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INTRODUCTION

This manual describes the programming features of the ICON/UXV system. It provides neither a general
overview of the ICON/UXV system nor details of the implementation of the system.

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

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

2. System Calls.

3. Subroutines:
3C. C and Assembler Library Routines
8S. Standard I/O Library Routines
3M. Mathematical Library Routines
3X. Miscellaneous Routines
3F. FORTRAN Library Routines

4. File Formats.

5. Miscellaneous Facilities.

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

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

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

Section 5 (Miscellancous Facilities) contains a variety of things. Included are descriptions of character
sets, macro packages, etc.

Each section consists of a number of independent entries of a page or so each. The name of the entry
appears in the upper corners of its pages. Entries within each section are alphabetized, with the excep-
tion 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 version of the entries).

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

A vertical bar | between arguments indicates a selection argument, i.e. only one of the argu-
ments separated by vertical bars is to be used.
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Ellipses ... are used to show that the previous argument prototype may be repeated.

A final convention is used by the commands themselves. An argument beginning with a minus
—, plus 4+, 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 —, 4, or =.

The DESCRIPTION part discusses the subject at hand.

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

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

The WARNINGS part points out potential pitfalls.

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

A table of contents precedes Section 2. On each tndez line, the title of the entry to which that line
refers is followed by the appropriate section number in parentheses. This is important because there is

considerable duplication of names among the sections, arising principally from commands that exist only
to exercise a particular system call. '

On most systems, all entries are available on-line via the man(1) command (see Section 1 of the
ICON/UXV User Reference Manual).
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2. System Calls

access(2) . . . . 4 v i 4 e e e e e s e e s s e e o odetermine accessibility of a file
acct(2) . . . ¢ . ¢« ¢ ¢ ¢ e s s e e s s e o+ s o «cnableor disable process accounting
alarm(2) « .« ¢ . .t i e i e e e e e e s s e s e s o s o «8etaprocessalarm clock
brk(2) . ... ¢ ¢ttt .change data segment space allocation
chdir(2) . . . . . . . . . i it e e et e e e o «change working directory
chmod(2) . . . ¢ v ¢ o ¢t v i i it et et et e e e o oo ochange mode of file
chown(2) . .. ...+ et e e« .change owner and group of a file
chroot(2) . « ¢ ¢ ¢« ¢« t ¢t et i et e e s e e e e e oo o «changeroot directory
close(Z) « ¢ ¢ ¢ it i e it i e e e e e e e e e e e e oo oclosea file descriptor
creat(2) . .« ¢ . ¢ ¢ ¢« o s s s s s s s « ocCreate a new file or rewrite an existing one
dup(2) . « ¢« ¢« ¢« vt i 4 et e 4 e e e e e oo oo oduplicate an open file descriptor
execl(2) . . . . i e e e e e i e et e e e e e e e e e e e e e e e o« «execute a file
execle(2) o . 4 i et h e e e e e e e e e e e e s e e e s e e e e s e s oseeexecl(2)
execlp(2) ¢ . 4 i e i i e e e e e e e e e e e e e e e e e e e e e e o . .seeexecl(2)
EXECV(2)  « 4 4 e e e 4 e e e e e e e s e e e e e e e s e e e e s s« o os8eeexecl(2)
eXecVe(2) « v ot e et e e e e e e e e e e e e e e e e e e e e e e s« o8eeexecl(2)
eXECVP(2) ¢ v o ot e i e et e e e e e e e e e e e e e e e e e e s o «s8eeexecl(2)
€Xit(2) .+ « « 4 4 e e e 4 4 et s s s s s s e e e s s e s s s s+ »terminate process
fentl(2) « ¢« v 0t e i e e e e e e e e e e e e e e e e e e e e e« . filecontrol
fork(2) « « ¢« ¢ ¢ ¢t e i i e e e e e e e e e e e e e s e e o o «Create a new process
fstat(2) & & v v e e e e e e e e e e e et e e e e e e e e e e e e . . .seestat(2)
getegid(2) . . . .t . e e e e et e e et e e e e e e e e e e e e . . «seegetuid(2)
geteuid(2) . . . . o L e e e i e e e e e e e e e e e e e e e e e e s . «seegetuid(2)
Betgid(2) ¢ ¢+ ¢ 4 b e e e e i e e e e e e e e e s e e e e e s e s o« «seegetuid(2)
BEtPEBIP(2) ¢ ¢ v v v i i e e e i e e e et e e e e e e e e e e e s s . «8eegetpid(2)
getpid(2) . . . . . . . .. .. ... .getprocess, process group, and parent process IDs
getppid(2) « . v . v it e e e e e e e e e e e e e e e e e e e e e« . «seegetpid(2)
getuid(2) . . . . . . . . .getreal user, effective user, real group, and effective group IDs
intro(2). . . ... ... ........introduction to system calls and error numbers
ioctl(2) ¢ . v e s e e e e e e e i e e et e e e e e e e e s e« . ocontrol device
kill(2) . .. ........ .. .. .sendasignal to a process or a group of processes
HoK(2) o ¢ o ¢ v 0 e v e e e e e e e e e e e e e s e e e s s s e e . olinktoafile
Iseek(2) « « ¢« ¢ ¢ v v vt i 4 e et e v e e e e« . .moveread/write file pointer
mknod(2) .. ..............makea directory, or a special or ordinary file
mount(2) . .« ¢ « ¢« 4 4 e e 4 4 e e e e e s e e e s s s s s omounta file system
msgetl(2) .« . . . . .t e v e 4 et 4 e e s e e s e s« .message control operations
MBEEEL(2) « ¢ ¢ ¢ 4 o e e e e e e e e e e e e e e s e e s o o o «get message queue
MSEOP{2) « ¢ « ¢ ¢ 4 e e 4 4 4 e s s s s s s s e s o a o s « « . Mmessage operations
nice(2) . . . . ¢t . it e e 4 e e e e e e e . .change priority of a process
open(2) . . . . 4 e ¢ e e e e e e s e e e e e e oo o .openforreading or writing
ovride(2) . « . . ¢« 4ttt e vt e e e e e oo set/clear hardware OVRIDE bit
Pause(2) « . ¢ ¢ 4 4 4 4 e 4 o 4 s e e e e e s e o o o «suspend process until signal
PiPe(2) + ¢ ¢« « ¢« ¢ ¢ e 4 4 4 e e e 4 e e v e e s o . «create an interprocess channel
plock(2) « « « ¢ ¢ v v e v e v v v o e v o« o . .lock process, text, or data in memory
profil(2) . + ¢ ¢ ¢ 4 e i e s i e e e e e e e e s e e s s s . s .execution time profile
Ptrace(2) ¢ ¢ ¢ ¢ ¢ ¢ ¢« 4 4 4 e s s s s s s s s e s s e e e s s s s 4 oprocesstrace
read(2) . .« ¢ . ¢ 4 4 4 e 4 e et e e e s e e e e e e e e s e e+ . oreadfrom file
SbrK(2) ¢ ¢ ¢ v b e e e e e e e e e e e e e e e e e e e e e e e s s s »seebrk(2)
semctl(2) . . . 4 ¢ . . 4 v e e e v e e e e ... . .semaphore control operations
semget(2) « « ¢ . 4 4 4 e 4 4 e 4 s e e e s e e a e s e« o ogetsetof semaphores
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8emOP(2) « « + « 4 4 4 e v 4 e e s e s e s e e s e s e+ o semaphore operations
setgid(2) . . . . . . et e e e e e e e e e e e e e e . . . seesetuid(2)
BEtPEIP(2) « ¢ ¢ ¢ ¢ttt e e 4t s e e s s e s e e oo o o o« osetprocessgroup ID
setuid(2) . « ¢ ¢ ¢ ¢ ¢ e 4 4 4 e e s s s e s e s s s s o o« «setuser and group IDs
shmetl(2). . . . . . ... ... ..........shared memory control operations
shmget(2) . . . . ¢ ¢ « ¢ ¢ ¢« ¢ ¢ ¢ e e o e o s s« s o ogetshared memory segment
shmop(2) .« « « ¢« v ¢ ¢ ¢« ¢ ¢ v ¢ ¢ e e e e v o e oo oo« oshared memory operations
signal(2) . .. ......¢... ... .. .specify what to do upon receipt of a signal
BLBL(2) ¢« o ¢ 4 o 4 bt e e e e e e e e s e s e s e e e s e e s s s o o ogetfilestatus
BUME(2) o ¢ & ¢ ¢ e e e e e et e e e e e et e e e e e s e e e e e s e . osettime
BWIite(2) « « ¢ « ¢ ¢ ¢ ¢ ¢ s et e e e e s e o e« «synchronous write on a file
BYDC(2) & ¢ ¢ e v e e e e e e e s e s e e e e e e e e s e s o oupdatesuper-block
BME(2) « ¢ ¢ v 4 et e e e e e e s e e e e e s e e e e e e e e e e .« .gettime
times(2) « .« . . 4 . 4 ¢ ¢ 4 e e e e e e o oo o o .getprocess and child process times
wlimit(2) . . ¢ ¢ 4t s ettt e e e e e s s e e e e s o o o ogetandset user limits
umask(2) . ¢ . ¢« ¢t v s e v i et e e e e e e e« o osetand get file creation mask
umount(2) . . ¢ . ¢ 4 4 4 4t 4 s s s e s s e s s s e e s« » »unmount a file system
uname(2) . +« + + ¢+ s o 4 4 e o s e s s o s o+« . .getname of current UNIX system
unlink(2) . . . . . ¢ . . e i i i e e i e et e o . oremove directory entry
UStat(2) « . v o v e e e e e e e e e e e e e e e e w e e s .getfile system statistics
utime(2) « « ¢ ¢« ¢ ¢ e o o 4 4 e 4 ¢ oo« . .setfile access and modification times
wait(2) . .« . . ¢ . . e v e e e e o .o« . .waitfor child process to stop or terminate
Write(2) . . . . i e i e i e e e e e e et e e e e e e e e e e s . owriteon a file
“€XIt(2) v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e . .see exit(2)

3. Subroutines

viii

a64l(3¢) + « « « ¢+ ¢ ¢+ +« 4 « « « . convert between long integer and base-64 ASCII string
abort(3¢) « . . . . . i it i i i e et e v e e e . .generateanlOT fault
abort(3f) . . . . . . .. ..ttt .terminate Fortran program
abs(3¢) . . . . . . . . ... . e+« .returninteger absolute value
abs(3f) . « « . . . . . it i i it e et o Fortran absolute value
acos(3f) . .« . . . . . ¢ e v e e e Fortran arccosine intrinsic function
8cOS(3M) « ¢ 4 e e e e e e e e e e e e e e e e e e s e e e e s e s o oseesin(3m)
aimag(3f) . ......... ... .. .Fortranimaginary part of complex argument
aint(3f) . .......¢e.e...ee.....Fortraninteger part intrinsic function
alog(3f) .« ¢« vt e e e e e e e e e e e e e e e e e e e e e s e e e .. . seelog(3f)
AaloglO(Bf) v v ¢ v e e e e e e e e e e e e e e e e e e e e e e s s+ oseeloglO(3f)
amax0(3f) . .« . . . i e e e e e et e e e e e e e e e e e e e s .« osee max(3f)
amax;((?;;)................................seemaxgg
aminO(3f) . . & ¢ ¢ ¢t i i e e e e e e e e e e s e e e e e s e s s s s o8eemin

aminl(3f) . v . 4 4t e e e e e e e e e e e e e e e e e e e e e o« oseemin(3f)
8amOd(3f) . ¢ ¢ ¢ it e e i e e e e e e e e e e e e e e e e e e e . s oseemod(3f)
and(3f) . ... ... . e et eee... .Fortran Bitwise Boolean functions
anint(3f) . . . .......¢¢e ¢ .o ..Fortran nearest.integer functions
Bsctime(3c) o . v h c s e e e e e e e e e e e e e e e e e e e s e s o o8eectime(3c)
asin(3f) . « « + . ¢ . ¢ ¢ 4 ¢ s e e e e oo Fortran aresine intrinsic function
asin(3m) . . . . .t i e e e e et e e e e e e e e e e e e e s e s . oseesin(3m)
838ert(3X) « + « « ¢ 4 ¢ 4 4 4 e e e e s e e e e e oo o o o overify program assertion
atan(3f) . . . . <« . ¢ ¢ ¢ e+ v e .. .Fortran arctangent intrinsic function
atan(8m) . . . .t .t i i e e et e e e e e e e et e e e e e e .. oseesin(3m)
atan2(3f) . . . ... ...+ . . Fortran arctangent intrinsic function
atan2(3m) . « ¢ ¢ 4t e e e e e e e e et e e e e e e e e e e e s s . «seesin(3m)
Btof(3C) « v v e et e e e e e e e e e e e et e e e e e e e e s s . .seestrtod(3c)
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Bt0I(3C) « . vt i et e e e e e e e e e e e e e e e e e e s e e s s o «seestrtol(3c)
‘wl(sc) . . . . . . L . . . . . . L] L] L] L] . L] . . . . L] . . . . . L . . see strtol(s(:)
bsearch(3¢) . . « « ¢ ¢ ¢ ¢ ¢« ¢ s s e 4 e e e s o o o «binarysearch a sorted table
btebst((asfg) . . . . L] . . . . . . . . . L] . L] . . L] . . L . . . L . . . . . . ”e ig;%3f;
cabs e T
calloc(3c) « & o v v e 4 et e i e e e e e e e e e s e s e e e s o« o oseemalloc(3c)
€alloc(3X) « « ¢ v v e e e e e e e e s e e s e e e e e e e e s e« o oseemalloc(3x)
€cos(Bf) « v vk e e e e e e e e e e e e e e e e e « « o « o .s8ee cos(3f)
ceil(3m) . . . L e e et et e e e e e e e e e e e e e e e s o oseefloor(3m)
c;xp{gi; . . - . . . . . . . . Al Al . . L] . L] . L] . . L] . L . . L] . . . . . ’ee cxpga;;
car .......‘..‘.Q....C."............”eints
clearerr(3s) . . ¢ ¢« 4t 4t e b e e 4 e e e e e e e s e s s e e o o .seeferror(3s)
clock(3¢) . . . .. e s e o s s s s s e s s s e s s e e s o oreport CPU time used
clos(sf) o . . . L] . . L2 . . . . . . . . . . . L] . L3 L] . . L] L] . . . . . . m log(af)
empIX(3f) & ¢ o e e e e et t e e e s s e s e e s e e e e e e e e o o «8eeint(3f)

conjg(3f) « ¢« . v v e e e e e e e . . Fortran complex conjugate intrinsic function
cos(3f). . . . . ¢« v ¢ e v i e e e e e e e e Fortran cosine intrinsic function
cos(3m) « . . .00 o e 0. e e e e e s e e e e s s e e « o o o« « «seesin(3m)
cosh(3f) . . . . .. .00 « « « « « Fortran hyperbolic cosine intrinsic function

cosh(3m) . « . . . v v i i e e e i i e e e e e e e e e e e e e o o oseesinh(3m)
Crypt(3c) « « ¢ ¢ ¢« ¢« 4 4 e e 4 4 s e e e s e s s s e+ o o ogenerate DES encryption
esin(3f) & ¢ vt i et ot e e i e e e i et e e e e e e e e e e e e e s o oseesin(3f)

esqrt(3f) . . . . .. e e e e e e e e e e e e e e e e e e e e e s . «seesqrt(3f)
ctermid(3s) . . . . .. 0000 o0 « « « « « o« .generate file name for terminal
ctime(3¢) . . . . . .. e e e e e e e e e e e e . convert date and time to string
curses(3x) . . . . . . e e e e e e e CRT screen handling and optimization package
cuserid(3s) . . . . . . . . « « « « s o s« « o« «getcharacter login name of the user
dabs(3f) . . . . ..o 000 oL e e e e e e e e e « « « « .« .see abs(3f)
dacos(3f) © ¢ vt i e i e e e e e e e e s s e s s s s e e e s e s s s s «8eeacos(3f)
dasin(3f) . . . . . 0 i e e e e e e e e e e e e e e e e e e « « « .see asin(3f)
datan(3f) . . . . . ... 0. e e e s e e e e e s e e s e e s . .seeatan(3f)
datan2(3f) . . . . . . oo e .. e e s e e s s e s e o o o o o oseeatan2(3f)
dble(3f) . & o i i e e e e e e e e e e e e e e e e e e s e s s e . «seeint(3f)
demplx(3f) « « + v 4 v o oo e e e © e e e s s e e e e o e o o oseeint(3f)
gcon(jgig)sf).... ........ ...................seeconjg§3f;
cos(3f) . . . .o o000 e e e e 4 e e e e e e e e e e e s o o oseecos(3f
deosh(3f) . . . . . ... ... e e e s e s e e e s e s e e s e e e« o oseecosh(3M)
ddim(3f) . . . ..o 00 e e e e e e e e e e e e e oseedim(3f)
dexp(3f) . . « « . . ... s e s e e e e e e e e e e e e e e o . -seeexp(3f)
dial(3) . . . « ¢« ¢ ¢« .« ¢ ¢ ... .. .establish an out-going terminal line connection
dim(3f) .. ... © + e e e e s s s e e o« o «positive difference intrinsic functions

dimag(3f) . « & ¢ ¢t et e et e e e e e e e e et e e e e e e s s o «seeaimag(3f)
dint(3f) L] L] L] L] . L) L] . L] . . o . L] . L] . . L] L] L] . - . . L] . . L] . . L] . ue ain‘l(sf)
directory:(3x) . . . opendir, readdir, telldir, seekdir, rewinddir, closedir directory operations

dlog(3f) . . ¢ . v v oo e s e e e e e e e e e e e e e s s . see log(3f)
dloglO(3f) « & & ¢ 4 ¢ v 4 e e e e e e e e e s e e e e s e e e . . oseeloglO(3f)
dmax1(3f) . . . . .. . ... Gt e s e s e e e e s e s e e s s e s s e s «seemax(3f)
dminI(3f) . . ¢ . ottt e e e e e e e e e e « « « « e« o+« o «seemin(3f)
dmod(3f) . ¢ .t i e e e e et e e e e e e e e e e e e e e e e e s oseemod(3f)
dnint(3f) . . . . . ... 0. e e e e e e e s e e e s s e e e s o« oseeanint(3f)
dprod(3f) . . . . .. ..o .. « « « . double precision product intrinsic function
drand48(3¢) . . . . . . . . . . .generate uniformly distributed pseudo-random numbers
dsign(3f) . . ... ... e e e e e e e e e e e © e o e s s e o o« «seesign(3f)
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dsin(3f) . ¢ ¢ ¢t i e e e e e e e e e e e e e e e e e e e e .. .seesin(3)
dSiDh(3f) « ¢« ¢ .t e e e e e e e e e e e e e e e e e e e e e s e . .seesinh(3f) N
dsgrt(3f) .« ¢ ¢ o ot et et e e e s e e e s e e s e s e e s e e e« o oseesqrt(3f)
dtan(3f) « . ¢ . . 0 e e e e e e e e e e e e e s e e e e e e s s e s o «s8eetan(3f)
dtanh(3f) « « ¢« ¢ . ¢t 4t 4 e e i e e e s v e e e e e e e s s o o« oseetanh(3f)
ecvVt(3¢) « « ¢« ¢ 4 e e e e e e e e+ s o . .convert floating-point number to string
edata(3c) . ¢ ¢ e v e e e e e e e e e e e e e e e s e s e e e s s s o« o8eeend(3c)
encrYPt(3€) ¢ v . v et et e e e e e e e e e e s e e e e e e e s o« o8e€CTypt(3c)
end(3¢) . . . . s .t .t e e et e et e e e e e s e o o olastlocationsin program
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base termcap
base terminfo . . . . . .
base-84 ASCII string /164a

Bessel functions . . . . . .
binary input/output . . . .
binary search a sorted table

binary search trees tsearch,

bit /ieor, ishft, ishftc, ibits, .
bit ovride . . . ... ..
Bitwise Boolean functions /xor,
Boolean functions /or, xor, not,
brk, sbrk change data segment
bsearch binary search a sorted
btest, ibset, ibelr, mvbits bit .
buffered input/output package

buffering to a stream
bytes .. .. ... ...
cabs, zabs Fortran absolute

call stat e e e e e e e
calloc main memory allocator
calloc, mallopt, mallinfo fast
calls and error numbers . . .
capability data base . . . .
capability data base . . . .
ccos Fortran cosine intrinsic
ceil, fmod, fabs floor, . . .
ceiling, remainder, absolute/
cexp Fortran exponential .
change data segment space .
change modeof file . . . .
change or add valueto . . .
change owner and group of a file
change priority of a process . .
change root directory . . . .
change working directory . . .
chanpel . ... ......
char explicit Fortran type/ . .
character back into input stream
character login name of the user

character or word from a stream
character or word on a stream .
characterset . . . . . . . . .
characters /isprint, isgraph, . .
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ascii§5
ascii(5
a64](3c)
ctime(3c)
sin(3m)
asin(3f)
a.out(4)
assert(3x)
assert(3x)
setbuf(3s)
sin(3m)
atan(3f)
sin(3m)
atan2(3f)
strtod(3c)
strtol(3c)
strtol(3c)
termcap(4)
terminfo(4)
a641(3c)
jO(3m)
fread(3s)
bsearch(3c)
tsearch(3c)
ior(3f)
ovride(2)
and(3f
and(3f
brk(2)
bsearch(3c)
ior(3f)
stdio(3s)
setbuf(3s)
swab(3c)
abs(3f)
stat(5)
malloc§3c)
malloc(3x)
intro(2)
termcap(4)
terminfo(4)
cos(3f)
floor(3m)
floor(3m)
exp(3f)
brk(2)
chmod(2)
putenv(3c)
chown(2)
nice(2)
chroot(2)
chdir(2)
pipe(2)
int(3f)
ungetc(3s)
cuserid(3s)
gete(3s)
pute(3s)
ascii(5)
isalpha(3c)
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_tolower, toascii translate

processed by fsck
times get process and
terminate wait wait for

a file

isgraph, isentrl, isascii
inquiries ferror, feof,
alarm set a process alarm

intrinsic/ log, alog, dlog,

ldclose, Idaclose

close

fclose, flush

/[telldir, seekdir, rewinddir,
idint, real, float, sngl, dble,
system issue a shell
system issue a shell
return the number of
getarg return Fortran
ar

output /a.out

loglO0, alogl0, dlogl0 Fortran
ldclose, ldaclose close a

read the file header of a

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

indexed named section header of a
to an indexed named section of a
of a symbol table entry of a
indexed symbol table entry of a
seek to the symbol table of a

line number entries in a
relocation information for a
scnhdr section header for a
routines ldfcn

ldopen, ldaopen open a

/line number entries of a

entry /retrieve symbol name for
format syms

filehdr file header for

ftok standard interprocess

Ige, Igt, lle, it string

expression regcmp, regex

regexp regular expression

term format of

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

uxrc ICON/UXB run-time
conjugate intrinsic function

conjg, dconjg Fortran complex
an out-going terminal line

math math functions and

fent]  file

iarge

Icon International, Inc.

characters /tolower, _toupper, .
chdir change working directory
checklist list of file systems .
child process times . . . . . .
child process to stopor . . . .
chmod change mode of file .
chown change owner and group
chroot change root directory
classify characters /isprint, . .
clearerr, fileno stream status
elock « ¢ 4 0o o 0 h 0o ..
clock report CPU time used .
clog Fortran natural logarithm
close close a file descriptor
close a common object file .
close a file descriptor
close or flush a stream . . .
closedir directory operations
emplx, demplx, ichar, char/ /ifix,
command . . . . o 4 o .
command from Fortran . .
command line arguments . .
command-line argument . .
common archive file format .
common assembler and link editor
common logarithm intrinsic/
common object file . . . . ..
common object file ldfhread . .
common object file /seek to line .
common object file /seek . . . .
common object file /to relocation
common object file /readan . .
common object file /seek . . . .
common object file /the index
common object file /read an
common object file ldtbseek
common object file linenum
common object file reloc .
common object file . . . .
common object file access .
common object file for reading
common object file function . .
common object file symbol table
common object file symbol table
common object files
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communication package . . .
comparison intrinsic functions .
compile and execute regular .
compile and match routines .
compiled term file. . . . . . .
complementary error function .
complex argument aimag, . .
complex conjugate intrinsic . .
compute the index of a symbol
configuration file . ... ..
conjg, dconjg Fortran complex
conjugate intrinsic function . .
connection dial establish . .
constants « + o o ¢ o 4 o0 . o
control
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toupper(3c)
chdir(2)
checklist(4)
times(2)
wait(2)
chmod(2)
chown(2)
chroot(2)
isalpha(3c)
ferror(3s)
alarm(2)
clock(3c)
log(3f)
close(2)
ldclose(3x)
close(2)
fclose(3s)
directory:(3x)
int(3f)
system(3s)
system(3f)
iarge(3f)
getarg(3f)
ar(4) )
a.out(4)
log10(3f)
ldclose(3x)
ldfhread(3x)
ldlseek(3x)
ldohseek(3x)
ldrseek(3x)
ldshread(3x)
ldsseek(3x)
ldtbindex(3x)
ldtbread(3x)
ldtbseek(3x)
linenum(4)
reloc(4)
scnhdr(4)
1dfen(4)
ldopen(3x)
ldlread(3x)
ldgetname(3x)
syms(?
filehdr(4)
ftok(3c)
Ige(3f)
regemp(3x)
regexp(5)
term(4)
erf(3m)
aimag(3f)
conjg(3f)
Idtbindex(3x)
uxre(4)
conjg(3f)
conjg(3f)
dial(3c)
math(5)
fentl(2)

xix



Permuted Indez

ioctl

msgctl message

semctl semaphore

shmet! shared memory

fentl file

term

char explicit Fortran type
and long integers 13tol, 1tol3
base-64 ASCII string a64l, 164a
[localtime, gmtime, asctime, tzset
string ecvt, fevt, gevt

scanf, fscanf, sscanf
double-precision/ strtod, atof
strtol, atol, atoi

file

intrinsic function
trigbnometric functions sin,
cosine intrinsic function

sinh,

cos, dcos, ccos Fortran

cosh, dcosh Fortran hyperbolic

cpio format of

clock report

rewrite an existing one

file tmpnam, tempnam
existing one creat

fork

tmpfile

pipe

umask set and get file
optimization package curses
DES encryption

function sin, dsin,

intrinsic function sqrt, dsqrt,
terminal

asctime, tzset convert date/
uname get name of

the slot in the utmp file of the
getcwd get path-name of
optimization package

name of the user

absolute value abs, iabs,
intrinsic function acos,
function asin,

termcap terminal capability
terminfo terminal capability

/sgetl access long integer
plock lock process, text, or
stat

brk, sbrk change

types primitive system

intrinsic function atan,

intrinsic function atan2,
/gmtime, asctime, tzset convert
/ifix, idint, real, float, sngl,
/real, float, sngl, dble, emplx,
conjugate intrinsic/ conjg,
intrinsic function cos,

intrinsic function cosh,

control device . .
control operations
control operations
control operations
control options . . . . .

conventional names for t.ermmals
conversion /cmplx, demplx, ichar,
convert between 3-byte integers .
convert between long integer and

convert date and time to string .
convert floating-point number to

convert formatted input
convert string to

* o e @
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.
convert string to integer . . . .
core format of memory image .
cos, dcos, ccos Fortran cosine .
cos, tan, asin, acos, atan, atan2 .
cosh, dcosh Fortran hyperbolic .
cosh, tanh hyperbolic functions
cosine intrinsic function
cosine intrinsic function . . .
cpio format of cpio archive .
cpio archive .
CPUtimeused . ... ...
creat create a new fileor . .
create a name for a temporary
create a new file or rewrite an
Create a new process . . . o .
create a temporary file . . . .
create an interprocess channel
creationmask . . . . . . . .
CRT screen handling and . .
crypt, setkey, encrypt generate
csin  Fortran sine intrinsic
esqrt  Fortran square root . .
ctermid generate file name for
ctime, localtime, gmtime, . . .
current UNIX system . . . . .
current user ttyslot find
current working directory . . .
curses CRT screen handling and
cuserid get character login
dabs, cabs, ztabs Fortran .
dacos Fortran arccosine . . . .
dasin Fortran arcsine intrinsic .

o o o
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e o o o o o s o o s o o+ o

data base
data base
data in a machine-independent/

datain memory . . « « « o o
data returned by stat system call
data segment space allocation .
datatypes . .« « ¢ o ¢ ¢ o o
datan Fortran arctangent . . .

e e o o e o o o o

e o o o o o o o o

datan2 Fortran arctangent .
date and time to string . .
dble, cmplx, demplx, ichar, char/
demplx, ichar, char exphcxt,/ ..
dconjg Fortran complex . . . .
dcos, ccos Fortran cosine . . .
dcosh Fortran hyperbolic cosine

ioctl(2)
msgetl(2)
semct](2)
shmetl(2)
fcntliS%
term(5
int(3f)
13tol(3¢)
2641(3¢)
ctime(3c)
ecvt(3c)
scanf(3s)
strtod(3c)
strtol(3c)
core(4)
cos(3f)
sin(3m)
cosh(3f)
sinh(3m)
cos(3f)
cosh(3§')
cpio(4
cpi::?al)
clock(3¢)
creat(2)
tmpnam(3s)
creat(2)
fork(2)
tmpfile(3s)
pipe(2)
umask(2)
curses(3x)
erypt(3c)
sin(3f)
sqrt(3f)
ctermid(3s)
ctime(3¢)
uname(2)
ttyslot(3c)

getewd(3c)

curses(3x)

cuserid(3s)

abs(3f)

acos(3f)

asin(3f)

termcap(4)

terminfo(4)

sputl(3x)

plock(2)

stat(5)

brk(2)

types(5)

atan(3f)

atan2(3f

ctime(3c

intéaf )

int(3f

conjg()3f)
COS(3f ) ‘// b
cosh(3f) ‘

e & o & @ o o o @ ¢ & o o o o & & o s s s o s
e @ o o a4 o o 6 6 o o & o & o o 0o 0 o s 2 s e o
e o ® © o o o 6 @ o © o & 0 o o o e o o o s o o

booo'o.oo..o.o‘o...lo"..Otnooooo.

e o o o 8 & & o o o

¢ o o o & o o © o o o s o

.
e o 8 & s o ® o o e s & o o e o

e o o o o o

e e o @ o e o e o & & o o o+ o
e o o o o

o o
e o o & & © o e o e o o & & o o o o

e o e e o 6 o o o o o o o o o & o o o o o o

e & o o o e o o o o o o o o o

Icon International, Inc.



-

¢

"

intrinsic functions dim,

crypt, setkey, encrypt generate
close close a file

dup duplicate an open file
from SLPT printers dosprinters
access

ioct] control

intrinsic function exp,

terminal line connection

dim, ddim, idim positive
difference intrinsic functions
complex argument aimag,
intrinsic function aint,

dir format of

chdir change working

chroot change root

get path-name of current working
unlink remove

telldir, seekdir, rewinddir,/
seekdir, rewinddir, closedir
ordinary file mknod make a
acct enable or

list of MPS/DOS virtual

list of SMILE virtual

hypot Euclidean

[lcong48 generate uniformly
logarithm intrinsic/ log, alog,
intrinsic/ logl0, alogl0,

max, max0, amax0, max]l, amaxl,
min, min0, amin0, minl, aminl,
intrinsic functions mod, amod,
nearest integer functions anint,
virtual disks

spooled output from SLPT/
intrinsic function dprod
strtod, atof convert string to
intrinsic function

nrand48, mrand48, jrand48,/
intrinsic function sign, isign,
intrinsic function sin,

intrinsic function sinh,

root intrinsic function sqrt,
function tan,

tangent intrinsic function tanh,
descriptor

dup

floating-point number to string
end, etext,

/a.out common assembler and link

effective user, real group, and
/getgid, getegid get real user,
accounting acct

crypt, setkey,

setkey, encrypt generate DES
locations in program

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

Icon International, Inc.

ddim, idim positive difference
DES encryption
descriptor
descriptor . . . . . 0 . .
destinations for spooled output

determine accessibility of a file

device . . ¢ ¢ ¢ o ¢ 0 0 o .
dexp, cexp Fortran exponential
dial establish an out-going .
difference intrinsic functions .
dim, ddim, idim positive

e o o o o o o

® o o o o o o o o

e o o o o o o

.

dimag Fortran imaginary part of

dint Fortran integer part . .
dir format of directories
directories
directory
directory . . ¢« « o . .
directory getewd . . .
directory entry . . . .
directory: opendir, readdir,
directory operations /telldir,
directory, or a special or . .
disable process accounting .
disks dosdisks
disks smiledisks
distance function

e o o o o

e o o o o

e o o © o o o o o o o o o

e o ¢ o o

.

e o o e o o o o o o o o o

o o e o o o o o o o o

e © o o 6 o o o o o o o o o

distributed pseudo-random numbers
dlog, clog Fortran natural . . . .
dlogl0 Fortran common logarithm
dmaxl Fortran maximum-value/

dminl Fortran minimum-value/
dmod Fortran remaindering .
dnint, nint, idnint Fortran .
dosdisks list of MPS/DOS . .
dosprinters destinations for .
double precision product .
double-precision number . . .
dprod double precision product
drand48, erand48, Irand48, . .
dsign Fortran transfer-of-sign
dsin, csin Fortransine . . .
dsinh Fortran hyperbolic sine
dsqrt, csqrt  Fortran square .
dtan Fortran tangent intrinsic
dtanh Fortran hyperbolic . .
dup duplicate an open file . .
duplicate an open file descriptor
ecvt, fevt, gevt  convert . . .
edata last locations in program
editoroutput . . . . . . . .
effective group IDs /real user, .
effective user, real group, and/
enable or disable process

LY
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.
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encrypt generate DES encryption

encryption crypt,
end, etext, edata last . . . .
endgrent, fgetgrent get group/
endpwent, fgetpwent get/ . .
endutent, utmpname

entries from name list

e o o o o o
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Permuted Index

dim(3f)
erypt(3c)
close(2)
dup(2)
dosprinters(4)
access(2)
ioctl(2)
exp(3f)
dial§3c)

dim ng
dim(3f
aimag(3f)
aint(3f)
dir(4

dir(4
chdir(2)
chroot(2)
getewd(3¢)
unlink(2)
directory:(3x)
directory:(3x)
mknod(2)
acct(2)
dosdisks(4)
smiledisks(4)
hypot(3m)
drand48(3¢c)
log(3?
log10(3f)
max{3f)
min(3f)
mod(3f)
anint(3f)
dosdisks(4)
dosprinters(4)
dprod(3f)
strtod(3c)
dprod(3f)
drand48(3c)
sign(3f)
sin(3f)
sinh(3f)
sqrt(3f)
tan(3f)
tanh(3f)
dup(2;
dup(2
ecvt(3c)
end(3¢)
a.out(4)
getuid(2)
getuid(2)
acct(2)
erypt(3c
erypt(3c
end(3c)
getgrent(3c)
getpwent(3c)
getutent(3c)
nlist(3¢)



Permuted Index

linenum line pumber

/ldlitem manipulate line number
/ldnlseek seek to line number
/idnrseek seek to relocation
fgetgrent get group file
fgetpwent get password file
utmpname access utmp file
common object file symbol table
putpwent write password file
unlink remove directory

utmp, wtmp utmp and wtmp
/the index of a symbol table
/read an indexed symbol table

environ user

putenv change or add value to
profile setting up an

getenv return value for

getenv return Fortran

* mrand48, jrand48,/ drand48,
complementary error function
complementary error/ erf,
system error messages perror,
error function and complementary
error function erf, erfc
sys_errlist, sys_nerr system
introduction to system calls and
matherr

line connection dial

program end,

hypot

execlp, execvp execute a file
execute a file execl, execv,
execl, execv, execle, execve,
execle, execve, execlp, exeevp
regcmp, regex compile and
sleep suspend

monitor prepare

profil

execvp execute a file execl,

a file execl, execv, execle,
execv, execle, execve, execlp,
create a new file or rewrite an
exit,

exponential intrinsic function
exponential, logarithm, power,/
/dble, emplx, demplx, ichar, char
exp, dexp, cexp Fortran

exp, log, logl0, pow, sqrt
compile and execute regular
routines regexp regular
absolute/ floor, ceil, fmod,
data in a machine-independent
/calloc, mallopt, mallinfo

abort generate an IOT
stream

floating-point number to/ ecvt,

entries in a common object file .
entries of a common object file/ .
entries of a section of a common/
entries of a section of a common/
entry /setgrent, endgrent, . . .
entry /setpwent, endpwent, . .
entry /setutent, endutent, . . .
entry /retrieve symbol name for
entry
COITY ¢ o ¢ o o o o o o o
entry formats . . . . o . .
entry of a common object file
entry of a common object file
environ user environment
environment
environment . . . o . .
environment at login time
environment name . . . .
environment variable . .
erand48, Irand48, nrand48,
erf, erfc error function and
erfc error function and . .
errno, sys_errlist, sys_nerr .
error function erf, erfc . ..
error function and complementary
error messages perror, errno, . .
error numbers intro .
error-handling function . . . .
establish an out-going terminal .
etext, edata last locations in
Euclidean distance function .
execl, execv, execle, execve, .
execle, execve, execlp, execvp
execlp, execvp execute a file
execute a file execl, execv, .
execute regular expression .
execution for interval . . .
execution profile . . . . . .
execution time profile .
execv, execle, execve, execlp,
execve, execlp, execvp execute
execvp execute a file execl, .
existing one creat e e e
-exit terminate process . . .
exit, _exit terminate process .
exp, dexp, cexp Fortran . . .
exp, log, logl0, pow, sqrt .
explicit Fortran type conversion
exponential intrinsic function .
exponential, logarithm, power,/
expression regemp, regex . .
expression compile and match .
fabs floor, ceiling, remainder,
fashion. faccess long integer
fast main memory allocator
fault « « « &« ¢« ¢ ¢« o ¢ o &
fclose, flush close or flush a
fentl file control . . . . .
fcntl file control options . .
fevt, gevt  convert
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linenum(4)
ldlread(3x)
ldiseek(3x)
ldrseek(3x)
getgrent(3c)
getpwent(3c)
getutent(3c)
ldgetname(3x)
putpwent(3c)
unlink(2)
utmp(4)
ldtbindex(3x)
ldtbread(3x)
environ(5
environ(sg
putenv(3c)
profile(4)
getenv(3c)
getenv(3f)
drand48(3¢)
erf(3m

erf(3m
perror(3c)
erf(3mg
erf(3m
perror(3c)
intro(2)
matherr(3m)
dial(3¢)
end(3¢)
hypot(3m)
execl(2
execl(2
execl(2)
execl(2)
regemp(3x)
sleep(3c)
monitor(3c)
profil(2)
execl§2g
execl(2
execl(2)
creat(2)
exit(2
exit(2
exp(3f)
exp(3m)
int(3f)
exp(3f)
exp(3m)
regemp(3x)
regexp(5)
floor(3m)
sputl(3x)
malloc(3x)
abort§3c)
fclose(3s)
fcntl(Qg
fentl(5
ecvt(3c) i
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fopen, freopen,

status inquiries ferror,

stream status inquiries

fclose,

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

determine accessibility of a

chmod change mode of

change owner and group of a

core format of memory image
execlp, execvp execute a

group group

issue issue identification

header of a member of an archive
ldaclose close a common object
file header of a common object

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

of a section of a common object
section header of a common object
named section of a common object
table entry of a common object
table entry of a common object
symbol table of a common object
number entries in a common object
link link to a

or a special or ordinary

passwd password

read read from

information for a common object
sccsfile format of SCCS

header for a common object
swrite synchronous write on a
term format of compiled term
tmpfile create a temporary
create a name for a temporary
ICON/UXB run-time configuration
write write on a

times utime set

ldfcn  common object

fentl

fcntl

umask set and get

close close a

dup duplicate an open

endgrent, fgetgrent get group
fgetpwent get password
endutent, utmpname access utmp
putpwent write password
ldaopen open a common object
acct per-process accounting

ar common archive

intro introduction to

number entries of a common object
files filehdr

file ldfhread read the

ldohseek seek to the optional
mktemp make a unique
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fdopen open a stream . .
feof, clearerr, fileno stream

ferror, feof, clearerr, fileno
fHush

fgetgrent

fgets get a string from a
file access ... ....
file ...0000000
file chown
file . ..0c0eoee
file /execv, execle, execve,
file ....¢0000.0

file

e o o o o o o

e e o o o o o o o o

file ldahread read the arclnve

file ldclose, « « . . . . .
file ldfhread read the . .

file /seek to line number entries

file /seek to the optional .

file /seek to relocation entries

file /read an indexed named
file /seek to an indexed .
file /the index of a symbol
file /read an indexed symbol
file 1dtbseek seek to the .
file linenum line . . ..
file e s e e e s e e

file mknod make a directory,

file . ...
file ..
file reloc relocation . .
file . ...
file scnhdr section .

file . ...¢¢0¢0000.
file. « ¢ ¢ ¢ ¢ 0 ¢ o
file . .¢¢o¢00.
file tmpnam, tempnam

file uxrc e e s e e e
file . ..¢¢0¢0¢o¢..
file access and modification
file access routines . .
file control . . . . .
file control options . .
file creation mask . .

e o o o o

file descriptor . .
file descriptor . .

e o o o o o

file entry /getgrnam, setgrent,
file entry /setpwent, endpwent,
file entry /pututline, setutent,

fileentry . . . . .. ..
file for reading ldopen, . .
file format
file format
file formats

e o o o o o o

e o o o o o o

file function /manipulate line
file header for common object
file header of a common object . .
file header of a common object/ . . . . .

file name . . .

e o o o o

close or flush a stream
fgetc, getw get character or
get group file entry
fgetpwent get password file/

e o e e e o o o o
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fopen(3s)
ferror(3s
ferror(3s
fclose(3s)
getc(3s)
getgrent(3c)
getpwent(3c)
gets(3s)
access(2)
chmod(2)
chown(2)
core(4)
execl(2)

- group(4)

issue(4)
ldahread(3x)
ldclose(3x)
ldfhread(3x)
ldlseek(3x)
ldohseek(3x)
ldrseek(3x)
ldshread(3x)
ldsseek(3x)
ldtbindex(3x)
ldtbread(3x)

. ldtbseek(3x)

linenum(4)
link(2)

. mknod(2)

passwd(4)

. read(2)
. reloc(4)

sccsfile(4)
scnhdr(4)
swrite(2)
term(4)
tmpfile(3s)
tmpnam(3s)
uxre(4)

. write(2)

utime(2)
ldfen(4)
fentl(2)
fentl(5)
umask(2)
close(2)
dup(2)
getgrent(3c)
getpwent(3c)
getutent(3c)
putpwent(3c)
ldopen(3x)
acct(4)

ar(4)
intro(4)
ldiread(3x)
filehdr(4)
ldfhread(3x)

. ldohseek(3x)
. mktemp(3c)
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ctermid generate

/find the slot in the utmp

creat create a new

Iseek move read/write

rewind, ftell reposition a

stat, fstat get

symbol name for common object
syms common object

mount mount a

umount unmount a

ustat get

mnttab mounted

fs format of

checklist list of

ftw walk a

object files

ferror, feof, clearerr,

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

the current user ttyslot

ichar,/ int, ifix, idint, real,
ecvt, fevt, gevt  convert

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

fclose, flush close or
remainder, absolute/ floor, ceil,
stream

per-process accounting file

ar common archive file
common object file symbol table
inode

term

cpio

dir

fs

graphical primitive string,
. core
scesfile

files fspec

intro introduction to file
utmp, wtmp utmp and wtmp entry
scanf, fscanf, sscanf convert
print{, fprintf, sprintf print
/viprintf, vsprintf print

/viprintf, vsprintf print

issue a shell command from

abs, iabs, dabs, cabs, zabs

system signal signal specify
function acos, dacos

function asin, dasin

function atan2, datan?2

function atan, datan

and, or, xor, not, Ishift, rshift

getarg return

intrinsic/ logl0, alog10, dlogl0

gps

XXiv

file name for terminal
file of the current user

file or rewrite an existing one .
file pointer . . .. ... ..
file pointer in a stream fseek, .
filestatus . . .. ... ..
file symbol table entry /retrieve
file symbol table format
file system .
file system ... ..
file system statistics .
file system table . . .
file system volume . .
file systems processed by fsck

filetree . ... .00 ..

filehdr file header for common
fileno stream status inquiries
files filehdr
files fspec . . . . .. ..

files gps graphical primitive

files « ¢ v v v o 0o v 0o

find name of a terminal . .

find the slot in the utmp file of
float, sngl, dble, cmplx, demplx,
floating-point number to string
floating-point numbers frexp, .
floor, ceil, fmod, fabs floor, .
floor, ceiling, remainder, . . .
flush a stream . . . .. . . .
fmod, fabs floor, ceiling, . . .
fopen, freopen, {dopen open a
fork create a new process .
format acct .
format . . . . .. 0 0.

* o o

e o o o e o o

e o o o o
e o o o
e o o o

e o o o o

e o e o o o

format syms
format of an i-node
format of compiled term file.
format of cpio archive
format of directories . . . .
format of file system volume

format of graphical files . .
format of memory image file
format of SCCS file . . .
format specification in text

formats
formats . . . ... ..
formatted input . . . . .
formatted output . . . .
formatted output of a varargs/
formatted output of a varargs/
Fortran system e o e o e s
Fortran absolute value . . . .
Fortran action on receipt of a

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

e o o o o
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Fortran Bitwise Boolean functions

Fortran command-line argument
Fortran common logarithm

0.00.0.0.'.0.QQ.QOUQD...OOO0"clc.o.oloc..o‘c..'oo.l.‘.‘
e o o o o

ctermid(3s)
ttyslot(3c)
creat(2)
Iseek(2)
fseek(3s)
stat(2)
ldgetname(3x)
syms(4
mount(2)
umount(2)
ustat(2)
mnttab(4)
fs(4)
checklist(4)
ftw(3c)
filehdr(4)
ferror(3s)
filehdr(4)
fspec(4)
gps(4
lockf(3¢)
ttyname(3c)
ttyslot(3c)
int(3f)
ecvt(3c)
frexp(3c)
floor(3m)
floor(3m
fclose(3s
floor(3m)
fopen(3s)
fork(2)
acct(4)
ar(4)
syms(4)
inode(4)
term(4)
cpio(4)
dir(4)
fs(4)
gps(4)
core(4)
sccsfile(4)
fspec(4
intro(4
utmp(4)
scanf(3s)
printf(3s)
vprintfgss)
vprint{(3x)
system(3f)
abs(3f)
signal(3f)
acos(3f)
asin(3f)
atan2(3f)
atan(3f)
and(3f)
getarg(3f)
log10(3f)

Icon International, Inc.



intrinsic function conjg, dconjg
cos, dcos, ccos

getenv return

function exp, dexp, cexp
intrinsic function cosh, dcosh
function sinh, dsinh

intrinsic function tanh, dtanh
argument aimag, dimag
function aint, dint

/max0, amax0, maxl, amaxl, dmaxl

/min0, amin0, minl, aminl, dminl
intrinsic/ log, alog, dlog, clog
anint, dnint, nint, idnint

abort terminate

functions mod, amod, dmod
sin, dsin, csin

function sqrt, dsqrt, csqrt

len return length of

index return location of
function tan, dtan

mclock return

intrinsic/ sign, isign, dsign
demplx, ichar, char explicit
formatted output printf,

word on a stream putc, putchar,
' puts,
input /output

memory allocator malloc,
mallinfo fast main/ malloc,
fopen,

parts of floating-point numbers

formatted input scanf,

list of file systems processed by
a file pointer in a stream

text files

stat,

in a stream fseek, rewind,
communication package

Fortran arccosine intrinsic
Fortran integer part intrinsic
dasin Fortran arcsine intrinsic
Fortran arctangent intrinsic
Fortran arctangent intrinsic
complex conjugate intrinsic
ccos Fortran cosine intrinsic
hyperbolic cosine intrinsic
precision product intrinsic
function and complementary error
Fortran exponential intrinsic
gamma log gamma

hypot Euclidean distance
entries of a common object file
common logarithm intrinsic
natural logarithm intrinsic
matherr error-handling

prof profile within a
transfer-of-sign intrinsic

esin  Fortran sine intrinsic
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Fortran complex conjugate . . .
Fortran cosine intrinsic function
Fortran environment variable .
Fortran exponential intrinsic .
Fortran hyperbolic cosine . .
Fortran hyperbolic sine intrinsic
Fortran hyperbolic tangent . .
Fortran imaginary part of complex
Fortran integer part intrinsic . .
Fortran maximum-value functions
Fortran minimum-value functions
Fortran natural logarithm . . .
Fortran nearest integer functions
Fortran program . . . . . .
Fortran remaindering intrinsic
Fortran sine intrinsic function
Fortran square root intrinsic .
Fortran string .
Fortran substring . . . . . .

e o o o o

e o o o o o

Fortran tangent intrinsic . .
Fortran time accounting
Fortran transfer-of-sign . . .
Fortran type conversion /cmplx,
fprintf, sprintf print . . . . .
fpute, putw put characteror .
fputs put a string on a stream .
fread, fwrite binary . . . . .
free, realloc, calloc main . . .
free, realloc, calloc, mallopt, . .
freopen, fdopen open a stream .
frexp, ldexp, modf manipulate .
fs format of file system volume
fscanf, sscanf convert . . . .
fsck checklist e s e e e e e
fseek, rewind, ftell reposition

fspec format specification in .
fstat get filestatus . . . . .
ftell reposition a file pointer .
ftok standard interprocess .
ftw walk a file tree
function
function
function
function
function
function
function
function

e o o o o o o o o

acos, dacos e e e
aint,dint . . . . .
asil, « o« &+ o o o o &
atan2, datan2 . . .
atan,datan . . . .
conjg, dconjg Fortran
cos,dcos, . « . . . .
cosh, dcosh Fortran

e o o & 6 & e & & o o o o o

function dprod double . . . .
function erf, erfc error . . . .
function exp, dexp, cexp . e
function . .« « ¢ ¢« v ¢ o o o .
function .« ¢« ¢ ¢ ¢ ¢ o o o 0

function /manipulate line number
function /dlogl0 Fortran . . .
function /dlog, clog Fortran . .
function
function . . . . . ... ..
function /isign, dsign Fortran .
function sin, dsin,

e @ o e o o o o o o o
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conjg(3f)
cos(3f)
getenv(3f)
exp(3f)
cosh(3f)
sinh(3f)
tanh(3f)
aimag(3f)
aint(3f)
max(3f)
min(3f)
log(3f)
anint(3f)
abort(3f)
mod(3f)
sin(3f)
sqrt(3f)
len(3f8
index(3f)
tan(3f)
mclock(3f)
sign(3f)
int(3f)
printf(3s)
putc(3s)
puts(3s)
fread(3s)
malloc(3c)
malloc(3x)
fopen(3s)
frexp(3c)
fs(4)
scanf(3s)
checklist(4)
fseek(3s)
fspec(4)
stat(2)
fseek(3s)
ftok(3¢c)
ftw(3c)
acos(3f)
aint(3f)
asin(3f)
atan2(3f)
atan(3f)
con;jg(3f)
cos(3f)
cosh(3f)
dprod(3f)
erf(3m)
exp(3f)
gamma(3m)
hypot(3m)
ldlread(3x)
log10(3f)
log(3f)
matherr(3m)
prof(5)
sign(3f)
sin(3f)
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Fortran hyperbolic sine intrinsic
Fortran square root intrinsic
dtan Fortran tangent intrinsic
hyperbolic tangent intrinsic
function erf, erfc error

rshift Fortran Bitwise Boolean
idnint Fortran nearest integer
positive difference intrinsic
logarithm, power, square root
remainder, absolute value

i0, j1, jn, yO, y1, yn Bessel

llt string comparison intrinsic
dmax1l Fortran maximum-value
dminl Fortran minimum-value
Fortran remaindering intrinsic
acos, atan, atan2 trigonometric
sinh, cosh, tanh hyperbolic
math math

fread,

gamma log

number to string ecvt, fevt,
abort

crypt, setkey, encrypt

ctermid

/irand48, srand48, seed48, lcong4®
rand, srand random number
srand simple random-number
command-line argument
character or word from a stream
character or word from a/ getc,
working directory

getuid, geteuid, getgid,
environment variable
environment name

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

argument vector

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

setpwent, endpwent, fgetpwent/
fgetpwent/ getpwent, getpwuid,
endpwent, fgetpwent/ getpwent,
stream

and terminal settings used by
settings used by getty

get real user, eflective user,/
pututline, setutent, endutent,/
setutent, endutent,/ getutent,
endutent,/ getutent, getutid,

a stream getc, getchar, fgete,
date and time/ ctime, localtime,
setjmp, longjmp non-local

xxvi

function sinh, dsinh o« o o e
function sqrt, dsqrt, csqrt
function tan, . . « « « « o &
function tanh, dtanh Fortran
function and complementary error
functions /or, xor, not, Ishift, . .
functions anint, dnint, nint, . .
functions dim, ddim, idim . . .
functions /sqrt exponential, . .
functions /fabs floor, ceiling, .

.
o e o
.

.

functions . « « ¢ ¢ ¢ o ¢ o
functions lge, Igt, lle,
functions /amax0, max1, amaxl,
functions /amin0, minl, aminl,
functions mod, amod, dmod

functions sin, cos, tan, asin,

functions . « ¢« ¢ . . . . &
functions and constants . .
fwrite binary input/output

gamma log gamma function
gamma function . . . . . .
gevt  convert floating-point

generate an IOT fault . . .
generate DES encryption . .
generate file name for terminal
generate uniformly distributed/
generator irand, . . . . . .
generator rand, . . . . . . .
getarg return Fortran . . .
getc, getchar, fgetc, getw get .
getchar, fgetc, getw get . . . .
getewd get path-name of current
getegid get real user,/
getenv return Fortran
getenv return valuefor . . . .
geteuid, getgid, getegid get .

getgid, getegid get real user, .
getgrent, getgrgid, getgrnam, .

e o o o

o o o o o o o o o o

3
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0
.
.
.
.
.
.
.
.
.
.
.
.
3

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 fromUID . . .
getpwent, getpwuid, getpwnam, .
getpwnam, setpwent, endpwent, .
getpwuid, getpwnam, setpwent, .
gets, fgets get a string froma .
getty gettydefs speed . . . . .
gettydefs speed and terminal .
getuid, geteuid, getgid, getegid .
getutent, getutid, getutline, . . .
getutid, getutline, pututline,
getutline, pututline, setutent, . .
getw get character or word from
gmtime, asctime, tzset convert .
goto

. o

e ® o o o & o & o s e o+ o

. sinh(3f)

. sqrt(3f) N
. tan(3f) (-
. tanh(3f)
. erf(3m)

. and(3f)

. anint(3f)
. dim(3f)

. exp(3m)
. floor(3m)
. j0(3m

. lge(3f

. max(3f)

. min(3f)

. mod(3f)
. sin(3m)

. sinh(3m)
. math(5)
. fread(3s)

. gamma23m§
. gamma(3m
. ecvt(3c)

. abort(3c

. erypt(3c

. ctermid(3s)
. drand48(3c)
. irand(3f)

. rand(3c)

. getarg(3f)

. getc(3s

. gete(3s

. getewd(3c)
. getuid(2)

. getenv(3f)
. getenv(3c)
. getuid(?%

. 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)

. getutent(3c

. getutent(3c

. getutent(3c

. gete(3s)

. ctime(3c)

. setjmp(3c) e
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a common/ ldtbindex compute the

Idshread, ldnshread read an

ldsseek, Idnsseek seek to an

. common object/ ldtbread read an
( mttys Multi-Link partition
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index of a symbol table entry of
indexed named section header of a/ .
indexed named section of a common/

indexed symbol table entry of a . . .
information . .

. . ldtbindex(3x)
. . ldshread(3x)
. o ldsseek(3x)

. . ldtbread(3x)
mttys(4)

format of graphical files gps graphical primitive string, . . . . . . gps(4
primitive string, format of graphical files gps graphical . . . . . . . gps(4
format of graphical files gps graphical primitive string, . . . . . . . . gps(4
plot graphics interface . . . . . . . . . . . . plot(4)
plot graphics interface subroutines . . . . . . . plot(3x)
group groupfile . ... ... ... .. group(4)
/real user, effective user, real group, and eflectivegroupIDs . . . . . . . getuid(2;
/getppid get process, process group, and parent processIDs . . . . . . . getpid(2
group groupfile . « « « « ¢« ¢« 4o . s s s o . . o group(4)
endgrent, fgetgrent get group file entry /setgrent, . . . . . . . . getgrent(3c)
setpgrp setprocess groupID . . . ¢ ¢ . 4 e o s . o o o . o setpgrp(2)
user, real group, and effective group IDs /real user, effective . . . . . . . getuid(2)
setuid, setgid set userand groupIDs . . . ¢ . ¢ ¢ ¢ o 4 o . o . . setuid(2)
chown change owner and groupofafile . . . . . ... ... ... chown(2)
send a signal to a process or a group of processes kill B 11 (63]
ssignal, gsignal software signals . . . . . . . . . ssignal(3c)
varargs handle variable argument list . . . . . . . varargs(5)
curses CRT screen handling and optimization package . . . . curses(3x)
ovride set/clear hardware OVRIDEDbit . . . . . . . . . . ovride(2)
bereate, hdestroy manage hash search tables hsearch, . . . . . . . . hsearch(3c)
search tables hsearch, hcreate, hdestroy managehash . . . .. hsearch(3c;
tables hsearch, hereate, hdestroy manage hashsearch . . . . .. hsearch(3c
scnhdr section header for a common object file . . . . . . scnhdr(4)
filehdr file header for common object files « « « « . filehdr(4)
ldfhread read the file header of a common object file . . . . . . ldfhread(3x)
/seek to the optional file header of a common object file s e s e ldohseek(3x;
/read an indexed named section header of a common object file . . . . . . ldshread(3x
file 1dahread read the archive header of 2 member of an archive . . . . . ldahread(3x)
manage hash search tables hsearch, hereate, hdestroy . . . . . . . . hsearch(3c)
function cosh, dcosh Fortran hyperbolic cosine intrinsic . . . . . . . . cosh(3f)
sinh, cosh, tanh hyperbolic functions . . . . . . . « « « . sinh(3m)
function sinh, dsinh Fortran hyperbolic sine intrinsic . . . . . « « « .« sinh(3f)
function tanh, dtanh Fortran hyperbolic tangent intrinsic . . . . . . . . tanh(3f)
function hypot Euclidean distance « « « « « . hypot(3m)
absolute value abs, iabs, dabs, cabs, zabs Fortran « + « « . abs(3f)
ibits, btest, ibset, ibelr,/ ior, iand, not, ieor, ishft, ishftc, . . . . . . . . ior(3f
command line arguments iarge return the numberof . . . . . . . iarge(3f)
ishfte, ibits, btest, ibset, ibelr, mvbits bit fieor,ishft, . . . . . . . ior(3f)
iand, not, ieor, ishft, ishftc, ibits, btest, ibset, ibclr,/ ior, . . . . . . . ior(3f)
ishft, ishfte, ibits, btest, ibset, ibelr, mvbits bit /ieor, « o« o« o ior(3f)
/float, sngl, dble, emplx, demplx, ichar, char explicit Fortran/ « o« . . int(3f)
file uxrc ICON/UXB run-time configuration . . . . uxrc(4)
setpgrp setprocessgroup ID . . . . . . o . 0 0. . e o« « o . setpgrp(2)
issue issue identificationfile . . . . . . ... .. . issue(4)
intrinsic functions dim, ddim, idim positive difference . . . . . . . . . dim(3f)
emplx, demplx, ichar,/ int, ifix, idint, real, float, sngl, dble, . . . . . . . . int(3f)
functions anint, dnint, nint, idnint Fortran nearest integer . . . . . . anint(3f)
process group, and parent process IDs /getppid get process, . . . . . . . . getpid(2)
real group, and effective group IDs /real user, effective user, . . . . . . . getuid(2)
setgid set user and group IDs setuid, . . . . . . . . .. . ... . setuid(2)
btest, ibset,/ ior, iand, not, ieor, ishft, ishftc, ibits, . . . . . . . . . . ior(3f)
dble, cmplx, demplx, ichar,/ int, ifix, idint, real, float,sngl, . . . . . . . . int(3f)
core format of memory imagefile . . . .. ... .. ... ... cored)
argument aimag, dimag Fortran imaginary part of complex . . . . . . . . aimag(3f)
Fortran substring index returnlocationof . . . . . . . . . index(3f)
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file reloc relocation
inittab script for the
popen, pclose

process

inode format of an

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

stdio standard buffered
clearerr, fileno stream status
sngl, dble, emplx, demplx,/

atol, atoi convert string to

abs return

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

nint, idnint Fortran nearest
aint, dint Fortran

between 3-byte integers and long
/1tol3 convert between 3-byte
plot graphics

plot graphics

pipe create an

package ftok standard

sleep suspend execution for
acos, dacos Fortran arccosine
aint, dint Fortran integer part
asin, dasin Fortran arcsine
datan2 Fortran arctangent
atan, datan Fortran arctangent
Fortran complex conjugate

cos, dcos, ccos Fortran cosine
dcosh Fortran hyperbolic cosine
dprod double precision product
‘dexp, cexp Fortran exponential
dlogl0 Fortran common logarithm
clog Fortran natural logarithm
dsign Fortran transfer-of-sign
sin, dsin, csin Fortran sine
dsinh Fortran hyperbolic sine
esqrt  Fortran square root

tan, dtan Fortran tangent
Fortran hyperbolic tangent
ddim, idim positive difference
Igt, lle, lit string comparison
amod, dmod Fortran remaindering
formats

miscellany

subroutines and libraries

calls and error numbers

intro

intro

libraries intro

error numbers intro

ishftc, ibits, btest, ibset,/
abort generate an
number generator
/[islower, isdigit, isxdigit,
isdigit, isxdigit, isaloum,/

xxvill

information for a common object
initprocess . . . . . . . . .
initiate pipe to/from a process
inittab script for the init
iTnode . ... 000 .
inode format of an i-node
input scanf, fscanf, . .
input stream . . . . .
input/output . . . . .
input/output package .
inquiries ferror, feof, . .
int, ifix, idint, real, float,
integer strtol, . . . . .
integer absolute value . . .
integer and base-64 ASCII string
integer dataina/ . . . . . .
integer functions anint, dnint,
integer part intrinsic function
integers 13tol, ltol3 convert
integers and long integers .
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
intrinsic function
intrinsic function
intrinsic function
intrinsic function
intrinsic function
intrinsic function
intrinsic function
intrinsic function . . . . .
intrinsic function tanh, dtanh
intrinsic functions dim,
intrinsic functions Ige, . . .
intrinsic functions mod, . .
intro introduction to file .
intro introduction to
intro introductionto . . .
intro introduction to system
introduction to file formats .
introduction to miscellany .
introduction to subroutines and
introduction to system calls and
ioctl control device . . . . .
ior, iand, not, ieor, ishft, . . .
IOTfault . ... .....
irand, rand, srand random .
isalnum, isspace, ispunct,/ . .
isalpha, isupper, islower, . . .
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atan2,
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/dconjg

cosh, .
exp, .
/alogl10,
/alog, dlog,
sign, isign,
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sinh, . . .
sqrt, dsqrt,
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reloc(4) ‘
inittab(4 .
popen(3s
inittab(4
inode(4
inode(4
scanf(3s)
ungete(3s)
frza;l((?ss))
stdio(3s
ferror(3s)
int(3f)
strtol(3c)
abs(3¢)
a641(3¢)
sputl(3x)
anint(3f)
aint(3f)
13tol(3c
13tol(8¢
plot(4)
plot(3x)
pipe(2)
ftok(3¢)
sleep(3c)
acos(3f)
aint(3f)
asin(3f)
atan2(3f)
atan(3f)
conjg(3f)
cos(3f)
cosh(3f)
dprod(3f)
exp(3f)
log10(3f)
log(3f)
sign(3f)
sin(3f)
sinh(3f) -
sqrt(3f)
. tan(3f)
tanh(3f)
dim(3f)
lge(3f)
mod(3f)

intro(4
intro(5
intro(3

intro(2
intro(4
intro(5
intro(3
intro(2
ioctl(2)
ior(3f)
abort(3c)
. . irand(3f).

isalpha(:!c; %
isalpha(3c
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/isprint, isgraph, isentrl,
ttyname,

/ispunct, isprint, isgraph,
isalpha, isupper, islower,
[isspace, ispunct, isprint,
ibset,/ ior, iand, not, ieor,
ior, iand, not, ieor, ishft,
transfer-of-sign intrinsic/ sign,
isalnum,/ isalpha, isupper,
/isalnum, isspace, ispunct,
[isxdigit, isalnum, isspace,
/[isdigit, isxdigit, isalnum,

system

Fortran system

issue

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

functions jO,

i9, i1,

/lrand48, nrand48, mrand48,

or a group of processes

3-byte integers and long/
integer and base-64 ASCIl/ a64],
/irand48, srand48, seed48,

file ldclose,

header of a member of an archive/
file for reading ldopen,

common object file
floating-point numbers frexp,
routines

of a common object file

for common object file symbol/
line number entries of/ ldiread,
entries of a/ ldlread, ldlinit,
manipulate line number entries/
number entries of a section of a/
entries of a section of/ ldlseek,
entries of a section of/ ldrseek,
section header of a/ ldshread,
named section of a/ ldsseek,

file header of a common object/
object file for reading

relocation entries of a section/
indexed named section header of/
indexed named section of a/

a symbol table entry of a common/
table entry of a common object/
table of a common object file
string

len return

getopt get option

Isearch,

comparison intrinsic functions
intrinsic functions Ige,
introduction to subroutines and
ulimit get and set user

return the number of command
establish an out-going terminal

Icon International, Inc.

1daclose close a comzmon object

isascii classify characters . .
isatty find name of a terminal
iscntrl, isascii  classify/ .
isdigit, isxdigit, isalnum,/ .
isgraph, iscntrl, isascii/ .
ishft, ishftc, ibits, btest,
ishftc, ibits, btest, ibset,/
isign, dsign Fortran .
islower, iedigit, isxdigit,
isprint, isgraph, iscntrl,/
ispunct, isprint, isgraph,/
isspace, ispunri, isprint,/ .
issue issue identification file
issue a shellcommand . . .
issue a shell command from -
issue idendiffication fle
isupper, Biower, isdigit,

e @ e o o o
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isxdigit, isalnum, isspace,/ . . .
j0, j1, jn, y0, y1, yn Bessel .
j1, jn, y0, y1, yn Bessel .
jn, y0, v1, yn Bessel functions .
jrand48, srand48, seed48, lcong48/
kill send a signal to a process

13tol, Itol3 convert between .
1642 convert between long . .
lcong48 generate uniformly/ .

.
-
-
-
-
-
-
.
-
o
.
.
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.
3
.
.
.
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Idahread read the archive . . .
ldaopen open a comman object

ldclose, ldaclose tlosea . . . .
ldexp, modf manipulate parts of
ldfen common object file access

ldfhread read the file header .
ldgetname retrieve symbol name
ldlinit, ldlitem manipulate . .
ldlitem manipulate line number

ldlread, ldlinit, ldlitem . . . . .
ldiseek, ldnlseek seek to line . .
Idnlseek seek to iime oumber . .
ldnrseek seek to relocation . .
ldnshread read an indexed named
ldnsseek seek to an indexed

ldohseek seek to the optional
ldopen, ldaopen open a common .
ldrseek, ldnrseek seekto . . . .
ldshread, ldnshread read an .
ldsseek, ldnsseek seek toan . . .

loooooooo00.0booodctlio-o.oau.l!lo‘ldb.‘
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ldtbindex compute the index of
ldtbread read an indexed symbol
ldtbseek seek to the symbol . .
len return length of Fortran .
length of Fortran string . . . .
letter from argument vector . .
Ifind linear search and update .
Ige, igt, lle, It string . . . . .
Igt, lle, 1t  string comparison . .
libraries intro .
limits . . ¢ ¢ ¢ ¢ 0 v o o o
line arguments iarge .
line connection dial
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isalpha(3c)
ttyname(3c)
isalpha(3c
isalpha(3c
isalpha(3c
ior(3f

ior(3f
sign(3f)
isalpha(3c
isalpha(3c
isalpha(3c
isalpha(3c)
issue(4)
system(3s)
system(3f)
issue(4)
isalpha(3¢
isalpha(3c

b] 3m;

j0(3m

j0(3m)
drand48(3c)
kill(2)
13tol(3c)
a64l(3c)
drand48(3c)
ldclose(3x)
ldahread(3x)
ldopen(3x§
ldclose(3x
frexp(3¢)
1dfen(4)
ldfhread(3x)
ldgetname(3x)
ldlread(3x§

. ldlread(3x
. ldlread(3x)
. ldlseek(3x)

e o e e e e ° o o o o o

oooooo

oooooo

ldlseek(3x)
ldrseek(3x)
ldshread(3x)
ldsseek(3x)
ldohseek(3x)
ldopen(3x)
ldrseek(3x)
ldshread(3x)
ldsseek(3x)
ldtbindex(3x)
ldtbread(3x)
ldtbseek(3x)
len(3f)
len(3f)
getopt(3c)
Isearch(3c)
lge(3f)
Ige(3f)
intro(3)
ulimit(2)
iarge(3f)
dial(3c)
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object file linenum

/ldlinit, ldlitem manipulate
of a/ ldlseek, ldnlseek seek to
Isearch, lfind

a common object file

/a.out common assembler and
link

nlist get entries from name
handle variable argument
output of a varargs argument
output of a varargs argument
fsck checklist

dosdisks

smiledisks

intrinsic functions Ige, lgt,
functions lge, Igt, lle,

convert date and time/ ctime,
index return

end, etext, edata last
memory plock

lockf record

natural logarithm intrinsic/
gamma

exponential, logarithm,/ exp,
common logarithm intrinsic/
logarithm, power,/ exp, log,
/alogl0, dlogl0 Fortran common
/dlog, clog Fortran natural
/1og10, pow, sqrt exponential,
getlogin get

cuserid get character

logname return

setting up an environment at
user

setjmp,

jrand48,/ drand48, erand48,
and update

pointer

Boolean/ and, or, xor, not,
integers and long/ 13tol,
values

/access long integer data in a
malloc, free, realloc, calloc
calloc, mallopt, mallinfo fast
/free, realloc, calloc, mallopt,
main memory allocator
mallopt, mallinfo fast main/
malloc, free, realloc, calloc,
tsearch, tfind, tdelete, twalk
hsearch, hecreate, hdestroy

a/ ldlread, ldlinit, ldlitem
frexp, ldexp, modf

ascii

umask set and get file creation
regular expression compile and
constants

math

line number entries in a common

line number entries of a common/
line number entries of a section .
linear search and update . . . .
linenum line number entries in .
link linktoafile . . ... ..
link editoroutput . . . . . . .
link w a ﬁle . L) * L] . . L) L] .
list . L] Ll . L] . L] L] * L] Ll . .
list varargs .« .« o ¢ o o o o
list /vsprintf print formatted .
list /vsprintf print formatted .
list of file systems processed by .
list of MPS/DOS virtual disks .
list of SMILE virtual disks . . .
lle, it string comparison . . .
lit string comparison intrinsic .
localtime, gmtime, asctime, tzset

location of Fortran substring . .
locations in program . . . . . .
lock process, text, or data in . .
lockf record locking on files . .
lockingonfiles .. ... ...
log, alog, dlog, clog Fortran . .
log gamma function . . . . . .
log, logl0, pow,sqrt . . . . . .
logl0, alogl0, dlogl0 Fortran .
log10, pow, sqrt exponential, .
logarithm intrinsic function . . .
logarithm intrinsic function . . .
logarithm, power, square root/ .
login name .
Jogin name of the user .
login nameof user . . . . . . .
login time profile .
logname return login name of .
longjmp non-localgoto . . . .
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Irand48, nrand48, mrand48, . . . .

Isearch, Ifind linear search . . .
Iseek move read/write file . . .
Ishift, rshift Fortran Bitwise . .
Itol3 convert between 3-byte .
machine-dependent values . . .
machine-independent fashion. . .
main memory allocator . . . .
main memory allocator /realloc,
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 of
manipulate partsof/ . . . . .
map of ASCII character set . . .
mask . . . ¢ 00000 .
match routines regexp
math math functionsand . . .
math functions and constants . .
matherr error-bandling function
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linenum(4)
ldlread(3x)
ldlseek(3x)
lsearch(3c§
linenum(4
link(2)
a.out(4)
link(2)
nlist(3c)
varargs(5)
vprintf(3s)
vprintf(3x)
checklist(4)
dosdisks(4)
smiledisks(4)
Ige(3f
Ige(3f
ctime(3c)
index(3f)
end(3¢)

. plock(2)

lockf(3¢
lockf(3c
log(3f)
gamma(3m)
exp(3m)
log10(3f)
exp(3m)
log10(3f)
log(3f)
exp(3m)
getlogin(3c¢)
cuserid(3s)
logname(3x)
profile(4)
logname(3x)

. setjmp(3c)

drand48(3c)
Isearch(3¢)
Iseek(2)
and(3f)
13tol(3¢)
values(5)
sputl(3x)
malloc(3c)
malloc(3x
malloc(3x
malloc(3c
malloc(3x
malloc(3x
tsearch(3c)
hsearch(3c)
ldlread(3x)
frexp(3c)
ascii(5)

. umask(2)

regexp(5)
math(5
math(5
matherr(3m)

Icon International, Inc.

/

i



dmaxl Fortran maximum-value/
Fortran maximum-value/ max,
maximum-value/ max, max0, amax0,
maxl, amaxl, dmaxl Fortran
accounting

/read the archive header of a
memset memory operations
memory operations memccpy,
operations memccpy, memchr,
memccpy, memchr, mememp,

lock process, text, or data in

free, realloc, calloc main

mallopt, mallinfo fast main

shmctl shared

) core format of
memchr, memcmp, memcpy, memset
shmop shared

shmget get shared

memccpy, memchr, memcmp, memepy,
msgctl

msgop

msgget get

sys_nerr system error

dminl Fortran minimum-value/
Fortran minimum-value/ min,
minimum-value/ min, min0, amin0,
minl, aminl, dminl Fortran

intro introduction to

special or ordinary file

table

remaindering intrinsic functions
chmod change

floating-point/ frexp, ldexp,
utime set file access and
profile

mount

mnttab

Iseek

dosdisks list of

/erand48, lrand48, nrand48,
operations

information

mttys

ibits, btest, ibset, ibclr,
return value for environment
getlogin get login

mktemp make a unique file
tmpnam, tempnam create a
ldgetname retrieve symbol
ctermid generate file

getpw get

nlist get entries from
ttyname, isatty find

uname get

cuserid get character login
logname return login

Icon International, Inc.

max, max0, amax0, max]l, amaxl, .
max0, amax0, maxl, amax], dmax1
max], amaxl, dmaxl Fortran . .
maximum-value functions /amax0,
mclock return Fortran time . . .
member of an archive file . . . . .
memccpy, memchr, mememp, memepy,
memchr, memcmp, memcpy, memset .
memcmp, memcpy, memset memory
memcpy, memset memory/ . .
memory plock . . . ¢ . ..
memory allocator malloc,
memory allocator /calloc,
memory control operations
memory image file . . . .
memory operations memccpy,
memory operations
memory segment
memset memory operations
message control operations .
message operations
message queue
messages /errno, sys_errlist,
min, min0, amin0, minl, aminl,
min0, amin0, minl, aminl, dminl
minl, aminl, dminl Fortran . .
minimum-value functions /aminO,
miscellany . . . . ¢ 00 0 .
mknod make a directory,ora .
mktemp make a unique file name
mnttab mounted file system
mod, amod, dmod Fortran
modeof file . . . . . ...
modf manipulate parts of .
modification times
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monitor prepare execution .
mount mount a file system .
mount a file system . . . . .
mounted file system table . .
move read/write file pointer .
MPS/DOS virtual disks . . .
mrand48, jrand48, srand48,/ .
msgctl message control .
msgget get message queue . .
msgop message operations . .
mttys Multi-Link partition .
Multi-Link partition information
mvbits bit /ishft, ishftc, .
name getenv
name
DAME o ¢ o o o o o o o
name for a temporary file

name for common object file/
name for terminal
name from UID
namelist . . . ... ...
name of a terminal . . . .
name of current UNIX system
name of the user
name of user
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max(3f
max(3f
max(3f)
max(3f)
mclock(3f)
ldahread(3x)
memeccpy(3c
memccpy 3c;
memccepy(3c
memccpy 3cg
plock(2)
malloc(3c)
malloc(3x)
shmct)(2)
core(4)
memccpy(3¢)
shmop(2)
shmget(2)
memcepy(3c)
msgctl(2)
msgop(2)
msgget(2)
perror(3c)
min(3f
min(3f
min23f
min(3f)
intro(5)
mknod(2)
mktemp(3c¢)
mnttab(4)
mod(3f)
chmod(2)
frexp(3¢)
utime(2)
monitor(3c)
mount(2
mount(2
mnttab(4)
Iseek(2)
dosdisks(4)
drand48(3c)
msgetl(2)
msgget(2)
msgop(2)
mttys(4
mttys(«!{
ior(3f)
getenv(3c)
getlogin(3c)
mktemp(3c)
tmpnam(3s)
ldgetname(3x)
ctermid(3s)
getpw(3c)
nlist(3¢)
ttyname(3c)
uname(2)
cuserid(3s)
logname(3x)
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/ldnshread read an indexed

/ldnsseek seek to an indexed
term conventional

log, alog, dlog, clog Fortran

dnint, nint, idnint Fortran

process
integer functions anint, dnint,
list

setjmp, longjmp

btest, ibset, ibelr,/ ior, iand,
Bitwise Boolean/ and, or, xor,
drand48, erand48, Irand48,

string to double-precision

file linenum line

file/ /ldlitem manipulate line
ldlseek, ldnlseek seek to line
irand, rand, srand random

iargc return the

gevt  convert floating-point
distributed pseudo-random

parts of floating-point

to system calls and error

ldaclose close a common

read the file header of a common
entries of a section of a common
optional file header of a common
entries of a section of a common
named section header of a common
indexed named section of a common
a symbol table entry of a common
symbol table entry of a common
to the symbol table of a common
line number entries in a common
information for a common

section header for a common
ldfcn  common

ldopen, ldaopen open a common
line number entries of a common
/retrieve symbol name for common
syms common

filehdr file header for common
writing

reading ldopen, ldaopen
fopen, freopen, fdopen
dup duplicate an
open

seekdir, rewinddir,/ directory:
rewinddir, closedir directory
mememp, memcpy, memset memory
msgctl message control

msgop message

semct] semaphore control

semop semaphore

shmctl shared memory control
shmop shared memory

strspn, strespn, strtok  string
curses CRT screen handling and
vector getopt get

object/ ldohseek seek to the

fentl file control

XXxii

named section header of a common/
named section of a common object/
names for terminals . . . . . .
natural logarithm intrinsic/ .
nearest integer functions anint,
nice change priority ofa . .
nint, idnint Fortran nearest .
nlist get entries from name .
non-localgoto . « « « « . . .
not, ieor, ishft, ishfte, ibits, . .
not, Ishift, rshift Fortran . .
nrand48, mrand48, jrand48,/ . .
number strtod, atof convert . .
number entries in a common object
number entries of a common object
number entries of a sectionof a/ .
number generator . . . ¢ . . . .
number of command line arguments
number to string ecvt, fcvt,
numbers /generate uniformly . . .
numbers /ldexp, modf manipulate
numbers intro introduction
object file ldclose,
object file ldfhread . . . . ..
object file /seek to line number
object file /seek tothe . . .
object file /seek to relocation
object file fread an indexed
object file /seek toan . . .
object file /compute the index
object file /read an indexed
object file ldtbseek seek .
object file linenum . . . .
object file reloc relocation
object file scnhdr .« o e e
object file access routines . .
object file for reading . . .
object file function /manipulate
object file symbol table entry .
object file symbol table format
object files . . . . . . . .
open open for reading or .
open a common object file for
open a stream e o o e o o
open file descriptor . . . .
open for reading or writing .
opendir, readdir, telldir, . .
operations /telldir, seekdir, .
operations memccpy, memchr,
operations .
operations .
operations .
operations .
operations .
operations . . . .
operations /strrchr, strpbrk,
optimization package . . .
option letter from argument
optional file header of a common
Options + v o v o o ¢ o o o o .
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ldshread(3x)
ldsseek(3x)
term(5)
log(3f2
anint(3f)
nice(2)
anint(3f)
nlist(3c)
setjmp(3c)
ior(3f)
and(3f)
drand48(3c)
strtod(3c)
linenum(4)
ldIread(3x)
ldiseek(3x)
irand(3f)
iarge(3f)
ecvt(3c)
drand48(3c)
frexp(3c)
intro(2)
ldclose(3x)
ldfhread(3x)
ldlseek(3x)
ldohseek(3x)
ldrseek(3x)
ldshread(3x)
ldsseek(3x)
ldtbindex(3x)
ldtbread(3x)
ldtbseek(3x)
linenum(4)
reloc(4)
scnhdr(4)
ldfen(4)
ldopen(3x)
ldlread(3x)
ldgetname(3x)

syms(4)
filehdr(4)
open(2)
ldopen(3x)
fopen(3s)
dup(2)
open(2)
directory:(3x)
directory:(3x)
memcepy(3c)
msgcetl(2)
msgop(2)
semctl(2)
semop(2)
shmctl(2)
shmop(2)
streat(3c)
curses(3x)
getopt(3c)
ldohseek(3x)
fentl(5)
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Fortran Bitwise Boolean/ and,
make a directory, or a special or
connection dial establish an

common assembler and link editor

sprintf print formatted
/destinations for spooled
/vsprintf print formatted
/vsprintf print formatted
OVRIDE bit

ovride set/clear hardware
chown change

screen handling and optimization
interprocess communication
standard buffered input/output
get process, process group, and
aint, dint Fortran integer

aimag, dimag Fortran imaginary

mttys Multi-Link
frexp, ldexp, modf manipulate

getpass read a

passwd

endpwent, fgetpwent get
putpwent write
directory getcwd get
signal

process popen,

format acct

Sys.nerr system error messages
channel

popen, pclose initiate
data in memory

subroutines

Iseek move read/write file
rewind, ftell reposition a file
to/from a process

functions dim, ddim, idim
logarithm,/ exp, log, logl0,
/sqrt exponential, logarithm,
function dprod double
monitor

graphical files gps graphical
types

printf, fprintf, sprintf

vprint{, vfprint{, vsprint{
vprintf, viprintf, vsprint{

for spooled output from SLPT
formatted output

nice change

exit, _exit terminate

fork create a new

inittab script for the init
nice change priority of a
pclose initiate pipe to/from a
acct enable or disable

alarm set a

times get

/getpgrp, getppid get process,
setpgrp set

Ieon International, Inc.

or, xor, not, Ishift, rshift .
ordinary file mknod . e
out-going terminal line . .
output /a.out .
output printf, fprintf, . .
output from SLPT printers . .

e o o o o
e o o o o

e & o o o o

output of a varargs argument list

output of a varargs argument list

ovride set/clear hardware . .
OVRIDEbit . . . . ¢« . .
owner and group of a file . .
package curses CRT . .
package ftok standard .
package stdio . . . . .
parent process [Ds /getppid
part intrinsic function . . .
part of complex argument .
partition information . . .
parts of floating-point numbers
passwd password file
password . . .+ ¢ + o o o o .
passwordfile . . .. .. ..
password file entry /setpwent,
password fileentry . . . . .
path-name of current working
pause suspend process until .
pclose initiate pipe to/from a
per-process accounting file .
perror, errno, sys_errlist, . .
pipe create an interprocess
pipe to/from a process . . .
plock lock process, text, or
plot graphics interface .
plot graphics interface .
pointer . . . . . . . . .
pointer in a stream fseek,
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 output . . .
print formatted output of a/
print formatted output of a/
printers /destinations . . .
printf, fprint{, sprintf print
priority of a process
process
process
process
process . . « o .
process popen, .
process accounting
process alarm clock
process and child process times
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process group, and parent process/

process group ID
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and(3f)
mknod(2)
dial(3c)
a.out(4)
printf(3s)
dosprinters(4)
vprint{(3s)
vprintf(3x)
ovride(2
ovride£2}
chown(2)
curses(3x)
frok(3c)
stdio(3s)
getpid(2)
aint(3f)
aimag(3f)
mttys(4)
frexp(3c)
passwd(4)
getpass(3c)
passwd(4)
getpwent(3c)
putpwent(3c)
getcewd(3c
pause(2)
popen(3s)
acct(4)
perror(3¢)
pipe(2)
popen(3s)
plock(2)
plot(4)
plot(3x)
1seek(2)
fseek(3s)
popen(3s)
dim(3f)
exp(3m
exp(3m
dprod(3f)
monitor(3c)
gps(4)
types(5)
printf(3s)
vprintf(3s)
vprintf(3x)
dosprinters(4)
printf(3s)
nice(2)
exit(2)
fork(2)
inittab(4)
nice(2)
popen(3s)
acct(2)
alarm(2)
times(2)
getpid(2)
setpgrp(2)
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process group, and parent
kill send a signal to a
getpid, getpgrp, getppid get
plock lock

times get process and child
wait wait for child

ptrace

pause suspend

checklist list of file systems
signal to a process or a group of
dprod double precision

monitor prepare execution

profil execution time

environment at login time

prof

abort terminate Fortran

£ etext, edata last locations in
assert verify

generate uniformly distributed

stream ungetc

puts, fputs

putc, putchar, fpute, putw
character or word on a stream
character or word on a/ putc,
environment

entry

stream

getutent, getutid, getutline,
stream putc, putchar, fpute,

msgget get message
gsort

generator irand,
random-number generator
irand, rand, srand

rand, srand simple

getpass

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

member of an archive/ ldahread
object file idfhread

rewinddir,/ directory: opendir,
open a common object file for
open open for

Iseek move

demplx, ichar,/ int, ifix, idint,
/get real user, efective user,
/geteuid, getgid, getegid get
allocator malloc, free,

mallinfo fast/ malloc, free,
signal specify what to do upon
/specify Fortran action on

lockf

execute regular expression
regular expression regemp,

XXXiV

process IDs /get process, . . . .
process or a group of processes .
process, process group, and/ .
process, text, or data in memory
processtimes . . . ¢« o . . .
process to stop or terminate .
processtrace . ¢ « ¢« o o
process until signal .
processed by fsck . . . .
processes kill senda . .
product intrinsic function
prof profile within a function
profil execution time profile
profile . . .. .. .. ..
profile ... ... ...
profile settingupan . .
profile within a function
program
program end, . . . . .
program assertion . . . . . .
pseudo-random numbers /lcong48
ptrace processtrace . . . . .
push character back into input .
put a stringon a stream . . . .
put character or word on a stream
putc, putchar, fputc, putw put
putchar, fpute, putw put . .
putenv change or add value to
putpwent write password file
puts, fputs put a stringon a .
pututline, setutent, endutent,/
putw put character or word on
gsort quicker sort
QUEUE v ¢ o o o o « o o o
quickersort .« . . . . . . .
rand, srand random number
rand, srand simple . . .
random number generator
random-number generator
read read from file . . .
read a password . . . . .
read an indexed named section
read an indexed symbol table .
read fromfile . . ... ...
read the archive headerof a .
read the file header of a common
readdir, telldir, seekdir, . .
reading ldopen, ldaopen .
reading or writing . . . . .
read/write file pointer .
real, float, sngl, dble, emplx,
real group, and effective group/
real user, effective user, real/ .
realloc, calloc main memory .
realloc, calloc, mallopt, .
receipt of asignal . . . . . .
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receipt of a system signal . .
record locking on files
regemp, regex compile and

regex compile and execute .

e e o

e o o o 8o o o s o o o o o o

getpid(2) YR
kill(2) 1
getpid(2)
plock£2;
times(2
wait(2)
ptrace(2)
pause(2)
checklist(4)
kill(2)
dprod(3f)
prof(5)
profil(2)
monitor(3c)
profil(2)
profile(4)
prof(5)
abort(3f)
end(3c)
assert(3x)
drand48(3c)
ptrace(2)
ungetc(3s)
puts(3s

putc 3s;
pute(3s
pute(3s
putenv(3c)
putpwent(3c)
puts(3s)
getutent(3c)
putc(3s)
gsort(3c)
msgget(2)
gsort(3c)
irand(3f)
rand(3c)
irand(3f)
rand(3c)
read(2) -
getpass(3c)
ldshread}l”x)
ldtbread(3x)
read(2)
ldahread(3x)
ldfhread(3x)
directory:(3x)
ldopen(3x)
open(2)
Iseek(2)
int(3f)
getuid(2
getuid(2
malloc(3c)
malloc(3x)
signal(2)
signal(3f)
lockf(3¢) .
regemp(3x)
regemp(3x)
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compile and match routines
regex compile and execute
match routines regexp

for a common object file

of a/ ldrseek, ldnrseek seek to
common object file reloc
fmod, fabs floor, ceiling,
mod, amod, dmod Fortran
unlink

clock

stream fseek, rewind, ftell
object file symbol/ ldgetname
argument getarg

variable getenv

mclock

abs

len

substring index

logname

arguments iarge

getenv

stat data

pointer in a stream fseek,
/readdir, telldir, seekdir,
creat create a new file or
chroot change

logarithm, power, square
dsqrt, csqrt  Fortran square
ldfen common object file access
expression compile and match
and, or, xor, not, lshift,

uxrc ICON/UXB

allocation brk,

formatted input

scesfile format of

common object file

package curses CRT

inittab

bsearch binary

Isearch, lfind linear

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

/ldnshread read an indexed named

/seek to line number entries of a
/seek to relocation entries of a
/seek to an indexed named
/mrand48, jrand48, srand48,

of a common/ ldsseek, ldnsseek
section of a/ ldlseek, ldnilseek
section of a/ ldrseek, ldnrseek
of a common object file ldohseek
common object file ldtbseek
/opendir, readdir, telldir,
shmget get shared memory
brk, sbrk change data

semctl

semop

semget get set of

Icon International, Inc.

.rewrite an existingone . . . .

regexp regular expression
regular expression regemp,
regular expression compile and
reloc relocation information .
relocation entries of a section .
relocation information fora .
remainder, absolute value/ /ceil,
remaindering intrinsic functions .
remove directory entry . . . . .
report CPU time used .
reposition a file pointerina . .
retrieve symbol name for common
return Fortran command-line .
return Fortran environment .
return Fortran time accounting
return integer absolute value .
return length of Fortran string
return location of Fortran . .
return login name of user . . . .
return the number of command line
return value for environment name
returned by stat system call .
rewind, ftell reposition a file .
rewinddir, closedir directory/

e o o o o o

e o o o

e e o o o o
e 6 6 8 o o & & & & 6 & o & o o o o o

root directory « « « « o o o
root functions /exponential, .
root intrinsic function sqrt, . .
routines .

e o o o o o o o o

e e ® e e o o o o

routines regexp regular . . .
rshift Fortran Bitwise Boolean/ .
run-time configuration file . . . .
sbrk change data segment space .
scanf, fscanf, sscanf convert . . .
SCCSfile « v ¢« v v ¢ v v v v v
scesfile format of SCCS file .
scnhdr section header for a .
screen handling and optimization .
script for the init process . . . . .
search a sorted table .
search and update . . . . . . . .
search tables hsearch, .
search trees tsearch, tfind, .
section header for a common .
section header of a common object/
section of a common object file . .
section of a common object file .
section of a common object file .
seed48, lcong48 generate/ . . .
seek to an indexed named section
seek to line number entries of a
seek to relocation entriesof a .
seek to the optional file header
seek to the symbol table of a
seekdir, rewinddir, closedir/
segment . . . . 4 o0 0 o0 e
segment space allocation . .
semaphore control operations
semaphore operations . . .
semaphores . . . . . . . .

o o
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regexp(5)
regemp(3x)
regexp(5)
reloc(4)
ldrseek(3x)
reloc(4)
floor(3m)
mod(3f)
unlink(2)
clock(3c)
fseek(3s)
ldgetname(3x)
getarg(3f
getenv(3f
mclock(3f)
abs(3c)
len(3f
index(3f)
logname(3x)
iarge(3f)
getenv(3c)
stat(5)
fseek(3s)
directory:(3x)
creat(2)
chroot(2)
exp(3m)
sqrt(3f)
ldfcn(«!z
regexp(5)
and(3f)
uxrc(4)
brk(2)
scanf(3s)
sccsﬁle(aig
scesfile(4
scnhdr(4)
curses(3x)
inittab(4)
bsearch(3c)
Isearch(3c)
hsearch(3c)
tsearch(3c)
scnhdr(4)
ldshread(3x)
ldlseek(3x)
ldrseek(3x)
ldsseek(3x)
drand48(3c)
ldsseek(3x)
ldlseek(3x)
ldrseek(3x)
ldohseek(3x)
ldtbseek(3x)
directory:(3x)
shmget(2)
brk(2)
semctl(2)
semop(2)
semget(2)



Permuted Indez

operations

group of processes kill
map of ASCI character
alarm

umask

times utime

semget get

setpgrp

stime

setuid, setgid

ulimit get and
buffering to a stream
ovride

setuid,

getgrent, getgrgid, getgrnam,

ascil

encryption crypt,

getpwent, getpwuid, getpwnam,
login time profile

gettydefs speed and terminal
group IDs

/getutid, getutline, pututline,
stream setbuf,

in a machine-independent/ sputl,
shmet]

shmop

shmget get

system issue a

system issue a

operations

segment

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 signal
receipt of a signal

processes kill send a

ssignal, gsignal software
rand, srand

atan2 trigonometric functions
intrinsic function

sin, dsin, csin Fortran

sinh, dsinh Fortran hyperbolic
functions

sine intrinsic function

interval

current user ttyslot find the
for spooled output from
smiledisks list of

virtual disks

int, ifix, idint, real, float,

’ ssignal, gsignal

gsort quicker

bsearch binary search a

brk, sbrk change data segment

xxxvi

semctl semaphore control . .
semget get set of semaphores
semop semaphore operations .
send a signal to a process or a
] 2
set a process alarm clock . . .
set and get file creation mask
set file access and modification
set of semaphores
set process group ID
”t time L] . . L] . L] L] . L]
set user and group IDs . .
”t wr limits L] L] - . L] L]
setbuf, setvbuf assign . .
set/clear hardware OVRIDE bi
setgid set user and group IDs
setgrent, endgrent, fgetgrent/ .
setjmp, longjmp non-local goto
setkey, encrypt generate DES .
setpgrp set process group ID . .
setpwent, endpwent, fgetpwent/ .
setting up an environment at . .
settings used by getty . . . . .

¢ o o o o

e o o o

t

e & o & o o o o o o 8 o o o o s o

setuid, setgid set user and . .
setutent, endutent, utmpname/
setvbul assign buffering to a .
sgetl access long integer data
shared memory control operations
shared memory operations
shared memory segment
shell command . . .. . ...
shell command from Fortran . .
shmetl shared memory control .
shmget get shared memory . .
shmop shared memory operations
sign, isign, dsign Fortran
signal . . . . . 0 0 e e e 0
signal signal specify . . . ..
signal signal specify Fortran
signal specify Fortran action
signal specify what to do upon
signal to a process or a group of
signals . . . ¢ 0000 0.
simple random-number generator
sin, cos, tan, asin, acos, atan, .
sin, dsin, csin Fortran sine .
sine intrinsic function
sine intrinsic function . . . .
sinh, cosh, tanh hyperbolic .
sinh, dsinh Fortran hyperbolic
sleep suspend execution for
slot in the utmp file of the
SLPT printers /destinations
SMILE virtual disks . . . . .
smiledisks list of SMILE . .
sngl, dble, cmplx, demplx, ichar,/
software signals .
SOt + o o & & &
sorted table . .
space allocation .
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. semctl(2) -
. semget(2)

. semop(2) G
. kill(2)

. ascii(5)

. alarm(2)

. umask(2)

. utime(2)

. semget(2)

. setpgrp(2)

. stime(2)

. setuid(2

. ulimit(2

. setbuf(3s)

. ovride(2)

. setuid(2)

. getgrent(3c)
. setjmp(3c)

. crypt(3c)

. setpgrp(2)

. getpwent(3c)
. profile(4)

. gettydefs(4)
. setuid(2)

. getutent83c)
. setbuf(3s

. sput}(3x)

. shmetl(2)

. shmop(2)

. shmget(2)

. system(3s)
. system(3f)
. shmetl(2)
. shmget(2)
. shmop(2)
. sign(3f)

. pause(2)
. signal(2)
. signal(3f)
. signal(3f)
. signal(2)
. kill(2)

. ssignal(3c)
. rand(3c)
. sin(3m)

. sin(3f

. sin(3f

. sinh§3f)
. sinh(3m)

. sinh(3f)

. sleep(3c)

. ttyslot(3c)

. dosprinters(4)

. smiledisks(4)

. smiledisks(4)

. int(3f)

. ssignal(3c)

. gsort(3c)

. bsearch(3c) -
. brk(2) (
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mknod make a directory, or a
fspec format

of a system signal signal

of a signal signal

by getty gettydefs

dosprinters destinations for
printf, fprintf,

integer data in a/

power,/ exp, log, logl10, pow,
square root intrinsic function
exponential, logarithm, power,
sqrt, dsqrt, csqrt  Fortran
irand, rand,

generator rand,

/nrand48, mrand48, jrand48,
scanf, fscanf,

signals

» package stdio
communication package ftok
system call

stat data returned by
ustat get file system

stat, fstat get file

feof, clearerr, fileno - stream
' input/output package

wait wait for child process to
strepy, strncpy, strlen, strchr,/
/strncmp, strepy, strnepy, strlen,
strlen, strehr,/ streat, strncat,
strcat, strncat, stremp, strncmp,
strchr, strrchr, strpbrk, strspn,
fclose, flush close or flush a
fopen, freopen, f{dopen open a
reposition a file pointer in a

get character or word from a
gets, fgets get a string from a
putw put character or word on a
puts, fputs put a string on a
setvbuf assign buffering to a
push character back into input
ferror, feof, clearerr, fileno

long integer and base-64 ASCII
tzset convert date and time to
convert floating-point number to
len return length of Fortran
functions Ilge, Igt, lle, lit

gps graphical primitive

gets, fgets get a

puts, fputs put a

strpbrk, strspn, strespn, strtok
strtod, atof convert

strtol, atol, atoi convert
/stremp, strncmp, strepy, strncpy,
strncpy, strlen, strchr,/ strcat,
strchr,/ strcat, strncat, stremp,
/strncat, stremp, strncmp, strepy,
/strocpy, strlen, strchr, strrchr,
/strepy, strnepy, strlen, strchr,
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special or ordinary file
specification in text files . . . .
specify Fortran action on receipt

specify what to do upon receipt .
speed and terminal settings used

spooled output from SLPT printers
sprintf print formatted output
sputl, sget! access long
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sqrt, dsqrt, csqrt Fortran . .
square root functions /sqrt .
square root intrinsic function .
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srand simple random-number .
srand48, seed48, lcongd48/ . . . .
sscanf convert formatted input
ssignal, gsignal software . .
standard buffered input /output
standard interprocess . . . .
stat data returned by stat
stat, fstat get file status
stat system call
statistics
status . . . ¢ ¢ . . .
status inquiries ferror, .
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stime set time
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stream
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stream setbuf,
stream ungetc . . . . . .
stream status inquiries . . .
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plot graphics interface

intro introduction to

return location of Fortran
sync update

sleep

pause

swab

: file

file symbol/ ldgetname retrieve
name for common object file
object/ /compute the index of a
Idtbread read an indexed

syms common object file

file ldtbseek seek to the

table format

swrite

€rror messages perror, errno,
perror, errno, sys_errlist,

mount mount a file

umount unmount a file

uname get name of current UNIX

from Fortran

stat data returned by stat
intro introduction to

types primitive

errno, sys.errlist, sys_nerr
Fortran action on receipt of a
ustat get file

mnttab mounted file

fs format of file

checklist list of file

bsearch binary search a sorted
mnttab mounted file system

for common object file symbol
/compute the index of a symbol
ldtbread read an indexed symbol
syms common object file symbol
ldtbseek seek to the symbol
hdestroy manage hash search
trigonometric/ sin, cos,

intrinsic function

tan, dtan Fortran

tanh, dtanh Fortran hyperbolic
sinh, cosh,

tangent intrinsic function

search trees tsearch, tfind,
directory: opendir, readdir,
temporary file tmpnam,

tmpfile create a
create a name for a
terminals

file.

term format of compiled

tempnam
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C

data base

ctermid generate file name for
ttyname, isatty find name of a
termcap

terminfo

dial establish an out-going
gettydefs speed and

term conventional names for
wait for child process to stop or
abort

exit, _exit

data base

format specification in
plock lock process,
binary search trees tsearch,
get process and child process
set file access and modification
process times

fspec

for a temporary file

/tolower, _toupper, _tolower,
popen, pclose initiate pipe
toupper, tolower, _toupper,
toascii translate/ toupper,
translate/ toupper, tolower,
—tolower, toascii translate/
ptrace process

sign, isign, dsign Fortran
_toupper, _tolower, toascii
ftw walk a file

twalk manage binary search
cos, tan, asin, acos, atan, atan2
manage binary search trees
terminal

utmp file of the current user
trees tsearch, tfind, tdelete,
ichar, char explicit Fortran
types primitive system data
types

[localtime, gmtime, asctime,
getpw get name from

mask

system

input stream

seed48, lcong48 generate
mktemp make a

uname get name of current

umount
pause suspend process
Ifind linear search and

sync
signal specify what to do

get character login name of the
logname return login name of
in the utmp file of the current
setuid, setgid set

and/ /getgid, getegid get real
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INTRO (2) SYSTEM CALLS INTRO (2)

NAME

intro — introduction to system calls and error numbers

SYNOPSIS
#include <errno.h>

DESCRIPTION

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

Each system call description attempts to list all possible error numbers. The follow-

ing 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 forbid-
den 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.

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 process-
ing the signal, it will appear as if the interrupted system call returned this
error condition.

5 EIO 1/O error
Some physical 1/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
1/O 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
erec family.

o
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8 ENOEXEC Exec format error

A request is made to execute a file which, although it has the appropriate
permissions, does not start with a valid magic number [see a.out(4)].

9 EBADF Bad file number

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

10 ECHILD No child processes

11

12

13

14

15

16

17

18

19

20

21

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

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

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

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

EFAULT Bad address

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

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

EBUSY 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 device; e.g.,
read a write-only device.

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

EISDIR Is a directory
An attempt was made to write on a directory.
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22

23

25

26

27

28

30

31

33

34

35

36

EINVAL Invalid argument
Some invalid argument {e.g., dismonnting a nor-mounted device; mentioning
an undefined signal in signal, or 4:ll; reading or writing a file for which Iseek
has generated a negative pointer) was attempted. The math functions
gescribed in the (3M) entries of this manual causes the invalid argument to
e set.

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 fent, there are too many files with record
locks on them.

ENOTTY Not a character device
An attempt was made to soct{2) a file that is not a special character device.

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 pro-
gram that is being executed.

EFBIG File too large
The size of a file exceeded the maximum file size (1,082,201,088 bytes) or
ULIMIT; see ulimit(2). :
ENOSPC No space left on device
During a write to an ordinary file, there is no free space left on the device. In

fentl, the setting or removing of record locks on a file cannot be accomplished
because there are no more record entries left on the system.

ESPIPE Illegal seek
An lseek was issued to a pipe.

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

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

EPIPE Broken pipe
A write on a pipe for which there is no process to read the data. Thxs condi-
tion normally generates a signal; the error is returned if the signal is ignored.

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

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

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

EIDRM Identifier Removed
This error is returned to processes that resume execution due to the remov al
of an identifier from the file system’s name space [see msgctl(2), semctl(2), and

Icon International, Inc. 3



INTRO(2) SYSTEM CALLS INTRO(2)

//, N
shmetl(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 pro-
cess 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 process ID of the group leader. This
grouping permits the signaling of related processes; see kill(2).
Tty Group ID
Each active process can be a member of a terminal group that is identified by a posi-
tive 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 ezit(2) N
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 permissions (see below). The eflective 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 ezec(2).
Super-user
A process is recognized as a super-user process and is granted special privileges if its
effective user ID is O.
8
N
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Special Processes
The processes with a process ID of 0 and a process ID of 1 are special processes and
are referred to as proc0 and procl.

Proc0 is the scheduler. Procl is the initialization process (¢nit). Procl is the ances-
tor of every other process in the system and is used to control the process structure.

File Descriptor

A file descriptor is a small integer used to do I/O on a file. The value of a file
descriptor is from 0 to 19. A process may have no more than 20 file descriptors (0-
19) open simultaneously. A file descriptor is returned by system calls such as
open(2), or pipe(2). The file descriptor is used as an argument by calls such as
read(2), write(2), doct)(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 \0
(null) and the ASCII code for / (slash).

Note that it is generally unwise to use %, ?, [, or ] as part of file names because of the
special meaning attached to these characters by the shell. See sh(1). Although per-
mitted, 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 fol-
lowed by a file name.

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

<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 directory.
Otherwise, the search begins from the current working directory.

A slash by itself names the root directory.
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,/ N
Unless specifically stated otherwise, the null path name is treated as if it named a g
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 direc-
tory 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 eflective user ID of the process does not match the user ID of the owner of
the file, and the effective group ID of the process does not match the group ID
of the file, and the appropriate access bit of the “other” portion (07) of the
file mode is set.
Otherwise, the corresponding permissions are denied.
Message Queue Identifier
A message queue identifier (msqid) is a unique positive integer created by a msgget(2)
system call. Each msqid has a message queue and a data structure associated with
it. The data structure is referred to as msqid_ds and contains the following
members:
struct  ipc_perm msg_perm; [* operation permission struct */
ushort msg_qnum; /* 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 msgrev operation */
time_t msg stime; /* last msgsnd time */
time_t msg_rtime; /* last msgrev time */ .
time_t msg _ctime; /* last change time %/ (!
/* Times measured in secs since */ N
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/#* 00:00:00 GMT, Jan. 1, 1970 */

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

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

ushort gid; /* group id =/

ushort mode; /* r/w permission */

Msg_qnum is the number of messages currently on the queue. Msg _gbytes is the
maximum number of bytes allowed on the queue. Msg_lspid is the process id of the
last process that performed a msgsnd operation. Msg Irpid is the process id of the
last process that performed a msgrcv operation. Msg_stime is the time of the last
msgsnd operation, msg rtime is the time of the last msgrcv operation, and
msg_ctime is the time of the last msgct!(2) operation that changed a member of the
above structure.

Message Operation Permissions

In the msgop(2) and msgctl(2) system call descriptions, the permission required for an
operation is given as "{token}", where "token" is the type of permission needed inter-
preted 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.[c]uid 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.[c]uid and the
effective group ID of the process matches msg_perm.[c]gid and the appropri-
ate bit of the “group” portion (060) of msg_perm.mode is set.

The effective user ID of the process does not match msg_perm.[c]uid and the
effective group ID of the process does not match msg_perm.[c]gid and the
appropriate bit of the “other” portion (06) of msg_perm.mode is set.

Otherwise, the corresponding permissions are denied.

~1
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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 semaphores and a data structure associated
with it. The data structure is referred to as semid_ds and contains the following
members:

struct ipc_perm sem_perm; /* operation permlsswn 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 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/a permission x/

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 semctl(2) operation that changed a member of the above structure.

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

ushort semval; /* semaphore value */

short  sempid; /* pid of last operation */
ushort semncnt; [* # awaiting semval > cval */
ushort semzent; /* # awaiting semval =0 %/

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

Semaphore Operation Permissions

In the semop(2) and scmctl(2) system call descriptions, the permission required for an
operation is given as "{token}", where "token" is the type of permission needed inter-
preted as follows:
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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 eflective user ID of the process is super-user.

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

The eflective user ID of the process does not match sem_perm.[c]uid and the
eflective group ID of the process matches sem_perm.[c]gid and the appropri-
ate bit of the “group” portion (060) of sem_perm.mode is set.

The effective user ID of the process does not match sem_perm.[c]uid and the
effective group ID of the process does not match sem_perm.[c]gid 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 x/

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 */
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Shm_segsz specifies the size of the shared memory segment. Shm_ecpid is the pro-
cess 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 shmctl(2) operation that changed
one of the members of the above structure.

Shared Memory Operation Permissions

In the shmop(2) and shmctl(2) system call descriptions, the permission required for an
operation is given as ”{token}", where "token" is the type of permission needed inter-
preted 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.[c]uid in the data
structure associated with shmid and the appropriate bit of the ‘““user’ portion
(0600) of shm_perm.mode is set.

The effective user ID of the process does not match shm_perm.[c]Juid and the
effective group ID of the process matches shm_perm.[c]gid and the appropri-
ate bit of the “group” portion (060) of shm_perm.mode is set.

The effective user ID of the process does not match shm_perm.[c]uid and the
eflective group ID of the process does not match shm_perm.[c]gid and the
appropriate bit of the “other” portion (06) of shm_perm.mode is set.

Otherwise, the corresponding permissions are denied.

SEE ALSO

10

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

NAME

SYSTEM CALLS 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 accessi-
bility according to the bit pattern contained in amode, using the real user ID in place
of the effective user ID and the real group ID in place of the effective group ID. The bit
pattern contained in amode is constructed as follows:

04 read

02 write

01 execute (search)

00 check existence of file

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

ENOTDIR]
ENOENT]

ENOENT]
EACCES]

[EROFS)
[ETXTBSY]
[EACCESS)

[EFAULT)

A component of the path prefix is not a directory.
Read, write, or execute (search) permission is
requested for a null path name.

The named file does not exist.

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

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

Write access is requested for a pure procedure
(shared text) file that is being executed.
Permission bits of the file mode do not permit

the requested access.

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 permis-
sions checked with respect to the “group” mode bits, and all others have permissions
checked with respect to the “other” mode bits.

RETURN VALUE

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

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

acct — enable or disable process accounting

SYNOPSIS

int acct (path)
char spath;

DESCRIPTION

Acct is used to enable or disable the system process accounting routine. If the rou-
tine 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 ezit
call or a signal; see ezit(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 during the
i 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;j The effective user of the calling process is not super-user.

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

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

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

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

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

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

[EISDIR| The named file is a directory.

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

[EFAULT] Path points to an illegal address.

RETURN VALUE

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

¢
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SEE ALSO

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

()

SYSTEM CALLS

ACCT(2)
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NAME

alarm — set a process alarm clock

SYNOPSIS

unsigned alarm (sec)
unsigned sec;

DESCRIPTION

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

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

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

RETURN VALUE

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

SEE ALSO

pause(2), signal(2).
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NAME .

brk, sbrk — change data segment space allocation

SYNOPSIS

int brk (endds)
char sendds;

char #sbrk (incr)
int iner;

DESCRIPTION

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

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

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

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

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

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

RETURN VALUE

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

SEE ALSO

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

chdir — change working directory

SYNOPSIS

int chdir (path)
char s*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.

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

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

SEE ALSO

chroot(2).
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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 executes 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 following
are true: ' e

[ENOTDIR] A component of the path prefix is not a directory. N
[ENOENT] The named file does not exist.
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[EACCES] Search permission is denied on a component of the path prefix.
[EPERM] The effective user ID does not match the owner of the file and the
effective user ID is not super-user. ‘
[EROFS] The named file resides on a read-only file system.
[EFAULT)] Path points outside the allocated address space of the process.
RETURN VALUE

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

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

chown — change owner and group of a file

SYNOPSIS

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

DESCRIPTION

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

Only processes with effective user ID equal to the file owner or super-user may change
the ownership of a file.

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

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

[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.
RETURN VALUE

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

SEE ALSO

chmod(2).
chown(1) in the JCON/UXV User Reference Manual.
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(» NAME
chroot — change root directory

SYNOPSIS

int chroot (path)
char spath;

- DESCRIPTION

Path points to a path name naming a directory. Chroot causes the named directory
to become the root directory, the starting point for path searches for path names
beginning with /. The user’s working directory is unaffected by the chroot system
call.

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

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

tory.
. 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) The named directory does not exist.
[EPERM] The effective user ID is not super-user.
[EFAULT)] Path points outside the allocated address space of the process.
RETURN VALUE

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

SEE ALSO
chdir(2).
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N

NAME
close — close a file descriptor
SYNOPSIS
int close (fildes)
int fildes;
DESCRIPTION
Fildes is a file descriptor obtained from a creat, open, dup, fentl, or pipe system 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.
[EBADF] Close will fail if fildes is not a valid open file descriptor.
RETURN VALUE
Upon successful completion, a value of O is returned. Otherwise, a value of —1 is
returned and errno is set to indicate the error. i
SEE ALSO
creat(2), dup(2), exec(2), fentl(2), open(2), pipe(2).
\
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NAME

creat — create a new file or rewrite an existing one

SYNOPSIS

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

. DESCRIPTION

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

If the file exists, the length is truncated to 0 and the mode and owner are unchanged.
Otherwise, the file’s owner ID is set to the effective user ID, of the process the group
ID of the process is set to the effective group ID, of the process 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 ezec 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) A component of the path prefix does not exist.

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

[ENOENT] The path name is null.

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

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

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

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

[EISDIR] The named file is an existing directory.

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

[EFAULT] Path points outside the allocated address space of the process.
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[ENFILE] The system file table is full.

RETURN VALUE

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

SEE ALSO
chmod(2), close(2), dup(2), fentl(2), Iseek(2), open(2), read(2), umask(2), write(2).
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NAME

dup — duplicate an open file descriptor

SYNOPSIS
int dup (fildes)
int fildes;
DESCRIPTION

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

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

The new file descriptor is set to remain open across ezec system calls. See fent!(2).
The file descriptor returned is the lowest one available.

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

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

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

SEE ALSO

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

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

SYNOPSIS

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

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

int execle (path, arg0, argl, ..., argn, 0, envp)
char spath, sarg0, *argl, ..., #argn, senvp| J;

int execve (path, argv, envp)
char spath, sargv|], senvp[};

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

int execvp (file, argv)
char sfile, sargv|[];

DESCRIPTION

Ezec in all its forms transforms the calling process into a new process. The new pro-
cess is constructed from an ordinary, executable file called the new process file. This
file consists of a header (see a.out(4)), a text segment, and a data segment. The data
segment contains an initialized portion and an uninitialized portion (bss). There can
be no return from a successful ezec because the calling process is overlaid by the new
process.

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

main (arge, argv, envp)
int arge;
char s+argv, ssenvp;

where argc is the argument count and argv is an array of character pointers to the
arguments themselves. As indicated, argc is conventionally at least one and the first
member of the array points to a string containing the name of the file.
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Path points to a path name that identifies the new process file.

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

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

Argv is an array of character pointers to null-terminated strings. These strings con-
stitute 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 con-
stitute the environment for the new process. Envp is terminated by a null pointer.
For ezecl and ezecv, the C run-time start-off routine places a pointer to the environ-
ment of the calling process in the global cell:

extern char *senviron;
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.

Signals set to terminate the calling process will be set to terminate the new process.
Signals set to be ignored by the calling process will be set to be ignored by the new
process. Signals set to be caught by the calling process 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)), ezec sets the
eflective 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))
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process ID

parent process ID

process group ID

semad] values (see semop(2))

tty group ID (see ezit(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))

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

true:
[ENOENT]

[ENOTDIR]
[EACCES]

[EACCES]
[EACCES]
[ENOEXEC]
[ETXTBSY]
[ENOMEM]
[E2BIG]

[EFAULT)

[EFAULT]

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

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

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

The new process file is not an ofdinary file.
The new process file mode denies execution permission.

The exec is not an ezeclp or erxecvp, and the new process file has the
appropriate access permission but an invalid magic number in its
header.

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

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

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

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

Path, argv, or envp point to an illegal address.
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RETURN VALUE

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

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 JCON/UX User Reference Manual.

4 Icon International, Inc.



EXIT(2)

NAME
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exit, _exit — terminate process

SYNOPSIS

void exit (status)
int status;

void _exit (status)
int status;

" DESCRIPTION

Ezit terminates the calling process with the following consequences:

The C

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

If the parent process of the calling process is executing a wast, 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 wast, 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 par-
tially overlaid with time accounting information (see <sys/proc.h>) to be
used by times.

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

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

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 sema-
phore.

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

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

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

function erit may cause cleanup actions before the process exits. The func-

tion _exrit circumvents all cleanup.
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SEE ALSO
acct(2), intro(2), plock(2), semop(2), signal(2), wait(2).

WARNING

See WARNING in signal(2).
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NAME

SYSTEM CALLS FCNTL(2)

fentl — file control

SYNOPSIS

#finclude <fentl.h>

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

DESCRIPTION

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

The commands available are:

F_DUPFD

F_GETFD

F_SETFD

F_GETFL
F_SETFL
F_GETLK

F_SETLK

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 ezec(2) system calls.

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

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 fent!(5).

Get the first lock which blocks the lock description given by the vari-
able of type struct flock pointed to by arg. The information retrieved
overwrites the information passed to fcntl 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 fentl5)]. The emd F_SETLK is used to
establish read (F_LRDLCK) and write (F_ZWRLCK) locks, as well as
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~

remove either type of lock (F_.UNLCK). If a read or write lock cannot
be set, fentl will return immediately with an error value of —1.

F_SETLKW This emd 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 read
access.

A write lock prevents any process from read locking or write locking the protected
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 (lLtype), starting offset (I_whence), relative
offset (1_start), size (L_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 c¢md to return the value
for a block in 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 I_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.

Fentl 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.

[EINVAL) 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
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[EDEADLK]

RETURN VALUE

SYSTEM CALLS FCNTL (2)

available (too many file segments locked).

Cmd is F_SETLK, when the lock is blocked by some lock from
another process and sleeping (waiting) for that lock to become free,
this causes a deadlock situation.

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

F_DUPFD
F_GETFD
F_SETFD

F_GETFL
F_SETFL

F_GETLK
F_SETLK

A new file descriptor.

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

Value of file flags.

Value other than —1.

Value other that —1.

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.

SEE ALSO

close(2), exec(2),

Icon International, Inc.
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NAME

fork — create a new process

SYNOPSIS
int fork ()

DESCRIPTION
Fork causes creation of a new process. The new process (child process) is an exact

copy of the calling process (parent process). This means the child process inherits
the following attributes from the parent process:

environment

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

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

set-group-ID mode bit

profiling on/ofl status

nice value (see nice(2))

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

tty group ID (see ezit(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))
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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 diflerent 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 correspond-
ing 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 csttme 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 following are

true:

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

[EAGAIN] The system-imposed limit on the total number of processes under

execution by a single user would be exceeded.
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RETURN VALUE
Upon successful completion, fork returns a value of O 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 indi-
cate the error.

SEE ALSO

exec(2), nice(2), plock(2), ptrace(2), semop(2), shmop(2), signal(2), times(2), ulimit(2),
umask(2), wait(2).
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NAME

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

SYNOPSIS

int getpid ()

int getpgrp ()

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, 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.
Geteurd 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).

Icon International, Inc. 1



IOCTL (2) SYSTEM CALLS I0CTL(2)

NAME

ioct] — control device

SYNOPSIS

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

DESCRIPTION

Ioct! performs a variety of functions on character special files (devices). The write-
ups of various devices in Section 7 of the ICON/UXV Administrator Reference Manual
discuss how toctl applies to them.

Joctl 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 ICON/UXV

Admainistrator Reference Manual.
[EINTR] A signal was caught during the ioct! system call.

RETURN VALUE

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

SEE ALSO

termio(7) in the ICON/UX Administrator Reference Manual.
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NAME

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

SYNOPSIS

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

DESCRIPTION

K:ll sends a signal to a process or a group of processes. The process or group of
processes to which the signal is to be sent is specified by pid. The signal that is to be
sent is specified by sig and is either one from the list given in signal(2), or 0. If sig is
0 (the null signal), error checking is 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 eflective user ID of the sending process is
super-user.

The processes with a process ID of 0 and a process ID of 1 are special processes (see
intro(2)) and will be referred to below as proc0 and 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 proc0 and procl whose process
group ID is equal to the process group ID of the sender.

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

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

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

Kill will fail and no signal will be sent if one or more of the following are true:

[EINVAL] Stg is not a valid signal number.
[EINVAL) Sig is SIGKILL and pidis 1 (procl).
[ESRCH] No process can be found corresponding to that specified by pid.
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[EPERM] The user ID of the sending process is not super-user, and its real or
eflective user ID does not match the real or effective user ID of the
receiving process.

RETURN VALUE

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

SEE ALSO

getpid(2), setpgrp(2), signal(2).
kill(1) in the JICON/UX User Reference Manual.
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( NAME

link — link to a file

SYNOPSIS'

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

DESCRIPTION

Pathl1 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] A component of either path prefix is not a directory.

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

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

, [ENOENT) The file named by path! does not exist.
( [EEXIST) The link named by path? exists.

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

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

[ENOENT) Path? points to a null path name.

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

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

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

[EMLINK] The maximum number of links to a file would be exceeded.

RETURN VALUE

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

SEE ALSO

C unlink(2).
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NAME

Iseek — move read/write file pointer

SYNOPSIS

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

long offset;

int whence;

DESCRIPTION

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

If whence is O, the pointer is set to offset bytes.
If whence is 1, the pointer is set to its current location plus offset.
If whence is 2, the pointer is set to the size of the file plus 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 fol-
lowing are true:

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

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

[EINVAL] The resulting file pointer would be negative.

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

RETURN VALUE

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

SEE ALSO ’ AT

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

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

SYNOPSIS

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

DESCRIPTION

Mknod creates a new file named by the path name pointed to by path. The mode of
the new file is initialized from mode. Where the value of mode is interpreted as fol-
lows:

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 1/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 following

are true:
[EPERM] " The effective user ID of the process is not super-user.
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[ENOTDIR] A component of the path prefix is not a directory.
[ENOENT] A component of the path prefix does not exist.
[EROFS] The directory in which the file is to be created is located on a read-
only file system.
[EEXIST] The named file exists.
[EFAULT] Path points outside the allocated address space of the process.
‘RETURN VALUE

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

SEE ALSO

chmod(2), exec(2), umask(2), fs(4).
mkdir(1) in the JICON/UX User Reference Manual.
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NAME

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 directofy
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 indivi-
Q dual file accessibility.

Mount may be invoked only by the super-user.

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

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

[ENOENT] Any of the named files does not exist.

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

[ENOTBLK] Spec is not a block special device.

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

[ENOTDIR] Dir is not a directory.

[EFAULT) Spec or dir points outside the allocated address space of the pro-
cess.

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

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

[EBUSY] There are no more mount table entries.

RETURN VALUE
( Upon successful completion a value of O is returned. Otherwise, a value of —1 is

returned and errno is set to indicate the error.
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SEE ALSO

umount(2).
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NAME
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msgct] — message control operations

SYNOPSIS

DESCRIPTION

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

int msgctl (msqid, emd, buf)
int msqid, emd;
struct msqid_ds *buf;

Msgctl provides a variety of message control operations as specified by e¢md. The fol-
lowing cmds are available:

IPC_STAT

IPC_SET

IPC_RMID

Place the current value of each member of the data structure asso-
ciated with msqid into the structure pointed to by buf. The con-
tents of this structure are defined in intro(2). {READ}

Set the value of the following members of the data structure associ-
ated with msgqid to the corresponding value found in the structure
pointed to by buf:

msg_perm.uid

msg_perm.gid

msg_perm.mode /* only low 9 bits */
msg_qbytes

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

Remove the message queue identifier specified by msqid from the
system and destroy the message queue and data structure associ-
ated with it. This c¢md can only be executed by a process that has
an effective user ID equal to either that of super user or to the value
of msg perm.uid in the data structure associated with msgqid.

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

[EINVAL)
[EINVAL)
[EACCES)

Msgid is not a valid message queue identifier.
Cmd is not a valid command.
Cmd is equal to IPC_STAT and {READ} operation permission is
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denied to the calling process (see intro(2)).

[EPERM] Cmd is equal to IPC_RMID or IPC_SET. The eflective user ID of the
calling process is not equal to that of super user and it is not equal
to the value of msg perm.uid in the data structure associated
with msqid.

[EPERM)] Omd 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.

[EFAULT] Buf points to an illegal.address.

RETURN VALUE

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

SEE ALSO

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

msgget — get message queue

SYNOPSIS

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

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

DESCRIPTION

Msgget returns the message queue identifier associated with key.

A message queue identifier and associated message queue and data structure (seé
tntro(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 msgflg. :

Msg _qnum, msg lspid, msg lIrpid, 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 permission
(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

Icon International, _Ihc. 1



MSGGET (2) SYSTEM CALLS MSGGET (2)

system wide would be exceeded.

[EEX3ST] A message queue identifier exists for tey but ( (msgflg & IPC_CREAT)
& ( msgfig & IPC_EXCL) ) is “true’.

RETURN VALUE

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

SEE ALSO

intro(2), msgctl(2), msgop(2).

2 Icon International, Inc.
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NAME

msgop — message operations

SYNOPSIS

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

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

struct msgbuf *msgp;

int msgsz, msgflg;

int msgrev (msqid, msgp, msgsz, msgtyp, msgfig)
int msqid;

struct msgbuf *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 containing the mes-
sage. This structure is composed of the following members:

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

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

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

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

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

These actions are as follows:

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

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

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

Msgqid 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 execu-
tion in the manner prescribed in signal(2)).

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

[EINVAL) Msgid is not a valid message queue identifier.

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

[EINVAL] Mtype is less than 1.

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

[EINVAL] Msgs:z is less than zero or greater than the system-imposed limit.

[EFAULT] Msgp points to an illegal address.

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

Msg _qnum is incremented by 1.
Msg_lspid is set equal to the process ID of the calling process.
Msg_stime is set equal to the current time.

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

long mtype; /* message type */
char mtext[}; /* message text x/

Mitype is the received message’s type as specified by the sending process. Mtext is the
text of the message. Msgsz specifies the size in bytes of mtext. The received message
is truncated to msgsz bytes if it is larger than msgsz and (msgflg & MSG_NOERROR)
is “true”. The truncated part of the message is lost and no indication of the trunca-
tion is given to the calling process.

Msgtyp specifies the type of message requested as follows:
If msgtyp is equal to O, 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 O, the first message of the lowest type that is less than
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or equal to the absolute value of msgtyp is received.

Msgfig 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 immedi-
ately with a return value of —1 and errno set to ENOMSG.

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

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

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

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

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

true:

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

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

[EINVAL) Msgsz is less than 0.

[E2BIG] Mtext is greater than msgsz and (msgfly & MSG_NOERROR) is -
“false”.

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

[EFAULT) Msgp points to an illegal address.

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

Msg_qnum is decremented by 1.
Msg _lIrpid is set equal to the process ID of the calling process.
Msg_rtime is set equal to the current time.

RETURN VALUES

If msgsnd or msgrcv 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 msqid
from the system, a value of —1 is returned and errno is set to EIDRM.

Upon successful completion, the return value is as follows:
Msgsnd returns a value of 0.
Msgrev returns a value equal to the number of bytes actually placed into
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mitext.

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

SEE ALSO

intro(2), msgetl(2), msgget(2), signal(2).
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NAME

nice — change priority of a process

SYNOPSIS

int nice (incr)
int incr;

DESCRIPTION

Nice adds the value of incr to the nice value of the calling process. A process’s nice
value is a positive number for which a more positive value results in lower CPU prior-
ity.

A maximum nice value of 39 and a minimum nice value of O are imposed by the sys-
tem. 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 tncr is negative or
greater than 40 and the effective user ID of the calling process is not
super-user.

RETURN VALUE

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

SEE ALSO

exec(2).
nice(1) in the JCON/UX User Reference Manual.
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open — open for reading or writing

SYNOPSIS

#include <fcntl.h>
int open (path, oflag [, mode ])

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):

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

O_RDWR
O_NDELAY

Open for reading and writing.

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

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

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

If O_NDELAY is clear:

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

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

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

The open will block until carrier is present.
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O_APPEND If set, the file pointer will be set to the end of the file prior to each

O_CREAT

O_TRUNC

O_EXCL

write.

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 process, and the low-order 12 bits of
the file mode are set to the value of mode modified as follows (see
creat(2)):

All bits set in the file mnpde creativn mask of the process are
cleared. See umusk(2).

The “save text ¥mage after executimm bit” of the mode is
cleared. See chmod(2).

If the file exists, its length is truncated tec @ and the mode and owner
are unchanged.

If O_EXCL and O_CREAT =rre set, open will fail if the file exists.

The file pointer used to mark the zurrent position within the file is set to the begin-
ning of the file.

The new file descriptor is set to remain open across ezec system calls. See fentl(2).

The named file is opened unless one @r more of the falitowing are true:

[ENOTDIR]
[ENOENT)
[EACCES]
[EACCES]
[EISDIR]
[EROFS]

[EMFILE]
[ENXIO]

[ETXTBSY)

[EFAULT)

[EEXIST
[ENXIO]

[EINTR]
[ENFILE]

A component of the path prefix is not a directory.

O_CREAT is not set and the named file daes not exist.

A component of the path prefix denies search permission.
Ofiag permission is densied for the named file.

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

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

Twenty (20) file descriptors are marrentk open.

The named file is a character special or block special file, and the
device associated with $his special file doesmot exist.

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

Path points outside the allocated address'space of the process.
O_CREAT and O_EXCL are set, and the named file exists.

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

A signal was caught during the open systzm call.
The system file table is full.
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//ﬂ
RETURN VALUE : —
Upon successful completion, the file descriptor is returned. Otherwise, a value of —1
is returned and errno is set to indicate the error. ’
SEE ALSO
chmod(2), close(2), creat(2), dup(2), fentl(2), lseek(2), read(2), umask(2), write(2).
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NAME
ovride — set/clear hardware OVRIDE bit

SYNOPSIS

ovride(flag)
int flag;

DESCRIPTION

The OVRIDE signal on the CPU3 board allows user processes to access address
ranges outside of normal user space (0x0 - 0x40000000) without getting a bus error.
The ovride() system call allows a user process to request OVRIDE privilege. The
result is to allow a user mode process to access any memory or I/O device that is
available in supervisor mode. This capability is potentially very dangerous if given a
hostile or ill-behaved process. The caller of ovride() must therefore have super-user
priviledges. Other bus errors, such as those for page faults or write violations, are
not affected by OVRIDE. The OVRIDE bit is turned on when flag is non-zero, other-
wise it is turned off.

RETURN VALUE

Zero is returned if the operation was successful; —1 is returned if an error occurs,
with a more specific error code being placed in the global variable errno.

ERRORS

Ovride will fail if:
[EPERM] The effective user ID is not the super-user.
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NAME

pause — suspend process until signal

SYNOPSIS

pause ()

DESCRIPTION

Pause suspends the calling process until it receives a signal. The signal must be one
that is not currently set to be ignored by the calling process.

If the signal causes termination of the calling process, pause will not return.

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

SEE ALSO

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

pipe — create an interprocess channel

SYNOPSIS

int pipe (fildes)
int fildes|2];

DESCRIPTION

Pipe creates an 1/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 writ-
ing.

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

[EMFILE] Pipe will fail if 19 or more file descriptors are currently open.
[ENFILE] The system file table is full.
RETURN VALUE

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

SEE ALSO

read(2), write(2).
sh(1) in the JCON/UX User Reference Manual.
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NAME

plock — lock process, text, or data in memory

SYNOPSIS

#tinclude <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 process 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 follow-
ing 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 calling
process.

RETURN VALUE

Upon successful completion, a value of O is returned to the calling process. Other-

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

exec(2), exit(2), fork(2).

SYSTEM CALLS

PLOCK (2)

Icon International, Inc.



PROFIL(2) SYSTEM CALLS PROFIL (2)

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 ineflective by giving
a bufsiz of 0. Profiling is turned off when an ezec is executed, but remains on in child
and parent both after a fork. Profiling will be turned off if an update in buff would
cause a memory fault.

RETURN VALUE
Not defined.

SEE ALSO

monitor(3C).
prof(1) in the ICON/UX User Reference Manual.
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NAME

ptrace — process trace

SYNOPSIS
#finclude <signal.h>

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

DESCRIPTION

Ptrace provides a means by which a parent process may control the execution of a
child process, and examine and change its core image. Its primary use is for the
implementation of breakpoint debugging. There are four arguments whose interpre-
tation depends on a request argument. Generally, pid is the process ID of the traced
process, which must be a child (no more distant descendant) of the tracing process.
A process being traced behaves normally until it encounters some signal whether
internally generated like “illegal instruction” or externally generated like “inter-
rupt”. See sigvec(2) for the list. Then the traced process enters a stopped state and
its parent is notified via waif(2). When the child is in the stopped state, its core
image can be examined and modified using ptrace. If desired, another ptrace request
can then cause the child either to terminate or to continue, possibly ignoring the sig-
nal.

The value of the request argument determines the precise action of the call:

0 This request is the only one used by the child process; it declares that the pro-
cess is to be traced by its parent. All the other arguments are ignored. Pecu-
liar results will ensue if the parent does not expect to trace the child.

1,2 The word in the child process’s address space at addr is returned. If I and D
space are separated (e.g. historically on a pdp-11), request 1 indicates I space, 2
D space. Addr must be even. The child must be stopped. The input data is
ignored.

3 The word of the system’s per-process data area corresponding to addr is
returned. Addr must be even and less than 512. This space contains the regis-
ters and other information about the process; its layout corresponds to the user
structure in the system.

4,5 The given data is written at the word in the process’s address space correspond-
ing to addr, which must be even. No useful value is returned. If I and D space
are separated, request 4 indicates I space, 5 D space. Attempts to write in pure
procedure fail if another process is executing the same file.

6 The process’s system data is written, as it is read with request 3. Only a few
locations can be written in this way: the general registers, the floating point
status and registers, and certain bits of the processor status word.

7  The data argument is taken as a signal number and the child’s execution contin-
ues at location addr as if it had incurred that signal. Normally the signal
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number will be either O to indicate that the signal that caused the stop should
be ignored, or that value fetched out of the process’s image indicating which sig-
nal caused the stop. If addr is (int *)1 then execution continues from where it
stopped.

8 The traced process terminates.

9 Execution continues as in request 7; however, as soon as possible after execution
of at least one instruction, execution stops again. The signal number from the
stop is SIGTRAP. (On ICON systems the trace-bit is set and just one instruc-
tion is executed.) This is part of the mechanism for implementing breakpoints.

As indicated, these calls (except for request 0) can be used only when the subject

process has stopped. The wait call is used to determine when a process stops; in such

a case the “termination” status returned by wait has the value 0177 to indicate stop-
" page rather than genuine termination.

To forestall possible fraud, ptrace inhibits the set-user-id and set-group-id facilities
on subsequent ezecve(2) calls. If a traced process calls execve, it will stop before exe-
cuting the first instruction of the new image showing signal SIGTRAP.

On an ICON system, “word” also means a 32-bit integer, but the “even” restriction
does not apply.

RETURN VALUE

A 0 value is returned if the call succeeds. If the call fails then a —1 is returned and
the global variable errno is set to indicate the error.

ERRORS
[EINVAL] The request code is invalid.
[EINVAL)] The specified process does not exist.
[EINVAL] The given signal number is invalid.
[EFAULT] The specified address is out of bounds.
[EPERM] The specified process cannot be traced.
SEE ALSO

wait(2), sigvec(2), adb(1)

BUGS

Ptrace is unique and arcane; it should be replaced with a special file which can be
opened and read and written. The control functions could then be implemented with
toctl(2) calls on this file. This would be simpler to understand and have much higher
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( performance.

The request O call should be able to specify signals which are to be treated normally
and not cause a stop. In this way, for example, programs with simulated floating
point (which use “illegal instruction” signals at a very high rate) could be efficiently
debugged.

The error indication, —1, is a legitimate function value; errno, see intro(2), can be
used to disambiguate.

It should be possible to stop a process on occurrence of a system call; in this way a
completely controlled environment could be provided.

¢
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NAME

read — read from file

SYNOPSIS

int read (fildes, buf, nbyte)
int fildes;

char sbuf;

unsigned nbyte;

DESCRIPTION

Fildes is a file descriptor obtained from a creat, open, dup, fentl, or pipe system call.

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

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

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

Upon successful completion, read returns the number of bytes actually read and
placed in the buffer; this number may be less than nbyte if the file is associated with
a communication line (see toct!(2) and termio(7)), or if the number of bytes left in the
file 1s less than nbyte bytes. A value of O 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 0.
If O_NDELAY is clear, the read will block until data becomes available.

Read will fail if one or more of the following are true:
[EBADF] Fildes is not a valid file descriptor open for reading.
[EFAULT] Buf points outside the allocated address space.
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[EINTR] A signal was caught during the read system call.

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

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

SEE ALSO

creat(2), dup(2), fent](2), ioctl(2), open(2), pipe(2).
termio(7) in the JCON/UXV Administrator Reference Manual

i ais "y
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NAME
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semct] — semaphore control operations

SYNOPSIS

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

int semctl (semid, semnum, cmd, arg)

int semid, emd;

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 c¢md.

The following c¢mds 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 ¢md 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 semzcnt. {READ)

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

phores.

GETALL
SETALL

Icon International, Inc.

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

Set semvals according to the array pointed to by arg.array.
{ALTER} When this cmd is successfully executed the semad]
values corresponding to each specified semaphore in all
processes are cleared.
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IPC_STAT

IPC_SET

IPC_RMID

SYSTEM CALLS SEMCTL (2)

The following c¢mds are also available:

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 structure
associated with semid to the corresponding value found in the
structure pointed to by arg.buf:

sem_perm.uid
sem_perm.gid
sem_perm.mode /* only low 9 bits %/

This ¢cmd can only be executed by a process that has an
effective user ID equal to either that of super-user or to the
value of sem_perm.uid in the data structure associated with
semid.

Remove the semaphore identifier specified by semid from the
system and destroy the set of semaphores and data structure
associated with it. This cmd can only be executed by a pro-
cess that has an effective user ID equal to either that of super-
user or to the value of sem_perm.uid in the data structure
associated with semid.

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

‘ [EINVAL]
[EINVAL]
[EINVAL]
[EACCES]

[ERANGE]

[EPERM)|

[EFAULT]

RETURN VALUE

Semid is not a valid semaphore identifier.
Semnum is less than zero or greater than sem_nsems.
Cmd is not a valid command.

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

Cmd is SETVAL or SETALL and the value to which semval is
to be set is greater than the system imposed maximum.

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

Arg.buf points to an illegal address.

Upon successful completion, the value returned depends on c¢md as follows:

GETVAL
GETPID

The value of semval.
The value of sempid.
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'GETNONT The value of semnent.
GETZCNT The value of semzcnt.
All others A value of 0.

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

SEE ALSO
intro(2), semget(2), semop(2).

Icon International, Inc.
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NAME

semget — get set of semaphores

SYNOPSIS

#include <sys/types.h>
#tinclude <sys/ipc.h>
#Hinclude <sys/sem.h>

int semget (key, nsems, semflg)
key_t key;
int nsems, semflg;

DESCRIPTION

Semget returns the semaphore identifier associated with key.

A semaphore identifier and associated data structure and set containing nsems sema-
phores (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 permission (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.

[ENOENT] A semaphore identifier does not exist for key and (semfly &
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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. ’

[EEXIST) A semaphore identifier exists for key but ( (semflg & IPC_CREAT)
and ( semflg & IPC_EXCL) ) is “true”.

RETURN VALUE

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

SEE ALSO

intro(2), semctl(2), semop(2).
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NAME

semop — semaphore operations

SYNOPSIS

ffinclude <sys/types.h>
#include <sys/ipc.h>
#finclude <sys/sem.h>

int semop (semid, sops, nsops)
int semid;

struct sembuf s*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. Sopsis 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 x/

Each semaphore operation specified by sem_op is performed on the corresponding
semaphore specified by semid and sem_num.

Sem_op specifies one of three semaphore operations as follows:

If sem_op is a negative integer, one of the following will occur: {ALTER}

If semval (see intro(2)) is greater than or equal to the absolute value
of sem_op, the absolute value of sem_op is subtracted from semval.
Also, if (sem_flg & SEM_UNDO) is “true”, the absolute value of
sem_op is added to the calling process’s semadj value (see ezit(2)) for
the specified semaphore.

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 associ-
ated with the specified semaphore and suspend execution of the cal-
ling process until one of the following conditions occur.
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Semval becomes greater than or equal to the absolute value of
sem_op. When this occurs, the value of semncnt associated with
the specified semaphore is decremented, the absolute value of
sem_op is subtracted from semval and, if (sem_flg & SEM_UNDO)
is “true”, the absolute value of sem_op is added to the calling
process’s semadj value for the specified semaphore.

The semid for which the calling process is awaiting action is
removed from the system (see semctl(2)). When this occurs, errno
is set equal to EIDRM, and a value of —1 is returned.

The calling process receives a signal that is to be caught. When
this occurs, the value of semncnt associated with the specified
semaphore is decremented, and the calling process resumes execu-
tion in the manner prescribed in signal(2).

If sem_op is a positive integer, the value of sem_op is added to semval and,
if (sem_flg & SEM_UNDO) is “true”, the value of sem_op is subtracted from
the calling process’s semadj value for the specified semaphore. {ALTER}

If sem_op is zero, one of the following will occur: {READ}

If semval is zero, semop will return immediately.

If semval is not equal to zero and (sem_flg & TPC_NOWAIT) is
“true”, semop will return immediately.

If semval is not equal to zero and (sem_flg & IPC_NOWAIT) is

“false”, semop will increment the semzcnt associated with the

specified semaphore and suspend execution of the calling process

until one of the following occurs:

Semval becomes zero, at which time the value of semzent associ-
ated with the specified semaphore is decremented.

The semid for which the calling process is awaiting action is
removed from the system. When this occurs, errno is set equal to
EIDRM, and a value of —1 is returned.

The calling process receives a signal that is to be caught. When
this occurs, the value of semzcnt associated with the specified
semaphore is decremented, and the calling process resumes execu-
tion in the manner prescribed in signal(2).

Semop will fail if one or more of the following are true for any of the semaphore
operations specified by sops:

[EINVAL]

Semid is not a valid semaphore identifier.
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[EFBIG)

[E2BIG|

[EACCES)]
[EAGAIN]

[ENOSPC]
[EINVAL]

[ERANGE]
[ERANGE]

[EFAULT)

SYSTEM CALLS SEMOP (2)

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 process.

RETURN VALUE

If semop returns due to the receipt of a signal, a value of —1 is returned to the cal-
ling process and errno is set to EINTR. If it returns due to the removal of a semid
from the system, a value of —1 is returned and errno is set to EIDRM.

Upon successful completion, the value of semval at the time of the call for the last
operation in the array pointed to by sops is returned. Otherwise, a value of —1 is
returned and errno is set to indicate the error.

SEE ALSO

exec(2), exit(2), fork(2), intro(2), semctl(2), semget(2).
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NAME

setpgrp — set process group ID

SYNOPSIS

int setpgrp ()

DESCRIPTION

Setpgrp sets the process group ID of the calling process to the process ID of the calling
~ process and returns the new process group ID.

RETURN VALUE

Setpgrp returns the value of the new process group ID.

SEE ALSO

exec(2), fork(2), getpid(2), intro(2), kill(2), signal(2).

Icon International, Inc. 1




SETUID (2) SYSTEM CALLS SETUID (2)

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 uid (gid), the eflective user (group)ID is set to uid (gid).

If the effective user ID of the calling process is not super-user, but the saved set-user
(group) ID from ezec(2) is equal to uid (gid), the effective user (group) ID is set to uid
(g1d).

Setuid (setgid) will fail if the real user (group) ID of the calling process is not equal to
uid (g¢d) and its effective user ID is not super-user. [EPERM]

The uid is out of range. [EINVAL]

RETURN VALUE

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

SEE ALSO

getuid(2), intro(2).
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shmectl — shared memory control operations

SYNOPSIS

#Hinclude <sys/types.h>
#Hinclude <sys/ipc.h>
#finclude <sys/shm.h>

int shmctl (shmid, ecmd, buf)

int shmid, emd;

struct shmid_ds *buf;

DESCRIPTION

Shmctl provides a variety of shared memory control operations as specified by cmd.
The following c¢mds are available:

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 structure
associated with shmid to the corresponding value found in the
structure pointed to by buf:

shm_perm.uid
shm_perm.gid
shm_perm.mode /* only low 9 bits %/

This ¢md can only be executed by a process that has an effective
user ID equal to either that of super-user or to the value of
shm_perm.uid in the data structure associated with shmid.

Remove the shared memory identifier specified by shmid from
the system and destroy the shared memory segment and data
structure associated with it. This ¢md can only be executed by
a process that has an effective user ID equal to either that of
super-user or to the value of shm_perm.uid in the data struc-
ture associated with shmid. :

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
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Unlock the shared memory segment specified by shmid. This

cmd can only be executed by a process that has an effective usr
ID equal to super-user.
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Shmectl will fail if one or more of the following are true:
Shmid is not a valid shared memory identifier. [EINVAL]
Cmd is not a valid command. [EINVAL]

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

Cmd is equal to IPC_RMID or IPC_SET and the effective user ID of the
calling process is not equal to that of super-user and it is not equal to
the value of shm_perm.uid in the data structure associated with
shmid. [EPERM)

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. [EPERM]

Cmd is equal to SHM_UNLOCK and the shared-memory segment
specified by shmid is not locked in memory. [EINVAL] Buf points to an
illegal address. [EFAULT]

RETURN VALUE

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

SEE ALSO

shmget(2), shmop(2).
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NAME

shmget — get shared memory segment:

SYNOPSIS

#include <sys/types.h>
#include <sys/ipc.h>
#finclude <sys/shm.h>

int shmget (key, size, shmfig)
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 seg-
ment of size size bytes (see tniro(2)) are created for key if one of the following are
true:

Key is equal to IPC_PRIVATE.

Key does not already have a shared memory identifier associated with it, and
(shmflg & IPC_CREAT) is “true”.

Upon creation, the data structure associated with the new shared memory identifier
is initialized as follows:

Shm_perm.cuid, shm_perm.uid, shm_perm.cgid, and shm_perm.gid
are set equal to the eflective 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 O.
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 permission
(see tntro(2)) as specified by the low-order 9 bits of shmflg would not
be granted.

[EINVAL) A shared memory identifier exists for key but the size of the seg-
ment associated with it is less than size and size is not equal to
zero.
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( [ENOENT) 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 physical memory is
not sufficient to fill the request.

[EEXTST) A shared memory identifier exists for key but ( (shmfly &
IPC_CREAT) and ( shmflg & IPC_EXCL) ) is ‘“true”.

RETURN VALUE

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 indi-
cate the error.

SEE ALSO

intro(2), shmetl(2), shmop(2).
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NAME

shmop — shared memory operations

SYNOPSIS

#finclude <sys/types.h>
#finclude <sys/ipc.h>
#tinclude <sys/shm.h>

char *shmat (shmid, shmaddr, shmfig)
int shmid;
char *shmaddr

* int shmflg;

int shmdt (shmaddr)
char *shmaddr

DESCRIPTION

Shmat attaches the shared memory segment associated with the shared memory
identifier specified by shmid to the data segment of the calling process. The segment
is attached at the address specified by one of the following criteria:

If shmaddr is equal to zero, the segment is attached at the first available
address as selected by the system.

If shmaddr is not equal to zero and (shmflg & SHM_RND) is “true”, the seg-
ment 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 seg-
ment 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 fol-
lowing are true:

[EINVAL) Shmid is not a valid shared memory identifier.

[EACCES] 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.

[EINVAL) 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 calling
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[

[EINVAL]

[EINVAL]
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process would exceed the system-imposed limit.

Shmdt detaches from the calling process’s data segment the shared
memory segment located at the address specified by shmaddr.

Shmdt will fail and not detach the shared memory segment if
shmaddr is not the data segment start address of a shared memory
segment.
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RETURN VALUES

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.

SEE ALSO

exec(2), exit(2), fork(2), intro(2), shmctl(2), shmget(2).
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(v

signal — specify what to do upon receipt of a signal

SYNOPSIS
#include <signal.h>

int (+signal (sig, func))()

int sig;

void (*func)();
DESCRIPTION

Signal allows the calling process to choose one of three ways in which it is possible to
handle the receipt of a specific signal. Sig specifies the signal and func specifies the
choice.

Sig can be assigned any one of the following except SIGKILL:

SIGHUP 01 hangup

‘” SIGINT 02 interrupt
SIGQUIT 03%  quit
SIGILL 04 illegal instruction (not reset when caught)
SIGTRAP  05% trace trap (not reset when caught)
SIGIOT 06 IOT instruction

SIGEMT 07+  EMT instruction
SIGFPE 08+« floating point exception
SIGKILL 09 kill (cannot be caught or ignored)
SIGBUS 10x  bus error
SIGSEGV 11*  segmentation violation
SIGSYS 12«  bad argument to system call
SIGPIPE 13 write on a pipe with no one to read it
SIGALRM 14 alarm clock
SIGTERM 15 software termination signal
SIGUSR1 16 user-defined signal 1
SIGUSR2 17 user-defined signal 2
SIGCLD 18 death of a child

(see WARNING below)
SIGPWR 19 power fail

(see WARNING below)

See below for the significance of the asterisk (#) in the above list.

-~ Func is assigned one of three values: SIG_DFL, SIG_IGN, or a function address.
( ] The actions prescribed by these values are as follows:
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SIG_DFL — terminate process upon receipt of a signal

Upon receipt of the signal sig, the receiving process is to be terminated
with all of the consequences outlined in ezit(2). In addition a ‘“core
image” will be made in the current working directory of the receiving
process if sig is one for which an asterisk appears in the above list and
the following conditions are met:

The effective user ID and the real user ID of the receiving process
are equal.

An ordinary file named core exists and is writable or can be
created. If the file must be created, it will have the following
properties:

a mode of 0666 modified by the file creation mask (see
umask(2))

a file owner ID that is the same as the effective user ID
of the receiving process.

a file group ID that is the same as the effective group ID
of the receiving process

SIG_IGN — ignore signal

The signal sig is to be ignored.

Note: the signal SIGKILL cannot be ignored.

function address — catch signal

Upon receipt of the signal stg, 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 function, 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.

2 Icon International, Inc.
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( When a signal that is to be caught occurs during a read, a write, an open,
or an toctl system call on a slow device (like a terminal; but not a file), dur-
ing a pause system call, or during a watt system call that does not return
immediately due to the existence of a previously stopped or zombie process,
the signal catching function will be executed and then the interrupted sys-
tem 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 signal.

Signal will fail if sig is an illegal signal number, including SIGKILL. [EINVAL]

RETURN VALUE
Upon successful completion, signal returns the previous value of func for the specified

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

{ " SEE ALSO

kill(2), pause(2), ptrace(2), wait(2), setjmp(3C).
kill(1) in the ICON/UX 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 compatibility with
other versions of the UNIX system. Their use in new programs is strongly
discouraged.

For these signals, func is assigned one of three values: SIG_DFL, SIG_IGN, or a
function address. The actions prescribed by these values of are as follows:
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SIG_DFL - ignore signal

The signal is to be ignored.

SIG_IGN - ignore signal

The signal is to be ignored. Also, if sig is SIGCLD, the calling process’s
child processes will not create zombie processes when they terminate; see
ezit(2).

Junction address - catch signal

If the signal is SIGPWR, the action to be taken is the same as that
described above for func equal to function address. The same is true if
the signal is SIGCLD except, that while the process is executing the
signal-catching function, any received SIGCLD signals will be queued and
the signal-catching function will be continually reentered until the queue
is empty.

The SIGCLD affects two other system calls (wait(2), and ezit(2)) in the following
ways:
wart If the func value of SIGCLD is set to SIG_IGN and a wait is executed, 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.

Icon International, Inc.

/f‘i;‘ h

o



STAT(2)

NAME

stat, fstat — get file status

SYNOPSIS

ftinclude <sys/types.h>

#finclude <sys/stat.h>

int stat (path, buf)
char spath;
struct stat *buf;

int fstat (fildes, buf)
int fildes;
struct stat *buf;

DESCRIPTION

SYSTEM CALLS STAT(2)

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 stat structure into which information is placed concerning the

file.

The contents of the structure pointed to by buf include the following members:

ushort st_mode;
ino_t  st_ino;
dev_t st_dev;

dev_t  st_rdev;

short  st_nlink;
ushort st_uid;
ushort st_gid;
ofl_t st_size;
time_t st_atime;
time_t st_mtime;
time_t st_ctime;
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/* File mode; see mknod(2) */

/* Inode number */

/* ID of device containing */

/* a directory entry for this file x/

/* ID of device x/

/* This entry is defined only for %/

/* character special or block special files */
/* Number of links */

/* User ID of the file’s owner */

/* Group ID of the file’s group */

/* File size in bytes */

/* Time of last access */

/* Time of last data modification */
/* Time of last file status change %/
/* Times measured in seconds since */
/* 00:00:00 GMT, Jan. 1, 1970 %/
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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 system
calls: creat(2), mknod(2), pipe(2), utime(2), and write(2).

st_ctime Time when file status was last changed. Changed by the following system
calls: chmod(2), chown(2), creat(2), link(2), mknod(2), pipe(2), unlink(2),
utime(2), and write(2). ‘

Stat will fail 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 for a component of the path prefix.
[EFAULT] 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.
[EFAULT] Buf points to an invalid address.
RETURN VALUE

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

SEE ALSO

chmod(2), chown(2), creat(2), link(2), mknod(2), pipe(2), read(2), time(2), unlink(2),
utime(2), write(2).
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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.

RETURN VALUE

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

SEE ALSO

time(2).
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NAME

swrite — synchronous write on a file

SYNOPSIS

int swrite (fildes, buf, nbyte)
int fildes;

char *buf;

unsigned nbyte;

DESCRIPTION

Fildes is a file descriptor obtained from a creat, open, dup, or fentl system call.

Swrite attempts to write nbyte bytes from the buffer pointed to by buf to the file
associated with the fildes.

The Swrite command blocks until the buffer has actually been written to the device.
On files which are not associated with block devices, swrite behaves exactly the same
as write(2).

Swrite will fail 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).

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

[EINTR] A signal was caught during the swrite system call.

If a swrite requests that more bytes be written than there is room for (e.g., the
ulimit (see ultmit(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).

RETURN VALUE

Upon successful completion the number of bytes actually written is returned. Other-
wise, —1 is returned and errno is set to indicate the error.
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SEE ALSO

o

write (2), creat(2), dup(2), Iseek(2), open(2), pipe(2), ulimit(2).
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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

time — get time

SYNOPSIS
long time ((long *) 0)

long time (tloc)
long #tloc;

JDESCRIPTION
Time returns the value of time in seconds since 00:00:00 GMT, January 1, 1970.

If tloc (taken as an integer) is non-zero, the return value is also stored in the location
to which tloc points.

[EFAULT] Time will fail if tloc points to an illegal address.

RETURN VALUE

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

SEE ALSO

stime(2).
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NAME

times — get process and child process times

SYNOPSIS

#finclude <sys/types.h>
#include <sys/times.h>

long times (buffer)
struct tms sbuffer;

DESCRIPTION

Times fills the structure pointed to by buffer with time-accounting 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;

%

This information comes from the calling process and each of its terminated child
processes for which it has executed a wast. 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 tms_utimes and tms_cutimes of the child processes.
Tms_cstime is the sum of the tms_stimes and tms_cstimes of the child processes.

[EFAULT] Times will fail if buffer points to an illegal address.

RETURN VALUE

Upon successful completion, times 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.
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SEE ALSO
exec(2), fork(2), time(2), wait(2).

[\

TIMES (2)
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NAME ' SN

ulimit — get and set user limits

SYNOPSIS

long ulimit (cmd, newlimit)
int ecmd;
long newlimit;

DESCRIPTION

This function provides for control over process limits. The ¢md 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 ID of super-user
may increase the limit. Ulimit will fail and the limit will be unchanged if a
process with an effective user ID other than super-user attempts to increase its
file size limit. [EPERM]

3  Get the maximum possible break value. See brk(2).

RETURN VALUE

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

SEE ALSO

brk(2), write(2).
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NAME

umask — set and get file creation mask

SYNOPSIS

int umask (cmask)
int cmask;

DESCRIPTION

Umask sets the process’s file mode creation mask to cmask and returns the previous
value of the mask. Only the low-order 9 bits of ¢mask and the file mode creation
mask are used.

RETURN VALUE

The previous value of the file mode creation mask is returned.

SEE ALSO

chmod(2), creat(2), mknod(2), open(2).
mkdir(1), sh(1) in the ICON/UX User Reference Manual.
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NAME

umount — unmount a file system

SYNOPSIS

int umount (spec)
char *spec;

DESCRIPTION
Umount requests that a previously mounted file system contained on the block spe-
- cial device identified by spec be unmounted. Spec is a pointer to a path name.

After unmounting the file system, the directory upon which the file system was
mounted reverts to its ordinary interpretation.

Umount may be invoked only by the super-user.

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

[EPERM] The process’s effective user ID is not super-user.
[ENX10] Spec does not exist.
[ENOTBLK] Spec is not a block special device.
[EINVAL) Spec is not mounted.
[EBUSY] A file on spec is busy.
[EFAULT) Spec points to an illegal address.
RETURN VALUE

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

SEE ALSO

mount(2).
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NAME

uname — get name of current UNIX system

SYNOPSIS
#include <sys/utsname.h>

int uname (name)
struct utsname *name;

+DESCRIPTION

Uname stores information identifying the current UNIX system in the structure
pointed to by name.

Uname uses the structure defined in <sys/utsname.h> whose members are:

char sysname[9];
char nodename(9];
char release(9];
char version|[9];
char 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 sys-
tem 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.

RETURN VALUE

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

SEE ALSO

uname(l) in the JCON/UX User Reference Manual.

Icon International, Inc. 1



UNLINK (2) SYSTEM CALLS UNLINK (2)

NAME

unlink — remove directory entry

SYNOPSIS

int unlink (path)
char *path;

DESCRIPTION

Unlink removes the directory entry named by the path name pointed to be path.

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

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

[ENOENT] The named file does not exist.

[EACCES) Search permission is denied for a component of the path prefix.

[EACCES) Write permission is denied on the directory containing the link to be
removed.

[EPERM] The named file is a directory and the effective user ID of the process
is not super-user.

[EBUSY] The entry to be unlinked is the mount point for a mounted file sys-
tem.

[ETXTBSY] The entry to be unlinked is the last link to a pure procedure (shared
text) file that is being executed.

[EROFS] The directory entry to be unlinked is part of a read-only file system.

[EFAULT) 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 postponed
until all references to the file have been closed.

RETURN VALUE

Upon successful completxon a value of O is returned. Othermse a value of —1 is
returned and errno is set to indicate the error.

SEE ALSO

close(2), link(2), open(2).
rm(1) in the JCON/UX User Reference Manual.

Icon International, Inc. 1



USTAT(2) SYSTEM CALLS USTAT(2)

( | NAME

ustat — get file system statistics

SYNOPSIS

#Hinclude <sys/types.h>
#include <ustat.h>

int ustat (dev, buf)
int dev;
struct ustat sbuf;

DESCRIPTION

Ustat returns information about a mounted file system. Dev is a device number iden-
tifying a device containing a mounted file system. Buf is a pointer to a usfat struc-
ture that includes to following elements:

daddr_t f_tfree; /* Total free blocks */
ino_t  f_tinode; /* Number of free inodes */
char  {_fnamel6]; /* Filsys name */

‘* char {_fpack[6]; /* Filsys pack name */

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

[EINVAL] Dev is not the device number of a device containing a mounted file
system.
[EFAULT] Buf points outside the process’s allocated address space.
RETURN VALUE

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

SEE ALSO

stat(2), fs(4).

(
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NAME

utime — set file access and modification times

SYNOPSIS

#Hinclude <sys/types.h>
int utime (path, times)
char *path;

struct utimbuf *times;

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 ufimbuf 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 ufime 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 */

5

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

[ENOENT] The named file does not exist.

[ENOTDIR] 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 fsmes is not NULL.

[EACCES] The effective user ID 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.
[EFAULT)] Path points outside the process’s allocated address space.
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RETURN VALUE

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

SEE ALSO

stat(2).
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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 pro-
cess 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 staf_loc. Status can be
used to differentiate between stopped and terminated child processes and if the child
process terminated, status identifies the cause of termination and passes useful infor-
mation 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 ez:it 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 produced; see signal(2).

If a parent process terminates without waiting for its child processes to terminate,
the parent process ID of each child process is set to 1. This means the initialization
process inherits the child processes; see tntro(2).

Wait will fail and return immediately if one or more of the following are true:

[ECHILD] The calling process has no existing unwaited-for child processes.
[EFAULT] Stat_loc points to an illegal address.

RETURN VALUE

If wait returns due to the receipt of a signal, a value of —1 is returned to the calling
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!

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 call<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>