uid in the
data structure associated with msqid.

Msgetl fails if one or more of the following are true:

Msgid is not a wvalid message queue identifier,
LEINVAL]

Cmd is not a valid command. [EINVAL]

——

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

[EACCES]
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Cmd is equal to IPC_RMID or IPC_SET and the effective
user ID of the calling process is not equal to that of
superuser and is not equal to the value of msg perm.,uid
in the data structure associated with msqid. [EPERM]

Cmd is equal to IPC_SET, an attempt is being made to
increase to the value of msg gbvtes, and ‘the effective
user ID of the calling process is not equal to that of
superuser, [EPERM] :

Buf points to an illegal address. [EFAULT]

RETURN VALUE
Upon successful completion, a value of 0 is returned. Other-
wise, a value of <1 is returned and errno is set to indicate

the error.

SEE ALSO

msgget(2), msgop(2).
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NAME

MSGGET(2)

msgget «~ get message queue

SYNOPSIS

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

int msgget (key, msgflg)
key_t key;
int msgfig;

DESCRIPTION

Msgget returns the message queue identifier associated with
kev.

A message queue identifier and associated message queue and
data structure (see intro(2)) are created for key if one of

the following is true:
Key is equal to IPC_PRIVATE.

Key does not already have a message queue - identifier
associated with it, and (msgflg & IPC_CREAT) is
“Ttrue'',

Upon creation, the data structure associated with the new
message queue identifier is initialized as follows:

Msg perm.cuid, msg perm.uid, msg perm.cgid, and
msg perm.gid are Set equal to the effective user ID and
effective group ID, respectively, of the calling pro-

cess,

The low~order 9 bits of msg perm.mode are set equal to
the low-—order 9 bits of msgflg.

Msg qnum, msg lspid, msg lrpid, msg stime, and
msg rtime are set equal to O.

Msg ctime is set equal to the current time,
Msg gbytes is set equal to the system limit,.
Msgget fails if one or more of the following are true:
A message queue identifier exists for key but operation
permission (see intro(2)), as specified by the low-

order 9 bits of msgflg, would not be granted. [EACCES])

A message queue identifier does not exist for key and
(msgflg & IPC_CREAT) is “false". [ENOENT]
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A message queue identifier is to be created but the
system 1imposed limit on the maximum number of allowed
message queue 1identifiers system wide would be
exceeded, [ENOSPC]

A message queue identifier exists for key but ( (msgflg
& TIPC_CREAT) & ( msgflg & IPC_EXCL) ) is “Ttrue'',
[EEXTST]

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

SEE ALSO
msgetl(2), msgop(2).
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NAME
msgsnd, msgrev - message operations

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

int msgsnd (msqid, msgp, msgsz, msgflg)
int msqid;

struct msgbuf ¥*msgp;

int msgsz, msgflg;

int msgrev (msqid, msgp, msgsz, msgtyp, msgflg)
int msqid;g

struct msgbuf ¥*msgp;

int msgsz;

long msgtyp;

int msegflg;

DESCRIPTION
Msgsnd is used to send a message to the queue associated
with the message queue identifier specified by msqid,.{WRITE}
Msgp points to a structure containing the message. This
structure is composed of the following members:

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

Mtype is a positive integer that can be used by the receiv-
ing process for message selection (see msgrcv below). Mtext
is any text of length msgsz bytes. Msgsz can range from 0
to a system imposed maximum,

Msgflg specifies the action to be taken if one or more of
the following are true:

The number of bytes already on the queue is equal to
msg gbytes (see intro(2)).

The total number of messages on all queues system-wide
is equal to the system imposed 1l1limit,

These actions are as follows:

If (msgflg & IPC_NOWAIT) is "“true'', the message is
not sent and the calling process returns immediately.

If (msgflg & IPC_NOWAIT) is ~~false'', the calling pro-

cess suspends execution wuntil one of the following
occurs:
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The condition responsible for the suspension no

longer exists, in which <case the message 1is
sent,

Msqid 1is removed from the system (see
msgetl(2)). When this occurs, errno is set

equal to FIDRM and a value of -1 is returned,

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

Msgsnd fails and no message is sent if one or more of the
following are true:

Upon

with

(see

_gg_g is not a valid message queue identifier,
[EINVAL]

Operation permission is denied to the <calling process
(see intro(2)). [EACCES]

Mtype is less than 1, [EINVAL]

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

Msgsz is less than zero or greater than the system
imposed 1limit, [EINVAL]

Msgp points to an illegal address., [EFAULT]

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

Msg gnum is incremented by 1,

Msg l1spid is set equal to the process ID of the calling
process,

Msg stime is set equal to the current time.

Msgrcv reads a message from the queue associated with the
message Queue identifier specified by msqid and places it in
the structure pointed to by msgp.{READ} This structure is
composed of the following members:

long mtype /% message type ¥/
char mtext[]; /¥ message text ¥/

Mtype is the received message's type, as specified by the
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sending process, Mtext is the tex®t of the message. Msgsz

———— e e

specifies the size in E?Ees of mtext, The received message
is truncated to msgsz bytes if it is larger than msgsz and
(msgflg & MSG_NOERROR) is "~ “true''. The truncated part of
the message is lost and no indication of the truncation is

given to the calling process.
Msgtyp specifies the tyvpe of message requested as follows:

If msgtyp is equal to 0, the first message on the queue
is received,

1f msgtlg is greater than 0, the first message of type
msgtyp is received,

If msgtyp is-less than 0, the first message of the
lowest type that is less than or equal to the absolute
value of msgtyp is received,

=

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

I

o}

If (msgflg & IPC_NOWAIT) is ~“true'', the calling pro-
cess returns immediately with a return value of -1 and
errno set to ENOMRG,

If (msgflg & IPC_NOWAIT) is " false'', the calling pro-
cess suspends execution wuntil one of the following
occurs:

A message of the desired type is placed on the
queue, ‘

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

The calling process receives a signal that 1is
to be caught, In this case a message is not
received and the calling process resumes execu-
tion in the manner prescribed in signal(2)).

Msgrcev fails and no message is received if one or more of
the following are true:

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

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

Msgsz is less than 0, [EINVAL]

-3 - Printed 6 1985



MSGOP(2) MSGOP(2)

Mtext is greater than msgsz and (msgflg & MSG_NOERROR)
is false'', [E2B1G]

i

The queue does not contain a message of the desired
type and (msgtyp & IPC_NOWAIT) is ~“true'', [ENOMSG]

=

sgp points to an illegal address. [EFAULT]

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

Msg qnum is decremented by 1.

Msg lrpid is set equal to the process ID of the calling
process.

———— s .ot S e

RETURN VALUES
If msgsnd or msgrecv returns due to the receipt of a signal,
a value of -1 is returned to the calling process and errno
is set to EINTR., If they return due to removal of msgid
from the system, a value of -1 is returned and errnc is set
to EIDRM.

Upon successful completion, the return value is as follows:
Msgsnd returns a value of 0O,

Msgrev returns a value equal to the number of bvtes
actually placed into mtext,

D
(e
o+
(@]

Otherwise, a value of -1 is returned and errno 1is s
indicate the error,

SEE ALSO
msgetl(2), msgget(2).

-4 - Printed 6 1985



NICE(2) NICE(2)

NAME

nice « change priority of a process

SYNOPSIS

int nice (incr)
int incr;

DESCRIPTION

ﬁiﬁf adds the value of 1ncr to the nice value of the calling

process., A process's T nice value is a positive number for
which a more positive value results in lower CPU priority.

A maximum nice value of 39 and a minimum nice value of 0 are
imposed by the system, Requests for values above or below
these limits result in the nice value being set to the
corresponding limit,

ﬁlgg fails and does not change the nice value if incr is
negative and the effective user ID of the calling process is
not superuser, [EPERM]

RETURN VALUE

Upon successful completion, nice returns the new nice value
minus 20, Otherwise, a value of «1 is returned and errno is
set to indicate the error,.

SEE ALSO

nice(1), exec(2).
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NAME ,
onyx « Onyx 6810 special system service

SYNOPSIS
#include <onyx.h>
int onyx (request, argil1, arg?2)
int request, arg2;
char ¥%*argi;

DESCRIPTION
onyx is used to provide some special operating system ser-
vices for the ONYX 6810 system, Currently, the request argu-
ment can be one of the following:

ONYX_CONF The arg2 is ignored by this call and
the system configuration information
is stored into argi.

ONYX_UCP With this request 3K bvtes of informa-
tion are copied into argil. First, 1K
bytes of the user stack are copied,
followed by the user area of the the
process.

arg?2 specifies the table entry in the
proc table for the process desired.

onvx will fail and not perform the requested operation 1if
one or more of the following are true:

There is not enough memory allocated for the informa-
tion to be copied. [EFAULT]

Request code is invalid, [EINVAL]
RETURN VALUE
Upon successful completion, a value of 0 is returned to the

calling ©process, Otherwise, a value of «1 is returned and
errno is set to indicate the error,
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NAME

open -~ open for reading or writing

SYNOPSIS

#include <fentl.h>

int open (path, oflag, [model] )
char #path;

int oflag, mode;

DESCRIPTION

Path points to a pathname naming a file. QOpen opens a file

descriptor for the named file and sets the file status flags
according to the value of oflag. Cflag values are con-
structed by or-ing flags from the following list (only one
of the first three flags below may be used):

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

O_NDELAY This flag may affect subsequent reads and writes,
See read(2) and write(2).

When opening a FIFO with O_RDONLY or O_WRONLY set:

If O_NDELAY is set:

An open for reading-only returns without
delav, An  open for writing-only returns an

error if no process currently has the file
open for reading.

If C_NDELAY is clear:
An open for reading-only blocks until a pro-
cess opens the file for writing. An open for
writing<only blocks until a process opens the

file for reading,.

When opening a file associated with a communication
line: .

If O_NDELAY is set:
The open returns without waiting for carrier.
If O_NDELAY is clear:
The open blocks until carrier is present.
O_APPEND If set, the file pointer is set to the end of the

file prior to each write.
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O_CREAT If the file exists, this flag has no effect. Oth-
erwise, the file's owner ID is set to the process's
effective user ID, the file's group ID 1is set  to
the process's effective group ID, and the low-~oOrder
12 bits of the file mode are set to the value of
mode modified as follows (see creat(2)):

A11 bits set in the process's file mode crea-
tion mask are cleared. See umask(2).

Mode bit 01000 (save text image after execu-
tion) is cleared. See chmod(2).

O_TRUNC TIf the file exists, its length is truncated to 0
and the mode and owner are unchanged,

O_EXCL If O_EXCL and O_CREAT are set, open fails if the
file exists.

Upon successful completion a non-negative integer, the file
descriptor, is returned,

The file pointer used to mark the current position within
the file is set to the beginning of the file. '

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

No process may have more than 20 file descriptors open
Simultaneously.

The named file is opened unless one or more of the following
are true: -

A component of the path prefix is not a directorv,
[ENOTDIR]

O_CREAT is not set and the named file does not exist.
{ENOENT]

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

Oflag permission is denied for the named file,
[EACCES]

The named file is a directory and oflag 1is write or
read/write, [EISDIR]

The named file resides on a read-only file system and
oflag is write or read/write. [EROFS]

20 file descriptors are currently open. [EMFILE]
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The named file is a character special or block special
file, and the device associated with this special file
does not exist. [ENXTO]

The file is a pure procedure (shared text) file that is
being executed and oflag 1is write or read/write.
[ETXTBSY]

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

O_CREAT and O_EXCL are set and the named file exists.
[EEXIST]

O_NDELAY is set, the named file is a FIFO, O_WPONLY is
set, and no process has the file open for reading.
[LENXTO]

RETURN VALUE
Upon successful completion, a non-negative integer (i.e., a
file descriptor) is returned; otherwise, a value of <1 is
returned and errno is set to indicate the error. ‘

Refer to fcntl(S) for a 1list of the flag values contained in
<fentl.h>.

SEE ALSO

close(2), creat(2), dup(2), fentl(2), 1lseek(2), read(2),
write(2), fentl(5).
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NAME
SYNOP

DESCR

(2) PAUSE(2)

pause -~ suspend process until signal

SIS
pause ()

IPTION
Pause suspends the calling process until it receives a sig-

nal. The signal must be one that is not currently set to be
ignored by the calling process.

If the sighal causes termination of the <c¢alling process,
pause does not return,

If the signal is caught by the calling process and control
is returned from the signal~catching function (see sig-
nal(2)), the calling process resumes execution from the
point of suspension. A value of «1 is returned from pause
and errno is set to EINTR,

SEE ALSO

alarm(2), kill(2), signal(2), wait(2).
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NAME

pipe -~ create an interprocess channel

SYNOPSIS

int pipe (fildes)
int fildes[2];

DESCRIPTION

Pipe creates an 1/0C mechanism called a pipe and returns two
file descriptors, fildes[0] and fildes[1]. Fildesl[O0] is
opened for reading and fildes[1] is opened for writing.

Writes up to 5,120 bytes of data are buffered by the pipe
before the writing process is blocked, A read on file
descriptor fildes[0] accesses the data written to fildes[1]
on a first-~in-~first-out basis.

No process may have more than 20 file descriptors open
simultaneously.

Pipe fails if 19 or more file descriptors are currently
open. [EMFILE])

RETURN VALUE

Upon successful completion, a value of 0 is returned, Oth-
erwise, a value of =1 is returned and errno is set to indi-

cate the error.

SEE ALSO

sh(1), read(2), write(2).
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NAME

plock -~ lock process, text, or data in memory
SYNOPSIS

#include <sys/lock.h>

int plock (op)

int op;
DESCRIPTION

Plock allows the calling process to lock its text segment
(text lock), its data segment (data lock), or both its text

and data segments (process lock) into memory. Locked

Seg-~

ments are immune to all routine swapping. Plock also allows
these segments to be unlocked, The effective user ID of the

calling process must be superuser to use this call. Op
specifies the following:
PROCLOCK lock text & data segments into memory
(process lock)
TXTLOCK lock text segment into memory (text
lock)
DATLOCK lock data segment into memory (data
lock)
UNLOCK remove locks
Plock fails and does not perform the requested operation if
one or more of the following are true:
The effective user ID of the <calling process 1is not
superuser., [EPERM]
Op is equal to PROCLOCK and a process 1lock, a text

lock, or a data lock already exists on the calling pro-

cess., [EINVAL]

Op is equal to TXTLOCK and a text 1lock or a process
lock already exists on the calling process. [EINVAL]

Op is equal to DATLOCK and a data 1lock or a process
lock already exists on the calling process. [EINVAL]

Op is equal to UNLOCK and no type of lock exists on
calling process. [EINVAL]

RETURN VALUE
Upon successful completion, a value of 0 is returned to
calling process, Otherwise, a value of «1 is returned
errno is set to indicate the error,

the

the
and
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NAME
profil -~ execution time profile

SYNOPSIS
void profil (buff, bufsiz, offset, scale)
char %puff;
int bufsiz, offset, scale;

DESCRIPTION
Buff points to an area of core whose length (in bytes) |is
given by bufsiz. After this «c¢all, the wuser's progran

counter (ch—is examined each <clock tick (60th second);
offset is subtracted from it and the result is multiplied by
Scale, If the resulting number corresponds to a word inside
buff, that word is incremented.

The scale is interpreted as an unsigned, fixed-point frac-
tion with binary point at the left: 0177777 (octal) gives a
11 mapping of pe's to words in buff; 077777 (octal) maps
each pair of instruction words together,. 02(8) maps all
instructions onto the beginning of buff (producing a non-
interrupting core clock).

Profiling is turned off by giving a scale of 0 or 1. It 1is
rendered ineffective by giving a bufsiz of 0. Profiling is
turned off when an exec is executed, but remains on in child
and parent both after a fork. Profiling is turned off if an
update in buff would cause a memory fault,

RETURN VALUE
Not defined.

SEE ALSO
prof(1), monitor(3C).

-1 = Printed 6 1985



PTRACE(2) PTRACE(2)

NAME
ptrace -~ process trace
SYNOPSIS
int ptrace (request, pid, addr, data);
int request, pid, addr, data;
DESCRIPTION

Ptrace provides a means by which a parent process may con-
trol the execution of a child process. Tts primary use is
for the implementation of breakpoint debugging; see sdb(1).
The c¢hild process behaves normally until it encounters a
signal (see signal(?2) for a list of signals), at which time
it enters a stopped state and its parent is notified via
Wait(2). When the child is in the stopped state, its parent
can examine and modify its ~“core image'' using ptrace. The
parent also can cause the child either to terminate or con-
tinue, with the ©possibility of ignoring the signal that
caused it to stop.

The request argument determines the precise action to be

taken by ptrace and is one of the following:

0 This request must be issued by the <child process
if it is to be traced by its parent. It turns on
the child's trace flag that stipulates that the
child should be 1left in a stopped state upon
receipt of a signal rather than the state speci-
fied by the func argument of signal(2). The pid,

addr, and data arguments are ignored and a return
Vvalue 1is "not defined for this request. Peculiar

results ensue if the parent does not expect to
trace the child,

The remainder of the requests can only be used by the parent
process. For each, pid is the process ID of the child, The
child must be in a stopped state before these requests are
made.

1, 2 With these requests, the word at location addr in
the address space of the child is returned to the
parent process,. If I and D space are separated,
request {1 returns a word from I space, and request
2 returns a word from D space. If I and D space
are not separated, either request {1 or request 2
mayv be used with equal results. The data argument
is dignored, These two requests fail if addr is
not the start address of a word, in which case a
value of <1 is returned to the parent process and
the parent's errno is set to EIO.

3 With this request, the word at 1location addr in
the c¢hild's USER area in the svstem's address
space (see <sys/user.h>) is returned to the parent
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process, Addresses in this area range from 0 to
1024 on the PDP«11s and 0 to 2048 on the 3B20S3,
VAX, and M68000,. The data argument is ignored.
This request fails if addr is not the start
address of a word or is outside the USER area, in
which case a value of <1 is returned to the parent
process and the parent's errno is set to EIO.

With these requests, the value given by the data
argument is written into the address space of the
child at location addr. If I and D space are
separated, request 4 writes a word into I space

and request 5 writes a word into D space. If I
and D space are not separated, either request 4 or
request 5 may be used with equal results, Upon

successful completion, the value written into the
address space of the <c¢hild is returned to the
parent, These two requests fail if addr is a
location in a pure procedure space and another
process 1is executing in that space, or if addr is
not the start address of a word. Upon failure a
value of <1 is returned to the parent process and
the parent's errno is set to EIO.

With this request, a few entries in the child's
USER area <can be written, Data gives the value
that is to be written and addr is the location of

the entry, The few entries that can be written
are:
the genefal registers (i.e., registers 0-<11

on the 3B20S, registers 0«7 on PDP-~11s, and
registers 0-15 on the VAX and M68000)

certain bits of the Processor Status Word on
the M68000 and M68010 (i.,e., bits O<4 and 15)

the condition codes of the Processor Status
Word on the 3B20S .

the floating point status register and six
floating point registers on PDP<11s

certain bits of the Processor Status Word on
PDP<11s (i.e, bits 0«4, and 8-11)

certain bits of the Processor Status Longword
on the VAX (i.e., Dbits N7, 16«20, and
30<31)

This request causes the child to resume execution,
If the data argument is 0, all pending signals,
including the one that caused the child to stop,
are canceled before it resumes execution., If the
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data argument is a valid signal number, the c¢hild
Tesumes execution as if it had incurred that sig-
nal; any other pending signals are canceled, The
addr argument must be equal to 1 for this request,
Upon successful completion, the value of data 1is
returned to the parent,. This request fails if
data is not 0 or a valid signal number, in whickh
case a value of <1 is returned to the parent pro-
cess and the parent's errno is set to EIO.

8 This request causes the child to terminate with
the same consequences as exit(2).

9 This request sets the trace bit in the Processor
Status Word of the child (i.e., bit 4 on PDP-11s; .
bit 30 on the VAX; bit 15 on the M68000) and then
executes the same steps as 1listed above for
request 7. The trace bit causes an interrupt upon
completion of one machine instruction. This
effectively allows single stepping of the c¢child.
On the - 3B20S there 1is no trace bit and this
request returns an error.

Note: the trace bit remains set after an interrupt
on PDP~11s but is turned off after an interrupt on
the VAX and M68000C,

To forestall possible fraud, ptrace inhibits the set-user-id

facility on subsequent exec(2) calls. If a traced process
calls exec, it stops before executing the first instruction
of the new image showing signal SIGTRAP.

GENERAL ERRORS
Ptrace in general fails if one or more of the following are
true:

Pequest is an illegal number. [EIO]

Elﬁ identifies a child that does not exist or has not
executed a ptrace with request 0. [ESRCH]

SEE ALSO
sdb(1), exec(2), signal(2), wait(2),.
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NAME
read - read from file

SYNOPSIS
int read (fildes, buf, nbyvte)
int fildes;
char *buf;
unsigned nbyte;

DESCRIPTION
Fildes is a file descriptor obtalned from a c¢reat, open,
dup, fontl or pipe system call.

Read attempts to read nbyte bytes from the file associated
with fildes into the buffer pointed to by buf.

On devices capable of seeking, the read starts at a position
in the file given by the file pointer associated with
fildes. Upon return from read, the file pointer is incre-
mented bv the number of bvtes actually read.

Devices that are incapable of seeking always read from the
current position. The value of a file pointer associated
with such a file is undefined.

Upon successful completion, read returns the number of bytes
actually read and placed in the buffer; this number may be
less than nbyte if the file is associated with a communica-~
tion 1line (see ioctl(2) and termio(7)), or if the number of
bvtes left in the file is less than nbyte bytes. A value of

0 is returned when an end-of-file has been reached,

When attempting to read from an empty pipe (or FIFO):
If O_NDELAY is set, the read returns a 0.
If O_NDELAY is élear, the read blocks wuntil data is
written to the file or the file is no longer open for

writing.

When attempting to read a file associated with a tty that
has no data currently available:

If O_NDELAY is set, the read returns a 0.

If O_NDELAY 1is <c¢lear, the read blocks wuntil data
becomes available,.

Read fails if one or more of the following are true:

Fildes is not a valid file descriptor open for reading.
LEBADF]
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Buf points outside the allocated address space,

[EFAULT]

RETURN VALUE
Upon successful completion a non<-negative integer is
returned indicating the number of bytes actually read. Oth«
erwise, a ~1 is returned and errno is set to indicate the
error,

SEE ALSO

creat(2), dup(2), fentl(2), ioctl(2), open(2), pipe(2), ter-
mio(7).
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NAME
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semctl - semaphore control operations

SYNOPSIS

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

int semctl (semid, semnum, cmd, arg)

int semid, cmd;

int semnum;

union semun {
int val;

struct semid_ds ¥*buf;
ushort arrayl 1

} arg;

DESCRIPTION

Semctl provides a variety of semaphore control operations as
specified bv cmd,

The following cmds are executed with respect to the sema-
phore specified by semid and semnum (see intro(2) for defin-
itions of values and permissions):

GETVAL

SETVAL

GETPID
GETNCNT

GETZCNT

Return the value of semval,{READ}

Set the value of semval to arg.val.{ALTER}
When this cmd is successfully executed, the
semadj value (see exit(2)) corresponding to
the specified semaphore in all processes is
cleared.

Return the value of sempid.{READ}
Return the value of semncnt.{READ}

Return the value of semzent.{READ}

The following cmds return and set, respectively, every sem-
val in the set of semaphores.

GETALL

SETALL

Place semvals into array pointed to by
arg.array.{READ}

Set semvals according to the array pointed
to by arg.array.{ALTER} When this cmd is
successfully executed, the semadj values
corresponding to each specified semaphore in
all processes are cleared,

The following cmds are also available:
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IPC_STAT Place the current value of each member of

the data structure associated with semld
into the structure pointed to by arg. buf
The contents of this structure are “defined
in intro(2).{READ}

IPC_SET Set the value of the following members of

the data structure associated with semig to
the corresponding value found in the struc-
ture pointed to by arg.buf:

sem_perm,.,uid

sem_perm.gid

sem_perm.mode /* only low 9 bits ¥/

This cmd can only be executed by a process
that has an effective wuser ID equal to
either that of superuser or to the value of
sem perm,uid in the data structure associ-
ated with semid.

IPC_RMID Remove the semaphore identifier specified by

semid from the system and destroy the set of
semaphores and data structure associated
with it, This cmd can only be executed by a
process that has an effective user ID equal
to either that of superuser or to the value
of sem perm.uid in the data structure asso-
ciated with semid.

Semctl fails if one or more of the following are true:

Semid  is not a wvalid semaphore identifier,
[EINVAL]
Semnum 1is less than zero or greater than

sem nsems. [EINVAL]

Cmd is not a valid command. [EINVAL]

Operation permission is denied to the calling pro-
cess (see intro(2)). [EACCES]

Cmd is SETVAL or SETALL and the value to which

semval is to be set is greater than the system
imposed maximum. [ERANGE]

Cmd is equal to IPC_RMID or IPC_SET and the effec-

tive user ID of the calling process is not equal
to that of superuser and is not equal to the value
of sem perm,uid 1in the data structure associated
with semid. [EPERM]

Arg .buf points to an illegal address. [EFAULT]
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RETURN VALUE
Upon successful completion, the value returned depends on
cmd as follows:

GETVAL The value of semval.
GETPID The value of sempid,
GETNCNT The value of semncnt,
GETZCNT The value of semzecnt.,
All others A value of 0.

When semctl is unsuccessful, a value of «1 is returned and
errno is set to indicate the error.

SEE ALSO
semget(2), semop(2), intro(2), exit(2).
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NAME

semget -~ get set of semaphores

SYNOPSIS

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

int semget (kev, nsems, semflg)
key_t key;
int nsems, semflg;

DESCRIPTION

Semget returns the semaphore identifier associated with kev,

A semaphore identifier and associated data structure and set
containing nsems semaphores (see intro(2)) are created for
kev if one of the following is true:

Key is equal to IPC_PRIVATE.

Key does not already have a semaphore identifier asso-
ciated with it, and (semflg & IPC_CREAT) is " true'',

Upon creation, the data structure associated with the new
semaphore identifier is initialized as follows:

Sem perm.,cuid, sem perm,uid, sem perm,cgid, and
sem perm.gid are set equal to the effective user ID and
effective group ID, respectively, of the <c¢alling pro-
cess.

The low-—order 9 bits of sem perm.mode are set equal to
the low~order 9 bits of semflg.

Sem nsems is set equal to the value of nsems.

Sem otime is set equal to 0 and sem ctime is set equal
to the current time.

Semget fails if one or more of the following are true:

Nsems is either less than or equal to zero or greater
than the system imposed limit, [EINVAL]

A semaphore identifier exists for key but operation
permission (see intro(2)), as specified by the low-
order 9 bits of semflg, would not be granted. [EACCES]

A semaphore identifier exists for key but the number of

semaphores in the set associated with it is less than
nsems and nsems is not equal to zero. [EINVAL]
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A semaphore identifier does not exist for key and
(Semilg & IPC_CREAT) is “Yfalse''. [ENOENT]

A semaphore identifier is to be created but the svstenm
imposed 1limit on the maximum number of allowed sema-
phores system wide would be exceeded. [ENOSPC]

A semaphore identifier exists for key but ( (semflg &
IPC_CREAT) & ( semflg & IPC_EXCL) ) is T true'',
[EEXIST]

RETURN VALUE
Upon successful completion, a non-negative integer (i.e., a
semaphore identifier) is returned, Otherwise, a value of -1
is returned and errno is set to indicate the error.

SEE ALSO
semctl(?), semop(2).
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NAME
semop - semaphore operations

SYNOPSIS

‘ #include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem,h>

int semop (semid, sops, nsops)
int semid;

struct sembuf (¥sops)[];

int nsops;

DESCRIPTION
Semop is used to atomically perform an array of semaphore
operations on the set of semaphores associated with the
semaphore identifier specified by semid, Sops is a pointer
to the array of semaphore-operation structures., Nsops is
the number of such structures in the array. Each structure
includes the following members:

short sem_num; /¥ semaphore number ¥/
short sem_op; /¥ semaphore operation %/
short sem_flg; /* operation flags */

Fach semaphore operation specified by sem op is performed on
the corresponding semaphore specified by semid and sem num,

Sem op specifies one of three semaphore operations as fol-.
lows (see semaphore data structure in intro(2)):

If sem op is a negative integer, one of the follow-
ing occurs: {ALTER}

If semval is greater than or equal to the abso-
lute value of sem op, the absolute value of
sem op is subtracted from semval, Also, 1if
(sem flg & SEM_UNDO) is "~“true'', the absolute
value of sem op 1s added to the calling
process's semadj value (see exit(2)) for the
specified semaphore,

If semval is less than the absolute value of
sem op and (sem flg & IPC_NOWAIT) is "~ “true'',
semop returns immediately.

If semval is less than the absolute value of
sem op and (sem flg & IPC_NOWAIT) is "~ false'',
semop increments the semncnt associated with
the specified semaphore and suspends execution
of the calling process until one of the follow-
ing occurs:
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Semval becomes greater than or equal to the
absolute value of sem op. When this occurs,
the value of semncnt associated with the
specified semaphore 1s decremented, the
absolute value of sem op is subtracted from
semval and, if (sem flg & SEM_UNDO) 1is

true'', the absolute value of sem op 1is
added to the calling process's semadj value
for the specified semaphore,

The semid for which the calling process 1is
awaiting action 1is removed from the system
(see semctl(2)). When this occurs, errno is
set equal to EIDRM and a value of -1 is
returned,

The calling process receives a signal that
is to be caught, When this occurs, the
value of semncnt associated with the speci-
fied semaphore 1is decremented and the cal-
ling process resumes execution in the manner
prescribed in signal(2).

If sem op is a positive integer, the value of sem op
is "added to semval and, if (sem flg & SEM_UNDO) is
““true'', the value of sem op is subtracted from the
calling process's semadj value for the specified
semaphore, {ALTER}

If sem op is zero, one of the following occurs:
{READ!}

If semval is zero, semop returns immediately.

If semval is not equal to zero and (sem flg &
IPC_NOWAIT) is *“true'', semop returns immedi-
ately,

If semval is not equal to zero and (sem flg &
IPC_NOWAIT) is ~“false'', semop increments the
semzcnt associated with the specified semaphore
and suspends execution of the calling process
until one of the following occurs:

Semval becomes zero, at which time the value
of semzent associated with the specified
semaphore is decremented,

The semid for which the calling process 1is
awaiting action is removed from the system,
When this occurs, errno 1is set -equal to
EIDRM and a value of -1 is returned,
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The calling process receives a signal that
is to Dbe caught. When this occurs, the
value of semzcent associated with the speci-
fied semaphore is decremented and the cal-
ling process resumes execution in the manner
prescribed in signal(2),

Semop fails if one or more of the following are true for any
of the semaphore operations specified by sops:

Semid is not a valid semaphore identifier. [EINVAL]

Sem num is less than zero or greater than or equal to
the number of semaphores in the set associated with
semid, [EFBIG)

is greater than the system imposed maximum,

Operation permission is denied to the «calling process
(see intro(2))., [EACCES]

The operation would result in suspension of the calling
process but (sem flg & IPC_NOWAIT) is ~“true'!',
[EAGAIN]

The 1imit on the number of individual processes
requesting a SEM_UNDO would be exceeded, [ENCSPC]

The number of individual semaphores for which the cal-
ling process requests a S8EM_UNDO would exceed the

limit, [EINVAL]

An operation would cause a semval to overflow the sys-
tem imposed limit, [ERANGE]

An operation would cause a semadj value to overflow the
system imposed limit, [ERANGE]

Sops points to an illegal address. [EFAULT]

Upon successful completion, the value of sempid for each
semaphore specified in the array pointed to by sops is set
equal to the process ID of the calling process.

RETURN VALUE
If semop returns due to the receipt of a signal, a value of
-1 is returned to the calling process and errno is set to
EINTR. If it returns due to the removal of a semid from the
system, a value of -1 is returned and errno is set to EIDRM.

Upon successful completion, the value of semval at the time
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of the c¢all for the last operation in the array pointed to
bv sops is returned, Otherwise, a value of -1 1is returned
and errno is set to indicate the error.

SEE ALSO
intro(2), exec(2), exit(2), fork(2), semctl(2), semget(2).
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NAME
setpgrp -~ set process group ID

SYNOPSIS
int setpgrp ()

DESCRIPTION
Setpgrp sets the process group ID of the calling process to

e esa e

the process ID of the calling process and returns the new
process group 1ID.

RETURN VALUE
Setpgrp returns the value of the new process group ID.

SEE ALSO
exec(2), fork(2), getpid(2), intro(2), kill(2), signal(2),
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NAME
setuid, setgid ~ set user and group IDs

SYNOPSIS
int setuid (uid)
int uid;
int setgid (giAd)
int gid;

DESCRIPTION
Setuid (setgid) is used to set the real user (group) ID and
effective user (group) ID of the calling process,.

If the effective wuser ID of the calling process is
superuser, the real user (group) ID and effective user
(group) ID are set to uid (gid).

If the effective user ID of the <calling process is not
superuser, but its real wuser (group) ID is equal to uid
(gid), the effective user (group) ID is set to uid (gid).

Setuid (setgid) fails if the real user (group) ID of the
calling process is not equal to uid (gid) and its effective
user ID is not superuser. [EPERM]

RETURN VALUE

Upon successful completion, a value of 0 is returned. Oth-
erwise, a value of «1 is returned and errno is set to indi-

cate the error,

SEE ALSO
getuid(2), intro(2).
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NAME
shmetl ~ shared memorv control operations

SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>

int shmetl (shmid, cmd, buf)
int shmid, cmd;
Struct shmid_ds *buf;

DESCRIPTION
Shmctl provides a variety of shared memory control opera-

tions as specified by c¢md. The following cmds are avail-~
able:

IPC STAT Place the current value of each member of
- the data structure associated with shmid
into the structure pointed to by buf. The
contents of this structure are defined in

intro(2). {READ]}

IPC_SET Set the value of the following members of
the data structure associated with shmid to
the corresponding value found in the struc-

ture pointed to by buf:
shm_perm,uid

shm_perm,gid
shm_perm.,mode /¥* only low 9 bits */

This cmd can only be executed by a process
that has an effective wuser ID equal to
either that of superuser or to the value of
shm perm,uid in the data structure associ-
ated with shmid,

IPC_RMID Remove the shared memory identifier speci-
fied by shmid from the system and destroy
the shared memory segment and data structure
associated with 1it, This emd can only be
executed by a process that has an effective
user ID equal to either that of superuser or
to the value of shm perm.,uid in the data
structure associated with shmid,

Shmetl fails if one or more of the following are true:

Shmid is not a valid shared memory identifier.
TEINVAL]

Cmd is not a valid command. [EINVAL]
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Cmd is equal to IPC_STAT and {READ} operation per-<
mission is denied to the <calling process (see
intro(2)). [EACCES]

Cmd is equal to IPC_RMID or IPC_SET and the effec-
tive wuser ID of the calling process is not equal
to that of superuser and is not equal to the value
of shm perm,uid in the data structure associated
with shmid. [EPERM]

Buf points to an illegal address. [EFAULT]

Upon successful completion, a value of 0 is returned, Other-

wise,
the error.

SEE ALSO

shmget(2),

a value of «~1 is returned and errno is set to indicate

shmop(2).
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NAME
shmget - get shared memory segment

SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>

int shmget (keyv, size, shmflg)
key_t key;
int size, shmflg;

DESCRIPTION
Shmget returns the shared memory identifier associated with
key.
A shared memory identifier and associated data structure and
shared memorv segment of size bytes (see intro(2)) are
created for key if one of the following is true:

Key is equal to IPC_PRIVATE.

Key does not already have a shared memory 1identifier
associated with it, and (shmflg & TIPC_CREAT) is
“Ttrue'',

Upon creation, the data structure associated with the new
shared memory identifier is initialized as follows:

Shm perm.cuid, shm perm.uid, shm perm,cgid, and
shm perm.gid are set equal to the effective user ID and
effective group ID, respectively, of the <calling pro-
cess.

The low-order 9 bits of shm perm.mode are set equal to
the low-order 9 bits of shmflg. Shm segsz is set equal
to the value of size,

Shm lpid, shm nattch, shm atime, and shm dtime are set
equal to 0,

Shm ctime is set equal to the current time.
Shmget fails if one or more of the following are true:

Size is less than the system imposed minimum or greater
than the system imposed maximum., [EINVAL]

A shared memory identifier exists for key but operation
permission (see intro(2)), as specified by the low-
order 9 bits of shmflg, would not be granted, [EACCES]

A shared memory identifier exists for key but the size
of the segment associated with it is less than size and
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size is not equal to zero. [EINVAL]

A shared memory identifier does not exist for key and
(shmflg & IPC_CREAT) is “false'!', [ENOENT]

A shared memory identifier is to be <c¢reated but the
system imposed limit on the maximum number of allowed
shared memory identifiers system-wide would be
exceeded. [ENOSPC]

A shared memory identifier and associated shared memory
segment are to be created but the amount of available
phvsical memory is not sufficient to fill the request,
[ENOMEM]

A shared memory identifier exists for key but ( (shmflg
& IPC_CPREAT) & ( shmflg & IPC_EXCL) ) is ~“true'',
[EEXIST]

RETURN VALUE
Upon successful completion a non-negative integer, i.e., a
shared memory identifier, is returned, Otherwise, a value

of -1

SEE ALSO

is returned and errno is set to indicate the error.

shmetl(2), shmop(2).
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NAME
shmat, shmdt -~ shared memory operations

SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>
f##include <sys/shm.h>

char #*shmat (shmid, shmaddr, shmflg)
int shmid;

char ¥shmaddr

int shmflg;

int shmdt (shmaddr)
char ¥*shmaddr

DESCRIPTION
Shmat attaches the shared memory segment associated with the
shared memory identifier specified by shmid to the data seg-
ment of the calling process., The segment is attached at the
address specified bv one of the following criteria:

If shmaddr is equal to zero, the segment is attached at
the first available address as selected by the system,

If shmaddr is not equal to zero and (shmflg & SHM_RND)
is true'', the segment 1is attached at the address
given by (shmaddr - (shmaddr modulus SHMLBA)).

If shmaddr is not equal to zero and (shmflg & SHM_RND)
is false'', the segment is8 attached at the address
given by shmaddr,

The segment is attached for reading if (shmflg & SHM_RDONLY)
is ““true'' {READ}; otherwise it is attached for reading and
writing {READ/WRITE}.

Shmat fails and does not attach the shared memory segment if
one or more of the following are true:

Shmid 1is not a valid shared memory identifier,
TEINVAL]

Operation permission is denied to the <calling process
(see intro(2)). [EACCES]

The available data space is not large enough to accom~
modate the shared memory segment, [ENOMEM]

Shmaddr is not equal to zero, and the value of (shmaddr
-~ (shmaddr modulus SHMLBA)) is an illegal address.
[EINVAL]
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Shmaddr is not equal to zero, (shmflg & SHM_RND) is
““false'', and the value of shmaddr is an illegal
address., [EINVAL]

The number of shared memory segments attached to the
calling process would exceed the system imposed limit,
[EMFILE]

Shmdt detaches from the calling process's data segment the
shared memory segment located at the address specified by
shmaddr.

Shmdt fails and does not detach the shared memory segment if
shmaddr is not the data segment start address of a shared
memory segment, [EINVAL]

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

Shmat returns the data segment start address of the
attached shared memory segment,

Skmdt returns a value of O.

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

SEE ALSO .
exec(2), exit(2), fork(2), shmetl(2), shmget(2).
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NAME
signal - specify what to do upon receipt of a signal

SYNOPSIS
#include <sys/signal.h>

int (%*signal (sig, func))()
int sig;
int (¥funec)();

DESCRIPTION
Signal allows the calling process to choose one of three
ways 1in which it 1is possible to handle the receipt of a
specific signal, B8ig specifies the signal and funec speci-
fies the choice,

2ig can be assigned any one of the following except SIGKILL:

SIGHUP 01 hangup

SIGINT n2 interrupt

SIGQUIT n3* quit

SIGILL ou* illegal instruction (not

reset when caught)
SIGTRAP 05 * trace trap (not reset when

caught)

SIGIOT 06 * I0T instruction

SIGEMT BN EMT instruction

SIGFPE 08* floating point exception

SIGKILL 09 kill (cannot be caught or
ignored)

SIGBUS 10% bus error

SIGSEGV 11% segmentation violation

SIGSYS 12% bad argument to system call

SIGPIPE 13 Wwrite on a pipe with no one
to read it

SIGALRM 14 alarm clock

SIGTERM 15 software termination signal

SIGUSR1 16 user defined signal 1

SIGUSR2 17 user defined signal 2

SIGCLD 18 death of a child (see WARN-
ING below)

SIGPWR 19 power fail (see WARNING
below)

See below for the significance of the asterisk (#*) in the
above list,

Func is assigned one of three values: SIG_DFL, SIG_IGN, or a
function address. The actions prescribed by these values
are as follows:

SIG_DFL -~ terminate process upon receipt of a signal
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Upon receipt of the signal sig, the receiving pro-
cess 1is to Dbe terminated with all of the conse-
quences outlined in exit(2); a ~“core image'' is
made in the current working directory of the
receiving process if sig 1is one for which an
asterisk appears in the above list and the follow-
ing conditions are met:

The effective user ID and the real user ID
of the receiving process are equal,

An ordinary file named core exists and 1is
writable or «can be created, If the file
must be created, it will have the follow-
ing properties:

a mode of 0666 modified by the
file creation mask (see umask(2))

a file owner ID that is the same
as the effective wuser ID of the
receiving process

a file group ID that is the same
as the effective group ID of the
receiving process

SIG_IGN - 1ignore signal

The signal sig is to be ignored.

Note: the signal SIGKILL cannot be ignored.

function address - cateh signal

Upon receipt of the signal sig, the receiving pro-
cess 1is to execute the signal-catching funetion
pointed to by func., The signal number sig is passed
as the first argument to the signal-catching func-
tion, A second argument, sig code, is also passed
to the function. Sig code has various contents,
according to the value of sig. These values are
provided in the table below. Before entering the
signal-catching function, the value of fune for the
caught signal is set to SIG_DFL unless the signal is
SIGILL, SIGTRAP, or SIGPWR.

Upon return from the signal-catching function, the
receiving process resumes execution at the point it
was interrupted, See the WARNINGS section below.

When a signal that is to be caught occurs during a
read(2), write(2), open(2), or ioctl(2) system call
on a slow device (like a terminal; but not a file),
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during a pause(2) system call, or during a wait(2)
svstem call that does not return immediately due *o
the existence of a previously stopped or zombie pro-
cess, the signal catching function is executed; then
the interrupted system call returns a -1 to the cal-
ling process with errno set to EINTR,

Note: the signal SIGKILL cannot be caught.

A call to signal cancels a pending signal sig except for a
pending SIGKILL signal.

Signal fails if one or more of the following are true:

S8ig is an illegal signal number, 1including SIGKILL.
[EINVAL]

Func points to an illegal address. [EFAULT]
The table below shows how SIGTRAP handles M68000 traps.
Most traps result in signals being sent to the user process
that caused the trap. All other traps are considered to be

STRAYFT, spurious interrupts.

The following meanings apply to information in the "RIGNAL
CODE" column of the table:

code == address means the address causing the fault

code == pc means the program counter value at the time
of the trap

code == (%d0) means the user parameter to the TRAP
instruection

The definitions of KINTDIV, KINTOVF, and KSUBRNG are provided in
the include file <sys/signal.h>.
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1 TRAP TRAP SIGNAL H
i TYPE NC. ASSIGNMENT SIGNAL CODE H
1 [}
| . . i
i BUSERR 2 bus error SIGBUS address |
{ADDRERR 3 address error SIGILL address |
{INSTERR I illegal instruction SIGILL pc i
{ ZDVDERP 5 zero divide fault SIGFPE KINTDIV |
| CHKTRAP 6 CHK instruction fault SIGFPE KQUBRNG |
{TRAPVFT 7 TRAPV instruction fault SIGFPE KINTOVF |
{PRIVFLT 8 privileged instruction SIGILL pe d
i fault !
| TRCTRAP 9 trace trap SIGTRAP pec '
{L1010FT 10 line 1010 emulator ~ 8IGILL pc ;
{L1111FT 11 line 1111 emulator SIGILL pc i
| STRAYFT 24 spurious interrupt n/a n/a H
| SYSCALL 32 TRAP 0 - system call n/a (%d0) ]
{ BPTFLT 33 TRAP 1 -~ breakpoint SIGTRAP pc H
{IOTTRAP 34 TRAP 2 - simulate DEC SIGIOT (%40) i
i 10T instruction i
{ EMTTRAP 35 TRAP 3 - simulate DEC SIGEMT (%40) i
i EMT instruction |
{ FPETRAP 36 TRAP 4 - floating point SIGFPE (%d0) i
| exception :
RETURN VALUE
Upon successful completion, signal returns the previous
value of func for the specified signal sig. Otherwise, a
value of -1 is returned and errno is set to indicate the
error, -
SEE ALSO
kill(1), kill(2), pause(2), ptrace(2), wait(2), setjmp(3C).
WARNINGS .
Two other signals that behave differently than the signals
described above exist in this release of the system, They
are: "
SIGCLD 18 death of a child (reset when caught)
SIGPWR 19 power fail (not reset when caught)

There is no guarantee that, in future releases of the UNIX
System, these signals will continue to behave as described
below; they are included only for compatibility with other
versions of the UNIX System, Their use in new programs is
strongly discouraged.

values:
actions

three
The

For these signals, func is assigned one of
8IG_DFL, S8IG_IGN, or a function address.
prescribed by these values are as follows:
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SIG_DFL - ignore signal
The signal is to be ignored,.

SIG_IGN ~ ignore signal
The signal is to be ignored. If sig is SIGCLD,
the «calling process's <child processes do not
create zombie processes when they terminate; see
exit(2).

function address -~ cateh signal

If the signal is SIGPWR, the action to be taken is
the same as that described above for func equal to
function address. The same is true if the signal
is SIGCLD, except that, while the process is exe-
cuting the signal-catching function, any received
SIGCLD signals are queued and the signal-catching
function is continually reentered until the queue
is empty.

The SIGCLD affects two other system «calls (wait(2) and
exit(2)) in the following ways:

wait If the func value of SIGCLD is set to SIG_IGN and
a wait is executed, the wait blocks until all of
the calling process's child processes terminate;
it then returns a value of -1 with errno set to

ECHILD.

exit If in the exiting process's parent process the
fune value of SIGCLD is set to SIG_IGN, the exit-
ing process does not create a zombie process.

When processing a pipeline, the shell makes the last pro-
cess in the pipeline the parent of the preceding
processes, A process that may be piped into in this
manner (and thus become the parent of other processes)
should take care not to set SIGCLD to be caught.

The ability to resume execution wupon return from the
signal-catching function is machine-dependent. For the
M68000, resumption cannot occur after faults requiring
instruction recovery. These faults are bus errors and
address errors.
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stat, fstat - get file status

SYNOPSIS

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

int stat (path, buf)
char ¥®path;
struct stat *buf;

int fstat (fildes, buf)
int fildes;
struct stat #*buf;

DESCRIPTION

Path points to a pathname naming a file. Read, write or
execute permission of the named file is not required, but
all directories listed in the pathname leading to the file
must be searchable, Stat obtains information about the
named file. '

Similarly, fstat obtains 1information about an open file
known by the file descriptor fildes, obtained from a suc-
cessful open(2), creat(2), dup(2), fecntl(2), or pipe(2) sys-
tem call,.

Buf is a pointer to a stat structure into which information
is placed concerning the file,

The contents of the structure pointed to by buf include the
following members:

ushort st _mode; /¥ File mode; see mknod(2) */
ino_t st_ino; /* Inode number ¥/
dev_t st_dev; /% 1D of device containing */
/% a directory entry for this file ¥/
dev_t st_rdev; /% ID of device #*/
/% This entry is defined only for ¥/
/% character special or block */
/% special files %/
short st nlink; /% Number of links ¥/

ushort st_uid; /% User ID of the file's owner %/
ushort st_gid; /% Group ID of the file's group ¥/
off_t st_size; /% File size in bytes */

time t st atime; /* Time of last access ¥/ :

time_t st _mtime; /* Time of last data modification */

time_t st_ctime; /* Time of last file status change ¥/
/* Times measured in seconds since ¥/
/* 00:00:00 GMT, Jan. 1, 1970 ¥/

St atime, st mtime, and st ctime are changed by sSystem calls
as stated below.
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st time Time when file data was last accessed, Changed by
the following system calls: creat(2), mknod(2),
pipe(2), utime(2), and read(2).

st mtime Time when data was last modified, Changed bv the
following system calls: creat(2), mknod(2),
pipe(2), utime(2), and write(2).

st ctime Time when file status was last changed, Changed
by the following system calls: chmod(2), chown(2),

creat(2), link(2), mknod(2), pipe(2), wunlink(2),
utime(2), and write(2).

Stat fails if one or more of the following are true:

A component of the path prefix is not a directorv.
LENOTDIR]

The named file does not exist. [ENOENT]

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

Buf or path points to an invalid address, [EFAULT]

Fstat fails if one or more of the following are true:

Fildes is not a valid open file descriptor. [EBADF]

Buf points to an invalid address. [EFAULT]

RETURN VALUE
Upon successful completion a value of 0 is returned. Other-

wise, a value of «1 is returned and errno is set to indicate
the error.

SEE ALSO

chmod(2), chown(2), creat(2), 1link(2), mknod(2), time(2),
unlink(2).
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NAME

utime «~ set file access and modification times

SYNOPSIS

#include <sys/types.h>
int utime (path, times)
char %path;

struct utimbuf ¥*times;

DESCRIPTION
Path points to a pathname naming a file. Utime sets -the

access and modification times of the named file.

If times is NULL, the access and modification times of the
file are set to the current time. A process must be the
owner of the file or have write permission to use wutime in
this manner,

If times is not NULL, times is interpreted as a pointer to a

utimbuf structure and the access and modification times are

set to the values contained in the designated structure.
Only the owner of the file or the superuser may use utime
this way.

The times in the following sStructure are measured in seconds
since 00:00:00 GMT, Jan. 1, 1970.

struct utimbuf {
time_t actime; /% access time ¥/
time_t modtime;/¥ modification time */

b

Utime fails if one or more of the following are true:

The named file does not exist. [ENOENT]

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

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

The effective user ID is not superuser and not the
owner of the file and times is not NULL. [EPERM]

The effective user ID is not superuser and not the
owner of the file, times is NULL, and write access is
denied, [EACCES] ‘

The file system containing the file is mounted read-
only. [EROFS]

Times is not NULL and points outside the process's
allocated address space. [EFAULT]
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Path points outside the process's allocated address
space, [EFAULT]

RETURN VALUE

Upon successful completion, a value of 0 is returned, Oth-
erwise, a value of «1 is returned and errno is set to indi-
cate the error,.

SEE ALSO
stat(2).
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NAME

intro

SYNOPSIS

INTRO(3)

~ introduction to subroutines and libraries

#include <stdio.h>

ffinclude <math.h>

DESCRIPTION
This section describes functions found in various libraries,

other

than those functions that directly invoke system prim-

itives, which are described in Section 2 - of this volume,
Certain major <collections are identified by a letter after
the section number:

(3C)

(3F)

(3M)

(38)

(3X)

DEFINITIONS

These functions, together with those of Section 2 and
those marked (35), constitute the Standard C Library,
libe, which is automatically loaded by the C compiler,

cc(1). The 1link editor 1d(1) searches this library
under the <«lc¢ option. Some functions require declara-

tions that <c¢an be included in the program being com-
piled by adding the line

#include <header filename>

The appropriate #include file 1is 1indicated in the
SYNOPSIS part of a function description.

These functions constitute the FORTRAN intrinsic func-
tion 1library, 1ibF77. These functions are automati-

cally available to the FORTRAN programmer and require
no special invocation of the compiler.

These functions constitute the Matk Library, libm,
They are automatically lcaded as needed by the FORTRAN
compiler f77(1). They are not automatically loaded by

the C compiler, c¢c(1); however, the 1link editor
searches this library under the <lm option, Declara-

tions for these functions may be obtained from the
#include file <math.h>.

These functions constitute the ‘standard I1/0 pack-
age''; an introduction to this package is provided in
stdio(3s). The functions are in the 1library libec,

~

already mentioned. Declarations should be obtained
from the #include file <stdio.h>.
Various specialized libraries. The files in which

these libraries are found are given on the appropriate
pages.

For descriptions and examples of f#include files, refer
to the "Libraries" section of the Programming Guide.

A 2Earact££ is any bit pattern able to fit into a byte on
the machine. The null character is a character with value
0, represented in the C language as '\0'. A character array
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is a sequence of characters. A null-terminated character
arrav is a sequence of chkaracters, the last of which is the

Tull character, A string 1is a designation for a null-
terminated character array. The null string is a character

array containing only the null character. A NULL pointer is
tre value that is obtained by casting 0 into a pointer. The
C language guarantees that this value will not match that of
anv legitimate ©pointer, so0o many functions that return
pointers return it to indicate an error. NULL is defined as
0 in <stdio.h>; the user can include his own definition if
he is not using <stdio.h>.

Many groups of FORTRAN intrinsic functions have generic
function names that do not require explicit or implicit type
declaration. The type of the function is determined by the
tvpe of its argument(s). For example, the generic function
max returns an integer value if given integer arguments
(maxn), a real value if given real arguments (amaxl), or a
double<~precision value if given double<precision arguments
(dmax1) .

FILES
/1lib/1libc.a
/usr/1ib/1ibFT77.a
/1lib/libm.a

SEE ALSO
ar(1), cc(1), £77(1), 1d4(1), nm(1), intro(2), stdio(3S),.
Programming Guide,

DIAGNOSTICS (
Functions in the Math Library (3M) may return the conven-
tional values O or HUGE (the 1largest singleeprecision
fiocating-point number) when the function is undefined for
the given arguments or when the value is not representable.
In these cases, the external variable errno (see intro(2))
is set to the wvalue EDOM or ERANGE. Because many of the
FORTRAN intrinsic functions use the routines found in the
Math Library, the same conventions apply.
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NAME -

abldl, 1l6ld4a « convert between long integer and base-64 ASCIT
string

SYNOPSIS

long abld4l (s)
char #*gs;

char ¥164a (1)
long 1;

DESCRIPTION

BUGS

These functions are wused to maintain numbers stored in
base-~64 ASCII characters. This is a notation by which long
integers can be represented by up to 6 characters; each
character represents a ~“digit'' in a radix-64 notation.

The characters used to represent - ~digits'' are ., for 0, /
for 1, 0 through 9 for 2<11, A through Z for 12-37, and a
through z for 38«63.

A6U41 takes a pointer to a null-terminated base-6l4 represen-
tation and returns a corresponding long value. If the
string pointed to by s contains more than 6 characters, abil
uses the first 6. -

L6la takes a long argument and returns a pointer to the
corresponding base-~64 representation. If the argument is 0,
l164a returns a pointer to a null string.

The value returned by 164a is a pointer into a static
buffer, the contents of which are overwritten by each call.
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NAME

abort « generate an IOCT fault

SYNOPSIS
int abort ( )

DESCRIPTION
Abort causes an TOT signal to be sent to the process. This
usually results in termination with a core dump.
It is possible for abort to return control if SIGIOT |is
caught or ignored, in which case the value returned is that
of the kill(2) system call.

SEE ALSO
adb(1), exit(2), kill(2), signal(2).

DIAGNOSTICS

If SIGIOT is neither caught nor ignored, and the current
directory 1is writable, a core dump is produced and the mes-
sage abort « core dumped is written by the shell.
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NAME
abs « return integer absolute value

SYNOPSIS
int abs (i)
int i

DESCRIPTION
Abs returns the absolute value of its integer operand.

BUGS
In two's<complement representation, the absolute value of
the mnegative integer with largest magnitude is undefined.
Some implementations trap this error, but others simply
ignore it, ‘

SEE ALSO
floor(3M).
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NAME
assert « verifyv program assertion

SYNOPSIS
#include <assert.h>

assert (expression)
int expression;

DESCRIPTION
This macro is useful for putting diagnostics into programs.
If expression is false (zero) when assert is executed,
assert prints ’

Assertion failed: expression, file xvz, line nnn

on the standard error output and aborts. 1In the error mes-
sage, xyz 1is the mname of the source file and nnn is the
source line number of the assert statement,

Compiling with the preprocessor option <DNDEBUG (see
cpp(1)), or with the preprocessor control statement #define
NDEBUG ahead of the #include <assert.h> statement, stops
assertions from being compiled into the program.

SEE ALSO
cpp(1), abort(3C).
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NAME

atof - convert ASCII string to floating-point number

SYNOPSIS

double atof (nptr)
char ¥*nptr;

DESCRIPTION

Atof converts a character string pointed to by nptr to a
double<precision floating-point number, The first unrecog-
nized character ends the conversion. Atof recognizes an
optional string of white~space characters (blanks or tabs),
then an optional sign, then a string of digits optionally
containing a decimal point, then an optional e or E followed
by an optionally signed integer, If the string begins with
an unrecognized character, atof returns the value zero.

DIAGNOSTICS
When the correct value would overflow, atof returns HUGE,
and sets errno to ERANGE. Zero is returned on underflow.
SEE ALSO

scanf(38).
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NAME
jo, j1, 3in, v0, v1, vyn ~ Bessel functions

SYNOPSIS
#include <math.h>

double jO (x)
double Xx;

double j1 (x)
double x;

double jn (n, x)
int n;
double x;

double yO (x)
double x;

double y1 (x)
double x;

double yn (n, x)
int n;
double x3

DESCRIPTION

BESSEL(3M)

J0 and ji1 return Bessel functions of x of the first kind of
orders 0 and 1 respectively. Jn returns the Bessel function

of x of the first kind of order n.

YO and y1 return the Bessel functions of

of the second

kind of orders 0 and 1 respectively. Yn returns the Bessel

function of X of the second kind of order n.

must be positive,

DIAGNOSTICS

Non-positive arguments cause y0, y1, and yn

The value of x

to return the

value HUGE and to set errno to EDOM. They also cause a mesS-

sage indicating DOMAIN error to be printed on

error output; the process will continue.

These error;handling procedures may be
function matherr(3M).

SEE ALSO
matherr(3M).

the standard

changed with the
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NAME

bsearch « binary search

SYNOPSIS

char *bsearch ((char ¥*) key, (char %) 'base, nel, sizeof
(#Kkev), compar) :

unsigned nel;

int (®*compar)( );

DESCRIPTION

Bsearch is a binary search routine generalized from Knuth
(6.2.1) Algorithm B. It returns a pointer into a table
indicating where a datum may be found, The table must be
previously sorted in increasing order according to a pro-
vided comparison function. Key points to the datum to be
sought in the table, Base points to the element at the base
of the table., Nel is the number of elements in the table,
Compar is the name of the comparison function, which is
called with two arguments that point to the elements being
compared. The function must return an integer less than,
equal to, or greater than zero, depending on whether the
first argument 1is to be considered less than, equal to, or
greater than the second.

DIAGNOSTICS

NOTES

A NULL pointer is returned if the key cannot be found in the -
table.

The pointers to the keyv and the element at the base of the
table should be of type pointer~to-element, and cast to type
pointer<to~character,

The comparison function need not compare every byte, SO
arbitrary data may be contained in the elements in addition
to the values being compared.

Although declared as type pointer~to-character, the value
returned should be cast into type pointer<to-element.

SEE ALSO

lsearch(3C), hsearch(3C), gsort(3C), tsearch(3C).
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 NAME

clock -~ report CPU time used

SYNOPSIS

long clock ( )

DESCRIPTION

Clock returns the amount of CPU time (in microseconds) used
since the first call to clock. The time reported is the sum
of the user and svstem times of the calling process and its
terminated child processes for which it has executed wait(2)
or svstem(338).

The resolution of the clock is 16.667 milliseconds on M68N0NO
or DEC processors,

SEE ALSO

BUGS

times(2), wait(2), system(3S).

The value returned by clock is defined in microseconds for
compatibility with systems that have CPU clocks with much
higher resolution. Because of this, the value returned
wraps around after accumulating only 2,147 seconds of CPU
time (about 36 minutes).
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NAME
toupper, tolower, _toupper, _tolower, toascii -~ translate
characters

SYNOPSIS
#include <ctype.h>

int toupper (c¢)
int c¢; :

int tolower (c¢)
int ¢

int _toupper (c)
int c;

int _tolower (c)
int ¢

int toascii (c)
int cg

DESCRIPTION

Toupper and tolower have as domain the range of gete(3s8):
the integers from <1 through 255, If the argument of
toupper represents a lower~case letter, the result 1is the
corresponding upper-~case letter, If the argument of tolower
represents an wupper~case letter, the result is the
corresponding lower-case letter. All other arguments in the
domain are returned unchanged.

toupper and _tolower are macros that accomplish the same
thing as toupper and tolower but have restricted domains and
are faster. _toupper requires a lower-case letter as 1its
argument; its result is the corresponding upper-case letter,
_ftolower requires an upper-case letter as its argument; 1its
result 1is the corresponding lower<case letter. Arguments
outside the domain cause undefined results,

Toascii yields its argument with all bits turned off that
are not part of a standard ASCII character; it is intended
for compatibility with other systems.

SEE ALSO
ctype(3C), getc(33).
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NAME
crvpt, setkey, encrypt - generate DES encryption

SYNOPSIS
char *crypt (key, salt)
char %*key, ¥salt;

void setkey (kevy)
char *key;

void encrypt (block, edflag)
char #¥block;
int edflag;

DESCRIPTION
Crvpt is the password encryption function., Tt is based on
the NBS Data Encryption - Standard (DES), with variations
intended to frustrate use of hardware implementations of the

DES for key search.

Key is a user's typed password, Salt 1is a 2«character
string chosen from the set [a~zA<Z0<9,/]; this string is
used to perturb the DES algorithm in one of 4,096 different
wavs, after which the password is used as the key to encrypt
repeatedly a constant string. The returned value points ¢to
the encrypted password, The first 2 characters are the salt
itself,

The setkev and encrypt entries provide (rather primitive)
access to the actual DES algorithm. The argument of setkey
is a character array of length 64 containing only the char-
acters with numerical value 0 and 1. If this string is
divided into groups of 8, the low-order bit in each group is
ignored; this gives a 56<bit kev which is set into the
machine. The 56<bit keyv is used with the above-mentioned
algorithm to encrypt or decrypt the string block with the
function encrypt.

The argument to the encrypt entry is a character array of
length 64 containing only the characters with numerical
value 0 and 1, The argument array is modified in place to a
similar array representing the bits of the argument after
having been subjected to the DES algorithm using the key set
by setkey, If edflag is zero, the argument is encrypted; if
non-zero, it is decrypted.

SEE ALSO
login(1), passwd(1), getpass(3C), passwd(4),.

BUGS

The return value points to static data that 1is overwritten
bv eachk call.
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NAME
ctermid «~ generate filename for terminal

SYNOPSIS ,
#include <stdio.h>
char ¥*ctermid(s)
char ¥s;

DESCRIPTION ‘
Ctermid generates the pathname of the controlling terminal
for the current process, and stores it in a string.
If s is a NULL pointer, the string is stored in an internal
static area, the contents of which are overwritten at the
next call to ctermid, and the address of which is returned,
Otherwise, s is assumed to point to a character array of at
least L_ctermid elements; the pathname 1is placed in this
array and the wvalue of s is returned. The constant
L_ctermid is defined in the <stdio.h> header file.

NOTES »
The difference between ctermid and ttyname(3C) 1is that
ttyname must be handed a file descriptor and returns the
actual name of the terminal associated with that file
descriptor, while ctermid returns a string (/dev/tty) that
refers to the terminal if used as a filename. For this rea-
son, ttyname is useful only if the process already has at
least one file open to a terminal.

SEE ALSO

ttyname(3C).
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NAME
ctime, localtime, gmtime, asctime, tzset -« convert date and
time to string

SYNOPSIS
#include <time.h>

char %ctime (clock)
long #*clock;

struct tm ¥localtime (clock)
long ¥#clock;

struct tm ¥gmtime (clock)
long ¥clock:

char %¥asctime (tm)
struct tm ¥*tm;

"extern long timezone;
extern int daylight;
extern char ¥tznamel[2];

void tzset ( )

DESCRIPTION
Ctime converts a long integer, pointed to by clocek,

representing the time in seconds since 00:00:00 GMT, January
1, 1970, and returns a pointer to a 26<character string in
the following form, All the fields have constant width,

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

Localtime and gmtime return pointers to tm structures,
described Dbelow,. Localtime corrects for the time zone and
possible Dayvlight Savings Time; gmtime converts directly +to
Greenwich Mean Time (GMT), which 1is the time the system
uses. : :

Asctime converts a tm structure to a 26~character string, as
shown in the above example, and returns a pointer to the
string.

Declarations of all the functions and externals, and the ¢tm
structure, are 1in the <time.h> header file. The structure
declaration is:

struct tm {
int tm_sec; /* seconds (0 -« 59) ¥/
int tm_min; /* minutes (0 <« 59) */
int tm_hour; /* hours (0 < 23) */
int tm_mday; /¥ day of month (1 <« 31) %/
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int tm mon; /¥ month of year (0 < 11) %/
int tm vear; /% year « 1900 */
int tm:wday; /¥ day of week (Sunday = 0) ¥/
int tm_yday; /* day of year (0 <« 365) ¥/
int tm_isdst;

}s

Tm isd§£ is non~zero if Daylight Savings Time is in effect.

The external long variable timezone contains the difference,
in sSeconds, between GMT and local standard time (in EST,
timezone is 5%¥60%¥60); the external variable daylight 1is
non-zero if, and only if, the standard U.S.A. Daylight Sav-
ings Time conversion should be applied. The program knows
about the peculiarities of this conversion in 1974 and 1975;
if necessary, a table for these years can be extended,

If an environment variable named TZ is present, asctime uses
the contents of the variable to override the default time
zone, The value of TZ must be a 3-~letter time zone name,
followed by a number representing the difference between
local time and Greenwich Mean Time in hours, followed by an
optional 3-letter name for a daylight time zone. For exam-
ple, the setting for New Jersey would be ESTSEDT. The
effects of setting TZ are thus to change the values of the
external variables timezone and daylight:; in addition, the
time zone names contained in the external variable

char"tzname[zl = { "EST", "EDT" };

are set from the environment variable TZ. The function
tzset sets these external variables from TZ; tzset is called
by asctime and may also be called explicitly by the user,

Note that in most installations, TZ is set by default when
the wuser logs on, to a value in the local /etc/profile file
(see profile(d)),

SEE ALSO .
time(2), getenv(3C), profile(4), environ(5).

BUGS
The return values point to static data whose content 1is
overwritten by each call.
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NAME
isalpha, 1isupper, 1islower, isdigit, 1isxdigit, isalnum,
isspace, ispunct, isprint, isgraph, iscntrl, isascii -~ clas-
sifv characters

SYNOPSIS
#include <ctype.h>

int isalpha (¢)

int c;

DESCRIPTION
These macros classify character-—coded integer values by
table 1lookup. Each is a predicate returning nonzero for
true, zero for false. JIsascii is defined on all integer
values; the rest are defined only where isascii is true and

on the single non<ASCII value EOF (~1); see stdio(3S)).

isalpha c is a letter.

isupper ¢ is an upper-case letter,

islower ¢ is a lower-<case letter,

isdigit c is a digit [0-9].

isxdigit c is a hexadecimal digit [0<9], [A-F] or [a-
fl.

isalnum ¢ is an alphanumeric (letter or digit).

isspace ¢ is a space, tab, carriage return, new-line,

vVertical tab, or form-feed.

ispunct c is a punctuation character (neither control
nor alphanumeric),

isprint ¢ is a printing character, code 040 (space)
through 0176 (tilde).

isgraph ¢ is a printing character, similar to isprint
except false for space,.

isentrl c is a delete character (0177) or an ordinary
control character (less than 040),

isascii ¢ is an ASCII character, code less than 0200,

DIAGNOSTICS

If the argument to any of these macros is not in the domain
of the function, the result is undefined.
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NAME

cuserid -~ get character login name of the user

SYNOPSIS

#include <stdio.h>

char %*cuserid (s)
char ¥gs;

DESCRIPTION

Cuserid generates a character<string representation of the

login name of the owner of the current process. 1If s is a
NULL pointer, this representation is generated in an inter-
nal static area, the address of which is returned. Other-
wise, s is assumed to point to an array of at least
L_cuserid —characters; the representation 1is left in this
arrayv. The constant L cuserid is defined in the <stdio.h>
header file, -

DIAGNOSTICS

If the login name cannot be found, cuserid returns a NULL
pointer; if s is not a NULL pointer, a null character (\0)
is placed at s(0].

SEE ALSO

getlogin(3C), getpwent(3C).
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NAME
dial - establish an out-~going terminal line connection

SYNOPSIS
#include <dial.h>

int dial (call)
CALL #®call; »

void undial (fd)

int fd;

DESCRIPTION

: Dial returns a file descriptor for a terminal line open for
read/write. The argument to dial is a CALL structure

(defined in the <dial.h> header file,

When finished with the terminal line, the calling progranm
must invoke undial to release the semaphore that has been
set during the allocation of the terminal device.

The CALL typedef in the <dial.h> header file is:

tyvpedef struct {

struct termio ¥attr;/* pointer to termio attribute struct */

int baud; /* transmission data rate ¥/

int speed; /¥ 212A modem: low=300, high=1200 ¥/

char *line; /¥ device name for out—going line ¥/

char ¥telno; /* pointer to tel-no digits string */

int modem; /% specify modem control for direct line
} CALL;

The CALL element sEeed is intended only for use with an out-
going dialed call, in which case its value should be either
300 or 1200 to identifv the 113A modem, or the highespeed or
low-speed setting on the 212A modem. The CALL element baud
is for the desired transmission baud rate. For example, one
might set baud to 110 and speed to 300 (or 1200).

If the desired terminal line is a direct 1line, a string
pointer to its device name should be placed in the line ele<
ment in the CALL structure, Legal values for such terminal
device names are kept in the L-devices file. 1In this case,
the value of the baud element need not be specified as it
will be determined from the L-devices file.

The telno element is for a pointer to a <character string
representing the telephone number to be dialed. Such
numbers may consist only of symbols described on the acu(7).
The termination symbol will be supplied by the dial func-
tion, and should not be included in the telno string passed
to dial in the CALL structure.

-1 - Printed 6 1985



DIAL(3C) ' DIAL(3C)

The CALL element modem is used to specify modem control for
direct lines., This element should be non-zero if modem con-
trol is required. The CALL element attr is a pointer to a
termio structure, as defined in the <termio.h> header file.
A NULL value for this pointer element may be passed to the
dial function, but if such a structure is included, the ele-
ments specified in it will be set for the outgoing terminal
line Dbefore the connection is established, This is impor-
tant for attributes such as parity and baud rate.

FILES
/usr/lib/uucp/L<devices
/usr/spool/uucp/LCK..tty~device

SEE ALSO
uucp(1C), alarm(2), read(2), write(2).
termio(7) in the Administrator's Manual.

DIAGNOSTICS
On failure, a negative value indicating the reason for the
failure is returned, Mnemonics for these negative indices
as listed here are defined in the <dial.h> header file,.

INTRPT <1 /% interrupt occured ¥/

D_HUNG <2 /* dialer hung (no return from write) ¥/
NO_ANS -3 /*¥ no answer within 10 seconds ¥/

ILL_BD -4 /*% illegal baud-rate ¥/

A_PROB -5 /* acu problem (open() failure) ¥/

L PROB «6 /* line problem (open() failure) */
NO_Ldv <7 /% can't open LDEVS file ¥/

DV_NT_A -8 /% requested device not available ¥/
DV_NT_K -9 /* requested device not known ¥/

NO_BD_A -10 /*¥ no device available at requested baud
NO_BD_K -11 /¥ no device Kknown at requested baud */

WARNINGS
Including the <dial.h> header file automatically includes
the <termio.h> header file.

Because the above routine uses <stdio.h>, the size of pro-
grams not otherwise using standard I/0 is increased more
than might be expected.

BUGS

An alarm(2) system call for 3,600 seconds is made (and
caught) within the dial module for the purpose of " touch-
ing'' the LCK.. file and constitutes the device allocation
semaphore ~for the terminal device., Otherwise, uucp(1C) mav
simply delete the LCK.. entry on its 90-minute clean-up
rounds. The alarm may go off while the user program is in a
read(2) or write(2) system call, causing an apparent error
return. If the user program is to run for an hour or more,
error returns from reads should be checked for
(errno==zEINTR), and the read possibly reissued,
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NAME

delim $$
drandi8, erandid8, 1lrandi8, nrandig, mrandig, jrandig,
srandy8, seedl8, 1lcongl8 - generate uniformly distributed

pseudo-~random numbers

SYNOPSIS

double drandi8§ ( )

double erandi48 (xsubi)
unsigned short xsubil3];

long 1lrandig ( )

long nrandi8 (xsubi)
unsigned short xsubi[3];

long mrandi48 ( )

long jrandi48 (xsubi)
unsigned short xsubi[3];

void srandi8 (seedval)
long seedval;

unsigned short %*seedl8 (seedib6v)
unsigned short seed16v{3];

void lcongl8 (param)
unsigned short param[T7];

DESCRIPTION

This family of functions generates pseudo-random numbers
using the well-known linear congruential algorithm and 48-
bit integer arithmetic.

Functions drandid8 and erandi8 return non-negative double-
precision floating-point values uniformly distributed over
the interval $[0.0,71.0).%

Functions 1lrandi8 and nrandli8 return non-negative 1long
integers wuniformly distributed over the interval $[0,72 sup
31 ).%

Functions EﬁéndMS and jrandli8 return signed 1long integers
uniformly distributed over the interval $[<2 sup 31 ,72 sup
31 ).$ '

Functions srandli8, seedl48, and 1lcongl8 are initialization
entry points, one of which should be invoked before drandig,

lrandi8, or mrandi8 is called. (Although it is not recom-

mended practice, constant default initializer values are
supplied automatically if drand48, lrandi8, or mrandlig8 is
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called without a prior call to an initialization entry
point.) Functions erandli8, nrandf8, and Jrandi8 do not
require an initialization entry point to be called first.

All the routines work by generating a sequence of 48-bit
integer values, $X sub i ,$ ~according to the linear
congruential formula

X sub{n+1}"="(aX sub n"+"¢) sub{roman mod ™ m}~ 7"~~~ ~~ n>=0.
The parameter $m~="2 Sup 48%; hence U8<bit integer arithe

metic is performed, Unless lcongld8 has been invoked, the
multiplier value $a$ and the addend value $c$ are given by

a~“mark =“roman SDEECE66D " sub 16~"="roman
273673163155 sub 8
¢”“lineup ="roman B"sub 16~ ="roman 13"sub 8 .

The value returned by any of the functions drandi8, erandig,

lrandi8, mnrandd48, mrandl8, or jrandi8 is computed by first
generating the next 48~bit $X sub i$ in the sequence, Then

the appropriate number 'of bits, according to the type of
data item to be returned, are <copied from ‘the high<order
(leftmost) bits of $X sub 1i$ and transformed into the
returned value,

The functions drandi8, lrandi8, and mrandi8 store the last
48~bit $X sub i$ generated in an internal buffer; that is
why they must be initialized prior to being invoked. The
functions erandd8, nrandld8, and jrandi8 require the calling
program to provide storage for the successive $X sub i3
values in the array specified as an argument when the func-
tions are invoked, That is why these routines do not have
to be initialized; the calling program merely has to place
the desired initial value of $X sub i$ into the array and
pass it as an argument. By using different arguments, func-
tions erandlf8, nrandd8, and jrandd8 allow separate modules
of a 1large program to generate several independent streams
of pseudo-random numbers, i.e,, the sequence of numbers in
each stream does not depend upon how many times the routines
have been called to generate numbers for the other streams.

The initializer function srandi8 sets the high<order 32 bits
of $X sub i$ to the 32 bits contained in its argument. The
low~order 16 bits of $X sub i$ are set to the arbitrary
value $roman 330E sub 16 .$

The initializer function seedl8 sets the value of $X sub i$
to the 48<bit value specified in the argument array. The
previous value of $X sub i$ is copied into a 48-bit internal
buffer, used only by seedy8. A pointer to this buffer is the
value returned by seedli8, The returned pointer, which can be
ignored if not needed, is useful if a program is to be res-
tarted from a given point at some future time. Use the
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pointer to get and store the last $X sub i$ value; then use
this value to reinitialize via seedi48 when the program 1is
restarted.

The initialization function 1lcongl8 allows the wuser to
specify the initial $X sub 1 ,$ the multiplier value $a,$
and the addend value $c.$ Argument array elements Baram[g—gl
specify $X sub i ,$ elements param[3-5] specify the multi-
plier $a,$ and param[6] specifies the 16<bit addend $c.$

After lcongli8 has been called, a subsequent call to either

srandi8 or seed#8 will restore the '“standard'' multiplier
and addend values, $a$ and $c,$ specified on the previous
page.

NOTES

The versions of these routines for the VAX<11 and PDP-11 are
coded in assembly language for maximum speed, It requires
approximately 80 Msec on a VAX<11/780 and 130 Msec on a
PDP~11/70 to generate one pseudo-random number. On other:
computers, currently including the M68000 processors, the
routines are <coded in portable C, The source code for the
portable version can even be used on computers which do not
have floating-point arithmetic, In such a situation, func-
tions drandli8 and erandl8 do not exist; instead, they are
replaced by the following two functions:

long irand48 (m)
unsigned short m;

long krand48 (xsubi, m)
unsigned short xsubil[3], m;

Functions igandus and Krandli8 return non-negative 1long
integers uniformly distributed over the interval $[0, m<1

1.$

SEE ALSO
rand(3C).
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NAME

ecvt, fevt, gevt « convert floating-point number to string

SYNOPSIS

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

char ¥%fevt (value, ndigit, decpt, sign)
double value;
int ndigit, #*decpt, #*sign;

char %gevt (value, ndigit, buf)
double value;
char #%*buf;

DESCRIPTION

Fcvt converts value to a null-terminated string of ndigit
digits and returns a pointer to this string. The low-order
digit is rounded, The position of the decimal point rela-
tive to the Dbeginning of the string is stored indirectly
through decpt (negative means to the left of the returned
digits). The decimal point is not included in the returned
string. If the sign of the result 1is negative, the word
pointed to by sign is non-zero; otherwise it is zero.

Fevt is identical to ecvt, except that the correct digit has
been rounded for Fortran F-format output of the number of
digits specified by ndigit.

Gevt converts the value to a null<terminated string in the
E?ray pointed to by buf and returns buf. It attempts to
produce ndigit significant digits in Fortran F-format, ready
for printing; E-~format is produced when F<format is not pos-
sible. A minus sign, if there is one, or a decimal point is
included as part of the returned string. Trailing zeros are
suppressed.

SEE ALSO

BUGS

printf(38).

The return values point to static data whose content 1is
overwritten by each call.
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NAME

end, etext, edata -~ last locations in program

SYNOPSIS

extern end;
extern etext;

. extern edata;

DESCRIPTION

These names refer neither to routines nor to locations with
interesting contents, The address of etext is the first
address above the program text, edata above the initialized
data region, and end above the uninitialized data region.

When execution begins, the program break (the first location
beyond the data) coincides with end, but the program break
may be reset by the routines of brk(2), malloc(3C), standard
input/output (stdio(3S8)), the profile («p) option of cc(1),

and others. Thus, the current value of the program break
should be determined by sbrk(0) (see brk(2)).

SEE ALSO

brk(2), malloc(3C).
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NAME

erf, erfc « error function and complementary error function

SYNOPSIS

#include <math.h>

double erf (x)
double x;

double erfec (x)
double x3

DESCRIPTION

Erf returns the error function of x, defined as {2 over sqrt
pi} int from 0 to x e sup {- t sup 2} dt .,

Erfc, which returns 1.0 -~ erf(x), is provided because of the
extreme loss of relative accuracy if erf(x) is called for
large x and the result subtracted from 1.0 (e.g. for x = 5§,
12 places are lost). -

SEE ALSO

exp(3M).
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NAME :
exp, log, log10, pow, sqrt -~ exponential, logarithm, power,
square root functions

SYNOPSIS
#include <math,h>

double exp (x)
double x;

double log (x)
double x;

double log10 (x)
double x ;

double pow (x, V)
double x, v;

double sqrt (x)
double x;

DESCRIPTION
Exp returns e8x9.

Log returns the natural logarithm of x. The value of x must
be positive,

L g 0 returns the logarithm base ten of X. The value of x
st be positive,

o

ow returns x8y9. The values of x and y may not both be zero.
X is non-positive, y must be an integer,

|

I

)

Sqrt returns the square root of x. The value of x may not
be negative,

DIAGNOSTICS
Exp returns HUGE when the correct value would overflow, and
sets errno to ERANGE.

Llog and logl1C return 0 and set errno to EDOM when x is non-
p051t1ve. An error message is printed on the standard error
out put.

Pow returns O and sets errno to EDOM when x is none-positive
and y is not an integer, or when X and y are both zero. 1In
these cases a message indicating DOMAIN error is printed on
the standard error output. When the correct value for pow
would overflow, pow returns HUGE and sets errno to ERANGE.

Sqrt returns 0 and sets errno to EDOM when X is negative, A

message indicating DOMAIN error is prlnted on the standard
error output,
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These error-handling procedures may be changed with the
function matherr (3M).

SEE ALSO
kypot(3M), matherr(3M), sinh(3M),
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NAME
fclose, fflush « close or flush a stream

SYNOPSIS
#include <stdio.h>
int fclose (stream)
FILE #¥stream;
int fflush (stream)
FILE ¥*stream;

DESCRIPTION
Fclose causes any buffered data for the named stream to be
written out and the stream to be closed.
"Fclose is per formed automatically for all open files upon
calling exit(2).
Fflush causes any buffered data for the named stream to De
written to that file, The stream remains open.

DIAGNOSTICS
These functions return 0 for success, and EQOF if any error
(such as trying to write to a file that has not been opened .
for writing) was detected.

SEE ALSO

close(2), exit(2), fopen(3S), setbuf(3S).
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NAME
ferror, feof, clearerr, fileno ~ stream status inquiries

SYNOPSIS
#include <stdio.h>

int feof (stream)
FILE ¥*stream;

int ferror (stream)
FILE ¥*stream;

void clearerr (stream)
FILE #*stream;

int fileno (stream)
FILE ¥*stream;

DESCRIPTION
Feof returns non-zero when EOF has previously been detected
reading the named input stream; otherwise, it returns zero.

Ferror returns nonezero when an I/0 error has previously
occurred reading from or writing to the named stream; other-
wise, it returns zero,.

Clearerr resets the error indicator and EOF 1indicator to
zero on the named streag. :

Fileno returns the integer file descriptor associated with
TRe named stream; see open(2).

NOTE ‘
All these functions are implemented as macros; they cannot
be declared or redeclared.

SEE ALSO
open(2), fopen(3s).
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NAME
floor, ceil, fmod, fabs - floor, ceiling, remainder, abso-
lute value functions

SYNOPSIS
#include <math.h>

double floor (x)
double x;

double ceil (x)
double x;

double fmod (x, v)
double x, v

double fabs (x)
double x;

DESCRIPTION
Floor returns the largest integer (as a double<~precision

number) not greater than Xx.

231; returns the smallest integer not less than Xx.

Fmod returns x if y is zero; otherwise, it returns the
number f with the same sign as X, such that x = iy + f for
some integer i, and [fi < lyi..

Fabs returns ixi.

SEE ALSO
abs(3C).
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NAME
fopen, freopen, fdopen - open a stream

SYNOPSIS
#include <stdio.h>

FILE ¥fopen (filename, type )
char #filename, ¥*type;

FILE #*freopen (filename, type, stream)
char #filename, *type;
FILE %*stream;

FILE #*fdopen (fildes, type)
int fildes;
char #*type;

DESCRIPTION
Fopen opens the file named by filename and associates a
stream with it, Fopen returns a pointer to the FILE struc-
ture associated with the stream,

Fllename points to a character string that contains the name
of the file to be opened,

Type is a character string having one of the  following

values:
r open for reading
w truncate or create for writing
a append; open for writing at end of file, or
create for writing
r+ open for update (reading and writing)
W+ truncate or create for update
a+ append; open or create for update at end<of-

file

Freopen substitutes the named file in ©place of the open

stream, The original stream is <closed, regardless of
whether the open ultimately succeeds, Freopen returns a

pointer to the FILE structure associated with stream,.

Freopen is typically used to attach the preopened streams
associated with stdin, stdout, and stderr to other files.

Fdopen associates a stream with a file descriptor by format-
ting a file structure from the file descriptor. Thus, fdo-
pen can be used to access the file descriptors returned by
open(2), dup(2), creat(2), or pipe(2). (These calls open
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files but do not return pointers to a FILE structure.) The
tvpe of stream must agree with the mode of the open file,

When a file is opened for update, both input and output may
be done on the resulting stream, However, output mayv not be
directly followed by input without an intervening fseek or
rewind, and input may not be directly followed by output
without an intervening fseek, rewind, or an input operation
which encounters end<of-file,

When a file is opened for append (i.,e., when type is "a" or
Yast) it is impossible to overwrite information already in

the file. Fseek may be used to reposition the file pointer
to any position in the file, but when output is written to
the file the current file pointer is disregarded. All out-
put is written at the end of the file and causes the file
pointer to be repositioned at the end of the output. If two
separate processes open the same file for append, each pro-
cess may write freely to the file without fear of destroying
output Dbeing written by the other. The output from the two
processes will be intermixed in the file in the order in
which it is written.

'SEE ALSO
open(2), feclose(3S).

DIAGNOSTICS
Fopen and freopen return a NULL pointer on failure,
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NAME

fread, fwrite -~ binary input/output

SYNOPSIS

#include <stdio.h>

int fread (ptr, size, nitems, stream)
char #%*ptr; '
int size, nitems;

FILE #*stream;

int fwrite (ptr, size, nitems, stream)
char #¥ptr;

int size, nitems;

FILE ¥stream;

DESCRIPTION

Fread copies nitems items of data from the named input
stream into an array beginning at ptr. An item of data is a
sequence of bytes (not necessarily terminated by a null
byte) of 1length size. Fread stops appending bytes if an
end-~of<file or error condition is encountered while reading
sStream or if nitems items have been read, Fread leaves the
file pointer in stream, if defined, ©pointing to the ©byte
following the 1last byte read if there is one, Fread does
not change the contents of stream.

Fwrite appends at most nitems items of data from the the
arrayv pointed to by ptr to the named output stream. Fwrite

stops appending when it has appended nitems items of data or
if an error condition is encountered on sStream, Fwrite does

not change the contents of the array pointed to by ptr.

The wvariable size is typically sizeof(¥ptr) where the
pseudo~function sizeof sSpecifies the 1length of an item
pointed to by ptr. If ptr points to a data type other than
char it should be cast into a pointer to char.

SEE ALSO

read(2), write(2), fopen(3s), gete(38), gets(38),
printf(3S), putec(3S), puts(3S), scanf(3S).

DIAGNOSTICS

Fread and fwrite return the number of items read or written,
If nitems is non-positive, no characters are read or written
and 0 is returned by both fread and fwrite,
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NAME
frexp, ldexp, modf « manipulate parts of floating-point
numbers .

SYNOPSIS
double frexp (value, eptr)
double value; :
int %*eptr;

double ldexp (value, exp)
double value;
int exp ;

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

DESCRIPTION
Every non-zero number can be written wuniquely as x* 28n
where the ~“mantissa'' (fraction) x is in the range 0.5 <
ixi < 1.0, and the "~ “exponent'' n is an integer. Eﬁgig
returns the mantissa of a double value, and stores the

exponent indirectly in the location pointed to by eptr.

Ldexp returns the quantity value¥* 28exp9.

Modf returns the signed fractional part of value and stores
the integral part indirectly in the location pointed to by
iptr.

DIAGNOSTICS

If ldexp would cause overflow, HUGE is returned and errmno is
set” to ERANGE. ‘
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NAME
fseek, rewind, ftell <« reposition a file pointer in a stream

SYNOPSIS
#include <stdio.h>

int fseek (stream, offset, ptrname)
FILE #*stream;
long offset;
int ptrname;

void rewind (stream)
FILE %*stream;

long ftell (stream)
FILE ¥®stream;

DESCRIPTION
Fseek sets the position of the next input or output opera-
tion on the stream, The new position is at the signed dis-

tance offset bytes from the beginning, the current position,
or the end of the file, when the value of ptrname is 0, 1,
or 2, respectively.

Rewind(stream) is equivalent to fseek(stream, 0L, 0), except
that no value is returned.

Fseek and rewind undo any effects of ungetc(3S)..

After fseek or rewind, the next operation on a file opened
for update may be either input or output.

Ftell returns the offset of the current byte relative to the
beginning of the file associated with the named stream,

SEE ALSO
lseek(2), fopen(3S).

DIAGNOSTICS :
Fseek returns non-zero for 1improper sSeeks; otherwise it
returns zero, An improper seek <c¢can be, for example, an

fseek done on a file that has not been opened via fopen; in
particular, fseek mav not be used on a terminal or on a file
opened via popen(38).

WARNING
On an offset returned by ftell is measured in bytes, and it
is permissible to seek to positions relative to that offset;
however, portability to systems other than requires that an
offset be wused by fseek directly. Arithmetic may not mean-
ingfully be performed on such an offset, which is not neces-
sarily measured in bytes.
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NAME
ftw - walk a file tree

SYNCPSIS
#include <ftw.h>

int ftw (path, fn, depth)
char #*path;

int (*fn) ( );

int depth;

DESCRIPTION

Ftw recursively descends the directory hierarchy rooted in
path, For each object in the hierarchy, ftw calls fn, pass-
ing it a pointer to a null-terminated character string con-
taining the name of the object, a pointer to a stat struc-
ture (see stat(2)) containing information about the object,
and an integer. Possible values of the integer, defined in
the <ftw.h> header file, are FTW_F for a file, FTW_D for a
directory, FTW_DNR for a dlrectory that cannot be read, and
FIW_NS for an obJect for which stat could not be exeouted
successfully. If the integer 1is FTW_DNR, descendants of
that directory will not be processed, If the integer is
FTW_NS, the stat structure will contain garbage. An example
of an obJect that would cause FTW_NS to be passed to fn is a
file in a directory with read permission but not execute
(search) permission,

Ftw visits a directory before visiting any of 1its descen-
dants.

The tree traversal continues until the tree is exhausted, an
invocation of fn returns a nonzero value, or an error is
detected within ftw (such as an I/0 error). If the tree 1is
exhausted, ftw returns zero. If fn returns a nonzero value,
ftw stops its tree traversal and returns whatever value was
returned by fn. If ftw detects an error, it returns -1, and
sets the error type in errno.

Ftw uses one file descriptor for each 1level in the tree.
The depth argument limits the number of file descriptors so
used, If depth is zero or negative, the effect is the same
as if it were 1., Depth must not be greater than the number
of file descriptors “currently available for use. Ftw runs
more quickly if depth is at least as large as the Tumber of
levels in the tree,

SEE ALSO
stat(2), malloc(3C).

BUGS
Because ftw is recursive, it is possible for it to terminate
with a memory fault when applied to very deep file struc-~
tures,.
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Ftw could be made to run faster and use less storage on deep
structures at the cost of considerable complexity.

EEE uses ggl&gg(SC) to allocate dynamic storage during its
operation. If ftw is forcibly terminated, such as by
longjmp being executed by fun or an interrupt routine, ftw
does not have a chance to free that storage, so it remains
permanently allocated., A safe way to handle interrupts 1is
to store the fact that an interrupt has occurred, and
arrange to have fn return a nonzero value at its next invo-
cation. T
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NAME

gamma ~ log gamma function
SYNOPSIS

#include <math.,h>

extern int signgam;

double gamma (x)

double x;
DESCRIPTION

Gamma returns the natural log of gamma as a function of the
absolute value of a given value. delim $$ Gamma returns $1n
(1 GAMMA ( = x ) | )$, where $GAMMA ( " x )$ is defined as

$int from 0 to inf e sup { -« t } t sup { x « 1 } dt$.
The sign of GAMMA ( ° x ) is returned in the external
integer signgam, The argument X may not be a non-positive

integer,

The following C program fragment might be used to calculate

G:
if ((y = gamma(x)) > LOGHUGE)
error();
v = signgam * exp(y);

where LOGHUGE 1is the least value that causes exp(3M) to
return a range error,

DIAGNOSTICS
For non-negative integer arguments HUGE 1is returned, and
errno is set to EDOM. A message indicating DOMAIN error is
printed on the standard error output.

If the correct value would overflow, gamma returns HUGE and
sets errno to ERANGE.

These error<handling procedures may be changed with the
function matherr(3M).

SEE ALSO
exp(3M), matherr(3M).
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NAME
getce, getchar, fgetc, getw -~ get character or word from
stream

SYNOPSIS
#include <stdio.h>

int getec (stream)
FILE #*stream;

int getchar ()

int fgetc (stream)
FILE %*stream;

int getw (stream)
FILE ¥stream;

DESCRIPTION
Getc returns the next character (i.e., byte) from the named
input stream. It also moves the file pointer, if defined,

ahead one character in stream. Getc is a macro and there-
fore cannot be used if a function is necessary; for example,
one cannot have a funection pointer point to it.

Getchar returns the next character from the standard input
stream, stdin. As in the case of getc, getchar is a macro.

Fgetc performs the same function as getc, but is a genuine
function. Fgetc runs more slowly than getc, but takes less
Space per invocation,

Getw returns the next word (i.,e,, integer) from the named

input stream. The =size of a word varies from machine to
machine, It returns the constant EOF wupon end-of-file or
error, but as that is a valid integer value, feof and

ferror(38) should be used to check the success of getw,
Getw 1increments the associated file pointer, if defined, to
point to the next word. Getw assumes no special alignment
in the file.

SEE ALSO
: fclose(3S8), ferror(38), fopen(3S), fread(3S), gets(38),
pute(3S), scanf(3S8). :

DIAGNOSTICS
These functions return the integer constant EOF at end-of-
file or upon an error,

BUGS
Because it is implemented as a macro, getc treats
incorrectly a stream argument with side effects. In partic-
ular, gete(*f++) doesn't work sensibly. Fgete should be

used instead, ‘
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Because of possible differences in word length and byvte ord-
ering, files written using putw are machine-dependent, and
mav not be read using getw on a different processor., -
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NAME
getewd -~ get pathname of current working directory

SYNOPSIS
char #*getewd (buf, size)
char %*buf;
int size;

DESCRIPTION
Getcwd returns a pointer to the current directory pathname.
The value of size must be at least two greater than the
length of the pathname to be returned,

If buf is a NULL pointer, getcwd obtains size bytes of space

using malloc(3C). In this case, the pointer returned by
getcwd may be used as the argument in a subsequent call to
free,

The function is implemented by using popen(3S) to pipe the
output of the pwd(1) command 1into the specified string
space.

EXAMPLE
char *cwd, *getcwd();

if ((cwd = getcwd((char ¥)NULL, 64)) == NULL) {
perror(  “pwd'');
exit(1);

}

printf(> gs\n'', cwd);

SEE ALSO
pwd(1), malloc(3C), popen(38).

DIAGNOSTICS

Returns NULL with errno set if sigg is not large enough, or
if an error occurs in a lower-~level function,
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NAME
getenv <« return value for environment name

SYNOPSIS
char #*getenv (name)
char ¥name;

DESCRIPTION L
~Getenv searches the environment list (see environ(5)) for a
striﬁE of the form namezvalue, and returns a pointer to the
value in the current environment if such a string 1is
present; otherwise a NULL pointer is returned,

SEE ALSO
environ(s).
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NAME
getgrent, getgrgid, getgrnam, setgrent, endgrent - obtain
group file entry from a group file
SYNOPSIS
#include <grp.h>
struct group ¥*getgrent ( )
struct group *getgrgid (gid)
int gid;
struct group ¥getgrnam (name)
char #%*name;
void setgrent ( )
void endgrent ( )
DESCRIPTION

Getgrent, getgrgid, and getgrnam each return pointers to an
object with the following structure containing the broken-
out fields of a line in the /etc/group file, Each line con-
tains a group structure, defined in the <{grp.h> header file.

struct group {

char ¥gr_name; /*% the name of the group %/

char ¥gr_passwd; /* the encrypted group password ¥/

int gr_gid; /% the numerical group ID ¥/

char *¥gr_mem; /% vector of pointers to member names ¥/

}s

When first called, getgrent returns a pointer to the first
group sStructure in the file; thereafter, it returns a
pointer to the next group structure in the file; therefore,
successive calls may be used to search the entire file,
Getgrgid searches from the beginning of the file until a
numerical group id matching gid is found; it returns a
pcinter to the particular structure in which the match was
found, Getgrnam searches from the beginning of the file
until a group name matching name is found; it returns a
pointer to the particular structure in which the match was
found. If an end~of~file or an error is encountered on
reading, these functions return a NULL pointer.

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

FILES
/etc/group

SEE ALSO
getlogin(3C), getpwent(3C), group(4),
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DIAGNOSTICS
A NULL pointer is returned on EOF or error.

WARNING
The above routines wuse <stdio.,h>, This <causes them ¢to
increase the size of programs not otherwise using standard
I/0 more than might be expected,

BUGS
A1l information is contained in a static area, so it must be
copied if it is to be saved.
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NAME

getlogin -« get login name

SYNOPSIS

char %getlogin ( );

DESCRIPTION

FILES

SEE A

DIAGN

BUGS

Getlogin returns a pointer 'to the login name as found in
/etc/utmp. It mayv be used in conjunction with getpwnam to
locate the correct password file entry when the same user ID
is shared by several login names.

If getlogin is called within a process that is not attached
to a terminal, it returns a NULL pointer. The correct pro-
cedure for determining the login name is to c¢all cuserid or
getlogin, TIf getlogin fails, call getpwuid.

/etc/utmp

1S0
cuserid(38), getgrent(3C), getpwent(3C), utmp(l).

O0STICS ,
Getlogin returns the NULL pointer if name is not found.

The return values point to static data whose content is
overwritten by each call.
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NAME
getopt -~ get option letter from argument vector
SYNOPSIS
int getopt (argec, argv, optstring)
int arge; ’
char #¥argy.
char %*optstring;
extern char %optarg;
extern int optind;
DESCRIPTION
Getopt returns the next option letter in argv that matches a
letter in optstring. Optstring is a string of recognized
option letters; if a letter is followed by a colon, the

option 1is expected to have an argument that may or may not
be separated from it by white space. Optarg is set to point
to the start of the option argument on return from getopt.

Getopt places in optind the argv index of the next argument
to be processed, Because optind is external, it is normally
initialized to zero automatically before the first call . to
getopt.

When all options have been processed (i.,e., up to the first
non-option argument), getopt returns EOF. The special
option —- may be used to delimit the end of the options; EOF
Will be returned, and << will be skipped.

DIAGNOSTICS

Getopt prints an error message on stderr and returns a ques-
tion mark (?) when it encounters an option letter not
included in optstring.

WARNING

The above routine uses {(stdio.h>. This causes the size of
programs not otherwise using standard I/0 to increase more
than might be expected,.

EXAMPLE

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

main (argec, argv)
int arge;
char %*¥argv;
{ v
int c¢;
extern int optind;
extern char #optarg;
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while ((¢c = getopt (arge, argv, "abf:o:")) != EOF)
switeh (e) {
case 'a':
if (bflg)
errflg++;
el se
aflg++;
break:
case 'b':
if (aflg)
errflg++;
el se
bproc( );
break;
case 'f':
ifile = optarg;
break;
case 'o':
ofile = optarg;
bufsiza = 512;
break;
case '7':
errflg++;
}
if (errflg) {
fprintf (stderr, "usage: . . . ");
exit (2);
}
for ( ; optind < argc; optind++) {
if (access (argvloptind], u)) {

SEE ALSO
getopt(1).
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NAME
getpass - read a password

SYNOPSIS
char %*getpass (prompt)
char #*prompt;

DESCRIPTION

Getpass reads up to a newline or EOF from the file /dev/tty,
after prompting on the standard error output with the null-
terminated string prompt and disabling echo. A pointer is
returned to a null-terminated string of at most 8 charac-
ters, If /dev/tty cannot be opened, a NULL pointer is
returned., An interrupt terminates input and sends an inter-
rupt signal to the calling program before returning.

FILES :
/dev/tty

SEE ALSO
crypt(3C).

WARNING
The above routine uses {(stdio.h>. This causes the size of
programs not otherwise using standard I/0 to increase more
than might be expected,

BUGS

The return value points to static data whose <content 1is
overwritten by each call,
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NAME

getpw - get name from UID

SYNOPSIS

int getpw (uid, buf)
int uid;g
char #¥*buf;

DESCRIPTION

FILES

Getpw searches the password file for a user id number that
EEEZTS uid, copies the line of the password file in which
uid was found into the array pointed to by buf, and returns
0. Getpw returns non-zero if uid cannot be found.

This routine is included only for compatibility with prior

syvstems and should not be used; see getpwent(3C) for rou-
tines to use instead,

/etc/passwd

SEE ALSO

getpwent(3C), passwd(l4).

DIAGNOSTICS

EEEEE returns non~zero on error.

WARNING

The above routine uses <(stdio.h>. Therefore, the =size of
programs not otherwise using standard I/0 is increased more
than might be expected,

- 1 - Printed 6 1985



GETPWENT (3C) ’ GETPWENT (3C)

getpwent, getpwuid, getpwnam, setpwent, endpwent - get pass-
word file entry

SYNOPSIS

#include <pwd.h>
struct passwd *getpwent ( )

struct passwd ¥getpwuid (uid)
int uid;

struct passwd %*getpwnam (name)
char #*name;

void setpwent ( )

void endpwent ( )

DESCRIPTION

Getpwent, getpwuid, and getpwnam each return a pointer to an
object with the following Structure containing the broken-
out fields of a line in the /etc/passwd file. Each line in
the file contains a passwd structure, declared in the
<pwd .h> header file:

struct passwd {
char *pw_name;
char *pw_passwd;
int pw_uid;
int pw_gid;
char ¥pw_age;
char ¥pw comment;
char ¥pw_gecos;
char *pw dir;
ckar ¥*pw shell;
};

struct comment {
char ¥c_dept;
char %*c_name;
char %*c_acct;
char ®*c_bin;

I

Because this structure is declared in <Kpwd.h>, it is not
necessary to redeclare it,

The pw comment field is unused; the others have meanings
described in passwd(l4),

When first called, getpwent returns a pointer to the first
passwd structure in the file; thereafter, it returns a
pointer to the next passwd structure in the file; therefore,
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FILES

SEE A

DIAGN

WARNI

BUGS

successive <calls can be used to search the entire file,
Getpwuid searches from the beginning of the file until a
numerical wuser id matching uid 1is found; it returns a
pointer to the particular structure in which the mateh was

found, Getpwnam searches from the beginning of the file
until a login name matching name 1is found; it returns a

pointer to the particular structure in which the match was
found. If an end-of-file or an error 1is encountered on
reading, these functions return a NULL pointer.

A call to setpwent has the effect of rewinding the password
file to allow repeated searches. Endpwent may be called to
close the password file when processing is complete.

/etc/passwd

LSO
getlogin(3C), getgrent(3C), passwd(d).

OSTICS
A NULL pointer is returned on EOF or error.

NG :

The above routines use <stdio.h>. Therefore the size of pro-
grams not otherwise wusing standard I/0 is increased more
than might be expected,

All information is contained in a static area, so it must be
copied if it is to be saved.
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NAME

gets, fgets ~ get a string from a stream'

SYNOPSIS

#include <{stdio.h>

char #*gets (s)
char #gs;

char #*fgets (s, n, stream)
char #s;

int n;

FILE #*stream;

DESCRIPTION

Getg reads characters from the standard input strean, stdin,
into the array pointed to by s, until a new-line character
is read or an end-of-file condition 1is encountered, The
new-line character is discarded and the string is terminated
with a null character,.

Fgets reads characters from the stream into the array
pointed to by s until n-1 characters are read, or a new-line
character is read and transferred to s, or an end<of<file
condition 1is encountered, The st?ing is then terminated
with a null character,

SEE ALSO

ferror(3s8), fopen{(33), fread(3S), getc(3S), scanf(33).

DIAGNOSTICS

If end~of«file is encountered and no characters have been
read, no characters are transferred to s and a NULL pointer
is returned, If a read error (e.g., ¢trying to wuse these
functions on a file that has not been opened for reading)
occurs, a NULL pointer is returned, Otherwise s is
returned,
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NAME
getutent, getutid, getutline, pututline,
utmpname ~ access utmp file entry
SYNOPSIS

#include <utmp.h>
struct utmp ¥*getutent ( )

struct utmp ¥*getutid (id)
struct utmp *id;

struct utmp ¥*getutline (line)
struct utmp ¥line;

void pututline (utmp)
struct utmp ¥utmp;

void setutent ( )
void endutent ( )

void utmpname (file )
char #file;

DESCRIPTION

GETUT(3C)

setutent, endutent,

Getutent, getutid, and getutline each return a pointer to a

structure of the following type:

struct utmp {

char ut_user([81]; /%
char ut_id[41]; /*
char ut_linef{12]; /%
short ut_pid; /%

short ut_type; /%
struct exit status {

short e_termination; /*

short e_exit; /%

}out_exit; . /%

/%

time_t ut_time; /¥

b

User login name %/
/ete/inittab id (usually lin
device name (console, 1lnxx)
process id */

tvpe of entry ¥/

Process termination status #
Process exit status ¥/

The exit status of a process
marked as DEAD_PROCESS. %/
time entry was made #/

Getutent reads in the next entry from a utmp-like file. If
the file 1is not already open, it opens it. 1If it reaches

the end of the file, it fails.

Getutid searches forward from the current point in the wutmp

Tile
id->ut type if the type specified 1is

OLD_TIME, or NEW_TIME. If the type

until it finds an entry with

a ut type matching
RUN_LVL, BOOT_TIME,
specified in id is

INIT_PROCESS, LOGIN_PROCESS, USER_PROCESS, or DEAD_PROCESS,
getutid will return a pointer to the first entry whose type
is one of these four and whose ut id field matches
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id->ut id. Getutid fails if the end of file is reached
without a mateh,

Getutline searches forward from the current point in the
utmp " file until it finds an entry of the type LOGIN PROCESS
or USER_PROCESS which also has a ut line string matching the
line<«>ut line string. If the end of file is reached without
a match, it fails,

Pututllne writes out the supplied utmp structure into the

utmp file. It uses getutid to search forward for the proper
place if it finds that it is not already at the proper
place. It 1is assumed that the wuser of pututline has
searched for the proper entry using one of the getut rou-
tines. If this has been done, pututline will not search,

If pututline does not find a matching slot for the new
entry, it will add a new entry to the end of the file.

Setutent resets the input stream to the beginning of the
flle. This should be done before each search for a new
entryv if it is desired that the entire file be examined.

Endutent closes the currently open file,

Utmpname allows the user to change the name of the file
examined from /etc/utmp to any other filename,. It is
expected that most often this other file will be /ete/wtmp.
If the file doesn't exist, this will not be apparent until
the first attempt to reference the file is made, Utmpname
does not open the file, It just closes the o0ld file, if it
is currently open, and saves the new filename,

FILES
/ete/utmp
/etc/wtmp

SEE ALSO !
ttyslot(3C), utmp(4).

DIAGNOSTICS
A NULL pointer is returned upon failure to read or write.
Failure to read may be due to permissions or because end-
of-file has been reached,

COMMENTS
The most current entry is saved in a static structure. Mul<"
tiple accesses require that it be copied before further
accesses are made., Each call to either getutid or getutline
sees the routine examine the static structure before per-
forming more 1/0. If the search of the static structure
results in a match, no further search is performed, To use
getutline to search for multiple occurences, zero out the
static structure after each success; otherwise getutline
will just return the same pointer over and over again.
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There is one exception to the rule about removing the struc-
ture before further reads are done, If the implicit read
done by pututline finds that it isn't already at the correct
place in the file, the <contents of the static structure
returned by the getutent, getutid, or getutline routines are
not harmed, if the user has just modified those contents and
passed the pointer back to pututline,.

These routines use buffered standard I/0 for input, but
pututline wuses an unbuffered non-standard write to avoid
race conditions between processes trying to modify the utmp
and wtmp files.
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NAME ,
hsearch, hcreate, hdestroy - manage hash search tables

SYNOPSIS
#include <(search.,h>

ENTRY ®*hsearch (item, action)
ENTRY item;
ACTION action;

int hereate (nel)
unsigned nel;

void hdestroy (D]

DESCRIPTION ‘

Hsearch is a hash<table search routine generalized from
Knuth (6.4) Algorithm D. It returns a pointer into a hash
table indicating the location at which an entry can be
found, Item is a structure of type ENTRY (defined in the
{search.h> header file) containing two pointers, Item.key
points to the comparison key and item.data points to any
other data to be associated with that Kkey. (Pointers to
types other than character should be cast to pointer<to-
character,) Action is a member of an enumeration type
ACTION, indicating the disposition of the entry if it cannot
be found in the table. ENTER indicates that the item should
be inserted in the table at an appropriate point. FIND
indicates that no entry should be made. Unsuccessful reso-
lution is indicated by the return of a NULL pointer,.

Hcreate allocates sufficient space for the table and must be
called Dbefore hsearch 1is used. Nel is an estimate of the
maximum number of entries that the table will contain., This
number may be adjusted upward by the algorithm in order to
obtain certain mathematically favorable circumstances.

Hdestroy destroys the search table and may be followed by
another call to hcreate,

NOTES
Hsearch uses open addressing with a multiplicative hash
function. However, many other options are available in the

source code, The user may select an option by compiling the
hsearch source with the following symbols defined to the
preprocessor:

DIV Use the remainder modulo table size as the
hash function instead of the multiplicative
algorithm,

USCR Use a User Supplied Comparison Routine for
ascertaining table membership,. The routine
should be named hcompar and should behave in a
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mannner similar to strcmp (see string(3C)).

CHAINED
this

Use a linked list to resolve
option

collisions, If

is selected, the following other

options become available,

START

SORTUP

SORTDOWN

Additionally,

there are preprocessor flags for

Place new entries at the Dbegianing

of the linked 1list (default is at
the end).

Keep the linked list sorted by Kkey
in ascending order.

Keep the linked list sorted by key

in descending order.

obtaining a

debugging printout (<DDEBUG) and for including a test driver

in the calling routine (~DDRIVER).

The source code should

be consulted for further details.

SEE ALSOC
bsearch(3C),

DIAGNOSTICS

Hsearch returns a NULL pointer if
item could not be found

and the
the table is full.,

Hcreate returns zero if it cannot

Tor trhe table.

BUGS

Only one hash search table may be

lsearch(3C),

string(3C), tsearch(3C).

either the action is FIND
or the action is ENTER and

allocate sufficient space

active at any given time,
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NAME
hypot « Euclidean distance function

SYNOPSIS
#include <math,h>

double hypot (x, V)
double x, v;

DESCRIPTION
Hypot returns the following, taking
unwarranted overflows:

sqrt(x * x + y % y)

DIAGNOSTICS
When the correct value would overflow,

and sets errno to ERANGE.

These error<handling procedures may
function matherr(3M).

SEE ALSO
matherr(3M), sqrt(3F).

HYPOT (3M)

precautions against

hypot returns HUGE

changed with the
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NAME
13tol, 1tol3 ~ convert between 3<byvte integers and long
integers

SYNOPSIS
void 13tol (lp, cp, n)
long *1p;
char #*c¢p;
int a;

void 1tel3 (c¢cp, 1p, n)
char #*cp;

long %*1lp;

int n;

DESCRIPTION
L3tol converts a list of n 3-byte integers (packed into a
character string pointed to by ¢cp) into a list of long
integers pointed to by 1lp.

nglg performs the reverse conversion from 1long integers
(1p) to 3-~byvte integers (cp).

These functions are useful for file system maintenance where
the block numbers are 3 bytes long.

SEE ALSO
fs(4).

BUGS
Because of possible differences in byte ordering, the numer-
ical values of the long integers are machine<~dependent;

&

L)
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NAME }
ldahread -~ read the archive header of a member of an archive
file

SYNOPSIS
#include <stdio.h>
#include <ar.h>
#include <filehdr.h>
#include <ldfen.h>

int ldahread (ldptr, arhead)
LDFILE ¥*ldptr;
ARCHDR #*arhead;

DESCRIPTION
If TYPE(ldptr) is the archive file magic number, 1ldahread

reads the archive header of the common object file currently
associated with ldptr into the area of memory beginning at

ot e s

Ldahread returns SUCCESS or FAILURE. Ldahread fails 1if
TYPE(ldptr) does not represent an archive file or if it can-
not read the archive header,

The program must be loaded with the object file access rou-
tine library 1libld.a.

SEE ALSO
ldclose(3X), ldopen(3X), ldfen(4),
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NAME
ldclose, ldaclose -~ close a common object file

~SYNOPSIS
#include <stdio.h>
#finclude <filehdr.h>
#include <ldfen.h>

int ldclose (1dptr)
LDFILE #*ldptr;

int ldaclose (ldptr)
LDFILE *ldptr;

DESCRIPTION
Ldopen(3X) and 1ldclose are designed to provide wuniform
access to both simple object files and object files that are
members of archive files, Thus an archive of common object
files can be processed as if it were a series of simple com-
mon object files.

If TYPE(ldptr) does not represent an archive file, ldclose
closes the file and frees the memory allocated to the LDFILE
structure associated with 1ldptr, If TYPE(ldptr) is the
magic number of an archive file, and if there are any more
files in the archive, ldclose reinitializes OFFSET(ldptr) to
the file address of the next archive member and returns
FAILURE. The LDFILE structure is prepared for a subsequent
ldopen(3X). 1In all other cases, ldclose returns SUCCESS.

Ldaclose closes the file and frees the memory allocated to
the LDFILE structure associated with ldptr regardless of the
value of TYPE(ldptr),., Ldaclose always returns SUCCESS. The
function is often used in conjunction with ldaopen.

The program must be loaded with the object file access rou-
tine library libld.a.

SEE ALSO
fclose(3S), 1ldopen(3X), ldfen(4).
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NAME .
ldfrread - read the file header of a common object file

"SYNOPSIS
#include <stdio.h>
#include <{filehdr.h>
#include <ldfen.h>

int ldfhread (ldptr, filehead)
LDFILE ¥®ldptr;
FILHDR *filehead;

DESCRIPTION
Ldfhread reads the file header of the common object file

—— et st et st

currently associated with 1ldptr into the area of memory
beginning at filehead,

Lgfhreag returns SUCCESS or FAILURE. Ldfhread fails if it
cannot read the file header.

In most cases the use of ldfhread can be avoided by wusing
tre macro HEADER(ldptr) defined in <ldfen.h> (see ldfcn(l4)).
The information in any field, fieldname, of the file header
may be accessed using HEADEH(ldptr).fieldname.

The program must be loaded with the object file access rou~
tine library libld,a.

SEE ALSO
ldclose(3X), ldopen(3X), ldfen(i),
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NAME
ldgetname ~ retrieve symbol name for object file svmbol
table entry

SYNCPSIS
#include <stdio.h>
#include <filehdr.h>
#include <syms.h>
#include <ldfen.h>

char ldgetname (ldptr, svmbol)
LDFILE ldptr;
SYMENT symbol;

DESCRIPTION
Ldgetname returns a pointer to the name associated with sym-
bol as a string. The string is contained in a static buffer
local to ldgetname. Because the buffer is overwritten by

each call tgmlggetname, it must be copied by the caller if

the name is to be saved.

The common object file format has been extended to handle
arbitraryv length symbol names with the addition of a "string
table", Ldgetname returns the symbol name associated with a
symbol table euntryv for either an object file or a pre-~object
file. Thus, ldgetname can be used to retrieve names from
object files without any backward compatibility problems.
Ldgetname returns NULL (defined in <stdio.h>) for an object

Tile if the name cannot be retrieved. This occurs when;

— the string table cannot be found,

- not enocugh memory can be allocated for the string
table.

- the string table appears not to be a string table

(e.g., if an auxiliary entry is handed to ldgetname
that looks like a reference to a name in a non-
existent string table).

e the name's offset into the string table is Dbeyond
the end of the string table,

Typically, ldgetname is called immediately after a success<
ful call to 1ldtbread to retrieve the name associated with
the symbol table entry filled by ldtbread,

The program must be loaded with the object file access rou-
tine library libld,a.

SEE ALSO ‘
ldclose(3X), ldopen(3X), ldtbseek(3X), ldtbread(3X),
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NAME
ldlread, 1dlinit, ldlitem -« manipulate line number entries
of a common object file function

SYNOPSIS
#include <stdio.h>
#include <filehdr.,h>
#include <linenum.,h>
#include <ldfen.h>

int 1dlread (ldptr, fenindx, linenum, linent)
LDFILE %*1ldptr;

long fenindx;

unsigned short linenum;

LINENO linent;

int 1dlinit (ldptr, fenindx)
LDFILE ¥*1ldptr;
long fenindx;

int 1dlitem (ldptr, linenum, linent)
LDFILE ¥*ldptr;

unsigned short linenum;

LINENO linent;

DESCRIPTION
Lglreai searches the 1line number entries of the common
object file currently asscciated with ldptr., Ldlread begins

its search with the line number entry for the beginning of a
function and confines its search to the line numbers associ-

ated with a single function. The function is identified by
fenindx, the index of its entry in the object file svmbol
table. Ldlread reads the entry with the smallest 1line
number equal to or greater than linenum into linent.

Ldlinit and ldlitem together perform exactly the same funce
tion as ldlread. After an initial «call to 1ldlread or
ldlinit, ldlitem mav be used to retrieve a series of line
number entries associated with a single function., Lldlinit
simply locates the line number entries for the function
identified by fenindx. Ldlitem finds and reads the entry
with the smallest line number equal to or greater than line-
num into linent, -

Ldlread, 1ldlinit, and ldlitem each return either SUCCESS or
FAILURE. = Ldlread fails if there are no line number entries
in the object file, if fenindx does not index a function
entry in the symbol ~table, or if it finds no line number
equal to or greater than linenum. Ldlinit fails if there
are no line number entries in the object file or if fenindx
does not index a function entry in the symbol table. Ldli-
tem fails if it finds no line number equal to or greater
than linenum.

a8
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The programs must be loaded with the object file access rou-
tine library libld,a.

SEE ALSO
ldclose(3X), ldopen(3X), ldtbindex(3X), 1ldfen(4),
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NAME
ldlseek, ldnlseek -~ seek to line number entries of a section

of a common object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <ldfen.h>

int ldlseek (1ldptr, sectindx)
LDFILE #*1ldptr;
unsigned short sectindx;

int ldnlseek (ldptr, sectname)
LDFILE ¥*lidptr;
char #*sectname;

DESCRIPTION
Ldlseek seeks to the line number entries of the section

specified by sectindx of the common object file currently
associated with ldptr.

Ldnlseek seeks to the line number entries of the section

s ot it . e e

specified by sectname.

Ldlseek and ldnlseek return SUCCESS or FAILURE. Ldlseek
fails 1f sectindx is greater than the number of sections in
the object file; ldnlseek fails if there is no section name
corresponding to *sezzgamg. Either function fails if the
specified section has no line number entries or if it cannot

seek to the specified line number entries.

Note that the first section has an index of one.

The program must be loaded with the object file access rou-
tine library libld.a.

SEE ALSO
ldclose(3X), ldopen(3X), ldshread(3X), 1ldfen(l).
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NAME
ldohseek -~ seek to the optional file header of a common

object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <ldfen.h>

int ldohseek (ldptr)
LDFILE ¥*ldptr;

DESCRIPTION
Ldohseek seeks to the Optlonal file header of the common

obJect file currently associated with ldptr.

Ldohseek returns SUCCESS or FAILURE. Ldohseek fails if the
object file has no optional header or if it cannot seek to
trhe optional header.

The program must be loaded with the object file access rou-
tine library libld.a.

SEE ALSO
ldclose(3X), ldopen(3X), ldfhread(3X), ldfcn(4),.

-1 - - "~ Printed 6 1985



LDOPEN(3X) LDOPEN(3X)

NAME
ldopen, ldaopen -~ open a common object file for reading

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <ldfen,.h>

LDFILE *ldopen (filename, ldptr)
char ¥*filename;
LDFILE #*ldptr;

LDFILE *ldaopen (filename, oldptr)
char ¥filename;
LDFILE #oldptr;

DESCRIPTION :
Ldopen and ldclose(3X) are designed to provide wuniform
access to both simple object files and object files that are
members of archive files. Thus, an archive of common object
files can be processed as if it were a series of simple com-
mon object files,

If ldptr has the value NUll, ldopen opens filename, allo-
cates and initializes the LDFILE structure, and returns a
pointer to the structure to the calling program,

If ldptr is valid and TYPE(ldptr) is the archive magic
number, ldopen reinitializes the LDFILE structure for the
next archive member of filename.

&ggggg and lﬁglose are designed to work in concert. delosg
returns FAILURE only when TYPE(ldptr) is the archive magic
number and there is another file in the archive to be pro-
cessed, Only then should ldopen be called with the current
value of ldptr. 1In all other cases, in particular whenever
a new filename 1is opened, ldopen should be called with a
NULL 1ldptr argument.

The following is a prototype for the use of 1ldopen and
ldclose,

- 1 = Printed 6 1985



LDOPEN(3X) LDOPEN(3X)

/* for each filename to be processed */

ldptr = NULL:

do
if ( (ldptr = ldopen(filename, ldptr)) != NULL )
{
/% check magic number */
/* process the file ¥/
}
} while (ldclose(ldptr) == FAILURE );

If the value of oldptr is not NULL, ldaopen opens filename
anew and allocates and initializes a new LDFILE structure,
copyving the TYPE, OFFSET, and HEADER fields from oldptr.
Ldaopen returns a pointer to the new LDFILE structure. This
new pointer is independent of the o0ld pointer, oldptr. The
two pointers may be used concurrently to read SEBEFEYe parts
of the object file, For example, one pointer mav be used to
step sequentially through the relocation information, while
the other is used to read indexed symbol table entries.

Both ldopen and ldaopen open filename for reading. Both
functions return NULL if filename cannot be opened or if
memory for the LDFILE structure cannot be allocated, A suc-
cessful open does not insure that the given file is a common
object file or an archived object file.

The program must be loaded with the object file access rou-
tine library 1ibld.a.

SEE ALSO
fopen(38), 1dclose(3X), ldfecn(4),
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NAME
ldrseek, ldnrseek ~ seek to relocation entries of a s8ection

of a common object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.,h>
#include <ldfen.h>

int ldrseek (ldptr, sectindx)
LDFILE %*idptr;
unsigned short sectindx;

int ldnrseek (ldptr, sectname)
LDFILE *ldptr;
char %*gectname;

DESCRIPTION
Ldrseek seeks to the relocation entries of ¢the section
specified by sectindx of the common object file currently
associated with ldptr.

Ldnrseek seeks to the relocation entries of the section
specified by sectname.

Ldrseek and ldnrseek return SUCCESS or FAILURE. Ldrseek
fails if sectindx is greater than the number of sections in
the object file; ldnrseek fails if there is no section name
corresponding with sectname. Either function fails if the
specified section has no relocation entries or if it cannot
seek to the specified relocation entries,

Note that the first section has an index of one.

The program must be loaded with the object file access rou-
tine library libld.a.

SEE ALSO
ldclose(3X), ldopen(3X), ldshread(3X), ldfen(4).
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NAME
ldshread, ldnshread -~ read an indexed/named section header
of a common object file

SYNOPSIS

#include <stdio.h>
#include <filehdr.h>
#include <scnhdr.h>
#include <ldfen.h>

int ldshread (ldptr, sectindx, secthead)
LDFILE #]ldptr;

unsigned short sectindx;

SCNHDR #secthead;

int ldnshread (ldptr, sectname, secthead)
LDFILE #®ldptr;

char sectname;

SCNHDR #*secthead;

DESCRIPTION
Ldshread reads the section header specified by sectindx of
the common object file currently associated with ldptr into
the area of memory beginning at secthead,

Ldnshread reads the section header specified by 8sectname
into the area of memory beginning at secthead,

Ldshread and ldnshread return SUCCESS or FAILURE. Ldshread
fails if sectindx is greater than the number of sections in
the object file; ldnshread fails if there is no section name
corresponding with sectname, Either function fails if it
cannot read the specified section header,

Note that the first section header has an index of one.

The program must be loaded with the object file access rou-
tine library 1libld.a.

SEE ALSO :
ldclose(3X), ldopen(3X), 1ldfen(l).
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NAME
ldsseek, ldnsseek ~ seek to an indexed/named section of a
common object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <1ldfen.h>

int ldsseek (ldptr, sectindx)
LDFILE #¥*ldptr;
unsigned short sectindx;

int ldnsseek (ldptr, sectname)
LDFILE ®*ldptr;
char %*sectname;

DESCRIPTION
Ldsseek seeks to the section specified by sectindx of the
common object file currently associated with ldptr.

Ldsseek and ldnsseek return SUCCESS or FAILURE. Ldsseek
Tails if sectindx is greater than the number of sections in
the object file; ldnsseek fails if there is no section name
corresponding with sectname., Fither function fails if there
is no section data for the specified section or if it cannot
seek to the specified section.

Note that the first section has an index of one.

The program must be loaded with the object file access rou-
tine library libld.a.

SEE ALSO
ldclose(3X), ldopen(3X), ldshread(3X), ldfcn(4).
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NAME
ldtbindex -~ compute the index of a symbol table entry  of a

common object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <syms.h>
#include <ldfen.h>

long ldtbindex (1ldptr)
LDFILE #*ldptr;

DESCRIPTION
Ldtbindex returns the (long) index of the symbol table entry
at trhe current position of the common object file associated
with ldptr,

The index returned by ldtbindex mav be used in subsequent
calls to ldtbread(3X). However, since ldtbindex returns the
index of the svmbol table entry that begins at the current
position of the object file, if 1dtbindex is called immedi-
ately after a particular symbol table entry has been read,
it returns the the index of the next entry.

Ldtbindex fails if there are no symbols in the object file
or if the object file is not positioned at the beginning of
a symbol table entrv.

Note that the first symbol in the symbol table has an index
of zero.

The program must be loaded with the object file access rou-
tine library 1libld.a.

SEE ALSO

ldclose(3X), ldopen(3X), ldtbread(3X), ldtbseek(3X),
ldfen(y),
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NAME
ldtbread -~ read an indexed symbol table entry of a common

object file

SYNOPSIS
#include <stdio.h>
#include <filehdr.h>
#include <syms.,h>
#include <ldfen.h>

int ldtbread (ldptr, symindex, symbol)
LDFILE *ldptr;

long symindex;

SYMENT ¥*symbol;

DESCRIPTION
Ldtbread reads the symbol table entry specified by symindex

of the common object file currently associated with ldptr
into the area of memory beginning at symbol.

Ldtbread returns SUCCESS or FAILURE. Ldtbread fails if sym-
index 1s greater than the number of symbols in the object

Tile or if it cannot read the specified symbol table entry.

Note that the first symbol in the svmbol table has an index
of zero.

The program must be loaded with the object file access rou-
tine library 1libld.a.

SEE ALSO

ldclose(3X), ldgetname(3X), lidopen{(3X), ldtbseek(3X),
ldfen(l).
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NAME
~ 1ldtbseek -~ seek to the symbol table of a common object file

SYNOPSIS
#include <(stdio.h>
#include <filehdr.h>
#include <ldfen.h>

int ldtbseek (ldptr)
LDFILE *ldptr;

DESCRIPTION
Ldtbseek seeks to the symbol table of the object file

ourrentlv associated with 1dptr.

Ldtbseek returns SUCCESS or FAILUBRE. Ldtbseek fails if the
svmbol “table has been stripped from the object file or if it
cannot seek to the symbol table,

The program must be loaded with the object file access rou-
tine libraryv libld.a.

SEE ALSO
ldclose(3X), 1ldeopen(3X), ldtbread(3X), 1ldfen(d).
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NAME
logname « return login name of user
SYNOPSIS
char *logname( )
DESCRIPTION » :
Logname returns a pointer to the null-terminated login name;
it extracts the $LOGNAME variable from the user's environ-
ment,
This routine is kept in /1ib/1ibPW.a.
FILES
/etc/profile
SEE ALSO
env(1), login(1), profile(l4), environ(5).
BUGS

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

This method of determining a login name is subject to for-
gery.
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NAME

lsearch -~ linear search and update

SYNOPSIS

char %lsearch ((char #*)keyv,(char ¥*)base, nelp, sizeof(¥kev),
compar

unsigned #*nelp;

int (*compar)( );

DESCRIPTION

NOTES

Lsearch is a linear search routine generalized from Knuth
(6.1) Algorithm S. It returns a pointer into a table indi-
cating where data may be found. If the data does not occur,
it is added at the end of the table. Key points to the data
to be sought in the table. Base points to the first element

in the table. Nelp points to an integer containing the
current number of elements in the table, The integer is

incremented 1if the data is added to the table. Compar 1is
the name of the comparison function which the user must sup-
ply (EEESEE* for example). It is called with two arguments
that point to the elements being compared. The function
must return zero if the elements are equal and non-zero oth-
erwise. '

The pointers to the key and the element at the base of the
table should be of type pointer-to-element and cast to type
pointer<to-~character. ‘

The comparison function need not compare every byte, so
arbitrary data may be contained in the elements in addition
to the values being compared,.

Although declared as type pointer<to-~character, the value
returned should be cast into type pointer<to-element.

SEE ALSO

BUGS

bsearch(3C), hsearch(3C), tsearch(3C).

Undefined results can occur if there is not enough room in
the table to add a new item,
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NAME

malloc, free, realloc, calloc -« main memory allocator
SYNOPSIS

char *malloc (size)

unsigned size;

void free (ptr)

char ¥ptr;

char *realloc (ptr, size)

char *ptr;

unsigned size;

char #*calloc (nelem, elsize)

unsigned nelem, elsize;
DESCRIPTION

Malloc and free provide a simple general-purpose memory

allocation package, Malloc returns a pointer to a block of

at least size bvtes suitably aligned for any use,

The argument to free is a pointer to a block previously
allocated by malloc; after free is performed this space is
made available for further allocation, but its contents are
left undisturbed,

Undefined results occur if the space assigned by malloc 1is
overrun or if some random number is handed to free.

Malloc allocates the first contiguous reach of free space of

sufficient size found in a circular search from the last

block allocated or freed; it coalesces adjacent free blocks
as 1t searches, It calls sbrk (see brk(2)) to get more
memory from the system when there is no suitable space
already free.

PRealloc changes the size of the block pointed to by ptr to

size bytes and returns a pointer to the (possibly moved)

block. The contents are unchanged up to the lesser of the

new and old sizes. If no free block of size bytes is avail-
able in the storage arena, realloc asks malloc to enlarge
the arena by size bytes and thein moves the data to the new
space,

Realloc also works if ptr points to a block freed since the
Tast call of malloc, realloc or calloc; thus sequences of
free, malloc, and realloc can exploit the search strategyv of
malloc to do storage compaction.

Calloc allocates space for an array of nelem elements of

size elsize. The space is initialized to Tzeros.

e e et et
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Each of the allocation routines returns a pointer to space
suitably aligned (after possible pointer coercion) for
storage of any type of object.

DIAGNOSTICS

NOTE

Malloc, realloc, and calloc return a NULL pointer if there

is no available memory or if the arena has been detectably
corrupted bv storing outside the bounds of a block, When
this khappens the block pointed to by ptr may be destroyed,

Search time increases when many objects have been allocated;
i.e., 1if a program allocates space but never frees it, each
successive allocation takes longer.
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NAME

matherr - error-handling funection

SYNOPSIS

#include <math.h>

int matherr (x)
struct exception ¥*x;

DESCRIPTION

Matherr is invoked by functions in the Math Library when
errors are detected, Users may define their own procedures
for handling errors by including a function named matherr in
their programs. Matherr must be of the form described
above, A pointer to the exception structure x will be
passed to the user-supplied matherr function when an error
occurs, This structure, which is defined in the <math.h>
header file, is as follows:

struct exception {

int type;

char ¥*name;

double arg?l, arg?2, retval;
}s

The element type 1s an integer describing the type of error
that has occurred; one of the following constants (defined
in the header file) is used:

DOMAIN domain error

SING singularity

OVERFLOW overflow

UNDERFLOW underflow

TLOSS total loss of significance
PLOSS partial loss of significance

The element name points to a string containing the name of
the function that had the error. The variables argil and.
arg?2 are the arguments to the function that had the error.
Retval is a double that is returned by the function having
the error, 1If it supplies a return value, the user's math-
err must return non-zero,. If the default error value is to
be returned, the user's matherr must return 0,

If matherr is not supplied by the user, the default error-
handling procedures, described with the math functions
involved, will be invoked upon error. These procedures are
summarized in the table following the example below., 1In
every case, errno is set to non-zero and the program contin-~
ues.

EXAMPLE
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matherr(x)

register struct exception ¥x;

{

switeh (x->type) {

case
case

case

case

case
case

}

DOMATIN:

SING: /* print message and abort */

fprintf(stderr, "domain error in %s\n",

abort( ); '

OVERFLOW:

if (!stremp("exp", x->name)) {

/% if exp, print message, return t
fprintf(stderr, "exp of %f\n", x->
x—->retval = x->argi;

} else if (!stremp("sinh", x->name)) {
/¥ if sinh, set errno, return 0 %/
errno = ERANGE;
x->retval = 0;

} else
/% otherwise, return HUGE ¥/
x->retval = HUGE;

break;

UNDERFLOW:

return (0); /% execute default procedur

TLOSS:

PLOSS:

/¥%¥ print message and return 0 %/

fprintf(stderr, "loss of significance i

X->retval = 0;

break;

return (1);

MATHERR(3M)

X->name) ;

he argument */
arg1);

e ¥/

n %s\n", x->nam
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[+ ¥ e

i TLORS
*
0

UNDERFLOW
0
0
0

Types of Errors

QVERFLOW

ABBREVIATIONS
As much as possible of the value is returned.

Message

SING

is printed,

T Hjco <

iDOMAIN]

~HUGE is returned,
returned,

HUGE is returned,
0 is

Q%0
H

* Z ol O

COSH:
COo%:
ASIN:

{neg.)**(non-~
rint ),

FXP
POV :
LOG:
log(n):
log(neg.):
FQRT:
GAMMA
HYPOT:
FINH,
RIN,
TAN
ACOS,
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NAME
memccpv, memchr, memcmp, memcpy, memset - memory operations

SYNOPSIS
#include <memory.h>

char *memccpy (s1, s2, ¢, n)
char %*s1, #¥s2;
int ¢, n;

char *memchr (s, ¢, n)
char #s;
int ¢, n;

int mememp (s1, s2, n)
char %¥s1, %*s2;
int n;

char *memcpy (s1, s2, n)
char #*s1, ¥#s52;
int n;

char *memset (s, ¢, n)
char #*s;
int ¢, n;

DESCRIPTION
These functions operate efficiently on memory areas (arrays
of c¢characters bounded by a count, not terminated by a null
character) . They do not <c¢heck for the overflow of any
receiving memory area.

Memccpy copies characters from memory area s2 into si, stop-
ping after the first occurrence of character e bas been
copied or after n characters have been copied, “whichever
comes first. It returns either a pointer to the character
after the copy of ¢ in s1 or a NULL pointer if ¢ was not:
found in the first n characters of s2.

Memchr returns either a pointer to the first occurrence of
character ¢ in the first n characters of memory area s or a
NULL p01nter if ¢ does not occur.

Memcmp compares its arguments, looking at the first n char-
acters only. It returns an integer less than, equal to, or
greater than 0, depending on whether 81 is lexicographically
less than, equal to, or greater than s2.

Memcpy copies n characters from memory area s2 to s1. 1t
returns s1

Memset sets the first n characters in memory area s to the
value of character c. It returns s .
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NOTE

BUGS

For user convenience, all these functions are declared in
the optional <memory.h> header file,

Memcmp uses native character comparison, which is signed on
PDP-~11s, unsigned on other machines.

Because character movement is performed differently in dif-
ferent implementations, overlapping moves may vield unex-
pected results.
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NAME

mktemp -~ make a unique filename

SYNOPSIS

char *mktemp (template)
char %template;

DESCRIPTION

Mktemp replaces the contents of the string pointed to by
Egmpfgte with @ unique filename; it returns the address of
template. The string in template should look 1like a
filename with six trailing Xs; mktemp replaces the Xs with a
letter and the current process ID. The letter is chosen so
that the resulting name does not duplicate an existing file.

SEE ALSO

BUGS

getpid(2), tmpfile(3S), tmpnam(3S).

Tt is possible to run out of letters.
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NAME
monitor « prepare execution profile

SYNOPSIS
void monitor (lowpec, highpc, buffer, bufsize, nfunc)
int (#lowpc)( ), (*highpe)( );
short *buffer;
int bufsize, nfunc;

DESCRIPTION

An executable program created by <c¢cc <p automatically
includes calls for monitor with default parameters; monitor
needn't be called explicitly except to gain fine control

over profiling.

Monitor is an interface to profil(2). Lowpec and highpe

——

are

the addresses of two functions; buffer is the address of a
(user supplied) arrav of bufsize short integers. Monitor
arranges to record a hiE?ogram in the buffer. This histo-
gram shows ©periodically sampled values of the progranm

counter and counts of e¢alls of certain functions.

The

lowest address sampled is that of lowpc; the highest address
is just below highpec. Lowpe may not equal 0 for this use of

monitor,. Nfunc is the maximum number of c¢all counts

that

can Dbe kept; only calls of functions compiled with the pro-

filing option «p of cc(1) are recorded, (The C Library

and

Math Library supplied when c¢c¢ «p is used also have call
counts recorded.,) For the results to be significant, espe-
cially where there are small, heavily used routines, it is
suggested that the buffer be no more than a few times

smaller than the range of locations sampled.

To profile the entire program, it is sufficient to use
extern etext;
éééitor ((int (*)())2, etext, buf, bufsize, nfunc);

Etext lies just above all the program text; see end(3C).

To stop execution monitoring and write the results on
file mon.out, use

monitor ((int (*)())NULL, O, O, O, 0);
Prof(1) can then be used to examine the results.

FILES
mon.out

SEE ALSO
ce(1), prof(1), profil(2), end(3C).

the
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NAME

nlist - get entries from name list
SYNOPSIS

#include <a.out.h>

int nlist (filename, nl)

char ¥filename;

struet nlist nl[ 1;
DESCRIPTION

Nlist examines the name list in the executable file whose
name 1is pointed to by filename; it selectively extracts a
list of values and puts them in the array of nlist struc-
tures pointed to by nl. The name list nl consists of an
arrayv of structures containing names of variables, tvpes,
and values, The 1list is terminated with a null name; i.e.,
a null string is in the name position of the structure.
Fach variable name is 1looked up in the name list of the
file. TIf the name is found, the type and value of the name
are inserted in the next two fields. If the name is not
found, both entries are set to 0, See E'QEE(“) for a dis-
cussion of the symbol table structure.

This subroutine is useful for examining the system name list

kept in the file /unix. 1In this way programs can obtain
system addresses that are up to date. '

SEE ALSO
a.out(y),

DIAGNOSTICS
All type entries are set to 0 if the file cannot be read or
if it doesn't contain a valid name 1list,

Nlist returns -1 upon error; otherwise it returns 0.
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NAME
perror, errno, sys_errlist, sys_nerr - system error messages

SYNOPSIS
void perror (s)
char ¥s;

extern int errno;
extern char ¥*sys_errlist[ J;
extern int sys_nerr;

DESCRIPTION
Perrg: produces a message on the standard error output,
describing the 1last error encountered during a call to a
system or library function, The argument string s is
printed first, then a colon and a blank, then the message
and a new-line. To be of most wuse, the argument string
should include the name of the program that incurred the
error. The error number is taken from the external variable

errno, which 1s set when errors occur but not cleared when

non-—-erroneous calls are made,

To simplify variant formatting of messages, the array of
message strings sys errlist is provided; errno can be used
as an index in this table to get the message string without
the new<line, Sys nerr is the largest message number pro-
vided for in the table; it should be c¢checked because new
error codes mav be added to the system before they are added
to the table,

SEE ALSO
intro(2).

a8
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NAME

popen, pclose ~ initiate pipe to/from a process

SYNOPSIS

#include <stdio.h>

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

int peclose (stream)
FILE #*stream;

DESCRIPTION

The arguments to popen are pointers to null-terminated
strings; one striﬁguﬁzontains a shell command line and the
other contains an 1/0 mode. The mode may be either r for
reading or w for writing. Popen creates a pipe between the
calling program and the command to be executed, The value
returned is a stream pointer. If the I/0C mode is w, Oone can
write to the standard input of the command by writing to the
file stream; if the 1I/0 mode is r, one can read from thre
standard output of the command, by reading from the file

stream.

A stream opened by popen should be closed by pclose, which
waits for the associated process to terminate and returns
the exit status of the command,

Because open files are shared, a type r command mayv be wused
as an input filter and a type w as an output filter,

SEE ALSO

pipe(2), wait(2), fclose(38), fopen(3S), system(3S).

DIAGNOSTICS

BUGS

Popen returns a NULL pointer if files or processes cannot be
created or if the shell cannot be accessed,

Pclose returns -1 if stream is not associated with a command

Esened by popen.

If the original processes and processes opened by popen con-
currently read or write a common file, neither should use
buffered 1/0, because the buffering gets all mixed up.
Problems with an output filter may be forestalled by careful
buffer flushing, e.g., by using fflush; see fclose(3S).
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NAME

printf, fprintf, sprintf - print formatted output

SYNOPSIS

#include <stdio.h>

int printf (format [ , arg ] ... )
char *format;

int fprintf (stream, format [ , arg ] ... )
FILE ¥stream;
char ¥format;

int sprintf (s, format [ , arg ] ... )
char ¥*s, format;

DESCRIPTION

Printf places output on the standard output stream stdout.
Fprintf places output on the named output stream. Sprintf
places ~“output'', followed by the null <character (\0) 1in
consecutive bytes starting at *E3 it is the user's responsi-
bility to ensure that enough storage 1is available. Each
function returns the number of characters transmitted (not
including the \0 in the case of sprintf), or a negative
value if an output error was encountered,

Each of these functions converts, formats, and prints its
args under control of the format. The format is a character
string that contains two types of objects: plain characters,

which are simply copied to the output stream, and conversion
specifications, each of which results in fetching zero or

more args. The results are undefined if there are insuffi-
cient args for the format. If the format is exhausted while
args remain, the excess args are simply ignored,

Each conversion specification is introduced by the character
$. After the %, the following appear in sequence:

Zero or more flags, which modify the meaning of the
conversion specification,

An optional decimal digit string specifying a minimum
field width, 1If the converted value has fewer charac-
ters than the field width, it will be padded to the
field width on the 1left (default) or right (if the
left-adjustment flag has been given); see below for
flag specification,

A precision that gives the minimum number of digits to
appear for the d, o, u, X, or X conversions, the number
of digits to appear after the decimal point for the e
and f conversions, the maximum number of significant
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digits for the g conversion, or the maximum number - of
characters to be printed from a string in s conversion.
The format of the precision is a period (,) followed by
a decimal digit string; a null digit string is treated
as zero.

An optional 1 specifying that a following d, o, wu, x,
or X conversion character applies to a long integer

A character that indicates the type of conversion to be
applied.

A field widtk or precision may be indicated by an asterisk
(#) instead of a digit string. 1In this case, an integer arg
supplies the field width or precision. The arg that is
actuallvy converted is not fetched wuntil the conversion
letter is seen; therefore, the args specifving field width
or precision must appear before the arg (if any) to be con-
verted, -

The flag characters and their meanings are:

- The result of the —conversion will be left~
justified within the field.

+ : The result of a signed conversion will always
begin with a sign (+ or =),

blank If the first character of a signed conversion 1is
not a sign, a blank will be prefixed to the
result, This implies that if the blank and «+
flags both appear, the blank flag will be ignored,

# This flag specifies that the value is to be con-
verted to an ‘‘alternate form.,'' For ¢, d, s, and
u conversions, the flag has no effect, For o

conversion, . it increases the precision to force
the first digit of the result to be a zero,. For x
(X) conversion, a non-zero result will have 0x
(0X) prefixed to it, For e, E, f, g, and G
conversions, the result will always contain a
decimal point, even if no digits follow the point
(normally, a decimal point appears in the result
of these conversions only if a digit follows it).
For g and G conversions, trailing zeroces will not
be removed from the result (which they normally
are).

The conversion characters and their meanings are:

d,o,u,x,X The integer arg is converted to signed decimal,
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unsigned octal, decimal, or hexadecimal notation
(x and X), respectively; the 1letters abecdef are
used for x conversion and the letters ABCDEF for X
conversion. The precision specifies the minimum
number of digits to appear; if the value being
converted can be represented in fewer digits, it
will be expanded with leading zeroes. The default
precision is 1, The result of converting a zero
value with a precision of zero is a null string.

The float or double arg is converted to decimal
notation in the style “‘[-]ddd.,ddd'', where the
number of digits after the decimal point is equal
to the precision specification. If the precision
is missing, 6 digits are output; if the precision
is explicitly 0, no decimal point appears.

The float or double arg is converted in the style
**[~Jd,ddde+dd'', where there is one digit before
the decimal point and the number of digits after
it 1is equal to the precision; when the precision
is missing, 6 digits are produced; if the preci-
sion is zero, no decimal point appears. The E
format code produces a number with E instead of e
introducing the exponent. The exponent always
contains at least two digits,.

The float or double arg is printed in style f or e
(or in style E in the case of a G format code),

with the precision specifying the number of signi-
ficant digits. The style wused depends on the

value converted: style e 1is wused only 1if the
exponent resulting from the <conversion is less
than -4 or greater than the precision. Trailing
zeroes are removed from the result; a decimal
point appears only if it is followed by a digit.

The character arg is printed,

The arg 1is taken to be a string (character
pointE?T and characters from the string are
printed until a null character (\0) is encountered
or the number of characters indicated by the pre-
cision specification is reached, 1If 'the precision
is missing, it 1s taken to be infinite, so all
characters up to the first null character are
printed. If the string pointer arg has the value
zero, the result is undefined, A null arg vields
undefined results. -

Print a %; no argument is converted.
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In no case does a non-existent or small field width cause
truncation of a field; if the result of a conversion is
wider than the field width, the field is simply expanded to

contain the conversion result. Characters generated by
printf and fprintf are printed as if putc(38) had been
called.

EXAMPLES

To print a date and time in the form ' Sunday, Julyv 3,
10:02'', where weekday and month are pointers to null-
terminated strings:
printf("%s, %s %d, %.2d:%.2d", weekday, month, day, hour, min);
To print pi to 5 decimal places:

printf("pi = %$.5f", U¥atan(1.0));

SEE ALSO
ecvt(3C), pute(38), scanf(38), stdio(38).
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NAME
putc, putchar, fputc, putw « put character or word on a
stream

SYNOPSIS
#include <stdio.h>

int putec (¢, stream)
char ¢
FILE ¥stream;

int putchar (c)
char c¢; ’

int fpute (¢, stream)
char c;
FILE %*stream;

int putw (w, stream)
int w;
FILE #®*stream;

DESCRIPTION
Putc writes the character ¢ onto the output stream at the
position where the file pointer, if defined, is pointing.
Putchar(c) is defined as putc(c, stdout). Putc and putchar
are macros.

Fputc behaves like putc, but is a function rather than a
macro, Fpute runs more slowly than putc, but takes less
Space per invocation,

Putw writes the word (i.e., integer) w to the output stream
at the position at which the file pointer, if defined, is
pointing., The size of a word is the size of an integer and
varies from machine to machine. Putw neither assumes nor
causes special alignment in the file.,

Qutput streams, with the exception of the standard error
stream stderr, are by default buffered if the output refers
to a file and line-~buffered if the output refers to a termi-
nal. The standard error output stream stderr is by default
unbuffered, but use of freopen(see fopen(33)) causes it to
become buffered or line-buffered, When an output stream is
unbuffered information, it is queued for writing on the des-
tination file or terminal as soon as written; when it is
buffered, many characters are saved wup and written as a
block; when it is 1line-buffered, each line of output is
queued for writing on the destination terminal as soon as
the line is completed (i.e., as soon as a new-line character
is written or terminal input is requested), Setbuf(3S) may
be used to change the stream's buffering strategv.

»
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SEE ALSO
fclose(38), ferror(3S8), fopen{(3S8), fread(3S), printf(38),
puts(38), setbuf(3S).

DIAGNOSTICS
On success, these functions each return the value they have
written. On failure, they return the constant EOF., This
occurs if the file stream is not open for writing or if the
output file <cannot be grown. Because EOF is a valid

integer, ferror(38) should be used to detect putw errors.

BUGS
Because it 1s implemented as a macro, putc treats
incorrectly a stream argument with side effects, In partic-
ular, pute(c, *f++); doesn't work sensibly.  Fputc should be
used instead.

Because of possibleée differences in word length and byvte ord-

ering, files written wusing putw are machine-~dependent and
may not be read using getw on a different processor. For

this reason the use of putw should be avoided,
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NAME
putpwent - write password file entry

SYNOPSIS
#include <pwd.h>

int putpwent (p, f)
struct passwd ¥p;
FILE ¥f;

DESCRIPTION
Putpwent is the inverse of getpwent(3C). Given a pointer to
a passwd structure created by getpwent (or getpwuid or
getpwnam), putpwuid writes a line on the stream f which

matches the format of /etc/passwd.

Tre <pwd,h> header file is described in getpwent(3C).

SEE ALSO
getpwent(3C).

DIAGNOSTICS
Putpwent returus non-zero if an error was detected during
its operation; otherwise it returns zero,

WARNING
The above routine uses <stdio.h>. Therefore, the size of
" programs not otherwise using standard I/0 is increased more
than might be expected,
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NAME
puts, fputs - put a string on a stream
SYNOPSIS
#include <stdio.h>
int puts (s)
char ¥gs;
int fputs (s, stream)
char ¥*s;
FILE #*stream;
DESCRIPTION
Puts writes the null-terminated string pointed to by s, fol-
lowed by a new-line character, to the standard output stream
stdogz.
Fputs writes the null-terminated string pointed to by s to
the named output stream,
Neither function writes the terminating null character,
SEE ALSO
ferror(38), fopen(3S), fread(3S), printf(38), pute(3S).
DIAGNOSTICS
Both routines return EOF on error. This occurs if the rou-
tines try to write on a file that has not been opened for
writing.
NOTES

Puts appends a new-line character while fputs does not.
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NAME

gsort « quicker sort

SYNOPSIS

void QSort ((char *) base, nel, sizeof (*base}), compar
unsigned int nel;
int (%*compar)( );

DESCRIPTION

NOTES

Qsort is an implementation of the quicker-~sort algorithm.
It sorts a table of data in place,.

Base points to the element at the base of the table, Nel is
the number of elements in the table. Compar is the name of
the comparison function, which is called with two arguments
that point to the elements being compared. Depending on
whether the first argument is to be c¢onsidered 1less than,
equal to, or greater than the second argument, the compar
function must return an integer 1less than, equal to, or
greater than zero,

The pointer to the base of the table should be of type

pointer-to-element and cast to type pointer<~to-character,

The comparison function need not compare every byte, SO
arbitrary data may be contained in the elements in addition
to the values being compared,

Although declared as type pointer<to-character, the value
returned should be cast into type pointer-to-element.

SEE ALSO

sort(1), bsearch(3C), lsearch(3C), stringz3C).
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NAME
rand, srand - simple random-number generator

SYNCPSIS
int rand ( )

void srand (seed)
unsigned seed;

DESCRIPTION _
Rand uses a multiplicative congruential random-number gen-
erator with period 28329 that returns successive pseudo-~random
numbers in the range from 0 to 28159-1.

Srand can be called at any time to reset the random-number
generator to a random starting point. The generator is ini-
tially seeded with a value of 1.

NOTE
The spectral properties of rand leave a great deal to be
desired. Drand48(3C) provides a much better, though more
elaborate, random-number generator, ‘

SEE ALSO
drandig(3C).
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NAME ‘
regemp, regex -~ compile and execute a regular expression
SYNOPSIS
char *regemp(string?l [, string2, ...1, 0)
char ¥*stringl, ¥*¥string2, ...}
char ¥*regex(re, subjectl, reto, ...1)
char %*re, %subject, ¥*ret0, ,..:
extern char #%*loc1;
DESCFIPTION
Regcemp compiles a regular expression and returns a pointer
to the compiled form. Malloc(3C) is used to create space
for the vector. It is the wuser's responsibility to free
unneeded sSpace that has been allocated by malloc. A NULL
return from regcemp indicates an incorrect argument.
Regemp(1) has been written to generally preclude the need
for this routine at execution time.
Regex executes a compiled pattern against the subject
string. Additional arguments are passed to receive values
back. Regex returns NULL on failure or a pointer to the
next unmatched character on success, A global character
pointer locl points to where the match Dbegan. Regemp and
regex were mostly borrowed from the editor, 32(1); however,
the syntax and semantics have been changed slightly. The
following are the valid symbols and their associated mean-
ings.
[1%.7 These symbols retain their current meaning.
$ This symbol matches the end of the string; \n
matches the new-line,
- Within brackets the minus means "through", For

example, [a<z] is equivalent to [abed...xyzl. The
« can appear as itself only if used as the last or
first character. For example, the character class
expression []J«] matches the characters ] and .

+ A regular expression followed by + means "one or
more times"., For example, [0<9]+ is equivalent to

(0<9][0<9]*.

{m} {m,} {m,u} Integer values enclosed in {} indicate the
number of times the preceding regular expression
is to be applied. The minimum number is m and the
maximum number is u, which must be less than 256,
If only m is present (e.g., {m}), it indicates the
exact number of times the regular expression is to
be applied, {m,} is analogous to {m,infinity}.
The plus (+) and star (%) operations are

. "
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equivalent to {1,} and {0,}, respectively,

( ... )$§ The value of the enclosed regular expression is to

be returned, The value will

be stored in the

(E*l)th argument following the subject argument,

At present, at most 10 enclosed
sions are allowed, Pegex makes
unconditionally.

regular expres-
its assignments

« ... Parentheses are used for grouping. An  operator

(e.g., *, +, {}) can work on a sin

gle character or

a regular expression enclosed in parentheses. For

example, (a*(cb+)%*)$0.

By necessity, all the above defined symbol
They must, therefore, be escaped to be used

EXAMPLES
Example 1:
char *cursor, *newcursor, ¥ptr;
newcursor = regex((ptr = regemp("“\n",
free(ptr); :

This example will match a leading new-line
string pointed at by cursor.

Example 2:
char ret0[91];
char *newcursor, ¥name;

name = regemp("([A-~Za-z][A-za-20-9_J{0,
newecursor = regex(name, "123Testing321"

This example will match through the string
will return the address of the characte
matched character (cursor+11). The string
be copied to the character array ret0.

Example 3:
ffinclude "file.i"
char *string, *newcursor;

newcursor = regex(name, string);

This example applies a precompiled regular
file.i (see regemp(1)) against string.

This routine is kept in /1ib/1ibPW.a.

SEE ALSO
ed(1), regemp(1), malloc(3C).

s are special.
as themselves,

n)), cursor);

in t he subject

71)s$0m, 0);
, retd);

*“Testing3'' and

r after the last

*“Testing3'' will

expression in
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BUGS

The user program may run out of memory if regemp is called
iteratively without freeing the vectors no longer required,
The following user-supplied replacement for malloc(3C)
reuses the same vector, saving time and space:

/% user's program ¥/
malloc(n) {
static int rebuf{2861];
return rebuf;
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NAME
scanf, fscanf, sscanf - convert formatted input

SYNOPSIS
‘ #include <stdio.h>

int scanf (format [ , pointer ] ,.. )
char #*format;

int fscanf (stream, format [ , pointer 1 ... )
FILE ®*stream;
char *format;

int sscanf (s, format [ , pointer ] ... )
char #*s, #*format;

DESCRIPTION
Scanf reads from the standard input stream stdin, Fscanf
reads from the named input stream. S8scanf reads from the
character string s. Each function reads characters, inter-
prets them according %to format, and stores the results in
its arguments,. Fach function expects two arguments: a con-
trol string format (described below) and a set of pointer
arguments indicating where the <c¢onverted input should be
stored.

The control string usually contains conversion specifica-
tions, whick are used to direct interpretation of input
sequences. The control string may contain:

1. White-space characters (blanks and tabs) which, except in
two cases described below, cause input to be read up to
the next non-white-~space character.

2. An ordinary character (not %), which must match the next
character of the input stream,

3. Conversion specifications, consisting of the character §%,
an optional assignment suppression character %, an
optional numerical maximum field width, an optional 1 or
h indicating the size of the receiving variable, and a
conversion code,

A conversion specification directs the <conversion of the
next input field; the result is placed in the variable
pointed to by the corresponding argument, unless assignment
suppression has been indicated by #*, The suppression of
assignment provides a way of describing an input field which
is to be skipped. An input field is defined as a string of
non-white~space characters; it extends to the next 1inap-
propriate character or until the field width, if specified,
is exhausted,

The conversion code indicates the interpretation of the
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input field; the corresponding pointer argument must usually
be of a restricted type. For a suppressed field, no pointer
argument should be given. The following conversion codes
are legal:

1 A single § is expected in the input at this point; no
assignment is done.

d A decimal integer is expected; the corresponding argu-
ment should be an integer pointer,.

u An  unsigned decimal integer is expected; the
corresponding argument should be an unsigned integer
pointer.

o An octal integer is expected; the corresponding argu-
ment should be an integer pointer,. .

X A hexadecimal integer is expected; the <corresponding
argument should be an integer pointer. '

e,f,g
A floating point number is expected; the next field is
converted accordingly and stored through the
corresponding argument, which should be a pointer to a
float, The input format for floating point numbers is

an EEtionally signed string of digits, possibly con-
taining a decimal point, followed by an optional
exponent field consisting of an E or an e, followed by
an optionally signed integer.

s A character string is expected; the corresponding argu-
ment should be a character pointer to an array of char-
acters large enough to accept the string and a ter-
minating \0, which will be added automatically. The
input field is terminated by a white-space character,.

e A character is expected; the corresponding argument
should be a character pointer. The normal skip over
white space is suppressed in this case; to read the
next non-space character, use %$1s. 1If a field width is
given, the corresponding argument should refer to a
character array; the indicated number of characters is
read, '

[ String data and the normal skip over 1leading white
space is suppressed, The left bracket is followed by a
set of characters (the scanset) and a right bracket;
the input field is the maximal sequence of input char-
acters consisting entirely of characters in the scan-
set, The circumflex, (%), when it appears as the first
character in the scanset, serves as a complement opera-

tor and redefines the scanset as the set of all charac-

ters not contained in the remainder of the scanset
string. There are some conventions used in the con-
struction of the scanset, A range of characters may be
represented by the construct first-last; thus,

[0123456789) may be expressed [0-9], ~Using this con-

vention, first must be lexically less than or equal to

laEE, or else the dash will stand for itself. The dash
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will also stand for itself whenever it is the first or
the last character in the scanset, To include the
right square bracket as an element of the scanset, it
must appear as the first character (possibly preceded
by a «circumflex) of the scanset; otherwise it will be
interpreted syntactically as the closing bracket, The
corresponding argument must point to a character array
large enough to hold the data field and the terminating
\0, which will be added automatically.

The conversion characters d, u, o, and x mav be preceded by
1 or h to indicate that a pointer to long or short, rather
than int, is in the argument list. Similarly, the <conver-
sion characters e, f, and g may be preceded by 1 to indicate
that a pointer to double, rather than float, is in the argu-
ment list.

Scanf conversion terminates at EOF, at the end of the con-
trol string, or when an input character conflicts with the
control string. 1In the latter case, the offending character
is left unread in the input stream,

Scanf returns the number of successfully matched and
assigned input items; this number can be zero when an early
conflict between an input character and the control string
ocecurs, If the input ends before the first conflict or
conversion, EOF is returned,

EXAMPLES
The call

int i; float x; char name[50];
scanf ("%$d%f%s", &1, &x, name);

with the input line
25 54,32E-1 thompson

will assign the value 25 to i, and the value 5,432 to x
name will contain thompson\o0.

The c¢all

int 1; float x; char name[50];
scanf ("$2d9f%%d %[0-9]", &i, &x, name);

with input
56789 0123 56a72

will assign 56 to i, 789,0 to x, skip 0123, and place the
string 86\0 in name, The next call to getchar (see
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getc(3%8)) will return a,.

SEE ALSO ,
atof(3C), getc(38), printf(38), strtol(3C).

NOTE
Trailing white space is left unread unless matched in the
control string.

DIAGNOSTICS
These functions return EOF on end of input and a short count
for missing or illegal data items,

BUGS

The success of literal matches and suppressed assignments is
not directly determinable,
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NAME

setbuf -~ assign buffering to a stream

SYNOPSIS

#include <stdio.h>

void setbuf (stream, buf)
FILE #*stream;
char *buf;

DESCRIPTION

Setbuf is used after a stream has been opened but before it

is read or written., Tt causes the character array pointed

to by buf to be used instead of an automatically allocated
buffer. If buf 1is a NULL character pointer, input/output
will be completelyv unbuffered.

A constant BUFSIZ, defined in the <stdio.h> header file,
tells how big an array is needed:

charpuf[BUFSIZ];
A buffer is normally obtained from malloc(3C) at the time of
the first getc(3S) or putc(3S) on the file, except that the

standard error stream stderr is normally not buffered,

Output streams directed to terminals are always 1line-
buffered unless they are unbuffered,

SEE ALSO

NOTE

fopen(38), getc(38), malloc(3C), putc(38).

A common source of error is allocating buffer space as an
*automatice'' variable in a code block and then failing to
close the stream in the same block.
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NAME

setjmp, longjmp « non-local goto

SYNOPSIS

#include <setjmp.h>

int setjmp (enV)
jmp_buf env;

void longjmp (env, val)
Jmp_buf env;
int valg

DESCRIPTION

These functions are wuseful for dealing with errors and
interrupts encountered in a@ low-level subroutine of a pro-
gram,

Setjmp saves its stack environment in env for later wuse by
longjmp. The environment type Jjmp buf is defined in the

P SRETREO . W

<setjmp.h> header file., Setjmp returns the value 0,

Longjmp restores the environment saved by the last call of

setjmp with the corresponding env argument, After longjmp
is completed, program execution continues as if the

corresponding call of setjmp (which must not itself have
returned in the interim) had just returned the value val.

‘Longjmp cannot cause setjmp to return the value 0. If

longjmp is invoked with a second argument of 0, setjmp will
return 1. All accessible data have values as of the time
longjmp was called,

SEE ALSO

signal(2).

WARNING

Longjmp fails if it is called when env was never primed by a
Tall to setjmp or when the last such c¢all is in a function

which has since returned.
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NAME
sinh, cosh, tanh -« hvperbolic functions

SYNOPSIS
#include <math,h>

double sinh (x)
double x;

double cosh (x)
double x;

double tanh (x)
double x; i

DESCRIPTION
Sianh, cosh, and tanh return, respectively, the hyberbolic

sine, cosine, and tangent of their argument,

DIAGNOSTICS
Sianh and 3235 return HUGE when the correct value would overe

FTlow and set errnoc to ERANGE.

These error-handling procedures mav be —changed with the
function matherr(3M).

SEE ALSO
matherr(3M).
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NAME

sleep - suspend execufion for interval

SYNOPSIS

unsigned sleep (seconds)
unsigned seconds;

DESCRIPTION

Sleep suspends the current process from execution for the
number of seconds specified by the argument., The actual
suspension time may be less than that requested for two rea-
sons: (1) scheduled wakeups occur at fixed l1<second inter-
vals, (on the second, according to an internal c¢lock) and
(2) ~any caught signal will terminate sleep following execu-
tion of the signal catching routine,. The suspension time
may be longer than requested by an arbitrary amount, due to
the scheduling of other activity in the system. The value
returned by sleep is the ““unslept'' amount (the requested
time minus the time actually slept) in case the <caller had
an alarm set to go off earlier than the end of the requested
sleep time or in case there 1is premature arousal due :to
another caught signal. '

The routine is implemented by setting an alarm signal and
pausing wuntil it (or some other signal) occurs. The previ-
ous state of the alarm signal is saved and restored, The
calling program may have set up an alarm signal before cal-
ling sleep. If the sleep time exceeds the time before the
alarm signal, the process sleeps only until the alarm signal

would have occurred and the caller's alarm catch routine 1is
executed just before the sleep routine returns. If the

sleep time 1is 1less than the time Dbefore the calling
program's alarm, the prior alarm time is reset to go off at
the same time it would have without the intervening sleep.

SEE ALSO

alarm(2), pause(2), signal(2).
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NAME
sputl, sgetl <« access long integer data in a machine

independent fashion,

SYNOPSIS
void sputl (value, buffer)
long value;
char #*buffer;

long sgetl (buffer)
char *buffer;

DESCRIPTION
Sputl takes the U4 bytes of the long integer value and places .
them in memory, starting at the address pointed to by
buffer, The ordering of the byvytes is the same across all

machines.,

Sgetl retrieves the 4 bytes in memory, starting at the
address pointed to by buffer, and returns the long integer
value in the byte ordering of the host machine,.

Use of sputl and sgetl in combination provides a macthine
independent way of storing long numeric data in a file in
binary form without conversion to characters.

A program that uses these functions must be loaded with the
object file access routine library 1libld.a.

SEE ALSO
ar(u).,
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NAME

ssignal, gsignal -~ software signals

SYNOPSIS

#include <signal.h>

int (*ssignal (sig, action))( )
int sig, (%*action)( );

int gsignal (sig)
int sig;

DESCRIPTION

NOTES

Ssignal and gsignal implement a software facility similar to
51gna1(2) This fac111tv is used by the Standard C Library

to enable users to indicate the disposition of error condi-

tions; it is also made available to users for their own pur-
poses.

Software signals made available to users are associated with
integers in the inclusive range 1 through 15, A call to

ssignal associates a procedure, action, with the software

signal, sig; the software signal, sig, is raised by a call
to gsignal. PRaising a software signal <causes the action
established for that signal to be taken.

The first argument to ssignal is a number identifying the
tvpe of signal for which an action is to be established, The
second argument defines the action; it is either the name of
a user-defined action function or one of the manifest con-
stants SIG_DFL T(default) or SIG_IGN (ignore). Ssignal
returns the action previously established for that signal
type; if no action has been established or the signal number
(sig) is illegal, ssignal returns SIG_DFL.

Gsignal raises the signal identified by its argument, sig:

If an action function has been -established for sig,
then that action 1is reset to SIG_DFL and the action
function is entered with argument sig. Gsignal returns
the value returned to it by the action function.

If the action for sig is SIG_IGN, gsignal returns the
value 1 and takes no other aot1on.

If the action for sig is SIG_DFL, gsignal returns the
value 0 and takes no other action.

If sig has an illegal value or no action was ever
specified for sig, gsignal returns the value 0 and
takes no other action,

There are some additional signals with numbers outside the
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range 1 through 15 which are used by the Standard C Library
to indicate error conditions. Thus, some signal numbers
outside the range 1 through 15 are legal, although their use
may interfere with the operation of the Standard C Library.
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NAME
stdio ~ standard buffered input/output package

SYNOPSIS
#include <stdio.h>

FILE %*stdin, *stdout, ¥*stderr;

DESCRIPTIOCN

The functions described in the entries of subeclass 335 of
this manual constitute an efficient, user~level I/0 buffer~
ing scheme., The input/output function may be grouped into
the following categories: file access, file status, input,
output, miscellaneous. For lists of the functions 1in each
category, refer to the "Libraries" section of the Program-
ming Guide., The in-line macros getc(38) and putc(33) handle
characters quickly. The macros getchar and putchar, and the
higher-level routines fgetec, fgets, fprintf, fputec, fputs,
fread, fscanf, fwrite, gets, getw, printf, puts, putw, and
sScanf all use getc and putc; they can be freely intermixed.

‘

A file with associated buffering is called a stream and 1is
declared to be a pointer to a defined type FILE. Fopen(3S)
creates certain descriptive data for a stream and returns a
pointer to designate the stream in all further transactions.
Normally, *there are three open streams with constant
pointers declared in the <stdio.h> header file and associ-
ated with the standard open files:

stdin standard input file
stdout standard output file
stderr standard error file,

A constant NULL (0) designates a nonexistent pointer.

An integer constant EOF (<1) is returned upon end-of-file or
error by most integer functions that deal with streams (see
the individual descriptions for details),

Any program that uses this package must include the header
file of pertinent macro definitions, as follows:

#include <stdio.h> .

The functions and constants mentioned in the entries of
sub~class 383 of this manual are declared in that header file
and need no further declaration. The constants and the fol-
lowing functions are implemented as macros: getc, getchar,
putc, putchar, feof, ferror, clearerr, and fileno. Red e~
claration of these names is perilous.

The <stdio.h> file is illustrated in the "Libraries" section
of the Programming Guide,
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SEE ALSO
open(2), close(2), 1lseek(2), pipe(2), read(2), write(2),
ctermid(38), cuserid(3S8), fclose(38), ferror(3S), fopen(3S),
fread(3s), fseek(3S), gete(38), gets(33),’ popen(338),
printf(38), putc(3S), puts(38), scanf(3S), setbuf(38),
system(38), tmpfile(38), tmpnam(3S), ungetc(38).

DIAGNOSTICS

Invalid Stream pointers cause Serious errors, possibly
including program termination, Individual function descrip-
tions describe the possible error conditions.
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NAME
stdipc - standard interprocess communication package

SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>
key_t ftok(path, id)
char ¥path;
char id;

DESCRIPTION
All interprocess communication facilities require the  user
to supply a Key to be used by the msgget(2), semget(2), and
shmget(?2) system calls to obtain interprocess “communication
identifiers,. One method for forming a key is to use the
ftok subroutine described below. Another way to compose
keys 1is to include the project ID in the most significant
bvyte and to use the remaining portion as a sequence number,
There are manv other ways to form keys, but it is necessary
for each system to define standards for forming them. If  a
standard is not adhered to, unrelated processes mayv inter-
fere with each other's operation. Therefore, it is strongly
suggested that the most significant byte of a key in some
sense refer to a project so that keys do not conflict across
a given svstem,
Ftok returns a key based on path and id that 1is wusable in
subsequent msgget, semget, and shmget svstem calls, Path
must be the pathname of an existinE file that is accessible
to the process. 1Id is a character that uniquely identifies
a project, Ftok returns the same key for linked files when
called with the same 1id; it returns different keys when
called with the same filename but different ids,

SEE ALSO
intro(2), msgget(2), semget(2), shmget(2).

DIAGNOSTICS _
Ftok returns (key_t) <1 if path does not exist or if it 1is
not accessible to the process.,

WARNING

If the file whose path is passed to ftok 1is removed when
kevys still refer to the file, future calls to ftok with the
same path and id will return an error. If the same file is
recregzgi, ftok is likely to return a different key than it
did the original time it was called,
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NAME
stime - set time
SYNOPSIS
int stime (tp)
long *tp;
DESCRIPTION
Stime sets the system's idea of the time and date, Ip

points to the value of time as measured in seconds from
00:00:00 GMT Januarv 1, 1970.

Stime fails if the effective user ID of the calling process
is not superuser. [EPERM]

RETURN VALUE

Upon successful completion, a value of 0 is returned. Oth-
erwise, a value of <1 is returned and errno is set to indi-

cate the error.

SEE ALSO
time(2).
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NAME

strcat, strncat, strcmp,

strnemp, strepyv

strchr, strrchr, strpbrk, strspn, strc

operations

SYNOPSIS

#include <string.h>

char #%gtrcat (s1, s2)
char #s1, ¥%¥s2;

char *strncat (s1, s2, n)
char ¥s1, #3520
int n;

int stremp (s1, s2)
char #s1, %52,

int strnemp (s1, s2, n)
char #%*s1, #3552
int n;

char #*strecpy (s1, s2)
char %*s1, ¥g32;

char #*strncpy (s1, s2, n)
char %*s1, ¥s2;
int n;

int strlen (s)
char #¥*s;

char #strchr (s, c¢)
char *s, c¢;

char #*strrchr (s, c¢)
char #¥*s, c¢;

char #*gstrpbrk (si1, s2)
char %51, %52,

int strspn (s1, s2)
char ¥s1, %*s52;

int strespn (s1, s2)
char #s1, %523

char #*strtok (s1, s2)
char %*s1, ¥s52;

DESCRIPTION
The arguments si1, s2, and s point to
characters terminated by a null character).

strcat, strncat, strepyv,

and strncpy all

STRING(3C)

, strnecpyv, strlen,
spn, strtok - string

strings

alter

(arrays of
The functions
s1i. These
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NOTE

functions do not check for overflow of the array pointed to
bv 81,

Strcat appends a copy of string s2 to the end of string s1.
qtrncat appends at-most n characters. Each function returns

a p01nter to the null-terminated result.

Stremp performs a lexicographical comparison of its argu-
ments and returns an integer less than, equal to, or greater
than 0, when s1 is less than, equal to, or greater than s2,
respectively. Strnemp makes the same comparison but 100Kks
at a maximum of n characters.

Strepy copies string s2 to string si1, stopping after the
null character has been copied, Strncpv copies exactly n
characters, truncating S2 or adding null characters to s1 if
necessary. The result is not null<terminated if the lengtb
of s2 is n or more, Fach function returns si.

Strlen returns the number of characters in 8, not including

The terminating null character,.

Strehr (strrchr) returns a pointer to the first (last)
occurrence of character ¢ in string s, or a NULL pointer if
¢ does not occur in the string. The null character ter-
mlnatlng a string is considered to be part of the string.

Strpbrk returns a pointer to the first occurrence in string

s1 of any character from string s2, or a NULL pointer if no
TRaracter from 82 exists in s1.

Strspn (strcspn) returns the length of the initial segment
of string si1 which consists entirely of characters from (not
from) string s2.

Strtok considers the string s1 to consist of a sequence of
zero or more text tokens sEBarated by spans of one or more
characters from the separator string s2. The first call
(with pointer 81 specified) returns a pointer to the first
character of the first token, and writes a null character
into s1 immediately following the returned token. The func-
tion keeps track of 1its position in the string between
separate calls, 8o that on subsequent calls (which must be
made with a NULL pointer as the first argument) it works
through the string s1 immediately following that token.
This can be continued until no tokens remain. The separator
string s2 may be different from call to call, When no token
remains in s1, a NULL pointer is returned,

For user convenience, all these functions are declared in
the optional <string.h> header file.
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BUGS

Strcemp and strnemp use native character comparison, which is
signed on PDP-11s, unsigned on other machines,.

Character movement is performed differently 1in different
implementations; therefore, overlapping moves may vield
unexpected results,
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NAME

strtol, atol, atoi -~ convert string to integer

SYNOPSIS

long strtol (str, ptr, base)
char #*str;

char #*¥ptr.

int base;

long atol (str)
char #%*str;

int atoi (str)
char ¥*str;

DESCRIPTION

Strtol returns as a long integer the value represented by
the character string str. The string is scanned up to the
first character inconsistent with the base, Leading white-

space characters (blanks and tabs) are ignored.

Tf the value of ptr is not (char *¥*)NULL, a pointer to the
character terminating the scan is returned in ¥*ptr., If no
integer can be formed, zero is returned.

Tf base is positive (and not greater than 36), it is used as
the base for conversion, After an optional leading sign,
leading zeros are ignored; a leading O0x or 0X is ignored if
base is 16.

If base is zero, the string 1itself determines the base.
After an optional leading sign, a leading zero indicates
octal conversion and a leading O0x or O0X indicates hexade~
cimal conversion; otherwise, decimal conversion is used.

Truncation from long to int can take place wupon assignment
or by an explicit cast.

Atol(str) is equivalent to strtol(str, (char ®*#)NULL, 10).

Atoi(str) is equivalent to (int) strtol(str, (char ®*¥)NULL,
10).

SEE ALSO

BUGS

atof(3C), scanf(38).

Overflow conditions are ignored,.
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NAME

swab - sSwap bvtes

SYNOPSIS

void swab (from, to, nbvtes)
char #*from, *to;
int nbvtes;

DESCRIPTION

Swab copies nbvtes bytes pointed to by from to the array
pointed to by to, exchanging adjacent even and odd bytes.
It is useful for carrying binary data between PDP<11s and
other machines, Nbvtes should be even and non-negative. If

~nbytes is odd and positive, swab uses nbytes-1 instead. 1If

nbvtes is negative, swab does nothing.
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NAME
syn¢e - update super-block

SYNOPSIS
void syne ( )

DESCRIPTION '
Sync causes all information in memory that should be on disk
to be written out. This includes modified super<blocks,

modified inodes, and delayed block I/O.

It should be used by programs which examine a file system,
for example fsck(1M) and df(1M)., It is mandatory before a
boot,

The writing, although scheduled, is not necessarily complete
upon return from sync. '

SEE ALSO
Administrator's Manual,
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NAME
svstem « issue a shell command

SYNOPSIS
#include <stdio.h>

int system (string)
char ¥string;

DESCRIPTION
System causes string to be given to g§(1) as 1input, as 1if

the string had been typed as a command at a terminal., The
current process waits until the shell has c¢ompleted, then
returns the exit status of the shell,

FILES
/bin/sh

SEE ALSO
sh(1), exec(2),

DIAGNOSTICS
Svstem forks to create a child process that in turn performs

EEEETE) on /bin/sh in order to execute string. 1If the fork
or exec fails, system returns -1 and sets errno.
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NAME .
tgetent, tgetnum, tgetflag, tgetstr, tgoto, tputs -~ terminal
independent operation routines

SYNCPSIS
char PC;
char #BC;
char *UP;
short ospeed;

tgetent(bp, name)
char *bp, ¥*name;

tgetnum(id)
char #*id;

tgetflag(id)
char *%*id;

char *
tgetstr(id, area)
char *id, %*area;

char #*
tgoto(em, destcol, destline)
char #*cm;

tputs(cp, affent, outc)
register char ¥cp;

int affent;

int *oute) ()

DESCRIPTION
These functions extract and use capabilities from the termi-
nal capability data base termcap(5). Note that these are
low-level routines. ‘

Tgetent extracts the entry for terminal name into the buffer
at bp. Bp should be a character buffer of size 1024 and
must” be retained through all subsequent calls to tgetnum,
tgetflag, and tgetstr, Tgetent returns «1 if it cannot open
the termcap file, 0 if the terminal name given does not have
an entry, and 1 if successful. It looks in the environment
for a TERMCAP variable. 1If a variable is found whose value
does not begin with a slash and the terminal type name is
the same as the environment string TERM, the TERMCAP string
is used instead of reading the termcap file,. If the value
does begin with a slash, the string is used as a pathname
rather than /etc/termcap. This can speed up entry into pro-
grams that call tgetent, It can also help debug new termi-
nal descriptions or be used to make one for your terminal if
vou can't write the file /ete/termcap.
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Igetnum gets the numeric value of capability iﬂ' returning
-1 1if is not given for the terminal. Tgetflag returns 1 if
the specified capability is present in The terminal's entry,
0 if it is not. Tgetstr gets the string value of capability
id, placing it in the buffer at area, advancing the area
pointer. It decodes the abbreviations for this field
described in termcap(5), except for —cursor addressing and
padding information.

Tgoto returns a cursor addressing string decoded from em  to
go to column destcol in line destline. It uses the external
variables UP (from the up capability) and BC (if be is given
rather than bs) if necessary to avoid placing \n, "D or "€
in the returned string. (Programs that call tgoto should be
sure to turn off the XTABS bit(s), since tgoto may now out-
put a tab, Note that programs using termcap should in gen-
eral turn off XTABS anvwav 8s8ince some terminals use
control-1I for other functions, such as nondestructive
space.) If a % sequence is given which is not understood,
then tgoto returns OOPS.

JTputs decodes the leading padding information of the string
¢p; affcent gives the number of lines affected by the opera-
tion, or 1 if this is not applicable; outec is a routine that
is called with each character in turn. The external vari-
able ospeed should contain the output speed of the terminal
as encoded bv stty (2). The external variable PC should con-
tain a pad character to be used (from the pe capabilitv) if
a null ("@) is inappropriate.

/usr/lib/libtermcap.a «ltermcap library
/etc/termcap data base
LS©C

ex(1), termcap(5)
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NAME
time -~ get time

SYNOPSIS
long time ((long *) 0)

long time (tloc)
long ¥tloc;

DESCRIPTION

Time returns the value of time in seconds since 00:00:00
GMT, January 1, 1970.

If tloc (taken as an integer) is non-zero, the return value
is also stored in the location to which tloc points.

Time fails if tloc points to an illegal address. [EFAULT]

RETURN VALUE
Upon successful completion, time returns the value of time.

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

SEE ALSO
stime(2).
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NAME
tmpfile -~ ¢reate a temporary file

SYNOPSIS
#include <stdio.h>

FILE *tmpfile ()

DESCRIPTION
Impfile creates a temporary file and returns a corresponding
FILE pointer. The file is automatically deleted when the

process using it terminates. The file is opened for update,

SEE ALSO
creat(2), unlink(2), fopen(3S), mktemp(3C), tmpnam(338).
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NAME .
tmpnam, tempnam - create a name for a temporary file

SYNOPSIS
#include <stdio.h>

char *tmpnam (s)
char #gs;

char #*tempnam (dir, pfx)
char ¥dir, ¥pfx;

DESCRIPTION
These functions generate filenames that can safely be used
for a temporary file,

Tmpnam always generates a filename using the pathname
defined as P tmpdir in the <stdio.h> header file. 1If s is
NULL, tmpnam leaves its result in an internal static area
and returns a pointer to that area. The next call to tmpnam
will destroy the contents of the area. If s is not NULL, it
is assumed to be the address of an array of at least
L_tmpnam bytes, where L tmpnam 1is a constant defined 1in
{stdic.h>; tmpnam places its result in that array and
returns s. -

Tempnam allows the user to control the choice of a direc-
tory. The argument dir points to the pathname of the direc-
tory in which the file is to be created, If dir is NULL or
points to a string which is not a pathname for an appropri-
ate directory, the pathname defined as P tmpdir in the
<stdio.h> header file 1is wused. If that pathname is not
accessible, /tmp will be used as a last resort. This entire
Sequence can be upstaged by providing an environment vari-
able TMPDIR in the user's environment, whose value is a
pathname for the desired temporary<~file directory,

Many applications prefer that names of temporary files con-
tain favorite initial letter sequences. Use the pfx argu-
ment for this, This argument may be NULL or point to a
string of wup to &5 characters to be used as the first few
characters of the name of the temporary file,.

Tempnam uses malloc(3C) to get space for the constructed
filename and returns a pointer to this area. Thus, anvy
pointer value returned from tempnam may serve as an argument
to free (see malloc(3C)). If tempnam cannot return the
expected result for any reason (i.e., malloc failed or
attempts to find an appropriate directory were unsuccess-
ful), a NULL pointer will be returned.

NOTES
These functions generate a different filename each time they
are called,
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Files crested using trese functions and either fopen(2) or
creat(2) are temporary only in the sense that they reside in
a dlrectorv intended for temporary use and their names are
unique. It is the user's responsibility to use Eglink(Z) to
remove the file when its use is ended,

SEE ALSO

BUGS

ereat(2), wunlink(2), fopen(33), malloc(3C), mktemp(3C),
tmpfile(3S). '

If called more than 17,576 times in a single process, tmpnam
and tempnam will start recyecling previously used names.
Between the time a filename is <created and the file 1is
opened, it is possible for some other process to create a
file with the same name, This <c¢an never happen 1if that
other process is using tmpnam, tempnam, or mktemp(3C) and
the filenames are chosen carefully to avoid duplication by
other means.
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NAME

sin, cos, taun, asin, acos, atan, atan2 - trigonometric func-
tions

SYNOPSIS

#include <math.h>

double sin (x)
double x;

double cos (x)
double x;

double tan (x)
double x;

double asin (x)
double x;

double acos (x)
double x3

double atan (x)
double x;

double atan2 (v, x)
double x, v

DESCRIPTION

Sin, cos, and tan return, respectively, the sine, cosine,
and tangent of their argument, which is in radians.

Asin returns the arcsine of x, in the range <J/2 to J/2,.
Acos returns the arccosine of X, in the range 0 to J.

Atan returns the arctangent of x, in the range -J/2 to J/2.
Atan? returns the arctangent of y/x, in the range «J to J,
using the signs .of both arguments to determine the quadrant
of the return value.

DIAGNOSTICS

Sin, cos, and tan lose accuracy when their argument is far
from =zero,. For arguments sufficiently large, these func-
tions return 0 when there would otherwise be a complete loss
of significance,. In this case a message indicating TLOSS
error is printed on the standard error output. For 1less

extreme arguments, a PLOSS error is generated but no message
is printed, 1In both cases, errno is set to ERANGE.

Tan returns HUGE for an argument which is near an odd multi-

ple of J/2 when the correct value would overflow; it sets
errno to ERANGE.
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Arguments of magnitude greater than 1,0 cause asin and acos
to return 0 and to set errno to EDOM. In addition, a mes-
sage indicating DOMAIN error is printed on the standard
error output.

"These error-handling procedures may be changed with the
function matherr(3M).

SEE ALSO
matherr{3M).
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NAME
tsearch, tdelete, twalk - manage binary search trees

SYNOPSIS
#include <search.h>

char #*tsearch ((char *) keyv, (char *¥) rootp, compar)
int (®*compar)( );

char *tdelete ((char *) key, (char *%*) rootp, compar)
int (*compar)( );

void twalk ((char *) root, action)
void (*action)( )

DESCRIPTION

Isearch is a binary tree search routine generalized from
Knuth (6.2.2) Algoritkhm T. It returns a pointer into a tree
indicating where data may be found. If the data does not
occur, it is added at an appropriate point in the tree. Key
points to the data to be sought in the tree, Rootp points
to a variable that points to the root of the tree. A NULL
pointer value for the variable denotes an empty tree; in
this <case, the variable is set to point to the data at the
root of the new tree,. Compar is the name of the comparison
function. 1Tt is called with two arguments that point to the
elements being compared. If the first argument is to be
considered 1less than, equal to, or greater than the second
argument, the function must return an integer 1less than,
equal to, or greater than zero, respectively.

Tdelete deletes a node from a binary search tree, It 1is
generalized from Knuth (6.2.,2) algoritkhm D. The arguments
are the same as for tsearch. The variable pointed to by

rootp will be cbanged if the deleted node was the root of
the tree. Tdelete returns a pointer to the parent of the
deleted node or a NULL pointer if the node is not found,

Twalk traverses a binary search tree. Root is the root of
the tree to be traversed. Any node in a tree may be used as
the root for a walk below that node, Action is the name of

.. a routine to be invoked at each node, This routine is, in
turn, called with three arguments, The first argument 1is
the address of the node being visited. The second argument
is a value from an enumeration data type typedef enum {
preorder, postorder, endorder, leaf } VISIT; As defined in
the <{search.h)> header file, the wvalue of this data type
depends on whether this is the first, second, or third time
that the node has been visited (during a depthefirst, 1left-
to-right traversal of the tree), or whether the node is a
leaf. The third argument is the level of the node in the
tree; the root is level zero,.
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NOTES
The pointers to the kev and the root of the tree should be
of type pointer~to-element and cast to type pointer<to-
character,
The comparison function need not compare every byte; there-

fore, arbitrary data mav be contained in the elements in
addition to the values being compared,
Although declared as type pointer«to~character, the value
returned should be cast into type pointer-to-element. on
entry,

SEE ALSO »
bsearch(3C), hsearch(3C), lsearch(3C).

BUGS
Tsearch fails if the calling function alters the pointer to
the root.

WARNING

The root argument to twalk is one level of indirection 1less
than the rootp arguments to tsearch and tdelete,

DIAGNOSTICS
A NULL pointer is returned by tsearch if there is not enough
space available to create a new node.
A NULL pointer is returned by tsearch and tdelete if rootp
is NULL
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NAME
ttvname, isatty ~ find name of a terminal

SYNOPSIS
char *ttyname (fildes)
int fildes;

int isatty (fildes)
int fildes; -

DESCRIPTION
Ttyname returns a pointer to a string containing the null-
terminated pathname of the terminal device associated with
file descriptor fildes.

—

satty returns 1 if fildes is associated with a terminal
evice; otherwise, it returns 0.

Q.

FILES
/dev/*%*

DIAGNOSTICS
Ttyname returns a NULL pointer if fildes does not describe a
terminal device in directory /dev.

BUGS
The return value points to static data whose content 1is
overwritten by each call,
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NAME
ttyslot -~ find the slot in the utmp file of the current user
SYNOPSIS
int ttyslot ( )
DESCRIPTION
JTtyslot returns the index of the current user's entry in the
/etc/utmp file, This is accomplished by scanning the file
/etc/inittab for the name of the terminal device associated
withk the standari input, the standard output, or the error

output (0, 1, or 2).

FILES
/etc/inittab
Jetc/utmp

SEE ALSO
getut(3C), ttyname(3C).

DIAGNOSTICS
A value of 0 is returned if an error is encountered while
searching for the terminal name or if none of the above file
descriptors is associated with a terminal device.

- 1 « Printed 6 1985



ULIMIT(2) _ ULIMIT(2)

NAME

ulimit -~ get and set user limits
SYNOPSIS

long ulimit (cmd, newlimit)

int cmd;

long newlimit;

DESCRIPTION
This function provides for control over process limits, The
cmd values available are:

1 Get the process's file size limit. The 1limit is 1in
units of ©&512<byte blocks and is inherited by child
processes, Files of any size can be re
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NAME

ungetc - push character back into input stream

SYNOPSIS

#include <stdio.h>

int ungete (¢, stream)
char c¢;
FILE #*stream;

DESCRIPTION

Ungetc inserts the character ¢ into the buffer associated
with an input stream. That character, ¢, will be returned
by the next getc call on that stream. Ungetc returns ¢ and
leaves the file stream unchanged. -

One character of pushback is guaranteed provided something
has been read from the stream and the stream is actually
buffered,

Tf ¢ equals EOF, ungetc does nothing to the buffer and
returns EOF.

Fseek(3S) erases all memory of inserted characters.

SEE ALSO

fseek(3S), getc(3S8), setbuf(3S).

DIAGNOSTICS

For ungetec to perform correctly, a read statement must have
been performed prior to the call of the ungetec function.

Ungete returns EOF if it can't insert the character,. If
stream  is stdin, ungetc allows exactly one character to be
pushed back onto the buffer without a previous read state-
ment.
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NAME
intro « introduction to file formats

DESCRIPTION

This section outlines the header files and file formats used
by C s8truct declarations for the file formats are given
where applicable. Usually, these structures can be found in
the directories /usr/include or /usr/include/sys.
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NAME
a.out - common assembler and link editor output

DESCRIPTION
A.out is the output file from the assembler as(1) and the
link editor 1d(1),. A.out can be executed on the target

machine if there were no errors in assembling or linking and
no unresolved external references,

The object file format supports user<defined sections and
contains extensive information for symbolic software test-
ing. A common object file consists of a file header, an
optional aout header, a table of section headers, relocation
information, (optional) line numbers, and a symbol table,
The order is given below.

File header,

Optional aout header,
Section 1 header,
Section n header.
Section 1 data.

Section n data,

Section 1 relocation.
Section n relocation.
Section line numbers.

—

Section n line numbers.
Svmbol table.
String table,

The last four sections (relocation, 1line numbers, symbol
table, and string table) may be missing if the program was
linked with the -«s option of 1d(1) or if the symbol table
and relocation bits were removed by strip(1). Also note
that if the program was linked without the <r option, the
relocation information will be absent. The string table
exists only if necessary.

When an a.out file is 1loaded into memory for execution,
three logical segments are set up: the text segment, the
data segment (initialized data followed by wuninitialized
data, the latter actually being initialized to all 0's), and
a stack. The text segment begins at location 0 in the core
image; the header is not loaded., If the magic number (the
first field in the optional aout header) is U407 (octal), it
indicates that the text segment is not to be write-~protected
or shared, so the data segment will be contiguous with the
text segment. If the magic number is 410 (octal), the data
segment begins at the next segment boundary following the
text segment, and the text segment is not writable by the
program. If other processes are executing the same a,out
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file, they will share a single text segment,

On the 3B20S, the stack begins at the end of the text and
data sections and grows towards higher addresses. On the
M68000 family of processors and the VAX, the stack begins at
the end of memory and grows toward lower addresses. The
stack is automatically extended as required. The data seg-
ment is extended only as requested by the brk(2) and sbrk(2)
system calls.

The value of a word in the text or data portions that is not
a reference to an undefined external symbol is exactly the
value that will appear in memory when the file is executed,
If a word in the text involves a reference to an undefined
external svmbol, the storage class of the symbol<~table entry
for that word will be marked as an "~ “external symbol'', and
the section number will be set to 0. When the file is pro-
cessed by the 1link editor and the external symbol becomes
defined, the value of the symbol will be added to the word
in the file.

See aouthdr(U4), filehdr(4), linenum(4), scnhdr(l4), reloc(l),
and ~syms(4) for descriptions of the individuals parts.
Every section created by as(1) contains a multiple~of<four
number of bytes; directives to 1d(1) can create a section
with an odd number of bytes.

SEE ALSO

as(1), cec(1), 1d4(1), aouthdr(4), filehdr(4), 1dfcn(4), line-
num(4), reloc(4), scnhdr(4), syms(4).
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NAME
acct < per-process accounting file format

SYNOPSIS
#include <sys/acct.h>

DESCRIPTION :
Files produced as a result of calling acet(2) have records
in the form defined by <sys/acct.h>, whose contents are:

typedef ushort comp_t; /¥ "floating point" */
/*¥ 13-bit fraction, 3<bit exponent ¥/

struct acct

char ac_flag; /¥ Accounting flag */
char ac_stat; /¥ Exit status ¥/
ushort ac_uid;

ushort ac_gid;

dev_t ac_tty;

time_t ac_btime; /% Beginning time %/
comp_t ac_utime; /* acctng user time in clock ticks ¥*/
comp_t ac_stime; /* acctng system time in clock ticks ¥*/
comp_t ac_etime; /% acctng elapsed time in clock ticks %/
comp t ac mem; /¥ memory usage in clicks ¥/
comp:t ac:io; /¥ chars trnsfrd by read/write ¥/
comp_t ac_rw; /* number of block reads/writes ¥/
char ac_comm[8]; /* command name */
b
extern struct acct acctbuf;
extern struct inode ¥acctp; /* inode of accounting file ¥*¥/
#define AFORK 01 /*% has executed fork, but no exec #*/
#define ASU 02 /% used superuser privileges #*/
#define ACCTF 0300 /% record type: 00 = acct */

In ac_flag, the AFORK flag is turned on by each fork(2) and
turned off Dby an exec(2). The ac comm field is inherited
from the parent procﬁggﬁand is reset by any exec, Each time
the system charges the process with a clock tick, it also
adds to ac mem the current process size, computed as fol-
lows:

(data size) + (text size) / (number of in-core
processes using text)

The value of ac mem/(ac stime+ac utime) can be viewed as an
approximation of the mean process size, as modified by
text—~sharing.
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The structure tacct.h, which resides with the source files
of the accounting commands, represents the total accounting
format used by the various accounting commands:

/¥
* total accounting (for acct period), also for day
* / ’

struct tacct {

uid_t ta uid; /% userid ¥/

char ta name[8]; /* login name #*/

float ta_cpul2]; /* cum. cpu time, p/np (mins) ¥/
float ta_kcorel[2]; /* cum kcore-minutes, p/np */
float ~ ta_conl21]; /¥ cum, connect time, p/np, mins
float ta_du; /¥ cum, disk usage */

long ta_pc; /% count of processes %*/
unsigned short ta_sc; /* count of login sessions ¥/
unsigned short ta_dc; /% count of disk samples ¥/
unsigned short ta_fee; /*% fee for special services */

by

SEE ALSO

BUGS

acct(1M), acctcom(1), acct(2).

The ac mem value for a short«~lived command gives 1little

e e

information about the actual size of the command, because
ac_mem may be incremented while a different command (e.g.,

the shell) is being executed bv the process,
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NAME

aouthdr -~ optional aout header

SYNOPSIS

#include <aouthdr.h>

DESCRIPTION

AOUTHDR (4)

An object file may contain an optional header, following the
file header described in filehdr(4). Object files that have

been completely linked

by 1d(1) contain this header; others

do not. The format of the optional header is:

typedef struct aouthdr {

short
short
long
long
long
long
long
long
} AOQUTHDR;

SEE ALSO

magic;
vstamp;
tsize;
dsize;
bsize;
entry;

text_start;

data_start;

a.out(4), filehdr(u),

/*
VA
/*
/*
VA
/*
/*
/*

magic¢ number ¥/

version stamp %/

text size in bytes, padded (.text) ¥/
initialized data (.data) */
uninitialized data (.bss) ¥/

entry point ¥/ -

base of text used for this file ¥/
base of data used for this file ¥/
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NAME
ar « common archive file format

DESCRIPTION
The archive command ar is used to combine several files into
one, Archives are used mainly as libraries to be searched

by the link editor 1d(1).

Each archive begins with the archive magic string.

#define ARMAG "!<arch>\n" /* magic string ¥/
#define SARMAG 8 /* length of magic string ¥*/
Each archive which contains common object files (see

a.0ut(4)) includes an archive symbol table. This symbol
table is used by the link editor 12(1) to determine which
archive members must be loaded during the link edit process.
The archive symbol table (if it exists) is always the first
file in the archive (but is never listed) and is automati-
cally created and/or updated by ar.

Following the archive magic string are the archive file
members. Each file member 1is ©preceded by a file member
header which is of the following format:

#define ARFMAG " \n" /% header trailer string ¥/

struct ar_hdr /% file member header %*/

{ ,
char ar_name[16]; /¥ '/!' terminated file member name ¥/
char ar datel[12]; /¥ file member date #/
char ar:uid[6]; /% file member user identification ¥/
char ar_gid[6]; /¥ file member group identification */
char ar_mode[81]; /% file member mode */
char ar_size[10]; /% file member size ¥/
char ar_fmagl[2]; /% header trailer string ¥/

All information in the file member headers is in printable

ASCTI. The numeric information contained in the headers is
stored as decimal numbers (except for ar mode which is 1in
octal). Thus, if the archive contains printable files, the

archive itself is printable,.

The ar name filed is blank-padded and slash (/) terminated.
The ar date field 1is the modification date of the file at
the time of its insertion into the archive, Common format
archives c¢an be moved from system to system as long as the
portable archive command ar(1) is used,

Each archive file member begins on an even byte boundary; a

newline 1is inserted between files if necessary. Neverthe-
less, the size given reflects the actual size of the file
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exclusive of padding.

Notice there is no provision for empty areas in an archive
file,

If the archive symbol table exists, the first file in the
archive has a zero length name (i.e., ar_name[0] = '/').

The

-]

9

SEE ALSO

contents of this file are as follows:
The number of symbols. Length: 4 bytes.

The arrav of offsets into the archive file, Length: 4
bytes * "“the number of symbols'',

The name string table. Length: ar size « (4 Dbytes #*
(*“the number of symbols'' +1)). The number of symbols
and the array of offsets are managed with sgetl and

sputl. The string table contains exactly as many null
terminated strings as there are elements in the offsets
arrav. Each offset from the array is associated with

the corresponding name from the string table (in order),.
The names in the string table are all the defined global
symbols found in the common object files in the archive.
Each offset 1is the location of the archive header for
the associated symbol.

ar(1), 1d(1), strip(1), sputl(3X), a.out(4),

WARNINGS

Strip(1) will remove all archive symbol entries from the
header. The archive svmbol entries must be restored via the
s option of the ar(1) command before the archive can be used
with the link editor 1d4(1).
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NAME
checklist ~ list of file systems processed by fsck

DESCRIPTION
Eﬁeckligg resides in directory /ete and contains a 1list of
at most 15 special filenames. Fach special filename is con-
tained on a separate line and corresponds to a file system,
If no file~system argument is provided to fsck(1M), each
file listed in /etc/checklist 1is automatically read and
checked for inconsistencies.

SEE ALSO
fsck(1M) .
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NAME
core «~ format of core image file

DESCRIPTION

The system writes out a core image of a terminated process
when anyv of various errors occur. Signal(2) describes rea-
sons for errors, The most common errors are memory viola-
tions, 1illegal instructions, bus errors, and user<generated
quit signals. The core image is called core and is written
in the working directory of the process (provided it can be;
normal access controls apply). A process with an effective
user ID different from the real user ID will not produce a
core 1image.

The first section of the <core image is a <copy of the
system's per-~user data for the process, including the regis-
ters as they were at the time of the fault. The size of
this section depends on the parameter usize, which is
defined in /usr/include/sys/param.h,. The remainder
represents the actual contents of the user's core area when
the core image was written, If the text segment 1is read-
only and shared, or separated from data space, it is not
dumped,

The format of the information in the first section is
described by the user structure of the system, defined in
/usr/include/sys/user . h. The locations of the registers are
outlined in /usr/include/sys/reg.h.

SEE ALSO
crash(1M), sdb(1), setuid(2), signal(2).
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NAME
cpio « format of c¢pio archive

DESCRIPTION
When the «c¢ option of cpio(1) is not used, the file header

structure is:

struct {
short h_magic,

h_dev;
ushort h_ino,

h_mode,

h uid,

h gid;
short h_nlink,

h_rdev,

h mtime[2],

h_namesize,

h filesizel[2];
char h_name[h_namesize rounded to wordl;
} Hdr; '

When the «¢ option 1is used, the header information 1is
described by:

sscanf(Chdr,"%60%60%60%60%60%60%60%60%1110%60%1110%s",
&Hdr .h_magic, &Hdr.h_dev, &Hdr.h_ino, &Hdr.h_mode,
&Hdr .,h_uid, &Hdr ., h_gid, &Hdr.h_nlink, &Hdr.h_rdev,
&Longtime, &Hdr.h_namesize,&Longfile,Hdr.h_name);

Longtime and Longfile are equivalent to Hdr.h mtime and
Hdr.h filesize, respectively. The contents of each file are
recorded in an element of the array of varying length struc-
tures, archive, together with other items describing the
file. Every instance of h magic c¢ontains the constant
070707 (octal). The items h dev through h mtime have mean-
ings explained in stat(2). The length of the nulle-
terminated pathname h name, 1including the null byte, is
given by h namesize.

The last record of the archive always <c¢ontains the name
TRATLER!!Y, Special files, directories, and the trailer are
recorded with h filesize equal to zero.

SEE ALSO
cpio(1), find(1), stat(2).
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NAME
dir -~ format of directories

SYNOPSIS
#include <sys/dir.h>

DESCRIPTION ‘
A directory behaves exactly like an ordinary file, except
that no wuser may write into a directorv. The fact that a
file is a directory is indicated by a bit in the flag word
of its 1inode entry (see fs(4)). The structure of a direc-
tory entry as given in the include file is:

#ifndef DIRSIZ

##define DIRSIZ 14
ftendif

struct direct

{

ino_t d_ino;
char d_name[DIRSIZ];
by

By convention, the first two entries in each directory are
for . and e The first 1s an entry for the directory
itself. The second is for the parent directory. The mean-
ing of .. is modified for the root directory of the master
file system; because there is no parent, .+« has the same
meaning as ..

SEE ALSO
fs(l4).
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NAME
errfile ~ error-log file format

DESCRIPTION
When hardware errors are detected by the system, an error
record is generated and passed to the error<logging daemon
for recording in the error 1log for later analysis. The
default error log is /usr/adm/errfile.

The format of an error record depends on the type of error
that was encountered, Every record, however, has a header
with the following format:

struct errhdr {

short e_type; /* record type %/
short e_len; /* bytes in record (inc hdr) ¥/
time_t e_time; /¥ time of day */

};

The permissible record tvpes are as follows:

#fdefine E_GOTS 010. /* start for the UNIX/TS*/
#define E GORT 011 /¥ start for the UNIX/RT¥/
#define E_STOP 012 /* stop */

#define E_TCHG 013 /% time change %*/

#define E_CCHG 014 /* configuration change ¥/
#define E_BLK 020 /* block device error ¥/
#define E_STRAY 030 /* stray interrupt ¥/
#define E_PRTY 031 /* memory parity ¥/

Some records in the error file are of an administrative
nature, These include the startup record that is entered
into the file when logging is activated, the stop record
that is written if the daemon is terminated "‘gracefully'',
and the time-~change record that is used to account for
changes in the system's time~of<day. These records have the
following formats:

struct estart {

short e_cpu; /* CPU type ¥*/
struct utsname e_name;/* system names %/
b
##fdefine eend errhdr /% record header #*/

struct etimchg {
time_t e_ntime;/* new time */
b
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Strayv interrupts cause a record with the following format to
be logged:

struct estrav {
uint e_saddr; /* stray loc or device addr ¥/

by

Generation of memory subsystem errors is not supported in
this release.

Error records for block devices have the following format:

struct eblock {

dev_t e_dev; /%¥ "true" major + minor dev no ¥/
physadr e regloc; /* controller address ¥/ '
short e_bacty; /* other block I/0 activity */
struct iostat {

long io ops; /* number read/writes ¥/

long io_misc; /* number "other™ operations */

ushort io_unlog; /* number unlogged errors */
} e stats;
short e_bflags; /¥ read/write, error, etc */
short e_cyloff; /* logical dev start cyl */
daddr_t e_bnum; /% logical block number ¥/
ushort e_bytes; /* number bytes to transfer ¥*/
paddr_t e_memadd; /* buffer memory address */
ushort e_rtry; /¥ number retries ¥/
short e_nreg; /* number device registers ¥/

by

The following values are used in the e bflags word:

ffdefine E WRITE 0 /*¥ write operation ¥/
f#define E:READ 1 /* read operation ¥/
#define E_NOIO 02 /¥ no I/0 pending ¥/
#define E_PHYS o4 /% physical I/0 %/
#define E_FORMAT 010 /% Formatting Disk¥*/
#fdefine E_ERROR 020 /* 1/0 failed ¥/

SEE ALSO

errdemon(1M).
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NAME

filehdr -~ file header for common object files
SYNOPSIS

#include <filehdr.h>

DESCRIPTION .

Every common object file begins with a 20<byte header. The
following C struct declaration is used:

struct filehdr

{

/ unsigned short f_magic ; /% magic number ¥/
unsigned short f_nsens ; /*¥ number of sections ¥/
long f_timdat ; /* time & date stamp */
long f symptr ; /* file ptr to symtab ¥/
long f nsyms ; /% # symtab entries %/
unsigned short f_opthdr ; /¥ sizeof(opt hdr) */
unsigned short f_flags ; /* flags ¥/

} s

F _symptr is the byte offset into the file at which the sym-
bol table can be found, 1Its value can be used as the offset
in fseek(3S) to position an I/0 stream to the symbol table.
See aouthdr(4) for the structure of the optional aout
header. The valid magic number is:

ffdefine MC68MAGIC 0520 /% magic number ¥/

The value in f timdat is obtained from the time(2) system
-call., Flag bits currently defined are:

#define F_RELFLG 00001 /¥ relocation entries stripped ¥/
#define F_EXEC poooz2 /*¥ file is executable ¥/

#define F_LNNO 00004 /* line numbers stripped ¥/

#define F_LSYMS 00010 /¥ local . symbols stripped ¥*/
#define F_MINMAL 00020 /% minimal object file ¥/

#define F_UPDATE 00040 /* update file, ogen produced ¥/
#define F_SWABD 00100 /¥ file is "pre-~swabbed" ¥/

#define F_ART16WR 00200 /¥ 16<bit DEC host #*/

f#fdefine F_AR32WR 00400 /%¥ 32<bit DEC host ¥/

#define F_AR32W 01000 /% non<DEC host ¥/

ffdefine F_PATCH 02000 /% "patch™ list in opt hdr ¥/

SEE ALSO

time(2), fseek(3S), a.out(l4), aouthdr(y),
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NAME
file system - format of system volume

SYNOPSIS
#include <sys/filsys.h>
#include <sys/types.h>
#include <sys/param.h>

DESCRIPTION
Every file system storage volume has a common format for
certain vital information., Every such volume is divided

into a certain number of 512<byte long sectors. Sector 0 is
unused and is available to contain a bootstrap program or
other information.

Sector 1 is the superblock. The format of a superblock is:

VA

¥ Structure of the superblock

*/

struct filsys

{
ushort s_isize; /%¥ size in blocks of i-list */
daddr_t s_fsize; /* size in blocks of entire volume
short s_nfree; /* number of addresses in s free *
daddr_t s_free[NICFREE]; /* free block list */ -
short s_ninode; /* number of inodes in s_inode ¥/
ino_t s_inode[NICINOD]; /* free inode list */
char s_flock; /* lock during free list manipulst
char s_ilock; /% lock during i<list manipulatioxn
char s_fmod; /% superblock modified flag */
char s_ronly, /¥ mounted read-only flag ¥/
time_t s_time; /% last superblock update %/
short s_dinfol4]; /% device information ¥/
daddr_t s_tfree; /* total free blocks¥*/
ino t s tinode; /% total free inodes ¥/
char s_fname[61]; /¥ file system name ¥/
char s_fpack[61]; /¥ file system pack name ¥/
long s_fill[131; /% ADJUST size of filsys to 512 #%*/
long s_magic; /* magic number to indicate new fi
long s_type; /% type of new file system ¥/

bi

#define FsMAGIC 0xfd187e20 /* s_magic number */

#define Fs1b 1 /% 512<byte block ¥/

f##fdefine Fs2b 2 /*¥ 1024-byte block ¥/

S tvpe indicates the file system type. Currently, two types
of file systems are supported: the original 512<byte
oriented and the new improved 1024-byte oriented. S _magic
is wused to distinguish the original 512<byte oriented file
systems from the newer file systems. If this field is not
equal to the magic number, FsMAGIC, the type is assumed to
be Fs1b, otherwise the s tvpe field 1is used, In the
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following description, a block 1is then determined by the
tvpe. For the original 512<byte oriented file system, a
block is 512 bytes, For the 1024<byte oriented file system,
a block is 1024 byvtes or two sectors. The operating system
takes care of all conversions from logical block numbers to
physical sector numbers,

S isize is the address of the first data block after the i-
list; the i-~list starts just after the super<block, namely
in block 2; thus the 1i<list is s isize-2 blocks 1long.
S_fsize is the first block not potentially available for
allocation to a file. These numbers are used by the system
to check for bad block numbers; if an ~~impossible'' block
number is allocated from the free list or is freed, a diag-
nostic is written on the on<line console. Moreover, the
free array is cleared, so as to prevent further allocation
from a presumably corrupted free list.

The free 1list for each volume is maintained as follows. The
s free array contains, in s free[1], ..., s freel[s nfree-1],
up to 49 numbers of free blocks. S_free[0] is the ©block
number of the head of a chain of blocks constituting the
free 1list. The first long in each free«~chain block 1is the
number (up to 50) of free<block numbers listed in the next
50 longs of this chain member. The first of these 50 blocks
is the link to the next member of the chain. To allocate a
block: decrement s nfree, and the new block is
s freels nfreel]. If the new block number is 0, there are no

blocks left, so give an error. 1If s nfree became 0, read in
the Dblock named by the new block number, replace s nfree by

its first word, and copy the block numbers in the mnext 5§50

longs 1into the s free array. To free a block, check if
s nfree is 50; if so, copy s nfree and the s free array into
.it, write it out, and set s nfree to O, In any event set

s freels nfree] to the freed block's number and increment
s nfree,

S tfree is the total free blocks available in the file sys-<
tem,

S_ninode is the number of free i-numbers in the s inode
array. To allocate an inode: if s ninode is greater than 0,
decrement it and return s inodels ninode]. If it was 0,
read the i-list and place the numbers of all free inodes (up
to 100) into the s inode array, then try again. To free an
inode, provided s ninode is less than 100, place its number
into s inodels ninode] and increment s ninode. If s ninode
is already 100, do not bother to enter the freed inode into
any table. This list of inodes is only to speed wup the
allocation process; the information as to whether the inode
is-really free or not is maintained in the inode itself.

S tinode is the total free inodes available in the file sys-~
tem.
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S_flock and s ilock are flags maintained in the core copy of
the file svstem while it is mounted and their values on disk
are immaterial, The value of s fmod on disk 1is 1likewise
immaterialy it 1s wused as a flag to indicate that the
super«<block has changed and should be «<copied to the disk
during the next periodic update of file system information.

S_ronly is a read-only flag to indicate write~protection,
S time is the last time the super<block of the file system
Was changed, and is the number of seconds that have elapsed
since 00:00 Jan. 1, 1970 (GMT). During a reboot, the s time
of the super<block for the root file system is used to set
the system's idea of the time.

S_fname is the name of the file system and s fpack is the
name of the pack.

I-numbers begin at 1, and the storage for inodes begins 1in
block 2. Also, inodes are 64 Dbytes 1long. 1Inode 1 is
reserved for future use. Inode 2 is reserved for the root
directory of the file system, but no other i-number has a
built<in meaning. Each inode represents one file. For the
format of an inode and its flags, see inode(y),

FILES
/usr/include/sys/filsyvs.h
/usr/include/sys/stat.h

SEE ALSO
fsck(1M), fsdb(iM), mkfs(1M), inode(l),
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NAME
fspec ~ format specification in text files

DESCRIPTION

It is sometimes convenient to maintain text files on the
UNIX System with non-standard tabs, (i.e., tabs which are
not set at every eighth column). Such files must generally
be <converted to a standard format, frequently by replacing
all tabs with the appropriate number of spaces, before they
can be processed. by UNIX System commands, A format specifi-
cation occurring in the first line of a text file specifies
how tabs are to be expanded in the remainder of the file.

A format specification consists of a sequence of parameters
separated by blanks and surrounded by the brackets <: and
:>. Each parameter consists of a keyletter, possibly fol-
lowed immediately by a value. The following parameters are
recognized:

ttabs The t parameter specifies the tab settings for
the file, The value of tabs must be one of the

following:

1. a list of columh numbers separated by com-
mas, indicating tabs set at the specified
columns;

2. a =« followed immediately by an integer 1,
indicating tabs at intervals of n columns;

3. a « followed by the name of a "~ canned'' tab
specification.

Standard tabs are specified by t-8, or
equivalently, t1,9,17,25,etc. The canned tabs
which are recognized are defined by the tabs(1)

command.

ssize The 8 parameter specifies a maximum line size,
The value of size must be an integer. Size
checking 1is performed after tabs have been

expanded, but before the margin is prepended.

mmargin The m parameter specifies a number of Spaces to
be prepended to each line. The value of margin
must be an integer.

d The d parameter takes no value. Its presence
indicates that the 1line containing the format
specification is to be deleted from the converted
file,

e The e parameter takes no value. Its presence
indicates that the current format is to prevail
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only until another format specification is
encountered in the file.

Default values, which are assumed for parameters not sup-
plied, are t<8 and mO. If the 8 parameter is not specified,
no size checking is performed. If the first line of a file
does not contain a format specification, the above defaults
are assumed for the entire file, The following is an exam-
ple of a line containing a format specification:

¥ <(:£t5,10,15 sT72:> ¥

If a format specification can be disguised as a comment, it
is not necessary to code the d parameter.

SEE ALSO
ed (1), newform(1), tabs(1).
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NAME ;

gettydefs « speed and terminal settings used by getty
DESCRIPTION

The /etec/gettydefs file <contains information used by

getty(1M) to set wup the speed and terminal settings for a
line. It supplies information on what the 1login prompt
should look like, It also supplies the speed to try next if
the user indicates the current speed is not correct by typ-
ing a <break> character.

Each entry in /etc/gettydefs has the following format:

label# initial~flags # finale<flags # 1logineprompt #next-
label

Each entry is followed by a blank line. Lines that begin
with # are ignored and may be used to comment the file. The
format fields can contain quoted characters of the form \b,
\n, \ec, etc., as well as \nnn, where nnn is the octal value
of the desired character, The fields are:

label This is the string against which getty(1M)
tries to match its second argument., It is
often the speed at which the terminal is sup-~
posed to run, e.g., 1200, but it needn't be,
If getty(1M) is called without a second argu-
ment, then the first entry of /etc/gettydefs
is used, thus making the first entry of
/etc/gettydefs the default entry. The first
entry is also used if getty(1M) —can't find
the specified label. If /etce/gettydefs
itself is missing, there is one entry built
into the command whiech will bring up a termi-
nal at 300 baud.

initial~flags These flags are the initial ioctl(2) settings
to which the terminal is to be set if a ter-
minal type is mnot specified to getty(iM).
Getty(1M) understands the symbolic names
specified in /usr/include/sys/termio.h (see
termio(7). Normally only the speed flag is
required in the initial—~flags field,
Getty(1M) automatically sets the terminal to
raw input mode and takes care of most of the
other flags. The initial-flag settings
remain in effect until getty(1M) executes
login(1).

final-flags These flags take the same values as the
initial~flags and are set just before
getty(1M) executes login(1), The speed flag
is again required. The composite flag SANE
takes care of most of the other flags that
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login-prompt

nextoigbel

GETTYDEFS(4)

need to be set so that the processor and ter-
minal communicate in a rational fashion. The
other two commonly specified final<flags are
TAB3 (tabs are sent to the terminal as
spaces) and HUPCL (the line is hung up on the
final close). '

This entire field is printed as the login-
prompt. White«~space characters (space, tab,
and new-line) are included in this field,
unlike the other fields in which white space
is ignored,

This field indicates the next entry label in
the table that getty(1M) should use if the
user types a <break> or the input c¢annot be
read, Usually, a series of speeds are 1linked
together in a closed set. No matter where
the set is entered, the correct speed c¢an be
obtained. For example, 2400 is 1linked to
1200, which in turn is linked to 300, which
finally is linked to 2400.

After making or modifying /etc/gettydefs, it 1is strongly

recommended

that the file be run through gettv(1M) with the

check option to be sure there are no errors.

FILES

/etc/gettydefs

SEE ALSO

getty(1M), termio(7), login(1), ioctl(2).
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NAME
gps - graphical primitive string, format of graphical files

DESCRIPTION
GPS is a format used to store graphical data, Several rou-
tines have been developed to edit and display GPS files on
various devices., Also, higher level graphics programs such
as plot (in stat(1G)) and vtoc (in toc(1G)) produce GPS for-
mat output files. .

A GPS is composed of five types of graphical data or primi-
tives.

GPS PRIMITIVES

lines The lines primitive has a variable number of
points from which zero or more connected line seg-
ments are produced, The first point given pro-
duces a move to that location. (A move is a relo-
cation of the graphic cursor without drawing.)
Successive points produce line segments from the
previous point., Parameters are available to set
color, weight, and style (see below).

arc The arc primitive has a variable number of points
to which a curve is fit., The first point produces
a move to that point. If only ¢two points are
included, a 1line connecting the points will
result, If three points are included, a circular
arc through the points 1is drawn. If more than
three points are included, 1lines connect the
points. (In the future, a spline will be fit to
the points if they number greater than three.)
Parameters are available to set color, weight, and

style.

text The text primitive draws characters. It requires
a 8single point which 1locates the center of the
first character to be drawn. Parameters are

color, font, textsize, and textangle.

hardware The hardware primitive draws hardware characters
or gives control commands to a hardware device. A
single point locates the beginning location of the
hardware string.

comment A comment is an integer string that is included in
a GPS file but causes nothing to be displayed.
A1l GPS files begin with a comment of zero length.

GPS PARAMETERS
color Color is an integer value set for arc, lines, and
text primitives.

-1 - Printed 6 1985



GPS(4) GPS(4)

weight Weight is an integer value set for arc and 1lines
primitives to indicate line thickness. The value
0 is narrow weight, 1 is bold weight, and 2 is

medium weight,

style Style is an integer value set for lines and arc
primitives to give one of the five different line
styles that can be drawn on Tektronix 4010 series
storage tubes. They are:

0 solid

1 dotted

2 dot dashed
3 dashed

y long dashed

font An integer value set for text primitives to desig-
nate the text font to be used in drawing a charac-
ter string. (Currently font is expressed as a U=
bit weight value followed by a U<bit style value.)

textsize Textsize is an integer value used in text primi-
tives to express the size of the characters to be
drawn. Textsize represents the height of charac-
ters in absolute universe-units and is stored at
one~fifth this value in the size~orientation (so)
word (see below). —

textangle Textangle is a signed integer value used in text
primitives to express rotation of the character
string around the beginning point, Textangle is
expressed in degrees from the positive X<axis and
can be a positive or negative value. It is stored
in the size-orientation (so) word as a value
256/360 of its absolute value.

ORGANIZATION
GPS primitives are organized internally as follows:

lines cw points sw

arc cw points sw

text cw point sw so [string]

hardware cw point [string]

comment cw [string]

ew Cw is the control word and begins all primitives.

Tt consists of U4 bits that contain a primitive-
tvpe code and 12 bits that contain the word-count
for that primitive.

point(s) Point(s) is one or more pairs of integer coordi-

nates. Text and hardware primitives only require
a single point. Point(s) are values within a

Cartesian plane or universe having 64K («~32K to
+32K) points on each axis.
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Sw

S0

string

SEE ALSO

GPS(4)
Sw is the styvle-word and is used in 1lines, arc,
and text primitives. The first 8 bits contain

color information. 1In arc and lines the last 8
bits are divided as U4 bits weight and U4 bits
stvle, 1In the text primitive the last 8 bits of
Sw contain the font.

So is the size<orientation word used in text prim-
itives, The first 8 bits contain text size (see
textsize) and the remaining 8 bits contain text
rotation (see textangle).

String is a null-terminated character string. If
the string does not end on a word boundaryv, an
additional null is added to the GPS file to assure
word-~boundary alignment.

graphies(1G).



GQROUP(4) GROUP(4)

NAME

group -~ group file

DESCRIPTION

FILES

SEE A

Group contains the following information for each group:

group name

encrypted password

numerical group ID

comma-~separated list of all users allowed in the group

This is an ASCITI file, The fields are separated by colons;
each group is separated from the next by a new-line, If the
password field is null, no password is demanded,

This file resides in directory /etec. Because of the
encrvpted passwords, it can and does have general read per-
mission and can be used, for example, to map numerical group
IDs to names.

/etc/group

LSO
newgrp(1), passwd(1), crypt(3C), passwd(l).

- 1 - Printed 6 1985



INITTAB(Y) INITTAB(4)

NAME :
inittab - script for the init process

DESCRIPTION
"The /etc/inittab file supplies the script for init(1M) to
perform as a general process dispatcher, The process that
constitutes the majority of 1init's process dispatching
activities 1is the line process /etc/getty, which initiates
individual terminal 1lines. Other processes typically
dispatched by init are daemons and the shell,

NOTE: Within this section, the term init always refers to
the program described in init(1M).

The inittab file is composed of entries that are position-
dependeqt “and have the following format:

id:rstate:action:process

Each entry is delimited by a new-line; however, a backslash
(\) preceding a new-line 1indicates a continuation of the

entry, Up to 512 characters per entry are permitted, Com—
ments may be inserted in the process field using the s“(1)
convention for comments, Comments for 1lines that spawn
gettys are displayed by the who(1) command. It is expected
that they will contain some information about the line such
as the 1location, There are no limits (other than maximum

entry size) imposed on the number of entries within the
inittab file, The entry fields are:

id This field is 1 to 4 characters used to uniquely
identify an entry.

rstate This field defines the run-level in which this
entry is to be pr0cessed Run-levels effectively
correspond to a configuration of processes in the
system, That is, each process spawned by init is
assigned a run-level or run-levels in which it 1is
allowed to exist, The run-levels are represented
by a number ranging from 0 through 6. As an exam-
ple, 1if the system is in run-level 1, only those
entries having a 1 in the rstate field will Dbe
processed., When init is requested to change run-
levels, all processes which do not have an entry
in the rstate field for the target run-level will
be sent the warning signal (SIGTERM) and allowed a
20-second grace period before being forcibly ter-
minated by a kill signal (SIGKILL). The rstate
field can define multiple run-levels for a process
by selecting more than one run-level in any combi-
nation from 0-6. If no run~level is specified,
action will be taken on this process for all run-
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actiog

INITTAB(U4)

levels, 0-6. There are three other values, a, b,
and e, whichk can appear in the rstate field, even
though they are not true run-levels, Entries
which have these characters in——ghgﬂ-zgzate field
are processed only when the telinit (see init(1M))
process requests them to be run (regardless of the
current run-level of the =system)., They differ
from run-levels in that the system 1is only in
these states for as long as it takes to execute
all the entries associated with the states. A
process started by an a, b, or ¢ command is not
killed when init changes levels, They are only
killed if their 1line in /etce/inittab is marked off
in the action field, their 1line 1is deleted
entirely from /ete/inittab, or init goes into the
SINGLE USER state.

Key words in this field tell init how %to treat the
process specified in the process field. The
actions recognized by init are as follows:

respawn If the process does not exist, init
is to start the process, not wait
for its termination (continue scan-
ning the inittab file), and, when it
dies, restart the process. If the
process currently exists init is to
do nothing and continue scanning the
inittab file.

wait When init enters the run-level that
matches the entry's rstate, it is to
start the process and wait for its
termination, All subsequent reads
of the inittab file while init is in
the same run-~level will cause init
to ignore this entry. -

onoe When init enters a run-~level ‘that
matches the entryv's rstate, it is to
start the process, not wait for its
termination and, when it dies, not
restart the process. 1If a new run-
level is entered when the procesE‘Ts
still running, the program will not
be restarted,

boot The entry is to be processed only at
init's boot-time read of the inittab
file. Init is to start the process,
not wait for its termination, and,
when it dies, not restart the
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bootwait

powerfail

powerwait

off

ondemand

initdefault

INITTAB(U4)

process. 1In order for this instruc-

tion to be meaningful, either the

rstate should be the default or it

must match init's run-level at ©boot

time, This action is useful for an

initialization function following a
hardware reboot of the system,

The entry is to be processed only at
init's boot-time read of the inittab
file. Init is to start the process,
wait for its termination, and, when
it dies, not restart the process,

Init is to execute the process asso-

ciated with this entry only when it
receives a powerfail signal (SIGPWR;
see signal(2)).

Init is to execute the process asso-

ciated with this entry only when it
receives a powerfail signal (SIGPWR)
and- is to wait until the process
terminates before continuing any
processing of inittab,

If the process associated with this
entry 1is currently running, 1n1t is
to send the warning signal (SIGTERM)

and wait 20 seconds before forcibly
terminating the process via the kill

signal (SIGKILL). If the process is
nonexistent, init is to ignore the
entry.

This instruction is really a synonym
for the respawn action. It is func-
tionally identical to respawn but is
given a different keyword in order
to divorce 1its association with
run-~levels, This is used only with

the a, b, or ¢ values described in
the rstate field.

An entry with this action is scanned
only when init is initially invoked.

Init uses this entry, if it exists,

to determine which run-level to
enter initially. It does this by
taking the highest run-level speci-
fied in the rstate field and using
that as 1its 1initial state. If the
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rstate field is empty, this is
interpreted as 0123456 and init will
enter run-level 6. If the initde-~
fault entry is 8, init will start in
the SINGLE USER state. If init
doesn't find an initdefault entry in
/ete/inittab, it will request an
initial run-level from the user at
reboot time.

sysinit Entries of this type are executed
before init tries to access the con-
sole, It 1is expected that this
entry will be only used to initial-~
ize devices on which iﬂiﬁ might try

to ask the run-~level question,
These entries are executed and

waited for before continuing.

process This is a sh command to be executed. The entire
process field is prefixed with exec and passed to
a forked sh as sh -c¢ 'exec command'. For this

reason, any legal sh syntax can appear in the the
process field, Comments can be inserted with the
; #comment syntax,

FILES
/ete/inittab

SEE ALSO
getty(1M), init(1M), sh(1), who(1), exec(2), open(2), sig-
nal(2).
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NAME
inode « format of an inode

SYNOPSIS :
#include <sys/types.h>
#include <sys/ino.h>

DESCRIPTION
An inode for a plain file or directory in a file svstem has
the following structure defined by <sys/ino.h>.

/* Inode structure as it appears on a disk block. ¥/
struct dinode

{
ushort di_mode; /* mode and type of file ¥/
short di nlink; /* number of links to file */
ushort di_uid; /% owner's user id ¥/
ushort di_gid; /% owner's group id #/
off_t di_size; /* number of bytes in file ¥/
char di_addr[40]; /* disk block addresses */
time_t di_atime; /¥ time last accessed ¥/
time_t di_mtime; /¥ time last modified ¥/
time_t di_ctime; /% time created ¥/

by

/%

¥ the 40 address byvtes:

* 39 used; 13 addresses

¥ of 3 bytes each,

*/

For the meaning of the defined types off t and time t, see
types(5).

FILES
/usr/include/sys/ino.h

SEE ALSO
stat(2), fs(4), types(5).
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NAME
issue ~ issue identification file

DESCRIPTION
The file /etc/issue contains the issue or project identifi-
cation to be printed as a login prompt. This is an ASCII
file which is read by getty(1M) and then written to any ter-
minal spawned or respawned from the lines file.

FILES
/ete/issue

SEE ALSO
getty(1M), login(1).
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NAME

linenum - line number entries in a common object file
SYNOPSIS

#include <linenum.h>
DESCRIPTION

The C compiler generates an entry in the object file for
each C source line on which a breakpoint is possible (when

invoked with the <g option; see cc(1)). Users can then
reference 1line numbers when using the appropriate software
test. system (see sdb(1)). The structure of these 1line

number entries appears below.

struet lineno

{
union
{
long 1 _symndx ;
long 1_paddr ;
} 1_addr ;
unsigned short 1_1lnno ;
o
Numbering starts with one for each function. The initial

line number entry for a function has 1 1lnno equal to zero,
and the symbol table index of the function's entry 1is 1in
1l symndx, Otherwise, 1 lnno is non-zero, and 1 paddr is the
physical address of the code for the referenced line, Thus
the overall structure is the following:

1 addr 1 1nno
function symtab index 0
phvsical address line
physical address line
function symtab index 0
physical address line
physical address line

SEE ALSO
ce(1), sdb(1), a.out(d),
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NAME

ldfen - commoi object file access routines

SYNOPSIS

#include <stdio.h>
#include <filehdr.h>
#include <ldfen.h>

DESCRIPTION

The common object file access routines are a collection of
functions for reading an object file ¢that is in common
object file form. Although the calling program must know
the detailed structure of the parts of the object file that
it processes, the routines effectively insulate the calling
program from knowledge of the overall structure of the
object file.

The interface between the calling program and the object
file access routines 1is based on the defined type LDFILE
(defined as struct ldfile), which is declared in the header
file <ldfen.h>, The primary purpose of this structure is to
provide uniform access to both simple object files and
object files that are members of an archive file,

The function ldopen(3X) allocates and initializes the LDFILE
structure and returns a pointer to the structure to the cal-
ling program., The fields of the LDFILE structure may be
accessed individually through macros defined in <ldfen.h>
and contain the following information:

LDFILE *ldptr,

TYPE (ldptr) The file magic number, used to distinguish
between archive members and simple object
files,

IOPTR(1dptr) The file pointer returned by fopen(3S) and
used by the standard input/output functions.

OFFSET(ldptr) The file address of the beginning of the
object file; the offset is non-zero if the
object file is a member of an archive file.

HEADER(ldptr) The file header structure of the object file,

The object file access functions may be divided into four
categories:

(1) functions that open or c¢lose an object file
ldopen(3X) and ldaopen

open a common object file
ldclose(3X) and ldaclose
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close a common object file

(2) functions that read header or symbol table infor-
mation

ldahread(3X)
’ read the archive header of a member of an
archive file
ldfhread(3X)
read the file header of a common object file
ldshread(3X) and ldnshread
read a section header of a common object file
ldtbread(3X)
read a svmbol table entry of a common object
file
ldgetname(3X)
retrieve a symbol name from a symbol table
entry or from the string table

(3) functions that position an object file at (seek
to) the start of the section, relocation, or line
number information for a particular section.

ldohseek(3X)
seek to the optional file header of a common
object file

ldsseek(3X) and ldnsseek
seek to a section of a common object file

ldrseek(3X) and ldnrseek
seek to the relocation information for a sec-

tion of a common object file

ldlseek(3X) and ldnlseek
seek to the line number information for a
section of a common object file

ldtbseek(3X)
seek to the symbol table of a common obJject
file

(4) the function ldtbindex(3X) which returns the index
of a particular common object file symbol table entry

These functions are described in detail in the manual pages
identified for each function.

All the functions except 1ldopen, 1ldaopen, and ldtbindex
return either SUCCESS or FAILURE, which are constants

defined in <Kldfen.h>. Ldopen and 1ldaopen both return
pointers to a LDFILE structure,

MACROS
Additional access to an object file is provided through a
set of macros defined in <ldfen.h>. These macros parallel
the standard input/output file reading and manipulating
functions, translating a reference of the LDFILE structure
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into a reference to its file descriptor field,.
The following macros are provided:

GETC(1ldptr)

FGETC(1ldptr)

GETW(ldptr)

UNGETC(c, ldptr)

FGETS(s, n, ldptr)
FREAD((char *) ptr, sizeof (¥ptr), nitems, ldptr)
FSEEK(1ldptr, offset, ptrname)
FTELL(1ldptr)

REWIND(ldptr)

FEOF (ldptr)

FERROR(ldptr)

FILENO(ldptr)

SETBUF(1ldptr, buf)
STROFFSET(ldptr)

The STROFFSET macro calculates the address of the string
table in a object file. See the manual entries for the
corresponding standard input/output 1library functions for
details on the wuse of these macros, (The functions are
ideatified as 38 in Section 3 of this manual.)

The program must be loaded with the object file access rou-
tine library libld.a. '

WARNINGS
The macro FSEEK defined in the header file <(ldfen.h>
translates into a call to the standard input/output function
fseek(3S). FSEEK should not be used to seek from the end of
an archive file since the end of an archive file may not be
the same as the end of one of its object file members.

SEE ALSO
fopen(38), fseek(3S), ldahread(3X), ldclose(3X),
ldfhread(3X), ldgetname(3X), ldlread(3X), ldlseek(3X),
ldohseek(3X), ldopen(3X), ldrseek(3X), ldlseek(3X),

ldshread(3X), ldtbindex(3X), ldtbread(3X), ldtbseek(3X).
Common Object File Format, by I. S. Law.
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NAME
master -~ master device information table

DESCRIPTION !

This file is used by the config(1M) program to obtain device
information that enables it to generate the configuration
files. The file consists of 3 or Y4 parts, each separated by
a line with a dollar sign ($) in column 1, Part 1 contains
device information; part 2 contains names of devices that
have aliases; part 3 contains tunable parameter information.
Part 4 is optional and contains information related to con-
figuring the M68000 family systems only. Any line with an
asterisk (*) in column 1 is treated as a comment,

Part 1 contains lines consisting of at least 10 fields and
at most 13 fields, The fields are delimited by tabs and/or

blanks.

Field 1: device name (8 chars. maximum).

Field 2: interrupt vector size (decimal, in bytes).

Field 3: device mask (octal)-each ““on'' bit indi-
cates that the handler exists: 000100
initialization handler oooo0L40 power -
failure handler 000020 open handler
000010 close handler 000004 read handler
ooo002 write handler 000001 ioctl
handler

Field U4: device type indicator (octal): 000200
allow only one of these devices 000100
suppress count field in the conf.c file
noocuoe suppress 1interrupt vector 000020
required device 000010 block device
000004 character device 000002 interrupt
driven device other than block or char,
device

Field 5 -handler prefix (4 chars. maximum).

Field 6: device address size (decimal).

Field T7: major device number for block-type device,

Field 8: major device number for <character-type
device.

Field 9: imaximum number of devices per controller
(decimal) .

Field 10: maximum bus request level (1 through 7).
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Fields 11-13: optional configuration table structure
declarations (8 chars. maximum)

Part 2 contains lines with 2 fields each:
Field 1: alias name of device (8 chars. maximum),

Field 2: reference name of device (8 chars. max-
imum; specified in part 1).

Part 3 contains lines with 2 or 3 fields each:

Field 1: parameter name (as it
appears in description
file; 30 chars. max-
imum)

Field 2: parameter name (as it
appears 1in the conf.c
file; 30 chars. max-
imum)

Field 3: default parameter
value (30 chars., max-
imum; parameter
specification is
required if this field
is omitted)

Part 4 contains M680N00-specific lines exactly like those for
the M68000-specific portion of the dfile. See config (1M)

for a description of these lines,

Devices that are not interrupt-driven have an interrupt vec-
tor size of zero, The 040 bit in Field U4 causes config(iM)
to record the interrupt vectors although the m68kvec,s file
will show no interrupt vector assignment at those locations
(interrupts here will be treated as strays).

SEE ALSO
config(iM).
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NAME
mnttab - mounted file system table

SYNOPSIS
#include <mnttab.h>

DESCRIPTION
Mnttab resides in directory /ete¢e and contains a table of
devices, mounted by the mount(1M) command, in the following
structure as defined by <mnttab.h>:

struct mnttab {

char mt_dev[10];
char mt_filsys[101];
short mt_ro_flg;
time_t mt_time;

by

Each entry is 26 bytes in length; the first 10 bytes are the
null-padded name of the place where the special file is
mounted; the next 10 bytes represent the null-padded root
name of the mounted special file; the remaining 6 bytes con-
tain the mounted special file's read/write permissions and
the date on which it was mounted,

The maximum number of entries in mnttab is based on the sys-
tem parameter NMOUNT located in /usr/src/uts/cf/conf.c,
which defines the number of allowable mounted special files,.

SEE ALSO
mount(1M), setmnt(1M).
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NAME

passwd - password file

DESCRIPTION

Passwd contains the following ianformation for each user:

login name

encrypted password

numerical user ID

numerical group ID

GCOS job number, box number, optional GCOS user ID
initial working directory

program to use as Shell

This is an ASCII file. FEach field within each user's entry
is separated from the next by a ¢olon, The GGCOS field is
used only when communicating with that system, and in other
installations can c¢ontain any desired information, Each
user entry is separated from the next by a new-line. If the
password field 1is mnull, no password is demanded; if the
Shell field is null, the Shell itself is used,

This file resides in directory /etc, Because of the
encrypted passwords, it can and does have general read per-
mission and can be used, for example, to map numerical user
IDs to names,.

Trhe encrypted password consists of 13 characters chosen from
a b4~character alphabet (,, /, 0«9, A<Z, a<z). If the pass-
word is null, the encrypted password is also null, Password
aging 1is effected for a particular user if the encrypted
password in the password file is followed by a comma and a
non-null string of characters from the above alphabet. Such
a string must be introduced in the first instance by the
superuser,

The first character of the password age, e.g., M, denotes
the maximum number of weeks for which a password is valid,
A user who attempts to login after the password has expired
will be forced to supply a new one. The next character,
e.g., m, denotes the minimum period (in weeks) which must
expire before +the password may be changed, The remaining
characters define the week (counted from the beginning of
1970) when the password was last changed. A null string is
equivalent to zero. M and m have numerical values in the
range O0<63 that correspond to the 6U4-character alphabet

shown above (i.e., / = 1 week; z = 63 weeks)., Ifm= M= 0
(derived from the string . or ,.) the password must be
changed the next time the user logs in (and the ~“age'' will

disappear from the user's entry in the password file). If m.
> M (signified, e,g., by the string ,/), only the superuser
will be able to change the password,
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FILES
/etc/passwd

SEE ALSO

login(1), passwd(1), abll(3C), crypt(3C), getpwent(3C),
‘group(4),
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NAME
plot - graphics interface

DESCRIPTION

Files of this format are produced by routines described in
Elot(3x) and are interpreted for various devices by commands
described in tplot(1G). A graphics file 1is a stream of
plotting instructions. Each instruction consists of an
ASCII letter usually followed by bytes of binary 1iaforma-
tion. The instructions are executed in order. A point is
designated by 4 bytes representing the x and y values; each
value is a signed integer, The last designated point in an
1, m, n, or p instruction becomes the ~"current point'' for
the next instruction,

Fach of the following descriptions begins with the mname of
the corresponding routine in plot(3X).

m move: The next 4§ bytes give a new current point,

n cont: Draw a line from the current point to the point
given by the next U4 bvtes. See tplot(1G).

p point: Plot the point given by the next 4 bytes.

1 1line: Draw a line from the point given by the next 4
bytes to the point given by the following U4 bytes.

"t label: Place the following ASCII string so that its
first character falls on the current point,. The string
is terminated by a new<line.

e erase: Start another frame of output.

f 1linemod: Take the following string, up to a new-line, as
the style for drawing further 1lines. The styles are
““dotted'', ““solid'', "“longdashed'', ‘‘shortdashed'',
and "‘dotdashed'', This instruction is effective only
for the «T401Y4 and «~Tver options of tplot(1G) (Tektronix
4014 terminal and Versatec plotter).

8 space: The next U4 bytes give the lower left corner of
the plotting area; the following U4 give the upper right
corner, The plot will be magnified or reduced to fit the
device as closely as possible.

Space settings that exactly fill the plotting area with
unity scaling appear below for devices supported by the
filters of tplot(1G). The upper limit is just outside the
plotting area. In every case the plotting area is taken to
be square; points outside may be displayable on devices
whose face is not square,
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DAST 300 space(0, 0, 4096, 4096);
DASI 300s space(0, 0, 4096, 4096);
DASI 450 space(N, 0, 4096, 4096);
Tektronix 4014 space(0, 0, 3120, 3120);
Versatec plotter space(0, 0, 2048, 2048);

SEE ALSO :
graph(1G), tplot(1G), plot(3X), gps(d), term(5).
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NAME
pnch « file format for card images

DESCRIPTION
The PNCH format is a c¢onvenient representation for files
consisting of card images in an arbitrary code.

A PNCH file is a simple concatenation of c¢ard records, A
card record consists of a single control byte followed by a
variable number of data bytes. The control byte specifies
the mnumber (which must lie in the range 0-80) of data byvtes
that follow. The data bytes are 8<bit codes that constitute
the card image. If there are fewer than 80 data bytes, it
is understood that the remainder of the card image <consists
of trailing blanks.

SEE ALSO
send(1C).
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NAME

DESCR

FILES

LE(4) ' PROFILE(4)

profile « setting up an environment at login time

IPTION :

If a user's login directory contains a file named .profile,
that file will be executed (via the shell's exec .,profile)
before the user's session begins; .profiles are handy for
setting exported environment variables and terminal modes.
If the file /etc/profile exists, it will be executed for
every user before the ,profile. The following example is
tvpical (except for the comments):

# Make some environment variables global

export MAIL PATH TERM

# Set file creation mask

umask 22

# Tell me when new mail comes in
MAIL=/usr/mail/myname

# Add my /bin directory to the shell search sequence
PATH=$PATH:$HOME/bin

# Set terminal type

echo "terminal: \c¢"

read TERM

case $TERM in
300) stty er2 nl0 tabs; tabs;;
300s) stty cr2 nl0 tabs;:; tabs:;
450) stty er2 nl0 tabs; tabs;;
hp) stty cr0 nl0 tabs; tabs;;
T451735) stty crl nl1l <~tabs; TERM=TU5;;
43) stty er1 nld <tabsj;
Bo141tek) stty cr0 nl0 <tabs ff1y TERM=4014; echo "\33;";;
%) echo "$TERM unknown";;

esac

$HOME/ .profile
/ete/profile

SEE ALSO

env(1), login(1), mail(1), sh(1), stty(1), su(1),
environ(5), term(5).
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NAME
reloc -

SYNOPSIS
#include

DESCRIPTION

Object files have one relocation entry for each
reference in the text or data.

present,

struct

{

/%
* A1l g
*

L

#define

/%

RELOC(4)

relocation information for a common.-object file

{reloc.h>

relocatable
If relocation information is

it will be in the following format,.

reloc
long

long
short

enerics
reloc.

R_ABS

* DEC Processors

*
*/
#define
##define
f##fdefine
f##define
ffdefine
f#fdefine

/*

R_RELBYTE
R RELWORD
R_RELLONG
R_PCRBYTE
R_PCPWORD
R_PCRLONG

* Motorola 68000
* R_PCRBYTE, and

%/

As the link editor reads each

relocation, the relocation entries are read.

already performed

r_vaddr ; /* (virtual) address of reference
r_symndx ; /¥ index into svmbol table ¥/
r_type ; /* relocation type ¥/

to svmbol in the same section

0

VAX 11/780 and VAX 11/750

017
020
021
022
023
o2y

uses R_RELBYTE, R_RELWORD, R_RELLONG,
R_PCRWORD as for DEC machines above,

input section and performs

They direct how

references found within the input section are treated,

R_ABS The reference is absolute, and no relocation
is necessary. The entry will be ignored.
R_RELBYTE A direct 8-bit reference to a symbol's vir-
tual address.
R_RELWORD A direct 16<bit reference to a symbol's vir-
tual address.
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R_RELLONG A direct 32<bit reference to a symbol's vir<
tual address,

R_PCRBYTE A "TPC-relative'' 8-bit reference to a
symbol's virtual address.

R_PCPWORD A ""PC-relative'' 16<bit reference to a
symbol's virtual address.

R_PCRLONG A 'PCerelative'' 32<bit reference to a
symbol's virtual address.

On the VAX processors, relocation of a symbol index of <1
indicates that the relative difference between the current
segment's start address and the program's load address 1is
added to the relocatable address.

Other relocation types will be defined as they are needed,
Relocation entries are generated automatically by the assem-
bler and automatically utilized bv the link editor., A link

editor option exists for removing the relocation entries
from an object file.

SEE ALSO
1d(1), strip(1), a.out(4), syms(4).
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NAME
scnhdr « section header for a common object file

SYNOPSIS
#include <scnhdr. h>

DESCRIPTION
Every common object file has a table of section headers to

specify the layout of the data within the file., Fach sec¢c~
tion within an object file has its own header, The C struc-
ture appears below.

struct scnhdr

{
char s_name[SYMNMLEN]; /* section name ¥*/
long s_paddr; /¥ physical address */
long s_vaddr; /* virtual address */
long s_size; /* section size ¥*/
long s_scnptr; /¥ file ptr to raw data ¥/
long s_relptr; /% file ptr to relocation ¥/
long s_lnnoptr; /¥ file ptr to line numbers ¥/
unsigned short s_nreloc; /* # reloc entries */
unsigned short s_nlnno; /* # line number entries */
long s_flags; /*% flags */

o

File pointers are bvte offsets into the file; they <c¢an be
used as the offset in a call to fseek(38). 1If a section is
initialized, the file contains the actual byvtes. An unini-
tialized section is somewhat different. It has a size, sym-
bols defined in it, and symbols that refer to it, but it can
have no relocation entries, line numbers, or data. Conse-
quently, an uninitialized section has no raw data 1in the
Oobject file, and - the values for s scnptr, s relptr,
s_lnnoptr, s nreloc, and s nlnno are zero.

SEE ALSO
1d(1), fseek(38), a.out(d4),
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NAME

syms «

SYNOPSIS

#include

DESCRIPTION

Common object files contain information to support

software
num(4),
the C

source

<{syms.h>

testing

SYMsS(4)

commonl object file symbol table format

(see sdb(1)., Line number entries, line-

and extensive symbolic information permit testing at
level.

Every object file's symbol table is

organized as shown below.

Filename 1.
Function 1.

Local symbols for function 1,

Function 2

Static externs for

Local symbols for function 2,

file 1.

Filename 2,
Function 1.

Local symbols for function

Function 2.

Static externs for

Local svmbols for function

file 2.

Defined global symbols.
Undefined global symbols,

The entry for a svmbol is a fixed-length structure. The
members of the structure hold the name (null padded), its
value, and other information. The C structure 1is given
below.
#define SYMNMLEN 8
##define FILNMLEN 14
struct syment
{
union /% ways to get a symbol name*/
{ .
char _n_name[SYMNMLEN] ;/* names less than 8 chars. ¥/
struct /% names 8 char or more¥*/
{ ‘
long _n_zeroes; /%* == OL when in string table*/
long _n_offset; /* location of name in table */
} n_n;
char * n_nptr[2];/% allows overlaying */
} n;
long n_value ; /% value of symbol */
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b

#define
ffdefine
f#fdefine
f#define

Meaning

SYMS(4)

short n_scnum ; /% section number ¥/

unsigned short n_type ;/* type and derived type */
char n_sclass ; /* storage class ¥/

char n_numaux ; /* number of aux entries ¥/

n_name _n._n_name

n_zeroes _n. n_n. n_zeroes
n_offset _n._n_n. n_offset
n_nptr _n._n_nptr(1]

ful values and explanations for them are given in

both syms.h and Common QObject File Format. Anyone who needs

to inte
these s
single
are the

union a

{

rpret the entries should seek more information in
ources, Some symbols require more information than a
entry; they are followed by auxiliary entries that

same size as a svmbol entry. The format follows.
uxent
struct
{
long x_tagndx;
union
{
struct
{
unsigned short x_lnno;
unsigned short x_size;
} x_1lnsz;
long x_fsize;
} x_misc;
union
{
struct
{
long X_1lnnoptr;
long x_endndx;
} x_fen;
struct
{
unsigned short x_dimen[DIMNUMI;
} x_ary;
} x_fenary;
unsigned short x_tvndx;
} X_sym;
struct
{
char x_fname[FILNMLEN];
} x_filej;
struct

{

long Xx_scnlen;
unsigned short x_nreloc;
unsigned short x_nlinno;
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} x_scn;

struct

{
unsigned short x_tvlen;
unsigned short x_tvran[2];
} x_tv;
by

Indexes of symbol table entries begin at zero.
SEE ALSO

sdb(1), a.out(l4), linenum(y),
Common Object File Format by I. S. Law.

WARNING
In machines in which longs are equivalent to ints (M68000

and VAX), the longs are converted to ints in the compiler to
minimize the complexity of the compiler code generator,
Thus, the information about which symbols are declared as
longs and which as ints cannot be determined from the symbol
table.
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NAME

SYNOP

DESCR

FILES

utmp,

4)

SIS

#include <sys/types.h>

#includ

IPTION

These files hold user and accounting
mands such as who(1), write(1), and login(1),

e <utmp.h>

wtmp « utmp and wtmp entry formats

information

UTMP(4)

for com-
They have the

following structure, as defined by <utmp7h>:

f#fdefine
f##define
##define

struct

}s

/%¥ Definitions for ut type

#define
#define
#define
##define
#define
ffdefine
fdefine
f##fdefine
#define
#define
#define

UTMP_FIL
WIMP_FIL
ut_name

utmp {

char

char

char

short

short

struct
short
short

} ut_exit;

time_t

EMPTY
RUN_LVL
BOOT_TIME
OLD_TIME
NEW_TIME
INTT_PROCE
LOGIN_PROC
USER_PROCE
DEAD_PROCE
ACCOUNT ING
UTMAXTYPE

E "/etc/utmp"
E "/ete/wtmp"
ut_user

ut_user(81];
ut_id[4];
ut_linel12];

ut_pid;
ut_type;

exit_status {
e_termination;
e_exit;

ut_time;

ESS
Ss

0

1

2

3

i
SS 5
6

7
Ss 8
9

A

VA
VA
/*

CCOUNTING /%

/*
/%
/%
VA
VA
VA
VA
/%

J*

Process spawned by
A "getty"

User login name */
/ete/inittab id (usually lin
device name (console, 1lnxx)
process id ¥/

type of entry */

Process termination status ¥
Process exit status ¥/

The exit status of a process
marked as DEAD_PROCESS. */
time entry was made %/

"initn */
process waiting for 1los

A user process ¥/

Largest legal value of ut_type ¥,

/* Special strings or formats used in the "ut_line" field when */
/* accounting for something other than a process, ¥/

/®* No string for the ut_line field can be more than 11 chars + #/
/¥ a NULL in length, ¥#/

#define
#define
##define
#define

RUNLVL_MSG
BOOT_MSG
OTIME_MSG
NTIME_MSG

"run-level %c"
"system boot"
"old time"
"new time"

/usr/include/utmp.h
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/ete/utmp
/ete/wtmp

SEE ALSO
login(1), who(1), write(1), getut{(3C),
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NAME : ‘
intro « introduction to miscellaneous facilities

DESCRIPTION
This section describes facilities such as formatting docu-
mentation and setting the terminal environment, It also
contains descriptions of various character set tables, flag
values, and user—~accessible data types.
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NAME

ascii « map of ASCII character set

SYNOPSIS _
cat /usr/pub/ascii

DESCRIPTION

ASCII(5)

Ascii is a map of the ASCIT character set, giving both octal
and hexadecimal equivalents of each character,

as needed,

1000 nul {001 soh {002

{010 bs {011 ht 1012
1020 dle {021 de1 (022
1030 can (031 em |[032
{040 sp {041 ! jou2
1050 ( 1051 ) 1052
1060 0 1061 1 {062
1070 8 1071 9 1072
1100 @ 1101 A 1102
1110 H 1111 I 1112
1120 P 1121 Q 1122
1130 X 1131 Y 1132
140 ° 1181 a 1142
1150 h {151 1 1152
1160 p 1161 q 1162
1170 x 1171 vy 1172
i 00 nul | 01 soh | 02
| 08 bs | 09 ht | Oa
i 10 dle | 11 det | 12
i 18 can | 19 em | 1a
i 20 sp | 21 1| 122
i 28 ( i 29 ) i 2a
i 30 0 P31 1 i 32
i 38 8 i 39 9 | 3a
i1 40 6 P41 A | 42
| 48 H | 49 I | 4a
i 50 P i 51 Q | B2
| 58 X i 59 Y i 5a
i 60 ° | 61 a | 62
i 68 h i 69 i | 6a
i 70 p 1 71 q i T2
i 78 x i 79 vy i Ta
FILES

/usr/pub/ascii

stx
nl

de2
sub

E

N " O N D O ee NV %

stx

de?2
sub

N GO N e, e NV

It contains:

1003
1013
1023
1033
1043
1053
1063
1073
1103
1113
i123
1133

etx
vt

de3
esc

~E R O R Qe W+ 3:

<o
of ot
>

de3

%% O®
/-]
o

~B RO UuR O W+

1004
1014
1024
1034
o4y
105y
1064
1074
1104
1111
1124
1134
t1ny
1154
1164
1174

0y
Oc
14
1c
24
2¢
34
3¢
4y
4e
54
5c
64
6c
T4
Te

—— R e S et et mm—— T e T e . pmey e =

eot
np
del
fs
$

.t QS B OA .

S0
T O
34

dcl

©“
7]

——tHAASAHICTUOA .

1005
1015
1025
1035
j045
1055
1065
1075
1105
1115
1125
i 135
{145
1155
1165
1175

i 05
| od
| 15
i 1d
i 25
1 2d
i 35
i 3d
| us
| U4d
i 55
| 5d
i 65
| 6d
i 15
P 7d

e
c
n
g
%

— e BowwC Xm0

c
n

e Bo—maXmu V11 vk

to be printed

nq 1006
r 1016
ak 1026
s 1036
1046
1056
1066
{076
1106
1116
1126
1136
1146
1156
1166
1176

06
Oe
16
1e
26
2e
36

]

1
r |
1
1
1
)
]
)
]
]
1
1
i 3e
1
]
]
]
1
1
1
|
]
1
]
]
i
]
[}
[]

ak

[7:]

46
Lbe
56
5e
66
6e
76
Te

ack
S0
syn
rs

)L ZETIV DN oo

g 3 my

1007
1017
1027
1037
1047
1057
1067
1077
1107
117
1127
i 137
V147
1157
1167
177

i 07
i Of
P17
P 1f
P27
i 2f
i 37
i 3f
i 47
i uf
i 57
i 5¢F
i 67
i 6F
TT
i 7f
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NAME
environ - user environment

DESCRIPTION
An arrayv of strings called the "‘environment!'! is made
available by exec(2) when a process begins, By convention,
these strings have the form name=value. The following names
are used by various commands:

PATH The sequence of directory prefixes that commands such
as sh(1), time(1), nice(1), and nohup(1) apply in
searching for a file known by an incomplete  pathname.
The prefixes are separated by colons (:). Login(1)
sets PATH=:/bin:/usr/bin. '

HOME Name of the user's login directory, set by 1login(1)
from the password file passwd(l4).

TERM The kind of terminal for which output 1is to be
prepared, This information is used by commands such as
mm(1), vi(1), and tplot(1G), which may exploit special
capabilities of the terminal.,

TZ Time zone information., The format is xxxnzzz where xxXx
is the standard local time zone abbreviEtion, n is the
difference in hours from GMT, and zzz is the abbrevia-
tion for the daylight~saving local time zone, if any;
for example, ESTSEDT.

Further names mav be placed in the environment by the export
command and name=value arguments in sh(1), or by 3553325.
It is unwise to conflict with certain shell variables that
are frequently exported by ,profile files, e.g., MAIL, PS1,
Ps2, IFS.

SEE ALSO
env(1), login(1), sh(1), wexec(2), getenv(3C), profile(l),
term(5).
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NAME
SYNOP

DESCR

(5) FCNTL(5)

fentl - file control options

SIs
#include <fentl.h>

IPTION

The fentl(2) function provides for control over open files.

This #include file describes requests and arguments to

fecntl(2) and open(2).

SEE A

/%¥ Flag values accessible to open(2) and fentl(2) ¥*/
/* (The first three can only be set by open) ¥/
i#define O_RDONLY O

#define O_WRONLY 1

#define O_RDWR 2

#define O_NDELAY 04 /* Non-blocking I/0O ¥/

#define O_APPEND 010 /* append (writes guaranteed at the end)

/% Flag values accessible only to open(2) */

*/

#define 0O CREAT 00400 /* open with file create (uses third open a

#define O_TRUNC 01000 /* open with truncation */
#define O_EXCL 02000 /* exclusive open ¥/

/% fentl(2) requests ¥/

#define F_DUPFD O /* Duplicate fildes */
#define F_GETFD 1 /*% Get fildes flags */
ffdefine F_SETFD 2 /* Set fildes flags */
#define F_GETFL 3 /* Get file flags */
#define F‘SETFL y /% Set file flags %/

L8O
fentl(2), open(2).
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NAME

GRE

greek -~ graphics for the extended TTY<37 type-~box

SYNOPSIS

cat /usr/pub/greek [ | greek <Tterminal ]

DESCRIPTION

Greek gives the mapping from ASCITI to
graphics in effect between SO and SI on TELETYPE(Reg.) Model
37 terminals equipped with a 128~character type-box,
are the default greek characters produced by nroff.
filters of greek(1) attempt to print them on various

terminals,. The file contains:

alpha A A beta B
GAMMA G G delta D
epsilon S S zeta Q
THETA 0O T theta T
LAMBDA E E mu M
xi X X pi J
rho K K sigma Y
tau I I phi U
psi vV Vv PSI H
OMEGA YA A nabla [
partial 1 1] integral °

FILES

/usr/pub/greek
SEE ALSO

300(1), 4014(1), us0(1), greek(1),

)M K WX OoOO0OUOw

kp(1),

~

the “shift-

gamma AN
DELTA W W
eta N N
lambda L L
nu e 8
PI P P
SIGMA R PR
PHI F F
omega c ¢C
not

te(1), nroff(
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NAME
man - macros for formatting entries in this manual

SYNOPSIS
nroff -man files

troff -man [ ~rs1 ] files

DESCRIPTION
These Eﬁoff(1) macros are used to lay out the format of the

entries of this manual. A skeleton entry may be found in
the file /usr/man/u_man/man0/skeleton. These macros are
used by the man(1) command.

The default page size is 8.5"x11", with a 6.5"x10" text
area; the ~rs?1 option reduces these dimensions to 6"x9" and
4,75"x8.375", respectively; this option, which is not effec-
tive in nroff(1), also reduces the default type size from
10-point to 9-point and the vertical line spacing from 12~
point to 10-point. The -rV2 option may be used to set cer-
tain parameters to values appropriate for <certain Versatec
printers: it sets the line length to 82 characters and the
page length to 84 lines, and it inhibits wunderlining; this
option should not be confused with the —-Tvp option of the
man(1) command, which 1is available at some UNIX System
sites.

Any text argument below mav be one to six “words''. Double
quotes ("") nmust be used to include blanks in a ~“word'',
If text is empty, the special treatment is applied to the
next line that contains text to be printed., For example, .I
may be used to italicize a whole line, or ,SM followed by .B
to make small bold text. By default, hyphenation is turned

off for nroff but remains on for troff.

Type font and size are reset to default values before each
paragraph and after processing font-setting and size-setting
macros, e.g., .1, .RB, .SM. Tab stops are neither used nor
set by any macro except ,DT and ,TH.

Default units for indents (in) are ens. When a macro is
given without the in argumgﬁt, the previous indent is used.
The "remembered" indent is set to its default value by the
.TH,.P,.S8H,and .88 macros. This value is 7.2 ens in troff
and 5 ens in nroff; both are equal to 0.5 inches 1in the
default page size., This means that within each subheading
section (SYNCPSIS, DESCRIPTION, etc.) the default left mar-
gin 1is 0.5 inches to the right of the page offset (i.e.,
normal left margin) of the page., 1If the entire page width
is needed (e.g., to format a large table), use ,in alone on
a line to override the default indented margin.
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Each macro description below includes the effect on indenta-~
tion, as applicable,

JTH ¢

ja

¢ n Set the title and entry heading; t 1is the
title, s is the section number, ¢ is extra com-
mentary, e,g.,, ~ local'', n is new manual name.
Invokes ,DT (see below). :
+.SH text Place subhead text, e.g., SYNOPSIS, here, The
text 1lines that follow the heading are block-
style paragraphs; the whole block 1is indented
0.5 inches.
.S8 text Place sub-subhead text, e.g., Options, here.
The text 1lines that follow the heading are
block-style paragraphs; the whole block is
indented 0.5 inches.

B text Make text bold,

I text Make text italie,.

+.SM text Make text 1 point smaller than default point
- size.

.RI a b Concatenate roman a with italic b, and alter-

nate these two fonts for up to six arguments.
Similar macros alternate between any two of
roman, italic, and bold:
.IR . RB . BR .1IB .BI
.P Skip one vertical space and begin a paragraph
with normal font, point size, and indent (0.5
inches), LPP has the same effect as ,P.
+HP in Skip one vertical space and begin a paragraph
with a hanging indent. The first line of the
paragraph will be indented the default 0.5
ineches from the page offset. The other lines
will be indented the additional number of ens
specified by in,
.TP in Skip one vertical space and begin 1indented
paragraph with hanging tag. The next line %that
contains text to be printed 1is taken as the
tag. The indentation from the beginning of the
tag to the beginning of the paragraph is speci-
fied by the in argument. 1If the tag does not
fit, it is printed on a separate line. Foermat
within the paragraph can be controlled by using
the nroff commands ,br and ,nf (refer to the
Document Processing Guide), »
Same as TP in with tag t; often used to get an
indented paragraph without a tag.
Increase indentation relative to the current
margin. If given without an argument, the text
following the macro will be indented 0.5
inches. The ,RS macro does not cause a verti-
cal space to be inserted before the following
output, Use .83p on the line before the ,RS
line to obtain this space. 1If an in argument

JIP L

=

.RS

|5
o3
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is given, the ,RS macro will indent the follow-
ing output in units from the current left mar-
gin,

.RE k Return to the kth relative indent 1level (ini-
tially, k=1; k= =0 is equivalent to k=1); if k is
omitted, return to the most recent lower indent
level., ,RS/.RE pairs can be nested.

+PM m Produces proprietary markings; where m may be P
for PRIVATE, N for NOTICE, BP for BELL LABORA-
TORIES PROPRIETARY, or BR for BELL LABORATORIES
RESTRICTED.

. DT Restore default tab settings (every 7.2 ens in
troff, 5 ens in nroff).

.PD v Set the interparagraph distance to v vertical

spaces, If v is omitted, set the interpara-
graph distance to the default value (0.4v in
troff, 1v in nroff).

The following strings are defined:

\ %R “*(Reg.)'' in nroff(1), '‘Registered'' symbol
in troff(1).

\*3 Change to default type size,

\®(Tm Trademark indicator,

The following number registers are given default values by

+.TH:
IN bLeft margin indent relative to subheads
(default is 7.2 ens in troff, 5 ens in nroff).
LL : Line length including I
PD Current interparagraph distance.
WARNINGS
In addition to the macros, strings, and number registers

mentioned above, there are defined a number of internal mac-
ros, strings, and number registers. Except for names prede-~
fined by troff and number registers 4, m, and y, all such
internal names are of the form XA, where X is one of ), 1,
and }, and A stands for any alphanumerlc character.

If a manual entry needs to be preprocessed by cw(1), eqn(1)
(or negn), and/or tbl(1), it must begin with alsp901al line
(described in man(1)), causing the man command to invoke the
appropriate preprocessor(s). -

The programs that prepare the Table of Contents and the Per-
muted Index for the User's Manual and Administrator's Manual
assume the NAME section of each entry consists of a single
line of input that has the following format:

name[, name, name ,,,] \- explanatory text
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FILES

To eliminate ambiguity, the macro package 1increases the
inter-word spaces in the SYNOPSIS section of each entry.

The macro package itself uses only the roman font (so that
one can replace, for example, ¢the bold font by the
constant-width font-see cw(1)), Of course, if the 1input
text of an entry contains requests for other fonts (e.g.,
.I, .RB, \fI), the corresponding fonts must be mounted,. If
a single word or short phrase needs to be italicized or
emboldened, the following usage can be placed within a line,
rather than creating a separate .B or .T line: \fItext\fR,

Nroff and troff formatting commands and macros are described

in the Document Processing Guide.

/usr/lib/tmac/tmaec,an
/usr/lib/macros/cmp,lnti.[dt],.an
/usr/lib/macros/ucmp.[ntl.an
/usr/man/{ual_man’man0/skeleton

SEE ALSO
man(1), nroff(1), troff(1),
BUGS
When using the macros to alternate fonts (e.g., . BB, .IR),

quotation marks must be used to maintain spacing. For exam-
ple, .IR filename produces filename as one word, JIR "file
" name produces it as two words.
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NAME

MM(5)

mm -~ the MM macro package for fofmatting documents

SYNOPSIS

DESCR

mm [ options ] [ files ]
nroff -mm [ options ] [ files ]
nroff ~cm [ options ] [ files 1]
mmt [ options ] [ files ]
troff «emm [ options ] [ files ]

troff «cm [ options ] [ files ]

IPTION
This package provides a formatting capability for a wide
variety of documents. The manner in which a document is

typed and edited is essentially independent of whether the
document is to be eventually formatted at a terminal or pho-
totvpeset. See the references below for further details,

The «mm option causes nroff(1) and troff(1) to use the non-
compacted version of the macro package, while the <cm option
results in the use of the compacted version, thus speeding
up the process of loading the macro package.

FILES
/usr/lib/tmac/tmac.m pointer to the non-
’ compacted version of the
package
/usr/lib/macros/mm[nt] non-~compacted version of
the package
/usr/lib/macros/cmp,[ntl.[dt].m compacted version of the
package
/usr/lib/macros/ucmp.lntl.m initializers for the com-
pacted version of the
package )
SEE ALSO

mm(1), mmt(1), nroff(1), troff(1).

Document Processing Guide,
MM-Memorandum Macros by D. W. Smith and J. R. Mashey.
Tvping Documents with MM by D. W. Smith and E. M, Piskorik.
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NAME
mosd - the 0SDD adapter macro package for formatting docu-
ments

SYNOPSIS
osdd [ options ] [ files ]

mm -mosd [ options ] [ files ]
nroff «mm -mosd [ options ] [ files ]
nroff <em -mosd [ options ] [ files ]
mmt ~mosd [ options ] [ files ]
troff <mm -mosd [ options 1 [ files ]
troff <cm -mosd [ options ] [ files ]

DESCRIPTION

The OSDD adapter macro package is a tool used in conjunction
with the mm(1) macro package to prepare Operations Systems
Deliverable Documentation. Many of the 0SDD Standards are
different than the default format provided by mm(1)., The
OSDD adapter package sets the appropriate mm(1) options for
automatic production of the O0SDD Standards. The O0SDD
adapter package also generates the correct 0SDD page headers
and footers, heading styles, Table of Contents format, etc.

OSDD document (input) files are prepared with the mm(1) mac-
ros. Additional information which must be given at the
beginning of the document file is specified by the following
string definitions: ‘

.ds H? document<number

.ds H2 section<~number

.ds H3 issue~number

.ds HU4 date

.ds H5 rating

The document<number should be of the standard 10~character
format. The words "“Section'' and ““Issue'' should not be
included in the string definitions; they will be supplied
automatically when the document is printed, For example,

.ds H1 OPA<1P135-01

.ds H2 4

.ds H3 2
automatically produces

OPA-1P135-01

Section 4

Issue 2
as the document page header. Quotation marks are not wused
in string definitions.
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If certain information is not to be included in a page
header, the string is defined as null; e.g.,
.ds H2
means that there is no section-number,

The OSDD Standards require that the Table of Contents be
numbered Dbeginning with Page 1. By default, the first page
of text will be numbered Page 2. If the Table of Contents
has more than one page, for example n, either <«rPn+1 must be
included as a command line option or .ar P n must be
included in the document file. For example, if the Table of
Contents is four pages, use «rP5 on the command 1line or
.r P U4 in the document file.

The OSDD Standards require that certain information such as
the document rating appear on the Document Index or on the
Table of Contents page if there is no index. By default, it
is assumed that an index has been prepared separately. If
there is no index, the following must be included in the
document file:

.nr Di O
This will ensure that the necessary information is 1included
on the Table of Contents page.

The CSDD Standards require that all numbered figures be
placed at the end of the document. The ,Fg macro is used to
produce full page figures. This macro produces a blank page
with the appropriate header, footer, and figure caption.
Insertion of the actual figure on the page is a manual
operation. The macro usage is
.Fg page~count "figure caption"”

where page-count is the number of pages required for a
multi-page figure (default 1 page).

Figure captions are produced by the Fg macro wusing the
.BS/.BE macros; therefore, the ,BS/.BE macros are not avail-
able for users. The .Fg macro cannot be wused within the
document unless the final .Fg in a series of figures is fol-
lowed by a .SK macro to force out the last figure page.

The Table of Contents for OSDD documents (see Figure 4 in
Section 4,1 of the 0SDD Standards) is produced with:

. Te

System Type

System Name

Document Type

OTd
The ,Te/,.Td macros are uséeéd instead of the .TC macro from
mm(1). '

By default, the adapter package causes the NOTICE disclosure
statement to be printed. The PM macro may be used to
suppress the NOTICE or to replace it with the PRIVATE dis-
closure statement as follows:
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.PM 1nnone printed
.PM P PRIVATE printed

.PM N NOTICE printed (default)

The ,P macro is used for paragraphs. The Np register is set
automatically to indicate the paragraph numbering stvle. It
is very important that the ,P macro be used correctly. All
paragraphs (including those 1immediately following a .H
macro) must use a ,P macro. Unless there is a .P macro,
there will not be a number generated for the paragraph.
Similarly, the ,P macro should not be used for text which is
not a paragraph. The ,SP macro may be appropriate for these
cases, e.g., for "~ paragraphs'' within a list item.

The page header format is produced automatically 1in accor-
dance with the 0OSDD Standards. The OSDD Adapter macro pack-~
age uses the ,TP macro for this purpose, Therefore the .TP
macre normally available in mm(1) is not available for
users.

FILES -
/usr/lib/tmac/tmac.osd

SEE ALSO

‘ mm(1), mmt(1), nroff(1), troff(1), mm(5). ,
MM-Memorandum Macros by D. W. Smith and J. R. Mashey.
Operations Systems Deliverable Documentation Standards, June
1980.
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NAME

SYNOP

DESCR

FILES

SEE A

5) MPTX(5)

mptx -~ the macro package for formatting a permuted index

SIS
nroff -mptx [ options ] [ files ]

troff -mptx [ options ] [ files ]

IPTION

This package provides a definition for the .XX macro used
for formatting a permuted index as produced by ptx(1)., This
package does not provide any other formatting capabilities
such as headers and footers. If these or other capabilities
are required, the mptx macro package may be used in conjunc~
tion with the gﬂ(1) macro package. In this case, the -mptx
option must be invoked after the «mm call. For example:

nroff «cm -mptx file

or
mm -mptx file
/uSr/lib/tmao/tmac.ptx pointer to the non-compacted ver-<
sion of the package
/usr/lib/macros/ptx non-compacted version of the pack-
age
LSO

mm(1), nroff(1), ptx(1), troff(1), mm(5).
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NAME
mv - a troff macro package for typesetting viewgraphs and
slides
SYNOPSIS
mvt [ ~a ] [ options ] [ files ]
troff [ -a ] [ -rX1 1 -mv [ options ] [ files ]
DESCRIPTION

This package makes it easy to typeset viewgraphs and projec- .
tion slides in a variety of sizes. A few macros (briefly
described below) accomplish most of the formatting tasks
needed in making transparencies. All the facilities of
troff(1), ew(1), eqn(1), and tbl(1) are available for more
difficult tasks.

The output can be previewed on most terminals (in particu-
lar, the Tektronix 4014) and on the Versatec printer., For
these two devices, specify the —-rX1 option (this option is
automatically specified by the mvt command when that command
is invoked with the ~THO1Y4 or ~Tvp options; see mmt(1)). To
preview output on other terminals, specify the -a option,.

The available macros are:

VS [n) [il [4d] Foil-start macro; foil size 1is to Dbe
: T'"'x7''; n is the foil number, i is the
foil identification, d is the date; the
foil-start macro resets all parameters
(e.g., indent, point size) to initial
default values, except for the values
of 1 and d arguments inherited from a
previous foil-start macro; it also
invokes the ,A macro (see below).

The naming convention for this and the
following 8 macros 1is that the first
character of the name (V or 8) distin-
guishes between viewgraphs and slides,
while the second character indicates
whether the foil is square (8), small
wide (w), small high (h), big wide (W),
or big high (H). &8lides are narrowver
than the corresponding viewgraphs: the
ratio of the 1longer dimension to the
shorter one is larger for slides than
for viewgraphs. As a result, slide
foils can be used for viewgraphs, but
not vice versa; on the other hand,
viewgraphs can accommodate a bit more
text,
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VW
.Vh
VW

.VH

[(x]

(m [s] ]
(m [s] 1]
(m [s] 1
string

[in] [a [x] ]

[pl [1]

ment or decrement; the presence of a

MV(5)

Same as ,VS, except that foil size |is
7''" wide x 5'' high,

Same as ,VS, except that foil size 1is
5',)(7".

Same as ,VS, except that foil size 1is
Tr'x5.4'",

Same as ,VS, except that foil size is
7"X9".

Same as ,VS, except that foil size |is
7")(5".

Same as .,VS, except that foil =size 1is
5llx7l!.

Same as ,VS, except that foil =size 1is
7!|x5‘u||.

Same as ,VS, except that foil size 1is
7")(9". )

Place text that follows at the first
indentation level (left margin); the
presence of x suppresses the 1/2 1line
spacing from the preceding text.

Place text that follows at the second
indentation 1level; text is preceded by
a mark; m is the mark (default 1is a

‘large bullet); s 1is the increment or

decrement to the point size of the mark
with respect to the prevailing point
size (default is 0); if s is 100, it
causes the point size of the mark to be
the same as that of the default mark,
Same as ,B, but for the third indenta-
tion level; default mark is a dash.
Same as .B, but for the fourth indenta-
tion 1level; default mark 1is a small
bullet,

String is printed as an over-size, cen-
tered title,

Change the current text indent (does
not affect titles); 1in is the indent
(in inches unless dimensioned, default
is 0); if in is signed, it is an incre-

invokes the ,A macro (see below) and
passes x (if any) to it.

Set the point size and line 1length; p
is the point size (default is ~“previ-
ous''); if p is 100, the point size
reverts to the initial default for the
current foil-start macro; 1if p is
signed, it is an increment or decrement
(default is 18 for ,VS, .VH, and ,SH,
and 14 for the other foil-start mac-
ros); 1 is the line length (in inches
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FILES

SEE A

BUGS

MV (5)

unless dimensioned; default is 4.,2'"!'
for ,Vh, 3.8'' for ,Sh, &' for L.SH,
and 6'' for the other foil-start mac-
ros).

DF n f (nf ...] Define font positions; may not appear
within a foil's input text (i.e.,, it
may only appear after all the input
text for a foil, but before the next
foil-start macro); n is the position of
font f3; up to 4 “'n f'' pairs may be
specified; the first font named becomes
the prevailing font; the initial set-
ting is (H 1is a synonym for G):

.DF 1 H 2 1T 3 B 4 8

.DV [a] [b]l [e] [d]l Alter the vertical spacing between
indentation 1levels; a is the spacing
for A, b is for .,B, ¢ is for .C, and d
is for ,D; all non-null arguments must
be dimensioned; null arguments leave
the <corresponding spacing unaffected;
initial setting is:

DV .5v ,5v ,,5v Ov

U str1 [str2] Underline str1 and concatenate str2 (if

any) to it,

The last 4 macros in the above list do not <cause a break;
the ,I macro causes a break only if it is invoked with more
than one argument; all the other macros cause a break.

The macro package also recognizes the following upper-case
synonyms for the corresponding lower-case troff requests:

.AD ,BR ,CE ,FI _HY .NA NF . ,NH .NX 30 +3P
.TA LTI

The Tm string produces the trademark symbol.

The input tilde () character is translated into a blank on
output,

See the references cited below for further details.

/usr/lib/tmac/tmac.v
/usr/lib/macros/vmeca

LSO
cw(1), egqn(1), mmt(1), tbl(1), troff(1),
Document Processing Guide,
A Macro Package for View Graphs and Slides by T, A. Dolotta

and D, W. Smith,
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The ,VW and .SW foils are meant to be 9'' yide by 7'' high,
but because the typesetter paper is generally only 8'' wide,
they are printed 7'' wide by 5.U4'' higk and have to be
enlarged by a factor of 9/7 before use as viewgraphs; this
makes them less useful,
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NAME ‘
regexp - regular expression compile and match routines

SYNOPSIS
#define INIT <declarations>
#define GETC() <getc code>
#define PEEKC() <peekc code>
#define UNGETC(c¢) <ungetc code>
#define RETURN(pointer) <return code>
#define ERROR(val) <error code>

#include <regexp.h>

char *compile(instring, expbuf, endbuf, eof)
char ®*instring, %*expbuf, #*endbuf

int step(string, expbuf)
char %®string, %*expbuf;

DESCRIPTION
This page describes general purpose regular expression
matching routines in the form of ed(1), defined in
/usr/inc¢lude/regexp.h. Programs such as ed(1), sed(1),
grep(1), bs(1), and expr(1), which perform regular expres-
sion matchfﬁg, use this source file, Trherefore, only the

regexp file need be changed to maintain regular expression
compatibility.

The interface to this file is wunpleasantly complex. Pro-

grams that include this file must have the following 5 mac-
ros declared before the #include <regexp.h> statement,

These macros are used by the compile routine,

GETC() Return the value of the next character
in the regular expression pattern., Suc-
cessive calls to GETC() should return
successive characters of the regular
expression,

PEEKC() _ Return the next character in the regular
expression, Successive calls to PEEKC()
should return the same character (which
should also be the next character
returned by GETC()).

UNGETC(¢) Cause the argument c¢c to be returned by
the next call to GETC() (and PEEKC()).
No more that one character of pushback
is ever needed and this character is
guaranteed to be the last character read
by GETC(). The value of the macro
UNGETC(c) is always ignored.
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RETURN(pointer) This macro is used on normal exit of the
compile routine, The value of the argu-
ment psinter is a pointer to the charac-
ter after the last character of the com-
piled regular expression, This is wuse-~
ful to programs which have memory allo-
cation to manage.

ERROR(val) This is the abnormal return from the
compile routine, The argument val is an
error number (see table below for mean-~
ings). This call should never return,

ERROR MEANTNG

11 Range endpoint too large.

16 Bad number,

25 **\digit'' out of range.

36 Illegal or missing delimiter,

41 No remembered search string.

42 \( \) imbalance,.

43 Too many \(.

4y . More than 2 numbers given in \{ \}.
45 } expected after \,

46 First number exceeds second in \{ \1}.
49 [ ] imbalance,

50 Regular expression overflow.

The syntax of the compile routine is as follows:
compile(instring, expbuf, endbuf, eof)

The first parameter instrigg is never used explicitly by the

'compile routine but is useful for programs that pass down
different pointers to input characters, It is sometimes
used in the. INIT declaration (see below). Programs which
call functions to input characters or have characters in an
external array can pass down a value of ((char *) 0) for
this parameter,

The parameter expbuf is a character pointer, It points to
the place where the <compiled regular expression will be
placed,

The parameter endbuf is one more than the highest address
where the compiled regular expression may be placed, If the
compiled expression cannot fit in (endbuf-expbuf) bytes, a
call to ERROR(50) is made.

The parameter eof is the character that marks the end of the
regular expression, For example, in 52(1), this character
is usually a /.
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Each program that includes this file must have a #define
statement for INIT, This definition will be placed right
after the declaration for the function compile and the open-
ing curly brace ({). 1Tt is used for dependent declarations
and initializations. Most often it is used to set a regis-
ter variable to point the beginning of the regular expres-
sion so that this register variable <c¢an be used in the
declarations for GETC(), PEEKC() and UNGETC(). Otherwise it
can be used to declare external variables that might be used
by GETC(), PEEKC() and UNGETC(). See the example below of
the declarations taken from grep(1).

There are other functions in this file which perform actual
regular expression matching, one of which is the function
step. The call to step is as follows:

step(string, expbuf)

The first parameter to step is a pointer to a string of
characters to be checked for a match, This string should be
null terminated,

The second parameter expbuf is the compiled regular expres-
sion which was obtained by a call of the function compile.

The function step returns one, if the given string matches
the regular expression, and zero, if the expressions do not
match, TIf there is a match, two external character pointers
are set as a side effect to the call to step. The variable
set in step is loec1, This is a pointer to the first charac-
ter that matched the regular expression. The variable loc2,
which is set by the function advance, points to the charac-
ter after the 1last character that matches the regular
expression, Thus, if the regular expression matches the
entire 1line, locl1 will point to the first character of
string and loc2 will point to the null at the end of string.

uses the external variable circf which is set by com—

Step
pile if the regular expression begins with 7, If this is

set, step will only try to match the regular expression to
the beginning of the string, If more than one regular
expression is to be compiled before the first 1is executed
the value of c¢iref should be saved for each compiled expres-
sion and c¢ircf should be set to that saved value before each-
call to s?gstd

The function advancg is called from step with the same argu-
ments as step. The purpose of step is to step through the
string argument and call advance; -step continues until
Egvangg returns a one indicating a match or until the end of

strigg is reached, If one wants to constrain string to the
beginning of the line in all cases, step need not be called;
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simply call advancg.

When advance encounters a ® or \{ \} sequence in the regular
expression, it will advance its pointer to the string to be
matched as far as possible and will recursively call itself
trying to match the rest of the string to the rest of the
regular expression. As long as there is no match, advance
will Dback up along the string until it finds a match or
reaches the point in the string that initially matched the ¥
or \{ \}. It is sometimes desirable to stop this backing up

before the initial point in the string is reached, If the
external character pointer loecs is equal to the point in the
string at sometime during the backing wup process, advance

will ©break out of the loop that backs up and will return
zero, This is used by ed(1) and sed(1) for substitutions
done globally (not just the first—ggcurrence, but the whole
line); for example, expressions like s/y%*//g do not 1loop
forever.,

The routines ecmp and getrange are trivial and are called by
the routines previously mentioned,

EXAMPLES A
The following is. an example of how &%the regular expression
macros and calls look from grep(1):

#define INIT register char ¥sp = instring;
#define GETC() (¥*sp++)
ffdefine PEEKC() (*sp)

f#define UNGETC(e) (--~sp)
f#fdefine RETURN(e) return;
#define ERROR(e) regerr()

#include <regexp.h>

compile(*®argv, expbuf, &expbuf[ESIZE], '\0');

if(step(linebuf, expbuf))
succeed();

FILES
/usr/include/regexp.h

SEE ALSO
ed(1), grep(1), sed(1).

BUGS
The routine ecmp is equivalent to the Standard 1I/0O routine
strnemp and should be replaced by that routine,
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NAME
term -~ conventional names for terminals

DESCRIPTION
The names in this file are used by certain commands (e.g.,
nroff, mm(1), man(1), tabs(1)) and are maintained as part of
the shell environment (see  sh(1), profile(l), and
environ(5)) in the variable $TERM:

1520 Datamedia 1520

155 Motorola EXORterm 155

1620 Diablo 1620 and others using the HyTvpe II printer
1620<12 same, in 12-pitch mode

165 Motorola EXORset 165

2621 Hewlett-Packard HP2621 series

2631 Hewlett~Packard 2631 line printer

2631-c Hewlett—Packard 2631 line printer -~ compressed mode
2631<e Hewlett-~Packard 2631 line printer « expanded mode
2640 Hewlett—~Packard HP2640 series

2645 Hewlett-Packard HP26U4n series (other than the 2640 series)
300 DASI/DTC/GSI 300 and others using the HyType I printer
300<12 same, in 12<pitch mode

300s DASI/DTC/GSI 300s

382 DTC 382

300s<12 same, in 12-pitch mode

3045 Datamedia 3045

33 TELETYPE(Reg.) Terminal Model 33 KSR

37 TELETYPE Terminal Model 37 XSR
40<2 TELETYPE Terminal Model 40/2

4o-4 TELETYPE Terminal Model 40/}

4540 TELETYPE Terminal Model 4540

3270 IBM Model 3270

4000a - Trendata U4n00a

4o14 Tektronix 4014

43 TELETYPE Model 43 KSR

450 DASI 450 (same as Diablo 1620)

450<12 Same, in 12<pitch mode

735 Texas Instruments TI735 and TIT25%5

745 Texas Instruments TIT4S

dumb generic name for terminals that lack reverse

; line~feed and other special escape sequences
syne generic name for synchronous TELETYPE
4Us40-compatible terminals

hp Hewlett-Packard (same as 26U45)

lp generic name for a line printer

tn1200 General Electric TermiNet 1200

tn300 General Electric TermiNet 300

tvigs0 TeleVideo 950

Local changes to this 1list are common. Refer to
/eto/termeap for information on terminals supported for your
system.
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Up to 8 characters, chosen from [~a~z0<9], make up a basic
terminal name. Terminal sub~models and operational modes
are distinguished by suffixes beginning with a -, Names
should be based on original vendors, rather than local dis-
tributors. A terminal acquired from one vendor should not
have more than one distinct basic name,

Commands whose behavior depends on the tvpe of terminal
should accept arguments of the form enggm/where term is one
of the names given above; if no such argument 1is present,
such commands should obtain the terminal type from the
environment variable $TERM, which, in turn, should contain
term,

SEE ALSO , ; _
mn(1), nroff(1), tplot(1G), sh(1), stty(1), tabs(1), pro-
file(4), environ(s).

BUGS
Programs that should make use of this file do not adhere to
the nomenclature in a consistent manner,
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NAME

SYNOP

DESCR

st mode is defined in this file also.

5)

stat -

SIS

#include <sys/types.h>
#finclude <sys/stat.h>

IPTION

The system calls stat and fstat return data whose
The encoding of the field

data returned by stat system call

is defined by this include file.

/%
* Struc
*y

struct

{

by

##define
#define
ffdefine
ffdefine
#define
#define
#define
#define
fdefine
#define
#define

#define

FILES

SEE A

ture of

stat

dev t
ino:t
ushort
short
ushort
ushort
dev_t
off ¢t
time_t
time t
time:t

S_IFMT
S_IFDIR
S_IFCHR
S_IFBLK
S_IFREG
S_IFIFO
S_ISUID
S_ISGID
S_ISVTX
S_IREAD
S_IWRITE
S_IEXEC

the result of stat

st_dev;
st_ino;

st_mode;
st_nlink;

st_uid;
st_gid;

st_rdev;
st_size;
st_atime;
st_mtime;
st_ctime;

0170000
0040000
0020000
0060000
0100000
0010000
ou000
02000
01000
00400
00200
00100

/usr/include/sys/types.h
/usr/include/svs/stat.h

LSO
stat(2),

tvpes(s

).

/ ®
/%
VA
VA
/%
/%
/%
VA
VA
/*
VA
/®

type of file %/
directory ¥/

8TAT(5)

character special */

block special ¥/
regular %/

fifo #*/

set user id on execution */

structure

set group id on execution ¥/
save swapped text even after use ¥*/

read permission,
write permission,

owner %/

owner #*/

execute/search permission,

Printed 6
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NAME

SYNOPSIS

- #include <sys/types.h>

DESCRIPTION
The data types defined

tem

code:

The form daddr t is used for disk
on disk;
since 00:00:00 GMT,
parts

inode

code;

typedef
tvpedef
typedef
typedef
tvpedef
typedef
typedef
typedef
typedef
typedef
typedef
typedef
tvpedef

of a

some

data

struct {
long
char #*
unsigned
unsigned
ushort
short
long

int
short
long
long
long

see

device

types « primitive system data types

in the include
of these types

int r{1];

int
short

fs(4).
January 1,
code specify kind and unit number of a

}o*
daddr_t
caddr_t
uint;
ushort;
ino_t;
cent tg
time t;

file are used in
accessible to user

are

physadr;

labeIl_t[101];

dev_t;
off t;
paddr_t
key_ t;

.
1]

addresses

TYPES(5)

Sys~

in an

Times are encoded in seconds

1970.

device and are installation-dependent.

in

bytes

from

ables are used to save the
process is running.

SEE ALSO

fs(4).

the beginning of a file.
processor

The

major and

minor.

Offsets are measured

-state

The label t varie

another
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NAME
termcap -~ terminal capability data base

SYNOPSIS
/etec/termcap

DESCRIPTION
Termcap is a data base which describes terminals. Each
entry in the file gives a set of capabilities for a terminal
and describes how operations are performed, Padding

requirements and initialization sequences are included in
termcap. The data base is used by programs such as li<1)'

Entries in termcap consist of a number of ':' separated

fields. The first entry for each terminal gives the names
which are known for the terminal, separated by ~1{' charac-
ters, The first name is always 2 characters long and is

used by older systems which store the terminal type in a
16-bit word in a systemwide data base., The second name is
the most common abbreviation for the terminal and the 1last
name should ©be a long name fully identifyving the terminal,
The second name should contain no blanks; the last name may
well contain blanks for readability,

Preparing Descriptions

The most effective way to prepare a terminal description is
to 1imitate the description of a similar terminal in termcap
and build up a description gradually, using partial descrip-
tions with ex to check that they are correct, Be aware that
a very unusual terminal may expose deficiencies in the abil-
ity of the termcap file to describe it or bugs in ex. To
easily test a new terminal description, set the environment
variable TERMCAP to a pathname of a file containing the
description being worked on; the editor will 1look there
rather than in /etec/termcap, TERMCAP can also be set to the
termcap entry itself to avoid reading the file when starting
up the editor,

Similar Terminals

If there are two very similar terminals, one can be defined
as being Just like the other with certain exceptions. The
string capability te can be given with the name of the simi-
lar terminal. This capability must be last and the combined
length of the two entries must not exceed 1024, Since term-
1lib routines search the entry from left to right, and since
the tc capability is replaced by the —corresponding entry,
the <capabilities given at the left override the ones in the
similar terminal, A capability can be cancelled with xx@
where xx is the capability. For example, the entry
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hnj2621nl :ks@:ke@:tc=2621:

defines a 2621nl that does not have the ks or ke capabili-
ties, and hence does not turn on the function key labels
when in visual mode, This is useful for different modes for
a terminal, or for different user preferences,

CAPABILITIES .
Capabilities in termcap are of three types: Boolean capabil-~
ities, which indicate that the terminal has some particular

feature; numeric capabilities, which give the =size of the
terminal or the size of particular delays; and string capa-
bilities, which give a sequence that can be used to perform
particular terminal operations.

Entries may be continued onto multiple lines by giving a \
as the last character of a 1line. Empty fields may be
included for readability (e.g., between the last field on a
line and the first field on the next).

List of Capabilities

(P) indicates padding may be specified
(P*) indicates that padding may be based on no. lines affected

Name Type Pad? Description

ae str (P) End alternate character set

al str (P*¥) Add new blank line

am bool Terminal has automatic margins

as str (P) Start alternate character set

be str Backspace character, if not “H

bs bool Terminal can backspace with “H

bt str (P) Back tab : ,

bw bool Backspace wraps from column 0 to last column
cC str Command character in prototvpe if terminal settab
ed str (P*) C(Clear to end of display

ce str (p) Clear to end of line

¢h str (P) Like c¢m but horizontal motion only, line stays sa:
el str (P¥*¥) C(Clear screen

cm str (P) Cursor motion

co num Number of columns in a line

er str (P*) Carriage return, (default "M)

cs str (P) Change scrolling region (vt100), like cm

cv str (p) Like ch but vertical only,

da bool Display may be retained above

dB num Number of millisec of bs delay needed

db bool Display may be retained below

dcC num Number of millisec of c¢r delay needed

de str (P*) Delete character

daF num Number of millisec of ff delay needed

dl str . (P¥) Delete line

dm str Delete mode (enter)

- 2 - Printed 6 1985



TERMCAP(5)

dN
do
dT
ed
ei
eo
ff
he
hd
ho
hu
hz
ic
if
im
in
ip
is
k0-k9
kb
kd
ke
kh
kl
kn
ko
kr
ks
ku
10-19
1i
11
ma
mi
ml
ms.
mu
ne
nd
nl
ns
os
pc
pt
se
sf
Sg
so
sr
ta
te
te

num
str
num
str
str
str
str
bool

.str

str
str
str
str
str
bool
bool
str
str
str
str
str
str
str
str
num

‘str

str
str
str
str
num
str
str
bool
str
bool
str
bool
str
str
bool
bool
str
bool
str
str
num
str
str
str
str
str

(P¥*)

(P)

(P¥)

(P*)

(P)

—~ e~
jav)

TERMCAP(5)

Number of millisec of nl delay needed
Down one line

Number of millisec of tab delay needed
End delete mode

End insert mode; give :ei=z: if {e¢

Can erase overstrikes with a blank
Hardcopy terminal page eject (default "L)
Hardcopy terminal

Half-line down (forward 1/2 linefeed)
Home cursor (if no em)

Half-line up (reverse 1/2 linefeed)
Hazeltine; can't print “'s

Insert character

Name of file containing is

Insert mode (enter); give :im=: if {i¢
Insert mode distinguishes nulls on display
Insert pad after character inserted
Terminal initialization string

Sent by other function keys 0-9

Sent by backspace key

Sent by terminal down arrow key

Out of keypad transmit mode

Sent by home key

Sent by terminal left arrow key

Number of other keys

Termcap entries for other non-function keys
Sent by terminal right arrow key

Put terminal in keypad transmit mode

Sent by terminal up arrow key

L.abels on other function keys

Number of lines on screen or page

Last line, first column (if no em)

Arrow key map, used by vi version 2 only
Safe to move while in insert mode

Memory lock on above cursor,

Safe to move while in standout and underline mode
Memory unlock (turn off memory lock).

No correctly working carriage return (DM250C,H200:
Non~destructive space (cursor right)
Newline character (default \n)

Terminal is a CRT but doesn't scroll.
Terminal overstrikes

Pad character (rather than null)

Has hardware tabs (may need to be set with is)
End stand out mode

Scroll forwards ,
Number of blank chars left by so or se
Begin stand out mode

Seroll reverse (backwards)

Tab (other than "I or with padding)

Entry of similar terminal - must be last
String to end programs that use om
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ti str String to begin programs that use cm

ue str Underscore one char and move past it
ue str End underscore mode
ug num Number of blank chars left by us or ue
) ul bool Terminal underlines even though it doesn't overst
up str Upline (cursor up)
us str Start underscore mode
vb str Visible bell (may not move cursor)
ve str Sequence to end open/visual mode
vs str Sequence to start open/visual mode
xb bool Beehive (fl1=zescape, f2=ctrl C)
xn bool A newline is ignored after a wrap (Concept)
xr bool Return acts like ce \r \n (Delta Data)
Xs bool Standout not erased by writing over it (HP 2647)
xt bool Tabs are destructive, magic so char (Teleray 1061

A Sample Entry

The following entry, which describes the Concept-100, 1is
among the more complex entries in the termcap file as of
this writing. (This particular concept entry 1is outdated,
and is used as an example only.)

c1ic¢100;concept100:is=\EUNEFf\E7\ES\ES\EI\NENH\EK\E\N200\E0&\200:\
tal=3%\E"P:am:bs:cd=16%¥\E"C:ce=16\E"S:cl=2*"L:cm=\Ea%+ %+ :c.
:de=16\E"A:d1=3%*\E"B:ei=\E\200:e0:im=\E"P:in:ip=16%:1ig#2’ i
tse=\Ed\Ee:so=\ED\EE:ta=8\t:ul:up=\E;:vb=\EK\EK:xn:

Capability Descriptions

All capabilities have 2-letter codes. For instance, the
fact that the Concept-100 has automatie margins (i.e., an
automatic return and linefeed when the .end of a 1line 1is
reached) is indicated by the capability am in the sample
description above, Numeric capabilities are followed by the
character “#' and then the value. Thus, e¢o, which indicates
the number of columns the terminal has, gives the value "80'
for the Concept-100,

String-valued capabilities, such as ce (clear to end of line
sequence), are given by the 2-character code, an '=', and a
string ending at the next field separator (:). A delay in
milliseconds may appear after the “=' in such a capability
and padding characters are supplied by the editor after the
remainder of the string is sent to provide this delay. The
delay can be either an integer, e,g., “20', or an integer
followed by an “*' i,e,, “3%', An “#*' indicates that the
padding required is proportional to the number of lines
affected by the operation, and the amount given is the per-
affected-unit padding required. When an “#' is specified,
it is sometimes useful to give a delay of the form ~3.5' to -
specify a delay per unit to tenths of milliseconds,
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A number of escape sequences are provided in the string-
valued capabilities for easy encoding of characters there,
A \E maps to an ESCAPE character, “x maps to a control-x for
any appropriate x, and the sequences \n \r \t \b \f give a

newline, return, tab, backspace and formfeed, Finally,
characters may be given as 3 octal digits after a \, and the
characters ”~ and \ may be given as \" and \\, If it 1is

necessary to place a colon (:) in a capability, it must be
escaped in octal as \072. If it is necessary to place a
null character in a string capability, it must be encoded as
\200. The routines which deal with termcap use C strings,
and strip the high bits of the output very late; therefore,
a \200 comes out as a \000 would.

Basic capabilities

The number of columns on each line for the terminal is given
by the <¢0 numeric <capability. If the terminal is a CRT,
then the number of lines on the screen is given by the 11
capability, If the terminal wraps around to the beginning
of the next line when it reaches the right margin, its
description should include the am capability. If the termi-
nal ¢can clear its screen, this is given by the ¢l string
capability. If the terminal can backspace, it should have
the bs capability, unless a backspace is accomplished by a
character other than "H, in which case the alternate charac-
ter should be given as the bec string capability. If it
overstrikes (rather than clearing a position when a charac-
ter is struck over), it should have the os capability.

A very important point is that the 1local cursor motions
encoded 1in termcap are undefined at the left and top edges
of a CPRT terminal., The editor will never attempt to Dback-
space around the 1left edge, nor will it attempt to go up
locally off the top. The editor assumes that feeding off
the bottom of the screen will cause the screen to scroll up,
and the am capability tells whether the cursor sticks at the
right edge of the screen. - If the terminal has switch-
selectable automatic margins, the termcap file usually
assumes that this is on, i.e,, am.

These capabilities suffice to describe hardcopy and glass-
tty terminals, Thus, the model 33 teletype is described as

t31331tty33:coif7T2:0s
while the Lear Siegler ADM-3 is described as
cljadm3|3ilsi adm3:am:bs:cl="Z:1if#2U:co#80

Cursor addressing
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Cursor addressing in the terminal is described by the c¢m
string capability. It uses escapes like those 1in
printf(3s), i.e., %x. These substitute to encodings of the
current line or column position, while other characters are
passed through unchanged, If the em string is thought of as
being a function, then its arguments are the line and column
to whiech motion is desired, The % encodings have the fol-
lowing meanings: '

%d as in printf, 0 origin

%2 like %2d

%3 like %3d

%. like %c _

%+x adds x to value, then %.

$>xv if value > x adds y, no output. .

%r reverses order of line and column, no output

41 increments line/column (for 1 origin)
%% gives a single %

n exclusive or row and column with 0140 (DM2500)
%B BCD (16*(x/10)) + (x%10), no output.
%D Reverse coding (x-2%(x%16)), no output. (Delta Data).

For example, to get to row 3 and column 12 the HP2645 needs
to be sent \E&al2c03Y padded for 6 milliseconds. Note that
the order of the rows and columns is inverted here, and that
the row -and column are printed as 2 digits. Thus, its em
capability is ecm=6\E&%r%2c%2Y. The Microterm ACT-IV needs
the current row and column sent, preceded by a “T, with the
row and column simply encoded in binary, cm="T%.%.. Termi-
nals which wuse %. need to be able to backspace the cursor
“(bs or be), and to move the cursor up one line on the screen
(up 1is 1introduced below). This is necessary because it is
not always safe to transmit \t, \n "D and \r, because the
system may change or discard them. ’

A final example 1is the LSI ADM~-3a, which uses row and column
offset by a blank character; thus, em=z\Ez=%+ %+ .

Cursor motions

If the terminal can move the «cursor one position to the
right, leaving the character at the current position
unchanged, this sequence should be given as nd (non-
destructive space). If it can move the cursor up a line on
the screen in the same column, this should be given as wup.
If the terminal has no cursor addressing capability, but can
home the cursor (to the very upper left corner of screen),
this can be given as ho; similarly, a fast way of getting to
the lower left hand corner can be given as 11; this may
involve moving up with up from the home position, but the
editor will never do this itself (unless 11 does) because it
makes no assumption about the effect of moving up from the
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home position,
Area clears

If the terminal can clear from the current position to the
end of the line, leaving the cursor where it is, this should
be given as ce, If the terminal can clear from the current
position to the end of the display, then this should be
given as e¢d. The editor only uses ed from the first column
of a line.

Insert/delete line

If the terminal can open a new blank line before the 1line
where the cursor is, this should be given as al; this is
done only from the first position of a 1line, The cursor
must then appear on the newly blank line, If the terminal
can delete the line which the cursor is on, this should ©be
given as dl; this is done only from the first position on
the line to be deleted,. If the terminal <c¢an scroll the
screen backwards, this can be given as sb, although just al
suffices., 1If the terminal can retain display memory above,
the da capability should be given; if display memory can be
retained below, db should be given, These capabilities  1let
the editor understand that deleting a line on the screen may
bring non-blank lines up from below or that scrolling back
with sb may bring down non-blank lines.

Insert/delete charadcter

Termcap can be used to describe two basic kinds of intelli-~
gent terminals with respect to insert/delete characters,
The most common insert/delete character operations affect
only the characters on the current line and shift characters
off the end of the line rigidly. Other terminals, such as
the Concept 100 and the Perkin Elmer Owl, make a distinction
between typed and untyped blanks on the screen, shifting
upon an insert or delete only to an untyped blank on the
screen; the blank is either eliminated or expanded to 2
untyped blanks. You can find out which kind of terminal you
have by clearing the screen and then typing text separated
by cursor motions., Type abe def wusing 1local cursor
motions (not spaces) between the abe and the def,. Then
position the —cursor before the abc and put the terminal in
insert mode,. If typing characters causes the rest of the
line to shift rigidly and characters to fall off the end,
then your terminal does not distinguish between blanks and
untyped positions, " If the abec shifts over to the def which
then move together around fthe end of the current 1line and
onto the next as you insert, you have the second type of
terminal, and should give the capability 4n, which stands
for insert null. If your terminal does something different
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and unusual then you may have to modify the editor to get it
to wuse the insert mode your terminal defines. We have seen
no terminals with an insert mode that does not fall into one
of these two classes,

The editor can handle both terminals which have an insert
mode, and terminals which send a simple sequence to open a
blank position on the current line, (Insert mode is prefer-
able to the sequence to open a position on the screen if
vour terminal has both,) To specify im, give the sequence to
get into insert mode or give an empty value if your terminal
uses a sequence to insert a blank position, Give as ei the
sequence to leave insert mode If you gave im with an empty
value, give ei with an empty value also, Now give as ie¢ any
sequence needed to be sent just before sending the character
to be inserted., Most terminals with a true insert mode will
not give 1ie¢; terminals which send a sequence to open a
screen position should give it here. If post-insert padding
is needed, give this as a number of milliseconds in ip (a
string option). Any other sequence which mayv need to be
sent after an insert of a single character may also be given
in ip.

It is occasionally necessary to move arocund while in insert
mode to delete characters on the same line (e.,g., if there
is a tab after the insertion position). If your terminal
allows motion while in insert mode you can give the capabil-
ity mi to speed up inserting in this case. Omitting mi will
affect only speed. Some terminals (notably Datamedia's)
must not have mi because of the way their insert mode works..

Finally, you can specify delete mode by giving dm and ed to
enter and exit delete mode; give de to delete a single char-
acter while in delete mode,

Highlighting, underlining, and visible bells

If your *ermlnal has sequences to enter and exit standout
mode these can be given as so0 and ge reSpectlvely. If there
are several flavors of standout mode (such as inverse video,
blinking, or wunderlining -  half brlght is not usually an
acceptable standoyt mode unless the terminal is 1in inverse
video mode constantly) the preferred mode is inverse video
by itself, If the code to change into or out of standout
mode leaves 1 or even 2 blank spaces on the screen, as the
TVI 912 and Teleray 1061 do, then ug should be given to tell
how many spaces are left

Codes to begin underlining and end underlining can be given
as us and ue, respectively,., 1If the terminal has a code to
underline the current character and move the cursor one
space to the right, such as the Microterm Mime, this can be
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i given as uwe. If the underline code does not move the cursor
- to the right, give the code followed by a nondestructive
space.

Many terminals, such as the HP 2621, automatically 1leave
standout mode when they move to a new line or the cursor is
addressed,. Programs using standout mode should exit stan-
dout mode before moving the cursor or sending a newline.

If the terminal has a way of flashing the screen to indicate
an error quietly (a bell replacement), this can be given as
vb; it must not move the cursor, If the terminal should be
placed in a different mode during open and visual modes of
ex, this can be given as vs and ve, sent at the start and
end of these modes, respectively,. These can be used to
change, e.g., from an underline to a block cursor and back.

If the terminal needs to be in a special mode when running a
program that addresses the cursor, the codes to enter and
exit this mode can be given as ti and te. This need arises,
for example, from terminals like the Concept-100 with more
than one page of memory. If the terminal has only memory-
relative cursor addressing and not screen relative cursor
addressing, a 1-~screen sized window must be fixed into the
terminal for cursor addressing to work properly.

If the terminal correctly generates underlined characters
(with no special codes needed), even though it does not
overstrike, you should give the capability wul. If over-
strikes are erasable with a blank, this should be indicated
by giving eo.

Keypad

If the terminal has a keypad that transmits codes when the
keys are pressed, this information can be given, Note that
it is not possible to handle terminals where the keypad only
works in local (this applies, for example, to the unshifted
HP 2621 keys). If the keypad can be set to transmit or not
transmit, give these <c¢odes as ks and ke; otherwise, the
keypad is assumed to always ftransmit,., The codes sent by the
left arrow, right arrow, up arrow, down arrow, and home Kkeys
can be given as ki, kr, ku, kd, and Kkh,  respectively. If
there are function keys such as fO0, f1, ..., f9, the codes
they send can be given as kO, kK1, ..., k9. If these keys
have labels other than the default f0 through f9, the labels
can be given as 10, 11, ..., 19, If there are other Kkeys
that transmit the same code as the terminal expects for the
corresponding function, such as clear screen, the termcap
2~letter codes can be given in the ko capability., For exam-
ple, :ko=cl,11,sf,sb: says that the terminal has clear, home
down, scroll down, and seroll up keys that transmit the same
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NOTE

thing as the e¢l, 11, sf, and sb entries. o _ 419

The ma entry is also used to indicate arrow keys on termi-
nals which have single character arrow kevs. It is obsolete”
but still in use in version 2 of vi, which must be run on
some minicomputers due to memory limitations, This field is
redundant with kl, kr, ku, kd, and Kkh. It consists of>
groups of 2 characters.,: In each group, the first character

is what an arrow key ‘sends,  the second "character 1is the

corresponding vi : command, These commands are h for kl, J
for kd, k for ku, .l for kr, and H for kh. -For example, the
Mime would be :ma="Kj"Zk"X1l:, indicating arrow keys left
("H), down ("K), up'(~Z), and right ("X). (There is no home
key on the Mime.)

Miscellaneous

If the terminal requires other than a null (zero) character
as a pad, this can be given as pe.

If tabs on the terminal require padding, or if the terminal
uses a character other than "I to tab, this can be given as
ta.

Hazeltine terminals, which don't allow ~~' characters to be
printed, should indicate hz. Datamedia terminals, which
echo carriage-return linefeed for carriage return and then
ignore a following linefeed, should indicate ne. Early Con-
cept terminals, which ignore a linefeed immediately after an
am wrap, should indicate xn. 1If an erase-eol is required to
get rid of standout (instead of merely writing on top of
it), xs should be given. Teleray terminals, where tabs turn
all characters moved over to blanks, should indicate «xt.
Other specific terminal problems may be corrected by adding
more capabilities of the form xx.

Other capabilities include is8, an initialization string for
the terminal, and if, the name of a file containing long
initialization strings. These strings are expected to prop-
erlv clear and then set the tabs on the terminal, if the
terminal has settable tabs. If both are given, is will "be
printed before if. This is useful where {if 1is
/usr/lib/tabset/std but is8 clears the tabs first.

Termcap is based on software developed by The University of
California, Berkeley, California, Computer Science Division,
Department of Electrical Engineering and Computer SCience.

Termcap will be replaced by terminfo in the next release.

Transition tools will be provided,
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FILES
/etec/termcap file containing terminal descriptions

SEE ALSO
ex(1), termcap{(3), vi(1)

WARNINMGS AND BUGS .
Ex allows only 256 characters for string capabilities, and
the routines in termcap(3) do not check for overflow of this
buffer., The total length of a single entry (excluding only
escaped new-lines) may not exceed 1,024,

The ma, vs, and ve entries are specific to the vi program,

Not all programs support all entries. There are entries
that are not supported by any program,
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wait(1)
awk(1)
ungetc(38)
back(6)
back(6)
fine(1M) .
filesave(1M)
frec(1M)
spare(8)
banner(1)
termcap(5)
ab41(3cC)
vi(1)
basename(1)
be(1)
bre(1M)
beopy(1M)
bdiff(1)
eb(1)
bessel(3M)
bfs(1)
fread(3S)
bsearch(3C)
tsearch(3C)
bj(6)

bj(6)
syne(1)
fsba(1M)
beopy(1M)
sum(1)
df(1M)
bre(1M)
brk(2)
bs(1)
bsearch(3C)
stdio(3S)
setbuf(38)
mknod ( 1M)
swab(3C)
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ce-

cflow: generate
cpp: the

¢b:

lint: a

cxref: generate

de: desk
cal: print

cu:

data returned by stat system
malloc, free, realloc,

intro: introduction to system
link and unlink system

an LP line printer 1lp,
termcap: terminal

asa: interpret ASA

text editor (variant of ex for

remainder, absolute value/ floor,
floor, ceil, fmod, fabs: floor,

pipe: create an interprocess
ungete: push

neqn eqnchar: special

cuserid: get

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

tr: translate

interpret ASA carriage control
isentrl, isascii: classify
_tolower, toascii: translate
lastlogin, monaccet, nuliadm,/

/dfsck: file system consistency
checking procedure.

text for troff cw,

for nroff or troff eqn, neqn,
lint: a C program

grpck: password/group file
checkall: faster file system
copy file systems with label
copv file systems with label
processed by fsck
the MM/ mm, osdd,
file sum: print

formatted with

compiler
flow graph s..ieeseseccseacssnsas
language preprocesSsor ...viseesss
program beautifier ....ceeveevens
program checker
C program cross—reference ,........
cal: print calendar c.eceesevensnns
calculator
calendar
calendar: reminder service .,.......

e s s e 088 P s s e st IIEDIE

se s s e s e st e
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‘call another UNIX SYSTEM V system .

call stat:
calloc: main memory allocator .....
calls and error numbers ...cseevees
calls. link, unlink: exercise .....
cancel: send/cancel requests to ...
capability data base ..ceeresnerens
carriage control characters .......
casual users) edit:
cat: concatenate and print files ..
cat: phototypesetter interface ....
cb: C program beautifier ,.........
ce- C compiler
cd: change working directory ......
ceil, fmod, fabs: floor, ceiling, .
ceiling, remainder, absolute/ .....
cflow: generate C flow graph ......
channel ...eeeessccesesanscssnoansss
character back into input stream ..
character definitions for eqn and .
character login name of the user .,
character or word from stream
character or word on a stream
character set
characters ...cceeeeccesesvassnasans
characters asa: ..eesessecccosasase
characters /isprint, isgraph, .....
characters /tolower, _toupper, ....
chargefee, ckpacct, dodisk,
chdir: change working directory ...
check and interactive repair. .....
checkall: faster file system ......
checkew: prepare constant-width ...
checkeq: format mathematical text .
CheCKer ..iiesseessnsnsncsccansnssss
checkers, pWeK, ..iceeceeecosoecnose
checking procedure. ......eeceeeees
checking. volcopy, labelit: ..veens
checking. volcopy, labelit: .......
checklist: list of file systems ...
checkmm: print/check documents ....
checksum and block count of a

et s e s 9B v s e0 s

s e s e e e s0 00 e

s eev s

ce(1)
eflow(1)
epp(1)
eb(1)
lint(1)
cxref(1)
cal(1)
de(1)
cal(1)
calendar(1)
cu(1C)
stat(s)
malloc(3C)
intro(2)
link(1M)
1p(1)
termcap(5)
asa(1)
edit(1)
cat(1)
cat(7)
eb(1)
ce(1)
ed(1)
floor(3M)
floor(3M)
eflow(1)
pipe(2)
ungetc(38)
eqnchar(5)
cuserid(38)
getc(38)
pute(38)
ascii(5)
tr(1)
asa(1)
ctype(3C)
conv(3C)
acctsh(1M)
chdir(2)
fsck(1M)
checkall(1M)
ew(1)
eqn(1)
lint(1)
pwek(1M)
checkall(1M)
volcopy(1M)

volcopy.im.0ld

checklist(4)
mm(1)
sum(1)



chess: the game of

chown,
times: get process and
terminate wait: wait for

a file
group
for a command.

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

inquiries ferror, feof,
alarm: set a process's alarm
eron:

ldaclose:
close:

ldclose,

fclose, fflush:

YUl /idint,

(ne real,

float, sngl, dble,
common to two sorted files
system: issue a shell

test: condition evaluation

time: time g

nice: run a

change root directory for a

env: set environment for

uux: unix to unix

quits nohup: run a

getopt: parse

/shell, the standard/restricted
system activity timex: time a
per-process/ acctems:

argument list(s) and execute
install: install

mk: how to remake the system and
programs intro: introduction to
/to system maintenance

and miscellaneous accounting

ar:

as-

output a.out:

1dclose, ldaclose: close a
/section header of a

linenum: line number entries in a

Permuted Index

CheSS tiiieernneencsssnsccsssssnans

chess: the game of cheSS ..eceeeves
chgrp: change owner or group
child process times ...cevevecsenss
child process to stop or
chmod : change mode
chmod ; change mode of file ........
chown: change owner and group of .,
chown, chgrp: change owner or
chroot: change root directory .....
chroot: change root directory
ckpacct, dodisk, lastlogin,
classify characters /isprint,
¢clean<up.
clear i-node. suiiieesesecnncscnncns
clearerr, fileno: stream status
ClOCK tiiveveeeerosncsansnsnnssnnan
clock daemon. ceieecsscassnccssnsss
clock: report CPU time used ..,.,...
close a common object file ........
close a file descriptor ...cveecees
close: close a file descriptor ....
close or flush a stream
clri: clear inode. seesesvvesssees
cemp: compare two files ..ieieesesnes
cmplx, demplx, ichar, char:/ ......
col: filter reverse line<feeds ....
comm: select or reject lines ......
command
command
command ...ieeescesasrssnsesssnecsns
command at low priority ...eeeecses
command, chroot: ...c.ceessccccsses
command execution ...eeeecesvscasnse
command execution ....eeececvosscce
command immune to hangups and .....
command OptiONS ...eeeeevessocncass
command programming language ......
command; report process data and ..
command summary from ..eeesescccces
command xargs: construct ...cceeves
commands.,
commandsS .uisesessccnncasessssssnns
commands and application .....ccc..

es e s e s s PO IR LLGEL

e 0 et e s e B e RO ELIBIEEROSETDLES

A A N I I S A A A A N N N AN ]

LI RN I B A B R AN C A AT BN NI A S B A

s 000 e 000 c 0o

commands and application/ .........

commands. /of accounting ....ceeoeeee
common archive file format
common assembler ,.....ececevcessns
common assembler and link editor ..
common object file ..iievevenonsonses
common object file sevvenvevsnnecss
common object file .. .ceveieenescons
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chess(6)
chess(6)
chown(1)
times(2)
wait(2)
chmod (1)
chmod (2)
chown(2)
chown(1)
chroot(1M)
chroot(2)
acctsh(1M)
ctype(3C)
uuclean(1M)
clri(1M)
ferror(3S)
alarm(2)
eron(1M)
clock(3C)
ldclose(3X)
close(2)
close(2)
fclose(3S)
elri(1M)
emp(1)
ftype(3F)
col(1)
comm(1)
system(3S)
test(1)
time(1)
nice(1)
chroot(1M)
env(1)
uux(1C)
nohup(1)
getopt(1)
sh(1)

timex (1)
acctems(1M)
xargs(1)
install(1M)
mk(8)
intro(1)
intro(1M)
acct(1M)
ar(y)

as(1)
a.out(l)
ldclose(3X)
ldshread(3X)
linenum(4)



Permuted Index

nm: print name list of

scenhdr: section header for a
routines ldfen:

ldopen, ldaopen: open

/line number entries of

read the file header of

seek to the symbol table of
indexed svmbol table entry of
relocation information for
entries of a section of

to the optional file header of
to an indexed/named section of
number entries of a section of
format syms:

of a svmbol table entry of a
filehdr: file header for

1d: link editor for

size: print section sizes of
comm: select or reject lines
ipes: report inter~process
stdipe: standard interprocess
diff: differential file

bdiff: file

cmp:

diff3: 3-way differential file
diremp: directory

regemp: regular expression
expression regemp, regex:
regexp: regular expression

ce~ C

yacc: vet another

modest—-sized programs bs: a
erf, erfc: error funection and
wait: await

pack, pcat, unpack:

table entry of a/ ldtbindex:
cat:

synchronous printer scat:

test:
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system, lpadmin:

config:

fwtmp, wtmpfix: manipulate

an out-going terminal line
accteonl, accteon2:

fsck, dfsck: file system
report and interactive status
¢w, checkew: prepare

mkfs:

execute command xargs:

remove nroff/troff, tbl, and egn
i1s: 1list

- common object

common object

file (evereccecnnness
common object file ..iesceacenenens
common object file accesSs ..ivvenve.
common object file for reading ...,
common object file function .......
common object file ldfhread: ......
common object file ldtbseek: ......
common object file /read an .......
common object file reloc: .....v...
common object file /relocation ....
common object file /seeK teveeveesne
common object file /seekK teeevvrren
common object file /seek to line .,
common object file symbol table ..,

file /the index
fileS sieeervnsnacnns
fileS teevenvcsrnnnss
files tiecenessinnans
sorted files ........
communication facilities status ...
communication package ...eeveecceas
comparator ....ceesesccccsssscssnsa
comparator for large files ...vevevs
compare two fileS ..cieevevsccnnsns
COMPAriSON cieesecssasssssasssassses
COMPAriSON civeecesscccnscsssssncsns
COMPile .eveeesncssonnscsnsccsnnsess
compile and execute a regular .....
compile and match routines ....vee.
compiler
compiler—compiler .....cececescenca
compiler/interpreter for .....e.ceus
complementary error function ......
completion of process ........
compress and expand files ....v000e
compute the index of a symbol
concatenate and print files .......
concatenate and print files on ....
condition evaluation command
config: configure UNIX SYSTEM V. ..
configure the LP SPOO1iNg .eesveses
configure UNIX SYSTEM V.
connect accounting records.
connection dial: establish
connect-time accounting.
consistency check and/ .,..cceeveee
console rjestat: RJE status ..ceen.
constant~width text for troff .....
construct a file system,
construct argument list(s) and
constructs deroff: ....ccveececces,
contents of directories ..eeeeeeens

common object
common object

common object
common to two

s e v e s s ee s sPsLOesOB L0

s s e
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nm(1)
senhdr(4)

ld fen(d)
ldopen(3X)
ld1lread(3X)
1d fhread(3X)
1dtbseek(3X)
ldtbread(3X)
reloc(l)
ldrseek{(3X)
ldohseek(3X)
ld sseek(3X)
1d1lseek(3X)
syms(l4)
ldtbindex(3X)
filehdr(y)
14(1)
size(1)
comm(1)
ipes(1)
stdipe(3C)
aiff(1)
bdiff(1)
emp(1)
daiff3(1)
diremp(1)
regemp(1)
regemp(3X)
regexp(5)
ee(1)
yace(1)
bs(1)

er f(3M)
wait(1)
pack(1)
ldtbindex(3X)
cat(1)
scat(1)
test(1)
config.68(1M)
lpadmin(1M)
config.68(1M)
fwtmp(1M)
dial(3C)
acctcon(1M)
fsck(1M)
rjestat(1C)
ew(1)
mkfs(1M)
xargs(1)
deroff(1)
1s(1)



csplit:
fentl: file
ve: version

asa: interpret ASA carriage
ioctl:

init, telinit: process
msgctl: message

semctl: semaphore

shmetl: shared memory
fentl: file

uucp status inquiry and job
tty:

term:

units:

dd;

floating-point number atof:
long integers 13tol, 1tol3:
base~64 ASCII/ ablil, 1l6la:
/gmtime, asctime, tzset:
and VAX<11/780/ fscv:
string ecvt, fevt, geovt:
scanf, fscanf, sscanf:
strtol, atol, atoi:

bcopy: interactive block
uucp, uulog, uuname: unix to unix
dd: convert and

cpio:

access time. dcopy:

checking. volecopy, labelit:
checking., volcopy, labelit:

cp, In, mv:

UNIX System—to~UNIX System file

and

format of
mem, kmem:
atan2: trigonometric/ sin,
sinh,

We: word

sum: print checksum and block
files

cpio: format of

out

core;

clock: report
craps: the game of

. ¢rashes

crash: what to do when the system
rewrite an existing one

file tmpnam, tempnam:

context
control
control
control
control
control
control
control
control
control
control

Permuted Index

SPlif L.iieeeinnsecerencnnns
characters .ieeeecscscscass
AeViCe civivevensossoancsens
initialization.
Operations teeseesscsssssess
operations ...ceeeeeeseness
Operations ..sesecscscscens
OptioNns .i.ieeeecrcssocacans
uustat:

controlling terminal interface ....
conventional names for terminals ..
cCoNversion pProgral .ceesesssscccses

convert
convert
¢onvert
convert
convert
convert
convert
convert
convert
copy.

and copy a file cieveveenen
ASCII string to
between 3-~byte integers ...
between long integer and ..
date and time to string ...
files between M68000 ......
floating-point number to ..
formatted input .....c..c...
string to integer

eae e v ev e

CODY sessoossesoesnssessansnsssnssse
copy @ file ,iceveevevsccsssocncnns
copy file archives in and out ,....
copy file systems for optimal .....
copy file systems with label ......
copy file systems with label ......
copy, link or move filesS ..eeesvnns
copy uuto, uupick: public ..eeeenee
core: format of core image file ...
core image file .ieevessnnoccscacns
COre MeMOTY 4sessescosansssossnssnnns

cos, tan, asin, acos, atan,

cosh, tanh: hyperbolic functions ..

count

count of a file .cvveeevsnenssncscns

¢cp, 1n,

mv: copy, link or move ....

cpio archive ,...eeveccecascsscnssns
cpio: copy file archives in and ...
cpio: format of cpio archive ......
cpp: the C language preprocessor ..

CPU time used

eraps

craps: the game of craps ..ceecececs

crash: examine system images.

crash: what to do when the system .,
Crashes .s.ieieerveecacsssssascscsnaes
creat: create a new file Or ..ieeese
create a name for a temporary .....

- vii -«

esplit(1)
fentl(2)
ve(1)
asa(1)
ioctl(2)
init(1M)
msgetl(2)
semctl(2)
shmetl(2)
fentl(5)
uustat(1C)
tey(T)
term(5)
units(1)
dd(1)
atof(3C)
13t0l(3C)
ab41(3C)
ctime(3C)
fsev(1M)
ecvt(3C)
scanf(3S)
strtol(3C)
bcopy(1M)
uucp(1C)
dd(1)
cpio(1)
dcopv(1M)
volcopy(1M)
volcopy.1m.old
ep(1)
uuto(1C)
core(l)
core(l)
mem(7)
trig(3M)
sinh(3M)
we(t)
sum(1)
ep(1)
cpio(l)
epio(1)
epio(y)
epp(1)
clock(3C)
eraps(6)
craps(6)
erash(1M)
crash.m68(8)
crash.m68(8)
ecreat(2)
tmpnam(3S)
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~existing one creat:
fork:

tmpfile:

pipe:

umask: set and get file

cxref: generate C program
DES encryption

terminal
terminal
asctime, tzset: convert date and/

ttt,

uname: get name of

uname: print name of

the slot in the utmp file of the
getcwd: get pathname of

of the user

each line of a file

line of a file cut:
constant-width text for troff
cross-reference

cron: cloek

errdemon: error-logging

lpd: line printer

terminate the error-logging
runacct: run

backup. filesave, tapesave:
/300s: handle special functions of
handle special functions of the
prof: display profile

time a command; report process
termcap: terminal capability
sputl, sgetl: access long integer
plock: lock process, text, or
call stat:

brk, sbrk: change

tyvpes: primitive system

join: relational

date: print and set the

date: print and set the

/gmtime, asctime, tzset: convert

/ifix, idint, real, float, sngl,

/real, float, sngl, dble, ecmplx,
optimal access time.

fsdb, fsdblb: file system
sdb: svmbolic

create a new file or rewrite an
create

8 NEeW ProCesS sssesesseranas
create a temporary file ...........
create an interprocess channel ...,
creation mask
¢ron: clock daemon.
cross—reference
erypt, setkey, encrypt: generate .,
csplit: context split .evieeveeeaenn
ct: spawn getty to a remote .......
ctermid: generate filename for ..,.
ctime, localtime, gmtime, ......c..

S e 0000 ee 0 I BB OBTOELISEOLLS

se s e e s PR OLILELETS

cu: call another UNIX SYSTEM V system

cubic: tic~tac—toe .s.eevecesscsnces

current operating system .....c00..:

current UNIX System ..cieeeeercenss
current user ttyslot: find ........
current working directory .........
cuserid: get character login name ,
cut: cut out selected fields of
cut out selected fields of each ..,
cwW, cheCKCW: Prepare .s..eseessccese
cxref: generate C program
daemon.
G3EMOMN. sseesvsssassasoscsnssrsasss
daemoON c.veesesvscscsssssscssssssnss
daemon. errstop:
daily accounting. ..ceeeveesscocses
daily/weekly UNIX file system .....
DASI 300 and 300s terminals ceeeeses
DASI 450 terminal 450:
data
data
data
data
data
data

P R I I N I N R R A A

and system activity timex: ...
Da5€ .tieevenceantrsalennssnses
in a machine independent/ ....
in memory ...vieeccesecoscncns
returned by stat system ......
data segment space allocation .....
data types tieeerettsctecccsacreccas
database operator ,.....ccec0cv0000s
date '
date ..iecivrecnensnitenrsnsccesorans
date and time to String ..eeeeveces
date: print and set the date ......
date: print and set the date ......
dble, emplx, demplx, ichar, char:/
de: desk calculator ....eeessnevene
demplx, ichar, char: explicit/ ....
dcopy: copy file systems for ......
dd; convert and copy a file .......
debugger.
debugger

®e e ev R0 eP ISP LILEEPNIRIROLERLEOELIOEDBEOETDRTORD
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- viii -~

creat(2)
fork(2)
tmpfile(3S)
pipe(2)
umask(2)
eron(1M)
exref(1)
erypt(3C)
esplit(1)
et(1C)
ctermid(3S)
ctime(3C)
cu(1C)
ttt(6)
uname(2)
uname(1)
ttyslot(3C)
getewd (3C)
cuserid(38)
cut(1)
cut(1)
cw(1)
exref(1)
eron( 1M)
errdemon( 1M)
1pd(1C)
errstop(1M)
runacct(1M)
filesave(1M)
300(1)
450(1)
prof(1)
timex (1)
termcap(5)
sputl(3X)
plock(2)
stat(5)
brk(2)
types(5)
join(1)
date(1)
date.1.01d
ctime(3C)
date(1)
date.1.01d
ftype(3F)
de(1)
ftype(3F)
dcopy(1M)
dd(1)
fsdb(1M)
sdb(1)



svsdef: syvstem

eqnchar: special character
basename, dirname:

tail:

mesg: permit or

and eqgn constructs

crypt, setkey, encrypt: generate
close: close a file

dup: duplicate an open file
de:

file access:

file:

ioctl: control

master : master

devnm:

blocks.

check and interactive/ fsck,
terminal line connection
comparator

comparison

sdiff: side<~by-side

diffmk: mark

diff:

diff3: 3-way

files

dir: format of

l1s: 1list contents of

rm, rmdir: remove files or
c¢d: change working

chdir: change working
chroot: change root

mkdir: make a

mvdir: move a

uuclean: uucp spool

diremp:

unlink: remove

chroot: change root

get pathname of current working
pwd: working

ordinary file mknod: make a
pathnames basename,

printers enable,

acct: enable or

type, modes, speed, and line
sadp:

df: report number of free
du: summarize

mount, umount: mount and

vi: screen oriented (visual)

~dir:

Permuted Index

definition,

I EEEEEENE N I BRI AR

definitions for eqn and negn ......
deliver portions of pathnames .....
deliver the last part of a file ...
deny meSSafeS sieessessessssrassces

deroff: remove nroff/troff, tbl,

DES encryption .iiieeevesssecssonas
descriptor ci.iiececccsesssnesscnas
descripltor siveeesssccccevscsssnocns

desk calculator

determine accessibility of a ......
determine file type .eveeeecencenss

device R EEEEREE N N I A RS SR Y N B Y

device information table .....cc0..

device name,
devnm: device name.

df: report number of free disk ....
dfsck: file system consisteticy ....

dial: establish an out-—going

diff: differential file ...veevevee
diff3: 3<way differential file ....
difference program ..eiieeessesecess
differences between files ...vveees
differential file comparator ......
differential file comparison ......
diffmk: mark differences between ..

format of directories ...eeves

diremp: directorv comparison ......

directories
directories

e s s 0 s s esss0svesens et

directories ...eeeersssessssccncsss
GirectOry ..i.iiieevecsessscsconscnns
directory tiveecevssacsccnsssansnes
directory ceeeeececessnsscsosnsccsne
directory .i.eeececssocscensssnnans

directory.
directory
directory
directory
directory
directory
directory

for a command,
getewd :

® 5 8 5 8 08 ¢ PSS S90S O e B Es e
clean—UpP. seeesessscncnse
COMpParisSon ceeessesssscee
ENEry ceeeecesessnscnsses

es e s s
s 00 s 000000

name e s eacsvesssosss s

directory, or a special or ...eesse
dirname: deliver portions of ......
disable: enable/disable LP ..e00eces
disable process accounting ........
discipline. /set terminal ...ceoses
disk access profiler .....eccceeses

disk blocks.

disk USBEL teeivevecenccnseoncsannsnses

dismount file system.

display editor based on €x ...coeeee
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sysdef(1M)
egnchar(s)
basename(1)
tail(1)
mesg(1)
deroff(1)
erypt(3C)
close(2)
dup(2)
de(1)
access(2)
file(1)
ioctl(2)
master .dec(4)
devnm(1M)
devnm( 1M)
af(1M)
fsck(1M)
dial(3C)
aiff(1)
diff3(1)
sdiff(1)
diffmk(1)
diff(1)
diff3(1)
diffmk(1)
dir(4)
diremp(1)
dir(4)

1s(1)
rm(1)

ed(1)
chdir(2)
chroot(2)
mkdir(1)
mvdir{1M)
uuclean(1M)
diremp(1)
unlink(2)
chroot(1M)
getewd(3C)
pwd (1)
mknod (2)
basename( 1)
enable(1)
acet(2)
getty(1M)
sadp(1)
df(1M)
du(1)
mount(1M)
vi(1)
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prof:

hypot: Euclidean

/lcongl8: generate uniformly
mm, osdd, checkmm: print/check
MM macro package for formatting
macro package for formatting

- slides mmt, mvt: typeset
nulladm,/ chargefee, ckpacct,
whodo: who is

reversi: a game of

nrand48, mrandi8, jrandi8,/
arithmetic: provide

trace: event<tracing

od: octal

object file

extract error records from
file dump:

descriptor

descriptor dup:

echo:

floating-~point number to string

end, etext,

for casual users)

ed, red: text

ex: text

sed: stream

screen oriented (visual) display
ld: link

common assembler and link

users) edit: text

effective user, real group, and
/getgid, getegid: get real user,
fsplit: split f77, ratfor, or
pattern grep,

LP printers

accounting acct:

enable, disable:

crypt, setkey,

setkey, encrypt: generate DES
makekey: generate

in program

getgrgid, getgrnam, setgrent,
/getpwuid, getpwnam, setpwent,
/getutline, pututline, setutent,
nlist: get

linenum: line number

man, manprog: print

man: macros for formatting
/1dlitem: manipulate line number

display profile data ...eceeesessas
distance function ....ceceeeeeeececne
distributed pseudo-random/ ........
documents formatted with the MM/ ..
documents mm: the
documents /the OSDD adapter .......
documents, viewgraphs, and ........
dodisk, lastlogin, monacct, ...c...
doing what.
dramatic reversals ..ieeececsescens
drandi8, erandid8, lrandi8g, ........
drill in number facts .c.eveecencnns
driver
du: summarize disk USAEE ..eeevecse

e s es s cses s e

QUMD tiieersasssoosoessasssassssnsns
dump: dump selected parts of an ...
dump., errdead: ...eeeeeccscsecnsaces
dump selected parts of an object ..
dup: duplicate an open file .......
duplicate an open file ...cvvevenes
echo arguments ...cccceesseccsesses
echo: echo arguments ..eeessecascss
ecvt, feovt, gevt: convert ..ieeeeeee
ed, red: text editor ...cecescecsen
edata; last locations in program ..
edit: text editor (variant of ex ..
editor
editor
editor

editor based Oon ex vVi: c.eeesccnnes
editor for common object files ....
editor output a.,out:
editor (variant of ex for casual ..
effective group IDs /real user, ...
effective user, real group, and/ ..
efl fileS ..iiveeevcessssnssccnsness
egrep, fgrep: search a file for a .

enable, disable: enable/disable ....

enable or disable process .....eee0
enable/disable LP printers ........
encrypt: generate DES encryption ..
encryption crypt, ..iieeeeennacscens
encryption Key .ieeeeeeaceesssnasss
end, etext, edata: last locations .
endgrent: obtain getgrent,
endpwent: get password file/ ......
endutent, utmpname; access utmp/ ..
entries from name list
entries in a common object file ...
entries in this manual
entries in this manual
entries of a common object file/ .,

sescees 00t o

ssee s s e

prof(1)
hypot(3M)
dranddg8(3C)
mm(1)

mm(5)
mosd(5)
mmt(1)
acctsh(1M)
whodo( 1M)
reversi(6)
drandig8(3cC)
arithmetic(6)
trace(7)
du(1)

od(1)
dump(1)
errdead(1M)
dump(1)
dup(2)
dup(2)
echo(1)
echo(1)
ecvi(3C)
ed(1)
end(3C)
edit(1)
ed(1)

ex (1)
sed(1)
vi(1)

14(1)
a.out(4)
edit(1)
getuid(2)
getuid(2)
fsplit(1)
grep(1)
enable(1)
acet(2)
enable(1)
erypt(3C)
erypt(3C)
makekey(1)
end(3C)
getgrent(3C)
getpwent{3C)
getut(3C)
nlist(3C)
linenum(4)
man{1)
man(5)
ldlread(3X)



/ldnlseek: seek to line number
/ldnrseek: seek to relocation
putpwent: write password file

unlink: remove directory
utmp, wtmp: utmp and wtmp
endpwent: get password file
/the index of a symbol table
/read an indexed symbol table
utmpname: access utmp file
execution

environ: user

profile; setting up an
execution env: set

getenv: return value for

sky: obtain

special character definitions for
‘remove nroff/troff, tbl, and
mathematical text for nroff or/
definitions for eqn and negn
mrandi8, jrand48,/ drandi§,
complementary error function
complementary error/ erf,

from dump,
daemon.

system error messages perror,
error function erf, erfec:

error function and complementary
sys_errlist, sys nerr: system
introduction to system calls and
errdead; extract

matherr:

errfile:

errdemon:

errstop: terminate the

err:

process a report of logged
spellin, hashcheck: find spelling
logged errors.

error-logging daemon,

line connection dial:

setmnt:

program end,

hypot:

expression expr:

test: condition

trace:

edit: text editor (variant of

(visual) display editor based on

Permuted Index

entries of a section of a common/
entries of a section of a common/
entry
entry
entry
entry
entry
entry
entry /setutent, endutent,
env: set environment for command
environ: user environment
environment

/getpwnam, setpwent,

environment at login time ........

environment for command
environment name

fOormats c.eeesecveossasscecnnos
of a common object file ..,.,..
of a common object file ,....

s e e s 000

"Se s se e s0 00800000 eBLGODLE

es s 00080800

ephemerides ..iieeceessscesssoncnns
egn and negn egnchar:! ..iceeeeeneess

egn constructs deroff:

eqn, neqn, checkeq: format ........
eqnchar: special character ........

erandi8, lrandi8, nrandi8,

erf, erfc: error function and ,....

erfe: error function and

ssesvs0 0

err: error-logging interface ......
errdead: extract error records ....
errdemon: error<lOgging ..ceeeeececss
errfile: error<log file format ....
errno, sys_errlist, sys nerr: .....
error function and complementary ..

error function erf, erfc:
error messages perror, errno,
error numbers intro:
error records from dump.

error<handling function ...eeeeeses
error<log file format ...cceceeeacne

error<logging daemon.
error-logging daemon.

s evss 0t 0000

error<-logging interface ..veeescoce

errors, errpt:
errors spell, hashmake,

errpt: process a report of ...eeeee

errstop: terminate the
establish an out-going terminal .
establish mount table.

etext, edata: last locations in ....

Fuclidean distance function .......

evaluate arguments as an
evaluation command
event-tracing driver
ex for casual users)
ex: text editor
eXx vi: screen oriented

- Xi -

seeaenv 0.
e e s s e s
e s s esse st
e s 0esacs s
s s 00000000000l

ld1lseek(3X)
ldrseek(3X)
putpwent(3C)
unlink(2)
utmp(y4)
getpwent(3C)
ldtbindex (3X)
ldtbread(3X)
getut (3C)
env(1)
environ(s)
environ(s)
profile(l)
env(1)
getenv(3C)
sky(6)
eqnchar(5)
deroff(1)
eqn(1)
egnchar(5)
drand48(3C)
erf(3M)
erf(3M)
err(7)
errdead( 1M)
errdemon( 1M)
errfile(4)
perror(3C)
erf(3M)
erf(3M)
perror(3C)
intro(2)
errdead (1M)
matherr(3M)
errfile(y)
errdemon(1M)
errstop(1M)
err(T)
errpt(1M)
spell(1)
errpt(1M)
errstop(1M)
dial(3C)
setmnt(1M)
end(3C)
hypot(3M)
expr(1)
test(1)
trace(7)
edit(1)
ex(1)

vi(1)
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crash:

execlp, execvp: execute a file
execute a file execl, execv,
execl, execv, execle, execve,
execle, execve, execlp, execvp:
regemp, regex: compile and
construct argument list(s) and
env: set environment for command
uux: unix to unix command
sleep: suspend

sleep: suspend

monitor: prepare

profil:

execvp: execute a file execl,
file execl, execv, execle,
execv, execle, execve, execlp,
system calls. link, unlink:
create a new file or rewrite an

exit,

exponential, logarithm, power,/
pack, pcat, unpack: compress and
exp, log, log10, pow, sqgrt:

; expression
expr: evaluate arguments as an
regemp: regular

routines regexp: regular
compile and execute a regular
greek: graphics for the

dump. errdead:

fsplit: split

absolute/ floor, ceil, fmod,
factor:

true,

data in a machine independent
fine:

procedure, checkall:

abort: generate an IOT

stream

floating-point number to/ ecvt,
fopen, freopen,

status inquiries ferror,

stream status inquiries
statisties for a file system.
fclose,

word from stream gete, getchar,
stream gets,

pattern grep, egrep,

chmod: change mode of

examine system images.
execl, execv, execle, execve, .....
execle, execve, execlp, execvp: ...
execlp, execvp: execute a file ....
execute a file execl, execv, ......
execute a regular expression ,.....
execute command xargs:
execution
eXecUtiON .sivsessescocscsssosnsrness
execution for an interval
execution for interval ...civeeecens
execution profile ....ceeeeenensons
execution time profile (..eeeeeesee
execv, execle, execve, execlp,
execve, execlp, execvp: execute a .
execvp: execute a file execl,
exercise link and unlink
existing one creat:
exit, _exit: terminate process ....
_exit: terminate process ..........
exp, log, 10g10, powW, SQrt: ceeeese
expand files .uiievevecensnncncensss
exponential, logarithm, power,/ ...
expr: evaluate arguments as an ....
eXpression .siieesecescascenesconnss
expression compile ..iveeeescsensss
expression compile and match ......
expression regemp, regeX: ceeessces
extended TTY«<37 type<bOX .cceeeeseses
extract error records from ........
77, ratfor, or efl files .eceseses
fabs: floor, ceiling, remainder, ..
factor a number ....ceeceveecasencs
factor: factor a number
false: provide truth values .......
fashion. /access long integer .....
fast incremental backup. ceeesseees
faster file system checking .......
fault ...eeeeecsesncncssnsssoscanas
felose, fflush: close or flush a ..
fentl: file control ...eeeeeeescane
fentl: file control options ...eees
fevt, gevt: convert ... veveeecennns
fdopen: open a stream ....ceoecoeces
feof, c¢learerr, fileno: stream ....
ferror, feof, clearerr, fileno: ...
ff: list file names and ...ceceeees
fflush: close or flush a stream ...
fgete, getw: get character or .....
fgets: get a string from a ...vc...
fgrep: search a file for a ,veeeees.
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erash(1M)
exec(?2)
exec(?2)
exec(2)
exec(2)
regemp(3X)
xargs(1)
env(1)
uux(1C)
sleep(1)
sleep(3C)
monitor(3C)
profil(2)
exec(2)
exec(2)
exec(2)
link(1M)
creat(2)
exit(2)
exit(2)
exp(3M)
pack(1)
exp(3M)
expr(1)
expr(1)
regemp(1)
regexp(5)
regemp(3X)
greek(5)
errdead(1M)
fsplit(1)
floor(3M)
factor(1)
factor(1)
true(1)
sputl(3X)
fine(1M)
checkall(1M)
abort(3C)
fclose(3S)
fentl(2)
fentl(s)
ecvt(3C)
fopen(3S)
ferror(3S)
ferror(3S)
fr(1M)
fclose(38)
gete(3S)
gets(38)
grep(1)
chmod(2)



core: format of core image

dd: convert and copy a

. group: group
issue: issue identification
link: link to a

mknod: build special

null: the null

passwd: password

read: read from

tail: deliver the last part of a
tmpfile: create a temporary
uniq: report repeated lines in a
write: write on a

determine accessibility of a
times utime: set

ldfen: common object

tar: tape

cpio: copy

pwck, grpck: password/group
change owner and group of a
diff: differential

bdiff:

diff3: 3-way differential

fentl:

fentl:

public UNIX System—~to-UNIX System
umask: set and get

selected fields of each line of a
close: close a

dup: duplicate an open

dump selected parts of an object
putpwent: write password
setpwent, endpwent: get password
endutent, utmpname: access utmp
execve, execlp, execvp: execute a
grep, egrep, fgrep: search a
ldaopen: open a common object
acct: per-process accounting

ar: common archive

errfile: error-log

intro: introduction to

number entries of a common object
files filehdr:

file ldfhread: read the
ldohseek: seek to the optional
split: split a

header of a member of an archive
ldaclose: close a common object
file header of a common object
retrieve symbol name for object
svmbol table of a common object

. Permuted Index

file
file
file teuvevenossseonsonnssossocsnas
file

file
file.
file

file

file

file

file

file

flle teevervenessnnsssoessesnnnanss
file acCeSS! teieeesscnsssssscsanes
file access and modification ......
file access routines ..c.ieeceecsces
file archiver ..vieieeccccscensscns
file archives in and out
file checkers.
file chown: .siieececcececsssansonse
file comparator .....ceeceeececccsss
file comparator for large files ...
file comparisSOn ..veeescccesescsnsns
file control
file control options ...seeeececsnss
file copy uuto, uupick: .seeeveacess
file creation mask
file cut: cut out

file descriptor ...t eieniennnces

file descriptor ...eeeevesoncoodass
file: determine file type .ceveeees

file
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006 0000000000000 0000

dump: eavP e e v 9e 0 st sPERLINOESILIPCEOEDROS

file entry ceieeeecececocsssscnnssns
file entry /getpwuid, getpwnam, ...
file entry /pututline, setutent, ..
file execl, execv, execle, .vescess
file for a pattern ...eeecececcnane
file for reading ldopen, ..eeesesse
file format ...ceeevevvocssscssooss
file format ....eeesencesssnsnnssnes
file format ....ceeveeesesevsnasens
file formats ..ivieceeencrcsananans
file function /manipulate line ....
file header for common object .....
file header of a common object ....
file header of a common object/ ...

file
file
file
file
file
file

into piecesS tiivevierrvenesnses
ldahread: read the archive ...
1dClOSE, tiertecscencasonnvnnns
ldfhread: read the
ldgetname: .(.vevieeseaccsossas
ldtbseek: seek to the ....eevee
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core(l)
dd(1)
group(4)
issue(y)
link(2)
mknod ( 1M)
null(7)
passwd(4)
read(2)
tail(1)
tmpfile(38)
uniq(1)
write(2)
access(2)
utime(2)
ldfen(l)
tar(1)
cpio(1)
pwek(1M)
chown(2)
diff(1)
bdiff(1)
diff3(1)
fentl(2)
fentl(5)
uuto(1C)
umask(2)
cut(1)
close(2)
dup(2)
file(1)
dump(1)
putpwent(3C)
getpwent(3C)
getut(3C)
exec(2)
grep(1)
ldopen(3X)
acet(l)
ar(4)
errfile(l)
intro(4)
ldlread(3X)
filehdr(y)
ldfhread(3X)
ldohseek(3X)
split(1)
ldahread(3X)
ldclose(3X)
ldfhread(3X)
ldgetname(3X)
ldtbseek(3X)
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number entries in a common object
or a special or ordinary

a file system, ff: list

change the format of a text
print name list of common object
/find the slot in the utmp
¢reat: create a new

lseek: move read/write

rewind, ftell: reposition a
table entry of a common object
section header of a common object
information for a common object
files or subsequent lines of one
bfs: big

header for a common object
section of a common object

of a section of a common object
file header of a common object
number information from an object
checksum and block count of a
syms: common object

mkfs: construct a

mount: mount a

umount: unmount a

tapesave: daily/weekly UNIX
fsba:

procedure, checkall: faster

and interactive/ fsck, dfsck:

_ fsdb, fsdbilb:

names and statistics for a
volume

umount: mount and dismount
ustat: get

mnttab: mounted

access time, dcopy: copy
checklist: list of

volcopy, labelit: copy

volcopy, labelit: copy

table entry of a common object
create a name for a temporary
of a section of a common object
and modification times of a

ftw: walk a

file: determine

umask: set

object files

mktemp: make a unique

ctermid: generate

ferror, feof, clearerr,

bdiff; file comparator for large
cat: concatenate and print

cmp: compare two

file linenum: line
file mknod: make a directory,

file names and statistics for .....
file newform: ....ceeesosoescccsnes
file NM: (ieiiieesnnavsessosnnanssns
file of the current user ...cececes

file or rewrite an existing one ...
file pointer ...ceeeesesevscnvocaas
file pointer in a stream fseek, ...
file /read an indexed symbol
file /read an indexed/named

file reloc: relocation ..eevvevnnee
file /same lines of several
file SCaANNEr .vevesvsscossssscssnnse
file scnhdr: section .iieeeeeecenes
file /seek to an indexed/named ....
file /seek to relocation entries ..
file /seek to the optional ........
file /strip symbol and line .......
file sum: print ...veeecesessasenne
file symbol table format ..........
file system,
file system

file system

file system

file system

file system

se s 000

ee oo

backup. filesave,
block analyzer.
checKiNg .eeveecesscecses
file svstem consistency check .....
file system debugger.
file system., ff: list file ,..e0vee
file system: format of system .....
file system. mount,
file system statistics ..ceeeevcces
file system table ...vivevececscnses
file systems for optimal ...eeeevses
file systems processed by fsck ....
file systems with label/
file systems with label/ ....eecees
file /the index of a symbol .......
file tmpnam, tempnam: c..eeeeessves
file /to line number entries ,.....
file touch: update access ....vevee
file tree ..i.iieeeeecccnccccconsonsne
file
file—creation mode mask ....eveeeees
filehdr: file header for common ...
filename ..veeeeesesssseseassssonss
filename for terminal .....cccceeee
fileno: stream status inquiries ...
fileS tiesveseesosnsososnncnncnneons

files

files P8 000000 0000000000000 00s000000

type See 00 esREes st OEE
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linenum(4)
mknod(2)
(M)
newform(1)
nm(1)
ttyslot(3C)
creat(2)
1seek(2)
fseek(3S)
ldtbread(3X)
ldshread(3X)
reloc(y)
paste(1)
bfs(1)
senhdr(4)
ldsseek(3X)
ldrseek(3X)
ldohseek(3X)
strip(1)
sum(1)
syms(4)
mkfs(1M)
mount(2)
umount(2)
filesave(1M)
fsba(1M)
checkall(1M)
fsck(1M)
fsdb(1M)
(1M

fs(4)
mount(1M)
ustat(2)
mnttab(y4)
decopy(1M)
checklist(4)
volcopy(1M)
volcopy.im.o0ld
ldtbindex(3X)
tmpnam(3S)
1d1seek(3X)
touch(1)
ftw(3C)
file(1)
umask(1)
filehdr(4)
mktemp(3C)
etermid(3S)
ferror(3S)
bdiff(1)
cat(1)
cmp(1)



¢p, 1n, mv: copy, link or move
diffmk: mark differences between
find: find

intro: introduction to special
ld: link editor for common object
pr: print

sort: sort and/or merge

and print process accounting
merge or add total accounting
VAX-11/780/ fscv: convert

reject lines common to two sorted
file header for common object
frec: recover

format specification in text
split f77, ratfor, or efl

scat: concatenate and print

rm, rmdir: remove

/merge same lines of several
pcat, unpack: compress and expand
section sizes of common object
daily/weekly UNIX file system/
greek: select terminal

nl: line numbering

col:

find:

hyphen:

ttyname, isatty:

object library lorder:

hashmake, spellin, hashcheck:
the current user ttyslot:

tee: pipe

ichar,/ int, ifix, idint, real,
atof: convert ASCII string to
ecvt, fevt, gevt: convert

ldexp, modf: manipulate parts of
ceiling, remainder, absolute/
floor, ceil, fmod, fabs:

cflow: generate C

fclose, fflush: close or
remainder, absolute/ floor, ceil,
stream

acct: per-process accounting file
ar: common archive file

errfile: error-log file

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

inode:

core:

cpio:

Permuted Index

fileS teevevescsasrssscasossasenass
files ....
files
files
files
files
files
file(s) acctcom: Search ...seeeeeeee
files. acctmerg:

S0 000 e 200 PO LLLESEBEIEDREIEDRNOTSDS

e % 03 2 ST IR SV SN LNT LIS OITSOERETSEOETNS

S e s 00 000000000 R ERERNSEEII DB E TS

S e v s s s s e

files between M680ON and ....covess
files comm: select OF ...ceevecnnns
files filehdr: ...viveveececnssasss
files from a backup tape. ..ececees
files fSPEC: tuiveeosnensssansassnes
files fSpPlit: .iieeeeernnnscoaconsns

files on synchronous printer
files or directories
files or subsequent lines of one/ .
files PacCK, seeessscansssssossconcs
files size: print ...ceeeeeescncass
filesave, tapesave:
fllter tuviieececnccesocnsncesssonse
filter civevieveccovesnssonsnssnnsnss
filter reverse line<feeds ....vce4s
finc: fast incremental backup.
find fileS .vveececrcecesscasesnnns
find: find files tiveeveanvcsornncs
find hyphenated words ...ceceevecns
find name of a terminal
find ordering relation for an
find spelling errors spell,

oo e 00

find the slot in the utmp file of .
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fitting

float, sngl, dble, cmplx, demplx, .

floating-point number ...ceieeeecone

floating~point number to string ...

floating-point numbers frexp,
floor, ceil, fmod, fabs: floor, ...
floor, ceiling, remainder,/ ...eees
flow graph .ieeeeecscsscsssncssnnsns
flush a stream ....cevevevscnccsscs
fmod, fabs: floor, ceiling,
fopen, freopen, fdopen: open a ....
fork: create a new process ,....ce.
format
format
format .uieeseenesensensncesncnnnsns
format mathematical text for ......
format of a text file
format of an inode ,,,.....cc0000ee
format of core image file ,.ce000es
format of cpio archive ....cco00s00
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ep(1)
diffmk(1)
find(1)
intro(7)
1d(1)
pr(1)
sort(1)
acctcom(1)
acctmerg(1M)
fsev(1M)
comm(1)
filehdr(y)
frec(1M)
fspec(4)
fsplit(1)
scat(1)
rm(1)
paste(1)
pack(1)
size(1)
filesave(1M)

greek(1)

nl(1)
col(1)
fine(1M)
find(1)
find(1)
hyphen(1)
ttyname(3C)
lorder(1)
spell(1)
ttvslot(3C)
tee(1)
ftype(3F)
atof(3C)
ecvt(3C)
frexp(3C)
floor(3M)
floor(3M)
cflow(1)
fclose(33)
floor(3M)
fopen(38)
fork(2)
acct(y)
ar(4)
errfile(d)
eqn(1)
newform(1)
inode(4)
core(d)
epio(y)



Permuted Index

dir:

file system:

files fspec:

common object file symbol table
tbl:

nroff:

intro: introduction to file
utmp, wtmp: utmp and wtmp entry
scanf, fscanf, sscanf: convert
printf, fprintf, sprintf: print
/checkmm: print/check documents
mptx: the macro package for

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

output printf,

word on a stream putc, putchar,
puts,

input/output

backup tape.

df: report number of

memory allocator malloc,

fopen,

parts of floating-point numbers
frec: recover files

gets, fgets: get a string

and line number information
getopt: get option letter
errdead;: extract error records
read: read

ncheck: generate names

nlist: get entries

acctems: command summary

getw: get character or word
getpw: get name

analyzer,

input scanf,

list of file systems processed by
consistency check and/

“M68000 and VAX~11/780/
debugger.

fsdb,

a file pointer in a stream

text files

efl files

in a stream fseek, rewind,

gamma: log gamma

hypot: Euclidean distance
matherr: error-handling

function erf, erfe: error
function and complementary error

of directories .ivveveneeens
of system volume ...vevevens
specification in text ......
syms:

format
format
format
format
format tables for nroff or troff ..
format text
fOrmats v.eevesvoessscsssoccscansnns
formats seeveceensesccrcnscsccsacan
formatted input ...ceevscrcossccnns
formatted output ...cevvecnccnennss

e s e P DO EPTELIEOLELERTIETSNOEONS

. formatted with the MM macros ......

formatting a permuted index .......
formatting documents ..eeeeesecsese
formatting documents mosd: the ....
formatting entries in this ........
fprintf, sprintf: print formatted .
fputc, putw: put character or .....
fputs: put a string on a stream ...
fread, fwrite: binary ...eeeeeceees
frec: recover files from a ........
free disk blocks. '
free, realloc, calloc: main .......
freopen, fdopen: open a stream .,...
frexp, ldexp, modf: manipulate ....
from a backup tape.
from a sStream ...cceceseccscnscssns
from an object file /symbol .......
from argument vector .i..ceeescsnse
from dump.
from file
from i-numbers.
from name list
from per-process accounting/ ......
from stream /getchar, fgetc, ......
from UID
fsba: file system blocK .eceveeecss
fscanf, sscanf: convert formatted .,
fsck checklist: svieeverccsnccsennns
fsck, dfsck: file system ....eeeves
fscv: convert files between .......
fsdb, fsdblb: file system ....ce00e
fsdb1b: file system debugger.
fseek, rewind, ftell: reposition ..
fspec: format specification 'in ....
fsplit: split f77, ratfor, or .....

seesevecsenss e

eev e s essc 0000000000000

ftell: reposition a file pointer ..
ftw: walk a file tree ....coeeccess
function .ieeeeeseesncncccssnosoces
function ....cieeeiieenneencnnonesns
function ..eeeceeeeevecoseocnnanans
function and complementary error ..

function erf, erfc: error .eceeecees
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Air(l4)
fs(4)
fspec(4)
syms(4)
tb1(1)
nroff(1)
intro(4)
utmp(4)
scanf(33)
printf(3S)
mm(1)
mptx(5)
mm(5)
mosd(5)
man(5)
printf(38)
putc(3S)
puts(3S)
fread(3S)
frec(1M)
df(1M)
malloc(3C)
fopen(3S)
frexp(3C)
frec(1M)
gets(38)
strip(1)
getopt(3C)
errdead(1M)
read(2)
ncheck(1M)
nlist(3C)
acctems(1M)
gete(38)
getpw(3C)
fsba(1M)
scanf(3S)
checklist(4)
fsck(1M)
fsev(1M)
fsdb(1M)
fsdb(1M)
fseek(3S)
fspec(l)
fsplit(1)
fseek(3S)
ftw(3C)
gamma(3M)
hypot(3M)
matherr(3M)
er f(3M)
erf(3M)



Y

entries of a commoii object file
jo, j1, jn, yO, v1, vn: Bessel
sinh, cosh, tanh: hyperbolic
remainder, absolute value

300, 300s: handle special
2621<series/ hp: handle special
terminal 450:; handle special
acos, atan, atan2: trigonometric
logarithm, power, square root
fread,

connect accounting records.
jotto: secret word

moo: guessing

back: the

bj: the

chess: the

craps.: the

reversi: a

wump: the

intro: introduction to

gamma: log

number to string ecvt, fevt,
maze:

abort:

cflow:

cross—reference cxref:

crypt, setkev, encrypt:

makekey:

ctermid:

ncheck:

lexical tasks lex:

/srandi8, seedy8, lcongli8:

rand, srand: simple random-number
gets, fgets:

ulimit:

user cuserid:

gete, getchar, fgetc, getw:
nlist:

umask: set and

ustat:

getlogin:

logname:

msgget:

getpw:

system uname:

vector getopt:

/getpwnam, setpwent, endpwent:
directory getcwd:

times times:

parent/ getpid, getpgrp, getppid:
getuid, geteuid, getgid, getegid:

Permuted Index

function /manipulate line number .,

functions
functions
functions
functions
functions
functions
functions
functions

game
game
game
game
game
game
game
game

of b

s e 00000 s

¢t e s 000 e 0 0.

/fabs: floor, ceiling, ..
of DASI 300 and 300s/ ...

of HP 2640 and
of the DASI 450

sin, cos, tan, asin, ....
/sqrt: exponential, .....
fwrite: binary input/output .......
fwtmp, wtmpfix: manipulate ........

ackgammon

e s 00 ee s OO LRI EOEBRESTTELENETSTTOEDS
#5090 00 PCRNPR eSO RERTOEDPIRRIOOITSLTOS

CRCRC RS B B SRR N N B 'Y

of black jack esessscessssnnss
Of CheSS teivevseovssecccnsens
Of CrapS ceesvosasscscscsscssse
of dramatic reversals ...evees
of hunt—-the-Wumpus ....cceesees

games ee s e 0 eeP e R sOOS LTSS STOIENOSIPREOIESSIDPRODN

gamma function ..eieeesescscasccsas
gamma: log gamma function ....eeeee
gevt: convert floating-point ......
Q@ MAZE cevsevsnossosannnne

generate
generate
generate
generate
generate
generate
generate
generate
generate
generate
generator
get
get
get
get
get
get
get
get
get
get
get
get
get
get
get
get
get
get

messa
name
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an IOT fault
C flow graph

®se 0080 0ses0 e

C Program .eeeeecessscesas
DES encryption ...eeececsss
encryption kKey .ceesecsese

filename for terminal
names from i-numbers,

programs for simple ......
uniformly distributed/ ...

a string from a stream
and set user limits ...cce0cese
character login name of the ...
character or word from/
entries from name list
file creation mask ececeeeessee
file system statistics ..eeeeve
login Name .veeeesvecscvescsnss
login name ..ieeseneccescessnce

ge queue
from UID

®sess o0 el

name of current operating .....
option letter from argument ...
password file entry ....eeeeese
pathname of current working ...
process and child process .....
process, process group, and ...
real user, effective user,/ ...

1dlread(3X)
bessel(3M)
sinh(3M)
floor(3M)
300(1)
hp(1)
y50(1)
trig(3M)
exp(3M)
fread(33)
fwtmp(1M)
jotto(6)
moo(6)
back(6)
bj(6)
chess(6)
craps(6)
reversi(6)
wump(6)
intro(6)
gamma(3M)
gamma(3M)
ecvt(3C)
maze(6)
abort(3C)
cflow(1)
cxref(1)
erypt(3C)
makekey(1)

ctermid(3S)
ncheck(1M)

lex(1)
drandi8(3C)
rand(3C)
gets(38)
ulimit(2)
cuserid(3S)
gete(38)
nlist(3C)
umask(2)
ustat(2)
getlogin(3C)
logname(1)
msgget(2)
getpw(3C)
uname(2)
getopt(3C)
getpwent(3C)
getewd (3C)
times(2)
getpid(2)
getuid(2)



Permuted Index

semget:

shmget:

tty:

time:

character or word from stream
character or word from/ getc,
working directory

user,/ getuid, geteuid, getgid,
environment name

real user, effective/ getuid,
effective user,/ getuid, geteuid,
setgrent, endgrent: obtain
endgrent: obtain getgrent,
obtain getgrent, getgrgid,

argument vector

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

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

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

ct: spawn

settings used by getty

get real user, effective user,/
pututline, setutent, endutent,/
setutent, endutent,/ getutent,
endutent,/ getutent, getutid,
stream getc, getchar, fgete,

date and time/ ctime, localtime,
setjmp, longjmp: non-local

¢flow: generate C flow

sag: system activity

type-~box greek:

TTY<37 type<box

for a pattern

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

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

setpgrp: set process
setuid, setgid: set user and
id: print user and

get set of semaphores ...eecesccees
get shared memory segment ...ceceee
get the terminal's name ...ceesessee
get time ....iveevvnsccssasoessasses
getc, getchar, fgetc, getw: get ...
getchar, fgetc, getw: get .ceeeeens
getcwd: get pathname of current ...
getegid: get real user, effective .
getenv: return value for
geteuid, getgid, getegid: get .....
getgid, getegid: get real user, ...
getgrent, getgrgid, getgrnam,
getgrgid, getgrnam, setgrent,
getgrnam, setgrent, endgrent: .....
getlogin: get 10gin Name ..ieesesses
getopt: get option letter from ,...
getopt: parse command options .....
getpass: read a pasSWoOrd .....eeees
getpgrp, getppid: get process,
getpid, getpgrp, getppid: get .....
getppid: get process, process .....
getpw: get name from UID ...veecnne
getpwent, getpwuid, getpwnam,
getpwnam, setpwent, endpwent: get .
getpwuid, getpwnam, setpwent,
gets, fgets: get a string from a ..
getty gettydefs: speed ....cevveces
getty: set terminal type,
getty to a remote terminal .....e..
gettydefs: speed and terminal .....
getuid, geteuid, getgid, getegid: .
getutent, getutid, getutline,
getutid, getutline, pututline,
getutline, pututline, setutent, ...
getw: get character or word from ..
gmtime, asctime, tzset: convert ...
goto
graph
Braph .ieveceracsoccassassnnonnssss
graphics for the extended TTY-37 ..
greek: graphics for the extended ..
greek: select terminal filter .....
grep, egrep, fgrep: search a file ,

BrOUD cesecssssscsnscsnsssssasossnss
group
group, and effective group IDs ....
group, and parent process IDS ..esn
Eroup flle cieeieceseecncososssnnsee
group: group file ....i.ceeveesnves
Broup ID t.iveeeeveeeccncocsscanscs
Eroup IDS c.veeesecvecconsssscsnnns
group IDs and names .....eeeceesese
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semget(2)
shmget(2)
ttv(1)
time(2)
getc(3S)
gete(38)
getewd(3C)
getuid(2)
getenv(3C)
getuid(2)
getuid(2)
getgrent(3C)
getgrent(3C)
getgrent(3C)
getlogin(3C)
getopt(3C)
getopt(1)
getpass(3C)
getpid(2)
getpid(2)
getpid(2)
getpw(3C)
getpwent(3C)
getpwent(3C)
getpwent(3C)
gets(38)
gettydefs(d)
getty(1M)
ct(1C)
gettvdefs(l)
getuid(2)
getut(3C)
getut(30)
getut(3C)
gete(33)
ctime(3C)
setjmp(3C)
cflow(1)
sag(1)
greek(5s)
greek(s)
greek(1)
grep(1)
chown(1)
newgrp(1)
getuid(2)
getpid(2)
group(4)
group(4)
setpgrp(2)
setuid(2)
id(1)



user, real group, and effective
chowa: change owner and

send a signal to a process or a
maintain, update, and regenerate
checkers. pwek,

ssignal,

hangman:

moo:

300 and 3008/ 300, 300s:

2640 and 2621<series/ hp:

DASI 450 terminal H450:

nohup: run a command immune to
hereate, hdestroy: manage
spell, hashmake, spellin,

find spelling errors spell,
search tables hsearch,

tables hsearch, hcreate,
aouthdr: optional aout

senhdr: section

filehdr: file

ldfhread: read the file

/seek to the optional file
/read an indexed/named section
file ldahread: read the archive
help: ask for

hp: handle special functions of
HP 2640 and 2621<series/

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

hyphen: find

function

setpgrp: set process group

names

semaphore set or shared memory
issue: issue

emplx, demplx, ichar,/ int, ifix,
id: print user and group

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

dble, emplx, demplx, ichar,/ int,
core: format of core

crash: examine system

nohup: run a command

© fine: fast

long integer data in a machine
/tgetstr, tgoto, tputs: terminal
ptx: permuted

Permuted Index

group IDs /real user, effective ...
group O0f a file ..eeeeessccnsnrnnns
group of processes kKill: «ioeveranns
groups of programs makKe! ..cceceass
grpck: password/group file ........
gsignal: software signals ...eee...
guess the word ....ceeveeccencscess
gUessSing £ame ....eeesesescssossass
handle special functions of DASI ..
handle special functions of HP ....
handle special functions of the ..,
hangman: guess the word ....ceeeves
hangups and quits .cveececsvcesssss
hash search tables hsearch, .......
hashcheck: find spelling errors ...
hashmake, spellin, hashcheck: .....
hereate, hdestroy: manage hash ,...
hdestroy: manage hash search ......
header ...cisescscssssscsssanssssss
header for a common object file ...
header for common object files ....
header of a common object file ....
header of a common object file ....
header of a commen object file ....
header of a member of an archive ..
help tiiieeenerensssecasssanosssses
help: ask for help sveeececessncass
HP 2640 and 26271<series/ c.essceces
hp: handle special functions of ...

hsearch, hcreate, hdestroy: .......
hunt”theewumpus e 000000 RGOS S GBSO

hyperbolic functions .c.eeeeeeencsae
hyphen: find hyphenated words .....
hyphenated words ..iceveeecccsssesns
hypot: Euclidean distance .........
ID tiieeesronassscsescncesscsnsnnes
id: print user and group IDs and ..
id /remove a message QUeUE, .......
identification file ..eevevenresens
‘idint, real, float, sngl, dble, ...
IDS and NameS ...essesssessscesssns
IDs /getppid: get pProcess, .ceeeess
IDs /real user, effective user, ...
IDs setuid, .ieeeeeecreccaccccncnns
ifix, idint, real, float, sngil, ...
image file .vvivveeecsesccanoccnnccs
iMageS. teeveesascsensnsssanasensosne
immune to hangups and quits ...eee.
incremental backuP. eeeeeeeesssossnss
independent fashion., /access ......
independent operation routines ....

index L R R I I R N N N N A
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getuid(2)
chown(2)
kill(2)
make(1)
pwek(1M)
ssignal(3C)
hangman(6)
moo(6)
300(1)

hp(1)

450(1)
hangman (6)
nohup(1)
hsearch(3C)
spell(1)
spell(1)
hsearch(3C)
hsearch(3C)
aouthdr(4)
senhdr(y)
filehdr(y)
1d fhread (3X)
ldohseek(3X)
ldshread(3X)
1dahread(3X)
help(1)
help(1)
hp(1)

hp(1)

hsearch(3C)
wump(6)

sinh(3M)
hyphen(1)
hyphen(1)
hypot (3M)
setpgrp(2)
id(1)
iperm(1)
issue(l)
ftype(3F)
id(1)
getpid(2)
getuid(2)
setuid(2)
ftype(3F)
core(4)
crash(1M)
nohup(1)
fine(1M)
sputl(3X)
termecap(3)
ptx(1)



Permuted Index

package for formatting a permuted
a common/ ldtbindex: compute the
common object/ ldtbread: read an
a/ ldshread, ldnshread; read an
ldsseek, ldnsseek: seek to an
inittab: script for the

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

‘ popen, pclose:

process

clri: clear

inode: format of an

fscanf, sscanf: convert formatted
ungetc: push character back into
fread, fwrite: binary

stdio: standard buffered
clearerr, fileno: stream status
uustat: uucp status

install:

sngl, dble, cmplx, demplx,/
abs: return

ablil, lélda: convert between long
sputl, sgetl: access long

atol, atoi: convert string to
/1tol3: convert between 3-<byte
between 3-byte integers and long
becopy:

system consistency check and
rjestat: RJE status report and
cat: phototypesetter

err: error-logging

termio: general terminal

tty: controlling terminal
characters asa:

sno: SNOBOL

pipe: create an

facilities status ipes: report
package stdipc: standard

sleep: suspend execution for an
sleep: suspend execution for
subroutines and libraries
miscellaneous facilities

and application programs
formats

. files
maintenance commands and/
calls and error numbers
maintenance procedures

index mptx: the mMacro .seeeeeenene..
index of a symbol table entry of ..
indexed symbol table entry of a ,,,
indexed/named section header of ..,
indexed/named section of a/ .......
init process ...cveeccererccennens,
init, telinit: process control ,,..
initialization.
initialization shell scripts,
initiate pipe to/from a process ..,
inittab: script for the init .,...,
i-node.
INO0de tiveeeeevescanscsvsencssnsnsnsne
inode: format of an inode ......e...
input scanf,
input stream ....ccecccecccsresrnns
input/output J..ieeeiercnsionenennne
input/output package .eeeeecececnss
inquiries ferror, feof,
inquiry and job control
install commands.
install: install commands.
int, ifix, idint, real, float,
integer absolute value .....ccoveve
integer and base~64 ASCII string ..
integer data in a machine/ ........
integer strtol, .cieescesasescssves
integers and long integers ........
integers 13tol, 1tol3: convert ....
interactive block COPY. teeenccnnas
interactive repair, /file .ceeveese
interactive status console ........
interface civeecececetencsssssosces
interface tiieeceeceesosnssnsnnnans
interface ....vieieveccccssocnnnens
interface .iieeeececiceccesonsnsens
interpret ASA carriage control ....
interpreter ...iiiveievecncccccnranes
interprocess channel ....eeevseeees
inter«process communication .......
interprocess communication ........
interval
interval ...iieeerecessocsescacnnas
intro: introduction to
intro: introduction to
intro: introduction to
intro: introduction to
intro: introduction to
intro: introduction to
intro: introduction to
intro: introduction to
intro: introduction to

sees 00000000

ss o

S8 00 s 00000000 ePOLBRNOCELERIEODS

commands ...
file
games ,,...0
special ,,..
system .....
system ,,...
system

mptx(5)
1dtbindex{3X,
ldtbread(3X)
ldshread(3X)
ld sseek(3X)
inittab(y)
init(1M)
init(1M)
bre(1M)
popen(3S)
inittab(4)
elri(1M)
inode(4)
inode(4)
scanf(3S)
ungetc(38)
fread(38)
stdio(38)
ferror(3s)
uustat(1C)
install(1M)
install(1M)
ftype(3F)
abs(3C)
ab41(3c)
sputl(3X)
strtol(3C)
13tol(3C)
13t01(3C)
beopy(1M)
fsck(1M)
rjestat(1C)
cat(7)
err(T7)
termio(7)
tty(7)
asa(1)
sno(1)
pipe(2)
ipes(1)
stdipe(30)
sleep(1)
sleep(3C)
intro(3)
intro(5)
intro(1)
intro(l)
intro(6)
intro(7)
intro(iM)
intro(2)
intro(8)



intro:
intro:
intro:
intro:
intro:
intro:
intro:

application programs

facilities

libraries

maintenance commands/
maintenance procedures intro:
error numbers intro:

ncheck: generate names from

abort: generate an

semaphore set or shared memory/
communication facilities status
/islower, isdigit, isxdigit,
section header of a/ ldshread,
indexed/named section/ ldsseek,
file header of a common object/
object file for reading
relocation entries of a section/
indexed/named section header of/
indexed/named section of a/
symbol table entry of a common/
table entry of a common object/
table of a common object file
getopt: get option

lexical tasks

lex: generate programs for simple
introduction to subroutines and

ordering relation for an object
archives ar: archive and

ulimit: get and set user

line: read one

establish an out-going terminal

type, modes, speed, and

object file linenum:

/1dlinit, ldlitem: manipulate

of a/ 1ldlseek, ldnlseek: seek to
object/ strip: strip symbol and

nl:

cut out selected fields of each
lpd:

send/cancel requests to an LP
lpr:

lsearch:

col: filter reverse

common object file

comm: select or reject

uniq: report repeated

of several files or subsequent
subsequent/ paste: merge same

introduction
introduction
introduction
introduction
introduction
introduction
introduction
introduction
introduction
i-numbers.

to
to
to
to
to
to
to
to
to

commands and

Permuted Index

file formats ......
gameS ee s s 0000

miscellaneous

s 2 e

special files .....

subroutines and

system
system

system calls and ,,

ioctl: control device cessescasanes

IOT fault

iperm: remove a message queue,

S e s s eeeeeRO OB LI OROLIELOEETS

ipes: report inter—process ........
isalnum, isspace, ispunct,/ .......
ldnshread: read an indexed/named ,,

ldnsseek:
ldohseek:

seek to an

seek to the optional ...,

ldopen, ldaopen: Open a commonl ....
ldrseek, ldnrseek: seek t0 ....c0..
ldshread, ldnshread: read an ......

ldsseek, ldnsseek: seek to an

ldtbindex: compute the index of a .
ldtbread: read an indexed symbol ..

ldtbseek: seek to the symbol

letter from argument vector .......
lex: generate programs for.simple .,

lexical tasks

libraries intro:
library lorder: find

se s es s e s sB s

e s e s eeesses e

library maintainer for portable ...

1imit5 ®e v s es s 0008000 RIOISIOEECETOTTS

line
line
line
line
line
line
line
line
line
line
line
line

@0 e P e 0GP OEPIOIOEBIOIOSEOLEILOOEOEINETSSEBEOETSRTS

connection dial:
discipline, /set terminal ....
number entries in a common ...
number entries of a common/ ..
number entries of a section ..
number information from an ...
numbering filter
of a file cut:

printer daemon ..eceeeeccocaces
printer 1p, cancel: ,....e0vvs
printer spooler .......e000000
line: read one line

s s es 0000

linear search and update ,.........
line<feeds ..eieerecocscencssocsnns
linenum: line number entries in a .
lines common to two sorted files ..

lines in a fi

- XX1 <«

le

lines of one file /same lines ...e.
lines of several files OF ..eevesses

es e s

intro(1)
intro(4)
intro(6)
intro(5)
intro(7)
intro(3)
intro(1M)
intro(8)
intro(2)
ncheck( 1M)
ioctl(2)
abort(3C)
iperm(1)
ipes(1)
ctype(3tion
1dshread(3X)
1d sseek(3X)
ldohseek(3X)
ldopen(3X)
ldrseek(3X)
ldshread(3X)
1ldsseek(3X)
1dtbindex(3X)
ldtbread(3X)
ldtbseek(3X)
getopt(3C)
lex(1)
lex(1)
intro(3)
lorder(1)
ar(1)
ulimit(2)
line(1)
dial(3C)
getty(1M)
linenum(4)
ldlread(3X)
ldlseek(3X)
strip(1)
nl(1)
cut(1)
1pd(1C)
1p(1)

lpr(1)
line(1)
1search(3C)
col(1)
linenum(4)
comm(1)
uniq(1)
paste(1)
paste(1)
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link, unlink: exercise
files 1d:
a.out: common assembler and

¢p, 1n, mv: copy,
link:
and unlink system calls.

nlist: get entries from name
1s:

for a file system. ff:

nm: print name

fsck checklist:

associated with a/ sparelist:
xargs: construct argument

cp,

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

gamma:

newgrp:

exponential, logarithm,/ exp,
logarithm, power,/ exp, log,
/log10, pow, sqrt: exponential,
errpt: process a report of
getlogin: get

logname: get

cuserid: get character
logname: return

passwd: change

setting up an environment at

user

abldl, 164a: convert between
independent/ sputl, sgetl: access
between 3-byte integers and
setjmp,

for an object library

nice: run a command at

to an LP line printer
send/cancel requests to an
enable, disable: enable/disable
/lpshut, lpmove: start/stop the
“accept, reject: allow/prevent
lpadmin: configure the

lpstat: print

spooling system.

request/ lpsched, lpshut,

start/stop the LP request/

link and unlink system calls. .....
link editor for common object .....
link editor output ...ceviveennnens
link: link to a file .sivvveenecnnee
link or move fileS ..ceeecoccancces
link to a file
link, unlink: exercise link .......
lint: a C program checker .....eovee
list
list contents of directories
list file names and statistics ,...
list of common object file .ve.evevne
list of file systems processed by .
list the spared sectors .i.ieeeessse
list(s) and execute command .......
In, mv: copy, link or move files .,
localtime, gmtime, asctime, .......
locations in program ....ceceeesses
lock process, text, or data in ....
log gamma function ....ieecececncsn
10g in to a new Eroup ceeeesccccses
log, 10g10, pOW, SQrt: ceeeeeescnss
log10, pow, sqrt: exponential,
logarithm, power, square root/ ....
logged errors. c.eesesesscscscssees
login nName ...iieeeesssescnsconcnns
10giN NaAMe .. eeeecaccssscsnconssns
login name of the user ....ceecceee
login name of USer ..veeeesssnsosss
login password ...eecivecsccsscssnss
login: Sign On (i.veeenavccssonnans
login time profile: ...eieevcvesesns
logname: get login name ...ceeceeee
logname: return login name of .....
long integer and base<~64 ASCII/ ...
long integer data in a machine ....
long integers /1ltol3: convert .....
longjmp: non<local BOtO .eeeesesees
lorder: find ordering relation ....
loWw pPriority sieieeeeevessccncssons
lp, cancel: send/cancel requests ..
LP line printer 1lp, cancel: .......
LP printers ...cieecececasscscscnns
LP request scheduler and move/ ....
LP requestsS. seceerinvesescncananns
LP spooling system. ...cceeeeecccses
LP status information ..e.eececccces
lpadmin: configure the LP ..veveees
lpd: line printer daemon ...eeeevse
lpmove: start/stop the LP .........
lpr: line printer spooler ...ceecsss
lpsched, lpshut, lpmove: ...veevees
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link(1M)
14(1)
a.out(4)
1link(2)
cep(1)
link(2)
link(1M)
lint(1)
nlist(3C)
1s(1)
fr{1M)
nm(1)
checklist(l)
sparelist(8)
xargs(1)
ep(1)
ctime(3C)
end (3C)
plock(2)
gamma( 3M)
newgrp(1)
exp(3M)
exp(3M)
exp(3M)
errpt(1M)
getliogin(3C)
logname(1)
cuserid(3s)
logname(3X)
passwd(1)
login(1)
profile(4)
logname(1)
logname(3X)
ab41(3C)
sputl(3X)
13tol(3C)
setjmp(3C)
lorder(1)
nice(1)
1p(1)

1p(1)
enable(1)
lpsched(1M)
accept (1M)
1padmin(1M)
lpstat(1)
lpadmin(1M)
1pd(1C)
1psched(1M)
lpr(1)
1psched(1M)



LP request scheduler/ lpsched,
information
jrandlig,/ drandi8, erandig,

update
pointer
integers and long/ 13tol,

fscv: convert files between
your processor/ pdpl11, u3b, vax,
/access long integer data in a
documents mm: the MM

mosd: the OSDD adapter

permuted index mptx: the
viewgraphs and/ mv: a ‘troff

my

documents formatted with the MM
this manual man:

rmail: send mail to users or read
or read mail

mail, rmail: send

malloc, free, realloc, calloc:
groups of programs make:

ar: archive and library

intro: introduction to system
intro: introduction to system
mkdir:

ordinary file mknod:

mktemp:

regenerate groups of programs
banner:

main memory allocator

entries in this manual

onyx:

service

one spare:

Spare: replace a bad

sparelist: list the spared

onyx: Onyx 6810 special system
spared sectors associated with a
replace a bad sector with a

a spare one

slice sparelist: list the
Ssectors associated with a slice
onyx: Onyx 6810

adduser: add a user to the

onyx: Onyx 6810 special

checkew: prepare constante—width
plock: lock process,

tgetstr, tgoto, tputs: terminal/
terminal/ tgetent, tgetnum,

Permuted Index

lpshut, lpmove: start/stop the ....
lpstat: print LP status ....cceeveee

lrandi48, nrandi8, mrandisg,

1s: 1list contents of directories ..

lsearch: linear search and

1seek: move read/write file .......
1tol3: convert between 3-byte .....
mY: Macro pProcCesSSOT sesecesosssssss
M68000 and VAX=11/780/ .ievveeeeens

mb68k: provide truth value about ...

machine independent fashion.

macro
macro
macro
macro
macro

package for
package for
package for
package for
processor

formatting
formatting/
formatting
typesetting

8 seee

seecseere s e s

macros /checkmm: print/check ......
macros for formatting entries in ..

mail mail,

e s ev s e et e 0ROt

mail, rmail: send mail to users ...

mail to users or read mail

CRCECR

main memory allocator ...eeeessssce
maintain, update, and regenerate ..
maintainer for portable archives ..

maintenance commands and/

maintenance procedures ..cecescecss
make a directory ceeeiescaseccsassnse
make a directory, or a special or .
make a unique filename ..ccceoesvss
make: maintain, update, and .......
make pPOStersS .evecessssscssessenose
makekey: generate encryption key ..
malloc, free, realloc, calloc: ....

man: macros for formatting

Onyx 6810 special system service ..
onyx: Onyx 6810 special system ....
replace a bad sector with a spare .
sector with a spare olle civesosssss
sectors associated with a slice ...

service

slice sparelist: list the ....c00es
Spare one spare;
spare: replace a bad sector with ..
spared sectors associated with a ..
sparelist: list the spared .....e..
" special system service .....i000000
SYStemMm seceecceccrsscscncnsavssnssse
system Service ....ceeecccccasscnse

text for troff cw,

text, or data in memory ....vecccse
tgetent, tgetnum, tgetflag, .
tgetflag, tgetstr, tgoto, tputs: ..
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1lpsched(1M)
lpstat(1)
drandi8(3C)
1s(1)
lsearch(3C)
1seek(2)
13tol(3C)
mid(1)
fsev(1M)
machid(1)
sputl(3X)
mm(5)
mosd(5)
mptx(5)
mv(5)
mi(1)

mm(1)
man(5)
mail(1)
mail(1)
mail(1)
malloc(3C)
make(1)
ar(1)
intro(1M)
intro(8)
mkdir(1)
mknod(2)
mktemp(3C)
make(1)
banner(1)
makekey(1)
malloc(3C)
man(5)
onyx(2)
onyx(2)
spare(B)
spare(8)
sparelist(8)
onyx(2)
sparelist(8)
spare(8)
spare(8)
sparelist(8)
sparelist(8)
onyx(2)
adduser(1M)
onyx(2)
ew(1)
plock(2)
termcap(3)
termcap(3)



Permuted Index

tgoto, tputs: terminal/ tgetent,
tgetent, tgetnum, tgetflag,
tgetnum, tgetflag, tgetstr,

ttt, cubic:

stime: set

time: get

time:

data and system activity timex:
systems for optimal access

profil: execution
up an environment at login

asctime, tzset: convert date and
clock: report CPU

process times

update access and modification
get process and child process
set file access and modification
process data and system/

for a temporary file
/tolower, _toupper, _tolower,
popen, pclose: initiate pipe
toupper, tolower, toupper,
toascii: translate/ toupper,
tsort:

acctmerg: merge or add
modification times of a file
translate/ toupper, tolower,
_tolower, toascii: translate/
/tgetflag, tgetstr, tgoto,

ptrace: process

tr:

_Ytoupper, _tolower, toaseii:

’ ftw: walk a file

twalk: manage binary search

tan, asin, acos, atan, atan2:
tbl: format tables for nroff or
prepare constant-width text for
typesetting viewgraphs and/ mv: a
mathematical text for nroff or

values

pdp11, u3b, vax, mb68k: provide
true, false: provide

binary search trees

interface

tgetnum, tgetflag, tgetstr,
tgetstr, tgoto, tputs: terminal/ ..
tgoto, tputs: terminal/ tgetent, ..
tic—tac~toe ...ivivecerercrecnnncnns
time
time
time a command
time a command; report process ....
time, dcopy: copy file ...iveeeennn
time: get TiMe ..evieeveesssscnnnaes
time profile ,..eeertecccecocnssonns
time profile: settifNg ..vvveveeenes
time: time a command
time to string /gmtime,
time used ,...iviecececcsrsnnsssansns
times: get process and child ......
times of a file touch:
times times:
times utime:
timex: time a command; report .....
tmpfile: ¢reate a temporary file ..
tmpnam, tempnam: create a name ....
toascii: translate characters .....
to/from a process .cieesecessscccsss

tolower, toascii: translate/ .....
Eblower, _toupper, _tolower, ......
topological SOrt c..eeevecscencsnas
total accounting files.
touch: update access and .....ceeee
_toupper, _tolower, toascii: ......
toupper, tolower, toupper, .......
tputs: terminal independent/ ......
tr: translate characters ,...eeeee.
trace
trace: event<tracing driver .......
translate characters ...ceeceeceses
translate characters /tolower,
L7 o~ T
trees tsearch, tdelete, ..eecsvense
trigonometric functions /cos, .....
17 ol < B 3
troff cw, checkew: .iceevscencsscns
troff macro package for ,....ceeses
troff /neqn, checkeq: format ......
troff: typeset text ......cc000eees
true, false: provide truth ...veeee
truth value about your processor/ .
truth values ..veeeeseccscocsersosns
tsearch, tdelete, twalk: manage ...
tsort: topological SOrt ....eeveecee
ttt, cubic: ticetac<toe ...eevc000e
tty: controlling terminal ..ececeee

e s e 0000000 esssseP LR RLOEPRLEOENIETOSTRSE
P s 0 00 CePeEIIEOOELIOLTOEECEROEEOSETDSIROEOTOSEBOEO

es s s 000000000 tesnee

es o enves oo ee
se e 0000 ers s ren OO e PN TS

P00 PGP OB OOEISEIPOEOSIOGEOEEOIOEEOITSTSOETDLE
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termcap(3)
termcap(3)
termecap(3)
tLt(6)
stime(2)
time(2)
time(1)
timex (1)
deopy(1M)
time(2)
profil(2)
profile(y)
time(1)
ctime(3C)
clock(3C)
times(2)
touch(1)
times(2)
utime(2)
timex(1)
tmpfile(38)
tmpnam(3S)
conv(3C)
popen(3S)
conv(3C)
conv(3C)
tsort(1)
acctmerg (M)
touch(1)
eonv(3C)
conv(3C)
termcap(3)
tr(1)
ptrace(?2)
trace(7)
tr(1)
conv(3C)
ftw(3C)
tsearch(3C)
trig(3M)
tbl1(1)
ew(1)
mv(5)
eqn(1)
troff(1)
true(1)
machid(1)
true(1)
tsearch(3C)
tsort(1)
tte(6)
tty(7)



greek: graphics for the extended
terminal

utmp file of the current user
/runacct, shutacct, startup,
trees tsearch, tdelete,

file: determine file

getty: set terminal

truth value about your processor
graphics for the extended TTY~37
types: primitive system data
types

and slides mmt, mvt:

troff:

mv: a troff macro package for
/localtime, gmtime, asctime,
value about your/ pdpi1,

getpw: get name from

mask
mask
file system. mount,

operating system

System

input stream

seedl8, lcongl8: generate
file

mktemp: make a

config: configure
cu: call another
unlink system calls. link,

unlink: exercise link and

‘ umount:

files pack, pcat,

lsearch: linear search and
times of a file touch:

programs make: maintain,

sync:

sync:

du: summarize disk

logname: return login name of
su: become superuser or another
write: write to another

setuid, setgid: set

id: print

get character login name of the
and/ /getgid, getegid: get real
environ:

ulimit: get and set

Permuted Index

tty: get the terminal's name ...,...
TTY~37 tVpe~bOX .eineescoscenscccne
ttyname, isatty: find name of a ...
ttyslot: find the slot in the .....
turnacct: shell procedures for/ ...
twalk: manage binary search .......
EVPE tiverevonsensossssssessssrsoas
type, modes, speed, and line/ ,....
type /u3b, vax, m68k: provide ,....
type<box greek: ..iceeccececccrsnns
LYPeS tieeceeensccsnserscssssscsnoas
types: primitive system data ......
typeset documents, viewgraphs, ....
typeset text ....iiieececcrccnncsens
typesetting viewgraphs and/ .......

tzset: convert date and time to/

u3b, vax, m68k: provide truth .....

UID

S e 0 0P 00 RSP POREIESINIPLENLNOESEOLEOEOEOIEDOIERNOIOTTRICSEE

ulimit: get and set user limits ...
umask: set and get file creation ,.

umask:
umount :
umount :
uname:
uname

mount and dismount

set file«creation mode .....
unmount a file system .,,...
get name of current ........
print name of current UNIX .

ungetc: push character back into ..

uniformly distributed/ /srandis§,

uniq: report repeated lines in a ..
unique filename ....ccveeeecvaasens
units: conversion program ...cceee.

UNIX SYSTEM V.

UNIX SYSTEM V System ..ceevscesaces

unlink: exercise link and

unlink: remove directory entry ....

unlink system calls. link,

unmount a file system ...ceeevovens
unpack: compress and expand .......
update ..ceeercnncrrsectccnsncnrsoss
update access and modification ....
update, and regenerate groups of ..
update super<blocKk ..cceeescsscesas
update the super block ..e.eceecees

usage
user
user
user
user
user

user cuserid:

e e ev s st EsR LRSS SS
e 80 0000 C0 P ePRROEOIBTOEOIEBROCEOEDLI DO
LR R A A N L A N N N NN RN NN EE

and group IDS ®seoesecvevsene s
and group IDs and names ....e.

o0 0svo s e e

user, effective user, real group, .

user environment

LN NN NN NN NN EREEIEN

user limits -ooa.-o--oooo‘uoo-o;o..
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tty(1)
greek(5)
ttyname(3C)
ttyslot(3C)
acetsh(1M)
tsearch(3C)
file(1)
getty(1M)
machid(1)
greek(5)
types(5)
types(5)
mmt (1)
troff(1)
mv(5)
ctime(3C)
machid(1)
getpw(3C)
ulimit(2)
umask(2)
umask(1)
mount( 1M)
umount(2)
uname(2)
uname(1)
ungetc(38)
drand48(3C)
uniq(1)
mktemp(3C)

units(1)
config.68(1M)

cu(1C)
link(1M)
unlink(2)
link(1M)
umount(2)
pack(1)
1search(3C)
touch(1)
make(1)
sync(2)
syne(1)
du(1)
logname(3X)
su(1)
write(1)
setuid(2)
id(1)
cuserid(38)
getuid(2)
environ(s)
ulimit(2)



Permuted Index

/getegid: get real user, effective
adduser: add a

in the utmp file of the current
wall: write to all

editor (variant of ex for casual
mail, rmail: send mail to
statistics

modification times

utmp, wtmp:

endutent, utmpname: access
ttyslot: find the slot in the
formats

/pututline, setutent, endutent,
clean-~up.

uusub: monitor

nuclean:

control uustat:

copy

uucp,

uucp, uulog,

System~to~UNIX System file/ uuto,
' job control

System—~to~UNTX System file copy
execution

abs: return integer absolute
/u3b, vax, m68k: provide truth
getenv: return

ceiling, remainder, absolute
true, false: provide truth

edit: text editor

about your processor/ pdp11, u3b,
/files between M68000 and

get option letter from argument
assert:

vpr:

ve:

display editor based on ex
mmt, mvt: typeset documents,
macro package for typesetting
ex vi: screen oriented
systems with label checking.
systems with label checking.
file system: format of system

process

terminate wait:
stop or terminate
ftw:

user, real group, and effective/ .,
user to the system ...eccveccecnans
user ttyslot: find the slot .......
USET'S: seeesacasssesssosssscssonnns
users) edit: text ...cecocncsnnenss
users or read mail
ustat: get file system ..ieeveeunns
utime: set file access and
utmp and wtmp entry formats .......
utmp file entry /setutent,
utmp file of the current user .,,..
utmp, wtmp: utmp and wtmp entry ...
utmpname: access utmp file entry .,
uuclean: uucp spool directory .,...
uucp network.
uucp spool directory clean-up. ....
uucp status inquiry and job .......
uucp, uulog, uuname: unix to unix .
uulog, uuname: unix to unix copy ..
uuname: unix to unix CoOPY .ceeececen
uupick: public UNIX ..evevceccceses
uustat: uuep status inquiry and ...
uusub: monitor uucp network.
uuto, uupick: public UNIX .eevevssne
uux : unix to unix command
ValUe ..iveeesecsccccsssacsacnsnsnss
value about your processor type ...
value for environment name
value funections /fabs: floor,
VAlUBS seeeesescesenscascsanssscnse
(variant of ex for casual users) ..
vax, m68k: provide truth value ....
VAX<11/780 processorsS. cceeececscsss
ve: version control
vector getopt: cieiervecosncesccess
verify program assertion ....eccsss.
Versatec printer spooler ....ecesee
version control .....eeccceccnacens
vi: screen oriented (visual) ......
viewgraphs, and slides ..eesvsecese
viewgraphs and slides /a troff ....
(visual) display editor based on ..
volcopy, labelit: copy file ..cevss
volcopy, labelit: copy file ..c0se.
volume
vpr: Versatec printer spooler .....
wait: await completion of .........
wait for child process to stop or .
wait: wait for child process to ...
walk a file tree ..ieveeececencacses
wall: write to all users. .ec.ieeeceee
We: word count c.ieevecescneascenssne
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getuid(2)
adduser(1M)
ttyslot(3C)
wall(1M)
edit(1)
mail(1)
ustat(2)
utime(2)
utmp(4)
getut(3C)
ttyslot(3C)
utmp(l)
getut(3C)
uuclean(1M)
uusub(1M)
uuclean(1M)
uustat(1C)
uucp(1C)
uuep(1C)
uuep(1C)
uuto(1C)
uustat(1C)
uusub(1M)
uuto(1C)
uux(1C)
abs(3C)
machid(1)
getenv(3C)
floor(3M)
true(1)
edit(1)
machid(1)
fsev(1M)
ve(1)
getopt (3C)
assert(3X)
vpr(1)
ve(1)

vi(1)
mmt(1)
mv(5)

vi(1)
volcopy(1M)
volcopy.im,0ld
fs(l)
vpr(1)
wait(1)
wait(2)
wait(2)
ftw(30C)
wall(1M)
we(1)



signal signal: specify

signal signal: specify
crashes crash:

whodo:

who

cd: change

chdir: change

getcewd: get pathname of current
pwAd :

write:

putpwent:

wall:

write:

open: open for reading or
utmp, wtmp: utmp and
formats utmp,

accounting records, fwtmp,

hunt-the~wumpus

and execute command
Jo, J1, jn,

jo, j1, jn, voO,
compiler—-compiler
Jjo, j1, jn, voO, yi1,

Permuted Index

what to do upon receipt of a ......
what to do upon receipt of a ......

what to do when the system

who is doing what.
who is on the system .c.eeevecccesns
who: who is on the system ..ev00v0

whodo: who is doing what.

ses o s e e s s e e e

se s e 0

working directory ...eceecescecccess
working directory .ieeesecsscsccees
working directory .veeeeccrescrcnses
working directory name ....eeeecess

write
write
write
write

write: write to another user

on a file

es s ev v e sPEIEPNIOLIETS

password file entry ...ceveee

to all users.

to another user ...cceceecevess
write: write on a file ..eeevesncses

Writing ® 9 068 ¢ 000 S BOEP SOOI TTILOEONO PSS
wtmp entry formats ..eeeeeecccances
wtmp: utmp and wtmp entry ....eeeee.

wtmpfix: manipulate connect .......

WUMD: the game of ®e 00000 snevosre e

xargs: construct argument list(s)

vO0, y1, yn: Bessel functions ......
y1, yn: Bessel functions ...csecee.

vace:

yn: Bessel functions ..ecesesccersces

-~ Xxvii

yet another

-

signal(2)
signal.2.0ld
crash.m68(8)
whodo(1M)
who(1)
who(1)
whodo( 1M)
ed(1)
chdir(2)
getewd(3C)
pwi(1)
write(2)
putpwent(3C)
wall(1M)
write(1)
write(2)
write(1)
open(2)
utmp(4)
utmp(4)
fwtmp(1M)
wump(6)
xargs(1)
bessel(3M)
bessel(3M)
vacc(1)
bessel(3M)



