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INTRODUCTION

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

Not all commands, features, and facilities described in this manual are available in
every UNIX system. Some of the features require additional utilities which may not
exist on your system.

This manual is divided into four sections, some containing interfiled subclasses:

2. System Calls.
3. Subroutines:
3C. C Programming Language Libraries
3S. Standard 1/0 Library Routines
3M. Mathematical Library Routines
3X. Specialized Libraries
3F. FORTRAN Programming Libraries
4. File Formats.
5. Miscellaneous Facilities.

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

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

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

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

References with numbers other than those above mean that the utility is contained in
the appropriate section of another manual. References with (1) following the command
generally mean that the utility is contained in the AT&T 3B2 Computer System User
Reference Manual. Those followed by (1IM), (7), or (8) are contained in the AT&T
3B2 Computer System Administration Utilities Guide.

Each section consists of a number of independent entries of a page or so each. The
name of the entry appears in the upper corners of its pages. Entries within each section
are alphabetized, with the exception of the introductory entry that begins each section
(also Section 3 is in alphabetical order by suffixes). Some entries may describe several
routines, commands, etc. In such cases, the entry appears only once, alphabetized
under its “major” name.

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

The SYNOPSIS part summarizes the use of the program being described. A few
conventions are used, particularly in Section 2 (System Calls):

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

Italic strings usually represent substitutable argument prototypes and program
names found elsewhere in the manual (they are underlined in the typed ver-
sion of the entries).
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Square brackets [l around an argument prototype indicate that the argument
is optional. When an argument prototype is given as “name” or “file”, it
always refers to a file name.

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

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

The DESCRIPTION part discusses the subject at hand.

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

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

The WARNINGS part points out potential pitfalls.

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

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

A Permuted Index follows the Introduction and Table of Contents. The Permuted
Index is used by searching the middle column for a key word or phrase. The right
column will then contain the name of the manual page that contains that command.
The left column contains additional useful information about the command.
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varargs: handle variable
formatted output of a varargs
formatted output of a varargs
getopt: get option letter from
the number of command line
ascii: map of

set.

long integer and base-64
and/ ctime, localtime, gmtime,
trigonometric/ sin, cos, tan,
intrinsic function.

output. a.out: common

3-byte integers and long/
a64l, 164a: convert between
abort: generate an 10T fault.
abort: terminate Fortran
abs, iabs, dabs, cabs, zabs:
abs: return integer absolute
absolute value.
absolute value. abs, iabs,
absolute value functions.
access and modification times.
access: determine . . .
access long integer data in a/
access routines.
access utmp file entry. .
accessibility of a file. .
accounting. acet: . . . . . .
accounting. . . . . . . . .
acct: enable or disable
acos, atan, atan2:/ . . ., . .
acos, dacos: Fortran arccosine
add value to environment.
administrative control.
aimag, dimag: Fortran
aint, dint: Fortran integer
alarm clock.
alarm: set a process alarm
allocation. brk,sbrk: . . . .
allocator. malloc, free, .
allocator. /calloc, mallopt,
alog, dlog, clog: Fortran . . .
alog10, dlogl0: Fortran common
amax0, max1, amax1, dmax1:
amaxl, dmaxl1: Fortran/ . .
amin0, minl, aminl, dminl: .
aminl, dminl: Fortran/ .
amod, dmod: Fortran . .
and, or, xor, not, Ishift, . . .
anint, dnint, nint, idnint:
ar: common archive file
arccosine intrinsic function. .
archive. . .
archive file format.
archive file. /the archive
archive header of a member of
arcsine intrinsic function. . .
arctangent intrinsic function. .
arctangent intrinsic function. .
argument. /dimag: Fortran .

argument. getarg: . . . . . .

argument list.
argument list. /print
argument list. /print

argument vector. . . . . . . .

arguments. iargc: return . .
ASCII character set.
ascii: map of ASCII character
ASCII string. /convert between
asctime, tzset: convert date .
asin, acos, atan, atan2: . . .
asin, dasin: Fortran arcsine

assembler and link editor . . . .
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13101(3C)
a641(3C)
abort(3C)
abort (3F)
abs(3F)
abs(3C)

. abs(3C)

abs(3F)
floor (3M)
utime(2)

. access(2)

sputl(3X)

. ldfen(4)

getut (3C)

. access(2)

acct(2)

. mclock(3F)

acct(2)
trig(3M)

. acos(3F)
. putenv(3C)

uadmin(2)

. aimag(3F)

aint(3F)

. alarm(2)
. alarm(2)

brk(2)
malloc(3C)

. malloc(3X)

log(3F)

. loglO(3F)

max(3F)

. max(3F)

min(3F)

. min(3F)
. mod(3F)
. bool(3F)

round(3F)
ar(4)
acos(3F)

. cpiod)
. ar(4)
. ldahread(3X)

Idahread (3X)
asin(3F)
atan2 3F)
atan(3F)
aimag(3F)
getarg(3F)
varargs(5)
vprintf(3S)
vprintf(3X)

. getopt(3C)

iargc(3F)
ascii(5)

. ascii(5)

2641(3C)
ctime(3C)

. trig(3M)

asin(3F)
a.out(4)



Permuted Index

assertion.

assert: verify program
setbuf, setvbuf:

sin, cos, tan, asin, acos,
arctangent intrinsic/
arctangent intrinsic/

cos, tan, asin, acos, atan,
double-precision/ strtod,
integer. strtol, atol,
integer. strtol,

ungetc: push character
terminal capability data
between long integer and
30.j1, jn, yO, y1, yn:

fread, fwrite:

bsearch:

tfind, tdelete, twalk: manage
btest, ibset, ibclr, mvbits:
/not, Ishift, rshift: Fortran
sync: update super

rshift: Fortran bitwise
space allocation.

sorted table.

/functions and subroutines.,
stdio: standard

setbuf, setvbuf: assign
swab: swap

value. abs, iabs, dabs,

data returned by stat system
malloc, free, realloc,

fast/ malloc, free, realloc,
intro: introduction to system
terminfo: terminal

pnch: file format for
function. cos, dcos,

ceiling, remainder,/ floor,
/ceil, fmod, fabs: floor,
intrinsic/ exp, dexp,

pipe: create an interprocess
/dble, cmplx, demplx, ichar,
stream. ungetc: push

user. cuserid: get
/getchar, fgetc, getw: get
/putchar, fputc, putw: put
ascii: map of ASCII
_tolower, toascii: translate
iscntrl, isascii: classify
directory.

systems processed by fsck.
times: get process and
terminate. wait: wait for

of a file.

isgraph, iscntrl, isascii:
status/ ferror, feof,
alarm: set a process alarm

logarithm/ log, alog, dlog,
Idclose, ldaclose:

close:

descriptor.

fclose, fiiush:

/real, float, sngl, dble,

assert: verify program . . . . . . . . . . . assert(3X)
assertion. . . . ... . ..o e .. assert (3X)
assign buffering to a stream. . . . . . . .. setbuf(3S)
atan, atan2: trigonomctric/ . . . . . . . . trig(3M)
atan, datan: Fortran . . . . . . .. ... atan(3F)
atan2, datan2: Fortran . . . . . . . atan2(3F)
atan2: trigonometric/ sin, . . . . . . . . . trig(3M)
atof: convert stringto . . . . . . . . . .. strtod (3C)
atoi: convert string to . . . . . . . . .. . strtol(3C)
atol, atoi: convert stringto . . . . . . . . . strtol(3C)
back into input stream. . . . . . . . . .. ungetc(3S)
base. terminfo: . . . . . . .. ... ... terminfo(4)
base-64 ASCII string. /convert . . . . . . . a641(3C)
Bessel functions. . . . . . . . . .. ... bessel (3M)
binary input/output. . . . . . .. ... fread (3S)
binary search a sorted table. . . . . . . . . bsearch(3C)
binary search trees. tsearch, . . . . . . . . tsearch(3C)
bit. /and subroutines., . . . . . . . . . . mil(3F)
bitwise Boolean functions. . . . . . . . . . bool(3F)
block. . . . ... . . . . sync(2)
Boolean functions. /lshift, . . . . .. . .. bool 3F)
brk, sbrk: change data segment . . . . . . . brk(2)
bsearch: binary searcha . . . . . . . . . . bsearch(3C)
btest, ibset, ibclr, mvbits/ . . . . . . . . . mil(3F)
buffered input/output package. . . . . . . . stdio(3S)
buffering toastream. . . . . . . . . . . . setbuf(3S)
bytes. . . . .. . cw s s s ow s s ow s SWabBC)
cabs, zabs: Fortran absolute . . . . . . . . abs(3F)
call. stat: + . v 4 v v v v 0w s . . . . stat(s)
calloc: main memory allocator. . . . . . . . malloc(3C)
calloc, mallopt, mallinfo: . . . . . . . . . malloc(3X)
calls and error numbers. . . . . . . . ... intro(2)
capability database. . . . . . ... ... terminfo(4)
cardimages. « « « « « « + s+ o+« o« + . . pnch(4)
ccos: Fortran cosine intrinsic . . . . . . . . cos(3F)
ceil, fmod, fabs: floor, . . . . .. .. .. . floorGM)
ceiling, remainder, absolute/ . . . . . . . . floor(3M)
cexp: Fortran exponential . . . . . . .. . exp(3F)
chanmel. .« . . ¢ i v o s v s ow s s o« . pipe
char: explicit Fortran type/ . . . . . . .. ftype(3F)
character back intoinput . . . . . . . . . ungetc(3S)
character login name of the . . . . . . . . cuserid(3S)
character or word froma/ . . . . . . . . . getc(38)
character or word on a stream. . . . . . . . putc(3S)
characterset. . . . v v . 4 0 4w 00 .. . ascii(5)
characters. /_toupper, . . . . . . . . . . . conv(3C)
characters. /isprint, isgraph, . . . . . . .. ctype(3C)
chdir: change working . . . . . . . . . . . chdir(2)
checklist: listof file . . . . . ... ... . checklist(4)
child process times. . . . . . . . . . . .. times(2)
child process tostopor . . . . .. . ... wait(2)
chmod: change mode of file. . . . . . . . . chmod(2)
chown: change owner and group . . . . . . chown(2)
chroot: change root directory. . . . . . . . chroot (2)

. ctype(30)
. ferror(3S)

classify characters. /isprint, . . . . . . .
clearerr, fileno: stream

CIOCKTM.: o o ol o et o e ke e e e . . alarm(2)
clock: report CPU time used. . . . . . . . clock(3C)
clog: Fortran natural . . . . . . .. ... log(3F)
close a common object file. . . . . . . . . Ildclose(3X)
close a file descriptor. .- . . . . v v« o . . close(2)
closerclose afile & s ¢ w5 w5 v 5 5 ¢ w3 close(2)
close or flush astream. . . ... ... .. fclose(3S)
cmplx, demplx, ichar, char:/ . . . . . . L. ftype(3F)

=D



system: issue a shell

iarge: return the number of
system: issue a shell

getarg: return Fortran

ar:

editor output. a.out:

log10, alog10, dlog10: Fortran
routines. ldfcn:

Idopen, Idaopen: open a
/line number entries of a
Idclose, ldaclose: close a
read the file header of a
entries of a section of a

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

an indexed/named section of a
of a symbol table entry of a
symbol table entry of a
seck to the symbol table of a
line number entries in a
relocation information for a
scnhdr: section header for a
/retrieve symbol name for
table format. syms:

filehdr: file header for

ftok: standard interprocess
lge, lgt, lle, 1lt: string
expression. regcmp, regex:
regexp: regular expression
term: format of

erf, erfc: error function and
Fortran imaginary part of
conjg, dconjg: Fortran
table entry of a/ ldtbindex:
master: master

table. system: system
conjugate intrinsic function.
conjg, deconjg: Fortran complex
an out-going terminal line
math: math functions and
joctl:

fentl: file

msgctl: message

semctl: semaphore

shmctl: shared memory
fentl: file

uadmin: administrative
terminals. term:

char: explicit Fortran type
integers and/ 13tol, ltol3:
and base-64 ASCII/ a64l, 164a:
/gmtime, asctime, tzset:

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

strtol, atol, atoi:

file.

core: format of

cosine intrinsic function.
atan2: trigonometric/ sin,
hyperbolic cosine intrinsic/
functions. sinh,

cos, dcos, ccos: Fortran

command from Fortran.
command line arguments.
command.

nd-line arg ; S
common archive file format. .
common assembler and link .
common logarithm intrinsic/
common object file access . .
common object file for/
common object file function.
common object file. . . . . .
common object file. Idfhread:
common object file. /number .
common object file. /seek to .
common object file. . . . . .
common object file. . . . .
common object file. /seek to .
common object file. /the index
common object file. /indexed
common object file. ldtbseek:
common object file. linenum: .
common object file. reloc: . .
common object file. . . . . .
common object file symbol/ .
common object file symbol . .
common object files. . . . .
communication package. . .
comparison intrinsic/
compile and execute regular .
compile and match routines. .
compiled term file..
complementary error function.
complex argument. /dimag: .
complex conjugate intrinsic/ .
compute the index of a symbol
configuration database. . . .
configuration information
conjg, deonjg: Fortran complex
conjugate intrinsic function. .
connection. dial: establish . .
constants.
control device. . . . . . . .
control: < s 5 6 4 6 w8 s s
control operations. . . . . .
control operations. . . . . .
control operations. . . . . .
control options. . . . . . .
control. . . . .. ... ..
conventional names for
conversion. /dcmplx, ichar,
convert between 3-byte
convert between long integer .
convert date and time to/ . .
convert floating-point number
convert formatted input. . . .
convert stringto/ . . . . . .
convert string to integer.
core: format of core image . .
core image file.
cos, dcos, ccos: Fortran .
cos, tan, asin, acos, atan, . .
cosb, dcosh: Fortran
cosh, tanh: hyperbolic . . . .
cosine intrinsic function. . . .

e e e e s e

e e
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system(3F)
iargc(3F)
system(3S)
getarg(3F)
ar(4)
a.out(4)
log10(3F)
Idfcn(4)
1dopen (3X)
Idlread (3X)
ldclose(3X)
ldfhread(3X)
Idiseek (3X)
Idohseek (3X)
Idrseek(3X)
Idshread(3X)
ldsseek (3X)
Idtbindex (3X)
ldtbread (3X)
1dtbseek (3X)
linenum (4)
reloc(4)
scnhdr(4)
ldgetname(3X)
syms(4)
filehdr(4)
stdipc(3C)
stremp(3F)
regemp(3X)
regexp(5)
term(4)
erfGM)
aimag(3F)
conjg (3F)
ldtbindex (3X)
master (4)
system(4)
conjg (3F)
conjg(3F)
dial(3C)
math(5)
ioctl(2)
fentl(2)
msgcetl (2)
semctl (2)
shmetl(2)
fentl(S)
uadmin(2)
term(5)
ftype3F)
13tol(3C)
a641(3C)
ctime(3C)
ecvt(3C)
scanf(3S)
strtod(3C)
strtol (3C)
core(4)
core(4)
cos(3F)
trig(3M)
cosh(3F)
sinh(3M)
cos(3F)



Permuted Index

/dcosh: Fortran hyperbolic
cpio: format of

clock: report

rewrite an existing one.
file. tmpnam, tempnam:
an existing one. creat:
fork:

tmpfile:

channel. pipe:

umask: set and get file
optimization package. curses:
generate hashing encryption.
function. sin, dsin,
intrinsic/ sqrt, dsqrt,

for terminal.

asctime, tzset: convert date/
uname: get name of

slot in the utmp file of the
getcwd: get path-name of
and optimization package.
name of the user.

absolute value. abs, iabs,
intrinsic function. acos,
intrinsic function. asin,
terminfo: terminal capability
/sgetl: access long integer
plock: lock process, text, or
call. stat:

brk, sbrk: change

types: primitive system
master: master configuration
intrinsic function. atan,
intrinsic function. atan2,
/asctime, tzset: convert
/idint, real, float, sngl,
/float, sngl, dble, cmplx,
conjugate intrinsic/ conjg,
intrinsic function. cos,
cosine intrinsic/ cosh,
difference intrinsic/ dim,
timezone: set

close: close a file

dup: duplicate an open file
file. access:

ioctl: control

exponential intrinsic/ exp,
terminal line connection.
dim, ddim, idim: positive
difference intrinsic/

of complex argument. aimag,
intrinsic function. aint,

dir: format of

chdir: change working
chroot: change root

unlink: remove

path-name of current working
ordinary file. mknod: make a
acct: enable or

hypot: Euclidean

/lcong48: generate uniformly
logarithm/ log, alog,
logarithm/ log10, alogl0,

cosine intrinsic function. . . . . . . . . . .
cpioarchive. « v v o % « & 5 v 5 35 % » » &
cpio: format of cpio archive. . . . . . . ..
CPUtimeused. . ... .. ... ....
creat: create a new fileor . . . . . . . . «
create a name for a temporary . . . . . . .
create a new file or rewrite . . . . . . . .
create anew Process. . + « + + o + . o . .
create a temporary file. . . . . . .. W
create an interprocess . . « « « « « . . a &

creation mask.
CRT screen handlinmand . . . ... ..
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csin: Fortran sine intrinsic
csqrt: Fortran square root . . . . . . . .
ctermid: generate file name . . . .. ..
ctime, localtime, gmtime, . .
current UNIX system. . . . .. .. ..
current user. /findthe . . . ... . ..
current working directory.
curses: CRT screen handling . . . . . ..
cuserid: get character login
dabs, cabs, zabs: Fortran . . . . . . . .
dacos: Fortran arccosine . . . . . . . ..
dasin: Fortran arcsine
database. . . .. . ...
data in a machine-independent/ . . . . .
data in memory.
data returned by statsystem . . . . . ..
data segment space allocation. . . . . .
data types.
database.
datan: Fortran arctangent . . . . . . . .
datan2: Fortran arctangent . . . . . . .
date and time to string.
dble, cmplx, demplx, ichar,/ . . . . .. .
demplx, ichar, char: explicit/ . . . . . . .
dconjg: Fortran complex . . . . . . . . .
dcos, ccos: Fortran cosine . . . . . . . .
dcosh: Fortran hyperbolic . . . . . . . .
ddim, idim: positive .
default system time zone. . . . . . . . .
descriptor. . . .
descriptor. . . .
determine accessibility ofa . . . . . . .
device.
dexp, cexp: Fortran . . .
dial: establish an out-going . .
difference intrinsic/
dim, ddim, idim: positive
dimag: Fortran imaginary part . . . . . .
dint: Fortran integer part . . .
dir: format of directories. . . . . . . . .
directories.
directory.
directory.
directory entry.
directory. getewd:get . . . . . .. . ..
directory, or a special or .
disable process accounting. . . . . . . .
distance function.
distributed pseudo-random/ . . . . . . .
dlog, clog: Fortran natural . . . . .. ..
dlog10: Fortran common

.
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cosh(3F)
cpio(4)
cpio(4)
clock(3C)
creat(2)
tmpnam(3S)
creat(2)
fork(2)
tmpfile(3S)
pipe(2)
umask (2)
curses(3X)
crypt(3C)
sin(3F)
sqrt(3F)
ctermid (3S)
ctime (3C)
uname(2)
ttyslot (3C)
getewd(30)
curses(3X)
cuserid (3S)
abs(3F)
acos 3F)
asin(3F)
terminfo(4)
sputl(3X)
plock(2)
stat(5)
brk(2)
types(5)
master (4)
atan(3F)
atan2(3F)
ctime(3C)
ftype(3F)
ftype(3F)
conjg(3F)
cos(3F)
cosh(3F)
dim(3F)
timezone (4)
close(2)
dup(2)
access(2)
foctl(2)
exp(3F)
dial(3C)
dim(3F)
dim(3F)
aimag(3F)
aint(3F)
dir(4)
dir(4)
chdir(2)
chroot(2)
unlink(2)
getewd (3C)
mknod(2)
acct(2)
hypot(3GM)
drand48(3C)
log3F)
logl0(3F)



max, max0, amax0, maxl, amaxl,
min, min0, amin0, minl, aminl,
intrinsic/ mod, amod,

nearest integer/ anint,
intrinsic function. dprod:
/atof: convert string to
product intrinsic function.
nrand48, mrand48, jrand48,/
transfer-of-sign/ sign, isign,
intrinsic function. sin,
intrinsic function. sinh,

root intrinsic/ sqrt,

intrinsic function. tan,
tangent intrinsic/ tanh,
descriptor.

descriptor. dup:

floating-point number to/
program. end, etext,

common assembler and link
/user, real group, and

and/ /getegid: get real user,
accounting. acct:

encryption. crypt, setkey,
encrypt: generate hashing
locations in program.
/getgrgid, getgrnam, setgrent,
/getpwuid, getpwnam, setpwent,
utmp/ /pututline, setutent,
nlist: get

file. linenum: line number
file/ /manipulate line number
/ldnlseek: seek to line number
/ldnrseek: seek to relocation
utmp, wtmp: utmp and wtmp
fgetgrent: get group file
fgetpwent: get password file
utmpname: access utmp file
object file symbol table

/the index of a symbol table
/read an indexed symbol table
putpwent: write password file
unlink: remove directory

environ: user

getenv: return value for
putenv: change or add value to
getenv: return Fortran
mrand48, jrand48,/ drand48,
complementary error function.
complementary error/ erf,
system error/ perror,
complementary/ erf, erfc:
function and complementary
sys_errlist, sys_nerr: system
to system calls and

matherr:

terminal line/ dial:

in program. end,

hypot:

execlp, execvp: execute a/
execvp: execute/ execl, execv,
execl, execv, execle, execve,
execve, execlp, execvp:
regemp, regex: compile and

dmax1: Fortran maximum-value/
dminl: Fortran minimum-value/

dmod: Fortran remaindering . .
dnint, nint, idnint: Fortran
double precision product . . . .
double-precision number.
dprod: double precision . . . .
drand48, erand48, Irand48, . .
dsign: Fortran
dsin, csin: Fortran sine
dsinh: Fortran hyperbolic sine .
dsqrt, csqrt: Fortran square
dtan: Fortran tangent
dtanh: Fortran hyperbolic
dup: duplicate an open file
duplicate an open file . . . . .
ecvt, fevt, gevt: convert . . . .
edata: last locations in .
editor output. a.out: . .
effective group IDs. . . .
effective user, real group, . . .
enable or disable process
encrypt: generate hashing . . .
encryption. crypt, setkey,
end, etext, edata: last
endgrent, fgetgrent: get group/ .
endpwent, fgetpwent: get/
endutent, utmpname: access . .
entries from name list.
entries in a common object . .
entries of a common object
entries of a section of a/ . . .
entries of a sectionofa/ . . .
entry formats.
entry. /setgrent, endgrent, . . .
entry. /setpwent, endpwent, . .
entry. /setutent, endutent, . . .
entry. /symbol name for common
entry of a common object file. .
entry of a common object file. .

13113
environ: user environment. . . .
environment.
environment name. . . . . . .
environment.
environment variable.
erand48, Irand48, nrand48, . .
erf, erfc: error function and . .
erfc: error functionand . . . .
errno, sys_errlist, sys_nerr: . . .
error function and
error function. /erfc: error . . .

error messages. /errno, . . . .
error numbers. /introduction . .
error-handling function. . . . .

establish an out-going
etext, edata: last locations . . .
Euclidean distance function.
execl, execv, execle, execve, . .
execle, execve, execlp,
execlp, execvp: execute a/ . . .
execute a file. /execle, . . . .
execute regular expression.
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.

.

max{(3F)
min(3F)
mod(3F)
round(3F)
dprod(3F)
strtod (3C)
dprod GF)
drand48(3C)
sign(3F)
sin(3F)
sinh(3F)
sqrt(3F)

. tan(3F)

tanh(3F)
dup(2)
dup(2)
ecvt(3C)
end(3C)
a.out(4)
getuid (2)
getuid (2)
acct(2)
crypt(3C)
crypt(3C)
end(3C)
getgrent(3C)
getpwent(3C)
getut(3C)
nlist(3C)
linenum(4)
Idiread 3X)
Idiseek (3X)
ldrseek (3X)
utmp(4)
getgrent(3C)
getpwent(3C)
getut(3C)
Idgetname(3X)
Idtbindex(3X)
Idtbread (3X)
putpwent (3C)
unlink (2)
environ(5)
environ(5)
getenv(3C)
putenv(3C)
getenv(3F)
drand48(3C)
erf(3M)
erf(3M)
perror(3C)
erf(3M)
erf(GM)
perror (3C)
intro(2)
matherr(3M)
dial(3C)
end(3C)
hypot GM)
exec(2)
exec(2)
exec(2)
exec(2)
regemp(3X)



Permuted Index

sleep: suspend

monitor: prepare

profil:

execvp: execute a/ execl,
execute/ execl, execv, execle,
/execv, execle, execve, execlp,
a new file or rewrite an
process.

exit,

exponential intrinsic/
exponential, logarithm,/
cmplx, demplx, ichar, char:
exp, dexp, cexp: Fortran

exp, log, logl0, pow, sqrt:
routines. regexp: regular
compile and execute regular
remainder,/ floor, ceil, fmod,
data in a machine-independent
/calloc, mallopt, mallinfo:
abort: generate an 10T

a stream.

floating-point number/ ecvt,
fopen, freopen,

status inquiries. ferror,

fileno: stream status/

stream. fclose,

word from a/ getc, getchar,
/getgrnam, setgrent, endgrent,
/getpwnam, setpwent, endpwent,
stream. gets,

times. utime: set

Idfcn: common object
determine accessibility of a
chmod: change mode of
change owner and group of a
fentl:

fentl:

core: format of core image
umask: set and get

close: close a

dup: duplicate an open
endgrent, fgetgrent: get group
fgetpwent: get password
utmpname: access utmp
putpwent: write password
execlp, execvp: execute a
Idaopen: open a common object
ar: common archive

pnch:

intro: introduction to

entries of a common object
group: group

files. filehdr:

file. ldfhread: read the
dohseek: seek to the optional
issue: issue identification

of a member of an archive
close a common object

file header of a common object
a section of a common object
file header of a common object
a section of a common object

execution forinterval. . . . . . . . . . .. sleep(3C)
execution profile. . . . . . .. ... . .. monitor 3C)
execution time profile. . . . . ... ... profil(2)
execv, execle, execve, execlp, . . . . . . . . exec(2)
execve, execlp, €Xecvp: . . . . . . . .. . exec(2)
execvp:executeafile. . . . . .. .. . .. exec(2)
existing one. creat: create . . . . . . . . . creat(2)
exit, _exit: terminate . . . . . . .. . . . exit(2)

_exit: terminate process. . . . . . . . . . . exit(2)

exp, dexp, cexp: Fortran . . . . . . .. .. exp(3F)

exp, log, logl0, pow,sqrt: . . . . . . . . . exp(3M)
explicit Fortran type/ /dble, . . . . . . .. ftype(3F)
exponential intrinsic/ . . . . . . .. . .. exp(3F)
exponential, logarithm, power,/ . . . . . . . exp(3M)
expression compile and match . . . . . . . regexp(5)
€XPression. regemp, TEEEX: « « « + o o & + regemp(3X)
fabs: floor, ceiling, . . . . . P floor (3M)
fashion.. /access long integer . . . . . . . sputl(3X)
fast main memory allocator. . . . . . . . . malloc(3X)
FBIE = 2 6 i 56 e s s S RE abort(3C)
fclose, flush: closeor flush . . . . . . . . . fclose(3S)
fentl: file control. . . . . . . . W fentl(2)
fentl: file control options. . . . . . . ... fentl(5)

fovt, govticonvert . . v 4 4 v e 4 4w .. ecvt(3C)
fdopen: open a stream. . . . .. . . .. . fopen(3S)
feof, clearerr, fileno: stream . . . . . . . . ferror (3S)
ferror, feof, clearerr, . . + ¢ ¢« ¢ ¢ ¢ ¢ . ferror (3S)
fllush: closeorflusha . . . . . . . . ... fclose(3S)
fgetc, getw: get characteror . . . . . . . . getc(3S)
fgetgrent: get group file/ . . . . . . . . . getgrent(3C)
fgetpwent: get password file/ . . . . . . . . getpwent(3C)
fgets: get a string froma . . . . . . . . . gets(3S)

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

file access routines. . . . . . A PR Idfcn(4)

flle. 6CESSE o w s w5 % & & @ s w s access(2)
fle:  womis wom e w o ow s B chmod(2)
file. chown: . . . .. .. AN chown(2)
filecontrol. . . . .. ... R B R fentl(2)

file control options. . . . . . s fentl(5)

2 0o 0o oo SERE c o PR core(4)

file creation mask. . . . . . iw s s @ umask(2)
file descriptor. . . . . . . . Qs E ow W s G close(2)

file descriptor. . « v v 4 v 4 4 e a0 o dup(2)

file entry. /setgrent, . . . . . Ve dm s e getgrent(3C)
file entry. /endpwent, . . . . . . . ... getpwent(3C)
file entry. /endutent, . . . . . . . . .. . getut(3C)
RlEentry: o s o« s 56 % i@ om s oW e putpwent(3C)
file. /execv, execle, execve, . . . < . . . . exec(2)

file for reading. Idopen, . . . . . . . . . . ldopen (3X)
fileformat. « o s w 5 & w s 5 % ¢ & 5 3 ar(4)

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

file formats. . . . . . . . . T intro(4)

file function. /line number . . . . . . . . . ldIread (3X)
% amconnsono oy group(4)

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

file header of a common object . . . . . . . ldfhread(3X)
file header of a common object/ . . . . . . Idohseek (3X)
AlE. s ¢ s s R W R E R WY issue(4)

file. /read the archive header . . . . . . . Idahread(3X)
file. Idclose, Idaclose: . . . . . . . . . . . Idclose(3X)
file. ldfhread: readthe . . . . . . . . .. Idfhread(3X)
file. /line number entriesof . . . . . . .. Idiseek (3X)
file. /seek to the optional . . . . . . . . . Idohseek (3X)
file. /relocation entriesof . . . . . . . . . Idrseek (3X)
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header of a common object
section of a common object
table entry of a common object
table entry of a common object
table of a common object
entries in a common object
link: link to a

or a special or ordinary
ctermid: generate

mktemp: make a unique

/find the slot in the utmp

one. creat: create a new
passwd: password

/rewind, ftell: reposition a
Iseek: move read/write

read: read from

for a common object

scesfile: format of SCCS
header for a common object
stat, fstat: get

/symbol name for common object
syms: common object

volume.

mount: mount a

ustat: get

mnttab: mounted

umount: unmount a

fsck. checklist: list of

term: format of compiled term
tmpfile: create a temporary
create a name for a temporary
ftw: walk a

write: write on a

common object files.

ferror, feof, clearerr,

file header for common object
format specification in text
string, format of graphical
lockf: record locking on
ttyname, isatty:

of the current user. ttyslot:
int, ifix, idint, real,

ecvt, fevt, gevt: convert
/modf: manipulate parts of
floor, ceiling, remainder,/
floor, ceil, fmod, fabs:

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

ar: common archive file
pnch: file

inode:

term:

core:

cpio:

dir:

/graphical primitive string,
scesfile:

file system:

files. fspec:

object file symbol table
intro: introduction to file
wtmp: utmp and wtmp entry

Permuted Index

file. /indexed/named section . . . . . . . . ldshread(3X)
file. /to an indexed/named . . . . . . . . Idsseek (3X)
file. /the index of a symbol . 1dtbindex (3X)
file. /read an indexed symbol . . . . . . . Idtbread (3X)
file. /seek to thesymbol . . . . . . . . .. Idtbseck (3X)
file. linenum: line number . . . . . . . .. linenum (4)
fle: :amiswims imimessss link(2)

file. /make adirectory, . . . . . . . .. . mknod (2)
file name for terminal. . . . . .. . ... ctermid 3S)
filename. & i 5 s s % ¢ v %5 s 56 % @ s mktemp(3C)
file of the currentuser. . . + . . + « « . . ttyslot(3C)
file or rewrite an existing . . . . . . . . . creat(2)

file: vumimmsms ims B EsE R passwd (4)
file pointer in astream. . . . . . . . . . . fseek(3S)
filepointer. . . . . ¢ . o4 . o e . .. Iseek (2)

file: :wpiswimgin: s:e6s read(2)

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

file: swwinmwsmsenaimss@s scesfile(4)
file. scnhdr:section . o . .. . o4 .. scnhdr(4)
filestatus. + v v . o 0 v .t e e e e e stat(2)

file symbol tableentry. . . . . . . . ... Idgetname(3X)
file symbol table format. . . . . . . .. . syms(4)

file system: format of system . . . . . . . . fs(4)
AlESYStEN. & o n @ © ¢ 8 6 8§ s ¢ @ s mount(2)
file system statistics. . . . . . . . . 0. . . ustat(2)
filesystemtable. . . . v o v v .04 .. mnttab(4)
AlESYStEM: & % o s @ w s m % « @ 5 § @ & umount(2)
file systems processed by . . . . . . . . . checklist (4)
e omon s o 0 o FHONSRTEEORRRERE term (4)

filE.  swiw B @& % & s®s 85 tmpfile(3S)
file. tmpnam, tempnam: . . . . « . . . . . tmpnam (3S)
fletree. « v v« v v o v v e e e e e ftw(3C)

file: &« v msmemsnksn e sms :m write(2)
filehdr: file header for . . . . . . . . ... filehdr(4)
fileno: stream status/ . . . . . . .. . .. ferror 3S)
files. filehdr: . . . . v v . . ... ... filehdr(4)
files. fspec: . . . . . o4 e e .. e .. fspec(4)
files. /graphical primitive . . . . . . . . . gps(4)

filess ¢ smsmmimmsms v @s s ¢ lockf(3C)
find name of a terminal. . . . . . . . ... ttyname (3C)
find the slot in the utmp file . . . . . . .. ttyslot(3C)
float, sngl, dble, cmplx,/ . . . . . . . .. . ftype(3F)
floating-point number to/ . . . . . . . . . ecvt(3C)
floating-point numbers. . . . . . . . . .. frexp(3C)
floor, ceil, fmod, fabs: . . . . . .. . ... floor3M)
floor, ceiling, remainder,/ . . . . . . . . . floor (3M)
flushastream. . . . . ... ... ... fclose (3S)
fmod, fabs: floor, ceiling, . . . . . .. .. floor (3M)
fopen, freopen, fdopen: opena . . . . . .. fopen(3S)
fork: create a new process. . . . . . . . . . fork(2)
format: s s w ws v wsm e s @s s w5 ar(4)

format for card images. . . . . . . . ... pnch(4)
format of ani-node. . . . . ... . ... inode (4)
format of compiled term file.. . .. . ... term(4)
format of core image file. . . . ... ... core(4)
format of cpio archive. . . . ... . ... cpio(4)
format of directories. . . . . . . . . . . . dir(4)
format of graphical files. . . . . . . .. . gps(4)
format of SCCSfile. . . . . ¢ v v 4 v 4 scesfile(4)
format of system volume. . . . . . . . . . fs(4)

format specification intext . . . . . . . . fspec(4)
format. syms: common . . . . . . . . . . syms(4)
fOrmatse: s o 5 « o 5 % @ s @ & 5 @ 3 & @ 8 intro(4)
formats. UtMp, « « « « « « 4 . 4 o4 o4 . .. utmp(4)
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Permuted Index

scanf, fscanf, sscanf: convert
/vfprintf, vsprintf: print
/vfprintf, vsprintf: print
fprintf, sprintf: print

abs, iabs, dabs, cabs, zabs:
system/ signal: specify
function. acos, dacos:
function. asin, dasin:
function. atan2, datan2:
function. atan, datan:

or, xor, not, Ishift, rshift:
getarg: return

log10, alog10, dlog10:
intrinsic/ conjg, dconjg:
function. cos, dcos, ccos:
getenv: return

function. exp, dexp, cexp:
intrinsic/ cosh, dcosh:
intrinsic/ sinh, dsinh:
intrinsic/ tanh, dtanh:
complex/ aimag, dimag:
function. aint, dint:

amax0, max1, amax1, dmax1:
amin0, minl, aminl, dminl:
log, alog, dlog, clog:

anint, dnint, nint, idnint:
abort: terminate

functions. mod, amod, dmod:
function. sin, dsin, csin:
function. sqrt, dsqrt, csqrt:
len: return length of

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

meclock: return

intrinsic/ sign, isign, dsign:
/dcmplx, ichar, char: explicit
formatted output. printf,
word on a/ putc, putchar,
stream. puts,

input/output.

memory allocator. malloc,
mallopt, mallinfo:/ malloc,
stream. fopen,

parts of floating-point/
getw: get character or word
gets, fgets: get a string
getopt: get option letter
read: read

system: issue a shell command
nlist: get entries

getpw: get name

formatted input. scanf,

of file systems processed by
reposition a file pointer in/
text files.

stat,

pointer in a/ fseek, rewind,
communication package.

Fortran arccosine intrinsic
Fortran integer part intrinsic
error/ erf, erfc: error
Fortran arcsine intrinsic

formatted input.
formatted output of a varargs/ . . . . . . .
formatted output of a varargs/ .
formatted output. printf, . . ... ... .
Fortran absolute value.
Fortran action on receiptofa . . . . . . .
Fortran arccosine intrinsic . . . . . . . . .

Fortran arcsine intrinsic . . . . . . . . . .
Fortran arctangent intrinsic . . . . . . . .
Fortran arctangent intrinsic . . . . . . . .

Fortran bitwise Boolean/ and, . . . . . ..
Fortran command-line argument. . . . . . .
Fortran common logarithm/ . . .
Fortran complex conjugate . . . . . . . .
Fortran cosine intrinsic
Fortran environment variable. . . . . . .
Fortran exponential intrinsic . . . . . . . .
Fortran hyperbolic cosine . . . . . . ..
Fortran hyperbolic sine
Fortran hyperbolic tangent . . . . . . . .
Fortran imaginary partof . . .
Fortran integer part intrinsic . . . . . . . .
Fortran maximum-value/ /max0, . . . . . .
Fortran minimum-value/ /min0,
Fortran natural logarithm/ . . . . . . . .
Fortran nearest integer/ . . . . . . . . .

P )

Fortran program. . . « « « « « +« « o o «
Fortran remaindering intrinsic . . . . . . .
Fortran sine intrinsic . . . . . . . e

Fortran square root intrinsic . . . . . . .
Fortran string.
Fortran substring. . . . . . .. .. ..
Fortran. system:
Fortran tangent intrinsic . . . . . . . . .
Fortran time accounting. . . . . . . . . .
Fortran transfer-of-sign
Fortran type conversion. . . . . . . . . . .
fprintf, sprintf: print
fputc, putw: put characteror . . . . . . . .
fputs:putastringona . . . . .. . ...
fread, fwrite: binary
free, realloc, calloc: main . . . . . . . .
free, realloc, calloc, . . . « « « « « ¢ o« .
freopen, fdopen: open a
frexp, ldexp, modf: manipulate . . . . . .
from a stream. /fgetc,
from a stream.
from argument vector. . . . . . . . . .
from file.
from Fortran.
from name list. . .
from UID.
fscanf, sscanf: convert . . . . . . . . ..
fsck. checklist: list . . . « « .« « . . .
fseek, rewind, ftell:
fspec: format specification in
fstat: get file status.
ftell: reposition a file
ftok: standard interprocess
ftw: walk a filetree. . . . . ... ...

function and complementary
function. asin, dasin:
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scanf(3S)
vprintf(3S)
vprintf(3X)
printf(3S)
abs(3F)
signal (3F)
acos(3F)
asin(3F)
atan2(3F)
atan(3F)
bool (3F)
getarg (3F)
log10(3F)
conjg(3F)
cos(3F)
getenv(3F)
exp(3F)
cosh(3F)
sinh(3F)
tanh(3F)
aimag(3F)
aint(3F)
max(3F)
min(3F)
log(3F)
round (3F)
abort(3F)
mod(3F)
sin(3F)
sqrt (3F)
len(3F)
index(3F)
system (3F)
tan(3F)
mclock(3F)
sign(3F)
ftype(3F)
printf(3S)
putc(3S)
puts(3S)
fread(3S)
malloc(3C)
malloc(3X)
fopen(3S)
frexp(3C)
getc(3S)
gets(3S)
getopt (3C)
read(2)
system(3F)
nlist (3C)
getpw(3C)
scanf(3S)
checklist(4)
fseek (3S)
fspec(4)
stat(2)
fseek (3S)
stdipc(3C)
ftw(3C)
acos(3F)
aint 3F)
erf(3M)
asin(3F)



Fortran arctangent intrinsic
Fortran arctangent intrinsic
complex conjugate intrinsic
ccos: Fortran cosine intrinsic
hyperbolic cosine intrinsic
precision product intrinsic
and complementary error
Fortran exponential intrinsic
gamma: log gamma

hypot: Euclidean distance

of a common object file
common logarithm intrinsic
natural logarithm intrinsic
matherr: error-handling

prof: profile within a
transfer-of-sign intrinsic
csin: Fortran sine intrinsic
hyperbolic sine intrinsic
Fortran square root intrinsic
sys3b: machine specific
Fortran tangent intrinsic
hyperbolic tangent intrinsic
math: math

/field manipulation intrinsic
jO, j1, jn, y0, y1, yn: Bessel
Fortran bitwise Boolean
positive difference intrinsic
logarithm, power, square root
remainder, absolute value
dmax1: Fortran maximum-value
dminl: Fortran minimum-value
Fortran remaindering intrinsic
Fortran nearest integer

sinh, cosh, tanh: hyperbolic
string comparison intrinsic
atan, atan2: trigonometric
fread,

gamma: log

number to string. ecvt, fevt,
abort:

terminal. ctermid:

crypt, setkey, encrypt:
/srand48, seed48, Icong48:
srand: simple random-number
rand, srand: random-number
gets, fgets:

ulimit:

the user. cuserid:

getc, getchar, fgetc, getw:
nlist:

umask: set and

stat, fstat:

ustat:

/setgrent, endgrent, fgetgrent:
getlogin:

msgget:

getpw:

system. uname:

argument vector. getopt:
/setpwent, endpwent, fgetpwent:
working directory. getcwd:
times. times:

and/ getpid, getpgrp, getppid:

Permuted Index

function. atan2,datan2: . . . . . . . . .. atan2(3F)
function. atan, datan: . . . . . . . . . . . atan(3F)
function. /dconjg: Fortran . . . . . . . . . conjg(3F)
function. cos, dcOS, « « « « ¢ . 4 e o . 4 9. cos(3F)
function. /dcosh: Fortran . . . . . . . .. cosh(3F)
function. dprod:double . . . . . . .. .. dprod(3F)
function. /error function . . . . . . . .. erf(3M)
function. exp, dexp, Cexp: « « « « « + . . . exp(3F)
funclion: & : = @ » @ o s w 5 § 5 5 & ¥ s gamma (3M)
function. . . . . . ¢ AW e £ w s & E hypot (3M)
function. /line number entries . . . . . . . IdIread (3X)
function. /dlogl0: Fortran . . . . . . . . . logl0(3F)
function. /dlog, clog: Fortran . . . . ... log (3F)
function. . . ... 5 ool NN matherr (3M)
FURCHON:: o s i w s & b 6 & 8 8 ® & 5 & 5 prof(5)
function. /dsign: Fortran . . . . . . . .. sign(3F)
function. sin, dsin, . . . . . . . - . . .. sin(3F)
function. /dsinh: Fortran . . . . . . . . . sinh(3F)
function. sqrt, dsqrt, csqrt: . . . . . . . .. sqrt(3F)
POOEHON.. o & o o 5 % 5 8 & 5.5 W 5 & B8 sys3b(2)
function. tan,dtan: . . . . . . . . . . . . tan(3F)
function. /dtanh: Fortran . . . . . . . .. tanh(3F)
functions and constants. . . + .« . 4 . o . . math(5)
functions and subroutines.,/ . . . . .. .. mil(3F)
fUNCLIONS. = « v v v v v e e e e bessel (3M)
functions. /lshift, rshift: . . . . . . .. .. bool 3F)
functions. dim, ddim, idim: . .. .. ... dim(3F)
functions. /sqrt: exponential, . . . . . . . . exp(3M)
functions. /floor, ceiling, . . ... .. .. floor (3M)
functions. /maxl,amaxl, . . ... . ... max(3F)
functions. /minl, aminl, . ... .. ... min(3F)
functions. mod, amod, dmod: . . . . . . . mod(3F)
functions. /nint, idnint: . . . .. . .. . . round(3F)
functions. .+ . « 4 . . e w4 e e e e .. . sinh(3M)
functions. /lgt, lle, Ilt: . . . . . ... .. stremp (3F)
functions. /tan, asin, acos, .+ + . .+ . . . . . trig(3M)
fwrite: binary input/output. . . . . .. .. fread(3S)
gamma function. .« .+ « ¢ 4 . 00 .04 .. gamma(3M)
gamma: log gamma function. . . . . . . . gamma (3M)
govt: convert floating-point . . . . . . .. . ecvt(3C)
generate an IOT fault. . . . . ... ... abort(3C)
generate filenamefor . . . . . . .. ... ctermid (3S)
generate hashing encryption. . . . . . . .. crypt(3C)
generate uniformly distributed/ . . . . . . drand48(3C)
generator. rand, . . . . ... .. ... . rand(3C)
generator. irand, . . . . 4 4 . . o0 .0 . . rand(3F)
get a string from a stream. . . . . . . .. gets(3S)

get and set user limits. . . . . . .. .. . ulimit(2)
get character login nameof . . . . .. .. cuserid(3S)
get character or word froma/ . . . . . .. getc(3S)

get entries from name list. . . . . . . . .. nlist (3C)
get file creation mask. . . . . . .. ... umask(2)
getfilestatus. . . . .. . ... . . . . stat(2)

get file system statistics. . . . . . . . . . . ustat(2)
getgroupfileentry. . . . v v 4 ... . . getgrent(3C)
getloginmame. . . . . . .. .. ... getlogin(3C)
get message QUEUE. . . 4 4 . . 4 . . . . . msgget(2)
getnamefromUID. . . .. ... .... getpw(3C)
get name of current UNIX . . . . . .. . uname(2)
get option letter from . . . . . . . . . . . getopt(3C)
get password fileentry. . . . . . . . ... getpwent(3C)
get path-name of current . . . . . . . . . getewd (3C)
get process and child process . . . . . . . . times(2)

get process, process group, « . « « .« . . . . getpid(2)
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Permuted Index

/geteuid, getgid, getegid:
semget:

- shmget:

time:

command-line argument.

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

real user, effective/ getuid,
user,/ getuid, geteuid,
setgrent, endgrent,/
endgrent,/ getgrent,
getgrent, getgrgid,

argument vector.

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

setpwent, endpwent,/
getpwent, getpwuid,
endpwent,/ getpwent,

a stream.

and terminal settings used by
settings used by getty.
getegid: get real user,/
pututline, setutent,/

setutent, endutent,/ getutent,
setutent,/ getutent, getutid,
from a/ getc, getchar, fgetc,
convert/ ctime, localtime,
setjmp, longjmp: non-local
string, format of graphical/
primitive string, format of
format of graphical/ gps:
plot:

subroutines. plot:

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

setpgrp: set process

real group, and effective
setuid, setgid: set user and
chown: change owner and

a signal to a process or a
ssignal,

varargs:

package. curses: CRT screen
hcreate, hdestroy: manage
setkey, encrypt: generate
search tables. hsearch,
tables. hsearch, hcreate,

file. scnhdr: section

files. filehdr: file

file. Idfhread: read the file
/seek to the optional file
/read an indexed/named section
Idahread: read the archive

get real user, effective user,/ .
get set of semaphores. . . . .
get shared memory segment. .
get time.
getarg: return Fortran
getc, getchar, fgetc, getw:
getchar, fgetc, getw: get
getcwd: get path-name of
getegid: get real user,/
getenv: return Fortran . . .
getenv: return value for
geteuid, getgid, getegid: get .
getgid, getegid: get real
getgrent, getgrgid, getgrnam,
getgrgid, getgrnam, setgrent, .
getgrnam, setgrent, endgrent,/
getlogin: get login name.
getopt: get option letter from .
getpass: read a password.
getpgrp, getppid: get process,

getpid, getpgrp, getppid: get .

getppid: get process, process .
getpw: get name from UID. .

getpwent, getpwuid, getpwnam,
getpwnam, setpwent, endpwent,/

getpwuid, getpwnam, setpwent,
gets, fgets: get a string from .
getty. gettydefs: speed
gettydefs: speed and terminal
getuid, geteuid, getgid, . . .
getutent, getutid, getutline,
getutid, getutline, pututline, .
getutline, pututline, . . . . .
getw: get character or word
gmtime, asctime, tzset:

goto. . . . .
gps: graphical primitive
graphical files. /graphical
graphical primitive string, . .
graphics interface.
graphics interface
group, and effective group/
group, and parent process IDs.
group file entry. /setgrent,
group file. .
group: group file.
group ID.
group IDs. /effective user, . .
group IDs. .
groupofafile. . . . .. ..
group of processes. /send . .
gsignal: software signals.
handle variable argument list.
handling and optimization
hash search tables. hsearch, .
hashing encryption. crypt,
hereate, hdestroy: manage hash
hdestroy: manage hash search
header for a common object
header for common object
header of a common object
header of a common object/ .
header of a common object/ .
header of a member of an/ .

-10 -

....... getuid (2)
semget (2)
shmget(2)
time(2)
getarg(3F)
getc(3S)
getc(3S)
getewd (3C)
getuid(2)
getenv(3F)
getenv(3C)
getuid (2)
getuid(2)
getgrent (3C)
getgrent (3C)
getgrent (3C)
getlogin(3C)
getopt(3C)
getpass (3C)
getpid(2)
getpid(2)
getpid (2)
getpw (3C)
getpwent(3C)
getpwent(3C)
getpwent (3C)
gets(3S)
gettydefs(4)
gettydefs(4)
getuid(2)
getut 3C)
getut(3C)
getut(3C)
getc(3S)
ctime(3C)
setjmp(3C)
gps(4)

plot(3X)
getuid(2)
getpid (2)
getgrent (3C)
group(4)
group(4)
setpgrp(2)
getuid (2)
setuid (2)
chown(2)
kill(2)
ssignal (3C)
varargs(5)
curses (3X)
hsearch(3C)
crypt(3C)
hsearch(3C)
hsearch(3C)
scnhdr(4)
filehdr (4)
Idfhread (3X)
Idohseek (3X)
Idshread (3X)
ldahread 3X)



manage hash search tables.
cosh, dcosh: Fortran

sinh, cosh, tanh:

sinh, dsinh: Fortran

tanh, dtanh: Fortran
function.

Fortran absolute value. abs,
ishftc, ibit field/ ior,
command line arguments.
subroutines., btest, ibset,
not, ieor, ishft, ishftc,

/and subroutines., btest,
/sngl, dble, cmplx, demplx,
setpgrp: set process group
issue: issue

intrinsic/ dim, ddim,

dble, cmplx,/ int, ifix,
integer/ anint, dnint, nint,
group, and parent process
group, and effective group
setgid: set user and group
field/ ior, iand, not,

sngl, dble, cmplx,/ int,
core: format of core

pnch: file format for card
aimag, dimag: Fortran

of a/ Idtbindex: compute the
Fortran substring.

a common/ ldtbread: read an
Idshread, ldnshread: read an
Idsseek, Idnsseek: seek to an
inittab: script for the
process. popen, pclose:
process.

inode: format of an

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

stdio: standard buffered
fileno: stream status

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

/164a: convert between long
sputl, sgetl: access long
nint, idnint: Fortran nearest
function. aint, dint: Fortran
atol, atoi: convert string to
/1tol3: convert between 3-byte
3-byte integers and long
plot: graphics

plot: graphics

pipe: create an

package. ftok: standard
sleep: suspend execution for
acos, dacos: Fortran arccosine
dint: Fortran integer part
asin, dasin: Fortran arcsine
datan2: Fortran arctangent
datan: Fortran arctangent
Fortran complex conjugate
dcos, ccos: Fortran cosine
Fortran hyperbolic cosine
double precision product

hsearch, hcreate, hdestroy: . .
hyperbolic cosine intrinsic/ .
hyperbolic functions.
hyperbolic sine intrinsic/
hyperbolic tangent intrinsic/ .
hypot: Euclidean distance . .
iabs, dabs, cabs, zabs:
iand, not, ieor, ishft,

iargc: return the number of .
ibclr, mvbits: bit. /and
ibit field manipulation/ /iand,
ibset, ibclr, mvbits: bit.
ichar, char: explicit Fortran/ .

identification file.
idim: positive difference . . .
idint, real, float, sngl, . . . .
idnint: Fortran nearest
IDs. /get process, process . .
IDs. /effective user, real . .
IDs. setuid,
ieor, ishft, ishftc, ibit
ifix, idint, real, float, . . . .
image file. .
images.
imaginary part of complex/ .
index of a symbol table entry

index: return location of . . .
indexed symbol table entry of

indexed/named section header/
indexed/named section of a/ .
init process.
initiate pipe to/froma . . .
inittab: script for the init . .
inode: format of an i-node.
i-node.
input. scanf, fscanf, . . . .
input stream. ungetc: . . . .
input/output.
input/output package. . . . .
inquiries. /feof, clearerr, . .
int, ifix, idint, real, float, . .
integer absolute value.
integer and base-64 ASCII/ .
integer data in a/
integer functions. /dnint,
integer part intrinsic . . . .
integer. strtol,
integers and long integers.
integers. /convert between . .
interface.
interface subroutines. . .
interprocess channel.
interprocess communication .
interval. . . . .
intrinsic function.
intrinsic function.
intrinsic function.
intrinsic function.
intrinsic function.
intrinsic function.
intrinsic function.
intrinsic function.
intrinsic function.

aint,

atan2,
atan,
/dconjg: .
cos,
[dcosh: . .
dprod: . .
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Permuted Index

hsearch(3C)
cosh(3F)
sinh(3M)
sinh (3F)
tanh(3F)
hypot 3M)
abs(3F)
mil(3F)
iargc(3F)
mil(3F)
mil(3F)
mil(3F)
ftype GF)
setpgrp(2)
issue(4)
dim(3F)
ftype(3F)
round(3F)
getpid (2)
getuid(2)
setuid (2)
mil(3F)
ftype(3F)
core(4)
pnch(4)
aimag(3F)
ldtbindex(3X)
index(3F)
Idtbread (3X)
ldshread (3X)
ldsseek(3X)
inittab(4)
popen(3S)
inittab(4)
inode(4)
inode(4)
scanf(3S)
ungetc(3S)
fread(3S)
stdio(3S)
ferror (3S)
ftype 3F)
abs(3C)
a641(3C)
sputl(3X)
round 3F)
aint3F)
strtol(3C)
13t0l(3C)
13t0l(30)
plot(4)
plot(3X)
pipe(2)
stdipc(3C)
sleep(3C)
acos(3F)
aint (3F)

. asin(3F)

atan2 GF)
atan(3F)
conjg3F)
cos(3F)
cosh(3F)
dprod(3F)



Permuted Index

cexp: Fortran exponential
Fortran common logarithm
Fortran natural logarithm
Fortran transfer-of-sign

sin, dsin, csin: Fortran sine
dsinh: Fortran hyperbolic sine
csqrt: Fortran square root
tan, dtan: Fortran tangent
Fortran hyperbolic tangent
/ibit field manipulation

idim: positive difference
dmod: Fortran remaindering
lle, 1lt: string comparison
formats.

miscellany.

subroutines and libraries.
calls and error numbers.
intro:
intro:
intro:
intro:

and libraries.
and error numbers.

ishftc, ibit field/

abort: generate an
random-number generator.
/islower, isdigit, isxdigit,
isdigit, isxdigit, isalnum,/
/isprint, isgraph, iscntrl,
terminal. ttyname,
/ispunct, isprint, isgraph,
isalpha, isupper, islower,
/isspace, ispunct, isprint,
for, iand, not, ieor,

ior, iand, not, ieor, ishft,
transfer-of-sign/ sign,
isalnum,/ isalpha, isupper,
/isalnum, isspace, ispunct,
fisxdigit, isalnum, isspace,
/isdigit, isxdigit, isalnum,
Fortran. system:

system:

issue:

file.

isxdigit, isalnum,/ isalpha,
/isupper, islower, isdigit,
functions.

functions. jO,

functions. j0, j1,

/Irand48, nrand48, mrand48,
process or a group of/
3-byte integers and long/
integer and base-64/ a64l,
/jrand48, srand48, seed48,
object file. ldclose,

header of a member of an/
file for reading. ldopen,
common object file.

of floating-point/ frexp,
access routines.

of a common object file.
name for common object file/
line number entries/ ldiread,
number/ ldlread, ldlinit,
manipulate line number/

intrinsic function. /dexp, . . . . . . . . . exp(3F)
intrinsic function. /dlogl0: . . . . . . .. log10(3F)
intrinsic function. /clog: . . . . . . . . .. log(3F)
intrinsic function. /dsign: . . . . .. .. . sign(3F)
intrinsic function. . . . . ... .. ... sin(3F)
intrinsic function. sinh, . . . . . .. . . . sinh(3F)
intrinsic function. /dsqrt, . . . . . . . .. sqrt(3F)
intrinsic function. . . . ... ... ... tan(3F)
intrinsic function. /dtanh: . . . . . . . .. tanh(3F)
intrinsic functionsand/ . . . . . . .. . . mil 3F)
intrinsic functions. /ddim, . . . . . . . . . dim(3F)
intrinsic functions. /amod, . . . . . . . . . mod (3F)
intrinsic functions. /lgt, . . . . . . . . . . stremp(3F)
intro: introduction to file . . . . .. . .. intro(4)
intro: introduction to . . . . . . ... . intro(5)
intro: introductionto . . . .. . . . . .. intro(3)
intro: introduction to system . . . . . . . . intro(2)
introduction to file formats. . . . . . . . . intro(4)
introduction to miscellany. . . . . . . . . . intro(5)
introduction to subroutines . . . . . . .. intro(3)
introduction to systemcalls . . . . . . .. intro(2)
ioctl: control device. . . . .. ... ... ioctl(2)

jor, iand, not, ieor, ishft, . . . . . . . . . . mil(3F)
IOT fault. « « v« v v v v v v v v o o v s abort(3C)
jrand, rand, srand: . . . . . . ... 0. rand (3F)
isalnum, isspace, ispunct,/ . . . . .. . . . ctype(3C)
isalpha, isupper, islower, . . . . . . . . . . ctype(3C)
isascii: classify characters. . . . . . . . . . ctype(3C)
isatty: find nameofa . . . . . . .. . .. ttyname (3C)
isentrl, isascii: classify/ . . .. . . . . . . ctype(3C)
isdigit, isxdigit, isalnum,/ . . . . .. ... ctype(3C)
isgraph, isentrl, isasciiz/ . . . . . .. ... ctype(3C)
ishft, ishftc, ibit field/ . . . . . . . . . . . mil(3F)
ishftc, ibit field/ . . .. ... ... ... milGF
isign, dsign: Fortran . . . . . . . . ... sign(3F)
islower, isdigit, isxdigit, . . « . . . . . . . ctype(3C)
isprint, isgraph, isentrl,/ . . . . . .. . .. ctype(3C)
ispunct, isprint, isgraph,/ . . . . .. . .. ctype(3C)
isspace, ispunct, isprint,/ . . . . . . . .. ctype(3C)
issue a shell command from . . . .. . . . system (3F)
issue a shell command. . . . . ... ... system (38}
issue identification file. . . . . . . . . . . issue(4)
issue: issue identification . . . . . . . . . issue(4)
isupper, islower, isdigit, . . . . . . . . .. ctype(3C)
isxdigit, isalnum, isspace,/ . . . . . . . . . ctype(3C)
j0,jl,jn, yO, yl, yn: Bessel ., . . .. ... bessel 3M)
jl,jn, y0,yl,yn: Bessel . . . . ... ... bessel 3M)
jn,y0,yl,yn:Bessel . . . .. ... .. . bessel(3M)
jrand48, srand48, seed48,/ . . . . . . . . . drand48(3C)
kill: send a signal toa . . . . . . 5 . kill(2)
13tol, Itol3: convert between . . . . . . . . 13tol(3C)
164a: convert between long . . . . . . . . . 2641(3C)
Icong48: generate uniformly/ . . . . . . . . drand48 (3C)
ldaclose: close a common . . . . . . . . . Idclose (3X)
Idahread: read the archive . . . . . . . .. Idahread(3X)
Idaopen: open a common object . . . . . . . Idopen(3X)
Idclose, Idaclose: closea . . . o . . . . . ldclose(3X)
Idexp, modf: manipulate parts . . . . . . . frexp(3C)
Idfen; common object file . . . . . . . .. Idfen(4)
Idfhread: read the file header . . . . . . . Idfhread 3X)
ldgetname: retrieve symbol . . . . . . . . ldgetname(3X)
Idlinit, Idlitem: manipulate . . . . . . . . . ldlread (3X)
Idlitem: manipulate line . . . . . .. . .. Idiread (3X)
Idiread, Idlinit, Idlitem: . . . . . . . . . . ldlread 3X)
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line number entries of a/
entries of a section/ ldlseek,
entries of a section/ ldrseek,

indexed/named/ ldshread,
indexed/named/ ldsseck,

file header of a common/
object file for reading.
relocation entries of a/
indexed/named section header/
indexed/named section of a/
of a symbol table entry of a/
symbol table entry of a/
table of a common object/
string.

len: return

getopt: get option

update. Isearch,

comparison intrinsic/
comparison intrinsic/ lge,

to subroutines and

ulimit: get and set user
return the number of command
an out-going terminal
common object file. linenum:
/1dlinit, Idlitem: manipulate
Idlseek, Idnlseek: seek to
Isearch, Ifind:

in a common object file.
a.out: common assembler and

link:

nlist: get entries from name
by fsck. checklist:

handle variable argument
output of a varargs argument
output of a varargs argument
intrinsic/ lge, lgt,

intrinsic/ lge, lgt, lle,

tzset: convert date/ ctime,
index: return

end, etext, edata: last
memory. plock:

files.

lockf: record

natural logarithm intrinsic/
gamma:

exponential, logarithm,/ exp,
common logarithm intrinsic/
logarithm, power,/ exp, log,
/alogl0, dlog10: Fortran common
/dlog, clog: Fortran natural
/logl0, pow, sqrt: exponential,
getlogin: get

cuserid: get character
logname: return

user.

a64l, 164a: convert between
sputl, sgetl: access

between 3-byte integers and
setjmp,

jrand48,/ drand48, erand48,
and update.

pointer.

bitwise/ and, or, xor, not,

libraries. /introduction

IdIseek, ldnlseek: seek to
Idnlseek: seck to line number
Idnrseck: seek to relocation
Idnshread: read an
Idnsseek: seek to an

Idohseek: seek to the optional .

Idopen, ldaopen: open a common
Idrseek, Idnrseek: seek to

Idshread, ldnshread: read an . .
Idsseck, ldnsseek: seek toan . .

Idtbindex: compute the index

Idtbread: read an indexed . . .
Idtbseek: seek to the symbol . .
len: return length of Fortran . .
length of Fortran string. . . . .
letter from argument vector. . .

Ifind: linear search and
Ige, lgt, lle, llt: string
1gt, lle, 1lt: string

limits.

line connection. /establish . . .
line number entriesina . . . . . . . .
line number entriesof a/ . . . . . .
line number entries of a/ . . .
linear search and update. . . .
linenum: line number entries . .

link editor output.
link: link to a file.

linktoafile. . . ... ... .

Hst: & &5 a4

list. /print formatted

list. /print formatted . . . . .

lle, 11t: string comparison
11t: string comparison
localtime, gmtime, asctime,

location of Fortran substring. .
locations in program. . . . . .
lock process, text, or datain . .

lockf: record locking on
locking on files.

log, alog, dlog, clog: Fortran . .
log gamma function. . . . . .
log, logl0, pow, sqrt: . . . . .
logl0, alogl0, dlogl0: Fortran .
logl0, pow, sqrt: exponential, .
logarithm intrinsic function. . .
logarithm intrinsic function. . .
logarithm, power, square root/ .

login name.
login name of the user.
login name of user.
logname: return login name of

long integer and base-64 ASCI1/

long integer dataina/ . . . .

long integers. /ltol3: convert

longjmp: non-local goto. . . . .

Irand48, nrand48, mrand48,
Isearch, Ifind: linear search

Iseek: move read/write file . . .

Ishift, rshift: Fortran
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1diseek (3X)
ldlseek (3X)
Idrseek (3X)
ldshread (3X)
Idsseek (3X)
ldohseek (3X)
ldopen(3X)
Idrseek(3X)
ldshread (3X)
Idsseek(3X)
ldtbindex (3X)
Idtbread (3X)
Idtbseek(3X)
len(3F)
len(3F)
getopt (3C)
Isearch(3C)
stremp(3F)
stremp(3F)
intro(3)
ulimit(2)
iargc(3F)
dial(3C)
linenum (4)
Idiread (3X)
ldIseek (3X)
Isearch(3C)
linenum (4)
a.out(4)
link(2)
link(2)
nlist(3C)
checklist (4)
varargs(5)
vprintf(3S)
vprintf(3X)
stremp(3F)
stremp(3F)
ctime(3C)
index(3F)
end(3C)
plock(2)
lockf(3C)
lockf(3C)
log(3F)
gamma (3M)
exp(3M)
log10(3F)
exp(3M)
logl0(3F)
log(3F)
exp(3M)
getlogin(3C)
cuserid(3S)
logname (3X)
logname (3X)
a641(3C)
sputl(3X)
13tol (3C)
setjmp(3C)
drand48(3C)
Isearch(3C)
Iseek(2)

bool (3F)



Permuted Index

integers and long/ 13tol,
sys3b:

values:

/access long integer data in a
malloc, free, realloc, calloc:
/mallopt, mallinfo: fast

or ordinary file. mknod:
mktemp:

/realloc, calloc, mallopt,

main memory allocator.
mallopt, mallinfo: fast main/
malloc, free, realloc, calloc,
/tfind, tdelete, twalk:
hsearch, hcreate, hdestroy:
of/ ldlread, Idlinit, ldlitem:
frexp, ldexp, modf:

ishft, ishftc, ibit field

ascii:

set and get file creation
master:

database.

regular expression compile and
math:

constants.

function.

dmax1: Fortran maximum-value/
dmax1: Fortran/ max,

max, max0, amax0,

/max1, amaxl, dmax1: Fortran
accounting.

memcpy, memset: memory/
memset: memory/ memccpy,
operations. memccpy, memchr,
memecpy, memchr, memcmp,
free, realloc, calloc: main
mallopt, mallinfo: fast main
shmectl: shared

memcmp, memcpy, memset:
shmop: shared

lock process, text, or data in
shmget: get shared

/memchr, memcmp, memcpy,
msgctl:

msgop:

msgget: get

sys_nerr: system error

dminl: Fortran minimum-value/
dminl: Fortran/ min,

min, min0, amin0,

/minl, aminl, dminl: Fortran
special or ordinary file.

name.

table.

remaindering intrinsic/
chmod: change
floating-point/ frexp, ldexp,
utime: set file access and
profile.

mount:

mnttab:

Iseek:

/erand48, Irand48, nrand48,
operations.

Itol3: convert between 3-byte . . . . . . . .
machine specific function. . . . .. . . ..
machine-dependent values. . . . . . . . ..
machine-independent fashion.. .
main memory allocator. . . . . .. . . ..
main memory allocator.
make a directory, or a special . . . . . . .
make a unique file name. . . . ... ...
mallinfo: fast main memory/ . . .
malloc, free, realloc, calloc: . . . . . ...
malloc, free, realloc, calloc, . . . . . . ..
mallopt, mallinfo: fast main/ . . . . . . . .
manage binary search trees. . . . . . . .
manage hash search tables. .
manipulate line number entries
manipulate parts of/
manipulation intrinsic/ /ieor,

map of ASCII character set. .
mask. umask:
master configuration database. . . . . . .
master: master configuration .
match routines. regexp:
math functions and constants.
math: math functionsand . . . . .. ..
matherr: error-handling
max, max0, amax0, max1, amaxl, . . . .
max0, amax0, maxl, amaxl,
max1, amax1, dmaxl1: Fortran/ . . . . . .
maximum-value functions. . . . .
mclock: return Fortrantime . . . . . . .
memccpy, memchr, mememp, . . . . . .
memchr, mememp, memepy, . . . . . . .
memcmp, memcpy, memset: memory . . .
memcpy, memset: memory/ . . . . . . .
memory allocator. malloc, . . . . . . ..
memory allocator. /calloc, . . . . . . ..
memory control operations. . . . . . . .
memory operations. /memchr, . . . . . .
mMEemory operations. « . . « « . . 4 o4 o4 .
memory. plock:

memory segment.
memset: memory operations. . . . . . . .
message control operations. . . . . . . .
message operations. . . . . 4 4 . 0 .. .
message queue.
messages. /errno, sys_errlist, . . . . . . .
min, min0, amin0Q, minl, aminl,
min0, amin0, minl, aminl, . . . .. ..
minl, aminl, dminl: Fortran/ . . . . . .
minimum-value functions. . . . . . . . .
mknod: make a directory,ora . . . . ..
mktemp: make a unique file . . . .. ..
mnttab: mounted file system . . . . . . .
mod, amod, dmod: Fortran . . . . . . . .
mode of file.
modf: manipulate partsof . . . . . . . .
modification times.
monitor: prepare execution . . . . . . . .
mount a file system.
mount: mount a file system. . . . . . . .
mounted file system table. . . . . . . . .
move read/write file pointer. . . . . . . .
mrand48, jrand48, srand48,/ . .
msgctl: message control . . . . .. ... .

D T

D I T R R
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13t0l(3C)
sys3b(2)
values(5)
sputl (3X)
malloc(3C)
malloc(3X)
mknod(2)
mktemp(3C)
malloc(3X)
malloc(3C)
malloc(3X)
malloc(3X)
tsearch(3C)
hsearch(3C)
ldlread (3X)
frexp(3C)
mil(3F)
ascii(5)
umask(2)
master(4)
master(4)
regexp(5)
math(5)
math(5)
matherr (3M)
max(3F)
max(3F)
max(3F)
max(3F)
mclock (3F)
memory(3C)
memory(3C)
memory(3C)
memory (3C)
malloc(3C)
malloc(3X)
shmctl(2)
memory(3C)
shmop(2)
plock(2)
shmget(2)
memory(3C)
msgetl(2)
msgop(2)
msgget(2)
perror (3C)
min(3F)
min(3F)
min(3F)
min(3F)
mknod(2)
mktemp(3C)
mnttab(4)
mod (3F)
chmod(2)
frexp(3C)
utime(2)
monitor (3C)
mount (2)
mount (2)
mnttab(4)
Iseek(2)
drand48(3C)
msgctl(2)



btest, ibset, ibclr,

log, alog, dlog, clog: Fortran
/dnint, nint, idnint: Fortran
process.

integer/ anint, dnint,

list.

setjmp, longjmp:

field manipulation/ ior, iand,
bitwise Boolean/ and, or, xor,
drand48, erand48, Irand48,
Idfen: common

Idopen, Idaopen: open a common
number entries of a common
ldaclose: close a common

the file header of a common

of a section of a common

file header of a common

of a section of a common
section header of a common
section of a common

symbol table entry of a common
symbol table entry of a common
the symbol table of a common
number entries in a common
information for a common
section header for a common
entry. /symbol name for common
format. syms: common

file header for common
reading. ldopen, ldaopen:
fopen, freopen, fdopen:

dup: duplicate an

open:

writing.

mememp, memcpy, memset: memory
msgctl: message control
msgop: message

semctl: semaphore control
semop: semaphore

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

CRT screen handling and
vector. getopt: get

common/ ldohseek: seek to the
fentl: file control

Fortran bitwise Boolean/ and,
a directory, or a special or
dial: establish an

assembler and link editor
/vsprintf: print formatted
/vsprintf: print formatted
sprintf: print formatted

chown: change

handling and optimization
standard buffered input/output
interprocess communication
link editor output.

process, process group, and

/endpwent, fgetpwent: get
putpwent: write

Permuted Index

msggel: gel message queuc. . . . . . . . . msgget (2)
MSgop: message operations. . . . . . . . . msgop(2)
mvbits: bit. /subroutines., . . . . . . . . . mil (3F)
natural logarithm intrinsic/ . . . . . . . . log(3F)
nearest integer functions. . . . . . . . .. round(3F)
nice: change priorityofa . . . . . . . .. nice(2)

nint, idnint: Fortran nearest . . . . . .. . . round(3F)
nlist: get entries fromname . . . . . . .. nlist(3C)
non-local goto. . . . . .. ... ... .. setjmp(3C)
not, ieor, ishft, ishftc, ibit . . . . . . . .. mil (3F)

not, Ishift, rshift: Fortran . . . . .. . .. bool (3F)
nrand48, mrand48, jrand48,/ . . . . . . . . drand48(3C)
object file access routines. . . . . . . . . . Idfen(4)
object file for reading. . . . . . .. . .. ldopen(3X)
object file function. /line . . . . . . . .. ldIread (3X)
object file. Idclose, . . . . . . .. .. .. ldclose(3X)
object file. Idfhread: read . . . . . . . .. ldfhread(3X)
object file. /number entries . . . . . . . . ldiseek (3X)
object file. /to the optional . . . . . . . . ldohseek(3X)
object file. /entries . . . . . G om e ow & R Idrseek (3X)
object file. /indexed/named . . . . . . . . ldshread 3X)
object file. /indexed/named . . . . . . . . ldsseek (3X)
object file. /theindexofa . . . . . . . .. 1dtbindex(3X)
object file. /read an indexed . . . . . . . . ldtbread (3X)
object file. /seekto . . . . . . .. . ... Idtbseek (3X)
object file. linenum:line . . . . . . . ... linenum (4)
object file. /relocation . . . . . . . .. . reloc(4)
object file. scnhdr: . . . . .. .. ... scnhdr(4)
object file symbol table . . . . . . . ... ldgetname(3X)
object file symbol table . . . . . . . ... syms(4)
object files. filehdr: . . . . . ... ... . filehdr(4)
open a common object file for . . . . . . . 1dopen (3X)
openastream. . . . . . . AR T fopen(3S)
open file descriptor. . . . . .. ... .. . dup(2)

open for reading or writing. . . . . . . . . open(2)
open: open for readingor . . . . . . . . . open(2)
operations. memccpy, memchr, . . . . . . . memory(3C)
operations. . . . . 4 . 4 . @Bk E S msgcetl(2)
operations. . . . . . . . A msgop(2)
operations. . . . . . . .. o PENERE semctl(2)
operations. . . . . . . . § RV & R E W s semop(2)
OPErations: s s w © @ @ 8 W v F M 8w s shmetl (2)
OpPErations.  « « o - 4 4 44 e e e a4 shmop(2)
operations. /strpbrk, strspn, . . . . . . . . string(3C)
optimization package. curses: . . . . . . . curses(3X)
option letter from argument . . . . . . . . getopt(3C)
optional file headerofa . . . . . ... .. ldohseek (3X)
OpHIONS:: & o o) s 5 o 5 « & @ oE s e w5 R B fentl(5)

or, xor, not, Ishift, rshift: . . . . ... .. bool 3F)
ordinary file. mknod: make . . . .. ... mknod(2)
out-going terminal line/ . . . . . . . ... dial(3C)
output. 2.0ut: COMMON & + « « & « « + & & a.out(4)
output of a varargs argument/ . . . . . . . vprintf(3S)
output of a varargs argument/ . . . . . . . vprintf(3X)
output. printf, fprintf, . . . . . . ... .. printf(3S)
owner and groupofafile. . ... ... .. chown(2)
package. curses: CRT screen . . . . . . . . curses(3X)
package. stdio: . . . . . .. ... ... stdio(3S)
package. ftok: standard . . . . . . . ... stdipe(3C)
a.out: common assemblerand . . . . . .. a.out(4)
parent process IDs. /get . . . . . . . .. . getpid(2)
passwd: password file. . . . . . ... ... passwd(4)
password fileentry. . . . . . o 8 e m e W getpwent (3C)
password fileentry. . . . . . . . . . ... putpwent (3C)
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Permuted Index

passwd:

getpass: read a
directory. getcwd: get
signal.

a process. popen,
sys_nerr: system error/
channel.

popen, pclose: initiate
data in memory.

subroutines.

images.

ftell: reposition a file

Iseek: move read/write file
to/from a process.
functions. dim, ddim, idim:
logarithm,/ exp, log, logl0,
/sqrt: exponential, logarithm,
function. dprod: double
monitor:

graphical/ gps: graphical
types:

vprintf, vfprintf, vsprintf:
vprintf, vfprintf, vsprintf:
printf, fprintf, sprintf:

print formatted output.
nice: change

acct: enable or disable
alarm: set a

times. times: get

exit, _exit: terminate

fork: create a new
/getpgrp, getppid: get process,
setpgrp: set

process group, and parent
inittab: script for the init
nice: change priority of a
kill: send a signal to a
initiate pipe to/from a
getpid, getpgrp, getppid: get
memory. plock: lock

times: get process and child
wait: wait for child

ptrace:

pause: suspend

list of file systems

to a process or a group of
dprod: double precision
function.

profile.

monitor: prepare execution
profil: execution time
profile: system-wide user
profile.

prof:

/generate uniformly distributed

stream. ungetc:

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

entry.

stream.

getutent, getutid, getutline,

password file. . . .
password.
patb-name of current working . . . . . . .
pause: suspend process until . . . . . . . .
pclose: initiate pipe to/from. . . . . . . . .
perror, errno, sys_errlist, . . . . . . ...
pipe: create an interprocess . « .« .« . o o o
pipe to/from a process.
plock: lock process, text,or . . . . . . .
plot: graphics interface. .
plot: graphics interface . . . . . . ...
pnch: file format forcard . . . . . . . .
pointer in a stream. /rewind, . . . . . . .
pointer.
popen, pclose: initiate pipe .
positive difference intrinsic

pow, sqrt: exponential,
power, square root functions.
precision product intrinsic .
prepare execution profile. .
primitive string, format of .
primitive system data types. . . . . . . .
print formatted outputofa/ . . . . . . .
print formatted outputofa/ . . . . . . .
print formatted output. . . . . . . . .
printf, fprintf, sprintf: . . . . . .. .. ..
priority of @ process. « « « « « 4 0 0 0 .
process accounting. . . . . . . . . . . .
process alarmclock. . . . . . ... . .
process and child process . . . . . . . .
process.
process.
process group, and parent/ . . . . . . . .
process group ID.
process 1Ds. /get process, . . . « . . . .
process.
process.
process or a group of/ . .
process. popen, pclose: . . . . .. . .
process, process group, and/ . . . . . . .
process, text, or datain . . . .
process times.
process to stop or terminate. .
process trace.
process until signal. . . . . . . ... ..
processed by fsck. checklist: . . . . . . .
processes. /send a signal . . . . . . ..
product intrinsic function. . . . . . . . .
prof: profile withina . . . . . . . . ..
profil: execution time . . . . . . . . . .
profile.
profile.
profile.
profile: system-wide user . . . . . . . . .
profile within a function. . . . ... ...
pseudo-random numbers. . . . . .. . ..
ptrace: process trace.
push character back into input .
putc, putchar, fputc, putw: . . . . . . ...
putchar, fputc, putw: put
putenv: changeor add valueto . . . . . . .
putpwent: write password file
puts, fputs: put a stringona . . . . . . . .
pututline, setutent, endutent,/ . . .. . . .
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passwd(4)
getpass(3C)
getewd (3C)
pause(2)
popen(3S)
perror(3C)
pipe(2)
popen(3S)
plock(2)
plot(4)
plot(3X)
pnch(4)
fseek (3S)
Iseek (2)
popen(3S)
dim(3F)
exp(3M)
exp(3M)
dprod(3F)
monitor (3C)
gps(4)
types(5)
vprintf(3S)
vprintf 3X)
printf(3S)
printf(3S)
nice(2)
acct(2)
alarm(2)
times(2)
exit(2)

fork (2)
getpid(2)
setpgrp(2)
getpid(2)
inittab(4)
nice(2)
kill(2)
popen(3S)
getpid(2)
plock(2)
times(2)
wait(2)
ptrace(2)
pause(2)
checklist(4)
kill(2)
dprod3F)
prof(5)
profil(2)
monitor (3C)
profil (2)
profile(4)
profile(4)
prof(5)
drand48(3C)
ptrace(2)
ungetc(3S)
putc(3S)
putc(3S)
putenv(3C)
putpwent(3C)
puts(3S)
getut(3C)



a/ putc, putchar, fputc,

msgget: get message

gsort:

generator. irand,
random-number generator.
rand, srand: simple

irand, rand, srand:

getpass:

entry of a common/ ldtbread:
header/ ldshread, ldnshread:
read:

member of an/ ldahread:
common object file. ldfhread:
open a common object file for
open: open for

Iseek: move

cmplx,/ int, ifix, idint,
allocator. malloc, free,
mallinfo: fast/ malloc, free,
specify what to do upon
/specify Fortran action on
lockf:

execute regular expression.
regular expression. regcmp,
compile and match routines.
match routines. regexp:
regex: compile and execute
for a common object file.
Idrseek, ldnrseek: seek to
common object file. reloc:
/fmod, fabs: floor, ceiling,
mod, amod, dmod: Fortran
unlink:

clock:

stream. fseek, rewind, ftell:
common object file/ ldgetname:
argument. getarg:

variable. getenv:
accounting. mclock:

abs:

string. len:

substring. index:

logname:

line arguments. iargc:
name. getenv:

stat: data

file pointer in a/ fseek,
creat: create a new file or
chroot: change

logarithm, power, square
/dsqrt, csqrt: Fortran square
common object file access
expression compile and match
and, or, xor, not, Ishift,
space allocation. brk,
formatted input.

scesfile: format of

common object file.
optimization/ curses: CRT
inittab:

bsearch: binary

Permuted Index

putw: put character or wordon . . . . . . . putc(3S)
qsort: quicker SOft. .+ + + 4 4 . . . . .o . gsort(3C)
QUEUE. . . e v . e s s «« .« .. . msgget(?)
QUICKET SOTt. « = & = « & s & 5 s & & & « gsort(3C)
rand, srand: random-number . . . . . . . . rand 3F)
rand, srand:simple . . . ... ... . . . rand(3C)
random-number generator. . . . . . . . . . rand(3C)
random-number generator. . . . . .« . . . rand(3F)
readapassword. . . . . ... ... . . . getpass(3C)
read an indexed symbol table . . . . . .. Idtbread (3X)
read an indexed/named section . . . . . . . Idshread (3X)
read fromfile. . . . .. .. ... ... read(2)
read: read fromfile. . . ... ... ... read(2)
read the archive headerofa . . . . . . .. Idahread (3X)
read the file headerofa . . . . .. .. .. Idfhread (3X)
reading. ldopen, ldaopen: . . . . . . . . . Idopen(3X)
readingorwriting. . . . . . . ... ... open(2)
read/write file pointer. . . . . . ... . . Iseek(2)
real, float, sngl,dble, . . .. ... .. .. ftypeGF)
realloc, calloc: main memory . . . . . . . . malloc(3C)
realloc, calloc, mallopt, . . . . . . . . . . malloc(3X)
receipt of a signal. signal: . . ... . ... signal(2)
receipt of a system signal. . . . . . . . . . signal 3F)
record locking onfiles. . . .. ... ... lockf(3C)
regemp, regex: compileand . . . . . L .. regemp(3X)
regex: compile and execute . . . . . « . . regemp(3X)
regexp: regular expression . . . . . . o0 . . regexp(5)
regular expression compileand . . . . . . . regexp(5)
regular expression. regcmp, . . . . . . . - regemp(3X)
reloc: relocation information VW ow oW reloc(4)
relocation entries of a/ . . . . . . .. .. ldrseek(3X)
relocation information for a . .« . reloc(4)
remainder, absolute value/ . . . . . . . . . floorGM)
remaindering intrinsic/ . . . . . . . ... mod3F)
remove directory entry. . . + o 4« 4 . o o unlink(2)
report CPU timeused. . . . . . . . . . . clock(3C)
reposition a file pointerina . . . . . . .. fseek (3S)
retrieve symbol name for . . . . . . . .. ldgetname(3X)
return Fortran command-line . .. . ... getarg(3F)
return Fortran environment . . . . . . . . getenv(3F)
return Fortrantime . . . . . .. .. ... mclock(3F)
return integer absolute value. . . . . . . . abs(3C)
return length of Fortran . . . . . . . . . . len(3F)
return location of Fortran . . . . . . . . . index(3F)
return login name of user. . . . . . . . . . logname (3X)
return the number of command . . . . . . . iargc(3F)
return value for environment . . . . . . . . getenv(3C)
returned by stat systemcall. . . . . .. .. stat(5)
rewind, ftell: repositiona . . . . . .. .. fseek(3S)
rewrite an existingone. . . . . . . . .« . creat(2)
root dir€CtOry. + « ¢ & o« ¢ o ¢ s o o 0 . chroot(2)
root functions. /exponential, . . . . . . . . exp(3M)
root intrinsic function. . . . . .. .. .. sqrt(3F)
routines. Idfen: . . . . . ... .. ... 1dfcn(4)
routines. regexp: regular . . . . . ... . regexp(5)
rshift: Fortran bitwise/ . . . . . . . ... bool(3F)
sbrk: change data segment . . . . . . . . . brk(2)
scanf, fscanf, sscanf: convert . . . . . . . . scanf(3S)
SCESfile: « iy ws s msw uiw s w s scesfile(d)
scesfile: format of SCCSfile. . . . . . . . . scesfile(4)
scnhdr: section header fora . . . . . . .. scnhdr(4)
screen handlingand . . . . . .. . ... curses(3X)
script for the init process. . . « « + . . . . inittab(4)
search asorted table. . . . . ... . ... bsearch (3C)
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Permuted Index

Isearch, lfind: linear

hcreate, hdestroy: manage hash
tdelete, twalk: manage binary
object file. scnhdr:

object/ /read an indexed/named
/to line number entries of a
/to relocation entries of a
/seek to an indexed/named
/mrand48, jrand48, srand48,
section of/ ldsseek, ldnsseek:

a section/ ldlseek, ldnlseek:

a section/ ldrseek, ldnrseek:
header of a common/ ldohseek:
common object file. ldtbseek:
shmget: get shared memory
brk, sbrk: change data

semctl:

semop:

semget: get set of

operations.

a group of processes. kill:
buffering to a stream.

IDs. setuid,

getgrent, getgrgid, getgrnam,
goto.

hashing encryption. crypt,

getpwent, getpwuid, getpwnam,
gettydefs: speed and terminal
group IDs.

/getutid, getutline, pututline,
stream. setbuf,

data in a/ sputl,

operations. shmetl:

shmop:

shmget: get

system: issue a

system: issue a

operations.

segment.

operations.

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

of processes. kill: send a
ssignal, gsignal: software
generator. rand, srand:
atan, atan2: trigonometric/
intrinsic function.

sin, dsin, ¢sin: Fortran
/dsinh: Fortran hyperbolic
functions.

hyperbolic sine intrinsic/
interval.

current/ ttyslot: find the

int, ifix, idint, real, float,
ssignal, gsignal:

gsort: quicker

bsearch: binary search a

search andupdate. . . . . . . . .. ... Isearch(3C)
search tables. hsearch, . . . .. .. ... hsearch(3C)
search trees. tsearch, tfind, . . ... ... tsearch(3C)
section header foracommon . . . . . . . . scnhdr(4)
section header of a common . . . . . . . . Idshread(3X)
section of a common object/ . . . . . . . . Idiseek(3X)
section of a common object/ . . . . . . . . Idrseek(3X)
section of a common object/ . . . . . . . . Idsseek(3X)
seed48, lcong48: generate/ . . . . . . . . . drand48(3C)
seek to an indexed/named . . . . . . . .. Idsseek (3X)
seek to line number entriesof . . . . . . . Idiseek(3X)
seek to relocation entriesof . . . . . . . . ldrseek(3X)
seek to the optional file . . . . . .. ... Idohseek(3X)
seek to the symbol tableofa . . . . . . . . 1dtbseck(3X)
SEEMENL: s w s & w & s v s & § s W w§ shmget(2)
segment space allocation. . . . . . . ... brk(2)
semaphore control operations. . . . . . . . semctl(2)
semaphore operations. . . . . . . 4 4 4o . semop(2)
semaphores. . . . + v v v 4 4 4 4 ... . semget (2)
semctl: semaphore control . . . . . . . . . semctl(2)
semget: get set of semaphores. . . . . . . . semget(2)
semop: semaphore operations. . . . . . . . semop(2)
send a signal toa process or . . . . . . . . kill(2)
setbuf, setvbuf:assign . . . . . ... .. setbuf (3S)
setgid: set userand group . . . . . . . .. setuid(2)
setgrent, endgrent, fgetgrent:/ . . . . . . . getgrent(3C)
setjmp, longjmp: non-local . . . . . . . . . setjmp(3C)
setkey, encrypt: generate . . . . . . . . . crypt(3C)
setpgrp: set process group ID. . . . . . .. setpgrp(2)
setpwent, endpwent, fgetpwent/ . . . . . . getpwent (3C)
settings used by getty. . . . . . .. . .. gettydefs(4)
setuid, setgid: setuserand . . . . . . . . . setuid(2)
setutent, endutent, utmpname:/ . . . . . . . getut(3C)
setvbuf: assign bufferingtoa . . . . . . . . setbuf (3S)
sgetl: access long integer . . . . . . . .. sputl(3X)
shared memory control . . . . . . . ... shmetl(2)
shared memory operations. . . . . . . . . shmop(2)
shared memory segment. . . . . . . . . . shmget(2)
shell command from Fortran. . . . . . .. system(3F)
shell command. . . . . . .. . .0 . .. system(3S)
shmetl: shared memory control . . . . . . . shmetl(2)
shmget: get shared memory . . . . . . . . shmget (2)
shmop: shared memory . . . . . . . . .. shmop (2)
sign, isign, dsign: Fortran . . . . . .. .. sign(3F)
SIZNAIE o oo x4 o e 0 e e e e s pause(2)
signal. signal: specify . . . . . . . . . .. signal(2)
signal. /specify Fortran . . . . . . . . . . signal3F)
signal: specify Fortran action . . . . . .. signal 3F)
signal: specify whattodo . . . . .. ... signal(2)
signal to a processora group . . . . . . . kill(2)
signals. . . ... oo n e e e ssignal(3C)
simple random-number . . . . . . . . . . rand(3C)
sin, cos, tan, asin, acos, . .« 4 . 4 0. . s trig(3M)
sin, dsin, csin: Fortransine . . . . . . .. sin(3F)

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

sine intrinsic function. . . . . . .. . .. sinh(3F)
sinh, cosh, tanh: hyperbolic . . . . . . .. sinh(3M)
sinh, dsinh: Fortran . . . . . . . . . ... sinh(3F)
sleep: suspend executionfor . . . . . . . . sleep(3C)
slot in the utmp file of the . . . . . . . .. ttyslot (3C)
sngl, dble, cmplx, demplx,/ . . . . . . . . ftype(3F)
software signals. . . . + . . . . .. . . . ssignal (3C)
SOTE 5 & % o 6 o o o & o 0 o 0 o o o o . gsort(3C)
sorted table: o o w s 5w o8 s @ s w @ s w E bsearch(3C)
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brk, sbrk: change data segment
sys3b: machine

fspec: format

receipt of a system/ signal:
receipt of a signal. signal:
used by getty. gettydefs:
output. printf, fprintf,

integer data in a/

square root intrinsic/

power,/ exp, log, logl0, pow,
exponential, logarithm, power,
sqrt, dsqrt, csqrt: Fortran
generator. irand, rand,
generator. rand,

/nrand48, mrand48, jrand48,
input. scanf, fscanf,

signals.

package. stdio:
communication package. ftok:
system call.

stat: data returned by
ustat: get file system

feof, clearerr, fileno: stream
stat, fstat: get file
input/output package.

walit for child process to
strnemp, strepy, strnepy,/
/strepy, strnepy, strlen,
strncpy,/ strcat, strncat,
/strncat, strcmp, strncmp,
/strrehr, strpbrk, strspn,
fllush: close or flush a

fopen, freopen, fdopen: open a
reposition a file pointer in a
get character or word from a
fgets: get a string from a
put character or word on a
puts, fputs: put a string on a
setvbuf: assign buffering to a
/feof, clearerr, fileno:

push character back into input
long integer and base-64 ASCII
Ige, lgt, lle, llt:

convert date and time to
floating-point number to

gps: graphical primitive

gets, fgets: get a

len: return length of Fortran
puts, fputs: put a

strspn, strespn, strtoks
number. strtod, atof: convert
strtol, atol, atoi: convert
/strnemp, strepy, strnepy,
strepy, strncpy,/ streat,
strcat, strncat, stremp,
/stremp, strnemp, strepy,
/strlen, strchr, strrchr,
/strnepy, strlen, strchr,
/strchr, strrchr, strpbrk,

to double-precision number.
/strpbrk, strspn, strcspn,
string to integer.

space allocation.
specific function.
specification in text files. . .
specify Fortran action on
specify what to do upon

speed and terminal settings .
sprintf: print formatted

sputl, sgetl: access long

sqrt, dsqrt, csqrt: Fortran
sqrt: exponential, logarithm, .
square root functions. /sqrt: .
square root intrinsic/

srand: random-number
srand: simple random-number

srand48, seed48, lcongd8:/ . .
sscanf: convert formatted . .
ssignal, gsignal: software . .
standard buffered input/output
standard interprocess
stat: data returned by stat
stat, fstat: get file status. . .
stat system call.
statistics.
status inquiries. ferror, . . .
status.
stdio: standard buffered . . .
stime: set time.
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NAME

intro — introduction to system calls and error numbers

SYNOPSIS

#include <errno.h>

DESCRIPTION

10/84

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

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

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

2 ENOENT No such file or directory
This error occurs when a file name is specified and the file should exist
but doesn’t, or when one of the directories in a path name does not
exist.

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

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

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

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

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

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

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

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

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

-1- 10/84



INTRO(2)

11

12
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14

15

16

17

18
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20
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22

23

24

25
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EAGAIN No more processes
A fork failed because the system’s process table is full or the user is
not allowed to create any more processes.

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

segmentation registers, or if there is not enough swap space during a
Sfork.

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

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

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

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

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

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

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

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

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

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

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

EMFILE Too many open files
No process may have more than 20 file descriptors open at a time.
When a record lock is being created with fentl, there are too many files
with record locks on them.

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

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

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

28 ENOSPC No space left on device
During a write to an ordinary file, there is no free space left on the
device. In fentl, the setting or removing of record locks on a file can-
not be accomplished because there are no more record entries left on
the system.

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

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

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

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

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

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

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

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

45 EDEADLK Deadlock
A deadlock situation was detected and avoided.

Definitions

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

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

Process Group ID Each active process is a member of a process group that is
identified by a positive integer called the process group ID. This ID is the pro-
cess ID of the group leader. This grouping permits the signaling of related

10/84
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processes; see kill(2).

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

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

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

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

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

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

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

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

File Descriptor A file descriptor is a small integer used to do I70 on a file. The
value of a file descriptor is from 0 to 19. A process may have no more than 20
file descriptors (0-19) open simultaneously. A file descriptor is returned by sys-
tem calls such as open(2), or pipe(2). The file descriptor is used as an argu-
ment by calls such as read(2), write(2), ioctl(2), and close(2).

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

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

Note that it is generally unwise to use *, 2, [, or | as part of file names because
of the special meaning attached to these characters by the shell. See sh(1).
Although permitted, it is advisable to avoid the use of unprintable characters in
file names.

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

More precisely, a path name is a null-terminated character string constructed
as follows: o
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<path-name>::=<file-name> | < path-prefix> < file-name>|/
<path-prefix>::=<rtprefix> | / <rtprefix>
<rtprefix>::=<dirname>/| <rtprefix> <dirname>/

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

If a path name begins with a slash, the path search begins at the root direc-
tory. Otherwise, the search begins from the current working directory.

A slash by itself names the root directory.

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

Directory

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

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

File Access Permissions

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

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

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

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

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

Otherwise, the corresponding permissions are denied.

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

struct  ipc_perm msg_perm; /+ operation permission struct */

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

time t msg_rtime; /* last msgrev time */
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time t msg_ctime; /# last change time */
/* Times measured in secs since */
/* 00:00:00 GMT, Jan. 1, 1970 +/

Msg_perm is an ipc_perm structure that specifies the message operation permis-
sion (see below). This structure includes the following members:

ushort cuid; /* creator user id #/

ushort  cgid; /* creator group id */

ushort  uid; /* user id */

ushort  gid; /* group id */

ushort  mode; /* r/w permission */
msg_qnum

is the number of messages currently on the queue.

msg_gbytes
is the maximum number of bytes allowed on the queue.

msg_lspid

is the process id of the last process that performed a msgsnd operation.
msg_lrpid

is the process id of the last process that performed a msgrcv operation.

msg_stime
is the time of the last msgsnd operation.

msg_rtime
is the time of the last msgrev operation

msg_ctime
is the time of the last msget!(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 "{token}",
where "token" is the type of permission needed interpreted as follows:

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

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

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

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

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

The effective user ID of the process does not match msg_perm.lcluid
and the effective group ID of the process does not match
msg_perm.lclgid and the appropriate bit of the “other” portion (06) of
msg_perm.mode is set.

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

struct  ipc_perm sem_perm; /* operation permission struct */

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

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

Sem_perm is an ipc_perm structure that specifies the semaphore operation per-
mission (see below). This structure includes the following members:

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

ushort  gid; /* group id */

ushort mode; /+ r/a permission */

The value of sem_nsems is equal to the number of semaphores in the set. Each
semaphore in the set is referenced by a positive integer referred to as a
sem_num. Sem_num values run sequentially from O to the value of sem_nsems
minus 1. Sem_otime is the time of the last semop(2) operation, and sem_ctime
is the time of the last semct!(2) operation that changed a member of the above
structure.

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

ushort semval; /* semaphore value */

short  sempid; /* pid of last operation */
ushort semncnt; /+ # awaiting semval > cval */
ushort semzcnt; /+* # awaiting semval = 0 */

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

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

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

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

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

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

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

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

Otherwise, the corresponding permissions are denied.

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

struct  ipc_perm shm_perm; /* operation permission struct */

int shm_segsz; /# size of segment */

ushort shm_cpid; /#* creator pid */

ushort shm_lpid; /* pid of last operation */

short shm_nattch; /* number of current attaches */
time t shm_atime; /#* last attach time */

time t shm_dtime; /* last detach time */

time_t shm_ctime; /* last change time */

/* Times measured in secs since */
/* 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 uid; /* user id »/
ushort  gid; /* group id */

ushort mode; /* r/w permission */

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

Shared Memory Qperation Permissions In the skmop(2) and shmct!(2) system
call descriptions, the permission required for an operation is given as "{token}",
where "token" is the type of permission needed interpreted as follows:

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

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

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

The effective user ID of the process matches shm_perm.[cluid in the
data structure associated with shmid and the appropriate bit of the
“user” portion (0600) of shm_perm.mode is set.
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The effective user ID of the process does not match shm_perm.[cluid
and the effective group ID of the process matches shm_perm.lclgid and

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

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

Otherwise, the corresponding permissions are denied.

SEE ALSO

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

ACCESS (2)

access — determine accessibility of a file

SYNOPSIS

int access (path, amode)

char spath;
int amode;

DESCRIPTION

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

lows:
04 read
02 write
01 execute (search)
00 check existence of file
Access to the file is denied if one or more of the following are true:
[ENOTDIR] A component of the path prefix is not a directory.
[ENOENT]  Read, write, or execute (search) permission is
requested for a null path name.
[ENOENT]  The named file does not exist.
[EACCES] Search permission is denied on a component of the
path prefix.
[EROFS] Write access is requested for a file on a read-only
file system.
[ETXTBSY]  Write access is requested for a pure procedure
(shared text) file that is being executed.
[EACCESS]  Permission bits of the file mode do not permit
the requested access.
[EFAULT] Path points outside the allocated address

space for the process.

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

SEE ALSO
chmod(2), stat(2).

DIAGNOSTICS

If the requested access is permitted, a value of O is returned. Otherwise, a
value of —1 is returned and errno is set to indicate the error.
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NAME
acct — enable or disable process accounting

SYNOPSIS
int acct (path)
char spath;

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

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

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

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

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

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

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

[EACCES] A component of the path prefix denies search permission.
[EACCES] The file named by path is not an ordinary file.
[EACCES] Mode permission is denied for the named accounting file.
[EISDIR] The named file is a directory.
[EROFS] The named file resides on a read-only file system.
[EFAULTI Path points to an illegal address.

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

DIAGNOSTICS

Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME
alarm — set a process alarm clock
SYNOPSIS
unsigned alarm (sec)
unsigned sec;
DESCRIPTION
Alarm instructs the alarm clock of the calling process to send the signal

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

Alarm requests are not stacked; successive calls reset the alarm clock of the
calling process.
If sec is O, any previously made alarm request is canceled.
SEE ALSO
pause(2), signal(2).

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

BRK (2)

brk, sbrk — change data segment space allocation

SYNOPSIS

int brk (endds)
char *endds;

char *sbrk (incr)
int incr;

DESCRIPTION

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

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

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

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

[ENOMEM]  Using brk(0) or brk(.textaddress).

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

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

SEE ALSO

exec(2), shmop(2), ulimit(2).

DIAGNOSTICS

10/84

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.
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NAME
chdir — change working directory

SYNOPSIS
int chdir (path)
char »path;

DESCRIPTION
Path points to the path name of a directory. Chdir causes the named directory
to become the current working directory, the starting point for path searches
for path names not beginning with /.
Chdir will fail and the current working directory will be unchanged if one or
more of the following are true:

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

[ENOENT] The named directory does not exist.
[EACCES] Search permission is denied for any component of the path
name.
[EFAULTI] Path points outside the allocated address space of the process.
SEE ALSO
chroot(2).
DIAGNOSTICS

Upon successful completion, a value of O is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME
chmod — change mode of file

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

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

Access permission bits are interpreted as follows:

04000  Set user ID on execution.

02000 Set group ID on execution.

01000 Save text image after execution.

00400 Read by owner.

00200 Write by owner.

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

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

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

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

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

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

[ENOTDIR] A component of the path prefix is not a directory.
[ENOENTI The named file does not exist.
[EACCES] Search permission is denied on a component of the path
prefix.
[EPERM] The effective user ID does not match the owner of the file and
the effective user ID is not super-user.
[EROFS] The named file resides on a read-only file system.
[EFAULT] Path points outside the allocated address space of the process.
SEE ALSO
chown(2), mknod(2).
DIAGNOSTICS

Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME
chown — change owner and group of a file

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

DESCRIPTION
Path points to a path name naming a file. The owner ID and group ID of the
named file are set to the numeric values contained in owner and group respec-
tively.
Only processes with effective user ID equal to the file owner or super-user may
change the ownership of a file.

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

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

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

[ENOENT] The named file does not exist.

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

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

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

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

SEE ALSO
chmod(2).

chown(1) in the 3B2 Computer System User Reference Manual.

DIAGNOSTICS
Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME
chroot — change root directory
SYNOPSIS
int chroot (path)
char =path;
DESCRIPTION
Path points to a path name naming a directory. Chroot causes the named
directory to become the root directory, the starting point for path searches for
path names beginning with /. The user’s working directory is unaffected by the
chroot system call.
The effective user ID of the process must be super-user to change the root
directory.
The .. entry in the root directory is interpreted to mean the root directory itself.
Thus, .. cannot be used to access files outside the subtree rooted at the root
directory.
Chroot will fail and the root directory will remain unchanged if one or more of
the following are true:
[ENOTDIR] Any component of the path name is not a directory.
[ENOENT]I The named directory does not exist.
[EPERM] The effective user ID is not super-user.
[EFAULTI] Path points outside the allocated address space of the process.
SEE ALSO
chdir(2).
DIAGNOSTICS
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Upon successful completion, a value of 0 is returned. Otherwise, a value of —~1
is returned and errno is set to indicate the error.
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NAME
close — close a file descriptor
SYNOPSIS
int close (fildes)
int fildes;
DESCRIPTION
Fildes is a file descriptor obtained from a creat, open, dup, fcntl, or pipe sys-

tem call. Close closes the file descriptor indicated by fildes. All outstanding
record locks owned by the process (on the file indicated by fildes) are removed.

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

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

DIAGNOSTICS
Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME
creat — create a new file or rewrite an existing one

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

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

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

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

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

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

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

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

[ENOENT!I A component of the path prefix does not exist.
[EACCES] Search permission is denied on a component of the path
prefix.
[ENOENTI The path name is null.
[EACCES] The file does not exist and the directory in which the file is to
be created does not permit writing.
[EROFS] The named file resides or would reside on a read-only file sys-
tem.
[ETXTBSY] The file is a pure procedure (shared text) file that is being
executed.
[EACCES] The file exists and write permission is denied.
[EISDIR] The named file is an existing directory.
[EMFILE] Twenty (20) file descriptors are currently open.
[EFAULTI Path points outside the allocated address space of the process.
[ENFILE] The system file table is full.
SEE ALSO
chmod(2), close(2), dup(2), fentl(2), lseek(2), open(2), read(2), umask(2),
write(2).
DIAGNOSTICS

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

SYNOPSIS
int dup (fildes)
int fildes;

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

Same open file (or pipe).
Same file pointer (i.e., both file descriptors share one file pointer).
Same access mode (read, write or read/write).

The new file descriptor is set to remain open across exec system calls. See

Sfentl(2).
The file descriptor returned is the lowest one available.

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

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

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

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

Upon successful completion a non-negative integer, namely the file descriptor, is
returned. Otherwise, a value of —1 is returned and errno is set to indicate the
error.
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NAME
execl, execv, execle, execve, execlp, execvp — execute a file
SYNOPSIS
int execl (path, arg0, argl, ..., argn, 0)
char spath, »arg0, *argl, ..., *argn;
int execv (path, argv)
char +path, *argvl I;
int execle (path, arg0, argl, ..., argn, 0, envp)
char *path, *arg0, eargl, ..., *argn, *envpl I;
int execve (path, argy, envp)
char spath, *argvl 1, *envpl I;
int execlp (file, arg0, argl, ..., argn, 0)
char »file, »arg0, =argl, ..., *argn;
int execvp (file, argy)
char #file, »argyl I;
DESCRIPTION
Exec in all its forms transforms the calling process into a new process. The
new process is constructed from an ordinary, executable file called the new pro-
cess file. This file consists of a header (see a.out(4)), a text segment, and a
data segment. The data segment contains an initialized portion and an unini-
tialized portion (bss). There can be no return from a successful exec because
the calling process is overlaid by the new process.
When a C program is executed, it is called as follows:
main (argc, argy, envp)
int argc;
char »*argv, s*envp;
where arge is the argument count and argv is an array of character pointers to
the arguments themselves. As indicated, arge is conventionally at least one and
the first member of the array points to a string containing the name of the file.
Path points to a path name that identifies the new process file.
File points to the new process file. The path prefix for this file is obtained by a
search of the directories passed as the environment line "PATH =" (see
environ(5)). The environment is supplied by the shell (see sk (1)).
Arg0, argl, ..., argn are pointers to null-terminated character strings. These
strings constitute the argument list available to the new process. By conven-
tion, at least arg0 must be present and point to a string that is the same as
path (or its last component).
Argv is an array of character pointers to null-terminated strings. These strings
constitute the argument list available to the new process. By convention, argv
must have at least one member, and it must point to a string that is the same
as path (or its last component). Argv is terminated by a null pointer.
Envp is an array of character pointers to null-terminated strings. These strings
constitute the environment for the new process. Envp is terminated by a null
pointer. For exec! and execv, the C run-time start-off routine places a pointer
to the environment of the calling process in the global cell:
extern char =*environ;
and it is used to pass the environment of the calling process to the new process.
File descriptors open in the calling process remain open in the new process,
except for those whose close-on-exec flag is set; see fentl(2). For those file
descriptors that remain open, the file pointer is unchanged.
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Signals set to terminate the calling process will be set to terminate the new pro-
cess. Signals set to be ignored by the calling process will be set to be ignored
by the new process. Signals set to be caught by the calling process will be set
to terminate new process; see signal(2). :

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

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

Profiling is disabled for the new process; see profil (2).
The new process also inherits the following attributes from the calling process:

nice value (see nice(2))

process ID

parent process ID

process group ID

semadj values (see semop(2))

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

trace flag (see ptrace(2) request 0)

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

root directory

file mode creation mask (see umask(2))

file size limit (see ulimit(2))

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

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

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

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

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

[EACCESI The new process file is not an ordinary file.

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

[ENOEXEC] The exec is not an execlp or execvp, and the new process file

has the appropriate access permission but an invalid magic
number in its header.

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

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

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

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

[EFAULTI] Path, argv, or envp point to an illegal address.
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SEE ALSO
alarm(2), exit(2), fork(2), nice(2), ptrace(2), semop(2), signal(2), times(2),
ulimit(2), umask(2), a.out(4), environ(5).
sh(1) in the 3B2 Computer System User Reference Manual.

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

EXIT(2)

exit, _exit — terminate process

SYNOPSIS

void exit (status)
int status;
void _exit (status)
int status;

DESCRIPTION

Exit terminates the calling process with the following consequences:

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

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

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

The parent process ID of all of the calling process’s existing child
processes and zombie processes is set to 1. This means the initializa-
tion process (see intro(2)) inherits each of these processes.

Each attached shared memory segment is detached and the value of
shm_nattach in the data structure associated with its shared memory
identifier is decremented by 1.

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

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

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

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

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

SEE ALSO

acct(2),

WARNING

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

See WARNING in signal (2).
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NAME
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FCNTL (2)

fentl — file control

SYNOPSIS
#include <fentlLh>

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

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

The commands available are:

F_DUPFD

F_GETFD

F_SETFD

F_ GETFL
F_SETFL

F_GETLK

F_SETLK

F_SETLKW

Return a new file descriptor as follows:

Lowest numbered available file descriptor greater than or
equal to arg.

Same open file (or pipe) as the original file.

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

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

Same file status flags (i.e., both file descriptors share the
same file status flags).

The close-on-exec flag associated with the new file descriptor
is set to remain open across exec(2) system calls.

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

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

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

Sfentl(5).

Get the first lock which blocks the lock description given by
the variable of type struct flock pointed to by arg. The
information retrieved overwrites the information passed to
fentl in the flock structure. If no lock is found that would
prevent this lock from being created, then the structure is
passed back unchanged except for the lock type which will
be set to F_UNLCK.

Set or clear a file segment lock according to the variable of
type struct flock pointed to by arg (see fcntl(5)). The cmd
F SETLK is used to establish read (F_ RDLCK) and write
(F_WRLCK) locks, as well as remove either type of lock
(F_UNLCK). If a read or write lock cannot be set fent/ will
return immediately with an error value of —1.

This cmd is the same as F_ SETLK except that if a read or
write lock is blocked by other locks, the process will sleep
until the segment is free to be locked.

A read lock prevents any process from write locking the protected area. More
than one read lock may exist for a given segment of a file at a given time. The
file descriptor on which a read lock is being placed must have been opened with
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read access.

A write lock prevents any process from read locking or write locking the pro-
tected area. Only one write lock may exist for a given segment of a file at a
given time. The file descriptor on which a write lock is being placed must have
been opened with write access.

The structure flock describes the type (I_type), starting offset (I_whence), rela-
tive offset (I_start), size (I_len), and process id (I_pid) of the segment of the
file to be affected. The process id field is only used with the F GETLK ¢md to
return the value for a blocking lock. Locks may start and extend beyond the
current end of a file, but may not be negative relative to the beginning of the
file. A lock may be set to always extend to the end of file by setting /_len to
zero (0). If such a lock also has /_start set to zero (0), the whole file will be
locked. Changing or unlocking a segment from the middle of a larger locked
segment leaves two smaller segments for either end. Locking a segment that is
already locked by the calling process causes the old lock type to be removed
and the new lock type to take affect. All locks associated with a file for a given
process are removed when a file descriptor for that file is closed by that process
or the process holding that file descriptor terminates. Locks are not inherited
by a child process in a fork(2) system call.

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

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

[EMFILE] Cmd is F_DUPFD and 20 file descriptors are currently open.

[EINFILE] Cmd is F_DUPFD and arg is negative or greater than 20.

[EINVALI Cmd is F_GETLK, F_SETLK, or SETLKW and arg or the data
it points to is not valid.

[EACCESS] Cmd is F_SETLK the type of lock (I _type) is a read

(F_RDLCK) or write (F WRLCK lock and the segment of a
file to be locked is already write locked by another process or
the type is a write lock and the segment of a file to be locked
is already read or write locked by another process.

[EMFILE] Cmd is F_SETLK or F_SETLKW, the type of lock is a read or
write lock and there are no more file locking headers available
(too many files have segments locked).

[ENOSPC] Cmd is F_SETLK or F_SETLKW, the type of lock is a read or
write lock and there are no more file locking headers available
(too many files have segments locked) or there are no more
record locks available (too many file segments locked).

[EDEADLK] Cmd is F_SETLKW, the lock is blocked by some lock from
another process and sleeping (waiting) for that lock to become
free. This would cause a deadlock situation.

SEE ALSO

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

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

Otherwise, a value of —1 is returned and errno is set to indicate the error.
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NAME
fork — create a new process

SYNOPSIS
int fork ()

DESCRIPTION
Fork causes creation of a new process. The new process (child process) is an
exact copy of the calling process (parent process). This means the child pro-
cess inherits the following attributes from the parent process:

environment

close-on-exec flag (see exec(2))

signal handling settings (i.e., SIG_DFL, SIG_IGN, function address)
set-user-ID mode bit

set-group-ID mode bit

profiling on/off status

nice value (see nice(2))

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

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

trace flag (see ptrace(2) request 0)

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

root directory

file mode creation mask (see umask(2))

file size limit (see ulimit(2))

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

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

The child process has its own copy of the parent’s file descriptors.
Each of the child’s file descriptors shares a common file pointer with
the corresponding file descriptor of the parent.

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

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

The child process’s utime, stime, cutime, and cstime are set to 0. The
time left until an alarm clock signal is reset to 0.

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

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

[EAGAIN] The system-imposed limit on the total number of processes
under execution by a single user would be exceeded.
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SEE ALSO
exec(2), nice(2), plock(2), ptrace(2), semop(2), shmop(2), signal(2), times(2),
ulimit(2), umask(2), wait(2).

DIAGNOSTICS
Upon successful completion, fork returns a value of 0 to the child process and
returns the process ID of the child process to the parent process. Otherwise, a
value of —1 is returned to the parent process, no child process is created, and
errno is set to indicate the error.
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i getpid, getpgrp, getppid — get process, process group, and parent process IDs
SYNOPSIS

int getpid ()

int getpgrp ()

int getppid ()
DESCRIPTION

Getpid returns the process ID of the calling process.

Getpgrp returns the process group ID of the calling process.

Getppid returns the parent process ID of the calling process.

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

GETUID (2)

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

effective group IDs

SYNOPSIS
unsigned short getuid ()

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

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

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

SEE ALSO
intro(2), setuid(2).
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NAME
ioctl — control device

SYNOPSIS
ioctl (fildes, request, arg)
int fildes, request;
DESCRIPTION

Ioctl performs a variety of functions on character special files (devices). The
write-ups of various devices in Section 7 of the 3B2 Computer System
Administration Utilities Guide discuss how ioctl applies to them.

Toctl will fail if one or more of the following are true:
[EBADF] Fildes is not a valid open file descriptor.
[ENOTTY] Fildes is not associated with a character special device.

[EINVAL] Request or arg is not valid. See Section 7 of the UNLX Sys-
tem V Administrator Reference Manual.
[EINTR] A signal was caught during the ioct! system call.
SEE ALSO
termio(7) in the 3B2 Computer System Administration Utilities Guide.
DIAGNOSTICS
If an error has occurred, a value of —1 is returned and errno is set to indicate
the error.
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NAME

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

SYNOPSIS

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

DESCRIPTION

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

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

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

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

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

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

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

If pid is negative but not —1, sig will be sent to all processes whose process
group ID is equal to the absolute value of pid.

Kill will fail and no signal will be sent if one or more of the following are true:
[EINVAL] Sig is not a valid signal number.
[EINVALI Sig is SIGKILL and pid is 1 (procl).

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

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

SEE ALSO

getpid(2), setpgrp(2), signal(2).
kill(1) in the 3B2 Computer System User Reference Manual.

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

LINK (2)

link — link to a file

SYNOPSIS

int link (pathl, path2)
char spathl, spath2;

DESCRIPTION

Pathl points to a path name naming an existing file. Path2 points to a path
name naming the new directory entry to be created. Link creates a new link
(directory entry) for the existing file.

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

true:
[ENOTDIR]
[ENOENT]I
[EACCES]
[ENOENTI
[EEXIST]
[EPERM]

[EXDEV]

[ENOENT]
[EACCES]

[EROFS]

[EFAULT]
[EMLINK]

SEE ALSO
unlink (2).

DIAGNOSTICS

A component of either path prefix is not a directory.

A component of either path prefix does not exist.

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

The link named by path2 exists.

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

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

Path?2 points to a null path name.

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

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

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

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

Iseek — move read/write file pointer

SYNOPSIS

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

long offset;

int whence;

DESCRIPTION

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

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

Upon successful completion, the resulting pointer location, as measured in bytes
from the beginning of the file, is returned.

Lseek will fail and the file pointer will remain unchanged if one or more of the
following are true:

[EBADF] Fildes is not an open file descriptor.
[ESPIPE] Fildes is associated with a pipe or fifo.

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

[EINVALI The resulting file pointer would be negative.

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

SEE ALSO

creat(2), dup(2), fentl(2), open(2).

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

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

SYNOPSIS

int mknod (path, mode, dev)
char »path;
int mode, dev;

DESCRIPTION

10/84

Mknod creates a new file named by the path name pointed to by path. The
mode of the new file is initialized from mode. Where the value of mode is
interpreted as follows:
0170000 file type; one of the following:
0010000 fifo special
0020000 character special
0040000 directory
0060000 block special
0100000 or 0000000 ordinary file
. 0004000 set user ID on execution
0002000 set group ID on execution
0001000 save text image after execution
0000777 access permissions; constructed from the following
0000400 read by owner
0000200 write by owner
0000100 execute (search on directory) by owner
0000070 read, write, execute (search) by group
0000007 read, write, execute (search) by others

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

Values of mode other than those above are undefined and should not be used.
The low-order 9 bits of mode are modified by the process’s file mode creation
mask: all bits set in the process’s file mode creation mask are cleared. See
umask(2). If mode indicates a block or character special file, dev is a
configuration-dependent specification of a character or block I/O device. If
mode does not indicate a block special or character special device, dev is
ignored.

Mknod may be invoked only by the super-user for file types other than FIFO
special.

Mknod will fail and the new file will not be created if one or more of the fol-
lowing are true:

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

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

[ENOENTI A component of the path prefix does not exist.

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

[EEXIST] The named file exists.

[EFAULTI Path points outside the allocated address space of the process.
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SEE ALSO
chmod(2), exec(2), umask(2), fs(4).
mkdir(1) in the 3B2 Computer System User Reference Manual.
DIAGNOSTICS
Upon successful completion a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME

MOUNT(2)

mount — mount a file system

SYNOPSIS

int mount (spec, dir, rwflag)

char sspec, *dir;

int rwilag;
DESCRIPTION

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

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

The low-order bit of rwflag is used to control write permission on the mounted
file system; if 1, writing is forbidden, otherwise writing is permitted according
to individual file accessibility.

Mount may be invoked only by the super-user.

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

[EPERM]
[ENOENTI
[ENOTDIR]
[ENOTBLKI
[ENXIOI
[ENOTDIR]
[EFAULTI

[EBUSY]

[EBUSY]
[EBUSY]
[EROFS]
[ENOSPCI

[EINVALI
SEE ALSO

The effective user ID is not super-user.

Any of the named files does not exist.

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

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

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

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

The device associated with spec is currently mounted.
There are no more mount table entries.
Spec is write protected and rwflag requests write permission.

The file system state in the super-block is not FSOKAY and
rwflag requests write permission.

The file system magic is not FSMAGIC.

umount (2), fs(4).

DIAGNOSTICS

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

MSGCTL(2)

msgctl — message control operations

SYNOPSIS

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

int msgetl (msqid, cmd, buf)

int msqid, cmd;

struct msqid_ds sbuf;

DESCRIPTION

Msgctl provides a variety of message control operations as specified by cmd.
The following cmds are available:

IPC_STAT

IPC_SET

IPC_RMID

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

Set the value of the following members of the data structure
associated with msqgid to the corresponding value found in the
structure pointed to by buf:

msg_perm.uid

msg_perm.gid

msg_perm.mode /+ only low 9 bits +/

msg_gbytes

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

Remove the message queue identifier specified by msgid from
the system and destroy the message queue and data structure
associated with it. This cmd can only be executed by a pro-
cess that has an effective user ID equal to either that of super
user or to the value of msg perm.uid in the data structure
associated with msqid.

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

[EINVAL]
[EINVAL]
[EACCES]

[EPERM]

[EPERM]

[EFAULT]
SEE ALSO

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

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

Cmd is equal to IPC_RMID or IPC_SET. The effective user ID
of the calling process is not equal to that of super user and it
is not equal to the value of msg_perm.uid in the data structure
associated with msqid.

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

Buf points to an illegal address.

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

DIAGNOSTICS

Upon successful completion, a value of O is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME
msgget — get message queue

SYNOPSIS
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>
int msgget (key, msgflg)
key_t key;
int msgfig;
DESCRIPTION
Msgget returns the message queue identifier associated with key.

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

10 Key is equal to IPC_PRIVATE.

Key does not already have a message queue identifier associated with
it, and (msgflg & IPC_CREAT) is “true”.

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

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

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

Msg_gnum, msg_lspid, msg_lrpid, msg_stime, and msg_rtime are set
equal to 0.

Msg_ctime is set equal to the current time.
Msg_gbytes is set equal to the system limit.
Msgget will fail if one or more of the following are true:

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

[ENOENT] A message queue identifier does not exist for key and (msgflg
& IPC_CREAT) is “false”.
[ENOSPC] A message queue identifier is to be created but the system-

imposed limit on the maximum number of allowed message
queue identifiers system wide would be exceeded.
[EEXISTI] A message queue identifier exists for key but ( (msgflg &
IPC_CREAT) & ( msgflg & IPC_EXCL) ) is “true”.
SEE ALSO
intro(2), msgctl(2), msgop(2).
DIAGNOSTICS
Upon successful completion, a non-negative integer, namely a message queue
identifier, is returned. Otherwise, a value of —1 is returned and errno is set to
indicate the error.
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NAME

MSGOP (2)

msgop — message operations

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

#include <sys/msg.h>

int msgsnd (msqid, msgp, msgsz, msgfig)

int msqid;

struct msghuf *msgp;
int msgsz, msgfig;

int msgrcv (msqid, msgp, msgsz, msgtyp, msgfig)

int msqid;

struct msgbuf *msgp;

int msgsz;
long msgtyp;
int msgfig;

DESCRIPTION
Msgsnd is used to send a message to the queue associated with the message
queue identifier specified by msqid. (WRITE} Msgp points to a structure con-
taining the message. This structure is composed of the following members:
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long
char

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

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

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

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

The total number of messages on all queues system-wide is equal to the
system-imposed limit. '

These actions are as follows:

If (msgflg & IPC_NOWAIT) is “true”, the message will not be sent and
the calling process will return immediately.

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

The condition responsible for the suspension no longer exists,
in which case the message is sent.

Msqid is removed from the system (see msgct!(2)). When
this occurs, errno is set equal to EIDRM, and a value of —1 is
returned.

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

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

true:
[EINVALI
[EACCES]

Msqid is not a valid message queue identifier.

Operation permission is denied to the calling process (see
intro(2)).

=1 = 10/84



MSGOP(2) MSGOP(2)

10/84

[EINVAL] Mtype is less than 1.

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

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

[EFAULTI Msgp points to an illegal address.

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

Msg_gnum is incremented by 1.
Msg_lIspid is set equal to the process ID of the calling process.
Msg_stime is set equal to the current time.

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

long mtype; /* message type */

char mtext[]; /* message text */
Mtype is the received message’s type as specified by the sending process.
Mtext is the text of the message. Msgsz specifies the size in bytes of mrext.
The received message is truncated to msgsz bytes if it is larger than msgsz and
(msgflg & MSG_NOERROR) is “true”. The truncated part of the message is
lost and no indication of the truncation is given to the calling process.

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

If msgtyp is greater than O, 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.

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

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

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

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

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

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

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

[EINVALI Msqid is not a valid message queue identifier.

[EACCES] Operation permission is denied to the calling process.
[EINVAL] Msgsz is less than 0.

[E2BIG] Mtext is greater than msgsz and (msgflg & MSG_NOERROR)

is “false”.
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[ENOMSGI The queue does not contain a message of the desired type and
(msgtyp & IPC_NOWAIT) is “true”.
[EFAULTI Msgp points to an illegal address.

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

Msg_gnum is decremented by 1.
Msg_Irpid is set equal to the process ID of the calling process.
Msg_rtime is set equal to the current time.

SEE ALSO
intro(2), msgctl(2), msgget(2), signal(2).

DIAGNOSTICS
If msgsnd or msgrev return due to the receipt of a signal, a value of —1 is
returned to the calling process and errno is set to EINTR. If they return due to
removal of msgid from the system, a value of —1 is returned and errno is set to
EIDRM.
Upon successful completion, the return value is as follows:

Msgsnd returns a value of 0.

Msgrev returns a value equal to the number of bytes actually placed
into mtext.

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

nice — change priority of a process
SYNOPSIS

int nice (incr)

int incr;
DESCRIPTION

Nice adds the value of incr to the nice value of the calling process. A process’s

nice value is a positive number for which a more positive value results in lower

CPU priority.

A maximum nice value of 39 and a minimum nice value of 0 are imposed by

the system. Requests for values above or below these limits result in the nice

value being set to the corresponding limit.

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

SEE ALSO

exec(2).

nice(1) in the 3B2 Computer System User Reference Manual.
DIAGNOSTICS

Upon successful completion, nice returns the new nice value minus 20. Other-

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

OPEN(2)

open — open for reading or writing

SYNOPSIS
#include <fentl.h>
int open (path, oflag [ , mode 1)

char =path;

int oflag, mode;

DESCRIPTION
Path points to a path name naming a file. Open opens a file descriptor for the
named file and sets the file status flags according to the value of oflag. Oflag
values are constructed by or-ing flags from the following list (only one of the
first three flags below may be used):
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O_RDONLY
O_WRONLY
O_RDWR
O_NDELAY

O_APPEND

0_SYNC

O_CREAT

0_TRUNC

Open for reading only.
Open for writing only.
Open for reading and writing.

This flag may affect subsequent reads and writes. See read (2)
and write (2).

When opening a FIFO with O_ RDONLY or O_WRONLY set:
If O_NDELAY is set:

An open for reading-only will return without delay.
An open for writing-only will return an error if no pro-
cess currently has the file open for reading.

If O_NDELAY is clear:

An open for reading-only will block until a process
opens the file for writing. An open for writing-only
will block until a process opens the file for reading.

When opening a file associated with a communication line:
If O NDELAY is set:

The open will return without waiting for carrier.
If O_NDELAY is clear:

The open will block until carrier is present.

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

When opening a regular file, this flag affects subsequent writes.
If set, each write(2) will wait for both the file data and file
status to be physically updated.

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

All bits set in the file mode creation mask of the pro-
cess are cleared. See umask(2).

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

If the file exists, its length is truncated to O and the mode and
owner are unchanged.
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O0_EXCL If O EXCL and O_CREAT are set, open will fail if the file
exists.

The file pointer used to mark the current position within the file is set to the
beginning of the file.

The new file descriptor is set to remain open across exec system calls. See

Sfentl(2).

The named file is opened unless one or more of the following are true:

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

[ENOENT]I O_CREAT is not set and the named file does not exist.

[EACCESI A component of the path prefix denies search permission.

[EACCESI Oflag permission is denied for the named file.

[EISDIR] The named file is a directory and oflag is write or read/write.

[EROFSI] The named file resides on a read-only file system and oflag is
write or read/write.

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

[ENXIO] The named file is a character special or block special file, and
the device associated with this special file does not exist.

[ETXTBSY] The file is a pure procedure (shared text) file that is being
executed and oflag is write or read/write.

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

[EEXIST] O_CREAT and O_EXCL are set, and the named file exists.

[ENXIOI O_NDELAY is set, the named file is a FIFO, O_WRONLY is
set, and no process has the file open for reading.

[EINTRI A signal was caught during the open system call.

[ENFILEI] The system file table is full.

SEE ALSO

chmod(2), close(2), creat(2), dup(2), fentl(2), Iseek(2), read(2), umask(2),
write(2).

DIAGNOSTICS
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Upon successful completion, the file descriptor is returned. Otherwise, a value
of —1 is returned and errno is set to indicate the error.
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NAME
pause — suspend process until signal
SYNOPSIS
pause ()
DESCRIPTION
Pause suspends the calling process until it receives a signal. The signal must
be one that is not currently set to be ignored by the calling process.
If the signal causes termination of the calling process, pause will not return.

If the signal is caught by the calling process and control is returned from the
signal-catching function (see signal(2)), the calling process resumes execution
from the point of suspension; with a return value of —1 from pause and errno
set to EINTR.

SEE ALSO
alarm(2), kill(2), signal(2), wait(2).
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NAME

pipe — create an interprocess channel
SYNOPSIS

int pipe (fildes)

int fildesl2l;
DESCRIPTION

Pipe creates an I/O mechanism called a pipe and returns two file descriptors,

fildes[0] and fildes[1]. Fildes[0] is opened for reading and fildes[1] is opened
for writing.

Up to 5120 bytes of data are buffered by the pipe before the writing process is
blocked. A read only file descriptor fildes[0] accesses the data written to
fildes[1] on a first-in-first-out (FIFO) basis.

[EMFILE] Pipe wili fail if 19 or more file descriptors are currently open.
[ENFILE] The system file table is full.
SEE ALSO

read(2), write(2).
sh(1) in the 3B2 Computer System User Reference Manual.
DIAGNOSTICS

Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME
plock — lock process, text, or data in memory

SYNOPSIS
#include <sys/lock.h>

int plock (op)
int op;

DESCRIPTION
Plock allows the calling process to lock its text segment (text lock), its data
segment (data lock), or both its text and data segments (process lock) into
memory. Locked segments are immune to all routine swapping. Plock also
allows these segments to be unlocked. The effective user ID of the calling pro-
cess must be super-user to use this call. Op specifies the following:

PROCLOCK — lock text and data segments into memory (process

lock)
TXTLOCK —  lock text segment into memory (text lock)
DATLOCK —  lock data segment into memory (data lock)
UNLOCK - remove locks

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

[EPERM] The effective user ID of the calling process is not super-user.
[EINVAL] Op is equal to PROCLOCK and a process lock, a text lock, or a
data lock already exists on the calling process.
[EINVAL] Op is equal to TXTLOCK and a text lock, or a process lock
already exists on the calling process.
[EINVAL] Op is equal to DATLOCK and a data lock, or a process lock
already exists on the calling process.
[EINVAL] Op is equal to UNLOCK and no type of lock exists on the cal-
ling process.
SEE ALSO
exec(2), exit(2), fork(2).
DIAGNOSTICS

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

profil — execution time profile

SYNOPSIS

void profil (buff, bufsiz, offset, scale)
char »buff;
int bufsiz, offset, scale;

DESCRIPTION

Buff points to an area of core whose length (in bytes) is given by bufsiz. After
this call, the user’s program counter (pc) is examined each clock tick (60th
second); offset is subtracted from it, and the result multiplied by scale. If the
resulting number corresponds to a word inside buff, that word is incremented.

The scale is interpreted as an unsigned, fixed-point fraction with binary point at
the left: 0177777 (octal) gives a 1-1 mapping of pc’s to words in buff; 077777
(octal) maps each pair of instruction words together. 02(octal) maps all
instructions onto the beginning of buff (producing a non-interrupting core
clock).

Profiling is turned off by giving a scale of 0 or 1. It is rendered ineffective by
giving a bufsiz of 0. Profiling is turned off when an exec is executed, but
remains on in child and parent both after a fork. Profiling will be turned off if
an update in buff would cause a memory fault.

SEE ALSO

monitor (3C).
prof(1) in the 3B2 Computer System Extended Software Generation Utilities.

DIAGNOSTICS
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Not defined.
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NAME

ptrace — process trace

SYNOPSIS

int ptrace (request, pid, addr, data);
int request, pid, addr, data;

DESCRIPTION

10/84

Ptrace provides a means by which a parent process may control the execution
of a child process. Its primary use is for the implementation of breakpoint
debugging; see sdb(1). The child process behaves normally until it encounters
a signal (see signal(2) for the list), at which time it enters a stopped state and
its parent is notified via wait(2). When the child is in the stopped state, its
parent can examine and modify its “core image” using ptrace. Also, the parent
can cause the child either to terminate or continue, with the possibility of
ignoring the signal that caused it to stop.

The request argument determines the precise action to be taken by ptrace and
is one of the following:

0 This request must be issued by the child process if it is to be
traced by its parent. It turns on the child’s trace flag that stipu-
lates that the child should be left in a stopped state upon receipt
of a signal rather than the state specified by func; see signal(2).
The pid, addr, and data arguments are ignored, and a return
value is not defined for this request. Peculiar results will ensue if
the parent does not expect to trace the child.

The remainder of the requests can only be used by the parent process. For
each, pid is the process ID of the child. The child must be in a stopped state
before these requests are made.

1, 2 With these requests, the word at location addr in the address
space of the child is returned to the parent process. If I and D
space are separated, 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 may be used with equal
results. The data argument is ignored. These two requests will
fail if addr is not the start address of a word, in which case a
value of —1 is returned to the parent process and the parent’s
errno is set to EIO.

3 With this request, the word at location addr in the child’s USER
area in the system’s address space (see <sys/user.h>) is
returned to the parent process. The data argument is ignored.
This request will fail if addr is not the start address of a word or
is outside the USER area, in which case a value of —1 is returned
to the parent process and the parent’s errno is set to EIO.

4,5 With these requests, the value given by the data argument is
written into the address space of the child at location addr. If 1
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 child is returned to the parent. These
two requests will fail if addr is a location in a pure procedure
space and another process is executing in that space, or addr is
not the start address of a word. Upon failure a value of —1 is
returned to the parent process and the parent’s errno is set to
EIO.
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6 With this request, a few entries in the child’s USER area can be
written. Data gives the value that is to be written and addr is
the location of the entry. The few entries that can be written
are:

the general registers
the condition codes of the Processor Status Word.

7 This request causes the child to resume execution. If the data
argument is 0, all pending signals including the one that caused
the child to stop are canceled before it resumes execution. If the
data argument is a valid signal number, the child resumes execu-
tion as if it had incurred that signal, and any other pending sig-
nals are canceled. The addr argument must be equal to 1 for
this request. Upon successful completion, the value of data is
returned to the parent. This request will fail if data is not 0 or a
valid signal number, in which case a value of —1 is returned to
the parent process and the parent’s errno is set to EIO.

8 This request causes the child to terminate with the same conse-
quences as exit (2).

9 This request sets the trace bit in the Processor Status Word of
the child and then executes the same steps as listed above for
request 7. The trace bit causes an interrupt upon completion of
one machine instruction. This effectively allows single stepping
of the child.

To forestall possible fraud, ptrace inhibits the set-user-id facility on subsequent
exec(2) calls. If a traced process calls exec, it will stop before executing the
first instruction of the new image showing signal SIGTRAP.

General Errors
Ptrace will in general fail if one or more of the following are true:

[EIO} Regquest is an illegal number.

[ESRCH] Pid identifies a child that does not exist or has not executed a
ptrace with request 0.

SEE ALSO
exec(2), signal(2), wait(2).
sdb(1) in the 3B2 Computer System Extended Software Generation Utilities.
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NAME
read — read from file

SYNOPSIS
int read (fildes, buf, nbyte)
int fildes;
char ebuf;
unsigned nbyte;

DESCRIPTION
Fildes is a file descriptor obtained from a creat, open, dup, fcntl, or pipe sys-
tem call.

Read attempts to read nbyte bytes from the file associated with fildes into the
buffer pointed to by buf.

On devices capable of seeking, the read starts at a position in the file given by
the file pointer associated with fildes. Upon return from read, the file pointer
is incremented by the number of bytes actually read.

Devices that are incapable of seeking always read from the current position.
The value of a file pointer associated with such a file is undefined.

Upon successful completion, read returns the number of bytes actually read
and placed in the buffer; this number may be less than nbyte if the file is asso-
ciated with a communication line (see ioct/(2) and termio(7)), or if the
number of bytes left in the file is less than nbyte bytes. A value of 0 is
returned when an end-of-file has been reached.

When attempting to read from an empty pipe (or FIFO):
If O NDELAY is set, the read will return a 0.

If O NDELAY is clear, the read will block until data is written to the
file or the file is no longer open for writing.

When attempting to read a file associated with a tty that has no data currently
available:

If O_NDELAY is set, the read will return a O.

If O_NDELAY is clear, the read will block until data becomes avail-
able.

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

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

[EFAULT] Buf points outside the allocated address space.

[EINTR] A signal was caught during the read system call.
SEE ALSO

creat(2), dup(2), fentl(2), ioctl(2), open(2), pipe(2).

termio(7) in the 3B2 Computer System Administration Utilities Guide.
DIAGNOSTICS

Upon successful completion a non-negative integer is returned indicating the

number of bytes actually read. Otherwise, a —1 is returned and errno is set to

indicate the error.
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NAME

SEMCTL (2)

semctl — semaphore control operations

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

int semctl (semid, semnum, cmd, arg)

int semid, cmd;

int semnum;

union semun
int val;

struct semid_ds buf;

ushort *array;
} arg;

DESCRIPTION
Semctl provides a variety of semaphore control operations as specified by cmd.
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The following cmds are executed with respect to the semaphore specified by

semid and semnum:
GETVAL
SETVAL

GETPID
GETNCNT
GETZCNT

Return the value of semval (see intro(2)). {READ}

Set the value of semval to arg.val. {ALTER} When this
cmd is successfully executed, the semadj value
corresponding to the specified semaphore in all processes
is cleared.

Return the value of sempid. {READ}
Return the value of semncnt. {READ}
Return the value of semzent. {READ}

The following cmds return and set, respectively, every semval in the set of

semaphores.
GETALL

SETALL

Place semvals into array pointed to by argarray.
{READ}

Set semvals according to the array pointed to by
arg.array. {ALTER} When this cmd is successfully exe-
cuted the semadj values corresponding to each specified
semaphore in all processes are cleared.

The following cmds are also available:

IPC_STAT

IPC_SET

Place the current value of each member of the data
structure associated with semid into the structure pointed
to by arg.buf. The contents of this structure are defined
in intro(2). {READ}

Set the value of the following members of the data struc-
ture associated with semid to the corresponding value
found in the structure pointed to by arg.buf:
sem_perm.uid

sem_perm.gid

sem_perm.mode /¢ only low 9 bits */

This cmd can only be executed by a process that has an
effective user ID equal to either that of super-user or to

the value of sem_perm.uid in the data structure associ-
ated with semid.
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IPC_RMID

SEMCTL (2)

Remove the semaphore identifier specified by semid from
the system and destroy the set of semaphores and data
structure associated with it. This cmd can only be exe-
cuted by a process that has an effective user ID equal to
either that of super-user or to the value of sem_perm.uid
in the data structure associated with semid.

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

[EINVALI] Semid is not a valid semaphore identifier.

[EINVALI Semnum is less than zero or greater than sem_nsems.

[EINVAL] Cmd is not a valid command.

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

[ERANGE] Cmd is SETVAL or SETALL and the value to which
semval is to be set is greater than the system imposed
maximum.

[EPERM] Cmd is equal to IPC_RMID or IPC SET and the
effective user ID of the calling process is not equal to
that of super-user and it is not equal to the value of
sem_perm.uid in the data structure associated with
semid.

[EFAULT] Arg.buf points to an illegal address.

SEE ALSO
intro(2), semget(2), semop(2).
DIAGNOSTICS
Upon successful completion, the value returned depends on cmd as follows:

GETVAL The value of semval.

GETPID The value of sempid.

GETNCNT The value of semncnt.

GETZCNT The value of semzcnt.

All others A value of 0.
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Otherwise, a value of —1 is returned and errno is set to indicate the error.
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NAME

semget — get set of semaphores

SYNOPSIS

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

int semget (key, nsems, semflg)
key_t key;
int nsems, semflg;

DESCRIPTION
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Semget returns the semaphore identifier associated with key.

A semaphore identifier and associated data structure and set containing nsems
semaphores (see intro(2)) are created for key if one of the following are true:

Key is equal to IPC_PRIVATE.

Key does not already have a semaphore identifier associated with it,
and (semflg & IPC_CREAT) is “true”.

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

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

The low-order 9 bits of sem_perm.mode are set equal to the low-order 9
bits of semflg.

Sem_nsems is set equal to the value of nsems.

Sem_otime is set equal to 0 and sem_ctime is set equal to the current
time.

Semget will fail if one or more of the following are true:
[EINVAL] Nsems is either less than or equal to zero or greater than the
system-imposed limit.

[EACCES] A semaphore identifier exists for key, but operation permis-
sion (see intro(2)) as specified by the low-order 9 bits of
semflg would not be granted.

[EINVAL] 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.

[ENOENTI A semaphore identifier does not exist for key and (semflg &
IPC_CREAT) is “false”.
[ENOSPC] A semaphore identifier is to be created but the system-

imposed limit on the maximum number of allowed semaphore
identifiers system wide would be exceeded.

[ENOSPC] A semaphore identifier is to be created but the system-
imposed limit on the maximum number of allowed semaphores
system wide would be exceeded.

[EEXISTI A semaphore identifier exists for key but ( (semfls &
IPC_CREAT) and ( semflg & IPC_EXCL) ) is “true”.
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SEE ALSO
intro(2), semctl(2), semop(2).

DIAGNOSTICS
Upon successful completion, a non-negative integer, namely a semaphore
identifier, is returned. Otherwise, a value of —1 is returned and errno is set to
indicate the error.
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NAME
semop — semaphore operations
SYNCPSIS
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem.h>
int semop (semid, sops, nsops)
int semid;
struct sembuf **sops;
int nsops;
DESCRIPTION
Semop is used to automatically perform an array of semaphore operations on
the set of semaphores associated with the semaphore identifier specified by
semid. Sops is a pointer to the array of semaphore-operation structures.
Nsops is the number of such structures in the array. The contents of each
structure includes the following members:
short sem_num; /* semaphore number */
short sem_op; /* semaphore operation */
short  sem_flg; /* operation flags */
Each semaphore operation specified by sem_op is performed on the correspond-
ing semaphore specified by semid and sem_num.
Sem_op specifies one of three semaphore operations as follows:
If sem_op is a negative integer, one of the following will occur:
{ALTER}
If semval (see intro(2)) is greater than or equal to the abso-
lute value of sem_op, the absolute value of sem _op is sub-
tracted from semval. Also, if (sem_flg & SEM_UNDO) is
“true”, the absolute value of sem_op is added to the calling
process’s semadj value (see exit(2)) for the specified sema-
phore.
If semval is less than the absolute value of sem_op and
(sem_flg & IPC_NOWAIT) is “true”, semop will return
immediately.
If semval is less than the absolute value of sem_op and
(sem_flg & IPC_NOWAIT) is “false”, semop will increment
the semncnt associated with the specified semaphore and
suspend execution of the calling process until one of the fol-
lowing conditions occur.
Semval becomes greater than or equal to the absolute value
of sem_op. When this occurs, the value of semncnt associ-
ated with the specified semaphore is decremented, the abso-
lute value of sem_op is subtracted from semval and, if
(sem_flg & SEM_UNDO) is “true”, the absolute value of
sem_op 1s added to the calling process’s semadj value for the
specified semaphore.
The semid for which the calling process is awaiting action is
removed from the system (see semct/(2)). When this occurs,
errno is set equal to EIDRM, and a value of —1 is returned.
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The calling process receives a signal that is to be caught.
When this occurs, the value of semncnt associated with the
specified semaphore is decremented, and the calling process
resumes execution in the manner prescribed in signal(2).

If sem_op is a positive integer, the value of sem_op is added to semval
and, if (sem_flg & SEM_UNDO) is “true”, the value of sem_op is sub-
tracted from the calling process’s semadj value for the specified sema-
phore. {ALTER}

If sem_op is zero, one of the following will occur: {READ}

If semval is zero, semop will return immediately.

If semval is not equal to zero and (sem_flg & IPC_NOWAIT)
is “true”, semop will return immediately.

If semval is not equal to zero and (sem_flg & IPC_NOWAIT)
is “false”, semop will increment the semzcnt associated with
the specified semaphore and suspend execution of the calling
process until one of the following occurs:

Semval becomes zero, at which time the value of semzcnt
associated with the specified semaphore is decremented.

The semid for which the calling process is awaiting action is
removed from the system. When this occurs, errno is set
equal to EIDRM, and a value of —I is returned.

The calling process receives a signal that is to be caught.
When this occurs, the value of semzcent associated with the
specified semaphore is decremented, and the calling process
resumes execution in the manner prescribed in signal(2).

Semop will fail if one or more of the following are true for any of the sema-
phore operations specified by sops:

[EINVAL]
[EFBIGI]

[E2BIG]
[EACCES]

[EAGAINI

[ENOSPC]

[EINVAL]

[ERANGE]

[ERANGE]

[EFAULTI]

Semid is not a valid semaphore identifier.

Sem_num is less than zero or greater than or equal to the
number of semaphores in the set associated with semid.

Nsops is greater than the system-imposed maximum.

Operation permission is denied to the calling process (see
intro(2)).

The operation would result in suspension of the calling process
but (sem_flg & IPC_NOWAIT) is “true”.

The limit on the number of individual processes requesting an
SEM_UNDO would be exceeded.

The number of individual semaphores for which the calling
process requests a SEM_UNDO would exceed the limit.

An operation would cause a semval to overflow the system-
imposed limit.

An operation would cause a semadj value to overflow the
system-imposed limit.

Sops points to an illegal address.

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 pro-

CEsS.
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SEE ALSO

exec(2), exit(2), fork(2), intro(2), semctl(2), semget(2).

DIAGNOSTICS
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If semop returns due to the receipt of a signal, a value of —1 is returned to the
calling process and errno is set to EINTR. If it returns due to the removal of a
semid from the system, a value of —1 is returned and errno is set to EIDRM.

Upon successful completion, the value of semval at the time of the call for the
last operation in the array pointed to by sops is returned. Otherwise, a value of
—1 is returned and errno is set to indicate the error.
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NAME

setpgrp — set process group ID
SYNOPSIS

int setpgrp ()
DESCRIPTION

Setpgrp sets the process group ID of the calling process to the process 1D of the
calling process and returns the new process group ID.

SEE ALSO
exec(2), fork(2), getpid(2), intro(2), kill(2), signal(2).

DIAGNOSTICS .
Setpgrp returns the value of the new process group ID.
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NAME

setuid, setgid — set user and group IDs

SYNOPSIS

int setuid (uid)
int uid;
int setgid (gid)
int gid;

DESCRIPTION

Setuid (setgid) is used to set the real user (group) ID and effective user
(group) ID of the calling process.

If the effective user ID of the calling process is super-user, the real user (group)
ID and effective user (group) ID are set to uid (gid).

If the effective user ID of the calling process is not super-user, but its real user
(group) ID is equal to wid (gid), the effective user (group) ID is set to wuid
(gid).

If the effective user ID of the calling process is not super-user, but the saved
set-user (group) ID from exec(2) is equal to wid (gid), the effective user
(group) ID is set to uid (gid).

Setuid (setgid) will fail if the real user (group) ID of the calling process is not
equal to uid (gid) and its effective user ID is not super-user. [EPERM]

The uid is out of range. [EINVAL]

SEE ALSO

getuid(2), intro(2).

DIAGNOSTICS
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Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME
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shmctl — shared memory control operations

SYNOPSIS
#include <sys/types.h>
#include <sys/page.h>
#include <sys/ipe.h>

#include <sys/shm.h>

int shmetl (shmid, emd, buf)

int shmid, ¢md;

struct shmid_ds shuf;

DESCRIPTION
Shmectl provides a variety of shared memory control operations as specified by
cemd. The following cmds are available:
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IPC_STAT

IPC_SET

IPC_RMID

SHM_LOCK

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 [EINVAL) intro(2). (READ)

Set the value of the following members of the data struc-
ture associated with shmid to the corresponding value
found in the structure pointed to by buf:

shm_perm.uid

shm_perm.gid

shm_perm.mode /* only low 9 bits =/

This ¢md can only be executed by a process that has an
effective user ID equal to either that of super user or to
the value of shm_permlil.uid in the data structure associ-
ated with shmid.

Remove the shared memory identifier specified by shmid
from the system and destroy the shared memory segment
and data structure associated with it. This cmd can only
be executed by a process that has an effective user ID
equal to either that of super user or to the value of
shm_perm[il.uid in the data structure associated with
shmid.

Lock the shared memory segment specified by shmid in
memory. This ¢md can only be executed by a process
that has an effective usr ID equal to super user.

SHM_UNLOCK

Unlock the shared memory segment specified by shmid.
This ¢md can only be executed by a process that has an
effective usr ID equal to super user. =

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

[EINVAL]

Shmid is not a valid shared memory identifier.

[EINVALI

Cmd is not a valid command.

[EACCESS]

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

[EPERM]

Cmd is equal to IPC_RMID or IPC SET and the effective user
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ID of the calling process is not equal to that of super user and

it is not equal to the value of shm_perm.uid in the data struc-
ture associated with shmid.

[EPERMI

Cmd is equal to SHM_LOCK or SHM_UNLOCK and the

effective user ID of the calling process is not equal to that of
super user.

[EINVAL]
Cmd is equal to SHM_UNLOCK and the shared-memory seg-
ment specified by shmid is not locked in memory.
[EFAULTI
Buf points to an illegal address.
SEE ALSO
shmget(2), shmop(2).
DIAGNOSTICS

Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME
shmget — get shared memory segment

SYNOPSIS
#include <sys/types.h>
#include <sys/page.h>
#include <sys/ipch>
#include <sys/shm.h>

int shmget (key, size, shmflg)
key_t key;
int size, shmflg;
DESCRIPTION
Shmget returns the shared memory identifier associated with key.
A shared memory identifier and associated data structure and shared memory
segment of size size bytes (see intro(2)) are created for key if one of the fol-
lowing are true:
Key is equal to IPC_PRIVATE.

Key does not already have a shared memory identifier associated with
it, and (shmflg & IPC_CREAT) is “true”.

Upon creation, the data structure associated with the new shared memory
identifier is initialized as follows:

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

The low-order 9 bits of shm_perm.mode are set equal to the low-order 9
bits of shmflg. Shm_segsz is set equal to the value of size.

Shm_lpid, shm_nattch, shm_atime, and shm_dtime are set equal to 0.
Shm_ctime is set equal to the current time.
Shmget will fail if one or more of the following are true:

[EINVAL] Size is less than the system-imposed minimum or greater than
the system-imposed maximum.

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

[EINVALI A shared memory identifier exists for key but the size of the
segment associated with it is less than size and size is not
equal to zero.

[ENOENTI A shared memory identifier does not exist for key and (shmflg
& IPC_CREAT) is “false”.
[ENOSPC] A shared memory identifier is to be created but the system-

imposed limit on the maximum number of allowed shared
memory identifiers system wide would be exceeded.

[ENOMEM] A shared memory identifier and associated shared memory
segment are to be created but the amount of available
memory is not sufficient to fill the request.

[EEXIST] A shared memory identifier exists for key but ( (shmflg &
IPC_CREAT) and ( shmflg & IPC_EXCL) ) is “true”.

10/84 -1- 10/84



SHMGET(2) SHMGET (2)

SEE ALSO
intro(2), shmctl(2), shmop(2).

DIAGNOSTICS
Upon successful completion, a non-negative integer, namely a shared memory
identifier is returned. Otherwise, a value of —1 is returned and errno is set to
indicate the error.
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NAME

shmop — shared memory operations

SYNOPSIS

#include <sys/types.h>
#include <sys/page.h>
#include <sys/ipc.h>
#include <sys/shm.h>

char *shmat (shmid, shmaddr, shmfig)
int shmid;

char sshmaddr

int shmflg;

int shmdt (shmaddr)
char *shmaddr

DESCRIPTION
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Shmat attaches the shared memory segment associated with the shared
memory identifier specified by shmid to the data segment of the calling process.
The segment is attached at the address specified by one of the following cri-
teria:

If shmaddr is equal to zero, the segment is attached at the first avail-
able address as selected by the system.

If shmaddr is not equal to zero and (shmflg & SHM_RND) is “true”,
the segment is attached at the address given by (shmaddr - (shmaddr
modulus SHMLBA)).

If shmaddr is not equal to zero and (shmflg & SHM_RND) is “false”,
the segment is attached at the address given by shmaddr.

The segment is attached for reading if (shmflg & SHM_RDONLY) is “true”
{READ), otherwise it is attached for reading and writing {READ/WRITE]}.

Shmat will fail and not attach the shared memory segment if one or more of
the following are true:

[EINVALI] Shmid is not a valid shared memory identifier.

[EACCESI Operation permission is denied to the calling process (see
intro(2)).

[ENOMEM] The available data space is not large enough to accommodate
the shared memory segment.

[EINVALI Shmaddr is not equal to zero, and the value of (shmaddr -
(shmaddr modulus SHMLBA)) is an illegal address.

[EINVAL] Shmaddr is not equal to zero, (shmflg & SHM_RND) is
“false”, and the value of shmaddr is an illegal address.

[EMFILE] The number of shared memory segments attached to the cal-
ling process would exceed the system-imposed limit.

[EINVAL] Shmdt detaches from the calling process’s data segment the
shared memory segment located at the address specified by
shmaddr.

[EINVALI Shmdt will fail and not detach the shared memory segment if

shmaddr is not the data segment start address of a shared
memory segment.
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SEE ALSG
exec(2), exit(2), fork(2), intro(2), shmctl(2), shmget(2).

DIAGNGSTICS
Upon successful completion, the return value is as follows:

Shmat returns the data segment start address of the attached shared
memory segment.

Shmdt returns a value of 0.

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

SIGNAL (2)

signal — specify what to do upon receipt of a signal

SYNOPSIS

#include <signal.h>

int (ssignal (sig, func)) )

int sig;
void (sfunc) ();
DESCRIPTION

Signal allows the calling process to choose one of three ways in which it is pos-
sible to handle the receipt of a specific signal. Sig specifies the signal and func

specifies the choice.

Sig can be assigned any one of the following except SIGKILL:

SIGHUP
SIGINT
SIGQUIT
SIGILL
SIGTRAP
SIGIOT
SIGEMT
SIGFPE
SIGKILL
SIGBUS
SIGSEGV
SIGSYS
SIGPIPE
SIGALRM
SIGTERM
SIGUSRI
SIGUSR2
SIGCLD

SIGPWR

01

02

03*
04*
05*
06*
07*
08*
09

10*
11*

19

hangup

interrupt

quit

illegal instruction (not reset when caught)
trace trap (not reset when caught)
10T instruction

EMT instruction

floating point exception

kill (cannot be caught or ignored)
bus error

segmentation violation

bad argument to system call

write on a pipe with no one to read it
alarm clock

software termination signal
user-defined signal 1

user-defined signal 2

death of a child

(see WARNING below)

power fail

(see WARNING below)

See below for the significance of the asterisk (#) in the above list.

Func is assigned one of three values: SIG_DFL, SIG_IGN, or a function address.
The actions prescribed by these values are as follows:

SIG_DFL — terminate process upon receipt of a signal
Upon receipt of the signal sig, the receiving process is to be ter-
minated with all of the consequences outlined in exit(2). In addi-
tion a “core image” will be made in the current working directory
of the receiving process if sig is one for which an asterisk appears in
the above list and the following conditions are met:
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The effective user ID and the real user ID of the receiving
process are equal.

An ordinary file named core exists and is writable or can
be created. If the file must be created, it will have the fol-
lowing properties:

a mode of 0666 modified by the file creation
mask (see umask(2)) ’

a file owner ID that is the same as the effective
user ID of the receiving process.
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a file group ID that is the same as the effective
group ID of the receiving process

SIG_IGN — ignore signal

The signal sig is to be ignored.
Note: the signal SIGKILL cannot be ignored.

Sfunction address — catch signal

Upon receipt of the signal sig, the receiving process is to execute the
signal-catching function pointed to by func. The signal number sig
will be passed as the only argument to the signal-catching function.
Additional arguments are passed to the signal-catching function for
hardware-generated signals. Before entering the signal-catching func-
tion, the value of func for the caught signal will be set to SIG_DFL
unless the signal is SIGILL, SIGTRAP, or SIGPWR.

Upon return from the signal-catching function, the receiving process
will resume execution at the point it was interrupted.

When a signal that is to be caught occurs during a read, a write, an
open, or an ioctl system call on a slow device (like a terminal; but not
a file), during a pause system call, or during a wait system call that
does not return immediately due to the existence of a previously
stopped or zombie process, the signal catching function will be exe-
cuted and then the interrupted system call may return a —1 to the
calling 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 sig-

nal.

Signal will fail if sig is an illegal signal number, including SIGKILL. [EINVAL]

SEE ALSO

kill(2), pause(2), ptrace(2), wait(2), setjmp(3C).
kill(1) in the 3B2 Computer System User Reference Manual.

WARNING

Two other signals that behave differently than the signals described above exist
in this release of the system; they are:

SIGCLD 18 death of a child (reset when caught)
SIGPWR 19 power fail (not reset when caught)

There is no guarantee that, in future releases of the UNIX system, these signals
will continue to behave as described below; they are included only for compati-
bility with other versions of the UNIX system. Their use in new programs is
strongly discouraged.

For these signals, func is assigned one of three values: SIG_DFL, SIG_IGN, or a
Sfunction address. The actions prescribed by these values of are as follows:

SIG_DFL - ignore signal

The signal is to be ignored.

SIG_IGN - ignore signal

The signal is to be ignored. Also, if sig is SIGCLD, the calling
process’s child processes will not create zombie processes when they
terminate; see exit(2).

Sfunction address - catch signal
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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
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executing the signal-catching function, any received SIGCLD signals
will be queued and the signal-catching function will be continually
reentered until the queue is empty.

The SIGCLD affects two other system calls (wait(2), and exit(2)) in the fol-
lowing ways:

wait If the func value of SIGCLD is set to SIG_IGN and a wait is exe-
cuted, the wait will block until all of the calling process’s child
processes terminate; it will then return a value of —1 with errno set
to ECHILD.

exit If in the exiting process’s parent process the func value of SIGCLD is
set to SIG_IGN, the exiting process will not create a zombie process.

When processing a pipeline, the shell makes the last process in the pipeline
the parent of the proceeding processes. A process that may be piped into in
this manner (and thus become the parent of other processes) should take
care not to set SIGCLD to be caught.

DIAGNOSTICS
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.
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NAME

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
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Path points to a path name naming a file. Read, write, or execute permission
of the named file is not required, but all directories listed in the path name
leading to the file must be searchable. Stat obtains information about the
named file.

Similarly, fstat obtains information about an open file known by the file
descriptor fildes, obtained from a successful open, creat, dup, fentl, or pipe
system call.

Buf is a pointer to a stzat 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; /* 1D 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 Time when file data was last accessed. Changed by the following
system calls: creat(2), mknod(2), pipe(2), utime(2), and read(2).

st_mtime Time when data was last modified. Changed by the following sys-
tem calls: creat(2), mknod(2), pipe(2), utime(2), and write(2).

st_ctime Time when file status was last changed. Changed by the following
system calls: chmod(2), chown(2), creat(2), link(2), mknod(2),
pipe(2), unlink(2), utime(2), and write (2).

Star will fail if one or more of the rollowing are true:

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

[ENOENTI The named file does not exist.

[EACCESI Search permission is denied for a component of the path
prefix.
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[EFAULTI Buf or path points to an invalid address.
Fstat will fail if one or more of the following are true:
[EBADF] Fildes is not a valid open file descriptor.
[EFAULTI] Buf points to an invalid address.

SEE ALSO

chmod(2), chown(2), creat(2), link(2), mknod(2), pipe(2), read(2), time(2),
unlink (2), utime(2), write(2).

DIAGNOSTICS

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

stime — set time
SYNOPSIS

int stime (tp)

long =tp;
DESCRIPTION

Stime sets the system’s idea of the time and date. Tp points to the value of
time as measured in seconds from 00:00:00 GMT January 1, 1970.

[EPERM] Stime will fail if the effective user ID of the calling process is
not super-user.
SEE ALSO
time(2).
DIAGNOSTICS

Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME
sync — update super block
SYNOPSIS
void sync ()
DESCRIPTION
Sync causes all information in memory that should be on disk to be written out.
This includes modified super blocks, modified i-nodes, and delayed block 1/0.

It should be used by programs which examine a file system, for example fsck,
df, etc. It is mandatory before a boot.

The writing, although scheduled, is not necessarily complete upon return from
sync.
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NAME

sys3b — machine specific function

SYNOPSIS

#include <sys/sys3b.h>

int sys3b (cmd, argl, arg2, arg3)
int cmd, argl, arg2, arg3;

DESCRIPTION

Sys3b implements machine specific functions. The ¢md argument determines
the function performed. The number of arguments expected is dependent on
the function.

Command S3BSYM

When c¢md is S3BSYM, the symbol table created during a self-config boot pro-
cess may be accessed. The symbols defined within the driver routines loaded
and those created from the /etc/master file variable specifications are available
via this command. Two arguments are expected; the first must be a pointer to
a buffer into which the symbol table is copied, and the second must be an
integer containing the total size of the buffer. The format of the symbol table
is:

int size; /* symbol size in bytes */
int nsyms;  /* total number of symbols */

/* for each symbol ... */
char namell; /* name of symbol, padded with */

1* ’ ? to next sizeof(long) */
’* boundary */
long  value; /* value of symbol */

Typically, the symbol table would be retrieved with two calls to sys3b. First,
the size of the symbol table is obtained by calling sys3b with a buffer of one
integer. This integer is then used to obtain a buffer large enough to contain the
entire symbol table. The second invocation of sys3b with this newly obtained
buffer retrieves the entire symbol table.

#include <sys/sys3b.h>

int size; /* size of buffer needed */
struct s3bsym *buffer;  /* buffer pointer */

sys3b( S3BSYM, & size, sizeof(size) );
buffer = (struct s3bsym *) malloc( size );
sys3b( S3BSYM, buffer, size );

Command S3BCONF
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When cmd is S3BCONF, the configuration table created during a self-config
boot process may be accessed. This table contains the names and locations of
the devices supported by the currently running UNIX system, the names of all
software modules included in the system, and the names of all devices in the
EDT that were ignored. Two arguments are expected; the first must be a
pointer to a buffer into which the configuration table is copied, and the second
must be an integer containing the total size of the buffer. The format of the
configuration table is:
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int ndev; /* total number of entries */

/* for each entry ... */
long timestamp; /* f_timdat from file header */
char namel14]; /*  name of device/module */

char flag; /*  configuration information */

1* 0x80: device ignored */

7* 0x40: namel] is a driver */

/* 0x20: namel] is a software module */
char  board; /* local bus address of device */

Typically, the configuration table would be retrieved with two calls to sys3b.
First, the number of entries is obtained by calling sys3b with a buffer of one
integer. This integer is then used to calculate and obtain a buffer large enough
to contain the entire configuration table. The second invocation of sys3b with
this newly obtained buffer retrieves the configuration table.

#include <sys/sys3b.h>

int count; /* total number of devices */
int size; /* size of buffer needed */
struct s3bconf *buffer;  /* buffer pointer */

sys3b( S3BCONF, & count, sizeof(count) );
size = sizeof(int);

size + = count * sizeof(struct s3bc);

buffer = (struct s3bconf *) malloc( size );
sys3b( S3BCONF, buffer, size );

Command S3BBOOT
When ¢md is S3BBOOT, the timestamp and boot program path name used for
a self-config boot process may be accessed. The path name of the a.out format
file which was booted, and the timestamp from the file header (see a.out(4))
are saved. One argument is expected; a pointer to a buffer into which the
information is copied. The format of this information is:

long timestamp; /* {_timdat from file header */
char path[100]; /* path name */
This information would be retrieved with a single call to sys3b.

#include <sys/sys3b.h>
struct s3bboot buffer; /* buffer */

sys3b( S3BBOOT, & buffer );

Command S3BAUTO
When cmd is S3BAUTO, no arguments are expected. This function returns a
boolean value in answer to the question "was the last boot an auto-config boot
or was a fully configured file booted?". The value returned is zero if a fully
configured file (such as /unix) was booted. The integer value 1 is returned if
the preceeding boot was an auto-config boot.

SEE ALSO
sync(2), a.out(4).
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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 I,
1970.

If tloc (taken as an integer) is non-zero, the return value is also stored in the
location to which tloc points.

[EFAULT] Time will fail if tloc points to an illegal address.

SEE ALSO
stime(2).

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

times — get process and child process times

SYNOPSIS

#include <sys/types.h>
#include <sys/times.h>

long times (buffer)
struct tms =buffer;

DESCRIPTION

Times fills the structure pointed to by buffer with time-accounting information.
The following are the contents of this structure:

struct  tms {

time_t  tms_utime;

time t tms_stime;

time_t tms_cutime;

time t tms_cstime;
JH
This information comes from the calling process and each of its terminated
child processes for which it has executed a wair. All times are in 60ths of a
second on DEC processors, 100ths of a second on AT&T processors.

Tms_utime is the CPU time used while executing instructions in the user space
of the calling process.

Tms_stime is the CPU time used by the system on behalf of the calling process.

Tms_cutime is the sum of the rms_utimes and tms_cutimes of the child
processes.

Tms_cstime is the sum of the rms_stimes and tms_cstimes of the child
processes.

[EFAULT] Times will fail if buffer points to an illegal address.

SEE ALSO

exec(2), fork(2), time(2), wait(2).

DIAGNOSTICS
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Upon successful completion, zimes returns the elapsed real time, in 60ths
(100ths) of a second, since an arbitrary point in the past (e.g., system start-up
time). This point does not change from one invocation of times to another. If
times fails, a —1 is returned and errno is set to indicate the error.

-1- 10/84



UADMIN (2) UADMIN (2)

NAME

uadmin — administrative control

SYNOPSIS

#include <sys/uadmin.h>

int uadmin (cmd, fcn, mdep)
int cmd, fcn, mdep;

DESCRIPTION

Uadmin provides control for basic administrative functions. This system call is
tightly coupled to the system administrative procedures and is not intended for
general use. The argument mdep is provided for machine-dependent use and is
not defined here.

The commands available as specified by cmd are:

A_SHUTDOWN The system is shutdown. All user processes are killed, the
buffer cache is flushed, and the root file system is unmounted.
The action to be taken after the system is shutdown is
specified by fcn. The functions are generic, on specific
machines the hardware capabilities will vary.

AD _HALT  Halt the processor and turn off power.
AD_BOOT  Reboot the system, use /unix.
AD_IBOOT Interactive reboot, prompt for system name.

A_REBOOT The system stops immediately without any further processing.
The actton io be taken next is specified by fen as above.

A_REMOUNT  The root file system is mounted again after having been fixed.
This should only be used during the startup process.

Uadmin will fail if any of the following are true:
[EPERM] The effective user ID is not super-user.

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

A_SHUTDOWN  Never returns.
A_REBOOT Never returns.
A_REMOUNT 0

Otherwise, a value of -1 is returned and errno is set to indicate the error.
mount(2).
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NAME
ulimit — get and set user limits

SYNOPSIS
long ulimit (cmd, newlimit)
int cmd;
long newlimit;
DESCRIPTION

This function provides for control over process limits. The emd values available
are:

1 Get the file size limit of the process. The limit is in units of 512-byte
blocks and is inherited by child processes. Files of any size can be read.

2 Set the file size limit of the process to the value of newlimit. Any process
may decrease this limit, but only a process with an effective user 1D of
super-user may increase the limit. Ulimit will fail and the limit will be
unchanged if a process with an effective user 1D other than super-user
attempts to increase its file size limit. [EPERM]

3 Get the maximum possible break value. See brk(2).

SEE ALSO
brk(2), write(2).

DIAGNOSTICS
Upon successful completion, a non-negative value is returned. Otherwise, a
value of —1 is returned and errno is set to indicate the error.
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NAME
umask — set and get file creation mask

SYNOPSIS
int umask (cmask)
int cmask;
DESCRIPTION
Umask sets the process’s file mode creation mask to cmask and returns the pre-

vious value of the mask. Only the low-order 9 bits of cmask and the file mode
creation mask are used.

SEE ALSO
chmod(2), creat(2), mknod(2), open(2).
mkdir(1), sh(1) in the 3B2 Computer System User Reference Manual.

DIAGNOSTICS
The previous value of the file mode creation mask is returned.
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NAME
umount — unmount a file system
SYNOPSIS

int umount (spec)
char sspec;

DESCRIPTION
Umount requests that a previously mounted file system contained on the block
special device identified by spec be unmounted. Spec is a pointer to a path
name. After unmounting the file system, the directory upon which the file sys-
tem was mounted reverts to its ordinary interpretation.

Umount may be invoked only by the super-user.

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

[EPERM] The process’s effective user ID is not super-user.
[ENXIO] Spec does not exist.
[ENOTBLK] Spec is not a block special device.
[EINVALI Spec is not mounted.
[EBUSY] A file on spec is busy.
[EFAULT] Spec points to an illegal address.
SEE ALSO
mount(2).
DIAGNOSTICS

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

UNAME(2)

uname — get name of current UNIX system

SYNOPSIS

#include <sys/utsname.h>

int uname (name)
struct utsname #name;

DESCRIPTION

Uname stores information identifying the current UNIX system in the structure
pointed to by name.

Uname uses the structure defined in <sys/utsname.h> whose members are:

char
char
char
char
char

sysname[9];
nodenamel9];
release[9];
version[9];
machine[9];

Uname returns a null-terminated character string naming the current UNIX
system in the character array sysname. Similarly, nodename contains the
name that the system is known by on a communications network. Release and
version further identify the operating system. Machine contains a standard
name that identifies the hardware that the UNIX system is running on.

[EFAULT] Uname will fail if name points to an invalid address.

SEE ALSO

uname(1) in the 3B2 Computer System User Reference Manual.

DIAGNOSTICS

Upon successful completion, a non-negative value is returned. Otherwise, —1 is
returned and errno is set to indicate the error.
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NAME

UNLINK(2)

unlink — remove directory entry
SYNOPSIS

int unlink (path)

char spath;

DESCRIPTION
Unlink removes the directory entry named by the path name pointed to be
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path.

The named file is unlinked unless one or more of the following are true:

[ENOTDIRI
[ENOENTI
[EACCES]

[EACCESI

[EPERMI

[EBUSYI

[ETXTBSY]

[EROFS]

[EFAULTI

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

Search permission is denied for a component of the path
prefix.

Write permission is denied on the directory containing the link
to be removed.

The named file is a directory and the effective user ID of the
process is not super-user.

The entry to be unlinked is the mount point for a mounted file
system.

The entry to be unlinked is the last link to a pure procedure
(shared text) file that is being executed.

The directory entry to be unlinked is part of a read-only file
system.

Path points outside the process’s allocated address space.

When all links to a file have been removed and no process has the file open, the
space occupied by the file is freed and the file ceases to exist. If one or more
processes have the file open when the last link is removed, the removal is post-
poned until all references to the file have been closed.

SEE ALSO
close(2), link(2), open(2).

rm(1) in the 3B2 Computer System User Reference Manual.
DIAGNOSTICS

Upon successful completion, a value of 0 is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error.
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NAME
ustat — get file system statistics
SYNOPSIS
#include <sys/types.h>
#include <ustat.h>

int ustat (dev, buf)
int dev;
struct ustat *buf;

DESCRIPTION

USTAT(2)

Ustat returns information about a mounted file system. Dev is a device number
identifying a device containing a mounted file system. Buf is a pointer to a

ustat structure that includes to following elements:

/* Total free blocks */

/* Number of free inodes */
/* Filsys name =/

/* Filsys pack name */

daddr_t f tfree;
ino_t f_tinode;
char f_fname[6];
char  f_fpackl6];

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

[EINVALI Dev is not the device number of a device containing a
mounted file system.
[EFAULTI Buf points outside the process’s allocated address space.
SEE ALSO
stat(2), fs(4).
DIAGNOSTICS

Upon successful completion, a value of 0 is returned. Otherwise, a value of —1

is returned and errno is set to indicate the error.
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NAME
utime — set file access and modification times

SYNOPSIS
#include <sys/types.h>
int utime (path, times)
char =path;
struct utimbuf stimes;

DESCRIPTION
Path points to a path name naming a file. Utime sets the access and
modification times of the named file.

If times is NULL, the access and modification times of the file are set to the
current time. A process must be the owner of the file or have write permission
to use utime in this manner.

If times is not NULL, times is interpreted as a pointer to a utimbuf structure
and the access and modification times are set to the values contained in the
designated structure. Only the owner of the file or the super-user may use
utime this way.

The times in the following structure are measured in seconds since 00:00:00
GMT, Jan. 1, 1970.

struct  utimbuf (
time_t actime; /* access time */
time_t modtime; /* modification time */

};

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

[ENOENTI The named file does not exist.
[ENOTDIRI A component of the path prefix is not a directory.
[EACCES] Search permission is denied by a component of the path
prefix.
[EPERM] The effective user ID is not super-user and not the owner of
the file and times is not NULL.
[EACCES] The effective user 1D is not super-user and not the owner of
the file and times is NULL and write access is denied.
[EROFS] The file system containing the file is mounted read-only.
[EFAULT] Times is not NULL and points outside the process’s allocated
address space.
[EFAULTI Path points outside the process’s allocated address space.
SEE ALSO
stat(2).
DIAGNOSTICS

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

wait — wait for child process to stop or terminate

SYNOPSIS

int wait (stat_loc)
int »stat_loc;

int wait ((int *)0)

DESCRIPTION

Wait suspends the calling process until until one of the immediate children ter-
minates or until a child that is being traced stops, because it has hit a break
point. The wait system call will return prematurely if a signal is received and
if a child process stopped or terminated prior to the call on wait, return is
immediate.

If stat_loc (taken as an integer) is non-zero, 16 bits of information called
status are stored in the low order 16 bits of the location pointed to by stat_loc.
Status can be used to differentiate between stopped and terminated child
processes and if the child process terminated, status identifies the cause of ter-
mination and passes useful information to the parent. This is accomplished in
the following manner:

If the child process stopped, the high order 8 bits of status will contain
the number of the signal that caused the process to stop and the low
order 8 bits will be set equal to 0177.

If the child process terminated due to an exit call, the low order 8 bits
of status will be zero and the high order 8 bits will contain the low
order 8 bits of the argument that the child process passed to exit; see
exit (2).

If the child process terminated due to a signal, the high order 8 bits of
status will be zero and the low order 8 bits will contain the number of
the signal that caused the termination. In addition, if the low order
seventh bit (i.e., bit 200) is set, a “core image” will have been pro-
duced; see signal(2).

If a parent process terminates without waiting for its child processes to ter-
minate, the parent process ID of each child process is set to 1. This means the
initialization process inherits the child processes; see intro(2).

Wait will fail and return immediately if one or more of the following are true:

[ECHILDI] The calling process has no existing unwaited-for child
processes.
[EFAULTI] Stat_loc points to an illegal address.
SEE ALSO

exec(2), exit(2), fork(2), intro(2), pause(2), ptrace(2), signal(2).

WARNING

See WARNING in signal (2).

DIAGNOSTICS
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If wait returns due to the receipt of a signal, a value of —1 is returned to the
calling process and errno is set to EINTR. If wait returns due to a stopped or
terminated child process, the process ID of the child is returned to the calling
process. Otherwise, a value of —1 is returned and errno is set to indicate the
error.
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NAME
write — write on a file

SYNOPSIS
int write (fildes, buf, nbyte)
int fildes;
char »buf;
unsigned nbyte;
DESCRIPTION

Fildes is a file descriptor obtained from a creat, open, dup, fentl, or pipe sys-
tem call.

Write attempts to write nbyte bytes from the buffer pointed to by buf to the
file associated with the fildes.

On devices capable of seeking, the actual writing of data proceeds from the
position in the file indicated by the file pointer. Upon return from write, the
file pointer is incremented by the number of bytes actually written.

On devices incapable of seeking, writing always takes place starting at the
current position. The value of a file pointer associated with such a device is
undefined.

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

For regular files, if the O_SYNC flag of the file status flags is set, the write will
not return until both the file data and file status have been physically updated.
This function is for special applications that require extra reliablity at the cost
of performance. Also, for block special files, if this flag is set, the write will not
return until the data has been physically updated.

Write will fail and the file pointer will remain unchanged if one or more of the
following are true:

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

[EPIPE and SIGPIPE signal]
An attempt is made to write to a pipe that is not open for
reading by any process.

[EFBIG] An attempt was made to write a file that exceeds the process’s

file size limit or the maximum file size. See ulimit(2).
[EFAULTI Buf points outside the process’s allocated address space.
[EINTR] A signal was caught during the write system call.

If a write requests that more bytes be written than there is room for (e.g., the
ulimit (see ulimit(2)) or the physical end of a medium), only as many bytes as
there is room for will be written. For example, suppose there is space for 20
bytes more in a file before reaching a limit. A write of 512-bytes will return
20. The next write of a non-zero number of bytes will give a failure return
(except as noted below).

If the file being written is a pipe (or FIFO) and the O_NDELAY flag of the file
flag word is set, then write to a full pipe (or FIFO) will return a count of 0.
Otherwise (O_NDELAY clear), writes to a full pipe (or FIFO) will block until
space becomes available.
SEE ALSO
creat(2), dup(2), fentl(2), Iseek(2), open(2), pipe(2), ulimit(2).
DIAGNOSTICS

Upon successful completion the number of bytes actually written is returned.
Otherwise, —1 is returned and errno is set to indicate the error.
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NAME

intro — introduction to subroutines and libraries

SYNOPSIS

#include <stdio.h>
#include <math.h>

DESCRIPTION

This section describes functions found in various libraries, other than those
functions that directly invoke UNIX system primitives, which are described in
Section 2 of this volume. Certain major collections are identified by a letter
after the section number:

(3C) These functions, together with those of Section 2 and those marked
(3S), constitute the Standard C Library libc, which is automatically
loaded by the C compiler, cc(1). The link editor /d(1) searches this
library under the —lc option. Declarations for some of these functions
may be obtained from #include files indicated on the appropriate pages.

(3S) These functions constitute the “standard 1/0 package” (see stdio(3S)).
These functions are in the library libc, already mentioned. Declarations
for these functions may be obtained from the #include file <stdio.h>.

(3M) These functions constitute the Math Library, libm. They are automati-
cally loaded as needed by the FORTRAN compiler f77(1). They are not
automatically loaded by the C compiler, cc(1); however, the link editor
searches this library under the —Im option. Declarations for these func-
tions may be obtained from the #include file <math.h>. Several gen-
erally useful mathematical constants are also defined there (see
math(5)).

(3X) Various specialized libraries. The files in which these libraries are found
are given on the appropriate pages.

(3F) These functions constitute the FORTRAN intrinsic function library,
libF77. These functions are automatically available to the FORTRAN
programmer and require no special invocation of the compiler.

DEFINITIONS

FILES
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A character is any bit pattern able to fit into a byte on the machine. The null
character is a character with value 0, represented in the C language as \0’. A
character array is a sequence of characters. A null-terminated character
array is a sequence of characters, the last of which is the null character. A
string is a designation for a null-terminated character array. The null string
is a character array containing only the null character. A NULL pointer is the
value that is obtained by casting 0 into a pointer. The C language guarantees
that this value will not match that of any legitimate pointer, so many functions
that return pointers return it to indicate an error. NULL is defined as 0 in
<stdio.h>; the user can include an appropriate definition if not using
<stdio.h>.

Many groups of FORTRAN intrinsic functions have generic function names that
do not require explicit or implicit type declaration. The type of the function
will be determined by the type of its argument(s). For example, the generic
function max will return an integer value if given integer arguments (max0), a
real value if given real arguments (amaxl), or a double-precision value if given
double-precision arguments (dmax1).

/1ib/libc.a
/1ib/libm.a
/usr/1ib/1ibF77.a
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SEE ALSO

intro(2), stdio(3S), math(5).

ar(1), 1d(1), nm(1) in the 3B2 Computer Software Generation System Utili-
ties.

cc(1), lint(1) in the 3B2 Computer C Programming Language Utilities.

£77(1) in the 3B2 Computer FORTRAN Programming Language Utilities.

DIAGNOSTICS

Functions in the C and Math Libraries (3C and 3M) may return the conven-
tional values 0 or +HUGE (the largest-magnitude single-precision floating-point
numbers; HUGE is defined in the <math.h> header file) when the function is
undefined for the given arguments or when the value is not representable. In
these cases, the external variable errno (see intro(2)) is set to the value EDOM
or ERANGE. As many of the FORTRAN intrinsic functions use the routines
found in the Math Library, the same conventions apply.

WARNING
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Many of the functions in the libraries call and/or refer to other functions and
external variables described in this section and in section 2 (System Calls). If
a program inadvertantly defines a function or external variable with the same
name, the presumed library version of the function or external variable may not
be loaded. The /inz(1) program checker reports name conflicts of this kind as
“multiple declarations” of the names in question. Definitions for sections 2, 3C,
and 3S are checked automatically. Other definitions can be included by using
the —1 option (for example, —lm includes definitions for the Math Library, sec-
tion 3M). Use of lint is highly recommended.
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NAME
a64l, 164a — convert between long integer and base-64 ASCII string
SYNOPSIS
long a64l (s)
char ss;
char *l164a (1)
long I;
DESCRIPTION
These functions are used to maintain numbers stored in base-64 ASCII charac-
ters. This is a notation by which long integers can be represented by up to six
characters; each character represents a “digit” in a radix-64 notation.
The characters used to represent “digits” are . for 0, / for 1, 0 through 9 for
2—11, A through Z for 12—37, and a through z for 38—63.
AG641 takes a pointer to a null-terminated base-64 representation and returns a
corresponding long value. If the string pointed to by s contains more than six
characters, a64! will use the first six.
L64a takes a long argument and returns a pointer to the corresponding base-64
representation. If the argument is 0, /64a returns a pointer to a null string.
BUGS
The value returned by l64a is a pointer into a static buffer, the contents of
which are overwritten by each call.
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NAME
abort — generate an 10T fault
SYNOPSIS
int abort ()
DESCRIPTION
Abort first closes all open files if possible, then causes an 10T signal to be sent
to the process. This usually results in termination with a core dump.

It is possible for abort to return control if SIGIOT is caught or ignored, in which
case the value returned is that of the kill(2) system call.
SEE ALSO
exit(2), kill(2), signal (2).
sdb(1) in the 3B2 Computer Extended Software Generation System Utilities.
DIAGNOSTICS
If SIGIOT is neither caught nor ignored, and the current directory is writable, a

core dump is produced and the message “abort — core dumped” is written by
the shell.
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NAME
abs — return integer absolute value
SYNOPSIS
int abs ()
int i;
DESCRIPTION
Abs returns the absolute value of its integer operand.

SEE ALSO
floor 3M).

BUGS
In two’s-complement representation, the absolute value of the negative integer
with largest magnitude is undefined. Some implementations trap this error, but
others simply ignore it.
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NAME

bsearch — binary search a sorted table

SYNOPSIS

#include <search.h>

char sbsearch ((char *) key, (char ») base, nel, sizeof (skey), compar)
unsigned nel;
int (scompar) ( );

DESCRIPTION

Bsearch is a binary search routine generalized from Knuth (6.2.1) Algorithm
B. It returns a pointer into a table indicating where a datum may be found.
The table must be previously sorted in increasing order according to a provided
comparison function. Key points to a datum instance to be sought in the table.
Base points to the element at the base of the table. Nel is the number of ele-
ments 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 as
accordinly the first argument is to be considered less than, equal to, or greater
than the second.

EXAMPLE
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The example below searches a table containing pointers to nodes consisting of a
string and its length. The table is ordered alphabetically on the string in the
node pointed to by each entry.

This code fragment reads in strings and either finds the corresponding node and
prints out the string and its length, or prints an error message.

#include <stdio.h>
#include <search.h>

#define TABSIZE 1006

struct node { /* these are stored in the table */
char =string;
int length;

struct node table[TABSIZEl;  /* table to be searched */

struct node *node_ptr, node;
int node_compare( ); /+ routine to compare 2 nodes */
char str_spacel20]; /* space to read string into */

node.string = str_space;
while (scanf("%s", node.string) '= EOF) |
node ptr = (struct node *)bsearch({(char *)(&node),
(char *)table, TABSIZE,
sizeof (struct node), node compare);
if (node ptr !'= NULL) {
(void) printf("string = %20s, length = %d\n",
node_ptr—>string, node ptr—>length);
} else {
(void) printf("not found: %s\n", node.string);
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}
}
}
/*
This routine compares two nodes based on an
alphabetical ordering of the string field.
+/
int

node_compare(nodel, node2)
struct node *nodel, *node2;

{
}

return strcmp(nodel—>string, node2—>string);

NOTES

The pointers to the key and the element at the base of the table should be of
type pointer-to-element, and cast to type pointer-to-character.

The comparison function need not compare every byte, so arbitrary data may
be contained in the elements in addition to the values being compared.
Although declared as type pointer-to-character, the value returned should be
cast into type pointer-to-element.

SEE ALSO

hsearch(3C), 1search(3C), gsort(3C), tsearch(3C).

DIAGNOSTICS
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A NULL pointer is returned if the key cannot be found in the table.
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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 system times of the
calling process and its terminated child processes for which it has executed
wait (2) or system(3S).

The resolution of the clock is 10 milliseconds on AT&T Technologies 3B com-
puter processors.

SEE ALSO
times(2), wait(2), system(3S).

BUGS
The value returned by clock is defined in microseconds for compatibility with
systems that have CPU clocks with much higher resolution. Because of this,

the value returned will wrap around after accumulating only 2147 seconds of
CPU time (about 36 minutes).
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NAME

toupper, tolower, _toupper, _tolower, toascii — translate characters

SYNOPSIS

#include <ctype.h>

int toupper (c)
int c;

int tolower (c)
int c;

int _toupper (c)
int c;

int _tolower (c)
int ¢;

int toascii (¢)
int ¢;

DESCRIPTION

Toupper and tolower have as domain the range of getc(3S): the integers from
—1 through 255. If the argument of toupper represents a lower-case letter, the
result is the corresponding upper-case letter. If the argument of rfolower
represents an upper-case letter, the result is the corresponding lower-case letter.
All other arguments in the domain are returned unchanged.

The macros _toupper and _tolower, are macros that accomplish the same thing
as toupper and ftolower but have restricted domains and are faster. _toupper
requires a lower-case letter as its argument; its result is the corresponding
upper-case letter. The macro _folower requires an upper-case letter as its
argument; its result is the corresponding lower-case letter. Arguments outside
the domain cause undefined results.

Toascii yields its argument with all bits turned off that are not part of a stan-
dard ASCII character; it is intended for compatibility with other systems.

SEE ALSO
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ctype(3C), getc(3S).
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NAME

crypt, setkey, encrypt — generate hashing encryption

SYNOPSIS

char ecrypt (key, salt)
char skey, ssalt;

void setkey (key)
char <key;

void encrypt (block, fake)
char sblock;
int fake;

DESCRIPTION

Crypt is the password encryption function. It is based on a one way hashing
encryption algorithm with variations intended (among other things) to frustrate
use of hardware implementations of a key search.

Key is a user’s typed password. Salt is a two-character string chosen from the
set [a-zA-Z0-9./1; this string is used to perturb the hashing algorithm in one of
4096 different ways, after which the password is used as the key to encrypt
repeatedly a constant string. The returned value points to the encrypted pass-
word. The first two characters are the salt itself.

The setkey and encrypt entries provide (rather primitive) access to the actual
hashing algorithm. The argument of setkey is a character array of length 64
containing only the characters with numerical value 0 and 1. If this string is
divided into groups of 8, the low-order bit in each group is ignored; this gives a
56-bit key which is set into the machine. This is the key that will be used with
the hashing algorithm to encrypt 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 hashing algorithm using the key set by setkey.
Fake is not used and is ignored, but should be present if Zinz (1) is used.

SEE ALSO

BUGS
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getpass(3C), passwd(4).
login(1), passwd(1) in the 3B2 Computer System User Reference Manual.

The return value points to static data that are overwritten by each call.
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NAME
ctermid — generate file name for terminal

SYNOPSIS
#include <stdio.h>
char =ctermid (s)
char s=s;

DESCRIPTION
Ctermid generates the path name of the controlling terminal for the current
process, and stores it in a string.

If s is a NULL pointer, the string is stored in an internal static area, the con-
tents of which are overwritten at the next call to ctermid, and the address of
which is returned. Otherwise, s is assumed to point to a character array of at
least L_ctermid elements; the path name is placed in this array and the value of
s is returned. The constant L_ctermid is defined in the <stdio.h> header file.

NOTES
The difference between ctermid and ttyname(3C) is that ttyname must be
handed a file descriptor and returns the actual name of the terminal associated
with that file descriptor, while ctermid returns a string (/dev/tty) that will
refer to the terminal if used as a file name. Thus ttyname is useful only if the
process already has at least one file open to a terminal.

SEE ALSO
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 stznamel2l;
void tzset ()

DESCRIPTION
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Ctime converts a long integer, pointed to by clock, representing the time in
seconds since 00:00:00 GMT, January 1, 1970, and returns a pointer to a 26-
character string in the following form. All the fields have constant width.

Sun Sep 16 01:03:52 1973\n\0

Localtime and gmtime return pointers to “tm” structures, described below.
Localtime corrects for the time zone and possible Daylight Savings Time;
gmtime converts directly to Greenwich Mean Time (GMT), which is the time
the UNIX system uses.

Asctime converts a “tm” structure to a 26-character string, as shown in the
above example, and returns a pointer to the string.

Declarations of all the functions and externals, and the “tm” structure, are in
the <time.h> header file. The structure declaration is:

struct tm {
int tm_sec; /* seconds (0 - 59) =/
int tm_min; /* minutes (0 - 59) */
int tm_hour; /* hours (0 - 23) #/
int tm_mday; /* day of month (1 - 31) */
int tm_mon; /* month of year (0 - 11) */
int tm_year; /+ year — 1900 */
int tm_wday; /* day of week (Sunday = 0) */
int tm_yday; /* day of year (0 - 365) +/

int tm_isdst;
k
Tm_isdst is non-zero if Daylight Savings Time is in effect.

The external long variable timezone contains the difference, in seconds, between
GMT and local standard time (in EST, timezone is 5¢60%60); the external vari-
able daylight is non-zero if and only if the standard U.S.A. Daylight Savings
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
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three-letter time zone name, followed by a number representing the difference
between local time and Greenwich Mean Time in hours, followed by an
optional three-letter name for a daylight time zone. For example, 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[2] = { "EST", "EDT" };

are set from the environment variable TZ. The function zzset sets these exter-
nal variables from TZ; tzset is called by asctime and may also be called expli-
citly by the user.

Note that in most installations, TZ is set by default when the user logs on, to a
value in the local /etc/profile file (see profile (4)).

SEE ALSO

BUGS
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time(2), getenv(3C), profile(4), environ(5).

The return values point to static data whose content is overwritten by each call.
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NAME
isalpha, isupper, islower, isdigit, isxdigit, isalnum, isspace, ispunct, isprint,
isgraph, iscntrl, isascii — classify characters

SYNOPSIS
#include <ctype.h>

int isalpha (c)
int ¢;

DESCRIPTION
These macros classify character-coded integer values by table lookup. Each is
a predicate returning nonzero for true, zero for false. Isascii is defined on all
integer values; the rest are defined only where isascii is true and on the single
non-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-f].
isalnum ¢ is an alphanumeric (letter or digit).
isspace ¢ is a space, tab, carriage return, new-line, vertical tab, or
form-feed.
ispunct ¢ is a punctuation character (neither control nor
alphanumeric).
isprint ¢ is a printing character, code 040 (space) through 0176
(tilde).
isgraph ¢ is a printing character, like isprint except false for space.
iscntrl ¢ is a delete character (0177) or an ordinary control character
(less than 040).
isascii ¢ is an ASCII character, code less than 0200.
SEE ALSO
stdio(3S), ascii(5).
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 scuserid (s)
char =s;

DESCRIPTION
Cuserid generates a character-string representation of the login name that the
owner of the current process is logged in under. If s is a NULL pointer, this
representation is generated in an internal static area, the address of which is
returned. Otherwise, s is assumed to point to an array of at least L_cuserid
characters; the representation is left in this array. The constant L_cuserid is
defined in the <stdio.h> header file.

DIAGNOSTICS
If the login name cannot be found, cuserid returns a NULL pointer; if s is not a
NULL pointer, a null character (\0) will be placed at s/0].

SEE ALSO
getlogin(3C), getpwent (3C).

10/84 -1- 10/84



DIAL (3C) (C Programming Language Utilities) DIAL (3C)

NAME

dial — establish an out-going terminal line connection

SYNOPSIS

#include <dialh>

int dial (calD
CALL call;

void undial (fd)
int fd;

DESCRIPTION
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Dial returns a file-descriptor for a terminal line open for read/write. The argu-
ment to dial is a CALL structure (defined in the <dial.h> header file).

When finished with the terminal line, the calling program must invoke undial
to release the semaphore that has been set during the allocation of the terminal
device.

The definition of CALL in the <dial.h> header file is:

typedef struct { )
struct termio *attr; /* pointer to termio attribute struct */

int baud; /* transmission data rate */
int speed; /* 212A modem: low=300, high=1200 */
char *line; /* device name for out-going line */
char *telno; /* pointer to tel-no digits string */
int modem; /* specify modem control for direct lines */
char *device; /*Will hold the name of the device used
to make a connection */
int dev_len; /* The length of the device used to make

| connection */
CALL;

The CALL element speed is intended only for use with an outgoing dialed call,
in which case its value should be either 300 or 1200 to identify the 113A
‘modem, or the high- or low-speed setting on the 212A modem. Note that the
113A modem or the low-speed setting of the 212A modem will transmit at any
rate between 0 and 300 bits per second. However, the high-speed setting of the
212A modem transmits and receivers at 1200 bits per secound only. The CALL
element baud is for the desired transmission baud rate. For example, one
might set baud to 110 and speed to 300 (or 1200). However, if speed set to
1200 baud must be set to high (1200).

If the desired terminal line is a direct line, a string pointer to its device-name
should be placed in the /ine element in the CALL structure. Legal values for
such terminal device names are kept in the L-devices file. In this case, the
value of the baud element need not be specified as it will be determined from
the L-devices file.

The telno element is for a pointer to a character string representing the tele-
phone number to be dialed. Such numbers may consist only of symbols
described on the acu(7). The termination symbol will be supplied by the dial
function, and should not be included in the telno string passed to dial in the
CALL structure.

The CALL element modem is used to specify modem control for direct lines.
This element should be non-zero if modem control is required. The CALL ele-
ment attr is a pointer to a termio structure, as defined in the termio.h header
file. A NULL value for this pointer element may be passed to the dial function,
but if such a structure is included, the elements specified in it will be set for
the outgoing terminal line before the connection is established. This is often
important for certain attributes such as parity and baud-rate.
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The CALL element device is used to hold the device name (cul..) that estab-
lishes the connection.

The CALL element dev_len is the length of the device name that is copied into
the array device.

FILES
/usr/lib/uucp/L-devices
/usr/spool/uucp/LCK..tty-device
SEE ALSO
alarm(2), read(2), write(2).
acu(7), termio(7) in the 3B2 Computer System Administration Utilities Guide.
uucp(1C) in the 3B2 Computer Basic Networking Utilities.
DIAGNOSTICS
On failure, a negative value indicating the reason for the failure will be
returned. Mnemonics for these negative indices as listed here are defined in the
<dial.h> header file.
INTRPT =1 /* interrupt occurred */
D_HUNG -2 /+ dialer hung (no return from write) */
NO_ANS ~3 /* no answer within 10 seconds */
ILL_BD -4 /+ illegal baud-rate */
A_PROB -5 /* acu problem (open( failure) +/
L_PROB —6 /+ line problem (open() failure) *»/
NO_Ldv =i /* can’t open LDEVS file »/
DV_NT_A -8 /* requested device not available */
DV_NT K -5 /+ requested device not known */
NO BD A -10 /+ no device available at requested baud */
NO_BD K =11 /* no device known at requested baud =/
WARNINGS
Including the <dialLh> header file automatically includes the <termio.h>
header file.
The above routine uses <stdio.h>, which causes it to increase the size of pro-
grams, not otherwise using standard I/0, more than might be expected.
BUGS
An alarm(2) system call for 3600 seconds is made (and caught) within the
dial module for the purpose of “touching” the LCK.. file and constitutes the
device allocation semaphore for the terminal device. Otherwise, uucp(1C) may
simply delete the LCK.. entry on its 90-minute clean-up rounds. The alarm
may go off while the user program is in a read(2) or write(2) system call,
causing an apparent error return. If the user program expects to be around for
an hour or more, error returns from reads should be checked for
(errno= =EINTR), and the read possibly reissued.
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NAME

drand48, erand48, Irand48, nrand48, mrand48, jrand48, srand48, seed48,
Icong48 — generate uniformly distributed pseudo-random numbers

SYNOPSIS

double drand48 ()

double erand48 (xsubi)
unsigned short xsubil3];

long Irand48 ()

long nrand48 (xsubi)
unsigned short xsubil3l;

long mrand48 ()

long jrand48 (xsubi)
unsigned short xsubil3];

void srand48 (seedval)
long seedval;

unsigned short *seed48 (seed16v)
unsigned short seed16vI3];

void lcong48 (param)
unsigned short paraml7];

DESCRIPTION
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This family of functions generates pseudo-random numbers using the well-
known linear congruential algorithm and 48-bit integer arithmetic.

Functions drand48 and erand48 return non-negative double-precision floating-
point values uniformly distributed over the interval {0.0, 1.0).

Functions Irand48 and nrand48 return non-negative long integers uniformly
distributed over the interval [0, 231).

Functions mrand48 and jrand48 return signed long integers uniformly distri-
buted over the interval [—231

Functions srand48, seed48 and Icong48 are initialization entry points, one of
which should be invoked before either drand48, Irand48 or mrand48 is called.
(Although it is not recommended practice, constant default initializer values
will be supplied automatically if drand48, Irand48 or mrand48 is called
without a prior call to an initialization entry point.) Functions erand48,
nrand48 and jrand48 do not require an initialization entry point to be called
first.

All the routines work by generating a sequence of 48-bit integer values, X,
according to the linear congruential formula

Xoi1 = (@X, +¢)mod m n>0.

The parameter m =248; hence 48-bit integer arithmetic is performed. Unless
lcong48 has been invoked, the multiplier value @ and the addend value ¢ are
given by

= SDEECE66D 14 = 273673163155,
= Bjs = 13s.

The value returned by any of the functions drand48, erand48, Irand48,
nrand48, mrand48 or jrand48 is computed by first generating the next 48-bit
X; in the sequence. Then the appropriate number of bits, according to the type
of data item to be returned, are copied from the high-order (leftmost) bits of
X; and transformed into the returned value.

-1- 10/84



DRANDA48(3C) (C Programming Language Utilities) DRAND48 (3C)

The functions drand48, lrand48 and mrand48 store the last 48-bit X; gen-
erated in an internal buffer; that is why they must be initialized prior to being
invoked. The functions erand48, nrand48 and jrand48 require the calling pro-
gram to provide storage for the successive X; values in the array specified as an
argument when the functions are invoked. That is why these routines do not
have to be initialized; the calling program merely has to place the desired ini-
tial value of X; into the array and pass it as an argument. By using different
arguments, functions erand48, nrand48 and jrand48 allow separate modules of
a large program to generate several independent streams of pseudo-random
numbers, i.e., the sequence of numbers in each stream will not depend upon
how many times the routines have been called to generate numbers for the
other streams.

The initializer function srand48 sets the high-order 32 bits of X; to the 32 bits
contained in its argument. The low-order 16 bits of X; are set to the arbitrary

value 330E 4.

The initializer function seed48 sets the value of X; to the 48-bit value specified
in the argument array. In addition, the previous value of X; is copied into a
48-bit internal buffer, used only by seed48, and a pointer to this buffer is the
value returned by seed48. This returned pointer, which can just be ignored if
not needed, is useful if a program is to be restarted from a given point at some
future time — use the pointer to get at and store the last X; value, and then
use this value to reinitialize via seed48 when the program is restarted.

The initialization function /cong48 allows the user to specify the initial X;, the
multiplier value a, and the addend value c¢. Argument array elements
param[0-2] specify X;, param{3-5] specify the multiplier @, and paraml6]
specifies the 16-bit addend c. After lcong48 has been called, a subsequent call
to either srand48 or seed48 will restore the “standard” multiplier and addend
values, a and c, specified on the previous page.

NOTES

The routines are coded in portable C. The source code for the portable version
can even be used on computers which do not have floating-point arithmetic. In
such a situation, functions drand48 and erand48 do not exist; instead, they are
replaced by the two new functions below.

long irand48 (m)
unsigned short m;

long krand48 (xsubi, m)
unsigned short xsubil3], m;

Functions irand48 and krand48 return non-negative long integers uniformly
distributed over the interval [0, m—1].

SEE ALSO

10/84

rand(3C).
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NAME

ecvt, fevt, gevt — convert floating-point number to string

SYNOPSIS

char secvt (value, ndigit, decpt, sign)
double value;
int ndigit, *decpt, *sign;

char *fcvt (value, ndigit, decpt, sign)
double value;
int ndigit, »decpt, *sign;

char egcvt (value, ndigit, buf)
double value;

int ndigit;

char +buf;

DESCRIPTION

Ecvt converts value to a null-terminated string of ndigit digits and returns a
pointer thereto. The high-order digit is non-zero, unless the value is zero. The
low-order digit is rounded. The position of the decimal point relative to the
beginning of the string is stored indirectly through decpt (negative means to
the left of the returned digits). The decimal point is not included in the
returned string. If the sign of the result is negative, the word pointed to by
sign is non-zero, otherwise it is zero.

Fevt is identical to ecvt, except that the correct digit has been rounded for
printf “%f’ (FORTRAN F-format) output of the number of digits specified by
ndigit.

Gevt converts the value to a null-terminated string in the array pointed to by
buf and returns buf. It attempts to produce ndigit significant digits in FOR-
TRAN F-format if possible, otherwise E-format, ready for printing. A minus
sign, if there is one, or a decimal point will be included as part of the returned
string. Trailing zeros are suppressed.

SEE ALSO

BUGS
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printf(3S).

The values returned by ecvt and fevt point to a single static data array whose
content is overwritten by each call.
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NAME
end, etext, edata — last locations in program

SYNOPSIS
extern end;
extern etext;
extern edata;

DESCRIPTION
These names refer neither to routines nor to locations with interesting contents.
The address of efext is the first address above the program text, edata above
the initialized data region, and end above the uninitialized data region.

When execution begins, the program break (the first location beyond the data)
coincides with end, but the program break may be reset by the routines of
brk(2), malloc(3C), standard input/output (stdio(3S)), the profile (—p)
option of cc(1), and so on. Thus, the current value of the program break
should be determined by sbrk(0) (see brk(2)).

SEE ALSO
brk(2), malloc(3C), stdio(3S).
cc(1) in the 3B2 Computer C Programming Language Utilities.
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NAME

fclose, fliush — close or flush a stream
SYNOPSIS

#include <stdio.h>

int fclose (stream)

FILE sstream;

int flush (stream)

FILE #*stream;

DESCRIPTION
Fclose causes any buffered data for the named stream to be written out, and
the stream to be closed.
Fclose is performed automatically for all open files upon calling exiz(2).
Fflush causes any buffered data for the named stream to be written to that file.
The stream remains open.

SEE ALSO
close(2), exit(2), fopen(3S), setbuf(3S).

DIAGNOSTICS
These functions return 0 for success, and EOF if any error (such as trying to
write to a file that has not been opened for writing) was detected.
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NAME

ferror, feof, clearerr, fileno — stream status inquiries

SYNOPSIS

#include <stdio.h>

int ferror (stream)
FILE sstream;

int feof (stream)
FILE sstream;

void clearerr (stream)
FILE sstream;

int fileno (stream)
FILE sstream;

DESCRIPTION

Ferror returns non-zero when an I/O error has previously occurred reading
from or writing to the named szream, otherwise zero.

Feof returns non-zero when EOF has previously been detected reading the
named input stream, otherwise zero.

Clearerr resets the error indicator and EOF indicator to zero on the named
stream.

Fileno returns the integer file descriptor associated with the named stream; see
open(2).

NOTES

All these functions are implemented as macros; they cannot be declared or
redeclared.

SEE ALSO
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open(2), fopen(3S).
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NAME

fopen, freopen, fdopen — open a stream

SYNOPSIS

#include <stdio.h>

FILE »fopen (file-name, type)

char sfile-name, *type;

FILE *freopen (file-name, type, stream)
char s*file-name, stype;

FILE sstream;

FILE sfdopen (fildes, type)

int fildes;
char stype;

DESCRIPTION
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Fopen opens the file named by file-name and associates a stream with it.
Fopen returns a pointer to the FILE structure associated with the stream.

File-name points to a character string that contains the name of the file to be
opened.

Type is a character string having one of the following values:

"r" open for reading

"w" truncate or create for writing

"a" append; open for writing at end of file, or create for writing
trohd 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. File descriptors are obtained
from open, dup, creat, or pipe(2), which open files but do not return pointers
to a FILE structure stream. Streams are necessary input for many of the Sec-
tion 3S library routines. The type 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 may not be directly followed by input
without an intervening fseek or rewind, and input may not be directly followed
by output without an intervening fseek, rewind, or an input operation which
encounters end-of-file.

When a file is opened for append (i.e., when zype is "a" or "a+"), it is impossi-
ble to overwrite information already in the file. Fseek may be used to reposi-
tion the file pointer to any position in the file, but when output is written to the
file, the current file pointer is disregarded. All output is written at the end of
the file and causes the file pointer to be repositioned at the end of the output.
If two separate processes open the same file for append, each process may write
freely to the file without fear of destroying output being written by the other.
The output from the two processes will be intermixed in the file in the order in
which it is written.
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SEE ALSO
creat(2), dup(2), open(2), pipe(2), fclose(3S), fseek(3S).

DIAGNOSTICS
Fopen and freopen return a NULL pointer on failure.
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NAME

fread, fwrite — binary input/output

SYNOPSIS

#include <stdio.h>

int fread (ptr, size, nitems, stream)
char »ptr;

int size, nitems;

FILE *stream;

int fwrite (ptr, size, nitems, stream)
char *ptr;

int size, nitems;

FILE *stream;

DESCRIPTION

Fread copies, into an array pointed to by ptr, nitems items of data from the
named input stream, where an item of data is a sequence of bytes (not neces-
sarily terminated by a null byte) of length size. Fread stops appending bytes if
an end-of-file or error condition is encountered while reading stream, or if
nitems items have been read. Fread leaves the file pointer in stream, if
defined, pointing to the byte following the last byte read if there is one. Fread
does not change the contents of stream.

Fwrite appends at most nitems items of data from the array pointed to by ptr
to the named output stream. Fwrite stops appending when it has appended
nitems items of data or if an error condition is encountered on stream. Fwrite
does not change the contents of the array pointed to by ptr.

The argument size is typically sizeof(*ptr) where the pseudo-function sizeof
specifies the length of an item pointed to by prr. If ptr points to a data type
other than char it should be cast into a pointer to char.

SEE ALSO

read(2), write(2), fopen(3S), getc(3S), gets(3S), printf(3S), putc(3S),
puts(3S), scanf(3S).

DIAGNOSTICS
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Fread and fwrite return the number of items read or written. If size or nitems
is non-positive, no characters are read or written and 0 is returned by both
fread and fwrite.

-1- 10/84



FREXP (3C) (C Programming Language Utilities) FREXP (3C)

NAME

frexp, ldexp, modf — manipulate parts of floating-point numbers

SYNOPSIS

double frexp (value, eptr)
double value;
int septr;

double ldexp (value, exp)
double value;
int exp;

double modf (value, iptr)
double value, *iptr;

DESCRIPTION

Every non-zero number can be written uniquely as x * 2", where the “mantissa”
(fraction) x is in the range 0.5 < |x| < 1.0, and the “exponent” » is an
integer. Frexp returns the mantissa of a double value, and stores the exponent
indirectly in the location pointed to by eptr. If value is zero, both results
returned by frexp are zero.

Ldexp returns the quantity value* 2%,

Modf returns the signed fractional part of value and stores the integral part
indirectly in the location pointed to by iptr.

DIAGNOSTICS
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If ldexp would cause overflow, £HUGE is returned (according to the sign of
value), and errno is set to ERANGE.
If ldexp would cause underflow, zero is returned and errno is set to ERANGE.
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NAME

fseek, rewind, ftell — reposition a file pointer in a stream

SYNOPSIS

#include <stdio.h>

int fseek (stream, offset, ptrname)
FILE sstream;

long offset;

int ptrname;

void rewind (stream)
FILE sstream,;

long ftell (stream)
FILE sstream;

DESCRIPTION

Fseek sets the position of the next input or output operation on the stream.
The new position is at the signed distance offset bytes from the beginning, from
the current position, or from the end of the file, according as ptrname has the
value 0, 1, or 2.

Rewind (stream) is equivalent to fseek(stream, OL, 0), except that no value is
returned.

Fseek and rewind undo any effects of ungetc(3S).

After fseek or rewind, the next operation on a file opened for update may be
either input or output.

Ftell returns the offset of the current byte relative to the beginning of the file
associated with the named stream.

SEE ALSO

Iseek(2), fopen(3S), popen(3S), ungetc(3S).

DIAGNOSTICS

Fseek returns non-zero for improper seeks, otherwise zero. An improper seek
can be, for example, an fseek done on a file that has not been opened via fopen;
in particular, fseek may not be used on a terminal, or on a file opened via
popen(3S).

WARNING
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Although on the UNIX system an offset returned by ffe// is measured in bytes,
and it is permissible to seek to positions relative to that offset, portability to
non-UNIX systems requires that an offset be used by fseek directly. Arithmetic
may not meaningfully be performed on such an offset, which is not necessarily
measured in bytes.
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NAME

ftw — walk a file tree

SYNOPSIS

#include <ftw.h>

int ftw (path, fn, depth)
char *path;

int (*fn) ( );

int depth;

DESCRIPTION

Frw recursively descends the directory hierarchy rooted in path. For each
object in the hierarchy, ftw calls fn, passing it a pointer to a null-terminated
character string containing the name of the object, a pointer to a stat structure
(see stat(2)) containing information about the object, and an integer. Possible
values of the integer, defined in the <ftw.h> header file, are FTW_F for a file,
FTW_D for a directory, FTW_DNR for a directory that cannot be read, and
FTW_NS for an object for which stat could not successfully be executed. If the
integer is FTW_DNR, descendants of that directory will not be processed. If the
integer is FTW_NS, the stat structure will contain garbage. An example of an
object that would cause FTW_NS to be passed to fn would be a file in a direc-
tory with read but without execute (search) permission.

Frw visits a directory before visiting any of its descendants.

The tree traversal continues until the tree is exhausted, an invocation of fn
returns a nonzero value, or some error is detected within fitw (such as an 1/0
error). If the tree is exhausted, ftw returns zero. If fn returns a nonzero value,
Jftw stops its tree traversal and returns whatever value was returned by fn. If
ftw detects an error, it returns —1, and sets the error type in errno.

Ftw uses one file descriptor for each level in the tree. The depth argument
limits the number of file descriptors so used. If depth is zero or negative, the
effect is the same as if it were 1. Depth must not be greater than the number
of file descriptors currently available for use. Ftw will run more quickly if
depth is at least as large as the number of levels in the tree.

SEE ALSO

BUGS
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stat(2), malloc(3C).

Because ftw is recursive, it is possible for it to terminate with a memory fault
when applied to very deep file structures.

It could be made to run faster and use less storage on deep structures at the
cost of considerable complexity.

Ftw uses malloc(3C) to allocate dynamic storage during its operation. If fiw is
forcibly terminated, such as by longjmp being executed by fn or an interrupt
routine, ftw will not have a chance to free that storage, so it will remain per-
manently allocated. A safe way to handle interrupts is to store the fact that an
interrupt has occurred, and arrange to have fn return a nonzero value at its
next invocation.
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NAME
getc, getchar, fgetc, getw — get character or word from a stream
SYNOPSIS
#include <stdio.h>
int getc (stream)
FILE s=stream;
int getchar ()
int fgetc (stream)
FILE sstream;
int getw (stream)
FILE *stream;
DESCRIPTION
Getc returns the next character (i.e., byte) from the named input stream, as an
integer. It also moves the file pointer, if defined, ahead one character in
stream. Getchar is defined as getc(stdin). Getc and getchar are macros.
Fgetc behaves like getc, but is a function rather than a macro. Fgerc runs
more slowly than gerc, but it takes less space per invocation and its name can
be passed as an argument to a function.
Getw returns the next word (i.e., integer) from the named input stream. Getw
increments the associated file pointer, if defined, to point to the next word. The
size of a word is the size of an integer and varies from machine to machine.
Getw assumes no special alignment in the file.
SEE ALSO
fclose(3S), ferror(3S), fopen(3S), fread(3S), gets(3S), putc(3S), scanf(3S).
DIAGNOSTICS
These functions return the constant EOF at end-of-file or upon an error.
Because EOF is a valid integer, ferror (3S) should be used to detect getw errors.
WARNING
If the integer value returned by gerc, getchar, or fgeic is stored into a character
variable and then compared against the integer constant EOF, the comparison
may never succeed, because sign-extension of a character on widening to
integer is machine-dependent.
BUGS
Because it is implemented as a macro, getc treats incorrectly a stream argu-
ment with side effects. In particular, getc(+f++) does not work sensibly.
Fgetc should be used instead.
Because of possible differences in word length and byte ordering, files written
using putw are machine-dependent, and may not be read using getw on a
different processor.
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NAME
getcwd — get path-name of current working directory

SYNOPSIS
char *getcwd (buf, size)
char sbuf;
int size;
DESCRIPTION
Getcwd returns a pointer to the current directory path name. The value of size
must be at least two greater than the length of the path-name to be returned.

If buf is a NULL pointer, getewd will obtain size bytes of space using
malloc(3C). In this case, the pointer returned by getcwd may be used as the
argument in a subsequent call to free.

The function is implemented by using popen(3S) to pipe the output of the
pwd (1) command into the specified string space.

EXAMPLE %
char *cwd, *getcwdQ;

if ((cwd = getewd ((char ¥ NULL, 64)) == NULL) {
perror(“pwd”);
exit(1);

printf(“%s\n”, cwd);

SEE ALSO
malloc(3C), popen(3S).
pwd(1) in the 3B2 Computer System User Reference Manual.

DIAGNOSTICS
Returns NULL with errno set if size is not large enough, or if an error ocurrs in
a lower-level function.
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NAME
getenv — return value for environment name

SYNOPSIS
char *getenv (name)
char sname;

DESCRIPTION
Getenv searches the environment list (see environ(5)) for a string of the form
name =value, and returns a pointer to the value in the current environment if
such a string is present, otherwise a NULL pointer.

SEE ALSO
exec(2), putenv(3C), environ(5).
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NAME
getgrent, getgrgid, getgrnam, setgrent, endgrent, fgetgrent — get group file
entry
SYNOPSIS
#include <grp.h>
struct group *getgrent ( )
struct group *getgrgid (gid)
int gid;
struct group *getgrnam (name)
char *name;
void setgrent ( )
void endgrent ( )
struct group *fgetgrent (f)
FILE *f;
DESCRIPTION
Getgrent, getgrgid and getgrnam each return pointers to an object with the fol-
lowing structure containing the broken-out fields of a line in the /etc/group file.
Each line contains a “group” structure, defined in the <grp.h> header file.
struct group {
char  *gr name; /* the name of the group */
char  =*gr_passwd; /* the encrypted group password */
int gr_gid; /* the numerical group ID */
char #»gr mem; /* vector of pointers to member names */
k
Getgrent when first called returns a pointer to the first group structure in the
file; thereafter, it returns a pointer to the next group structure in the file; so,
successive calls may be used to search the entire file. Gergrgid searches from
the beginning of the file until a numerical group id matching gid is found and
returns a pointer to the particular structure in which it was found. Gergrnam
searches from the beginning of the file until a group name matching name is
found and returns a pointer to the particular structure in which it was found.
If an end-of-file or an error is encountered on reading, these functions return a
NULL pointer.
A call to setgrent has the effect of rewinding the group file to allow repeated
searches. Endgrent may be called to close the group file when processing is
complete.
Fgetgrent returns a pointer to the next group structure in the stream f, which
matches the format of /etc/group.
FILES
/etc/group
SEE ALSO
getlogin(3C), getpwent (3C), group(4).
DIAGNOSTICS
A NULL pointer is returned on EOF or error.
WARNING
The above routines use <stdio.h>, which causes them to increase the size of
programs, not otherwise using standard 1/0, more than might be expected.
BUGS
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All information is contained in a static area, so it must be copied if it is to be
saved.

«1s= 10/84



GETLOGIN (3C) (C Programming Language Utilities) GETLOGIN (3C)

NAME
getlogin — get login name

SYNOPSIS
char =getlogin ( );

DESCRIPTION
Getlogin returns a pointer to the login name as found in /etc/utmp. It may 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 procedure for determining the login name
is to call cuserid, or to call getlogin and if it fails to call getpwuid.

FILES
/etc/utmp

SEE ALSO
cuserid (3S), getgrent(3C), getpwent(3C), utmp(4).

DIAGNOSTICS
Returns the NULL pointer if name is not found.

BUGS

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 (arge, argv, optstring)
int argc;
char s»argv, sopstring;
extern char =optarg;
extern int optind, opterr;
DESCRIPTION
Getopt returns the next option letter in argv that matches a letter in opistring.
Optstring is a string of recognized option letters; if a letter is followed by a
colon, the option is 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 argu-
ment), 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 question mark (?)
when it encounters an option letter not included in optstring. This error mes-
sage may be disabled by setting opterr to a non-zero value.
EXAMPLE
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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 (arge, argv)
int argc;
char **argyv;

int ¢;
extern char *optarg;
extern int optind;

while ((c = getopt(argc, argv, "abfio:")) != EOF)
switch (c)
case 'a":

if (bfig)
errfig++;
else
aflg++;
break;
case 'b"
if (afig)
errfig++;
else
bproc( );
break;
case 'f"
ifile = optarg;
break;
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case ‘o
ofile = optarg;
break;

case ‘7"
errfig++;

if (errflg) {
fprintf(stderr, "usage: . . . ");
exit (2);

for ( ; optind < arge; optind++) {
if (access(argvioptindl, 4)) {

}

SEE ALSO
getopt(1) in the 3B2 Computer System User Reference Manual.
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NAME
getpass — read a password

SYNOPSIS
char sgetpass (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
echoing. A pointer is returned to a null-terminated string of at most 8 charac-
ters. If /dev/tty cannot be opened, 2 NULL pointer is returned. An interrupt
will terminate input and send an interrupt signal to the calling program before
returning.

FILES
/dev/tty

WARNING
The above routine uses <stdio.h>, which causes it to increase the size of pro-
grams not otherwise using standard I/0, more than might be expected.

BUGS
The return value points to static data whose content is overwritten by each call.

10/84 -1- 10/84



GETPW (3C) (C Programming Language Utilities) GETPW (3C)

NAME
getpw — get name from UID
SYNOPSIS
int getpw (uid, buf)
int uid;
char sbuf;
DESCRIPTION
Getpw searches the password file for a user id number that equals wid, copies
the line of the password file in which uid was found into the array pointed to
by buf, and returns 0. Gerpw returns non-zero if uid cannot be found.
This routine is included only for compatibility with prior systems and should
not be used; see getpwent (3C) for routines to use instead.
FILES
/etc/passwd

SEE ALSO

getpwent(3C), passwd(4).
DIAGNOSTICS

Getpw returns non-zero on error.

WARNING
The above routine uses <stdio.h>, which causes it to increase, more than
might be expected, the size of programs not otherwise using standard 1/0.
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NAME
getpwent, getpwuid, getpwnam, setpwent, endpwent, fgetpwent — get password
file entry
SYNOPSIS
#include <pwd.h>
struct passwd *getpwent ( )
struct passwd *getpwuid (uid)
int wid;
struct passwd sgetpwnam (name)
char *name;
void setpwent ()
void endpwent ()
struct passwd *fgetpwent (f)
FILE sf;
DESCRIPTION
Getpwent, getpwuid and getpwnam each returns 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;
char  *pw_shell;
15
This structure is declared in <pwd.h> so it is not necessary to redeclare it.
The pw_comment field is unused; the others have meanings described in
passwd (4).
Getpwent when first called returns a pointer to the first passwd structure in the
file; thereafter, it returns a pointer to the next passwd structure in the file; so
successive calls can be used to search the entire file. Getpwuid searches from
the beginning of the file until a numerical user id matching uid is found and
returns a pointer to the particular structure in which it was found. Getpwnam
searches from the beginning of the file until a login name matching name is
found, and returns a pointer to the particular structure in which it was found.
If an end-of-file or an error is encountered on reading, these functions return a
MULL 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.
Fgetpwent returns a pointer to the next passwd structure in the stream f, which
matches the format of /etc/passwd.
FILES
/etc/passwd
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SEE ALSO
getlogin(3C), getgrent(3C), passwd(4).
DIAGNOSTICS
A NULL pointer is returned on EOF or error.
WARNING
The above routines use <stdio.h>, which causes them to increase the size of
programs, not otherwise using standard I/0, more than might be expected.

BUGS
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 sgets (s)
char ss;
char *fgets (s, n, stream)
char »s;
int n;
FILE sstream,;

DESCRIPTION
Gets reads characters from the standard input stream, stdin, into the array
pointed to by s, until a new-line character is read or an end-of-file condition is
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 is encountered. The string is then terminated with a
null character.

SEE ALSO
ferror(3S), fopen(3S), fread(3S), getc(3S), scanf(3S).

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 occurs,
such as trying to use these functions on a file that has not been opened for
reading, a NULL pointer is returned. Otherwise s is returned.
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NAME

getutent, getutid, getutline, pututline, setutent, endutent, utmpname — access
utmp file entry

SYNOPSIS

#include <utmp.h>
struct utmp sgetutent ()

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
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Getutent, getutid and getutline each return a pointer to a structure of the fol-
lowing type:

struct utmp {

char ut_user[8]; /* User login name */
char ut_id[4]; /* /etc/inittab id (usually line #) */
char ut_linel12]; /* device name (console, Inxx) */
short ut_pid; /* process id */
short ut_type; /* type of entry */
struct  exit_status {

short e_termination; /* Process termination status */

short e_exit; /* Process exit status */
} ut_exit; /* The exit status of a process

+ marked as DEAD_PROCESS. */

time_t  ut_time; /* time entry was made */

H
Getutent reads in the next entry from a utmp-like file. If the file is not already
open, it opens it. If it reaches the end of the file, it fails.

Gerutid searches forward from the current point in the utmp file until it finds
an entry with a wur_rype matching id—>ut_type if the type specified is
RUN_LVL, BOOT_TIME, OLD_TIME or NEW_TIME. If the type specified in id
is INIT_PROCESS, LOGIN_PROCESS, USER _PROCESS or DEAD_PROCESS,
then gerutid will return a pointer to the first entry whose type is one of these
four and whose ur_id field matches id —>ut_id. If the end of file is reached
without a match, it fails.

Getutline searches forward from the current point in the urmp 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.

Pututline writes out the supplied utmp structure into the urmp file. It uses
getutid to search forward for the proper place if it finds that it is not already at
the proper place. It is expected that normally the user of purutline will have
searched for the proper entry using one of the getut routines. If so, 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.
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FILES

Setutent resets the input stream to the beginning of the file. This should be
done before each search for a new entry 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 file. It is most often expected that this other file will be
/ete/wtmp. If the file does not 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 old file if it is currently open and saves the new file name.

/etc/utmp
/etc/wtmp

SEE ALSO

ttyslot (3C), utmp(4).

DIAGNOSTICS

A NULL pointer is returned upon failure to read, whether for permissions or
having reached the end of file, or upon failure to write.

COMMENTS
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The most current entry is saved in a static structure. Multiple 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 performing
more 1/0. If the contents of the static structure match what it is searching for,
it looks no further. For this reason to use getutline to search for multiple
occurrences, it would be necessary to zero out the static after each success, or
getutline would just return the same pointer over and over again. There is one
exception to the rule about removing the structure before further reads are
done. The implicit read done by pututline (f it finds that it is not already at
the correct place in the file) will not hurt the contents of the static structure
returned by the getutent, getutid or getutline routines, if the user has just
modified those contents and passed the pointer back to pututline.

These routines use buffered standard 1/0 for input, but pututline uses 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 hcreate (nel)
unsigned nel;

void hdestroy ()

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. Irem is a structure of type ENTRY (defined in the
<search.h> header file) containing two pointers: item.key points to the com-
parison key, and item.daia points to any other data to be associated with that
key. (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 resolution is indicated by the
return of a NULL pointer.

Hcreate allocates sufficient space for the table, and must be called before
hsearch is 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
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Hsearch uses open addressing with a multiplicative hash function. However,
its source code has many other options available which the user may select by
compiling the hsearch source with the following symbols defined to the prepro-
cessor:

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 mannner similar to stremp (see
string(3C)).

CHAINED Use a linked list to resolve collisions. If this option is
selected, the following other options become available.

START Place new entries at the beginning of the
linked list (default is at the end).

SORTUP Keep the linked list sorted by key in ascend-
ing order.

SORTDOWN Keep the linked list sorted by key in des-
cending order.

Additionally, there are preprocessor flags for obtaining debugging printout
(—DDEBUG) and for including a test driver in the calling routine
(—DDRIVER). The source code should be consulted for further details.
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EXAMPLE
The following example will read in strings followed by two numbers and store
them in a hash table, discarding duplicates. It will then read in strings and
find the matching entry in the hash table and print it out.

#include <stdio.h>
#include <search.h>

struct info { /* this is the info stored in the table */
int age, room; /+ other than the key. */

#,fdcﬁne NUM_EMPL 5000 /* # of elements in search table */
main( )

/* space to store strings */

char string_space[NUM_EMPL*20];

/* space to store employee info */
struct info info spacelNUM_EMPLI;
/* next avail space in string_space */
char »str_ptr = string_space;

/* next avail space in info _space */
struct info *info_ptr = info_space;
ENTRY item, *found_item, *hsearch( );
/* name to look for in table */

char name_to_find{30];

int i = 0;

/* create table */

(void) hcreate(NUM_EMPL);

while (scanf("%s%d%d", str_ptr, &info_ptr—>age,
&info_ptr—>room) '= EOF && i++ < NUM_EMPL) {
/* put info in structure, and structure in item */
item.key = str_ptr;
item.data = (char *)info_ptr;
str_ptr += strlen(str_ptr) + 1;
info_ptr++;
/* put item into table »/
(void) hsearch(item, ENTER);

)

/* access table */
item.key = name_to_find;
while (scanf("%s", item.key) != EOF) {
if ((found_item = hsearch(item, FIND)) !'= NULL) {
/* if item is in the table */
(void) printf("found %s, age = %d, room = %d\n",
found_item—>key,
((struct info *)found item—>data)—>age,
((struct info *)found item—>data)—>room);
} else {
(void) printf("no such employee %s\n",
name_to_find)
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SEE ALSO
bsearch(3C), Isearch(3C), malloc(3C), malloc(3X), string (3C), tsearch(3C).

DIAGNOSTICS
Hsearch returns a NULL pointer if either the action is FIND and the item could
not be found or the action is ENTER and the table is full.

Hcreate returns zero if it cannot allocate sufficient space for the table.

WARNING
Hsearch and hcreate use malloc(3C) to allocate space.

BUGS
Only one hash search table may be active at any given time.
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NAME

13tol, Itol3 — convert between 3-byte integers and long integers

SYNOPSIS

void 13tol (Ip, ep, n)
long =lp;

char scp;

int n;

void ltol3 (cp, Ip, n)
char =cp;

long +lp;

int n;

DESCRIPTION

L3to!l converts a list of n three-byte integers packed into a character string
pointed to by cp into a list of long integers pointed to by /p.

Ltol3 performs the reverse conversion from long integers (Ip) to three-byte
integers (cp).

These functions are useful for file-system maintenance where the block
numbers are three bytes long.

SEE ALSO

BUGS
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fs(4).

Because of possible differences in byte ordering, the numerical values of the
long integers are machine-dependent.
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NAME

lockf — record locking on files

SYNOPSIS

# include <unistd.h>

lockf (fildes, function, size)
long size;
int fildes, function;

DESCRIPTION
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The lockf command will allow sections of a file to be locked (advisory write
locks). (Mandatory or enforcement mode record locks are not currently avail-
able.) Locking calls from other processes which attempt to lock the locked file
section will either return-an error value or be put to sleep until the resource
becomes unlocked. All the locks for a process are removed when the process
terminates. (See fcnt!(2) for more information about record locking.)

Fildes is an open file descriptor. The file descriptor must have O WRONLY or
O_RDWR permission in order to establish lock with this function call.

Function is a control value which specifies the action to be taken. The permis-
sible values for function are defined in <unistd.h> as follows:

#define F ULOCK 0 /+* Unlock a previously locked section */
#define F_LOCK 1 /* Lock a section for exclusive use */

#define F_TLOCK 2 /» Test and lock a section for exclusive use */
#define F TEST 3 /* Test section for other processes locks */

All other values of function are reserved for future extensions and will result in
an error return if not implemented.

F_TEST is used to detect if a lock by another process is present on the specified
section. F_LOCK and F_TLOCK both lock a section of a file if the section is
available. F_UNLOCK removes locks from a section of the file.

Size is the number of contiguous bytes to be locked or unlocked. The resource
to be locked starts at the current offset in the file and extends forward for a
positive size and backward for a negative size (the preceding bytes up to but
not including the current offset). If size is zero, the section from the current
offset through the largest file offset is locked (i.e., from the current offset
through the present or any future end-of-file). An area need not be allocated
to the file in order to be locked as such locks may exist past the end-of-file.

The sections locked with F_LOCK or F_TLOCK may, in whole or in part, con-
tain or be contained by a previously locked section for the same process. When
this occurs, or if adjacent sections occur, the sections are combined into a single
section. If the request requires that a new element be added to the table of
active locks and this table is already full, an error is returned, and the new sec-
tion is not locked.

F_LOCK and F_TLOCK requests differ only by the action taken if the resource
is not available. F_ LOCK will cause the calling process to sleep until the
resource is available. F_TLOCK will cause the function to return a —1 and set
errno to [EACCESS] error if the section is already locked by another process.

F_ULOCK requests may, in whole or in part, release one or more locked sections
controlled by the process. When sections are not fully released, the remaining
sections are still locked by the process. Releasing the center section of a locked
section requires an additional element in the table of active locks. If this table
is full, an [EDEADLK] error is returned and the requested section is not
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released.

A potential for deadlock occurs if a process controlling a locked resource is put
to sleep by accessing another process’s locked resource. Thus calls to lock or
fentl scan for a deadlock prior to sleeping on a locked resource. An error
return is made if sleeping on the locked resource would cause a deadlock.

Sleeping on a resource is interrupted with any signal. The alarm(2) command
may be used to provide a timeout facility in applications which require this
facility.

ERRORS
The lockf utility will fail if one or more of the following are true:

[EBADF]
Fildes is not a valid open descriptor.

[EACCESSI
Cmd is F_TLOCK or F_TEST and the section is already locked by
another process.

[EDEADLK]
Cmd is F_LOCK or F_TLOCK and a deadlock would occur. Also the
cmd is either of the above or F_ ULOCK and the number of entries in
the lock table would exceed the number allocated on the system.

SEE ALSO
close(2), creat(2), fentl(2), intro(2), open(2), read (2), write(2).

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

WARNINGS
Unexpected results may occur in processes that do buffering in the user address
space. The process may later read/write data which is/was locked. The stan-
dard I/0 package is the most common source of unexpected buffering.
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NAME

Isearch, Ifind — linear search and update

SYNOPSIS

#include <stdio.h>
#include <search.h>

char *lsearch ((char *)key, (char *)base, nelp, sizeof(skey), compar)
unsigned *nelp;

int (scompar) ( );

char «Ifind ((char #)key, (char *)hase, nelp, sizeof(*key), compar)
unsigned *nelp;

int (scompar) ( );

DESCRIPTION

Lsearch is a linear search routine generalized from Knuth (6.1) Algorithm S.
It returns a pointer into a table indicating where a datum may be found. If the
datum does not occur, it is added at the end of the table. Key points to the
datum 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 if the datum is added to the table. Compar
is the name of the comparison function which the user must supply (stremp, 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 otherwise.

Lfind is the same as Isearch except that if the datum is not found, it is not
added to the table. Instead, a NULL pointer is returned.

NOTES

The pointers to the key and the element at the base of the table should be of
type pointer-to-element, and cast to type pointer-to-character.

The comparison function need not compare every byte, so arbitrary data may
be contained in the elements in addition to the values being compared.
Although declared as type pointer-to-character, the value returned should be
cast into type pointer-to-element.

EXAMPLE

This fragment will read in < TABSIZE strings of length < ELSIZE and store
them in a table, eliminating duplicates.

#include <stdio.h>
#include <search.h>

#define TABSIZE 50
#define ELSIZE 120

char linelELSIZE], tabITABSIZEI[ELSIZE], *lsearch( );
unsigned nel = 0;
int stremp( );

while (fgets(line, ELSIZE, stdin) '= NULL &&
nel < TABSIZE)
(void) Isearch(line, (char *)tab, &nel,
ELSIZE, strcmp);

SEE ALSO
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bsearch(3C), hsearch(3C), tsearch(3C).
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DIAGNOSTICS

BUGS
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If the searched for datum is found, both Isearch and [find return a pointer to
it. Otherwise, Ifind returns NULL and Isearch returns a pointer to the newly
added element.

Undefined results can occur if there is not enough room in the table to add a
new item.

-2- 10/84



MALLOC (3C) (C Programming Language Utilities) MALLOC(3C)

NAME
malloc, free, realloc, calloc — main memory allocator

SYNOPSIS
char *malloc (size)
unsigned size;

void free (ptr)
char =*ptr;

char erealloc (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 bytes 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 will occur if the space assigned by malloc is overrun or if
some random number is handed to free.

Malloc allocates the first big enough contiguous reach of free space found in a
circular search from the last block allocated or freed, coalescing adjacent free
blocks as it searches. It calls sbrk (see brk(2)) to get more memory from the
system when there is no suitable space already free.

Realloc changes the size of the block pointed to by ptr to size bytes and
returns a pointer to the (possibly moved) block. The contents will be
unchanged up to the lesser of the new and old sizes. If no free block of size
bytes is available in the storage arena, then realloc will ask malloc to enlarge
the arena by size bytes and will then move the data to the new space.

Realloc also works if ptr points to a block freed since the last call of malloc,
realloc, or calloc; thus sequences of free, malloc and realloc can exploit the
search strategy of malloc to do storage compaction.

Calloc allocates space for an array of nelem elements of size elsize. The space
is initialized to zeros.

Each of the allocation routines returns a pointer to space suitably aligned (after
possible pointer coercion) for storage of any type of object.

SEE ALSO
brk(2), malloc(3X).

DIAGNOSTICS
Malloc, realloc and calloc return a NULL pointer if there is no available
memory or if the arena has been detectably corrupted by storing outside the
bounds of a block. When this happens the block pointed to by ptr may be des-
troyed.

NOTES
Search time increases when many objects have been allocated; that is, if a pro-
gram allocates but never frees, then each successive allocation takes longer.
For an alternate, more flexible implementation, see malloc(3X).
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NAME

memccpy, memchr, mememp, memcpy, memset — memory operations

SYNOPSIS

#include <memory.h>

char *memccpy (sl, s2, c, n)
char »s1, »s2;

int ¢, n;

char smemchr (s, c, n)

char »s;

int c, n;

int memcmp (s1, s2, n)
char »sl1, *s2;

int n;

char *memcpy (s1, s2, n)
char »sl, »s2;

int n;

char *memset (s, c, n)
char »s;

int ¢, n;

DESCRIPTION

BUGS
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These functions operate as efficiently as possible on memory areas (arrays of
characters bounded by a count, not terminated by a null character). They do
not check for the overflow of any receiving memory area.

Memccpy copies characters from memory area s2 into sl, stopping after the
first occurrence of character ¢ has been copied, or after n characters have been
copied, whichever comes first. It returns a pointer to the character after the
copy of ¢ in sl, or a NULL pointer if ¢ was not found in the first n characters
of s2.

Memchr returns a pointer to the first occurrence of character ¢ in the first n
characters of memory area s, or a NULL pointer if ¢ does not occur.

Memcmp compares its arguments, looking at the first n characters only, and
returns an integer less than, equal to, or greater than 0, according as sl is lexi-
cographically less than, equal to, or greater than s2.

Memcpy copies n characters from memory area s2 to s1. It returns s1.

Memset sets the first n characters in memory area s to the value of character
c. It returns s. '

For user convenience, all these functions are declared in the optional
<memory.h> header file.

Memcmp uses native character comparison, which is unsigned. Thus the sign
of the value returned when one of the characters has its high-order bit set is
implementation-dependent.

Character movement is performed differently in different implementations.
Thus overlapping moves may yield surprises.
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NAME
mktemp — make a unique file name

SYNOPSIS
char *mktemp (template)
char =template;

DESCRIPTION
Mktemp replaces the contents of the string pointed to by template by a unique
file name, and returns the address of template. The string in template should
look like a file name with six trailing Xs; mkremp will replace the Xs with a
letter and the current process ID. The letter will be chosen so that the resulting
name does not duplicate an existing file.

SEE ALSO
getpid(2), tmpfile(3S), tmpnam(3S).

BUGS
It is possible to run out of letters.
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NAME

monitor — prepare execution profile

SYNOPSIS

#include <mon.h>

void monitor (lowpc, highpc, buffer, bufsize, nfunc)
int (slowpe) ( ), (shighpe)( );

WORD =buffer;

int bufsize, nfunc;

DESCRIPTION

FILES

An executable program created by cc —p automatically includes calls for mon-
itor with default parameters; monitor needn’t be called explicitly except to gain
fine control over profiling.

Monitor is an interface to profil(2). Lowpc and highpc are the addresses of
two functions; buffer is the address of a (user supplied) array of bufsize
WORDs (defined in the <mon.h> header file). Monitor arranges to record a
histogram of periodically sampled values of the program counter, and of counts
of calls of certain functions, in the buffer. The lowest address sampled is that
of lowpc and the highest is just below highpc. Lowpc may not equal O for this
use of monitor. At most nfunc call counts can be kept; only calls of functions
compiled with the profiling option =p of cc(1) are recorded.

For the results to be significant, especially 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,

MOHILGT ((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 the file mon.out, use
monitor ((int (+)())0, 0, 0, 0, 0);

Prof(1) can then be used to examine the results.

mon.out
/lib/libp/libc.a
/1ib/libp/libm.a

SEE ALSO
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profil(2), end (3C).
cc(1) in the 3B2 Computer C Programming Language Utilities.
prof(1) in the 3B2 Computer Extended Software Generation System Ultilities.
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NAME

nlist — get entries from name list

SYNOPSIS

#include <nlist.h>

int nlist (file-name, nl)
char sfile-name;
struct nlist =nl;

DESCRIPTION

Nlist examines the name list in the executable file whose name is pointed to by
file-name, and selectively extracts a list of values and puts them in the array of
nlist structures pointed to by nl. The name list n/ consists of an array of struc-
tures containing names of variables, types and values. The list is terminated
with a null name; that is, a null string is in the name position of the structure.
Each variable name is looked up in the name list of the file. If the name is
found, the type and value of the name are inserted in the next two fields. The
type field will be set to O unless the file was compiled with the —g option. If
the name is not found, both entries are set to 0. See a.out(4) for a discussion
of the symbol table structure.

This function is useful for examining the system name list kept in the file
/unix. In this way programs can obtain system addresses that are up to date.

NOTES

The <nlist.h> header file is automatically included by <a.out.h> for compa-
tability. However, if the only information needed from <a.out.h> is for use of
nlist, then including <a.out.h> is discouraged. If <a.out.h> is included, the
line “#undef n_name” may need to follow it.

SEE ALSO

a.out(4).

DIAGNOSTICS
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All value entries are set to 0 if the file cannot be read or if it does not contain a
valid name list.

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 ss;
extern int errno;
extern char esys_errlistl I;
extern int sys_nerr;

DESCRIPTION
Perror produces a message on the standard error output, describing the last
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 use, 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 is 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
provided for in the table; it should be checked because new error codes may be
added to the system before they are added to the table.

SEE ALSO
intro(2).
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NAME

popen, pclose — initiate pipe to/from a process

SYNOPSIS

#include <stdio.h>

FILE ¢popen (command, type)
char *command, stype;

int pclose (stream)
FILE *stream;

DESCRIPTION

The arguments to popen are pointers to null-terminated strings containing,
respectively, a shell command line and an 1/0 mode, either r for reading or w
for writing. Popen creates a pipe between the calling program and the com-
mand to be executed. The value returned is a stream pointer such that one can
write to the standard input of the command, if the /O mode is w, by writing to
the file stream; and one can read from the standard output of the command, if
the I/0 mode is r, 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 may be used as an input filter
and a type w as an output filter.

SEE ALSO

pipe(2), wait(2), fclose(3S), fopen(3S), system(3S).

DIAGNOSTICS

BUGS
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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 “popened” command.

If the original and “popened” processes concurrently read or write a common
file, neither should use buffered I/0, because the buffering gets all mixed up.
Problems with an output filter may be forestalled by careful buffer flushing, e.g.
with fflush; see fclose(3S).
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NAME

printf, fprintf, sprintf — print formatted output

SYNOPSIS

#include <stdio.h>

int printf (format [ , arg 1 ... )
char sformat;

int fprintf (stream, format [ , arg 1 ... )
FILE sstream;
char sformat;

int sprintf (s, format [ , arg ] ... )
char ss, format;

DESCRIPTION
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Printf places output on the standard output stream stdout. Fprintf places out-
put on the named output stream. Sprintf places “output,” followed by the null
character (\0), in consecutive bytes starting at *s; it is the user’s responsibility
to ensure that enough storage is 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 formar 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 of zero or more args.
The results are undefined if there are insufficient 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. If
the converted value has fewer characters than the field width, it will be
padded on the left (or right, if the left-adjustment flag ‘=, described
below, has been given) to the field width. If the field width for an s
conversion is preceded by a 0, the string is right adjusted with zero-
padding on the left.

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 digits for the g conversion, or the maximum number of
characters to be printed from a string in s conversion. The precision
takes the form of a period (.) followed by a decimal digit string; a null
digit string is treated as zero.

An optional 1 (ell) specifying that a following d, o, u, x, or X conver-
sion character applies to a long integer arg. A 1 before any other
conversion character is ignored.

A character that indicates the type of conversion to be applied.

A field width or precision may be indicated by an asterisk () instead of a digit
string. In this case, an integer arg supplies the field width or precision. The
arg that is actually converted is not fetched until the conversion letter is seen,
so the args specifying field width or precision must appear before the arg (if
any) to be converted.

-1- 10/84



PRINTF(35)

10/84

(C Programming Language Utilities) PRINTF(3S)

The flag characters and their meanings are:

+

blank

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 —).

If the first character of a signed conversion is 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 converted 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 or X conversion, a non-zero result will
have Ox or 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 zeroes will not be removed from the result (which they nor-
mally are).

The conversion characters and their meanings are:

d,0,u,x,x

e,E

g7G

The integer arg is converted to signed decimal, unsigned octal,
decimal, or hexadecimal notation (x and X), respectively; the letters
abedef 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. (For compatibility
with older versions, padding with leading zeroes may alternatively
be specified by prepending a zero to the field width. This does not
imply an octal value for the field width.) 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, six
digits are output; if the precision is explicitly 0, no decimal point
appears.

The float or double arg is converted in the style “[ —]d.ddde=+dd,”
where there is one digit before the decimal point and the number of
digits after it is equal to the precision; when the precision is miss-
ing, six digits are produced; if the precision is zero, no decimal point
appears. The E format code will produce 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 significant digits. The style used depends on the value converted:
style e will be used only if the exponent resulting from the conver-
sion 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 is taken to be a string (character pointer) and characters
from the string are printed until a null character (\0) is encoun-
tered or the number of characters indicated by the precision
specification is reached. If the precision is missing, it is taken to be
infinite, so all characters up to the first null character are printed.
A NULL value for arg will yield undefined results.
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% Print a % no argument is converted.

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

Sprintf are printed as if puzc(3S) had been called.

EXAMPLES
To print a date and time in the form “Sunday, July 3, 10:02,” where weekday

and month are pointers to null-terminated strings:
printf("%s, %s %d, %d:%.2d", weekday, month, day, hour, min);

To print « to S decimal places:
printf("pi = %.5f", 4 » atan(1.0));

SEE ALSO
ecvt(3C), putc(3S), scanf(3S), stdio(3S).
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NAME

putc, putchar, fputc, putw — put character or word on a stream

SYNOPSIS

#include <stdio.h>

int pute (c, stream)
int c;
FILE sstream;

int putchar (c)

int c;

int fputc (c, stream)
int c;

FILE #*stream;

int putw (w, stream)
int w;

FILE sstream;

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. Fputc runs
more slowly than putc, but it takes less space per invocation and its name can
be passed as an argument to a function.

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.

Output 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 terminal. The standard error output stream stderr is by default
unbuffered, but use of freopen (see fopen(3S)) will cause it to become buffered
or line-buffered. When an output stream is unbuffered, information is queued
for writing on the destination file or terminal as soon as written; when it is
buffered, many characters are saved up and written as a block. When it is
line-buffered, each line of output is queued for writing on the destination termi-
nal as soon as the line is completed (that is, as soon as a new-line character is
written or terminal input is requested). Setbuf(3S) or Setbuf(3S) may be used
to change the stream’s buffering strategy.

SEE ALSO

fclose(3S), ferror(3S), fopen(3S), fread(3S), printf(3S), puts(3S), setbuf(3S).

DIAGNOSTICS

BUGS
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On success, these functions each return the value they have written. On
failure, they return the constant EOF. This will occur if the file stream is not
open for writing or if the output file cannot be grown. Because EOF is a valid
integer, ferror(3S) should be used to detect putw errors.

Because it is implemented as a macro, putc treats incorrectly a stream argu-
ment with side effects. In particular, putc(c, *f+ +); doesn’t work sensibly.
Fputc should be used instead.

Because of possible differences in word length and byte ordering, files written
using putw are machine-dependent, and may not be read using getw on a
different processor.
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NAME
putenv — change or add value to environment

SYNOPSIS
int putenv (string)
char sstring;

DESCRIPTION
String points to a string of the form ‘“name=value.” Putenv makes the value
of the environment variable name equal to value by altering an existing vari-
able or creating a new one. In either case, the string pointed to by string
becomes part of the environment, so altering the string will change the environ-
ment. The space used by string is no longer used once a new string-defining
name is passed to putenv.

SEE ALSO
exec(2), getenv(3C), malloc(3C), environ(5).

DIAGNOSTICS
Putenv returns non-zero if it was unable to obtain enough space via malloc for
an expanded environment, otherwise zero.

WARNINGS
Putenv manipulates the environment pointed to by environ, and can be used in
conjunction with getenv. However, envp (the third argument to main) is not
changed.
This routine uses malloc (3C) to enlarge the environment.
After putenv is called, environmental variables are not in alphabetical order.
A potential error is to call putenv with an automatic variable as the argument,
then exit the calling function while string is still part of the environment.
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NAME
putpwent — write password file entry

SYNOPSIS
#include <pwd.h>
int putpwent (p, )
struct passwd =p;
FILE »f;
DESCRIPTION
Putpwent is the inverse of getpwent (3C). Given a pointer to a passwd struc-
ture created by getpwent (or getpwuid or getpwnam), putpwent writes a line on
the stream f, which matches the format of /etc/passwd.
SEE ALSO
getpwent (3C).
DIAGNOSTICS

Putpwent returns non-zero if an error was detected during its operation, other-
wise zero.

WARNING
The above routine uses <stdio.h>, which causes it to increase the size of pro-
grams, not otherwise using standard 1/0, 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 s»s;

int fputs (s, stream)

char »s;

FILE s*stream;
DESCRIPTION

Puts writes the null-terminated string pointed to by s, followed by a new-line
character, to the standard output stream stdout.

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(3S), fopen(3S), fread(3S), printf(3S), putc(3S).

DIAGNOSTICS
Both routines return EOF on error. This will happen if the routines 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 nel;
int (*compar)( );

DESCRIPTION

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 ele-
ments in the table. Compar is the name of the comparison function, which is
called with two arguments that point to the elements being compared. As the
function must return an integer less than, equal to, or greater than zero, so
must the first argument to be considered be less than, equal to, or greater than
the second.

NOTES

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.

The order in the output of two items which compare as equal is unpredictable.

SEE ALSO

10/84

bsearch(3C), Isearch(3C), string(3C).
sort(1) in the 3B2 Computer System User Reference Manual.
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NAME
rand, srand — simple random-number generator

SYNOPSIS
int rand ()

void srand (seed)
unsigned seed;

DESCRIPTION
Rand uses a multiplicative congruential random-number generator with period
277 that returns successive pseudo-random numbers in the range from 0 to
2P-1.
Srand can be called at any time to reset the random-number generator to a
random starting point. The generator is initially seeded with a value of 1.

NOTES
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
drand48(3C).
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NAME

scanf, fscanf, sscanf — convert formatted input

SYNOPSIS

#include <stdio.h>

int scanf (format [ , pointer 1 ... )
char »format;

int fscanf (stream, format [ , pointer ] ... )
FILE sstream;
char *format;

int sscanf (s, format [ , pointer ] ... )
char »s, *format;

DESCRIPTION

10/84

Scanf reads from the standard input stream stdin. Fscanf reads from the
named input stream. Sscanf reads from the character string s. Each function
reads characters, interprets them according to a format, and stores the results
in its arguments. Each expects, as arguments, a control string format
described below, and a set of pointer arguments indicating where the converted
input should be stored.

The control string usually contains conversion specifications, which are used to
direct interpretation of input sequences. The control string may contain:

1. White-space characters (blanks, tabs, new-lines, or form-feeds) 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 assign-
ment suppressing character », an optional numerical maximum field width,
an optional 1 (ell) 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 was indicated by *. The suppression of assignment pro-
vides a way of describing an input field which is to be skipped. An input field
is defined as a string of non-space characters; it extends to the next inappropri-
ate character or until the field width, if specified, is exhausted. For all descrip-
tors except “[”” and “c”, white space leading an input field is ignored.

The conversion code indicates the interpretation of the input field; the
corresponding pointer argument must usually be of a restricted type. For a
suppressed field, no pointer argument is given. The following conversion codes
are legal:

% a single % is expected in the input at this point; no assignment is done.

d a decimal integer is expected; the corresponding argument 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 argument should be an

integer pointer.
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X a hexadecimal integer is expected; the corresponding argument should
be an integer pointer.

ef,g  a floating point number is expected; the next field is converted accord-
ingly and stored through the corresponding argument, which should be
a pointer to a float. The input format for floating point numbers is an
optionally signed string of digits, possibly containing a decimal point,
followed by an optional exponent field consisting of an E or an e, fol-
lowed by an optional +, —, or space, followed by an integer.

s a character string is expected; the corresponding argument should be a
character pointer pointing to an array of characters large enough to
accept the string and a terminating \0, which will be added automati-
cally. The input field is terminated by a white-space character.

c a character is expected; the corresponding argument should be a char-
acter pointer. The normal skip over white space is suppressed in this
case; to read the next non-space character, use % 1s. If a field width is
given, the corresponding argument should refer to a character array;
the indicated number of characters is read.

[ indicates string data and the normal skip over leading white space is
suppressed. The left bracket is followed by a set of characters, which
we will call the scanset, and a right bracket; the input field is the max-
imal sequence of input characters consisting entirely of characters in
the scanset. The circumflex ("), when it appears as the first character
in the scanset, serves as a complement operator and redefines the scan-
set as the set of all characters not contained in the remainder of the
scanset string. There are some conventions used in the construction of
the scanset. A range of characters may be represented by the con-
struct first—last, thus [0123456789] may be expressed [0—9]. Using
this convention, first must be lexically less than or equal to last, or else
the dash will stand for itself. The dash will also stand for itself when-
ever 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, and
in this case it will not be syntactically interpreted 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. At least one character must match for this
conversion to be considered successful.

The conversion characters d, u, o, and x may be preceded by 1 or h to indicate
that a pointer to long or to shert rather than to int is in the argument list.
Similarly, the conversion characters e, f, and g may be preceded by I to indicate
that a pointer to double rdather than to fleat is in the argument list. Thelor h
modifier is ignored for other conversion characters.

Scanf conversion terminates at EOF, at the end of the control string, or when
an input character conflicts with the control string. In 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 in the event of an early conflict between an input char-
acter and the control string. If the input ends before the first conflict or
conversion, EOF is returned.
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EXAMPLES

The call:

int i, n; float x; char name[50];
n = scanf ("%d%f%s", &i, &x, name);

with the input line:
25 54.32E—1 thompson

will assign to n the value 3, to i/ the value 25, to x the value 5.432, and name
will contain thompson\0. Or:

int i; float x; char namel50];
(void) scanf ("%2d%f%+*d %[0—91", &i, &x, name);

with input:
56789 0123 56a72

will assign 56 to i, 789.0 to x, skip 0123, and place the string 56\0 in name.
The next call to getchar (see getc(3S)) will return a.

SEE ALSO

getc(3S), printf(3S), strtod (3C), strtol (3C).

DIAGNOSTICS

BUGS
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These functions return EOF on end of input and a short count for missing or
illegal data items.

The success of literal matches and suppressed assignments is not directly deter-
minable.

Trailing white space (including a new-line) is left unread unless matched in the
control string.
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NAME

setbuf, setvbuf — assign buffering to a stream

SYNOPSIS

#include <stdio.h>

void setbuf (stream, buf)
FILE sstream;
char =buf;

int setvbuf (stream, buf, type, size)
FILE sstream;

char sbuf;

int type, size;

DESCRIPTION

Setbuf may be used after a stream has been opened but before it is read or
written. It causes the array pointed to by buf to be used instead of an
automatically allocated buffer. If buf is the NULL pointer input/output will be
completely unbuffered.

A constant BUFSIZ, defined in the <stdio.h> header file, tells how big an
array is needed:

char buf[BUFSIZ];

Setvbuf may be used after a stream has been opened but before it is read or
written. Tppe determines how stream will be buffered. Legal values for type
(defined in stdio.h) are:

_IOFBF causes input/output to be fully buffered.

_IOLBF causes output to be line buffered; the buffer will be flushed
when a newline is written, the buffer is full, or input is
requested.

_IONBF causes input/output to be completely unbuffered.

If buf is not the NULL pointer, the array it points to will be used for buffering,
instead of an automatically allocated buffer. Size specifies the size of the
buffer to be used. The constant BUFSIZ in <stdio.h> is suggested as a good
buffer size. If input/output is unbuffered, buf and size are ignored.

By default, output to a terminal is line buffered and all other input/output is
fully buffered.

SEE ALSO

fopen(3S), getc(3S), malloc(3C), putc(3S), stdio(3S).

DIAGNOSTICS

If an illegal value for type or size is provided, setvbuf returns a non-zero value.
Otherwise, the value returned will be zero.

NOTES
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A common source of error is allocating buffer space as an “automatic” 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 eny;
int val;

DESCRIPTION

These functions are useful for dealing with errors and interrupts encountered in
a low-level subroutine of a program.

Setjmp saves its stack environment in env (whose type, jmp_buf, is defined in
the <setjmp.h> header file) for later use by longjmp. It 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 argu-
ment of 0, setjmp will return 1. All accessible data had values as of the time
longjmp was called.

SEE ALSO

signal(2).

WARNING
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If longjmp is called even though env was never primed by a call to setjmp, or
when the last such call was in a function which has since returned, absolute
chaos is guaranteed.
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NAME

sleep — suspend execution for interval

SYNOPSIS

unsigned sleep (seconds)
unsigned seconds;

DESCRIPTION

The current process is suspended from execution for the number of seconds
specified by the argument. The actual suspension time may be less than that
requested for two reasons: (1) Because scheduled wakeups occur at fixed 1-
second intervals, (on the second, according to an internal clock) and (2)
because any caught signal will terminate the sleep following execution of that
signal’s catching routine. Also, 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 will be 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 premature
arousal due to another caught signal.

The routine is implemented by setting an alarm signal and pausing until it (or
some other signal) occurs. The previous state of the alarm signal is saved and
restored. The calling program may have set up an alarm signal before calling
sleep. 1If the sleep time exceeds the time till such alarm signal, the process
sleeps only until the alarm signal would have occurred. The caller’s alarm
catch routine is executed just before the sleep routine returns. But if the sleep
time is less than the time till such alarm, the prior alarm time is reset to go off
at the same time it would have without the intervening sleep.

SEE ALSO
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alarm(2), pause(2), signal(2).
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NAME

ssignal, gsignal — software signals

SYNOPSIS

#include <signal.h>

int (sssignal (sig, action))( )
int sig, (s+action)( );

int gsignal (sig)

int sig;

DESCRIPTION

Ssignal and gsignal implement a software facility similar to signal(2). This
facility is used by the Standard C Library to enable users to indicate the dispo-
sition of error conditions, and 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 gsig-
nal. Raising a software signal causes the action established for that signal to
be taken.

The first argument to ssignal is a number identifying the type 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
constants SIG_DFL (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 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 is reset
to SIG_DFL and the action function is entered with argument sig. Gsig-
nal 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 action.

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.

SEE ALSO

signal (2).

NOTES
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There are some additional signals with numbers outside the 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 sstdin, *stdout, »*stderr;

DESCRIPTION

The functions described in the entries of sub-class 3S of this manual constitute
an efficient, user-level I/0 buffering scheme. The in-line macros getc(3S) and
putc(3S) handle characters quickly. The macros getchar and putchar, and the
higher-level routines fgetc, fgets, fprintf, fputc, fputs, fread, fscanf, fwrite,
gets, getw, printf, puts, putw, and scanf all use or act as if they use getc and
putc; they can be freely intermixed.

A file with associated buffering is called a stream and is 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 associated 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).

An integer constant BUFSIZ specifies the size of the buffers used by the partic-
ular implementation.

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 3S of this
manual are declared in that header file and need no further declaration. The
constants and the following “functions” are implemented as macros (redeclara-
tion of these names is perilous): getc, getchar, putc, putchar, ferror, feof,
clearerr, and fileno.

SEE ALSO

open(2), close(2), Iseek(2), pipe(2), read(2), write(2), -ctermid(3S),
cuserid(3S), fclose(3S), ferror(3S), fopen(3S), fread(3S), fseek(3S), getc(3S),
gets(3S), popen(3S), printf(3S), putc(3S), puts(3S), scanf(3S), setbuf(3S),
system (3S), tmpfile(3S), tmpnam(3S), ungetc(3S). -

DIAGNOSTICS
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Invalid stream pointers will usually cause grave disorder, possibly including
program termination. Individual function descriptions describe the possible
error conditions.
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NAME

ftok — standard interprocess communication package

SYNOPSIS

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

key_t ftok(path, id)
char spath;
char id;

DESCRIPTION

All interprocess communication facilities require the user to supply a key to be
used by the msgger(2), semget(2), and shmget(2) system calls to obtain inter-
process communication identifiers. One suggested method for forming a key is
to use the frok subroutine described below. Another way to compose keys is to
include the project ID in the most significant byte and to use the remaining
portion as a sequence number. There are many other ways to form keys, but it
is necessary for each system to define standards for forming them. If some
standard is not adhered to, it will be possible for unrelated processes to uninten-
tionally interfere with each other’s operation. Therefore, it is strongly sug-
gested that the most significant byte of a key in some sense refer to a project so
that keys do not conflict across a given system.

Ftok returns a key based on path and id that is usable in subsequent msgget,
semget, and shmget system calls. Path must be the path name of an existing
file that is accessible to the process. Id is a character which uniquely identifies
a project. Note that frok will return the same key for linked files when called
with the same id and that it will return different keys when called with the
same file name 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 is not accessible to the
process.

WARNING
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If the file whose path is passed to frok is removed when keys still refer to the
file, future calls to ftok with the same path and id will return an error. If the
same file is recreated, then frok is likely to return a different key than it did
the original time it was called.
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NAME

strcat, strncat, strcmp, strncmp, strepy, strncpy, strlen, strchr, strrchr, strpbrk,
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