BOOK_2 : Title_2.doc 1 Tue Jan 28 15:16:00 1997

3

LynxOS Refer ence Manual

LynxOS Version 2.5

DOC-0173

Library Functions (N–Z)

BOOK_2 : Title_2.doc 2 Tue Jan 28 15:16:00 1997

Product names mentioned in the LynxOS Refer ence Manuals ar e trademarks of their r espective manufactur ers and ar e used her e only for identification purposes.

Copyright ©1987-1997, L ynx Real-T ime Systems, Inc. All rights r eserved. U.S. Patents 5,469,571; 5,594,903

Printed in the United States of America.

All rights r eserved. No part of the LynxOS Refer ence Manuals may be r epr oduced, stor ed in a r etrieval system, or transmitted, in any for m or by any means, electr onic, mechanical, photographic, magnetic, or otherwise, without the prior written per mission of L ynx Real-T ime Systems, Inc.

Lynx Real-T ime Systems, Inc. makes no r epr esentations, expr ess or implied, with r espect to this documentation or the softwar e it describes, including (with no limitation) any implied warranties of utility or fitness for any particular purpose; all such warranties ar e expr essly disclaimed. Neither Lynx Real-T ime Systems, Inc., nor its distributors, nor its dealers shall be liable for any indir ect, incidental, or consequential damages under any cir cumstances.

(The exclusion of implied warranties may not apply in all cases under some statutes, and thus the above exclusion may not apply. This warranty pr ovides the pur chaser with specific legal rights. Ther e may be other pur chaser rights which vary fr om state to state within the United States of America.)

BOOK_2 : BOOK_2TOC.doc i Tue Jan 28 15:16:00 1997

Library Functions (N- Z)

                net_error - get pointer to message for a network error code .........................303
                    nlist - get entries from name list ............................................................304
      pathconf, fpathconf - get configurable pathname variables ..........................................305
                    pause - wait for a signal ...........................................................................310
           perror, psignal,
        fperror, fpsignal - print system error message...........................................................311
                 placebuf - obtain a suitably aligned data buffer ...........................................313
             popen, popenr,
             pclose, pwait,
                   pwait3 - create a subprocess with a pipe connection.................................314
  printf, fprintf, sprintf,
           unlocked_printf,
          unlocked_fprintf,
         unlocked_sprintf - print formatted output.................................................................316
       pthread_attr_create,
      pthread_attr_delete - initialize a pthread_attr_t structure...................................320
pthread_attr_getinheritsched,
pthread_attr_setinheritsched - get/set scheduler inheritance value in attributes structure.......323
      pthread_attr_getprio,
      pthread_attr_setprio - get/set scheduler priority value in attributes structure.................325
     pthread_attr_getsched,
     pthread_attr_setsched - get/set scheduler value in attributes structure..............................327
 pthread_attr_getstacksize,
pthread_attr_setstacksize - get/set stack size value in attributes structure..............................329
           pthread_cancel - cancel a pthread ...........................................................................331
      pthread_cleanup_push,
      pthread_cleanup_pop - push/pop recovery routines..........................................................333
   pthread_condattr_create,
  pthread_condattr_delete - initialize pthread_condattr_t to default values................335
   pthread_cond_broadcast - signal a condition to all awaiting threads ....................................337
     pthread_cond_destroy - delete a user condition variable ...................................................340
        pthread_cond_init - initialize a user condition variable ..............................................341
      pthread_cond_signal - signal a condition to a single awaiting thread .............................344
         pthread_cond_wait,
   pthread_cond_timedwait - wait for a condition to be signalled..............................................347
           pthread_create - create a new thread ......................................................................351
           pthread_detach - free resources associated with a pthread .....................................354

0 Contents

BOOK_2 : BOOK_2TOC.doc ii Tue Jan 28 15:16:00 1997

Contents

           pthread_equal - compare two thread IDs ..............................................................356
            pthread_exit - terminate the calling pthread .......................................................357
         pthread_getprio - get system thread scheduling priority .........................................358
      pthread_getspecific,
     pthread_setspecific - retrieve, set a thread-specific data value......................................359
            pthread_join - await the termination of another pthread. ...................................361
       pthread_keycreate - create a thread-specific data key .................................................363
            pthread_kill - send a signal to a thread ..............................................................365
 pthread_mutexattr_create,
pthread_mutexattr_delete - manage mutex attribute structures...............................................366
   pthread_mutex_destroy - delete a user mutex ......................................................................368
      pthread_mutex_init - initialize a user mutex .................................................................369
       pthread_mutex_lock,
   pthread_mutex_trylock - acquire a mutex lock, blocking or otherwise...............................371
    pthread_mutex_unlock - release a mutex lock ....................................................................373
            pthread_once - do something once and only once ...............................................375
            pthread_self - get system thread ID ...................................................................377
        pthread_setcancel,
  pthread_setasynccancel - set calling system thread’s cancelability status............................378
         pthread_setprio - set system thread scheduling priority ..........................................380
     pthread_setscheduler,
    pthread_getscheduler - set/get POSIX thread scheduling algorithm and priority.............381
      pthread_testcancel - allow the calling pthread to be terminated now ..........................383
           pthread_yield - force a POSIX thread to relinquish the CPU ..............................385
            putc, putchar,
              fputc, putw,
            unlocked_putc,
         unlocked_putchar,
           unlocked_fputc,
           unlocked_putw - put a character or word on a stream.............................................386
                  putenv - change or add environment data .................................................388
                putpwent - write password file entry .............................................................389
             puts, fputs - put a string on a stream ...............................................................390
                   qsort - sort contents of an array ..............................................................391
                   raise - send signal to self ........................................................................392
             rand, srand - simple random-number generator ...............................................393
          random, srandom,
    initrandom, setstate - extra-random random numbers....................................................394
           regcmp, regex - compile and execute regular expression .....................................396
                  remove - remove a file ...............................................................................397
                     rpc - library routines for remote procedure calls .................................398
                rtcreate - create a realtime file ....................................................................416
                 rtfsync - synchronous file synchronization ...............................................420
      scandir, alphasort - convenient directory examination ...............................................422
   scanf, fscanf, sscanf - convert formatted input................................................................424
          sched_getparam - get scheduling parameters ...........................................................428

BOOK_2 : BOOK_2TOC.doc iii Tue Jan 28 15:16:00 1997

Contents

 sched_get_priority_max,
 sched_get_priority_min,
 sched_rr_get_interval - get scheduling parameter limits..................................................429
    sched_getscheduler - get scheduling policy ..................................................................431
        sched_setparam - set scheduling parameters ...........................................................433
    sched_setscheduler - set scheduling policy and parameters .........................................435
           sched_yield - yield processor ............................................................................437
             sem_close - close a named semaphore ............................................................438
           sem_destroy - destroy an unnamed semaphore ..................................................439
          sem_getvalue - get the value of a semaphore .......................................................440
              sem_init - initialize an unnamed semaphore ................................................441
              sem_open - open/initialize a named semaphore .............................................443
              sem_post - unlock a semaphore .....................................................................445
            sem_unlink - remove a named semaphore ........................................................446
 sem_wait, sem_trywait - lock a semaphore .........................................................................447
      setattr,fsetattr - set attributes a realtime file .........................................................449
        setbuf, setvbuf,
       unlocked_setbuf - assign buffering to a stream.........................................................452
 setbuffer, setlinebuf - assign buffering to a stream.........................................................454
        setjmp, longjmp,
     _setjmp, _longjmp - non-local goto and primitive versions..........................................456
             setlocale - extensions to setlocale functions .........................................458
               setprio - set process priority ......................................................................461
         setuid, setgid,
       seteuid, setegid,
      setruid, setrgid - change user or group ID...............................................................463
                signal - simplified signal handling ...........................................................465
              sigsetjmp,
            siglongjmp - non-local goto with signal mask save and restore .......................468
 sigsetops: sigemptyset,
  sigfillset, sigaddset,
sigdelset, sigismember - signal set operations signals, sets of signal set manipulation......470
    sin, cos, tan, asin,
     acos, atan, atan2 - trigonometric functions and their inverses...................................472
      sinh, cosh, tanh - hyperbolic functions ....................................................................474
         sleep, usleep - suspend execution .......................................................................475
                 spipe - create a STREAMS pipe .............................................................477
          sputl, sgetl - write/read long integer in machine independent fashion ............478
      ssignal, gsignal - software signals ...........................................................................479
             st_cancel - cancel a system thread ................................................................481
       st_default_attr - initialize a st_attr_t structure to default values ...................483
         st_getspecific,
        st_setspecific - retrieve, set a thread- specific data value.....................................486
          st_keycreate - create a thread-specific data key .................................................488
                st_new - create a new system thread .........................................................490

BOOK_2 : BOOK_2TOC.doc iv Tue Jan 28 15:16:00 1997

Contents

          st_pushrecover,
          st_poprecover - push and pop recovery routines on a thread’s cancellation stack493
                strcoll - string collation ............................................................................495
               strerror - get system error message ............................................................496
  string: strcat, strdup,
strncat, strcmp, strncmp,
 strcpy, strncpy, strlen,
strchr, strrchr, strpbrk,
 strspn, strcspn, strtok,
 strtok_r, strstr, index,
                 rindex - string operations...........................................................................497
                 strtod - convert ASCII string to double-precision number ......................501
                 strtol - convert ASCII string to integer with base ...................................502
                strxfrm - string transformation ...................................................................504
           st_setcancel - set calling system thread’s cancelability status...........................505
          st_testcancel - allow the calling system thread to be terminated now ................507
                   swab - swap adjacent even and odd bytes ..............................................509
                sysconf - get configurable system variables ...............................................510
syslog, vsyslog, openlog,
   closelog, setlogmask - control system log........................................................................512
                 system - execute a program via the shell ...................................................516
               t_accept - accept a connect request ..............................................................517
                t_alloc - allocate a library structure ...........................................................520
                 t_bind - bind an address to a transport endpoint .......................................522
   tcgetattr, tcsetattr - get and set state ...........................................................................525
              tcgetpgrp - get foreground process group ID ................................................528
                t_close - close a transport endpoint ...........................................................530
              t_connect - set up a connection with another transport user ..........................531
    tcsendbreak, tcdrain,
        tcflush, tcflow - line control functions...................................................................534
              tcsetpgrp - set foreground process group ID .................................................537
        termcap: tgetent,
       tgetnum, tgetflag,
          tgetstr, tgoto,
         tputs, fgetent - terminal-independent display control ..........................................539
                t_error - produce error message ................................................................543
                 t_free - free a library structure .................................................................544
              t_getinfo - get protocol-specific service information ...................................546
             t_getstate - get the current state of the transport provider .............................550
            time, ftime - get system clock value ................................................................552
               t_listen - listen for a connect request .........................................................554
                 t_look - look at the current event at a transport endpoint .........................556
                tmpfile - create a temporary file ................................................................558
        tmpnam, tempnam - create a name for a temporary file ..............................................559
                 t_open - open a transport endpoint ............................................................561
              t_optmgmt - manage options for a transport endpoint .....................................565

BOOK_2 : BOOK_2TOC.doc v Tue Jan 28 15:16:00 1997

Contents

             t_rcv - receive data sent over a connection ............................................568
      t_rcvconnect - receive confirmation from a connect request ..............................570
          t_rcvdis - retrieve information from disconnect ..........................................572
          t_rcvrel - initiate an methodical release ......................................................574
        t_rcvudata - receive a data unit .......................................................................576
        t_rcvuderr - receive a data unit error indication ..............................................578
     tsearch, tfind,
    tdelete, twalk - manipulate binary search trees.....................................................580
             t_snd - send data or expedited data .........................................................583
          t_snddis - send request for user-initiated disconnect ...................................585
          t_sndrel - initiate an methodical release ......................................................587
        t_sndudata - transmit a data unit ......................................................................589
            t_sync - synchronize transport library ......................................................591
         ttyconfig - set terminal characteristics ..........................................................593
          t_unbind - disable a transport endpoint ........................................................594
             tzset - set time zone ...............................................................................595
             ungetc,
   unlocked_ungetc - push a character back into the input stream.................................596
             utime - set file times files, times ..............................................................598
  vprintf, vfprintf,
          vsprintf - print formatted output of varargs argument list......................599
               xdr - library routines for external data representation .........................600
    xstring: xtrcpy,
    xtrncpy, xtrcat,
basename, isdotdir - extensions to string library...........................................................610

Master Index ...........................................................................................613

BOOK_2 : BOOK_2TOC.doc vi Tue Jan 28 15:16:00 1997

Contents

BOOK_2 : LibraryFun_2.doc 301 Tue Jan 28 15:16:00 1997

Library Functions (N-Z)

BOOK_2 : LibraryFun_2.doc 302 Tue Jan 28 15:16:00 1997

BOOK_2 : net_error.3.doc 303 Tue Jan 28 15:16:00 1997

net_error(3) net_error(3)

NAME

net_error - get pointer to message for a network error code

SYNOPSIS

char *neterror(num)
int num;

DESCRIPTION net_error retur ns a pointer to the message string corr esponding to err or number num in the system err or message tables, sys_errlist. This is the message, without the newline, that would be printed by perror if it wer e called with errno having the value of num. net_error allows access to system err or messages without indexing dir ectly into the message tables. This is needed since the networking err or messages ar e not necessarily contiguous with the r est of the system messages.

SEE ALSO

Library Functions - perror()

BOOK_2 : nlist.3.doc 304 Tue Jan 28 15:16:00 1997

nlist(3) nlist(3)

NAME

nlist - get entries from name list

SYNOPSIS

#include <a.out.h>
int nlist(filename, nl)
char *filename;
struct nlist *nl;

DESCRIPTION nlist examines the name list in the executable file filename, and extracts a list of values and puts them in the array of nlist structur es pointed to by nl. Each nlist structur e in the name list pointed to by nl contains the name of a variable, its type and its value. The list is ter minated by an nlist structur e with a null name string. Each variable name is looked up in the name list of the file. If the name is found, the type and value of the name ar e inserted in the n_type and n_value fields of the nlist structur e. If the name is not found, both these fields ar e set to 0.

DIAGNOSTICS nlist retur ns 0 if successful, or -1 if not.

SEE ALSO

File Format - a.out, coff

BOOK_2 : pathconf.3.doc 305 Tue Jan 28 15:16:00 1997

pathconf(3) pathconf(3)

NAME

pathconf, fpathconf - get configurable pathname variables

SYNOPSIS

#include <unistd.h>

long pathconf(path, name)
char *path;
int name;

long fpathconf(fd, name)
int fd;
int name;

DESCRIPTION

The pathconf() and fpathconf() functions pr ovide a method for the application to deter mine the curr ent value of a configurable limit or option (variable) that is associated with a file or dir ectory.

For pathconf(), the path ar gument points to the pathname of a file or dir ectory. For fpathconf(), the fd ar gument is an open file descriptor .

The name ar gument r epr esents the variable to be queried r elative to that file or dir ectory. All of the variables listed in the following table ar e supported. The variables in this table come fr om <limits.h> or <unistd.h> and the symbolic constants, defined in <unistd.h>, that ar e the corr esponding values used for name.

DIAGNOSTICS

If name is an invalid value, the pathconf() and fpathconf() functions retur ns -1.

BOOK_2 : pathconf.3.doc 306 Tue Jan 28 15:16:00 1997

pathconf(3) pathconf(3)

If the variable corr esponding to name has no limit for the path or file descriptor , the pathconf() and fpathconf() functions r etur ns -1 without changing errno.

Variable Name Value Notes

LINK_MAX _PC_LINK_MAX If path or fd refers to a dir ectory, the value r etur ned applies to the dir ectory itself.

MAX_CANON PC_MAX_CANON If path or fd does not r efer to a ter minal file, it is unspecified whether an implementation supports an association of the variable name with the specified file.

MAX_INPUT PC_MAX_INPUT If path or fd does not r efer to a ter minal file, it is unspecified whether an implementation supports an association of the variable name with the specified file.

NAME_MAX PC_NAME_MAX If path or fd refers to a dir ectory, the value r etur ned applies to the filenames within the dir ectory. If path or fd does not r efer to a dir ectory, it is unspecified whether an implementation supports an association of the variable name with the specified file.

PATH_MAX _PC_PATH_MAX If path or fd refers to a dir ectory, the value r etur ned is the maximum length of a relative pathname when the specified dir ectory is the working dir ectory. If path or fd does not r efer to a dir ectory, it is unspecified whether an implementation supports an association of the variable name with the specified file.

BOOK_2 : pathconf.3.doc 307 Tue Jan 28 15:16:00 1997

pathconf(3) pathconf(3)

PIPE_BUF _PC_PIPE_BUF If path refers to a FIFO, or fd refers to a pipe or a FIFO, the value r etur ned applies to the refer enced object itself. If path or fd refers to a dir ectory, the value r etur ned applies to any FIFOs that exist or can be created within the dir ectory. If path or fd refers to any other type of file, it is unspecified whether an implementation supports an association of the variable name with the specified file.

_POSIX_CHOWN_RESTRIC
TED

                      _PC_CHOWN_RESTRICTED If path or fd refers to a

dir ectory, the value r etur ned applies to any files defined in this part of ISO/IEC 9945, other than dir ectories, that exist or can be cr eated within the dir ectory.

_POSIX_NO_TRUNC _PC_NO_TRUNC If path or fd refers to a

dir ectory, the value r etur ned applies to the filenames within the dir ectory. If path or fd does not r efer to a dir ectory, it is unspecified whether an implementation supports an association of the variable name with the specified file.

_POSIX_VDISABLE _PC_VDISABLE If path or fd does not r efer to a ter minal file, it is unspecified whether an implementation supports an association of the variable name with the specified file.

Variable Name Value Notes

BOOK_2 : pathconf.3.doc 308 Tue Jan 28 15:16:00 1997

pathconf(3) pathconf(3)

If the implementation needs to use path to deter mine the value of name and the implementation does not support the association of name with the file specified by path , or if the pr ocess did not have the appr opriate privileges to query the file specified by path, or path does not exist, the pathconf() function r etur ns -1.

If the implementation needs to use fd to deter mine the value of name and the implementation does not support the association of name with the file specified by fd, or if fd is an invalid file descriptor , the fpathconf() function r etur ns -1.

Otherwise, the pathconf() and fpathconf() functions r etur n the curr ent variable value for the file or dir ectory without changing errno. The value r etur ned is not be mor e r estrictive than the corr esponding value described to the application when it was compiled with the implementation’s <limits.h> or <unistd.h>.

If any of the following conditions occur , the pathconf() and fpathconf() functions r etur ns -1 and sets errno to the corr esponding value:

EINVAL the value of the name argument is invalid.

For each of the following conditions occur , the pathconf() function retur ns -1 and sets errno to the corr esponding value;

EACCES Search permission is denied for a component of the
               path prefix.

EINVAL The implementation does not support an association of

the variable name with the specified file.

ENAMETOOLONG The length of the path argument exceeds PATH_MAX, or a pathname component is longer than NAME_MAX while

               _POSIX_NO_TRUNC is in effect.

ENOENT The named file does not exist, or the path argument

points to an empty string.

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

For each of the following conditions occur , the fpathconf() function retur ns -1 and sets errno to the corr esponding value;

BOOK_2 : pathconf.3.doc 309 Tue Jan 28 15:16:00 1997

pathconf(3) pathconf(3)

EBADF The fd argument is not a valid file descriptor.

EINVAL The implementation does not support an association of

the variable name with the specified file.

COPYRIGHT NOTICE

The infor mation contained her ein is copyrighted infor mation of the IEEE, extracted fr om ISO/IEC 9945-1:1990, Infor mation T echnology-Portable Operating System Inter face (POSIX)-(Part 1: System Application Pr ogram Inter face (API), copyright 1990 by the Institute of Electrical and Electr onics Engineers, Inc.). This infor mation was written within the context of the ISO/IEC 9945-1:1990. The IEEE takes no r esponsibility or liability for and will assume no liability for any damages r esulting fr om the r eader’s misinterpr etation of said infor mation r esulting fr om the placement and context in this publication. Infor mation is r epr oduced with the per mission of the IEEE.

BOOK_2 : pause.3.doc 310 Tue Jan 28 15:16:00 1997

pause(3) pause(3)

NAME

pause - wait for a signal

SYNOPSIS

pause()

DESCRIPTION pause uses the system call sigpause to wait for a signal. It always r etur ns with an err or, EINTR. If the signal is not caught, and is fatal, then, of course, pause will never r etur n. If the signal is caught, then pause retur ns after the signal handler exits.

pause is often used in conjunction with alarm.

RETURN

pause always r etur ns -1, and errno is set to EINTR.

SEE ALSO

System Calls - kill(), sigvec() Library Functions - alarm()

BOOK_2 : perror.3.doc 311 Tue Jan 28 15:16:00 1997

perror(3) perror(3)

NAME

perror, psignal,
  fperror, fpsignal - print system error message

SYNOPSIS

perror(str)
char *str;

fperror(str, fd)
char *str;
int fd;

int sys_nerr;
char **sys_errlist;

#include <signal.h>

psignal(sig, str)
unsigned int sig;
char *str;

fpsignal(sig, str, fd)
unsigned int sig;
char *str;
int fd;

char **sys_siglist;
char **sys_signames;

DESCRIPTION

perror prints a string describing the curr ent value of the variable errno.

If str contains a non-empty string, it is printed first followed by a colon. Output is dir ected to the standar d err or output (descriptor 2).

psignal prints a string describing signal sig. It too writes to the standar d err or output.

The r outines fperror and fpsignal allow the infor mation given by perror or psignal to be sent to any file descriptor fd.

BOOK_2 : perror.3.doc 312 Tue Jan 28 15:16:00 1997

perror(3) perror(3)

By convention, the name of the pr ogram incurring the err or (or signal) is passed as str. Sometimes, the pr ogram name is followed by one or two wor ds describing the phase during which the err or occurr ed.

The list of err or messages is contained in sys_errlist. The number of messages curr ently available is contained in sys_nerr. The list of signal descriptions is contained in sys_siglist. The list of standar d signal names is contained in sys_signames. All messages ar e stor ed without a trailing newline.

NOTE

The variable errno is set whenever a system r outine encounters an err or. It is not clear ed by perror or by successful system r outines.

SEE ALSO

System Calls - sigvec()

Library Functions - abort(), exit(), fclose(), strerror()

BOOK_2 : placebuf.3.doc 313 Tue Jan 28 15:16:00 1997

placeb uf(3) placeb uf(3)

NAME

placebuf - obtain a suitably aligned data buffer

SYNOPSIS

#include <types.h>
char *placebuf(buf, bufsize, datasize, align)
char *buf;
off_t bufsize;
off_t datasize;
off_t align;

DESCRIPTION The placebuf() function r etur ns a pointer to a suitably aligned buf fer of size datasize, fr om a data ar ea of size bufsize pointed to by buf. The buf fer will start on a addr ess that is aligned modulo align.

DIAGNOSTICS If any of the following conditions occur , placebuf() function will r etur n -1 and set errno to the corr esponding value:

ENOMEM A buffer area of the requested size could not be

allocated. SEE ALSO

Library Functions - rtcreate(), getattr(), setattr()

BOOK_2 : popen.3.doc 314 Tue Jan 28 15:16:00 1997

popen(3) popen(3)

NAME

popen, popenr,
  pclose, pwait,
  pwait3 - create a subprocess with a pipe connection

SYNOPSIS

#include <stdio.h>

FILE *popen(command, mode)
char *command, *mode;

FILE *popenr(command, name, mode)
char *command, *name, *mode;

pclose(stream)
FILE *stream;

#include <wait.h>
#include <types.h>
#include <time.h>
#include <resource.h>

int pwait(status)
union wait *status;

int pwait3(status, flag, resources)
union wait *status;
int flag;
struct rusage *resources;

DESCRIPTION

popen starts a subshell and feeds it the string command to be executed. It also cr eates a pipe and attaches it to the standar d input or standar d output of the subpr ocess, accor ding as whether mode is the string w or r. The other end of the pipe is r etur ned to the calling pr ocess as a standar d I/O str eam, r eady for use with fprintf, fscanf, fgets, etc. Thus a pr ogram can easily filter input or output thr ough a separate system or user -supplied utility pr ogram.

BOOK_2 : popen.3.doc 315 Tue Jan 28 15:16:00 1997

popen(3) popen(3)

popenr operates similarly to popen, except that the file name is opened and attached to the standar d input or output (whichever is not attached to the pipe) of the subpr ocess.

A str eam opened with popen or popenr must be closed with pclose, never

fclose.

Because pclose calls wait to ensur e that the child pr ocesses have finished, infor mation about child pr ocesses started by the calling pr ocess in other ways (calls dir ectly to fork, for example) might be r etrieved inadvertently by pclose. Ther efor e, any pr ocess which uses these r outines and also must call wait or wait3 should instead use pwait or pwait3. The infor mation r etur ned by these r outines is identical to that r etur ned by the low-level system calls, but the user is ensur ed that no pr ocesses will be “lost”.

DIAGNOSTICS

popen and popenr retur n NULL if the pr ocess cannot be cr eated. If the child pr ocess fails, a valid str eam will be r etur ned, but end of file will be reached immediately.

pclose retur ns 0 if successful. It r etur ns EOF if unsuccessful, or the str eam is not associated with the popen or popenr command.

SEE ALSO

System Calls - pipe(), wait()

Library Functions - fopen()

BOOK_2 : printf.3.doc 316 Tue Jan 28 15:16:00 1997

printf(3) printf(3)

NAME

printf, fprintf, sprintf,
  unlocked_printf,
  unlocked_fprintf,
  unlocked_sprintf - print formatted output

SYNOPSIS

#include <stdio.h>

int printf(format [ , arg ] . . . )
char *format;

int fprintf(stream, format [ , arg ] . . . )
FILE *stream;
char *format;

int sprintf(s, format [ , arg ] . . . )
char *s, format;

int unlocked_printf(format [ , arg ] . . . )
char *format;

int unlocked_fprintf(stream, format [ , arg  ] . . . )
FILE *stream;
char *format;

int unlocked_sprintf(s, format [ , arg ] . . . )
char *s, format;

DESCRIPTION

Each of these functions converts, for mats, and prints its ar guments under contr ol of the for mat. The for mat is a character string that contains two types of objects: plain characters, which ar e simply copied into the output str eam, and conversion specifications, each of which causes zer o or mor e additional ar guments to be fetched. Results ar e undefined if ther e ar e insuf ficient ar guments for the for mat. If the for mat is exhausted while ar guments r emain, the excess ar guments ar e ignor ed.

BOOK_2 : printf.3.doc 317 Tue Jan 28 15:16:00 1997

printf(3) printf(3)

printf writes the for matted data to standar d output. fprintf writes to the named str eam. sprintf writes into a user -supplied buf fer, ter minating the data with a null. (The calling envir onment must ensur e that enough space is available.) Each r outine r etur ns the number of bytes sent to the output file or buf fer.

printf, fprintf, and sprintf obtain mutually-exclusive access to the relevant str eam, and ar e ther efor e thr ead-safe. unlocked_printf, unlocked_fprintf, and unlocked_sprintf ar e identical to their thr eadsafe br ethr en but per form no locking. If the application wishes to do its own locking, it can do so by using flockfile and funlockfile.

Each conversion specification is intr oduced by the character %. After the %, the following appear in sequence:

1. An optional flag which modifies the meaning of the conversion specification (see below).

2. An optional decimal digit string specifying a minimum field width. If the converted value has fewer characters than the field width, it will be padded on the left (or right, if the leftadjustment flag has been given), with spaces, to the field width. A leading zer o indicates zer os should be used instead of spaces.

3. A pr ecision which gives the maximum number of characters to be printed fr om a string, or the number of digits to be printed to the right of the decimal point for float or double formats.

4. An optional l specifying that a following d, o, u, or x conversion character applies to a long ar g.

5. A character that indicates the type of conversion to be applied.

The only flag character is the minus sign ( -). When used, the r esult of the conversion will be left-justified within the field. The conversion characters and their meanings ar e:

d,o,u,x,X The int (or long if a l appeared before the conversion character) argument is converted to signed decimal, unsigned octal, unsigned decimal, or unsigned hexadecimal notation. The x and X conversions both

BOOK_2 : printf.3.doc 318 Tue Jan 28 15:16:00 1997

printf(3) printf(3)

produce unsigned hexadecimal representations, but x produces lower case letters while X produces upper case.

f The float or double argument is converted to decimal notation in the style:

[-]<digits>.<digits>

The number of digits after the decimal point is equal to the precision specification. If the precision is missing, six digits are written; if the precision is zero, no decimal point appears.

e, g The float or double argument is converted to the style:

               [-]<digits>.<digits>e(+|-)<digits>

One digit is placed before the decimal point, and the number of digits after is equal to the precision. If the precision is missing, six digits are written; if the precision is zero, no decimal point appears.

c The character argument is printed.

s The argument is taken to be a string (character pointer)

and characters from the string are printed until a null character ( \0) is encountered or the number of characters indicated by the precision specification is reached. If the precision is missing, all characters up to the first null character are printed. A NULL argument will yield undefined results. Note that a NULL argument is distinct from an argument which points to the empty string, which consumes no space in the final output.

% Print a %; no argument is converted.

Only in the case of strings does a non-existent or small field width cause truncation of a field. If the r esult of any numeric conversion is wider than the field width, the field is simply expanded to contain the conversion result.

NOTE

In many cases, ther e is no positively safe way to use sprintf.

BOOK_2 : printf.3.doc 319 Tue Jan 28 15:16:00 1997

printf(3) printf(3)

SEE ALSO Library Functions - fopen(), flockfile(), funlockfile()

BOOK_2 : pthread_attr_create.3.doc 320 Tue Jan 28 15:16:00 1997

pthread_attr_create(3) pthread_attr_create(3)

NAME

pthread_attr_create,
  pthread_attr_delete - initialize a pthread_attr_t structure

SYNOPSIS

#include <pthread.h>
int pthread_attr_create(attr)
pthread_attr_t *attr;
int pthread_attr_delete(attr)
pthread_attr_t *attr;

DESCRIPTION

pthread_attr_create initializes a pthread_attr_t structur e at addr ess
attr to system default values. pthread_attr_delete does not do

anything and can be used as a handy sour ce of the value 0, which it retur ns. System Thread Creation Attributes The attr ar gument r efers to a structur e of type pthread_attr_t, which contains the following members:

pthread_attr_stacksize

minimum pthread stack size in bytes

pthread_attr_prio

pthread scheduling priority

pthread_attr_inheritsched

inherit scheduling parameters from creating pthread

pthread_attr_sched

initial pthread scheduler

pthread_attr_scope

initial pthread scheduling scope

BOOK_2 : pthread_attr_create.3.doc 321 Tue Jan 28 15:16:00 1997

pthread_attr_create(3) pthread_attr_create(3)

pthread_attr_stacksize deter mines the pthr ead's stack size in bytes.

This number is a minimum; the stack of the st will pr obably be r ounded up to an integral number of pages.

pthread_attr_prio sets the pthr ead’s scheduling priority, if the pthr ead is not inheriting its scheduling parameters fr om the cr eating thr ead.

pthread_attr_prio must be a number between 0 and 255. 0 is a bad value to use, as L ynxOS runs a null pr ocess at that priority in an infinite loop.

pthread_attr_inheritsched deter mines whether the pthr ead cr eated with these attributes will inherit its scheduling algorithm and priority fr om its cr eator or not. If pthread_attr_inheritsched is nonzer o, then any pthr ead cr eated with these attributes will be initialized with the scheduling priority and policy of the pthr ead executing pthread_create. Otherwise, the new pthr ead will have its scheduling policy and parameters initialized accor ding to the pthread_attr_prio and pthread_attr_sched attributes.

pthread_attr_scope is ther e because POSIX demands it be ther e. It serves no useful purpose in L ynxOS and can be ignor ed. The default values for these attributes ar e:

pthread_attr_stacksize THREAD_DEFAULT_STACK

pthread_attr_prio 0

pthread_attr_inheritsched 1

pthread_attr_sched SCHED_FIFO

NOTE

Confor ming POSIX.4a applications, for portability r easons, should use

pthread_attr_create and pthread_attr_delete to initialize POSIX

thr ead attributes structur es.

DIAGNOSTICS

pthread_attr_create always r etur ns 0. If the addr ess passed to
pthread_attr_create is bad, then the pthr ead may r eceive a SIGSEGV or

a SIGBUS signal.

BOOK_2 : pthread_attr_create.3.doc 322 Tue Jan 28 15:16:00 1997

pthread_attr_create(3) pthread_attr_create(3)

CONFORMANCE

pthread_attr_create and pthread_attr_delete ar e implemented

accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_create(), pthread_attr_getsched(),
                  pthread_attr_getinheritsched(),
                  pthread_attr_getprio(),
                  pthread_attr_getstacksize()

BOOK_2 : pthread_attr_getinheritsched.3.doc 323 Tue Jan 28 15:16:00 1997

pthread_attr_g etinheritsc hed(3) pthread_attr_g etinheritsc hed(3)

NAME

pthread_attr_getinheritsched,
  pthread_attr_setinheritsched - get/set scheduler inheritance

value in attributes structure

SYNOPSIS

#include <pthread.h>

int pthread_attr_getinheritsched(attr)
pthread_attr_t *attr;

int pthread_attr_setinheritsched(attr, inheritscheduler)
pthread_attr_t *attr;
int inheritscheduler;

DESCRIPTION

pthread_attr_getinheritsched retur ns the scheduler inheritance value stor ed in the attributes structur e attr. pthread_attr_setinheritsched sets the scheduler inheritance value in attr to inheritscheduler.

The scheduler inheritance value stor ed in attr is used, in part, to deter mine the scheduling attributes of any thr eads cr eated using attr. See pthread_create for a complete description of this deter mination.

NOTE

The scheduler inheritance value may be set to a bogus value using

pthread_attr_setinheritsched; this may r esult in the attributes structur e being unusable until the scheduler inheritance value is set corr ectly.

DIAGNOSTICS

pthread_attr_getinheritsched retur ns the scheduler inheritance value as pr eviously set in attr. pthread_attr_setinheritsched always r etur ns 0. If the attr addr ess passed to pthread_attr_getinheritsched or

pthread_attr_setinheritsched is bad, then the pthread may r eceive a
SIGSEGV or a SIGBUS signal.

BOOK_2 : pthread_attr_getinheritsched.3.doc 324 Tue Jan 28 15:16:00 1997

pthread_attr_g etinheritsc hed(3) pthread_attr_g etinheritsc hed(3)

CONFORMANCE

pthread_attr_getinheritschedand pthread_attr_setinheritsched

are implemented according to Draft 4 of the POSIX 1003.4a (Threads) standard.

SEE ALSO

Library Functions - pthread_attr_create(), pthread_create()

BOOK_2 : pthread_attr_getprio.3.doc 325 Tue Jan 28 15:16:00 1997

pthread_attr_g etprio(3) pthread_attr_g etprio(3)

NAME

pthread_attr_getprio,
  pthread_attr_setprio - get/set scheduler priority value in attributes

structure

SYNOPSIS

#include <pthread.h>

int pthread_attr_getprio(attr)
pthread_attr_t *attr;

int pthread_attr_setprio(attr, prio)
pthread_attr_t *attr;
int prio;

DESCRIPTION

pthread_attr_getprio retur ns the scheduler priority value stor ed in the attributes structur e attr. pthread_attr_setprio sets the scheduler priority value in attr to prio.

The scheduler priority value stor ed in attr is used, in part, to deter mine the scheduling attributes of any thr eads cr eated using attr. See pthread_create for a complete description of this deter mination.

NOTE

The scheduler priority value may be set to a bogus value using

pthread_attr_setprio; this may r esult in the attributes structur e being unusable until the scheduler priority value is set corr ectly.

DIAGNOSTICS

pthread_attr_getprio retur ns the scheduler priority value as pr eviously set in attr. pthread_attr_setprio always r etur ns 0. If the attr addr ess passed to pthread_attr_getprio or pthread_attr_setprio is bad, then the pthr ead may r eceive a SIGSEGV or a SIGBUS signal.

BOOK_2 : pthread_attr_getprio.3.doc 326 Tue Jan 28 15:16:00 1997

pthread_attr_g etprio(3) pthread_attr_g etprio(3)

CONFORMANCE

pthread_attr_getprio and pthread_attr_setprio ar e implemented

accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d. SEE ALSO

Library Functions - pthread_attr_create(), pthread_create()

BOOK_2 : pthread_attr_getsched.3.doc 327 Tue Jan 28 15:16:00 1997

pthread_attr_g etsc hed(3) pthread_attr_g etsc hed(3)

NAME

pthread_attr_getsched,
  pthread_attr_setsched - get/set scheduler value in attributes

structure

SYNOPSIS

#include <pthread.h>

int pthread_attr_getsched(attr)
pthread_attr_t *attr;

int pthread_attr_setsched(attr, scheduler)
pthread_attr_t *attr;
int scheduler;

DESCRIPTION

pthread_attr_getsched retur ns the scheduler value stor ed in the attributes structur e attr. pthread_attr_setsched sets the scheduler value in attr to scheduler.

The scheduler value stor ed in attr is used, in part, to deter mine the scheduling attributes of any thr eads cr eated using attr. See pthread_create for a complete description of this deter mination.

NOTE

scheduler may be set to a bogus value using pthread_attr_setsched;

this may r esult in the attributes structur e being unusable until the scheduler value is set corr ectly.

DIAGNOSTICS

pthread_attr_getsched retur ns the scheduler value as pr eviously set in
attr. pthread_attr_setsched always r etur ns 0. If the attr addr ess

passed to pthread_attr_getsched or pthread_attr_setsched is bad, then the pthr ead may r eceive a SIGSEGV or a SIGBUS signal.

BOOK_2 : pthread_attr_getsched.3.doc 328 Tue Jan 28 15:16:00 1997

pthread_attr_g etsc hed(3) pthread_attr_g etsc hed(3)

CONFORMANCE

pthread_attr_getsched and pthread_attr_setsched ar e implemented

accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d. SEE ALSO

Library Functions - pthread_attr_create(), pthread_create()

BOOK_2 : pthread_attr_getstacksize.3.doc 329 Tue Jan 28 15:16:00 1997

pthread_attr_g etstac ksize(3) pthread_attr_g etstac ksize(3)

NAME

pthread_attr_getstacksize,
  pthread_attr_setstacksize - get/set stack size value in attributes

structure

SYNOPSIS

#include <pthread.h>

int pthread_attr_getstacksize(attr)
pthread_attr_t *attr;

int pthread_attr_setstacksize(attr, stacksize)
pthread_attr_t *attr;
long stacksize;

DESCRIPTION

pthread_attr_getstacksize retur ns the stack size value stor ed in the attributes structur e attr. pthread_attr_setstacksize sets the stack size value in attr to stacksize.

The stack size value stor ed in attr is used to deter mine the minimum number of bytes r equir ed for the stack of any thr eads cr eated using attr.

NOTE

The stack size value may be set to an impossibly bogus value using

pthread_attr_setstacksize; this may r esult in the attributes structur e being unusable until the stack size value is set corr ectly.

DIAGNOSTICS

pthread_attr_getstacksize retur ns the stack size value as pr eviously set in attr. pthread_attr_setstacksize always r etur ns 0. If the attr addr ess passed to pthread_attr_getstacksize or

pthread_attr_setstacksize is bad, then the pthr ead may r eceive a
SIGSEGV or a SIGBUS signal.

BOOK_2 : pthread_attr_getstacksize.3.doc 330 Tue Jan 28 15:16:00 1997

pthread_attr_g etstac ksize(3) pthread_attr_g etstac ksize(3)

CONFORMANCE

pthread_attr_getstacksize and pthread_attr_setstacksize ar e

implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_attr_create(), pthread_create()

BOOK_2 : pthread_cancel.3.doc 331 Tue Jan 28 15:16:00 1997

pthread_cancel(3) pthread_cancel(3)

NAME

pthread_cancel - cancel a pthread

SYNOPSIS

#include <pthread.h>
int pthread_cancel(tid)
pthread_t tid;

DESCRIPTION pthread_cancel cancels or arranges the cancellation of the pthr ead whose ID is given by tid. It is not possible to cancel a pthr ead in another pr ocess. If the pthread ’s general cancelability state is TRUE and the pthread ’s asynchr onous cancelability state is also TRUE, the pthr ead will be immediately canceled. If the system thr ead’s general cancelability state is TRUE but the asynchr onous cancelability state ID FALSE, then the pthr ead will be canceled the next time it r eaches a cancellation point. If the pthread ’s general cancelability state is FALSE, then the cancel r equest is held pending until the pthread ’s cancelability changes. System thr ead cancellation points occur:

when the pthread issues a pthread_cond_wait. when the pthread issues a pthread_testcancel. when the pthread issues a pthread_join.

When the pthr ead is canceled, any cleanup r outines on the pthread ’s cleanup stack will be executed in LIFO or der by the pthread . A value of THREAD_CANCELED is given as the pthr ead’s exit status to any pthreads per forming a pthread_join with the canceled pthr ead. A pthr ead’s initial general cancellation state is TRUE. A pthread ’s initial asynchr onous cancellation state is FALSE.

BOOK_2 : pthread_cancel.3.doc 332 Tue Jan 28 15:16:00 1997

pthread_cancel(3) pthread_cancel(3)

NOTE

A pthr ead that has called pthread_exit or alr eady been successfully canceled, but which has not been detached with pthread_detach, can still be successfully canceled with pthread_cancel. Such a call to pthread_cancel will have no ef fect; but it will also not fail.

Thr ead cancellation and cleanup is implemented outside of the ker nel using a thr ead-specific signal, SIGTHREADKILL. Pr ograms that want to use thr ead cancellation and cleanup featur es should be car eful not to block, ignor e, unblock, or otherwise handle SIGTHREADKILL.

DIAGNOSTICS

pthread_cancel 0 if the tar get thr ead exists, or -1 upon err or. If an err or is detected, errno will be set to one of the following values:

ESRCH The value given by tid does not refer to any known pthread.

CONFORMANCE

pthread_cancel is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

System Calls - pthread_exit(), pthread_join(),
                  pthread_detach(), pthread_cond_wait()

Library Functions - pthread_pushrecover(),
                  pthread_poprecover(),
                  pthread_testcancel(), pthread_setcancel(),
                  pthread_new()

Example - pthread_testcancel.c

BOOK_2 : pthread_cleanup_push.3.doc 333 Tue Jan 28 15:16:00 1997

pthread_c leanup_push(3) pthread_c leanup_push(3)

NAME

pthread_cleanup_push,
  pthread_cleanup_pop - push/pop recovery routines

SYNOPSIS

#include <pthread.h>

int pthread_cleanup_push(func, arg)
void(*func)();
void *arg;

int pthread_cleanup_pop(execute)
int execute;

DESCRIPTION

pthread_cleanup_push and pthread_cleanup_pop manage a stack of

cleanup r outines to be executed if the calling thr ead is canceled via pthread_cancel or pthread_testcancel, or if the thr ead itself exits (either pr ematur ely, by using pthread_exit, or by r etur ning fr om the function at which the thr ead began executing). The cleanup stack is initially empty; the cleanup r outine func and its single ar gument arg ar e pushed, as a single stack element, on the cleanup stack using

pthread_cleanup_push. The stack is popped using
pthread_cleanup_pop; if the execute ar gument is nonzer o, then the

function that was popped is called with the ar gument that was popped. Otherwise, the popped stack element is simply discar ded. In the event that the thr ead exits, (due either to being canceled, to calling pthread_exit itself, or to r etur ning fr om its initial function), the cleanup stack is popped until empty, each function being called with the pushed parameter in LIFO order .

NOTE

Thr ead cancellation and cleanup is implemented outside of the ker nel using a thr ead-specific signal, SIGTHREADKILL. Pr ograms that want to use thr ead cancellation and cleanup featur es should be car eful not to block, ignor e, unblock, or otherwise handle SIGTHREADKILL.

BOOK_2 : pthread_cleanup_push.3.doc 334 Tue Jan 28 15:16:00 1997

pthread_c leanup_push(3) pthread_c leanup_push(3)

DIAGNOSTICS pthread_cleanup_push retur ns 0 on successful completion of the push.

If the function fails, it r etur ns -1 and sets errno to one of the following values:

ENOSPC Insufficient memory to push the new stack element.
pthread_cleanup_pop retur ns 0 on successful completion of the pop. If

the function fails, it r etur ns -1 and sets errno to one of the following values:

EAGAIN The cleanup stack is empty.

CONFORMANCE

pthread_cleanup_push and pthread_cleanup_pop ar e implemented

accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d. SEE ALSO

Library Functions - pthread_cancel(), pthread_setcancel(),
                  pthread_testcancel()
Example - pthread_cleanup_push.c,
                  pthread_cleanup_pop.c.

BOOK_2 : pthread_condattr_create.3.doc 335 Tue Jan 28 15:16:00 1997

pthread_condattr_create(3) pthread_condattr_create(3)

NAME

pthread_condattr_create,
  pthread_condattr_delete - initialize pthread_condattr_t to

default values

SYNOPSIS

#include <pthread.h>

int pthread_condattr_create(condattr)
pthread_condattr_t *condattr;

int pthread_condattr_delete(condattr)
pthread_condattr_t *condattr;

DESCRIPTION

A POSIX condition variable is cr eated using an attributes structur e to define the characteristics of the condition variable. This attributes structur e must be initialized using pthread_condattr_create. Any resour ces that may have been allocated when cr eating a condition variable attributes structur e can be de-allocated using

pthread_condattr_delete.

NOTE

Confor ming POSIX.4a applications, for portability r easons, should use

pthread_condattr_create and pthread_condattr_delete to initialize

condition variable attributes structur es.

DIAGNOSTICS

pthread_condattr_create and pthread_condattr_delete always

retur n 0. They do not fail, since, under the curr ent system, they do not do anything. However , if the addr ess passed to pthread_condattr_create is bad, then the pthr ead may r eceive a SIGSEGV or a SIGBUS signal.

BOOK_2 : pthread_condattr_create.3.doc 336 Tue Jan 28 15:16:00 1997

pthread_condattr_create(3) pthread_condattr_create(3)

CONFORMANCE

pthread_condattr_create and pthread_condattr_delete ar e

implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_cond_init()

BOOK_2 : pthread_cond_broadcast.3.doc 337 Tue Jan 28 15:16:00 1997

pthread_cond_br oadcast(3) pthread_cond_br oadcast(3)

NAME

pthread_cond_broadcast - signal a condition to all awaiting threads

SYNOPSIS

#include <pthread.h>

int pthread_cond_broadcast(cond)
pthread_cond_t *cond;

DESCRIPTION

pthread_cond_broadcast is used to signal a condition’s occurr ence.

When a pthread_cond_broadcast occurs, all thr eads waiting for cond ar e awakened. Those thr eads all must then r e-acquir e the mutex lock they gave up in waiting for the condition variable (via an implicit

pthread_mutex_lock), and then r etur n to the user . The caller of
pthread_cond_broadcast need not possess the mutex lock. Only one

thr ead at a time can posses the mutex lock. Ther efor e, the thr eads waiting on cond will continue their execution one by one as they acquir e their mutex in tur n.

A condition variable is a synchr onization mechanism used by two or mor e thr eads of execution to synchr onize their access to shar ed r esour ces. A condition variable is so called because it is used to indicate a certain “condition”, or logical pr edicate, r egar ding the shar ed r esour ce. The typical use for a condition variable is for a thr ead to examine the logical pr edicate, and then, seeing that the pr edicate is not yet satisfied, to wait on the condition variable.

A condition variable is a stateless object. A thr ead per forming a

pthread_cond_wait will only be awakened by thr eads that do
pthread_cond_signal or pthread_cond_broadcast after the waiting

thr ead is blocked. Ther e is no “locked” or “unlocked” state associated with a condition variable.

Because of the stateless natur e of condition variables, it is unsafe in the abstract to use a condition variable without the pr otection of a mutex. The logical pr edicate must be checked while the thr ead has mutually-exclusive access to the r esour ce; otherwise a race condition exists, wher ein the thr ead could check the condition and find it false, then, immediately befor e

BOOK_2 : pthread_cond_broadcast.3.doc 338 Tue Jan 28 15:16:00 1997

pthread_cond_br oadcast(3) pthread_cond_br oadcast(3)

blocking on the condition variable, another thr ead could pr eempt and make the logical pr edicate true. When the first thr ead ran again, it would immediately block for ever . This is an abstract ar gument, which serves to motivate why a mutex lock is r equir ed befor e a condition variable can be waited upon. Obviously, the mutex should be acquir ed befor e the condition variable is signalled, as well; however , it is not common practice to r equir e this, and so we do not.

It is common practice for condition variables to be spuriously signalled, thus waking up the blocked thr ead when the corr esponding logical pr edicate is not yet true. For this r eason, condition variable blocking should always be done in a while loop, checking for the truth of the pr edicate both befor e and after blocking on the condition variable. The following code is the incorr ect way to use a condition variable:

pthread_mutex_lock(m);
if (! condition_satisfied)
pthread_cond_wait(c,m);
/*
* Now we assume that condition_satisfied is TRUE,
* and this may not be the case
*/
...        /* Modify critical shared data */
pthread_mutex_unlock(m);

The corr ect way to use a condition variable is to use a while construct in place of an if:

pthread_mutex_lock(m);
while (! condition_satisfied)
  pthread_cond_wait(c,m);
/*
* Now we know that condition_satisfied is TRUE,
* because we checked it after waiting.
*/
...        /* Modify critical shared data */
pthread_mutex_unlock(m);

BOOK_2 : pthread_cond_broadcast.3.doc 339 Tue Jan 28 15:16:00 1997

pthread_cond_br oadcast(3) pthread_cond_br oadcast(3)

NOTE

Using a condition variable that has not been initialized with

pthread_cond_init, or which has been destr oyed with
pthread_cond_destroy, leads to unpr edictable r esults, up to and

including segmentation violations and/or bus err ors. DIAGNOSTICS pthread_cond_broadcast retur ns 0 when successful, or -1 upon err or. If the call fails, errno will contain one of the following:

EINVAL cv does not refer to a valid condition variable.

CONFORMANCE pthread_cond_broadcast is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_mutex_lock(),
                  pthread_mutex_init(),
                  pthread_mutex_unlock(),
                  pthread_cond_wait(), pthread_cond_signal()
Example - pthread_cond_broadcast.c

BOOK_2 : pthread_cond_destroy.3.doc 340 Tue Jan 28 15:16:00 1997

pthread_cond_destr oy(3) pthread_cond_destr oy(3)

NAME

pthread_cond_destroy - delete a user condition variable

SYNOPSIS

#include <pthread.h>
int pthread_cond_destroy(cond)
pthread_cond_t *cond;

DESCRIPTION pthread_cond_destroy frees up the system r esour ces for the condition variable pointed to by cond and r emoves it fr om the list of active condition variables.

DIAGNOSTICS pthread_cond_destroy retur ns 0 if the condition variable was destr oyed, or -1 if not. If the call fails, errno will contain one of the following:

EBUSY Some thread is waiting on the condition variable.
EINVAL Condition variable does not exist.

CONFORMANCE pthread_con_destroy is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_cond_init(), pthread_cond_wait(),
                  pthread_cond_signal(),
                  pthread_cond_broadcast()

BOOK_2 : pthread_cond_init.3.doc 341 Tue Jan 28 15:16:00 1997

pthread_cond_init(3) pthread_cond_init(3)

NAME

pthread_cond_init - initialize a user condition variable

SYNOPSIS

#include <pthread.h>

int pthread_cond_init(cond, attr)
pthread_cond_t *cond;
pthread_cond_attr_t attr;

DESCRIPTION

pthread_cond_init initializes the user condition variable r eferr ed to by
cond. The attributes object attr is r equir ed by POSIX, and should be

initialized using pthread_condattr_create. However , this object is not used by L ynxOS. It is pr esent for standar ds compliance only.

A condition variable is a synchr onization variable that can be used by thr eads to atomically r elease a mutex lock and wait for some condition to be satisfied (hence the name). When the condition is satisfied, pr esumably by some other thr ead, that thr ead will execute either

pthread_cond_signal or pthread_cond_broadcast. This will cause one

or all of the waiting thr eads, r espectively, to awaken, r e-acquir e the mutex they r eleased, and then r etur n fr om the call. The use of the mutex ensur es that only one thr ead accesses a shar ed r esour ce at a time. The typical use for a condition variable is for a thr ead to examine the logical pr edicate, and then, seeing that the pr edicate is not yet satisfied, to wait on the condition variable.

A condition variable is a stateless object. A thr ead per forming a

pthread_cond_wait will only be awakened by thr eads that do
pthread_cond_signal or pthread_cond_broadcast after the waiting

thr ead is blocked. Ther e is no “locked” or “unlocked” state associated with a condition variable.

Because of the stateless natur e of condition variables, it is unsafe in the abstract to use a condition variable without the pr otection of a mutex. The logical pr edicate must be checked while the thr ead has mutually exclusive access to the r esour ce; otherwise a race condition exists, wher ein the thr ead could check the condition and find it false, then, immediately befor e

BOOK_2 : pthread_cond_init.3.doc 342 Tue Jan 28 15:16:00 1997

pthread_cond_init(3) pthread_cond_init(3)

blocking on the condition variable, another thr ead could pr eempt and make the logical pr edicate true. When the first thr ead ran again, it would immediately block for ever . This is an abstract ar gument, which serves to motivate why a mutex lock is r equir ed befor e a condition variable can be waited upon. Obviously, the mutex should be acquir ed befor e the condition variable is signalled, as well; however , it is not common practice to r equir e this, and so we do not.

It is common practice for condition variables to be spuriously signalled, thus waking up the blocked thr ead when the corr esponding logical pr edicate is not yet true. For this r eason, condition variable blocking should always be done in a while loop, checking for the truth of the pr edicate both befor e and after blocking on the condition variable. The following code is the incorr ect way to use a condition variable:

pthread_mutex_lock(m);
if (! condition_satisfied)
  pthread_cond_wait(c,m);
/*
* Now we assume that condition_satisfied is TRUE,
* and this may not be the case
*/
...        /* Modify critical shared data */
pthread_mutex_unlock(m);

The corr ect way to use a condition variable is to use a while construct in place of an if:

pthread_mutex_lock&m);
while (! condition_satisfied)
  pthread_cond_wait(c,m);
/*
* Now we know that condition_satisfied is TRUE,
* because we checked it after waiting.
*/
...        /* Modify critical shared data */
pthread_mutex_unlock(m);

BOOK_2 : pthread_cond_init.3.doc 343 Tue Jan 28 15:16:00 1997

pthread_cond_init(3) pthread_cond_init(3)

NOTE

Using a condition variable that has not been initialized with

pthread_cond_init, or which has been destr oyed with
pthread_cond_destroy, leads to unpr edictable r esults, up to and

including segmentation violations and/or bus err ors.

DIAGNOSTICS

pthread_cond_init retur ns -1 if it fails to get the condition variable. If the call fails, errno will contain one of the following:

EAGAIN No more room for user condition variables.

CONFORMANCE

pthread_con_init is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_cond_destroy(),
                  pthread_cond_wait(),
                  pthread_cond_signal(),
                  pthread_cond_broadcast(),
                  pthread_condattr_create()

BOOK_2 : pthread_cond_signal.3.doc 344 Tue Jan 28 15:16:00 1997

pthread_cond_signal(3) pthread_cond_signal(3)

NAME

pthread_cond_signal - signal a condition to a single awaiting thread

SYNOPSIS

#include <pthread.h>

int pthread_cond_signal(cond)
pthread_cond_t *cond;

DESCRIPTION

pthread_cond_signal is used to signal a condition’s occurr ence. When a
pthread_cond_signal occurs, the highest priority thr ead that has been

waiting the longest for cond is awakened. That thr ead must then r eacquir e the mutex lock it gave up in waiting for the condition variable (via an implicit pthread_mutex_lock), and then r etur n to the user . The caller of pthread_cond_signal need not possess the mutex lock.

A condition variable is a synchr onization mechanism used by two or mor e thr eads of execution to synchr onize their access to shar ed r esour ces. A condition variable is so called because it is used to indicate a certain “condition”, or logical pr edicate, r egar ding the shar ed r esour ce. The typical use for a condition variable is for a thr ead to examine the logical pr edicate, and then, seeing that the pr edicate is not yet satisfied, to wait on the condition variable.

A condition variable is a stateless object. A thr ead per forming a

pthread_cond_wait will only be awakened by thr eads that do
pthread_cond_signal or pthread_cond_broadcast after the waiting

thr ead is blocked. Ther e is no “locked” or “unlocked” state associated with a condition variable.

Because of the stateless natur e of condition variables, it is unsafe in the abstract to use a condition variable without the pr otection of a mutex. The logical pr edicate must be checked while the thr ead has mutually exclusive access to the r esour ce; otherwise a race condition exists, wher ein the thr ead could check the condition and find it false, then, immediately befor e blocking on the condition variable, another thr ead could pr eempt and make the logical pr edicate true. When the first thr ead ran again, it would immediately block for ever . This is an abstract ar gument, which serves to

BOOK_2 : pthread_cond_signal.3.doc 345 Tue Jan 28 15:16:00 1997

pthread_cond_signal(3) pthread_cond_signal(3)

motivate why a mutex lock is r equir ed befor e a condition variable can be waited upon. Obviously, the mutex should be acquir ed befor e the condition variable is signalled, as well; however , it is not common practice to r equir e this, and so we do not.

It is common practice for condition variables to be spuriously signalled, thus waking up the blocked thr ead when the corr esponding logical pr edicate is not yet true. For this r eason, condition variable blocking should always be done in a while loop, checking for the truth of the pr edicate both befor e and after blocking on the condition variable. The following code is the incorr ect way to use a condition variable:

pthread_mutex_lock(m);
if (! condition_satisfied)
  pthread_cond_wait(c,m);
/*
 * Now we assume that condition_satisfied is TRUE,
 * and this may not be the case
 */
...        /* Modify critical shared data */
pthread_mutex_unlock(m);

The corr ect way to use a condition variable is to use a while construct in place of an if:

pthread_mutex_lock(m);
while (! condition_satisfied)
  pthread_cond_wait(c,m);
/*
 * Now we know that condition_satisfied is TRUE,
 * because we checked it after waiting.
 */
 ...        /* Modify critical shared data */
pthread_mutex_unlock(m);

NOTE

Using a condition variable that has not been initialized with

pthread_cond_init, or which has been destr oyed with
pthread_cond_destroy, leads to unpr edictable r esults, up to and

including segmentation violations and/or bus err ors.

BOOK_2 : pthread_cond_signal.3.doc 346 Tue Jan 28 15:16:00 1997

pthread_cond_signal(3) pthread_cond_signal(3)

DIAGNOSTICS pthread_cond_signal retur ns 0 when successful, or -1 upon err or. If the call fails errno will contain one of the following:

EINVAL cv does not refer to a valid condition variable.

CONFORMANCE pthread_cond_signal is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_mutex_lock(),
                  pthread_mutex_init(),
                  pthread_mutex_unlock(),
                  pthread_cond_wait(),
                  pthread_cond_broadcast()
Example - pthread_cond_signal.c

BOOK_2 : pthread_cond_wait.3.doc 347 Tue Jan 28 15:16:00 1997

pthread_cond_wait(3) pthread_cond_wait(3)

NAME

pthread_cond_wait,
  pthread_cond_timedwait - wait for a condition to be signalled

SYNOPSIS

#include <pthread.h>

int pthread_cond_wait(cond, mutex)
pthread_cond_t *cond;
pthreadmutext *mutex;

int pthread_cond_timedwait(cond, mutex, timeout)
pthread_cond_t *cond;
pthread_mutex_t *mutex;
struct timespec *timeout;

DESCRIPTION

pthread_cond_wait is used by the owner of mutex mutex to wait for a condition to be signalled by another thr ead. The mutex ownership is released and the thr ead blocks awaiting a pthread_cond_broadcast or pthread_cond_signal on the condition variable cond.

A condition variable is a synchr onization mechanism used by two or mor e thr eads of execution to synchr onize their access to shar ed r esour ces. A condition variable is so called because it is used to indicate a certain “condition”, or logical pr edicate, r egar ding the shar ed r esour ce. The typical use for a condition variable is for a thr ead to examine the logical pr edicate, and then, seeing that the pr edicate is not yet satisfied, to wait on the condition variable.

A condition variable is a stateless object. A thr ead per forming a

pthread_cond_wait will only be awakened by thr eads that do
pthread_cond_signal or pthread_cond_broadcast after the waiting

thr ead is blocked. Ther e is no “locked” or “unlocked” state associated with a condition variable.

Because of the stateless natur e of condition variables, it is unsafe in the abstract to use a condition variable without the pr otection of a mutex. The logical pr edicate must be checked while the thr ead has mutually exclusive

BOOK_2 : pthread_cond_wait.3.doc 348 Tue Jan 28 15:16:00 1997

pthread_cond_wait(3) pthread_cond_wait(3)

access to the r esour ce; otherwise a race condition exists, wher ein the thr ead could check the condition and find it false, then, immediately befor e blocking on the condition variable, another thr ead could pr eempt and make the logical pr edicate true. When the first thr ead ran again, it would immediately block for ever . This is an abstract ar gument, which serves to motivate why a mutex lock is r equir ed befor e a condition variable can be waited upon. Obviously, the mutex should be acquir ed befor e the condition variable is signalled, as well; however , it is not common practice to r equir e this, and so we do not.

It is common practice for condition variables to be spuriously signalled, thus waking up the blocked thr ead when the corr esponding logical pr edicate is not yet true. For this r eason, condition variable blocking should always be done in a while loop, checking for the truth of the pr edicate both befor e and after blocking on the condition variable. The following code is the incorr ect way to use a condition variable:

pthread_mutex_lock(m);
if (! condition_satisfied)
  pthread_cond_wait(c,m);
/*
  * Now we assume that condition_satisfied is TRUE,
 * and this may not be the case
 */
 ...        /* Modify critical shared data */
pthread_mutex_unlock(m);

The corr ect way to use a condition variable is to use a while construct in place of an if:

pthread_mutex_lock(m);
while (! condition_satisfied)
  pthread_cond_wait(c,m);
/*
 * Now we know that condition_satisfied is TRUE,
 * because we checked it after waiting.
 */
 ...        /* Modify critical shared data */
pthread_mutex_unlock(m);

BOOK_2 : pthread_cond_wait.3.doc 349 Tue Jan 28 15:16:00 1997

pthread_cond_wait(3) pthread_cond_wait(3)

pthread_cond_timedwait is identical to pthread_cond_wait, except for

that the timeout ar gument specifies a maximum amount of time to await the mutex lock. If the ar gument is NULL, the thr ead blocks indefinitely. If the ar gument r efers to a time of duration 0, the thr ead will not block at all.

Once the thr ead is awakened by the signalling of the condition or by a timeout, the thr ead per forms an implicit pthread_mutex_enter to r egain the mutex lock it gave up when it per formed the pthread_cond_wait.

Behavior With Respect To Thread Cancellation

A call to pthread_cond_wait is a thr ead cancellation point. That is, if a thr ead has set general cancelability and not asynchr onous cancelability, and if a cancellation r equest is issued against this thr ead befor e or during the duration of the call to pthread_cond_wait, the thr ead will be canceled.

NOTE

Using a condition variable that has not been initialized with

pthread_cond_init, or which has been destr oyed with
pthread_cond_destroy, leads to unpr edictable r esults, up to and

including segmentation violations and/or bus err ors.

DIAGNOSTICS

pthread_cond_wait and pthread_cond_timedwait retur n 0 when

successful, or -1 upon err or. Even if the call fails, the mutex is r eacquir ed. If the call fails, errno will contain one of the following:

EINVAL cv does not refer to a valid condition variable.

EINVAL mutex does not refer to a valid mutex.

EINTR The wait was interrupted by a signal delivered to the

thread.

EINTR (pthread_cond_timedwait only) The wait timed out

without receiving a pthread_cond_signal.

BOOK_2 : pthread_cond_wait.3.doc 350 Tue Jan 28 15:16:00 1997

pthread_cond_wait(3) pthread_cond_wait(3)

NOTE

In any case, no matter what the success or failur e r etur n is of pthread_cond_wait, the mutex mutex is always r e-acquir ed.

CONFORMANCE

pthread_cond_wait and pthread_cond_timedwait ar e implemented

accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d. SEE ALSO

Library Functions - mutex_exit(), mutex_create(),
                  mutex_enter(), pthread_cond_signal(),
                  pthread_cond_broadcast()
Example - pthread_cond_timedwait.c

BOOK_2 : pthread_create.3.doc 351 Tue Jan 28 15:16:00 1997

pthread_create(3) pthread_create(3)

NAME

pthread_create - create a new thread

SYNOPSIS

#include <pthread.h>
int pthread_create(tidp, attr, startroutine, arg)
pthread_t *tidp;
pthread_attr_t attr;
void *(*start_routine)();
void *arg;

DESCRIPTION pthread_create cr eates a new pthr ead in the curr ent pr ocess context.

The pthr ead is initialized to begin running at the r outine start_routine, which is passed the single parameter arg. The various cr eation characteristics of the newly-cr eated pthr ead ar e deter mined by attr. Upon successful pthr ead cr eation, the ID of the new pthr ead is stor ed at the location pointed to by tidp. The pthr ead is made runnable immediately upon cr eation. pthr ead Cr eation Attributes The attr ar gument is a structur e of type pthread_attr_t, which contains the following members:

pthread_attr_stacksizeminimum pthread stack size in bytes
pthread_attr_priopthread scheduling priority
pthread_attr_inheritschedinherit scheduling parameters from

creating pthread

  pthread_attr_schedinitial pthread scheduler
  pthread_attr_scopeinitial pthread scheduling scope

pthread_attr_stacksize deter mines the pthr ead’s stack size in bytes.

This number is a minimum; the stack will pr obably be r ounded up to an integral number of pages.

BOOK_2 : pthread_create.3.doc 352 Tue Jan 28 15:16:00 1997

pthread_create(3) pthread_create(3)

pthread_attr_prio sets the pthr ead’s scheduling priority, if the pthr ead is not inheriting its scheduling parameters fr om the cr eating thr ead.

pthread_attr_prio must be a number between 0 and 255. 0 is a bad value to use, as L ynxOS runs a null pr ocess at that priority in an infinite loop.

pthread_attr_inheritsched deter mines whether the pthr ead cr eated with these attributes will inherit its scheduling algorithm and priority fr om its cr eator or not. If pthread_attr_inheritsched is nonzer o, then any pthr ead cr eated with these attributes will be initialized with the scheduling priority and policy of the pthr ead executing pthread_create. Otherwise, the new pthr ead will have its scheduling policy and parameters initialized accor ding to the pthread_attr_prio and pthread_attr_sched attributes.

pthread_attr_scope is ther e because POSIX demands it be ther e. It serves no useful purpose in L ynxOS and can be ignor ed. The default values for these attributes ar e:

pthread_attr_stacksizeTHREAD_DEFAULT_STACK

pthread_attr_prio0

pthread_attr_inheritsched1

pthread_attr_schedSCHED_FIFO

The pthr ead’s initial cancellation state is CANCEL_GENERAL.

DIAGNOSTICS

pthread_create retur ns 0 when successful, or -1 upon err or. If the call fails, errno will contain one of the following:

EINVAL The stack size given is bogus.

EINVAL The priority value is not a valid priority.

EFAULT start_routine does not point to a location in the

process’ address space.

ENOMEM Out of room for pthreads.

BOOK_2 : pthread_create.3.doc 353 Tue Jan 28 15:16:00 1997

pthread_create(3) pthread_create(3)

CONFORMANCE pthread_create is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

NOTE

In Draft 6 of the POSIX 1003.4a (thr eads) standar d, the parameter attr is defined as

pthread_attr_t *attr;

instead of

pthread_attr_t attr;

SEE ALSO

System Calls - fork(), execve()
Library Functions - pthread_exit(), pthread_join(),
                  pthread_attr_create(),
                  pthread_setcancel(), pthread_testcancel(),
                  pthread_cancel()

BOOK_2 : pthread_detach.3.doc 354 Tue Jan 28 15:16:00 1997

pthread_detac h(3) pthread_detac h(3)

NAME

pthread_detach - free resources associated with a pthread

SYNOPSIS

#include <pthread.h>
int pthread_detach(tid)
pthread_t *tid;

DESCRIPTION pthread_detach indicates to the system that no further pthr eads will be attempting to join with the pthr ead whose ID is given by tid. The resour ces associated with the pthr ead can be immediately fr eed when it

pthread_exits or is pthread_canceled.
pthread_detach does not fr ee those r esour ces necessary to run the

pthr ead unless it has alr eady pthread_exited or been successfully pthread_canceled. Thus, a pthr ead can be detached while still running and will continue to execute as befor e. Subsequent pthread_joins with this system thr ead will r etur n with

errno set to EINVAL.

DIAGNOSTICS pthread_detach retur ns 0 when successful and -1 when unsuccessful. If the call fails, errno will contain one of the following:

EINVAL The pthread ID given does not refer to a currentlyexisting pthread CONFORMANCE pthread_detach is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

BOOK_2 : pthread_detach.3.doc 355 Tue Jan 28 15:16:00 1997

pthread_detac h(3) pthread_detac h(3)

SEE ALSO

Library Functions - pthread_join(), pthread_exit(),
                  pthread_create()

BOOK_2 : pthread_equal.3.doc 356 Tue Jan 28 15:16:00 1997

pthread_equal(3) pthread_equal(3)

NAME

pthread_equal - compare two thread IDs

SYNOPSIS

#include <pthread.h>
int pthread_equal(tid1, tid2)
pthread_t tid1, tid2;

DESCRIPTION pthread_equal retur ns true if tid1 and tid2 ar e equal; i.e., if they r efer to the same thr ead.

DIAGNOSTICS pthread_equal never fails. It r etur ns 0 if the two thr ead IDs ar e not equal.

CONFORMANCE pthread_equal is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_create(), pthread_exit(),
                  pthread_detach(), pthread_join(),
                  pthread_self()

BOOK_2 : pthread_exit.3.doc 357 Tue Jan 28 15:16:00 1997

pthread_e xit(3) pthread_e xit(3)

NAME

pthread_exit - terminate the calling pthread

SYNOPSIS

#include <pthread.h>
void pthread_exit(status)
void *status;

DESCRIPTION pthread_exit ter minates the pthr ead calling it. The value status becomes the pthr ead’s exit status, and is passed to other pthr eads who ar e doing a pthread_join with this pthr ead. The system thr ead’s exit

status remains available to other pthr eads via pthread_join until a
pthread_detach is per formed to fr ee up all r esour ces associated with this

pthr ead. If any cleanup r outines have been pushed onto the thr ead’s cleanup stack and not popped when the thr ead calls pthread_exit, then each r outine and its ar gument shall be popped of f the thr ead cleanup stack and called with that ar gument.

DIAGNOSTICS pthread_exit never r etur ns.

CONFORMANCE pthread_exit is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_join(), pthread_detach(),
                  pthread_create(), pthread_cancel(),
                  pthread_cleanup_push(),
                  pthread_cleanup_pop()

BOOK_2 : pthread_getprio.3.doc 358 Tue Jan 28 15:16:00 1997

pthread_g etprio(3) pthread_g etprio(3)

NAME

pthread_getprio - get system thread scheduling priority

SYNOPSIS

#include <pthread.h>
int pthread_getprio(tid)
pthread_t tid;

DESCRIPTION pthread_getprio retur ns the scheduling priority of the thr ead identified by tid.

DIAGNOSTICS If tid refers to a curr ently existing thr ead, pthread_getprio retur ns its priority. Otherwise, pthread_getprio retur ns -1 and sets errno to one of the following values:

ESRCH The thread referred to by tid does not exist.

CONFORMANCE pthread_getprio is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_create(), pthread_attr_getprio(),
                  pthread_attr_setprio(), pthread_setprio()
Example - pthread_setprio.c

BOOK_2 : pthread_getspecific.3.doc 359 Tue Jan 28 15:16:00 1997

pthread_g etspecific(3) pthread_g etspecific(3)

NAME

pthread_getspecific,
  pthread_setspecific - retrieve, set a thread-specific data value

SYNOPSIS

#include <pthread.h>

int pthread_setspecific(key, value)
int key;
void *value;

int pthread_getspecific(key, value)
int key;
void **value;

DESCRIPTION

pthread_getspecific retrieves the data value associated with key for the calling thr ead, storing the value in value. pthread_setspecific sets the data value associated with key to value. Dif ferent thr eads have dif ferent values associated with a given key, allowing a limited for m of private thr ead storage.

In the case of pthread_setspecific, if this thr ead has pr eviously set a value for key, and the destructor for this key is not NULL, then the destructor function will be called with the old value befor e the new value is saved. The destructor will not be called until a value has been set with

pthread_setspecific.

DIAGNOSTICS

pthread_getspecific stor es the data value in value and r etur ns 0 if it successfully r etrieved the data value associated with key.

pthread_setspecific retur ns 0 if it successfully stor ed the new value associated with key. If either call fails, it will r etur n -1.

If the call fails, errno will contain one of the following:

EINVAL Invalid key value. The key was not created using
               pthread_keycreate.

BOOK_2 : pthread_getspecific.3.doc 360 Tue Jan 28 15:16:00 1997

pthread_g etspecific(3) pthread_g etspecific(3)

NOTE

If the destructor function addr ess supplied to pthread_keycreate is bogus, then subsequent calls to pthread_keycreate may cause the pr ogram to r eceive a signal. The destructor addr ess is not checked for validity; only for NULL or non-NULL.

CONFORMANCE

pthread_getspecific and pthread_setspecific ar e implemented

accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d. SEE ALSO

Library Functions - pthread_keycreate()

BOOK_2 : pthread_join.3.doc 361 Tue Jan 28 15:16:00 1997

pthread_join(3) pthread_join(3)

NAME

pthread_join - await the termination of another pthread.

SYNOPSIS

#include <pthread.h>

int pthread_join(tid, status)
pthread_t tid;
void **status;

DESCRIPTION

pthread_join blocks the calling pthr ead until the pthr ead whose ID is given by tid ter minates. At that time, the pthr ead per forming the pthread_join is unblocked and the exit status of the ter minated pthr ead is r etur ned in the status ar gument.

Behavior W ith Respect T o Thr ead Cancellation

A call to pthread_join is a thr ead cancellation point. That is, if a thr ead has set general cancelability and not asynchr onous cancelability, and if a cancellation r equest is issued against this thr ead befor e or during the duration of the call to pthread_join, the thr ead will be canceled. Special exit statuses ar e used to indicate that a pthr ead was pthread_canceled by another pthr ead rather than pthread_exiting nor mally.

DIAGNOSTICS

pthread_join retur ns 0 when successful, and -1 when it fails. When
pthread_join fails, errno will be set to one of the following values:

EINVAL The value specified by tid does not refer to any existing

pthread.

ESRCH The pthread specified by tid exists but has been
               pthread_detached.

BOOK_2 : pthread_join.3.doc 362 Tue Jan 28 15:16:00 1997

pthread_join(3) pthread_join(3)

CONFORMANCE pthread_join is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_exit(), pthread_detach(),
                  pthread_cancel()
Example - pthread_join.c

BOOK_2 : pthread_keycreate.3.doc 363 Tue Jan 28 15:16:00 1997

pthread_ke ycreate(3) pthread_ke ycreate(3)

NAME

pthread_keycreate - create a thread-specific data key

SYNOPSIS

#include <pthread.h>

int pthread_keycreate(key, destructor)
int *key;

void(*destructor)();

DESCRIPTION

pthread_keycreate cr eates a new key for thr ead-specific data. This key value can be used with pthread_setspecific and

pthread_getspecific to maintain data values that ar e specific to each thr ead within a pr ocess. The new key value is stor ed in key. The destructor ar gument r efers to a function that should be called, implicitly by pthread_setspecific, with the value of the pr evious thr ead-specific data value for that key. If destructor is NULL, no destructor function is register ed for the new key value. If destructor is not a valid function addr ess, the pr ogram will pr obably get a signal when the bogus destructor is called.

The destructor will not be called until a value has been set with

pthread_setspecific.

DIAGNOSTICS

pthread_keycreate stor es the new key if key and r etur ns 0 if it successfully cr eates a new thr ead-specific data key. If it fails,

pthread_keycreate will r etur n -1. If the call fails, errno will contain one of the following:

ENOSPC No more thread-specific data keys are available.

BOOK_2 : pthread_keycreate.3.doc 364 Tue Jan 28 15:16:00 1997

pthread_ke ycreate(3) pthread_ke ycreate(3)

NOTE

If the destructor function addr ess supplied to pthread_keycreate is bogus, then subsequent calls to pthread_keycreate may cause the pr ogram to r eceive a signal. The destructor addr ess is not checked for validity; only for NULL or non-NULL.

CONFORMANCE pthread_keycreate is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_setspecific(),
                  pthread_getspecific()

BOOK_2 : pthread_kill.3.doc 365 Tue Jan 28 15:16:00 1997

pthread_kill(3) pthread_kill(3)

NAME

pthread_kill - send a signal to a thread

SYNOPSIS

#include <signal.h>
int pthread_kill(thread, sig)
pthread_t thread;
int sig;

DESCRIPTION pthread_kill is used to dir ect a signal to be asynchr onously deliver ed to the specified thr ead whose id is given by thread.

DIAGNOSTICS pthread_kill retur ns 0 when successful, or -1 upon err or. If it fails, no signal shall be sent. If the call fails, errno will contain one of the following:

EINVAL The value of the sig argument is an invalid or unsupported signal number.

EINVAL The thread ID specified by thread is invalid.

CONFORMANCE pthread_kill is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

System Calls - kill() Library Functions - pthread_self()

BOOK_2 : pthread_mutexattr_create.3.doc 366 Tue Jan 28 15:16:00 1997

pthread_m utexattr_create(3) pthread_m utexattr_create(3)

NAME

pthread_mutexattr_create,
  pthread_mutexattr_delete - manage mutex attribute structures

SYNOPSIS

#include <pthread.h>

int pthread_mutexattr_create(mutexattr)
pthread_mutexattr_t *mutexattr;

int pthread_mutexattr_delete(mutexattr)
pthread_mutexattr_t *mutexattr;

DESCRIPTION

A POSIX mutex is cr eated using an attributes structur e to define the characteristics of the mutex. This attributes structur e must be initialized using pthread_mutexattr_create. Any r esour ces that may have been allocated when cr eating a mutex attributes structur e can be de-allocated using pthread_mutexattr_delete.

Confor ming POSIX.4a applications, for portability r easons, should use

pthread_mutexattr_create and pthread_mutexattr_delete to

initialize mutex attributes structur es.

DIAGNOSTICS

pthread_mutexattr_create and pthread_mutexattr_delete always

retur n 0. They do not fail, since, under the curr ent system, they do not do anything. However , if the addr ess passed to pthread_mutexattr_create is bad, then the pthr ead may r eceive a SIGSEGV or a SIGBUS signal.

CONFORMANCE

pthread_mutexattr_create and pthread_mutexattr_delete ar e

implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

BOOK_2 : pthread_mutexattr_create.3.doc 367 Tue Jan 28 15:16:00 1997

pthread_m utexattr_create(3) pthread_m utexattr_create(3)

SEE ALSO Library Functions - pthread_mutex_init()

BOOK_2 : pthread_mutex_destroy.3.doc 368 Tue Jan 28 15:16:00 1997

pthread_m utex_destr oy(3) pthread_m utex_destr oy(3)

NAME

pthread_mutex_destroy - delete a user mutex

SYNOPSIS

#include <pthread.h>
int pthread_mutex_destroy(mut)
pthread_mutex_t *mut;

DESCRIPTION pthread_mutex_destroy frees up the system r esour ces for the mutex pointed to by mut and r emoves it fr om the list of active mutexes.

DIAGNOSTICS pthread_mutex_destroy retur ns 0 if the mutex was destr oyed, or -1 if not. If the call fails errno will contain one of the following:

EBUSY Some thread is waiting on the mutex.
EINVAL Mutex does not exist.

CONFORMANCE pthread_mutex_destroy is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_mutex_init(),
                  pthread_mutex_lock(),
                  pthread_mutex_unlock(),
                  pthread_mutex_trylock()

BOOK_2 : pthread_mutex_init.3.doc 369 Tue Jan 28 15:16:00 1997

pthread_m utex_init(3) pthread_m utex_init(3)

NAME

pthread_mutex_init - initialize a user mutex

SYNOPSIS

#include <pthread.h>

int pthread_mutex_init(mut, attr)
pthread_mutex_t *mut;
pthread_mutexattr_t attr;

DESCRIPTION

pthread_mutex_init initializes the user mutex r eferr ed to by mut. The attributes object attr is r equir ed by POSIX, and should be initialized using pthread_mutexattr_create. However , this object is not used by LynxOS. It is pr esent for standar ds compliance only.

A mutex is a mutual exclusion (hence the name) synchr onization variable that can be used by thr eads to ensur e that only one thr ead accesses a shar ed r esour ce at a time. Between the time that a thr ead has r etur ned from pthread_mutex_lock and the time it executes

pthread_mutex_unlock, no other thr ead will be allowed to successfully complete a pthread_mutex_lock call using mutex mut. Thr eads that must ensur e that they ar e the only thr eads accessing a particular shar ed resour ce should bracket the code accessing the r esour ce with calls to

pthread_mutex_lock and pthread_mutex_unlock.

Of course, it may well be necessary for a thr ead to examine some condition associated with the shar ed r esour ce and possibly block awaiting for some condition to be satisfied befor e pr oceeding with an operation on shar ed data. A condition variable can be used in conjunction with a mutex to allow the thr ead to atomically r elease the mutex and block awaiting a particular condition. Mutexes and condition variables ar e closely r elated in the way they ar e used. A mutex can be used without any condition variables, if nothing mor e than simple mutual exclusion is r equir ed. However , a condition variable must be used in conjunction with a mutex. Other uses of condition variables ar e unsafe and disallowed by the system.

BOOK_2 : pthread_mutex_init.3.doc 370 Tue Jan 28 15:16:00 1997

pthread_m utex_init(3) pthread_m utex_init(3)

NOTE

Using a mutex that has not been initialized with pthread_mutex_init, or which has been destr oyed with pthread_mutex_destroyed, leads to unpr edictable r esults, up to and including segmentation violations and/or bus err ors.

DIAGNOSTICS

pthread_mutex_init retur ns -1 if it fails to get the mutex. If the call fails,
errno will contain one of the following:

EAGAIN No more room for user mutexes.

CONFORMANCE

pthread_mutex_init is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_mutex_destroy(),
                  pthread_mutex_lock(),
                  pthread_mutex_trylock(),
                  pthread_mutex_unlock(),
                  pthread_mutexattr_create()

BOOK_2 : pthread_mutex_lock.3.doc 371 Tue Jan 28 15:16:00 1997

pthread_m utex_lock(3) pthread_m utex_lock(3)

NAME

pthread_mutex_lock,
  pthread_mutex_trylock - acquireamutexlock,blockingorotherwise

SYNOPSIS

#include <pthread.h>

int pthread_mutex_lock(m)
pthread_mutex_t *m;

int pthread_mutex_trylock(m)
pthread_mutex_t *m;

DESCRIPTION

pthread_mutex_lock is used to acquir e a mutual exclusion lock on a shar ed r esour ce guar ded by mutex m. A thr ead executing a

pthread_mutex_lock or a pthread_mutex_trylock on an “unowned”

mutex will be granted ownership of the mutex. A thr ead executing a pthread_mutex_lock on an “owned” mutex will be blocked until the thr ead comes to the head of the queue of thr eads awaiting the mutex and the owner of the mutex r eleases ownership by executing a

pthread_mutex_unlock or a pthread_cond_wait. A thr ead executing a
pthread_mutex_trylock on an owned mutex will not be blocked, but will

rather r etur n -1 with errno equal to EINTR. Thr eads waiting for a mutex ar e serviced in or der of priority; highest-priority thr ead first.

NOTE

Using a mutex that has not been cr eated with pthread_mutex_init, or which has been deleted with pthread_mutex_destroy, leads to unpr edictable r esults, up to and including segmentation violations and/or bus err ors.

DIAGNOSTICS

pthread_mutex_lock and pthread_mutex_trylock retur n 0 when

successful, or -1 upon err or. If the call fails, errno will contain one of the following:

BOOK_2 : pthread_mutex_lock.3.doc 372 Tue Jan 28 15:16:00 1997

pthread_m utex_lock(3) pthread_m utex_lock(3)

EINVAL m does not refer to a valid mutex.

EINTR The mutex wait was interrupted by a signal delivered to

the thread, or (in the case of pthread_mutex_trylock) the mutex is locked already.

CONFORMANCE

pthread_mutex_lock and pthread_mutex_trylock ar e implemented

accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_mutex_unlock(),
                  pthread_mutex_init(),
                  pthread_mutex_destroy(),
                  pthread_cond_wait(),
                  pthread_cond_signal(),
                  pthread_cond_broadcast()

Example - pthread_mutex_lock.c,
                  pthread_mutex_trylock.c

BOOK_2 : pthread_mutex_unlock.3.doc 373 Tue Jan 28 15:16:00 1997

pthread_m utex_unlock(3) pthread_m utex_unlock(3)

NAME

pthread_mutex_unlock - release a mutex lock

SYNOPSIS

#include <pthread.h>
int pthread_mutex_unlock(m)
pthread_mutex_t *m;

DESCRIPTION pthread_mutex_unlock is used by the owner of a mutex lock to r elease that lock. The mutex becomes unowned if and only if ther e ar e no thr eads curr ently awaiting ownership of the mutex; otherwise, the mutex ownership is granted to the thr ead that is of equal or gr eater priority to all other waiting thr eads and which has been waiting the longest for the mutex.

NOTE

Using a mutex that has not been cr eated with pthread_mutex_create, or which has been deleted with pthread_mutex_delete, leads to unpr edictable r esults, up to and including segmentation violations and/or bus err ors.

DIAGNOSTICS Pthr ead_mutex_unlock r etur ns 0 when successful, or -1 upon err or. If the call fails errno will contain one of the following:

EINVAL m does not refer to a valid mutex.
EPERM The mutex is not owned by the thread.

CONFORMANCE pthread_mutex_unlock is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

BOOK_2 : pthread_mutex_unlock.3.doc 374 Tue Jan 28 15:16:00 1997

pthread_m utex_unlock(3) pthread_m utex_unlock(3)

SEE ALSO

Library Functions - pthread_mutex_lock(),
                  pthread_mutex_trylock(),
                  pthread_mutex_create(), cv_wait(),
                  cv_signal(), cv_broadcast()

BOOK_2 : pthread_once.3.doc 375 Tue Jan 28 15:16:00 1997

pthread_once(3) pthread_once(3)

NAME

pthread_once - do something once and only once

SYNOPSIS

#include <pthread.h>

pthread_once_t onetimeonly = pthread_once_init;

int pthread_once(one_time_only, routine)
pthread_once_t *one_time_only;
void (*routine)();

DESCRIPTION

pthread_once pr ovides a means of executing routine once and only once. It is useful when it’s not quite clear which thr ead will get to an initialization r outine first. So long as one_time_only is initialized to pthread_once_init, it is guaranteed that only one call to r outine will be generated, no matter how many times pthread_once is called with a given

pthread_once_t.

DIAGNOSTICS

pthread_once always r etur ns 0, whether or not the r outine was actually called.

NOTE

pthread_once can be thought of as a wrapper ar ound the typical initialization code for a module:

static int module_initialized = 0;
...
randomfunction()
{
if (! module_initialized++) {
initialize_module();
}
 ...

BOOK_2 : pthread_once.3.doc 376 Tue Jan 28 15:16:00 1997

pthread_once(3) pthread_once(3)

}
...

The code above is r oughly analogous to:

pthread_once_t module_initialized = pthread_once_init;
(void) pthread_once(&module_initialized,initialize_module)

The dif ference is that pthread_once is airtight, even on a multipr ocessor . CONFORMANCE pthread_once is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_create() Example - pthread_once.c

BOOK_2 : pthread_self.3.doc 377 Tue Jan 28 15:16:00 1997

pthread_self(3) pthread_self(3)

NAME

pthread_self - get system thread ID

SYNOPSIS

#include <pthread.h>
pthread_t pthread_self()

DESCRIPTION pthread_self retur ns the system thr ead ID for the calling thr ead. The thr ead ID is used as a thr ead identifier in most thr ead contr ol system and library calls.

DIAGNOSTICS pthread_self never fails.

NOTE

pthread_self is a macr o accessing a piece of thr ead-specific data which is initialized to contain the thr ead ID when the thr ead is first started up. This value can be accidentally overwritten by an errant pr ogram, just as any value in the writable addr ess space of the thr ead can be. However , the macr o is an or der of magnitude faster than the system call. T o use the system call version of pthread_self, define _POSIX_THREADS_CALLS when compiling C code that calls pthread_self.

CONFORMANCE pthread_self is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_create(), pthread_exit(),
                  pthread_detach(), pthread_join()
Example - pthread_self.c

BOOK_2 : pthread_setcancel.3.doc 378 Tue Jan 28 15:16:00 1997

pthread_setcancel(3) pthread_setcancel(3)

NAME

pthread_setcancel,
  pthread_setasynccancel - set calling system thread’s cancelability

status

SYNOPSIS

#include <pthread.h>

int pthread_setcancel(state)
int state;

int pthread_setasynccancel(state)
int state;

DESCRIPTION

pthread_setcancel sets the calling pthr ead’s general cancelability status on if state is CANCEL_ON and of f if state is CANCEL_OFF.

pthread_setasynccancel sets the calling pthr ead’s asynchr onous cancelability status on if state is CANCEL_ON and of f if state is CANCEL_OFF.

When the pthr ead’s asynchr onous cancelability state is TRUE, and the pthr ead’s general cancelability state is TRUE, the pthr ead will be immediately canceled by pthread_cancels issued against it. When the pthr ead’s cancelability has asynchr onous cancelability set to FALSE, and the pthr ead’s general cancelability state is TRUE, then pthread_cancels issued against the pthr ead will cause it to be canceled the next time it reaches a cancellation point. A pthr ead is never canceled so long as it has general cancelability set to FALSE. Instead, the cancel r equest is held pending until the pthr ead's cancelability changes so that general cancelability is TRUE; at that time the pthr ead is canceled either synchr onously or asynchr onously, depending on the pthr ead’s asynchr onous cancelability.

System thr ead cancellation points occur:

when the pthread issues a pthread_cond_wait.

when the pthread issues a pthread_testcancel.

when the pthread issues a pthread_join.

BOOK_2 : pthread_setcancel.3.doc 379 Tue Jan 28 15:16:00 1997

pthread_setcancel(3) pthread_setcancel(3)

When the pthr ead is finally ter minated, any cleanup r outines on the pthr ead’s cleanup stack will be executed in LIFO or der by the pthr ead. A value of THREAD_CANCELED is given as the pthr ead's exit status to any pthr eads per forming a pthread_join with the canceled pthr ead.

An pthr ead’s initial cancellation state is CANCEL_GENERAL.

NOTE

Thr ead cancellation and cleanup is implemented outside of the ker nel using a thr ead-specific signal, SIGTHREADKILL. Pr ograms that want to use thr ead cancellation and cleanup featur es should be car eful not to block, ignor e, unblock, or otherwise handle SIGTHREADKILL.

DIAGNOSTICS

pthread_setcancel retur ns the pthr ead’s general cancelability status.
pthread_setasynccancel retur ns the pthr ead's asynchr onous

cancelability status. Both r outines r etur n -1 upon err or. In the case wher e a pthr ead has a pending cancellation r equest and pthread_setcancel causes the THREAD_CANCELLABLE attribute of the thr ead to transition to TRUE, the pthr ead will be immediately ter minated, so in this case the call will never r etur n.

CONFORMANCE

pthread_setcancel and pthread_setasynccancel ar e implemented

accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_cond_wait(), pthread_join(),
                  pthread_cancel(), pthread_testcancel(),
                  pthread_cleanup_push(),
                  pthread_cleanup_pop(), pthread_create()

Example - pthread_setcancel.c,
                  pthread_setasynccancel.c

BOOK_2 : pthread_setprio.3.doc 380 Tue Jan 28 15:16:00 1997

pthread_setprio(3) pthread_setprio(3)

NAME

pthread_setprio - set system thread scheduling priority

SYNOPSIS

#include <pthread.h>
int pthread_setprio(tid, prio)
pthread_t tid;
int prio;

DESCRIPTION

pthread_setprio sets the scheduling priority of the thr ead identified by
tid to prio.

DIAGNOSTICS If tid refers to a curr ently existing thr ead, pthread_setprio retur ns its priority. Otherwise, pthread_setprio retur ns -1 and sets errno to one of the following values:

ESRCH The thread referred to by tid does not exist.
EINVAL prio is an invalid value.

CONFORMANCE pthread_setprio is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_create(), pthread_attr_setprio(),
                  pthread_getprio()
Example - pthread_setprio.c

BOOK_2 : pthread_setscheduler.3.doc 381 Tue Jan 28 15:16:00 1997

pthread_setsc heduler(3) pthread_setsc heduler(3)

NAME

pthread_setscheduler,
  pthread_getscheduler - set/get POSIX thread scheduling algorithm

and priority SYNOPSIS

#include <pthread.h>
int pthread_setscheduler(tid, scheduler, prio)
pthread_t tid;
int scheduler;
int prio;
int pthread_getscheduler(tid)
pthread_t tid;

DESCRIPTION pthread_setscheduler sets the scheduling algorithm and priority of the thr ead tid to scheduler and prio, r espectively. pthread_getscheduler retur ns the value for the scheduler under which the thr ead tid is curr ently running. Valid values for scheduler ar e:

SCHED_FIFO A first in-first out (FIFO) scheduling policy.
SCHED_RR A round robin scheduling policy.
SCHED_DEFAULT A priority-based quantum scheduling policy.
SCHED_OTHER Identical to SCHED_DEFAULT

DIAGNOSTICS If tid refers to a curr ently existing thr ead, pthread_setscheduler retur ns the old scheduling policy of the thr ead, and

pthread_getscheduler retur ns the curr ent scheduling policy.

Otherwise, both functions r etur n -1 and set errno to one of the following values:

BOOK_2 : pthread_setscheduler.3.doc 382 Tue Jan 28 15:16:00 1997

pthread_setsc heduler(3) pthread_setsc heduler(3)

EINVAL prio is outside the range of priorities for the specified scheduling policy, or alg is not a valid scheduling policy.

EPERM prio is greater than the maximum non-privileged priority, and the caller is non-privileged.

ESRCH pid does not specify a valid thread.

CONFORMANCE

pthread_setscheduler and pthread_getscheduler ar e implemented

accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d. SEE ALSO

Library Functions - pthread_create(), pthread_setprio(),
                  pthread_getprio(),
                  pthread_attr_setscheduler()
Example - pthread_getscheduler.c

BOOK_2 : pthread_testcancel.3.doc 383 Tue Jan 28 15:16:00 1997

pthread_testcancel(3) pthread_testcancel(3)

NAME

pthread_testcancel - allow the calling pthread to be terminated now

SYNOPSIS

#include <pthread.h>

void pthread_testcancel()

DESCRIPTION

pthread_testcancel allows the calling pthr ead to be ter minated if another pthr ead has issued a pthread_cancel against this system thr ead and this pthr ead’s general cancelability state is TRUE and its asynchr onous cancelability state is FALSE.

If the calling pthr ead’s general cancelability is set to FALSE, then the pthread_testcancel does nothing. If the calling pthr ead’s general cancelability is TRUE and its asynchr onous cancelability is TRUE, then it cannot have a pending cancellation r equest —any call to pthread_cancel would have alr eady caused the pthr ead to ter minate. The only time this routine might have an ef fect is when the calling thr ead’s general cancelability is TRUE and asynchr onous cancelability is FALSE.

When the pthr ead is canceled, any cleanup r outines on the pthr ead’s cleanup stack will be executed in LIFO or der by the pthr ead. A value of THREAD_CANCELED is given as the pthr ead’s exit status to any pthr eads per forming a pthread_join with the ter minated pthr ead.

The pthr ead’s initial cancellation state is CANCEL_GENERAL.

NOTE

Thr ead cancellation and cleanup is implemented outside of the ker nel using a thr ead-specific signal, SIGTHREADKILL. Pr ograms that want to use thr ead cancellation and cleanup featur es should be car eful not to block, ignor e, unblock, or otherwise handle SIGTHREADKILL.

BOOK_2 : pthread_testcancel.3.doc 384 Tue Jan 28 15:16:00 1997

pthread_testcancel(3) pthread_testcancel(3)

DIAGNOSTICS pthread_testcancel never fails. It r etur ns the cancelability state of the system thr ead, or does not r etur n at all.

CONFORMANCE pthread_testcancel is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

Library Functions - pthread_join(), pthread_cond_wait(),
                  pthread_create() pthread_cancel(),
                  pthread_setcancel(), pthread_cleanup_pop()
Example - pthread_testcancel.c

BOOK_2 : pthread_yield.3.doc 385 Tue Jan 28 15:16:00 1997

pthread_yield(3) pthread_yield(3)

NAME

pthread_yield - force a POSIX thread to relinquish the CPU

SYNOPSIS

void pthread_yield ()

DESCRIPTION pthread_yield for ces the curr ently running POSIX thr ead to r elinquish the CPU. It shall r esume execution after all other runnable thr eads (POSIX thr eads, non-POSIX thr eads, or pr ocesses) of equal or gr eater priority have been scheduled to run.

DIAGNOSTICS pthread_yield is the same as yield, and ther efor e, is also devoid of retur n value and personality.

CONFORMANCE pthread_yield is implemented accor ding to Draft 4 of the POSIX 1003.4a (Thr eads) standar d.

SEE ALSO

System Calls - yield()

BOOK_2 : putc.3.doc 386 Tue Jan 28 15:16:00 1997

putc(3) putc(3)

NAME

putc, putchar,
  fputc, putw,
  unlocked_putc,
  unlocked_putchar,
  unlocked_fputc,
  unlocked_putw - put a character or word on a stream

SYNOPSIS

#include <stdio.h>

int putc(c, stream)
char c;
FILE *stream;

int putchar(c)
char c;

int fputc(c, stream)
char c;
FILE *stream;

int putw(w, stream)
int w;
FILE *stream;

int unlocked_putc(c, stream)
char c;
FILE *stream;

int unlocked_putchar(c)
char c;

int unlocked_fputc(c, stream)
char c;
FILE *stream;

int unlocked_putw(w, stream)
int w;
FILE *stream;

BOOK_2 : putc.3.doc 387 Tue Jan 28 15:16:00 1997

putc(3) putc(3)

DESCRIPTION

putc writes the character c to the output str eam at the curr ent pointer position. putchar is implemented as a macr o, in ter ms of putc, and always writes to stdout.

fputc is similar to putc but it is a true function. It is slower but takes less space per invocation.

putw writes the wor d (int or unsigned) w to the output str eam at the curr ent pointer position. putw does not for ce even alignment on the file.

putc, fputc, putw, and putchar obtain mutually-exclusive access to the relevant str eam, and ar e ther efor e thr ead-safe. The unlocked variants of these functions ar e identical to their thr ead-safe br ethr en but per form no locking. If the application wishes to do its own locking, it can do so by using flockfile and funlockfile. In that case, the unlocked versions will be somewhat faster .

DIAGNOSTICS

If successful, the value written is r etur ned.

If unsuccessful, EOF is r etur ned. This can occur if the file is not open for writing or if the output file cannot be gr own.

Because EOF is a valid int, ferror should be used to check for err or when using putw.

SEE ALSO

Library Functions - fopen(), fclose(), flockfile(),
                  funlockfile(), getc(), ungetac()

BOOK_2 : putenv.3.doc 388 Tue Jan 28 15:16:00 1997

putenv(3) putenv(3)

NAME

putenv - change or add environment data

SYNOPSIS

int putenv(string)
char *string;

DESCRIPTION putenv adds the string pointed to by string to the envir onment. string should point to a string of the for m name=value. This has the ef fect of setting the value of the envir onment variable name to value. If the envir onment variable name is alr eady defined, then its value is changed. Otherwise it is cr eated. In either case, the string pointed to by string becomes part of the envir onment, so modifying the string (after putenv has r etur ned) will modify the envir onment. When a new string defining the same envir onment variable name as string is passed to putenv, the space used by the string is no longer used.

DIAGNOSTICS

putenv retur ns non-zer o if it was unable to obtain enough space via
malloc for an expanded envir onment, otherwise zer o.

CONFORMANCE System V SEE ALSO

System Calls - execve() Library Functions - getenv(), malloc()

BOOK_2 : putpwent.3.doc 389 Tue Jan 28 15:16:00 1997

putpwent(3) putpwent(3)

NAME

putpwent - write password file entry

SYNOPSIS

#include <pwd.h>
int putpwent(p, f)
struct passwd *p;
FILE *f;

DESCRIPTION putpwent writes a passwor d file entry on the str eam f, derived fr om the contents of the passwd structur e pointed to by p. The passwor d file entry pr oduced by putpwent matches the for mat of /etc/passwd.

DIAGNOSTICS putpwent retur ns non-zer o if it detects an err or, otherwise zer o.

CONFORMANCE System V SEE ALSO

Library Functions - getpwent(), getpw(), getgrent() File Format - passwd

BOOK_2 : puts.3.doc 390 Tue Jan 28 15:16:00 1997

puts(3) puts(3)

NAME

puts, fputs - put a string on a stream

SYNOPSIS

include <stdio.h>
int puts(s)
char *s;
int fputs(s, stream)
char *s;
FILE *stream;

DESCRIPTION puts writes the null-ter minated string pointed to by s to the standar d output str eam stdout. The string is followed by a new-line character .

fputs writes the null-ter minated string, pointed to by s, to stream. The string is not followed by a new-line character . Neither function writes out the null character which ter minates the ar gument string.

DIAGNOSTICS EOF is r etur ned if an err or occurs. This will happen if output is attempted to a file not open for writing.

SEE ALSO

Library Functions - ferror(), fopen(), fread(), printf(),
                  putc(), gets()

BOOK_2 : qsort.3.doc 391 Tue Jan 28 15:16:00 1997

qsor t(3) qsor t(3)

NAME

qsort - sort contents of an array

SYNOPSIS

qsort(base, nel, width, compar)
char *base;
int nel, width;
int(*compar)();

DESCRIPTION qsort is a fast inter nal sort. The first ar gument, base, points to the beginning of the data to be sorted; nel gives the number of elements, each width bytes in size; compar points to a function which will be called to compar e elements during the sort. compar is invoked as follows:

compar(item1, item2)
itemtype *item1, *item2;
compar must r etur n a number less than, equal to, or gr eater than zer o,

reflecting the r elationship between *item1 and *item2. NOTE

This version of qsort is not tr oubled by sorted runs in the input list. SEE ALSO

Library Functions - bsearch()

BOOK_2 : raise.3.doc 392 Tue Jan 28 15:16:00 1997

raise(3) raise(3)

NAME

raise - send signal to self

SYNOPSIS

#include <signal.h>
int raise(sig)
int sig;

DESCRIPTION The raise function sends the signal sig to the calling thr ead. It uses the kill system call and either the getpid or _getstid system call to send the signal to the caller: Single-thr eaded C library:

kill(getpid(), sig);

Multi-thr eaded C library:

kill(BUILDPID(0, _getstid()), sig);

DIAGNOSTICS The raise function r etur ns 0 if successful, or -1 if not. If the call fails,

errno will contain one of the following:
EINVAL The signal sig is invalid.

SEE ALSO

System Calls - _getstid(), getpid(), kill(), sigaction()

BOOK_2 : rand.3.doc 393 Tue Jan 28 15:16:00 1997

rand(3) rand(3)

NAME

rand, srand - simple random-number generator

SYNOPSIS

#include <stdio.h>
int rand()
void srand(seed)
long seed;

DESCRIPTION rand uses a multiplicative congruency random-number generator . It retur ns values which may span the range of positive integers. srand can be called at any time to r eset the random-number generator to a new starting point. The generator is initially seeded with a value of 1.

SEE ALSO

Library Functions - random()

BOOK_2 : random.3.doc 394 Tue Jan 28 15:16:00 1997

random(3) random(3)

NAME

random, srandom,
  initrandom, setstate - extra-random random numbers

SYNOPSIS

long random()

void srandom(seed)
long seed;

char *initstate(seed, state, n)
long seed; long *state;
int n;

char *setstate(state)
long *state;

DESCRIPTION

random retur ns pseudo-random numbers unifor mly distributed over the range of positive long integers. The period of the random sequence (assuming default initialization; see below) is about sixteen times lar ger than the size of the range. The sequence can be initialized with srandom by passing some long value. Each such initialization value r esults in the same sequence; the default value if srandom is not called, is 1.

The values pr oduced by random ar e such that all quotients derived fr om them ar e random. In other wor ds, the values can be r educed by some factor or r estricted modulo some maximum value and the r esult is still random. For example, if only the least significant bit of each value is used, a random bit string r esults.

The algorithm used by random is such that the state infor mation of the generator is lar ger than a single seed value. The state of the generator can be initialized in such a way as to pr ovide a lar ger or smaller period than the default. The initstate routine uses the array state as the generator workspace. The size of the array (in bytes, not wor ds), n, should be a power of two between 8 and 1024. The lar ger the array, the longer the period. The seed is used to fill the array with random data for the generator algorithm.

initstate retur ns the addr ess of the pr evious state array.

BOOK_2 : random.3.doc 395 Tue Jan 28 15:16:00 1997

random(3) random(3)

The setstate routine sets the state of the generator to state, and r etur ns the old state. Thus dif ferent sequences can be rapidly inter changed.

NOTE

Unlike rand, random retur ns a long value. Car e should be taken to pr operly declar e random in pr ograms which may run in envir onments in which int and long variables ar e dif ferent in size.

SEE ALSO Library Functions - rand()

BOOK_2 : regcmp.3.doc 396 Tue Jan 28 15:16:00 1997

regcmp(3) regcmp(3)

NAME

regcmp, regex - compile and execute regular expression

SYNOPSIS

char *regcmp(string1, [, string2, ...], (char *)0)
char *string1, *string2, ...;
char *regex(cmpstr, subjstr)
char *cmpstr;
char *subjstr;
extern char *_ _loc1;

DESCRIPTION regcmp is the r egular expr ession compiling r outine. regcmp compiles a regular expr ession and r etur ns a pointer to the compiled for m. The r egular expr ession is interpr eted as the concatenation of the ar guments string1, string2, etc. malloc is used to cr eate space for the compiled for m, so it is the user’s r esponsibility to fr ee such space when it is no longer needed.

regex executes a compiled for m against a subject string. cmpstr is a compiled for m r etur ned by regcmp and subjstr is the subject string against which the compiled for m is executed. regex retur ns a pointer to the next unmatched character on success or NULL on failur e. The global variable _ _loc1 points to wher e the match began.

NOTE

The user pr ogram may run out of memory if regcmp is called iteratively without fr eeing the memory no longer needed.

SEE ALSO

Library Functions - malloc()

BOOK_2 : remove.3.doc 397 Tue Jan 28 15:16:00 1997

remove(3) remove(3)

NAME

remove - remove a file

SYNOPSIS

#include <stdio.h>
int remove(path)
char *path;

DESCRIPTION remove removes the file named path fr om the file system. For dir ectory files, remove is equivalent to rmdir. For all other file types, remove is equivalent to unlink. remove retur ns 0 if successful, or -1 if not.

SEE ALSO

System Calls - rmdir(), unlink()

BOOK_2 : rpc.3.doc 398 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

NAME

rpc - library routines for remote procedure calls

SYNOPSIS AND DESCRIPTION

These r outines allow C pr ograms to make pr ocedur e calls on other machines acr oss the network. First, the client calls a pr ocedur e to send a data packet to the server . Upon r eceipt of the packet, the server calls a dispatch r outine to per form the r equested service, and then sends back a reply. Finally, the pr ocedur e call r etur ns to the client.

#include <rpc/rpc.h>

void
auth_destroy(auth)
AUTH *auth;

A macr o that destr oys the authentication infor mation associated with auth. Destruction usually involves deallocation of private data structur es.

The use of auth is undefined after calling authdestroy()

AUTH *
authnone_create()

Create and r etur ns an RPC authentication handle that passes non-usable authentication infor mation with each r emote pr ocedur e call. This is the default authentication used by RPC.

AUTH *
authunix_create(host, uid, gid, len, aup_gids)
char *host;
int uid, gid, len, *aup_gids;

Create and r etur n an RPC authentication handle that contains authentication infor mation. The parameter host is the name of the machine on which the infor mation was cr eated; uid is the user’s user ID;

gid is the user’s curr ent gr oup ID; len and aup_gids refer to a counted array of gr oups to which the user belongs. It is easy to impersonate a user .

AUTH *
authunix_create_default()

BOOK_2 : rpc.3.doc 399 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

Calls authunix_create() with the appr opriate parameters.

callrpc(host, prognum, versnum, procnum, inproc, in,
     outproc, out)
char *host;
u_long prognum, versnum, procnum;
char *in, *out;
xdrproc_t inproc, outproc;

Calls the r emote pr ocedur e associated with prognum, versnum, and procnum on the machine, host. The parameter in is the addr ess of the pr ocedur e’s ar gument(s), and out is the addr ess of wher e to place the result(s); inproc is used to encode the pr ocedur e’s parameters, and outpr oc is used to decode the pr ocedur e's r esults. This r outine r etur ns 0 if it succeeds, or the value of enum clnt_stat cast to an integer if it fails. The r outine clnt_perrno() is handy for translating failur e status values into messages.

WARNING: Calling r emote pr ocedur es with this r outine uses UDP/IP as a transport; see clntudp_create() for r estrictions. Y ou do not have contr ol of timeouts or authentication using this r outine.

enum clnt_stat
clnt_broadcast(prognum, versnum, procnum, inproc, in, outproc,
     out, eachresult)
u_long prognum, versnum, procnum;
char *in, *out;
xdrproc_t inproc, outproc;
resultproc_t eachresult;

Like callrpc(), except the call message is br oadcast to all locally connected br oadcast nets. Each time it r eceives a r esponse, this r outine calls eachresult(), whose for m is:

eachresult(out, addr)
char *out;
struct sockaddr_in *addr;

BOOK_2 : rpc.3.doc 400 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

Wher e out is the same as out passed to clnt_broadcast(), except that the r emote pr ocedur e’s output is decoded ther e; addr points to the addr ess of the machine that sent the r esults. If eachresult() retur ns 0, clnt_broadcast() waits for mor e r eplies; otherwise it r etur ns with appr opriate status.

WARNING: Br oadcast sockets ar e limited in size to the maximum transfer unit of the data link. For ether net, this value is 1500 bytes.

enum clnt_stat
clnt_call(clnt, procnum, inproc, in, outproc, out, tout)
CLIENT *clnt;
u_long procnum;
xdrproc_t inproc, outproc;
char *in, *out;
struct timeval tout;

A macr o that calls the r emote pr ocedur e procnum associated with the client handle, clnt, which is obtained with an RPC client cr eation r outine such as clnt_create(). The parameter in is the addr ess of the pr ocedur e’s ar gument(s), and out is the addr ess of wher e to place the result(s); inproc is used to encode the pr ocedur e's parameters, and outproc is used to decode the pr ocedur e’s results; tout is the time allowed for r esults to come back.

clnt_destroy(clnt)
CLIENT *clnt;

A macr o that destr oys the client’s RPC handle. Destruction usually involves deallocation of private data structur es, including clnt itself. Use of clnt is undefined after calling clnt_destroy(). If the RPC library opened the associated socket, it will close it also. Otherwise, the socket r emains open.

CLIENT *
clnt_create(host, prog, vers, proto)
char *host;
u_long prog, vers;
char *proto;

BOOK_2 : rpc.3.doc 401 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

Generic client cr eation r outine. host identifies the name of the r emote host wher e the server is located. proto indicates which kind of transport pr otocol to use. The curr ently supported values for this field ar e udp and tcp. Default timeouts ar e set, but can be modified using clnt_control().

WARNING: Using UDP has its shortcomings. Since UDP-based RPC messages can only hold up to 8KB of encoded data, this transport cannot be used for pr ocedur es that take lar ge ar guments or r etur n huge r esults.

bool_t
clnt_control(cl, req, info)
CLIENT *cl;
char *info;

A macr o used to change or r etrieve various infor mation about a client object. req indicates the type of operation, and info is a pointer to the infor mation. For both UDP and TCP , the supported values of req and their ar gument types and what they do ar e:

CLSET_TIMEOUT   struct timeval     set total timeout
CLGET_TIMEOUT    struct timeval       get total timeout

NOTE

If you set the timeout using clnt_control(), the timeout parameter passed to clnt_call() will be ignor ed in all futur e calls.

CLGET_SERVER_ADDR  struct sockaddrin  get server's address

The following operations ar e valid for UDP only:

CLSET_RETRY_TIMEOUT   struct timeval     set the retry timeout
CLGET_RETRY_TIMEOUT     struct timeval      get the retry timeout

The r etry timeout is the time that UDP RPC waits for the server to r eply befor e r etransmitting the r equest.

clnt_freeres(clnt, outproc, out)
CLIENT *clnt;
xdrproc_t outproc;
char *out;

BOOK_2 : rpc.3.doc 402 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

A macr o that fr ees any data allocated by the RPC/XDR system when it decoded the r esults of an RPC call. The parameter out is the addr ess of the results, and outproc is the XDR r outine describing the r esults. This routine r etur ns 1 if the r esults wer e successfully fr eed, and 0 otherwise.

void
clnt_geterr(clnt, errp)
CLIENT *clnt;
struct rpc_err *errp;

A macr o that copies the err or structur e out of the client handle to the structur e at addr ess errp.

void clnt_pcreateerror(s)
char *s;

Print a message to standar d err or indicating why a client RPC handle could not be cr eated. The message is pr epended with string s and a colon. Used when a clnt_create(), clntraw_create(), clnttcp_create(), or

clntudp_create() call fails.

void
clnt_perrno(stat)
enum clnt_stat stat;

Print a message to standar d err or corr esponding to the condition indicated by stat. Used after callrpc().

clnt_perror(clnt, s)
CLIENT *clnt;
char *s;

Print a message to standar d err or indicating why an RPC call failed; clnt is the handle used to do the call. The message is pr epended with string s and a colon. Used after clnt_call().

char *
clnt_spcreateerror(s)
char *s;

Like clnt_pcreateerror(), except that it r etur ns a string instead of printing to the standar d err or.

BOOK_2 : rpc.3.doc 403 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

BUGS

Retur ns pointer to static data that is overwritten on each call.

char *
clnt_sperrno(stat)
enum clnt_stat stat;

Take the same ar guments as clnt_perrno(), but instead of sending a message to the standar d err or indicating why an RPC call failed, r etur n a pointer to a string which contains the message. The string ends with a

NEWLINE.

clnt_sperrno() is used instead of clnt_perrno() if the pr ogram does

not have a standar d err or (as a pr ogram running as a server quite likely does not), or if the pr ogrammer does not want the message to be output with printf, or if a message for mat dif ferent than that supported by clnt_perrno() is to be used.

NOTE

Unlike clnt_sperror() and clnt_spcreaterror(), clnt_sperrno() retur ns pointer to static data, but the r esult will not get overwritten on each call.

char *
clnt_sperror(rpch, s)
CLIENT *rpch;
char *s;

Like clnt_perror(), except that, like clnt_sperrno(), it r etur ns a string instead of printing to standar d err or.

BUGS

Retur ns pointer to static data that is overwritten on each call.

CLIENT *
clntraw_create(prognum, versnum)
u_long prognum, versnum;

BOOK_2 : rpc.3.doc 404 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

This r outine cr eates a toy RPC client for the r emote pr ogram prognum, version versnum. The transport used to pass messages to the service is actually a buf fer within the pr ocess's addr ess space, so the corr esponding RPC server should live in the same addr ess space; see svcraw_create().

This allows simulation of RPC and acquisition of RPC over heads, such as round trip times, without any ker nel inter ference. This r outine r etur ns NULL if it fails.

CLIENT *
clnttcp_create(addr, prognum, versnum, sockp, sendsz, recvsz)
struct sockaddr_in *addr;
u_long prognum, versnum;
int *sockp;
u_int sendsz, recvsz;

This r outine cr eates an RPC client for the r emote pr ogram prognum, version versnum; the client uses TCP/IP as a transport. The r emote pr ogram is located at Inter net addr ess *addr. If addr->sin_port is 0, then it is set to the actual port that the r emote pr ogram is listening on (the r emote portmap service is consulted for this infor mation). The parameter sockp is a socket; if it is RPC_ANYSOCK, then this r outine opens a new one and sets sockp. Since TCP-based RPC uses buf fered I/O, the user may specify the size of the send and r eceive buf fers with the parameters sendsz and recvsz; values of 0 choose suitable defaults. This r outine r etur ns NULL if it fails.

CLIENT *
clntudp_create(addr, prognum, versnum, wait, sockp)
struct sockaddr_in *addr;
u_long prognum, versnum;
struct timeval wait;
int *sockp;

This r outine cr eates an RPC client for the r emote pr ogram prognum, version versnum; the client uses use UDP/IP as a transport. The r emote pr ogram is located at Inter net addr ess addr. If addr->sin_port is 0, then it is set to actual port that the r emote pr ogram is listening on (the r emote portmap service is consulted for this infor mation). The parameter sockp is a socket; if it is RPC_ANYSOCK, then this r outine opens a new one and sets sockp. The UDP transport r esends the call message in intervals of wait time until a r esponse is r eceived or until the call times out. The total time for the call to time out is specified by clnt_call().

BOOK_2 : rpc.3.doc 405 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

WARNING

Since UDP-based RPC messages can only hold up to 8KB of encoded data, this transport cannot be used for pr ocedur es that take lar ge ar guments or retur n huge r esults.

CLIENT *
clntudp_bufcreate(addr, prognum, versnum, wait, sockp,
sendsize, recosize)
struct sockaddr_in *addr;
u_long prognum, versnum;
struct timeval wait;
int *sockp;
unsigned int sendsize;
unsigned int recosize;

This r outine cr eates an RPC client for the r emote pr ogram prognum, on versnum; the client uses use UDP/IP as a transport. The r emote pr ogram is located at Inter net addr ess addr. If addr->sin_port is 0, then it is set to actual port that the r emote pr ogram is listening on (the r emote portmap service is consulted for this infor mation). The parameter sockp is a socket; if it is RPC_ANYSOCK, then this r outine opens a new one and sets sockp. The UDP transport r esends the call message in intervals of wait time until a r esponse is r eceived or until the call times out.

The total time for the call to time out is specified by clnt_call(). This allows the user to specify the maximum packet size for sending and receiving UDP-based RPC messages.

void
get_myaddress(addr)
struct sockaddr_in *addr;

Stuf f the machine’s IP addr ess into *addr, without consulting the library routines that deal with /etc/ hosts. The port number is always set to

htons(PMAPPORT).

struct pmaplist *
pmap_getmaps(addr)
struct sockaddr_in *addr;

BOOK_2 : rpc.3.doc 406 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

A user inter face to the portmap service, which r etur ns a list of the curr ent RPC pr ogram-to-port mappings on the host located at IP addr ess *addr.

This r outine can r etur n NULL. The command rpcinfo -p uses this routine.

u_short
pmap_getport(addr, prognum, versnum, protocol)
struct sockaddr_in *addr;
u_long prognum, versnum, protocol;

A user inter face to the portmap service, which r etur ns the port number on which waits a service that supports pr ogram number prognum, version versnum, and speaks the transport pr otocol associated with protocol.

The value of protocol is most likely IPPROTO_UDP or IPPROTO_TCP. A retur n value of 0 means that the mapping does not exist or that the RPC system failed to contact the r emote portmap service. In the latter case, the global variable rpc_createerr contains the RPC status.

enum clnt_stat
pmap_rmtcall(addr, prognum, versnum, procnum, inproc, in, outproc,
out, tout, portp)
struct sockaddr_in *addr;
u_long prognum, versnum, procnum;
char *in, *out;
xdrproc_t inproc, outproc;
struct timeval tout;
u_long *portp;

A user inter face to the portmap service, which instructs portmap on the host at IP addr ess *addr to make an RPC call on your behalf to a pr ocedur e on that host. The parameter *portp will be modified to the pr ogram's port number if the pr ocedur e succeeds. The definitions of other parameters ar e discussed in callrpc() and clnt_call(). This pr ocedur e should be used for a “ping” and nothing else. See also clnt_broadcast().

pmap_set(prognum, versnum, protocol, port)
u_long prognum, versnum, protocol;
u_short port;

BOOK_2 : rpc.3.doc 407 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

A user inter face to the portmap service, which establishes a mapping between the triple [ prognum, versnum, protocol] and port on the machine's portmap service. The value of protocol is most likely IPPROTO_UDP or IPPROTO_TCP. This r outine r etur ns 1 if it succeeds, 0 otherwise. Automatically done by svc_register().

pmap_unset(prognum, versnum)
u_long prognum, versnum;

A user inter face to the portmap service, which destr oys all mapping between the triple [ prognum, versnum, *] and ports on the machine's

portmap service. This r outine r etur ns 1 if it succeeds, 0 otherwise.

registerrpc(prognum, versnum, procnum, procname, inproc,
outproc)
u_long prognum, versnum, procnum;
char *(*procname) ();
xdrproc_t inproc, outproc;

Register pr ocedur e procname with the RPC service package. If a r equest arrives for pr ogram prognum, version versnum, and pr ocedur e procnum, procname is called with a pointer to its parameter(s); progname should retur n a pointer to its static r esult(s); inproc is used to decode the parameters while outproc is used to encode the r esults. This r outine retur ns 0 if the r egistration succeeded, - 1 otherwise.

struct rpc_createerr rpc_createerr;

A global variable whose value is set by any RPC client cr eation r outine that does not succeed. Use the r outine clnt_pcreateerror() to print the reason why.

svc_destroy(xprt)
SVCXPRT xprt*

A macr o that destr oys the RPC service transport handle, xprt. Destruction usually involves deallocation of private data structur es, including xprt itself. Use of xprt is undefined after calling this r outine.

NOTE: Remote pr ocedur es r egister ed in this for m ar e accessed using the UDP/IP transport; see svcudp_create() for r estrictions.

BOOK_2 : rpc.3.doc 408 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

fd_set svc_fdset;

A global variable r eflecting the RPC service side’s r ead file descriptor bit mask; it is suitable as a parameter to the select system call. This is only of inter est if a service implementor does not call svc_run(), but rather does his own asynchr onous event pr ocessing. This variable is r ead-only (do not pass its addr ess to select!), yet it may change after calls to

svc_getreqset() or any cr eation r outines.

int svc_fds;

Similar to svc_fdset(), but limited to 32 descriptors. This inter face is obsoleted by svc_fdset().

svc_freeargs(xprt, inproc, in)
SVCXPRT *xprt;
xdrproc_t inproc;
char *in;

A macr o that fr ees any data allocated by the RPC/XDR system when it decoded the ar guments to a service pr ocedur e using svc_getargs(). This routine r etur ns 1 if the r esults wer e successfully fr eed, and 0 otherwise.

svc_getargs(xprt, inproc, in)
SVCXPRT *xprt;
xdrproc_t inproc;
char *in;

A macr o that decodes the ar guments of an RPC request associated with the RPC service transport handle, xprt. The parameter in is the addr ess wher e the ar guments will be placed; inproc is the XDR routine used to decode the ar guments. This r outine r etur ns 1 if decoding succeeds, and 0 otherwise.

struct sockaddr_in *
svc_getcaller(xprt)
SVCXPRT *xprt;

The appr oved way of getting the network addr ess of the caller of a pr ocedur e associated with the RPC service transport handle, xprt.

svc_getreqset(rdfds)
fd_set *rdfds;

BOOK_2 : rpc.3.doc 409 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

This r outine is only of inter est if a service implementor does not call svc_run(), but instead implements custom asynchr onous event pr ocessing. It is called when the select system call has deter mined that an RPC request has arrived on some RPC socket(s); rdfds is the r esultant r ead file descriptor bit mask. The r outine r etur ns when all sockets associated with the value of rdfds have been serviced.

svc_getreq(rdfds)
int rdfds;

Similar to svc_getreqset(), but limited to 32 descriptors. This inter face is obsoleted by svc_getreqset().

svc_register(xprt, prognum, versnum, dispatch, protocol)
SVCXPRT *xprt;
u_long prognum, versnum;
void (*dispatch) ();
u_long protocol;

Associates prognum and versnum with the service dispatch pr ocedur e, dispatch. If protocol is 0, the service is not r egister ed with the portmap service. If protocol is non-zer o, then a mapping of the triple [ prognum, versnum, protocol] to xprt->xp_port is established with the local portmap service (generally pr otocol is 0, IPPROTO_UDP or IPPROTO_TCP). The pr ocedur e dispatch has the following for m:

dispatch(request, xprt)
struct svc_req *request;
SVCXPRT *xprt;

The svc_register() routine r etur ns 1 if it succeeds, and 0 otherwise.

svc_run()

This r outine never r etur ns. It waits for RPC requests to arrive, and calls the appr opriate service pr ocedur e using svc_getreq() when one arrives. This pr ocedur e is usually waiting for a select() system call to r etur n.

svc_sendreply(xprt, outproc, out)
SVCXPRT *xprt;
xdrproc_t outproc;
char *out;

BOOK_2 : rpc.3.doc 410 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

Called by an RPC service’s dispatch r outine to send the r esults of a r emote pr ocedur e call. The parameter xprt is the r equest's associated transport handle; outproc is the XDR r outine which is used to encode the r esults; and out is the addr ess of the r esults. This r outine r etur ns 1 if it succeeds, 0 otherwise.

void
svc_unregister(prognum, versnum)
u_long prognum, versnum;

Remove all mapping of the double [ prognum, versnum] to dispatch routines, and of the triple [ prognum, versnum, *] to port number .

void
svcerr_auth(xprt, why)
SVCXPRT *xprt;
enum auth_stat why;

Called by a service dispatch r outine that r efuses to per form a r emote pr ocedur e call due to an authentication err or.

void
svcerr_decode(xprt)
SVCXPRT *xprt;

Called by a service dispatch r outine that cannot successfully decode its parameters. See also svc_getargs().

void
svcerr_noproc(xprt)
SVCXPRT *xprt;

Called by a service dispatch r outine that does not implement the pr ocedur e number that the caller r equests.

void
svcerr_noprog(xprt)
SVCXPRT *xprt;

Called when the desir ed pr ogram is not r egister ed with the RPC package. Service implementors usually do not need this r outine.

BOOK_2 : rpc.3.doc 411 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

void
svcerr_progvers(xprt)
SVCXPRT *xprt;

Called when the desir ed version of a pr ogram is not r egister ed with the RPC package. Service implementors usually do not need this r outine.

void
svcerr_systemerr(xprt)
SVCXPRT *xprt;

Called by a service dispatch r outine when it detects a system err or not cover ed by any particular pr otocol. For example, if a service can no longer allocate storage, it may call this r outine.

void
svcerr_weakauth(xprt)
SVCXPRT *xprt;

Called by a service dispatch r outine that r efuses to per form a r emote pr ocedur e call due to insuf ficient authentication parameters. The r outine calls svcerr_auth(xprt, AUTH_TOOWEAK).

SVCXPRT *
svcraw_create()

This r outine cr eates a toy RPC service transport, to which it r etur ns a pointer . The transport is r eally a buf fer within the pr ocess's addr ess space, so the corr esponding RPC client should live in the same addr ess space; see clntraw_create(). This r outine allows simulation of RPC and acquisition of RPC over heads (such as r ound trip times), without any ker nel inter ference. This r outine r etur ns NULL if it fails.

SVCXPRT *
svctcp_create(sock, send_buf_size,  recv_buf_size)
int sock;
u_int send_buf_size, recv_buf_size;

This r outine cr eates a TCP/IP-based RPC service transport, to which it retur ns a pointer . The transport is associated with the socket sock, which may be RPC_ANYSOCK, in which case a new socket is cr eated. If the socket is not bound to a local TCP port, then this r outine binds it to an arbitrary

BOOK_2 : rpc.3.doc 412 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

port. Upon completion, xprt->xp_sock is the transport's socket descriptor , and xprt->xp_port is the transport's port number . This routine r etur ns NULL if it fails. Since TCP-based RPC uses buf fered I/O, users may specify the size of buf fers; values of 0 choose suitable defaults.

SVCXPRT *
svcfd_create(fd, sendsize, recvsize)
int fd;
u_int sendsize;
u_int recvsize;

Create a service on top of any open descriptor . Typically, this descriptor is a connected socket for a str eam pr otocol such as TCP . sendsize and recvsize indicate sizes for the send and r eceive buf fers. If they ar e 0, a reasonable default is chosen.

SVCXPRT *
svcudp_bufcreate(sock, sendsize, recosize)
int sock;

This r outine cr eates a UDP/IP-based RPC service transport, to which it retur ns a pointer . The transport is associated with the socket sock, which may be RPC_ANYSOCK, in which case a new socket is cr eated. If the socket is not bound to a local UDP port, then this r outine binds it to an arbitrary port. Upon completion, xprt->xp_sock is the transport’s socket descriptor , and xprt->xp_port is the transport's port number . This routine r etur ns NULL if it fails. This allows the user to specify the maximum packet size for sending and r eceiving UDP-based RPC messages.

xdr_accepted_reply(xdrs, ar)
XDR *xdrs;
struct accepted_reply *ar;

Used for encoding RPC reply messages. This r outine is useful for users who wish to generate RPC-style messages without using the RPC package.

xdr_authunix_parms(xdrs, aupp)
XDR *xdrs;
struct authunix_parms *aupp;

BOOK_2 : rpc.3.doc 413 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

Used for describing UNIX cr edentials. This r outine is useful for users who wish to generate these cr edentials without using the RPC authentication package.

void
xdr_callhdr(xdrs, chdr)
XDR *xdrs;
struct rpc_msg  *chdr;

Used for describing RPC call header messages. This r outine is useful for users who wish to generate RPC-style messages without using the RPC package.

xdr_callmsg(xdrs, cmsg)
XDR *xdrs;
struct rpc_msg *cmsg;

Used for describing RPC call messages. This r outine is useful for users who wish to generate RPC-style messages without using the RPC package.

xdr_opaque_auth(xdrs, ap)
XDR *xdrs;
struct opaque_auth *ap;

Used for describing RPC authentication infor mation messages. This routine is useful for users who wish to generate RPC-style messages without using the RPC package.

xdr_pmap(xdrs, regs)
XDR *xdrs;
struct pmap *regs;

Used for describing parameters to various portmap pr ocedur es, exter nally. This r outine is useful for users who wish to generate these parameters without using the pmap inter face.

xdr_pmaplist(xdrs, rp)
XDR *xdrs;
struct pmaplist **rp;

BOOK_2 : rpc.3.doc 414 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

Used for describing a list of port mappings, exter nally. This r outine is useful for users who wish to generate these parameters without using the

pmap inter face.

xdr_rejected_reply(xdrs, rr)
XDR *xdrs;
struct rejected_reply *rr;

Used for describing RPC reply messages. This r outine is useful for users who wish to generate RPC-style messages without using the RPC package.

xdr_replymsg(xdrs, rmsg)
XDR *xdrs;
struct rpc_msg *rmsg;

Used for describing RPC reply messages. This r outine is useful for users who wish to generate RPC style messages without using the RPC package.

void
xprt_register(xprt)
SVCXPRT *xprt;

After RPC service transport handles ar e cr eated, they should r egister themselves with the RPC service package. This r outine modifies the global variable svc_fds(). Service implementors usually do not need this routine.

void
xprt_unregister(xprt)
SVCXPRT *xprt;

Befor e an RPC service transport handle is destr oyed, it should unr egister itself with the RPC service package. This r outine modifies the global variable svc_fds(). Service implementors usually do not need this routine.

BOOK_2 : rpc.3.doc 415 Tue Jan 28 15:16:00 1997

rpc(3) rpc(3)

SEE ALSO Library Functions - xdr() Documentation - Remote Procedure Calls: Protocol Specification Remote Procedure Call Programming Guide rpcgen Programming Guide RPC: Remote Procedure Call Protocol Specification; RFC1050; Sun Microsystems, Inc.; USC-ISI.

BOOK_2 : rtcreate.3.doc 416 Tue Jan 28 15:16:00 1997

rtcreate(3) rtcreate(3)

NAME

rtcreate - create a realtime file

SYNOPSIS

#include <types.h> #include <files.h>
int rtcreate(path,mode,reqattr,reqwhich,actattr,actwhich)
char *path ;
mode_t mode ;
struct attrbuf *reqattr ;
int reqwhich ;
struct attrbuf *actattr ;
int *actwhich ;

DESCRIPTION The rtcreate() function cr eates the r ealtime file named in path. The per missions for the new file ar e set to the value obtained by the bitwise- AND of mode and the complement of the curr ent umask. The reqattr and actattr ar guments point to the attrbuf structur e.

The actual attributes of the cr eated file will be stor ed in the attrbuf structur e specified by the actattr ar gument upon successful completion of the rtcreate() function. The reqwhich ar gument indicates which fields of the reqattr structur e ar e to be used. The flags ar e defined in <files.h>

ATB_ALLOC Preallocation amount.
ATB_ALLOCFLAGS Preallocation modification
ATB_EXTINCR Extension size.
ATB_EXTFLAGS Extension modification.
ATB_CACHEFLAGS Caching Flags.
ATB_DIOFLAGS Direct I/O flags.
ATB_DIOSIZE Direct I/O size.

BOOK_2 : rtcreate.3.doc 417 Tue Jan 28 15:16:00 1997

rtcreate(3) rtcreate(3)

ATB_ALL All of the above.

The actwhich ar gument will contain the set of attrbuf fields in actattr that do not match those in reqattr. In other wor ds reqattr is what was requested and actattr is what the system actually set up. If a flag is set in the actwhich ar gument then the corr esponding element of the actattr structur e does not match the corr esponding element of the reqattr structur e.

The rtcreate() function r etur ns a file descriptor to the calling pr ocess if the function is successful; otherwise the rtcreate() function r etur ns either a or the value -1 and sets errno to indicate the err or.

The attrbuf structur e, defined in <files.h>, contains at least the following fields:

off_t atb_alloc;
int atb_allocflags;
off_t atb_extincr;
int atb_extflags;
int atb_cacheflags;
int atb_dioflags;
unsigned atb_diosize;

The atb_alloc defines the length in bytes of the spaces to be allocated for futur e use as part of that file. The allocation has the following characteristics

NOTE

The atb_alloc field in reqattr is the length in bytes of the space r eserved for use the file. It should be a multiple of 512. The r eservation has the following characteristics:

ATB_NOEXTEND The file cannot be extended when the current allocation is exceeded.

ATB_CONTIGUOUS

Allocation is performed in a manner consistent with the performance attributes of a contiguous file.

BOOK_2 : rtcreate.3.doc 418 Tue Jan 28 15:16:00 1997

rtcreate(3) rtcreate(3)

DIAGNOSTICS If any of the following conditions occur , the rtcreate() function r etur ns -1 and sets errno to the corr esponding value:

EACCES Search permission is denied for a component of the path prefix, or the file exists and write permission is denied, or the file does not exist and write permission is denied for the parent directory of the file to be created.

EEXIST The specified file already exists.
EINTR The rtcreate() operation was interrupted by a signal.
EINVAL The rtcreate() function is not supported on this file

system, or one or more of the requested attributes are not valid. Upon return, if one or more of the attributes are not valid, actwhich will indicate at least one of the parameters found to be in invalid.

EISDIR The named file is a directory.
EMFILE Too many file descriptors are in use by this process.
ENFILE Too many files are currently open in the system.
ENOENT The named file does not exist or the path argument

points to an empty string.

ENOSPC The filesystem that would contain the file has no space.
ENOTDIR A component of the path prefix is not a directory.
EPERM The process does not have appropriate privilege.
EROFS The named file resides on a read-only file system.

CONFORMANCE rtcreate is implemented accor ding to Draft 9 of the POSIX 1003.4 (Real- Time) standar d.

BOOK_2 : rtcreate.3.doc 419 Tue Jan 28 15:16:00 1997

rtcreate(3) rtcreate(3)

SEE ALSO Library Functions - creat() Example - rtcreate.c

BOOK_2 : rtfsync.3.doc 420 Tue Jan 28 15:16:00 1997

rtfsync(3) rtfsync(3)

NAME

rtfsync - synchronous file synchronization

SYNOPSIS

#include <fcntl.h>
int rtfsync(fildes,op)
int fildes ;
int op ;

DESCRIPTION The rtfsync() function causes all modified data associated with the file indicated by the file descriptor fildes to be successfully transferr ed. If op is O_DSYNC, all I/O operations ar e completed to maintain data integrity. If op is O_FSYNC, all I/O operations ar e completed to maintain file integrity.

The rtfsync() function r etur ns the value zer o to the calling pr ocess if the function is successful; otherwise, the function r etur ns the value - 1.

DIAGNOSTICS If any of the following conditions occur , the rtfsync() function r etur ns - 1 and sets errno to the corr esponding value:

EBADF The fildes argument is not a valid file descriptor open for writing.

EINVAL A value of op other than O_DSYNC or O_FSYNC was specified.

CONFORMANCE rtfsync is implemented accor ding to Draft 9 of the POSIX 1003.4 (Real- Time) standar d.

BOOK_2 : rtfsync.3.doc 421 Tue Jan 28 15:16:00 1997

rtfsync(3) rtfsync(3)

SEE ALSO System Calls - fcntl(), open() Library Functions - afsynch() Example - rtfsync.c

BOOK_2 : scandir.3.doc 422 Tue Jan 28 15:16:00 1997

scandir(3) scandir(3)

NAME

scandir, alphasort - convenient directory examination

SYNOPSIS

#include <types.h>
#include <dir.h>

scandir(dirname, namelist, select, compar)
char *dirname;
struct direct **namelist;
int(*select)();
int(*compar)();

alphasort(d1, d2)
struct direct **d1, **d2;

DESCRIPTION

scandir pr ovides an easy way of r eading the contents of a L ynxOS dir ectory file. All or part of the dir ectory named by dirname is r ead into an array, automatically allocated with malloc. The addr ess of the array is placed in namelist. scandir retur ns the number of entries in the array.

The select function is called once for each dir ectory entry. A pointer to the direct structur e is passed to select. If select retur ns zer o, scandir will skip that entry. Usually, select is used to include only files whose names match some patter n. If select is NULL, every entry will be included.

The compar function is passed dir ectly to qsort to sort the completed array. alphasort is a function which compar es the names of two dir ectory entries, and can be used when the list of entries is to be sorted alphabetically. If compar is NULL, the array is not sorted.

The memory allocated for the array can be r eleased by successively fr eeing each entry (with free), and then fr eeing the array itself.

BOOK_2 : scandir.3.doc 423 Tue Jan 28 15:16:00 1997

scandir(3) scandir(3)

DIAGNOSTICS scandir retur ns -1 if the dir ectory cannot be opened or if malloc refuses to allocate memory.

SEE ALSO

Library Functions - directory, malloc(), qsort() File Formats - dir

BOOK_2 : scanf.3.doc 424 Tue Jan 28 15:16:00 1997

scanf(3) scanf(3)

NAME

scanf, fscanf, sscanf - convert formatted input

SYNOPSIS

#include <stdio.h>

int scanf(format [, pointer] ... )
char *format;

int fscanf(stream, format [, pointer] ... )
FILE *stream;
char *format;

int sscanf(s, format [, pointer] ... )
char *s, *format;

DESCRIPTION

Each function r eads characters fr om somewher e (a file or a string), converts them accor ding to a for mat, and stor es the r esults in its ar guments. The ar guments consist of the contr ol string format and a set of pointer ar guments indicating wher e the converted input should be stor ed.

scanf reads fr om standar d input, fscanf from stream, and sscanf from the string s. scanf and fscanf obtain mutually-exclusive access to the relevant stream, and ar e ther efor e thr ead-safe. See flockfile and funlockfile for mor e infor mation on the file locking mechanism.

The contr ol string may contain:

• White-space characters (blanks, tabs, and new-lines) which cause input to be r ead up to the next non white-space character .

• An or dinary character (not %), which must match the next character of the input str eam.

• Conversion specifications, consisting of the character %, an optional assignment suppr essing character *, an optional numerical maximum field width, an optional l indicating the size of the r eceiving variable, and a conversion code.

BOOK_2 : scanf.3.doc 425 Tue Jan 28 15:16:00 1997

scanf(3) scanf(3)

A conversion specification dir ects the conversion of the next input field; the result is placed in the variable pointed to by the corr esponding ar gument, unless assignment suppr ession was indicated by the flag * (see below). An input field is defined as a string of non-white-space characters; it extends to the next inappr opriate character or until the field width, if specified, is exhausted.

The conversion code indicates the interpr etation of the input field. For a suppr essed field, no pointer ar gument should be given. The following conversion codes ar e legal:

% A single % is expected in the input at this point; no assignment is done.

d,D A decimal integer is expected. The corresponding argument should be a pointer to int.

u same as d above but applies to unsigned int values.

U same as d above but applies to unsigned long values.

i same as d above but applies to an int constant as in

standard C.

I same as d above but applies to a long constant as in standard C.

h A short decimal integer is expected. The corresponding argument should be a pointer to short.

o,O An octal integer is expected. The corresponding argument should be a pointer to int.

x,X A hexadecimal integer is expected. The corresponding argument should be a pointer to int.

e,f,g A floating point number is expected. The next field is converted accordingly and stored through the corresponding argument, which should be a pointer to float. The input format for floating point numbers is an optionally signed string of digits, possibly with a decimal point, followed by an optional exponent field consisting of an e, or an E followed by an optionally signed integer.

BOOK_2 : scanf.3.doc 426 Tue Jan 28 15:16:00 1997

scanf(3) scanf(3)

E, F, G same as e, f, g options above but they are for signed
               double precision numbers.

s A character string is expected. The corresponding

argument should be a pointer to char giving the address of an array of characters large enough to accept the string and a terminating \0, which will be added automatically. The input field is terminated by a whitespace character.

c A character is expected. The corresponding argument should be a pointer to char. The normal skip over white space is suppressed in this case; to read the next nonspace character, use 1s. If a field width is given, the corresponding argument should refer to a character array; the indicated number of characters is read.

n Does not match anything. Returns the current number of characters read.

[str] A character string consisting of characters in the set
               str is expected. If the “ ^” first character of str is a

string consisting of characters not in the rest of str is expected. The corresponding argument should be a pointer to a character array.

The conversion characters d, o, and x may be pr eceded by l to indicate that a pointer to long rather than to int is in the ar gument list. Also, the conversion characters e, f, and g may be pr eceded by l to indicate that a pointer to double rather than to float is in the ar gument list.

scanf conversion ter minates at EOF, at the end of the contr ol string, or when an input character conflicts with the contr ol string. In the latter case, the of fending character is left unr ead in the input str eam.

scanf retur ns the number of successfully matched and assigned input items. This number can be zer o in the event of an early conflict between an input character and the contr ol string. If the input ends befor e the first conflict or conversion, EOF is r etur ned.

BOOK_2 : scanf.3.doc 427 Tue Jan 28 15:16:00 1997

scanf(3) scanf(3)

DIAGNOSTICS These functions r etur n EOF on end of input and a short count for missing or illegal data items.

NOTE

Trailing white space (including a new-line) is left unr ead unless matched in the contr ol string.

SEE ALSO

Library Functions - fopen(), printf(), getc(), flockfile(),

funlockfile()

BOOK_2 : sched_getparam.3.doc 428 Tue Jan 28 15:16:00 1997

sched_g etparam(3) sched_g etparam(3)

NAME

sched_getparam - get scheduling parameters

SYNOPSIS

#include <sched.h>
int sched_getparam(pid, param)
pid_t pid;
struct sched_param *param;

DESCRIPTION sched_getparam retrieves the scheduling parameters of the pr ocess specified by pid, in the structur e r efer enced by the param ar gument. The structur e sched_param is defined as follows:

int sched_priority # Scheduling priority

If pid is zer o, scheduling parameters for the calling pr ocess ar e r etur ned. DIAGNOSTICS sched_getparam retrieves the scheduling parameters of the specified pr ocess into the structur e pointed to by the param ar gument when successful, and r etur ns 0. Upon failur e, it r etur ns -1 and sets errno as follows:

ESRCH The argument pid does not correspond to a valid process.

CONFORMANCE The sched_getparam function is implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

SEE ALSO

System Calls - sched_getscheduler(),
                  sched_setscheduler(), sched_setparam()

BOOK_2 : sched_get_priority_max.3.doc 429 Tue Jan 28 15:16:00 1997

sched_g et_priority_max(3) sched_g et_priority_max(3)

NAME

sched_get_priority_max,
  sched_get_priority_min,
  sched_rr_get_interval - get scheduling parameter limits

SYNOPSIS

#include <sched.h>
int sched_get_priority_max(policy)
int policy;
int sched_get_priority_min(policy)
int policy;
int sched_rr_get_interval(pid, interval)
pid_t pid;
struct timespec *interval;

DESCRIPTION

sched_get_priority_max and sched_get_priority_min retur n the

maximum and minimum scheduling priorities, r espectively, for the scheduling policy policy. The valid scheduling policies ar e:

SCHED_FIFO First in-first out scheduling policy
SCHED_RR Round robin scheduling policy
SCHED_DEFAULT Priority based quantum scheduling policy (Lynx

proprietary)

SCHED_OTHER Same as SCHED_DEFAULT
sched_rr_get_interval sets the timespec structur e r eferr ed by the
interval ar gument to the curr ent time quantum for the pr ocess pid, with

the SCHED_RR scheduling policy. If the pid ar gument is zer o, the time quantum for the calling pr ocess is r etrieved.

BOOK_2 : sched_get_priority_max.3.doc 430 Tue Jan 28 15:16:00 1997

sched_g et_priority_max(3) sched_g et_priority_max(3)

DIAGNOSTICS The sched_get_priority_max and sched_get_priority_min functions retur n the appr opriate maximum and minimum values, r espectively, when successful. Upon failur e, these functions r etur n -1, and set errno to indicate the err or condition. The sched_rr_get_interval function r etur ns 0 when successful. On failur e it r etur ns -1, and sets the errno. The errno set upon failur e for these functions ar e as follows:

EINVAL The policy argument is not a valid scheduling policy.
ESRCH The argument pid to sched_rr_get_interval does

not correspond to a valid process. CONFORMANCE The functions sched_get_priority_max, sched_get_priority_min, and sched_rr_get_interval ar e implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

SEE ALSO

System Calls - sched_getparam(), sched_setparam(),
                  sched_getscheduler(), sched_setscheduler()

BOOK_2 : sched_getscheduler.3.doc 431 Tue Jan 28 15:16:00 1997

sched_g etsc heduler(3) sched_g etsc heduler(3)

NAME

sched_getscheduler - get scheduling policy

SYNOPSIS

#include <sched.h>
int sched_getscheduler(pid)
pid_t pid;

DESCRIPTION sched_getscheduler retur ns the scheduling policy of the pr ocess specified by the pid ar gument. If pid is zer o, the scheduling policy for the calling pr ocess is r etur ned. The scheduling policy may be one of the following valid scheduling policies:

SCHED_FIFO First in-first out scheduling policy
SCHED_RR Round robin scheduling policy
SCHED_DEFAULT Priority based quantum scheduling policy (Lynx

proprietary)

SCHED_OTHER Same as SCHED_DEFAULT

See the sched_get_priority_max manual page for mor e infor mation. DIAGNOSTICS sched_getscheduler retur ns the scheduling policy of the specified pr ocess when successful. On failur e, it r etur ns -1, and sets errno as follows:

ESRCH The argument pid does not correspond to a valid process.

CONFORMANCE The sched_getscheduler function is implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

BOOK_2 : sched_getscheduler.3.doc 432 Tue Jan 28 15:16:00 1997

sched_g etsc heduler(3) sched_g etsc heduler(3)

SEE ALSO

System Calls - sched_setscheduler(), sched_getparam(),
                  sched_setparam()

BOOK_2 : sched_setparam.3.doc 433 Tue Jan 28 15:16:00 1997

sched_setparam(3) sched_setparam(3)

NAME

sched_setparam - set scheduling parameters

SYNOPSIS

#include <sched.h>
int sched_setparam(pid, param)
pid_t pid;
const struct sched_param *param;

DESCRIPTION sched_setparam sets the scheduling parameters of the pr ocess specified by the pid ar gument to the structur e r eferr ed by the param ar gument. The structur e sched_param contains the following member:

int sched_priority # Scheduling priority

The value of the sched_priority member must lie within the minimum and maximum ranges for the scheduling policy of the specified pr ocess. If pid is zer o, scheduling parameters for the calling pr ocess ar e set.

DIAGNOSTICS sched_setparam sets the scheduling parameters of the specified pr ocess when successful, and r etur ns 0. Upon failur e, it r etur ns -1 and sets errno as follows:

EINVAL The scheduling parameters specified by the param argument are invalid.

EPERM Permission to set the scheduling parameters of the requested process is denied.

ESRCH The argument pid does not correspond to a valid process.

BOOK_2 : sched_setparam.3.doc 434 Tue Jan 28 15:16:00 1997

sched_setparam(3) sched_setparam(3)

CONFORMANCE The sched_setparam function is implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

SEE ALSO

System Calls - sched_getscheduler(),
                  sched_setscheduler(), sched_getparam()

BOOK_2 : sched_setscheduler.3.doc 435 Tue Jan 28 15:16:00 1997

sched_setsc heduler(3) sched_setsc heduler(3)

NAME

sched_setscheduler - set scheduling policy and parameters

SYNOPSIS

#include <sched.h>
int sched_setscheduler(pid, policy, param)
pid_t pid;
int policy;
const struct sched_param *param;

DESCRIPTION sched_setscheduler sets the scheduling policy for the pr ocess specified by pid to policy, and the scheduling parameters to the structur e refer enced by param. If pid is zer o, the scheduling policy and scheduling parameters for the calling pr ocess ar e set. The ar gument policy can be one of the following:

SCHED_FIFO First in-first out scheduling policy
SCHED_RR Round robin scheduling policy
SCHED_DEFAULT Priority based quantum scheduling policy (Lynx

proprietary)

SCHED_OTHER Same as SCHED_DEFAULT

The structur e sched_param is used to set the scheduling priority of the pr ocess specified by pid. It contains the following member:

int sched_priority # Scheduling priority

DIAGNOSTICS sched_setscheduler sets the scheduling policy of the specified pr ocess when successful and r etur ns the pr evious scheduling policy. On failur e, it retur ns -1, and sets errno as follows:

BOOK_2 : sched_setscheduler.3.doc 436 Tue Jan 28 15:16:00 1997

sched_setsc heduler(3) sched_setsc heduler(3)

EINVAL Either the policy argument or the scheduling parameters specified by the param argument are invalid.

EPERM Permission to set the scheduling policy and/or the scheduling parameters of the requested process is denied.

ESRCH The argument pid does not correspond to a valid process.

CONFORMANCE

The sched_setscheduler function is implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

SEE ALSO

System Calls - sched_getscheduler(), sched_getparam(),
                  sched_setparam()

BOOK_2 : sched_yield.3.doc 437 Tue Jan 28 15:16:00 1997

sched_yield(3) sched_yield(3)

NAME

sched_yield - yield processor

SYNOPSIS

#include <sched.h>
int sched_yield(void)

DESCRIPTION sched_yield causes the calling pr ocess to give up the pr ocessor until it again becomes the head of its pr ocess list. It takes no ar guments.

DIAGNOSTICS

sched_yield always completes successfully and r etur ns 0. It sets no
errno values.

CONFORMANCE The sched_yield function is implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

BOOK_2 : sem_close.3.doc 438 Tue Jan 28 15:16:00 1997

sem_c lose(3) sem_c lose(3)

NAME

sem_close - close a named semaphore

SYNOPSIS

#include <semaphore.h
int sem_close(sem)
sem_t *sem;

DESCRIPTION sem_close closes the named semaphor e r efer enced by sem. Any system resour ces allocated to the pr ocess by the system for this semaphor e ar e deallocated. POSIX.1b semaphor es ar e persistent. That is, if the semaphor e has not been r emoved by a call to sem_unlink, then the sem_close call has no ef fect on the state of the semaphor e.

DIAGNOSTICS sem_close closes a named semaphor e when successful, and r etur ns 0.

Otherwise, it r etur ns -1, and sets errno to one of the following values:

EINVAL The sem argument is not a valid semaphore descriptor.

CONFORMANCE sem_close is implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

SEE ALSO

System Calls - close()

Library Calls - sem_open(), sem_wait(), sem_trywait(),
                  sem_post()

BOOK_2 : sem_destroy.3.doc 439 Tue Jan 28 15:16:00 1997

sem_destr oy(3) sem_destr oy(3)

NAME

sem_destroy - destroy an unnamed semaphore

SYNOPSIS

#include <semaphore.h>
int sem_destroy(sem)
sem_t *sem;

DESCRIPTION

sem_destroy destr oys an unnamed POSIX.1b semaphor e r efer enced by
sem. Only a semaphor e which was cr eated with the sem_init function

may be destr oyed with sem_destroy. DIAGNOSTICS sem_init destr oys the unnamed semaphor e and r etur ns 0 if successful.

Otherwise, it r etur ns -1, and sets errno to one of the following values:

EINVAL The sem argument is not a valid semaphore.

CONFORMANCE sem_destroy is implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

SEE ALSO

Library Calls - sem_init()

BOOK_2 : sem_getvalue.3.doc 440 Tue Jan 28 15:16:00 1997

sem_g etvalue(3) sem_g etvalue(3)

NAME

sem_getvalue - get the value of a semaphore

SYNOPSIS

#include <semaphore.h>
int sem_getvalue(sem, sval)
sem_t *sem;
int *sval;

DESCRIPTION sem_getvalue obtains the value of the semaphor e r eferr ed to by sem, and stor es it in the location r efer enced by sval. The value in sval is a value that occurr ed some time during the sem_getvalue call, but not necessarily when the call r etur ns. When sem is locked, the value stor ed in sval by sem_getvalue is either zer o or a negative number whose absolute value is the number of pr ocesses waiting for the semaphor e sometime during the call.

DIAGNOSTICS sem_getvalue obtains the value of a semaphor e when successful, and retur ns 0. Otherwise, it r etur ns -1, and sets errno to one of the following values:

EINVAL The sem argument does not refer to a valid semaphore.

CONFORMANCE sem_getvalue is implemented accor ding to the POSIX 1003.1b (Real- Time) standar d.

SEE ALSO

Library Calls - sem_wait(), sem_trywait(), sem_post()

BOOK_2 : sem_init.3.doc 441 Tue Jan 28 15:16:00 1997

sem_init(3) sem_init(3)

NAME

sem_init - initialize an unnamed semaphore

SYNOPSIS

#include <semaphore.h>

int sem_init(sem, pshared, value)
sem_t *sem;
int pshared;
unsigned int value;

DESCRIPTION

sem_init initializes an unnamed POSIX.1b semaphor e r efer enced by sem.

The value of the semaphor e is initialized to value. The maximum possible value of a semaphor e is given by SEM_VALUE_MAX, which is defined in <limits.h>. The semaphor e initialized by this call may be used in subsequent calls to sem_post, sem_wait, and sem_trywait. It r emains usable until it is destr oyed by sem_destroy. The pshared ar gument is ignor ed by L ynxOS.

For POSIX.1b compliance, only sem by itself may be used for per forming synchr onization. Two pr ocesses accessing an unnamed semaphor e must have it mapped in shar ed memory.

DIAGNOSTICS

sem_init initializes the unnamed semaphor e and r etur ns 0 if successful.

Otherwise, it r etur ns -1, and sets errno to one of the following values:

EINVAL The value argument exceeds SEM_VALUE_MAX.

ENOSPC A resource required to initialize the semaphore has been

exhausted.

The limit on the number of semaphores in the system (SEM_NSEMS_MAX defined in <limits.h>) has been reached.

EPERM The process lacks the privileges to initialize the

semaphore.

BOOK_2 : sem_init.3.doc 442 Tue Jan 28 15:16:00 1997

sem_init(3) sem_init(3)

CONFORMANCE sem_init is implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

SEE ALSO

Library Calls - sem_destroy(), sem_post(), sem_wait()

BOOK_2 : sem_open.3.doc 443 Tue Jan 28 15:16:00 1997

sem_open(3) sem_open(3)

NAME

sem_open - open/initialize a named semaphore

SYNOPSIS

#include <semaphore.h>

sem_t *sem_open(name, oflags [,mode, value])
const char *name;
int oflags;
mode_t mode;
unsigned int value;

DESCRIPTION

sem_open initializes and opens a named semaphor e r efer enced by the character string name, depending on the ar gument oflags. Following a call to sem_open with semaphor e name name, the pr ocess can r efer ence the semaphor e using the addr ess r etur ned fr om the call.

The semaphor e can be used in subsequent calls to sem_wait, sem_trywait, and sem_post functions. It r emains usable by this pr ocess until it is successfully closed by calls to sem_close, exit, or exec.

The oflags ar gument deter mines whether the semaphor e is initialized or mer ely opened. The following bits may be set in oflags:

O_CREAT If the named semaphore does not exist, create it. If the semaphore exists, there is no effect except as noted under O_EXCL below. This flag requires two additional arguments: mode, and value. The semaphore is created with an initial value of value. A valid semaphore value must be less than or equal to SEM_VALUE_MAX. The semaphore's permission bits are set to the value of the mode argument, except those set in the file mode creation mask of the process.

O_EXCL If O_EXCL and O_CREAT are both set, sem_open fails if the semaphore already exists.

BOOK_2 : sem_open.3.doc 444 Tue Jan 28 15:16:00 1997

sem_open(3) sem_open(3)

DIAGNOSTICS sem_open opens a named semaphor e when successful, and r etur ns the addr ess of the semaphor e. Otherwise, it r etur ns -1, and sets errno to one of the following values:

EACCES There is no valid permission to create or open the named semaphore.

EEXIST O_CREAT and O_EXCL are set and the named semaphore already exists.

EINTR The sem_open operation was interrupted by a signal.
EINVAL Semaphore creation was attempted, and value was

greater than SEM_VALUE_MAX.

EMFILE Too many semaphore descriptors are currently in use by this process.

ENAMETOOLONG The length of the name string exceeds PATH_MAX, or a pathname component is longer than NAME_MAX.

ENFILE Too many semaphores are currently open in the system.
ENOENT O_CREAT is not set and the named semaphore does not

exist.

ENOSPC There is insufficient space for the creation of the newlynamed semaphore.

CONFORMANCE sem_open is implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

SEE ALSO

System Calls - open()

Library Calls - sem_close(), sem_wait(), sem_trywait(),
                  sem_post()

BOOK_2 : sem_post.3.doc 445 Tue Jan 28 15:16:00 1997

sem_post(3) sem_post(3)

NAME

sem_post - unlock a semaphore

SYNOPSIS

#include <semaphore.h>
int sem_post(sem)
sem_t *sem;

DESCRIPTION sem_post unlocks the semaphor e r efer enced by sem.

If no pr ocesses ar e blocked waiting for the semaphor e to become unlocked, the semaphor e value is simply incr emented. The r esulting semaphor e value is positive. If one or mor e pr ocesses ar e blocked waiting for the semaphor e, then one of the blocked pr ocesses is allowed to lock the semaphor e. The value of the semaphor e r esulting fr om sem_post under these cir cumstances is zer o. The highest priority blocked pr ocess, which had been waiting the longest for the semaphor e would be allowed to lock the semaphor e. The sem_post function can be invoked fr om a signal handler .

DIAGNOSTICS sem_post unlocks the semaphor e when successful, and r etur ns 0.

Otherwise, it r etur ns -1, and sets errno to one of the following values:

EINVAL The sem argument does not refer to a valid semaphore.

CONFORMANCE sem_post is implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

SEE ALSO

Library Calls - sem_wait(), sem_trywait()

BOOK_2 : sem_unlink.3.doc 446 Tue Jan 28 15:16:00 1997

sem_unlink(3) sem_unlink(3)

NAME

sem_unlink - remove a named semaphore

SYNOPSIS

#include <semaphore.h>
int sem_unlink(name)
const char *name;

DESCRIPTION sem_unlink removes the named semaphor e named by the string name. If ther e ar e one or mor e r efer ences to the named semaphor e when the object is unlinked, only the name is r emoved when sem_unlink retur ns. The named semaphor e is destr oyed only when all r efer ences to it ar e closed. The name ar gument must confor m to standar d pathname construction rules, even though it does not appear in the file system.

DIAGNOSTICS

sem_unlink removes the named semaphor e when successful, and r etur ns
0. Otherwise it r etur ns -1, and sets errno to one of the following values:
EACCES There is no permission to unlink the named semaphore.
ENAMETOOLONG The length of the named semaphore is too long, or the

length of one of the pathname components is too long.

ENOENT The named semaphore does not exist.

CONFORMANCE sem_unlink is implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

SEE ALSO

System Calls - unlink() Library Calls - sem_open(), sem_close()

BOOK_2 : sem_wait.3.doc 447 Tue Jan 28 15:16:00 1997

sem_wait(3) sem_wait(3)

NAME

sem_wait, sem_trywait - lock a semaphore

SYNOPSIS

#include <semaphore.h>
int sem_wait(sem)
sem_t*sem;
int sem_trywait(sem)
sem_t*sem;

DESCRIPTION sem_wait locks the semaphor e r efer enced by sem. If the semaphor e is curr ently locked by a pr ocess, sem_wait blocks until it either locks the semaphor e or is interrupted by a signal.

sem_trywait locks the semaphor e r efer enced by sem only if it is unlocked.

If the semaphor e is locked, sem_trywait does not block and does not lock the semaphor e.

DIAGNOSTICS sem_wait and sem_trywait functions ar e successful if the calling pr ocess locked the semaphor e sem, and r etur n 0. Otherwise, they r etur n -1, and set errno to one of the following values:

EAGAIN The semaphore was already locked, and could not be immediately locked by sem_trywait.

EINVAL The sem argument does not refer to a valid semaphore.
EINTR A signal interrupted this function.

CONFORMANCE sem_wait and sem_trywait ar e implemented accor ding to the POSIX 1003.1b (Real-T ime) standar d.

BOOK_2 : sem_wait.3.doc 448 Tue Jan 28 15:16:00 1997

sem_wait(3) sem_wait(3)

SEE ALSO Library Calls - sem_post()

BOOK_2 : setattr.3.doc 449 Tue Jan 28 15:16:00 1997

setattr(3) setattr(3)

NAME

setattr,fsetattr - set attributes a realtime file

SYNOPSIS

#include <types.h>
#include <files.h>

int setattr(path, reqattr, reqwhich, actattr, actwhich)
char *path;
struct attrbuf *reqattr;
int reqwhich;
struct attrbuf *actattr;
int *actwhich;

int fsetattr(fildes, reqattr, reqwhich, actattr, actwhich)
int fildes;
struct attrbuf *reqattr;
int reqwhich;
struct attrbuf *actattr;
int *actwhich;

DESCRIPTION

The setattr() function sets one or mor e attributes associated with the realtime file specified by path.

The fsetattr() function sets one or mor e attributes associated with the realtime file specified by the file descriptor fildes.

The reqwhich ar guments specifies which attributes to set. This ar gument is in the same for mat as the reqwhich ar gument fr om rtcreate().

The reqattr specifies the desir ed attributes.

The r esulting attributes for the file will be stor ed in actattr upon successful completion of the function. The actwhich ar gument will contain the set of attrbuf fields in actattr that do not match those in

reqattr.

BOOK_2 : setattr.3.doc 450 Tue Jan 28 15:16:00 1997

setattr(3) setattr(3)

The above functions r etur n the value zer o to the calling pr ocess if the new attributes wer e successfully set. The value - 1 is r etur ned if at least one of the r equested operation(s) cannot be per formed.

DIAGNOSTICS

If any of the following conditions occur , the setattr() function r etur ns - 1 and sets errno to the corr esponding value:

EACCES Search permission is denied for a component of the
               path prefix.

EINVAL One of the requested attributes is not valid or the set

attributes function is not supported for the specified file. Upon return, actwhich will indicate which parameter was found to be in error.

ENOENT The named file does not exist or the path argument points to an empty string.

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

EPERM The process does not have appropriate privilege.

If any of the following conditions occur , the fsetattr() function r etur ns -1 and sets errno to the corr esponding value:

EBADF The fildes argument is not a valid file descriptor.

EINVAL One of the requested attributes is not valid or the set

attributes function is not supported for the specified file. Upon return, actwhich will indicate which parameter was found to be in error.

CONFORMANCE

setattr and fsetattr ar e implemented accor ding to Draft 9 of the POSIX 1003.4 (Real-T ime) standar d.

BOOK_2 : setattr.3.doc 451 Tue Jan 28 15:16:00 1997

setattr(3) setattr(3)

SEE ALSO

Library Functions - rtcreate(), getattr()
Example - setattr.c

BOOK_2 : setbuf.3.doc 452 Tue Jan 28 15:16:00 1997

setb uf(3) setb uf(3)

NAME

setbuf, setvbuf,
  unlocked_setbuf - assign buffering to a stream

SYNOPSIS

#include <stdio.h>

void setbuf(stream, buf)
FILE *stream;
char *buf;

int setvbuf(stream, buf, mode, size)
FILE *stream;
char *buf;
int mode;
size_t size;

int unlocked_setbuf(stream, buf)
FILE *stream;
char *buf;

DESCRIPTION

A standar d I/O str eam may be unbuf fered, block buf fered, or line buf fered. When an output str eam is unbuf fered, data appears at the destination file or ter minal as soon as it is written. When it is block buf fered, several characters ar e saved up and written as a block. When it is line buf fered, characters ar e saved up until a newline is encounter ed, or input is r ead from stdin. The fflush function may be used to for ce buf fered data out early. A buf fer is obtained using malloc upon the first getc or putc on the file. If stdout refers to a ter minal, it is line buf fered. The stderr channel is unbuf fered by default.

The setbuf function is used after a str eam has been opened but befor e it is r ead or written. It causes the character array pointed to by buf, with size equal to size, to be used instead of an automatically allocated buf fer. If buf is a NULL pointer , input/output will be completely unbuf fered.

BOOK_2 : setbuf.3.doc 453 Tue Jan 28 15:16:00 1997

setb uf(3) setb uf(3)

Ther e is no limitation on the size of a buf fer, but the constant BUFSIZ, defined in the <stdio.h> header file, is usually a good buf fer size:

char buf[BUFSIZ];

The setvbuf function is used after a str eam has been opened but befor e it is r ead or written. The mode ar gument deter mines how stream will be buf fered, as follows:

_IOFBF causes input/output to be block (i.e. fully) buffered.

_IOLBF causes input/output to be line buffered.

_IONBF causes input/output to be unbuffered.

If buf is not a NULL pointer , the array to which is points will be used for buf fering, instead of an automatically allocated buf fer. The size ar gument specifies the size of the array.

The setbuf function is safe for use by multiple thr eads at the same time, because it per forms implicit locking of the input str eam. Such locking requir es a certain amount of over head. If you use flockfile and funlockfile to manually lock and unlock I/O str eams, or if you know that ther e will be no access by concurr ent thr eads to the input str eam, then you can use unlocked_setbuf, which does not per form any locking and which is ther efor e incr ementally faster than the thr ead-safe setbuf.

NOTE

It is up to the user to fr ee the space used by buf (if it was dynamically allocated) befor e closing the str eam.

SEE ALSO

Library Functions - fclose(), flockfile(), funlockfile(),
                  fopen(), fread(), getc(), malloc(),
                  printf(), putc(), puts()

BOOK_2 : setbuffer.3.doc 454 Tue Jan 28 15:16:00 1997

setb uffer(3) setb uffer(3)

NAME

setbuffer, setlinebuf - assign buffering to a stream

SYNOPSIS

#include <stdio.h>

void setbuffer(stream, buf, size)
FILE *stream;
char *buf;
int size;

int setlinebuf(stream)
FILE *stream;

DESCRIPTION

A standar d I/O str eam may be unbuf fered, block buf fered, or line buf fered. When an output str eam is unbuf fered, data appears at the destination file or ter minal as soon as it is written. When it is block buf fered, several characters ar e saved up and written as a block. When it is line buf fered, characters ar e saved up until a newline is encounter ed, or input is r ead from stdin. The fflush function may be used to for ce buf fered data out early. A buf fer is obtained using malloc upon the first getc or putc on the file. If stdout refers to a ter minal, it is line buf fered. The stderr channel is unbuf fered by default.

The setbuffer function is used after a str eam has been opened but befor e it is r ead or written. It causes the character array pointed to by buf, with size equal to size, to be used instead of an automatically allocated buf fer. If buf is a NULL pointer , input/output will be completely unbuf fered. Ther e is no limitation on the size of a buf fer, but the constant BUFSIZ, defined in the <stdio.h> header file, is usually a good buf fer size:

char buf[BUFSIZ];

The setlinebuf function is used to change the buf fering on a str eam fr om block buf fered or unbuf fered to line buf fered. Unlike setbuffer, it can be used at any time that str eam is active.

BOOK_2 : setbuffer.3.doc 455 Tue Jan 28 15:16:00 1997

setb uffer(3) setb uffer(3)

A str eam can be changed fr om unbuf fered or line buf fered to block buf fered using freopen. A str eam can be changed fr om block buf fered or line buf fered to unbuf fered by using freopen followed by setbuf with a buf fer ar gument of NULL.

NOTE

Both setbuffer and setlinebuf ar e safe for use by multiple thr eads at the same time, because they per form implicit locking of the str eam via

flockfile and funlockfile.

SEE ALSO

Library Functions - fclose(), flockfile(), funlockfile(),
                  fopen(), fread(), getc(), malloc(),
                  printf(), putc(), puts(), setbuf()

BOOK_2 : setjmp.3.doc 456 Tue Jan 28 15:16:00 1997

setjmp(3) setjmp(3)

NAME

setjmp, longjmp,
  _setjmp, _longjmp - non-local goto and primitive versions

SYNOPSIS

#include <setjmp.h>

int setjmp(env)
jmp_buf env;

longjmp(env, val)
jmp_buf env;
int val;

int _setjmp(env)
jmp_buf env;

_longjmp(env, val)
jmp_buf env;
int val;

DESCRIPTION

setjmp saves its stack envir onment in env (whose type, jmp_buf, is defined in setjmp.h), for later use by longjmp. It r etur ns the value 0.

longjmp restor es the envir onment saved by the last call of setjmp with the corr esponding env ar gument. After longjmp is completed pr ogram execution continues as if the corr esponding call to setjmp had just retur ned the value val. The r outine fr om which setjmp was called must not have r etur ned in the interim; in other wor ds, the invocation of the routine calling longjmp must be traceable to a function call within the routine which called setjmp.

longjmp cannot cause setjmp to r etur n the value 0. If longjmp is invoked with a second ar gument of 0, setjmp will r etur n 1. All accessible data have values as of the time setjmp was called.

BOOK_2 : setjmp.3.doc 457 Tue Jan 28 15:16:00 1997

setjmp(3) setjmp(3)

_setjmp and _longjmp ar e primitive versions of setjmp and longjmp.
setjmp and longjmp maintain the supervisor stack of the pr ocess in case

you jump out of a signal handler; _setjmp and _longjmp do not. Do not use _longjmp to leave a signal handler . You may exhaust your supervisor stack, and then the system will not deliver any mor e signals to you.

NOTE

Unpr edictable (pr obably disastr ous) things will happen if longjmp is called when env contains garbage, or the function which called setjmp has since retur ned.

setjmp and longjmp ar e defined by ANSI C: ANSI X3.159 - 1989.

SEE ALSO

System Calls - sigsetmask(), sigvec()

Library Functions - signal(), sigsetjmp(), siglongjmp(),
                  evtsetjmp(), evtlongjmp()

BOOK_2 : setlocale.3.doc 458 Tue Jan 28 15:16:00 1997

setlocale(3) setlocale(3)

NAME

setlocale - extensions to setlocale functions

SYNOPSIS

#include <locale.h>
char *setlocale(category locale)
int category;
char *locale;

DESCRIPTION The setlocale() function sets, changes, or queries the locale of the pr ocess accor ding to the values of the category and locale ar guments. The possible values for category include:

•  LC_CTYPE
•  LC_COLLATE
•  LC_TIME
•  LC_NUMERIC
•  LC_MONARY

• Implementation-defined additional categories. Envir onment variables ar e defined that corr espond to the named categories above and that have the same spelling. The value LC_ALL for category names all of the categories of the locale of the pr ocess; LC_ALL is a special constant, not a category. Ther e is an envir onment variable LC_ALL with the semantics noted below. The locale ar gument is a pointer to a character string that can be an explicit string, a NULL pointer , or a null string. When locale is an explicit string, it can be any of the strings “C”, “C;C;C;C;C” or “POSIX”. The value “C” for locale specifies the minimal envir onment for C-language translation. If setlocale() is not invoked, the “C” locale shall be the locale of the pr ocess.

BOOK_2 : setlocale.3.doc 459 Tue Jan 28 15:16:00 1997

setlocale(3) setlocale(3)

When locale is a NULL pointer , the locale of the pr ocess is queried accor ding to the value of category. The content of the string r etur ned is unspecified.

When locale is a null string, the setlocale() function takes the name of the new locale for the specified category fr om the envir onment as deter mined by the first condition met below:

1. If LC_ALL is defined in the envir onment and is not null, the value of LC_ALL is used.

2. If ther e is a variable defined in the envir onment with the same name as the category and that is not null, the value specified by that envir onment variable is used.

3. If LANG is defined in the envir onment and is not null, the value of LANG is used.

If the r esulting value is a supported locale, setlocale() sets the specified category of the locale of the pr ocess to that value and r etur ns the value specified below. If the value does not name a supported locale (and is not null), setlocale() retur ns a NULL pointer , and the local of the pr ocess is not changed by this function call. If no nonnull envir onment variable is pr esent to supply a value, setlocale() sets the specified category of the locale of the pr ocess to “C”. The possible actual values of the envir onment variables ar e as follows: “C”, “C;C;C;C;C” or “POSIX”.

Setting all of the categories of the locale of the pr ocess is similar to successively setting each individual category of the locale of the pr ocess, except that all err or checking is done befor e any actions ar e per formed. T o set all the categories of the locale of the pr ocess, setlocale() is invoked as:

setlocale (LC_ALL, ""):

In this case, setlocale() first verifies that the values of all the envir onment variables it needs accor ding to the pr ecedence above indicate supported locales. If the value of any of these envir onment-variable sear ches yields a locale that is not supported (and nonnull), the

setlocale() function r etur ns a NULL pointer and the locale of the pr ocess is not changed. If all envir onment variables name supported locales, setlocale() then pr oceeds as if it had been called for each

BOOK_2 : setlocale.3.doc 460 Tue Jan 28 15:16:00 1997

setlocale(3) setlocale(3)

category, using the appr opriate value fr om the associated envir onment variable or fr om the implementation-defined default if ther e is no such value.

DIAGNOSTICS

A successful call to setlocale() retur ns a string that corr esponds to the locale set. The string r etur ned is such that “a subsequent call with that string and its associated category will r estor e that part of the pr ocess’ locale” (C Standar d {2}). The string r etur ned shall not be modified by the pr ocess, but may be overwritten by a subsequent call to the setlocale() function. This string is not r equir ed to be the value of the envir onment variable used, if one was used.

COPYRIGHT NOTICE

The infor mation contained her ein is copyrighted infor mation of the IEEE, extracted fr om ISO/IEC 9945-1:1990, Infor mation T echnology-Portable Operating System Inter face (POSIX)-(Part 1: System Application Pr ogram Inter face (API), copyright 1990 by the Institute of Electrical and Electr onics Engineers, Inc. This infor mation was written within the context of the ISO/IEC 9945-1:1990. The IEEE takes no r esponsibility or liability for and will assume no liability for any damages r esulting fr om the r eader’s misinterpr etation of said infor mation r esulting fr om the placement and context in this publication. Infor mation is r epr oduced with the per mission of the IEEE.

SEE ALSO

Library Functions - localeconv()

BOOK_2 : setprio.3.doc 461 Tue Jan 28 15:16:00 1997

setprio(3) setprio(3)

NAME

setprio - set process priority

SYNOPSIS

#include <sys/types.h>
#include <sys/sched.h>

int setprio(pid, prio)
pid_t pid;
int prio;

DESCRIPTION

setprio sets the priority of the pr ocess specified by pid to prio. The value of prio shall be any integer in the range PRIO_MIN and PRIO_MAX as defined for the curr ent scheduling policy. If pid is 0, the priority shall be set for the calling pr ocess.

For a pr ocess to have per mission to set the priority of a pr ocess, it must either have r oot privileges, or the r eal or ef fective user ID of the calling pr ocess must match the r eal or ef fective user ID of the tar get pr ocess.

The tar get pr ocess shall r esume execution after all other runnable pr ocesses of equal or gr eater priority have been scheduled to run. The priority of a pr ocess is inherited acr oss fork and exec.

If the priority of the tar get pr ocess is set higher than that of the calling pr ocess, and if the tar get pr ocess is r eady to run, the tar get pr ocess will pr eempt the calling pr ocess. If the calling pr ocess sets its priority lower than that of the tar get pr ocess, and if the tar get pr ocess is r eady to run, the tar get pr ocess shall pr eempt the calling pr ocess.

DIAGNOSTICS

setprio retur ns old priority value if successful, or -1 if not.

If setprio fails, errno will contain one of the following:

EINVAL prio is outside the range of priorities for the current scheduling algorithm.

BOOK_2 : setprio.3.doc 462 Tue Jan 28 15:16:00 1997

setprio(3) setprio(3)

EPERM The effective or real uids for process pid do not match the effective or real uids for the calling process, and the calling process is not privileged.

EPERM prio is greater than the maximum non-privileged priority, and the caller is non-privileged.

ESRCH pid does not specify a valid process.

CONFORMANCE setprio is implemented accor ding to Draft 9 of the POSIX 1003.4 (Real- Time) standar d.

SEE ALSO

System Calls - getpid(), getprio(), getscheduler(),
                  setscheduler()
Example - setprio.c

BOOK_2 : setuid.3.doc 463 Tue Jan 28 15:16:00 1997

setuid(3) setuid(3)

NAME

setuid, setgid,
  seteuid, setegid,
  setruid, setrgid - change user or group ID

SYNOPSIS

setuid(uid)
int uid;
setgid(gid)
int gid;
setruid(uid)
int uid;
setrgid(gid)
int gid;
seteuid(uid)
int uid;
setegid(gid)
int gid;

DESCRIPTION The r outines setuid and setgid set the r eal and ef fective user and gr oup ID to the given value. seteuid and setegid set only the ef fective user or group ID, and setruid and setrgid set only the r eal user or gr oup ID. These calls ar e only available to the super user or to pr ocesses whose r eal or ef fective ID is the same as the ar gument.

DIAGNOSTICS If per mission is denied, the r outines r etur n -1; otherwise they r etur n 0.

BOOK_2 : setuid.3.doc 464 Tue Jan 28 15:16:00 1997

setuid(3) setuid(3)

SEE ALSO Utility Programs - who System calls - setreuid(), getuid(), geteuid(), getgid(),

getegid(), getgroups()

Library Functions - getpass(), getlogin()

BOOK_2 : signal.3.doc 465 Tue Jan 28 15:16:00 1997

signal(3) signal(3)

NAME

signal - simplified signal handling

SYNOPSIS

#include <signal.h>

void(*signal(sig, func))()
int sig;
void(*func)();

DESCRIPTION

signal pr ovides a simple inter face to the system call sigvec. The function refer enced by func is installed as the handler for signal number sig. The addr ess of the for mer signal handler is r etur ned.

Two special signal handler names ar e pr ovided in signal.h: SIG_DFL and SIG_IGN. If SIG_DFL is passed as func, the default action for the signal is restor ed. If SIG_IGN is passed, the signal is ignor ed.

The following is a list of L ynxOS signals:

NSIG           32          /* number of possible signals */
SIGHUP         1           /* hangup */
SIGINT         2           /* interrupt */
SIGQUIT        3           /* quit */
SIGILL         4           /* illegal instruction */
SIGTRAP        5           /* trace trap */
SIGBRK         6           /* break */
SIGIOT         SIGBRK
SIGABRT        SIGBRK
SIGCORE        7           /* kill with core dump */
SIGEMT         SIGCORE
SIGFPE         8           /* floating point exception */
SIGKILL        9           /* cannot be caught or blocked */
SIGBUS         10          /* bus error */
SIGSEGV        11          /* segment violation */
SIGSYS         12          /* bad argument to system call */
SIGPIPE        13          /* write on a pipe with no one to
                              read it */
SIGALRM        14          /* real-time alarm clock */
SIGTERM        15          /* software termination */

BOOK_2 : signal.3.doc 466 Tue Jan 28 15:16:00 1997

signal(3) signal(3)

SIGURG         16          /* urgent condition on socket */
SIGSTOP        17          /* stop the task */
SIGTSTP        18          /* stop the task from a tty */
SIGCONT        19          /* signal to continue a stopped
                              process */
SIGCHLD        20          /* child status changed */
SIGCLD         SIGCHLD
SIGTTIN        21          /* background read attempted from
                              term */
SIGTTOU        22          /* background write attempted from
                              term */
SIGIO23                    /* I/O possible on descriptor */
SIGUDEF24      24          /* user defined */
SIGXCPU        SIGUDEF24
SIGUDEF25      25          /* user defined */
SIGXFSZ        SIGUDEF25
SIGVTALRM      26          /* virtual time alarm */
SIGUSR2        SIGVTALARM
SIGPROF        27          /* profiling alarm */
SIGUDEF28      28          /* user defined */
SIGWINCH       SIGUDEF28
SIGUDEF29      29          /* user defined */
SIGADJ         SIGUDEF29
SIGUDEF30      30          /* user defined */
SIGLOST        SIGUDEF30
SIGUDEF31      31          /* user defined */
SIGUSR1        SIGUDEF31
SIGPRIO 32 /* sent to a process when its process
                             group or its priority is changed.
                             default is to inform its open
                             devices with FIOPRIO ioctl */

NOTE

The signals SIGKILL and SIGSTOP cannot be blocked, ignor ed, or caught; the signal SIGCONT cannot be blocked or ignor ed; and the signal SIGPRIO cannot be blocked or caught.

BOOK_2 : signal.3.doc 467 Tue Jan 28 15:16:00 1997

signal(3) signal(3)

SEE ALSO System Calls - sigvec(), sigblock(), setsetmask(),

sigpause()

Library Functions - psignal()

BOOK_2 : sigsetjmp.3.doc 468 Tue Jan 28 15:16:00 1997

sigsetjmp(3) sigsetjmp(3)

NAME

sigsetjmp,
  siglongjmp - non-local goto with signal mask save and restore

SYNOPSIS

#include<setjmp.h>

int sigsetjmp(env, savesigmask)
sigjmp_buf env;
int savesigmask;

int siglongjmp(env, returnval)
sigjmp_buf env;
int returnval;

DESCRIPTION

sigsetjmp and siglongjmp do what setjmp and longjmp do. That is,
sigsetjmp is used to r ecor d a snapshot of the machine envir onment at a

particular point in time, and siglongjmp can then be used, later , to r etur n to that exact machine state. sigsetjmp and siglongjmp ar e useful for quickly unwinding long sequences of computations that have gone horribly awry.

sigsetjmp and siglongjmp do mor e than setjmp and longjmp. In

particular , if you invoke sigsetjmp with the second ar gument not zer o, then the signal mask of the pr ocess is r ecor ded in the envir onment buf fer as part of the machine snapshot. Then, when siglongjmp is called, the signal mask r ecor ded in the buf fer is r e-installed as part of the pr ocess of rewinding back to wher e the pr ocess was at the time sigsetjmp was called.

When sigsetjmp is dir ectly called, it r etur ns 0. When siglongjmp is called, it never r etur ns, but rather , execution pr oceeds as if the corr esponding sigsetjmp call had just r etur ned. In this case, the sigsetjmp call seems to r etur n the value that was passed to siglongjmp as the returnval parameter .

If returnval is 0, then sigsetjmp will seem to r etur n 1. It is impossible to fake out sigsetjmp so that a r etur n via siglongjmp retur ns 0.

BOOK_2 : sigsetjmp.3.doc 469 Tue Jan 28 15:16:00 1997

sigsetjmp(3) sigsetjmp(3)

NOTE

If you call siglongjmp with an uninitialized envir onment snapshot, or one for which the stack no longer exists (i.e., not a call frame that still exists on the stack), then unpr edictable (but pr edictably bad) r esults will ensue.

sigsetjmp and siglongjmp ar e defined by POSIX.1: ISO 9945-1 (1990).

SEE ALSO

System Calls - sigblock(), sigsetmask()
Library Functions - signal(), setjmp(), longjmp(),
                  evtsetjmp(), evtlongjmp()

BOOK_2 : sigsetops.3.doc 470 Tue Jan 28 15:16:00 1997

sigsetops(3) sigsetops(3)

NAME

sigsetops: sigemptyset,
  sigfillset, sigaddset,
  sigdelset, sigismember - signalsetoperationssignals,setsofsignal

set manipulation

SYNOPSIS

#include <signal.h>
sigemptyset(set)
sigset_t *set;

sigfillset(set)
sigset_t *set;

sigaddset(set, sig)
sigset_t *set;
int sig;

sigdelset(set, sig)
sigset_t *set;
int sig;

sigismember(set, sig)
sigset_t *set;
int sig;

DESCRIPTION

These functions manipulate sets of signals located in the addr ess space of the calling pr ocess. They do not af fect any of the signal sets managed by the operating system, such as the set of blocked signals for the pr ocess or the set of pending signals for the pr ocess. sigemptyset initializes the signal set pointed to by set such that all signals ar e excluded.

sigfillset initializes the signal set pointed to by set such that all signals ar e included. sigaddset adds the individual signal sig to the signal set pointed to by set. sigdelset deletes the individual signal sig from the signal set pointed to by set. sigismember tests whether the signal sig is a member of the signal set pointed to by set.

BOOK_2 : sigsetops.3.doc 471 Tue Jan 28 15:16:00 1997

sigsetops(3) sigsetops(3)

DIAGNOSTICS

sigemptyset and sigfillset retur n 0 if successful. sigaddset and
sigdelset retur n 0 if successful, or -1 if not. sigismember retur ns 1 if

the specified signal is a member of the specified set, 0 if it is not, or -1 if an err or is detected. If sigaddset, sigdelset, or sigismember detect an err or, errno will contain one of the following:

EINVAL The sig argument is not a valid signal number.

SEE ALSO

System Calls - sigaction(), sigpending(), sigprocmask(),

sigsuspend()

BOOK_2 : sin.3.doc 472 Tue Jan 28 15:16:00 1997

sin(3) sin(3)

NAME

sin, cos, tan, asin,
  acos, atan, atan2 - trigonometric functions and their inverses

SYNOPSIS

#include <math.h>
double sin(x)
double x;
double cos(x)
double x;
double tan(x)
double x;
double asin(x)
double x;
double acos(x)
double x;
double atan(x)
double x;
double atan2(x, y)
double x, y;

DESCRIPTION sin, cos, and tan each take an ar gument in radians and r etur n the respective trigonometric function. The caller should ensur e that the ar gument is within the appr opriate bounds in or der to get meaningful results.

asin retur ns the ar c sin of the ar gument in the range - π/2 to π/2.
acos retur ns the ar c cosine of the ar gument in the range 0 to π.
atan retur ns the ar c tangent of the ar gument in the range - π/2 to π/2.
atan2 retur ns the ar c tangent of x/y in the range - π to π.

BOOK_2 : sin.3.doc 473 Tue Jan 28 15:16:00 1997

sin(3) sin(3)

DIAGNOSTICS For ar guments gr eater than 1, asin and acos retur n the value 0 and set

errno to EDOM.

BOOK_2 : sinh.3.doc 474 Tue Jan 28 15:16:00 1997

sinh(3) sinh(3)

NAME

sinh, cosh, tanh - hyperbolic functions

SYNOPSIS

#include <math.h>
double sinh(x)
double x;
double cosh(x)
double x;
double tanh(x)
double x;

DESCRIPTION sinh, cosh, and tanh each take a r eal ar gument and r etur n the r espective hyperbolic function.

SEE ALSO

Library Functions - exp()

BOOK_2 : sleep.3.doc 475 Tue Jan 28 15:16:00 1997

sleep(3) sleep(3)

NAME

sleep, usleep - suspend execution

SYNOPSIS

sleep(seconds)
unsigned seconds;

#include <types.h>

usleep(useconds)
time_t useconds;

susleep(seconds, useconds)
time_t seconds;
time_t useconds;

DESCRIPTION

sleep suspends pr ocess execution for the given number of seconds by setting the r eal-time interval timer and then waiting for SIGALRM. The actual duration of the suspension may be dif ferent fr om seconds by up to one seconds, due to inher ent inaccuracies in the system timing mechanisms and to other system activity.

The pr evious state of the interval timer is r estor ed after the sleep call. If the pr evious timer would have fir ed during the slept-thr ough interval,

sleep sets the timer to one second in the futur e in or der to give a user
SIGALRM handler access to the alar m.

The usleep function allows a finer r esolution. The useconds ar gument gives the number of micr oseconds to sleep.

The susleep call is pr ovided for completeness. Two values, seconds and micr oseconds, ar e passed instead of just seconds or just micr oseconds; the r outine is thus ideal for those occasions that call for a sleep of 1 hour plus 0.01 seconds.

BOOK_2 : sleep.3.doc 476 Tue Jan 28 15:16:00 1997

sleep(3) sleep(3)

NOTE

The r esolution of the timer is never finer than that of the system tick clock, usually something between 1/60 and 1/128 seconds. A non-zer o sleep request smaller than one clock period is r ounded up.

SEE ALSO System Calls - setitimer(), sigpause(), nanosleep() Library Functions - signal()

BOOK_2 : spipe.3.doc 477 Tue Jan 28 15:16:00 1997

spipe(3) spipe(3)

NAME

spipe - create a STREAMS pipe

SYNOPSIS

spipe(fd)
int fd[2];

DESCRIPTION spipe() function cr eates a STREAMS pipe which is a full-duplex connection between two file descriptors. The STREAMS pipe is cr eated by opening the STREAMS pipe device /dev/spx twice and issuing a I_FDINSERT ioctl call to establish the full-duplex connection between those two file descriptors.

RETURN VALUE If succesful, r etur ns 0 and fd[0] and fd[1] contain the two file descriptors for the pipe. Retur ns -1 if unsuccessful.

FILES

/dev/spx

SEE ALSO

Device Facilities - spx

BOOK_2 : sputl.3.doc 478 Tue Jan 28 15:16:00 1997

sputl(3) sputl(3)

NAME

sputl, sgetl - write/read long integer in machine independent fashion

SYNOPSIS

void sputl(value, buffer)
long value;
char *buffer;

long sgetl(buffer)
char *buffer;

DESCRIPTION

sputl places the four bytes of the long integer value in memory starting at the addr ess pointed to by buffer. The or dering of bytes is the same acr oss all machines.

sgetl retur ns the long integer value of the four bytes in memory starting at the addr ess pointed to by buffer. The r etur ned long integer value is in the byte or dering of the host machine.

The use of sputl and sgetl pr ovides a machine-independent way of storing long numeric data in a file in binary for m without conversion to characters.

BOOK_2 : ssignal.3.doc 479 Tue Jan 28 15:16:00 1997

ssignal(3) ssignal(3)

NAME

ssignal, gsignal - software signals

SYNOPSIS

#include <signal.h>

int(*ssignal (sig, action))()
int sig,(*action)();

int gsignal(sig)
int sig;

DESCRIPTION

ssignal and gsignal implement a softwar e facility similar to the library function signal(). Softwar e signals ar e associated with integers in the inclusive range 1 thr ough 16. ssignal associates a function, action, with the softwar e signal sig. gsignal generates a softwar e signal sig and thus causes the action associated with that signal to be taken.

The ar gument action to ssignal is either the name of a user defined action function or one of the constants SIG_DFL (default) or SIG_IGN (ignor e).

ssignal retur ns the action pr eviously associated with sig. If no action has been associated with sig or sig is illegal, ssignal retur ns SIG_DFL.

gsignal generates the signal identified by its ar gument, sig:

• If an action function has been associated with sig, then that action is r eset to SIG_DFL and the action function enter ed with ar gument sig. gsignal retur ns the value r etur ned to it by the action function.

• If the action for sig is SIG_IGN, gsignal retur ns the value 1 and takes no other action.

• If the action for sig is SIG_DFL, gsignal retur ns the value 0 and takes no other action.

• If sig has an illegal value or no action was ever associated with sig, gsignal retur ns the value 0 and takes no other action.

BOOK_2 : ssignal.3.doc 480 Tue Jan 28 15:16:00 1997

ssignal(3) ssignal(3)

SEE ALSO System Calls - sigaction() Library Functions - signal()

BOOK_2 : st_cancel.3.doc 481 Tue Jan 28 15:16:00 1997

st_cancel(3) st_cancel(3)

NAME

st_cancel - cancel a system thread

SYNOPSIS

#include <time.h>
#include <st.h>
int stcancel(tid)
tid_t tid;

DESCRIPTION st_cancel cancels or arranges the cancellation of the st whose ID is given by tid. It is not possible to cancel a st in another pr ocess. If the st’s cancelability state contains CANCEL_ASYNC and

CANCEL_GENERAL, the st will be immediately canceled. If the system thr ead’s cancelability state contains CANCEL_GENERAL but not

CANCEL_ASYNC, then the st will be canceled the next time it r eaches a
cancellation point. If the st’s cancelability state does not contain
CANCEL_GENERAL, then the cancel r equest is held pending until the st's

cancelability changes. System thr ead cancellation points occur:

• when the st issues a cv_wait. • when the st issues a testcancel. • when the st issues a st_join.

When the st is canceled, any cleanup r outines on the st’s cleanup stack will be executed in LIFO or der by the st. A value of THREAD_CANCELED is given as the st’s exit status to any sts per forming a st_join with the canceled st. An st’s initial cancellation state is CANCEL_GENERAL.

BOOK_2 : st_cancel.3.doc 482 Tue Jan 28 15:16:00 1997

st_cancel(3) st_cancel(3)

NOTE

An st that has called st_exit or alr eady been successfully canceled, but which has not been detached with st_detach, can still be successfully canceled with st_cancel. Such a call to st_cancel will have no ef fect; but it will also not fail.

NOTE

Thr ead cancellation and cleanup is implemented outside of the ker nel using a thr ead-specific signal, SIGTHREADKILL. Pr ograms that want to use thr ead cancellation and cleanup featur es should be car eful not to block, ignor e, unblock, or otherwise handle SIGTHREADKILL.

DIAGNOSTICS st_cancel 0 if the tar get thr ead exists, or -1 upon err or. If an err or is detected, errno will be set to one of the following values:

ESRCH The value given by tid does not refer to any known st.

SEE ALSO

System Calls - st_exit(), st_build(), st_join(),

st_detach(), cv_wait()

Library functions - st_pushrecover(), st_poprecover(),

st_testcancel(), st_setcancel(), st_new()

BOOK_2 : st_default_attr.3.doc 483 Tue Jan 28 15:16:00 1997

st_default_attr(3) st_default_attr(3)

NAME

st_default_attr - initialize a st_attr_t structure to default values SYNOPSIS

#include <time.h>
#include <st.h>
void st_default_attr(attr)
st_attr_t *attr;

DESCRIPTION st_default_attr initializes a st_attr_t structur e at addr ess attr to system default values. System Thread Creation Attributes The attr ar gument r efers to a structur e of type st_attr_t, which contains the following members:

stksize minimum st stack size in bytes
prio st scheduling priority
inheritsched inherit scheduling parameters from creating st.
state initial st schedulability state
stksize deter mines the st’s stack size in bytes. This number is a

minimum; the stack of the st will pr obably be r ounded up to an integral number of pages.

prio sets the st’s scheduling priority, if the st is not inheriting its scheduling parameters fr om the cr eating thr ead. prio must be a number between 0 and 255.

BOOK_2 : st_default_attr.3.doc 484 Tue Jan 28 15:16:00 1997

st_default_attr(3) st_default_attr(3)

state deter mines whether the st is immediately made runnable or not.
state can have one of the following values:

THREAD_RUNNING The st is created ready and willing to run and will begin

execution as soon as it can, according to its scheduling algorithm.

THREAD_STOPPED The st is created in the stopped state and will not be made runnable until it is started explicitly by another

               st using st_start.

inheritsched deter mines whether the st cr eated with these attributes

will inherit its scheduling algorithm and priority fr om its par ent or not. If inheritsched is nonzer o, then any st cr eated with these attributes will be initialized with the scheduling priority and policy of the st executing st_new. Otherwise, the new st will have its scheduling policy and priority initialized accor ding to the priority and scheduler attributes.

The default values for these attributes is:

stksize THREAD_DEFAULT_STACK

priority 0

inherit 1

state THREAD_RUNNING

NOTE

st_default_attr may be implemented as a macr o, so do not per form operations on the attr ar gument within the call. Specifically, avoid calls like the following:

st_attr_t bunch[10];   /* A bunch of attribute structures */
st_attr_t *t;
t = bunch;
for (i=0; i<10; i++)
  st_default_attr(t++);

Incr ementing will cause pr oblems if encounter ed in the scope of a macr o.

BOOK_2 : st_default_attr.3.doc 485 Tue Jan 28 15:16:00 1997

st_default_attr(3) st_default_attr(3)

DIAGNOSTICS st_default_attr doesn't r etur n anything and doesn’t fail. If the addr ess passed to st_default_attr is bad, then the st may r eceive a SIGSEGV or a SIGBUS signal.

SEE ALSO

Library Functions - st_new()

BOOK_2 : st_getspecific.3.doc 486 Tue Jan 28 15:16:00 1997

st_getspecific(3) st_getspecific(3)

NAME

st_getspecific,
  st_setspecific - retrieve, set a thread- specific data value

SYNOPSIS

#include <st.h>
#include <sem.h>

int st_setspecific(key, value)
int key;
void *value;

int st_getspecific(key, value)
int key;
void **value;

DESCRIPTION

st_getspecific retrieves the data value associated with key for the calling thr ead, storing the value in value. st_setspecific sets the data value associated with key to value. Dif ferent thr eads have dif ferent values associated with a given key, allowing a limited for m of private thr ead storage.

In the case of st_setspecific, if this thr ead has pr eviously set a value for key, and the destructor for this key is not NULL, then the destructor function will be called with the old value befor e the new value is saved. The destructor will not be called until a value has been set with

st_setspecific.

DIAGNOSTICS

st_getspecific stor es the data value in value and r etur ns 0 if it successfully r etrieved the data value associated with key.

st_setspecific retur ns 0 if it successfully stor ed the new value associated with key. If either call fails, it will r etur n -1.

If the call fails, errno will contain one of the following:

BOOK_2 : st_getspecific.3.doc 487 Tue Jan 28 15:16:00 1997

st_getspecific(3) st_getspecific(3)

EINVAL Invalid key value. The key was not created using
               st_keycreate.

NOTE

If the destructor function addr ess supplied to st_keycreate is bogus, then subsequent calls to st_keycreate may cause the pr ogram to r eceive a signal. The destructor addr ess is not checked for validity; only for NULL or non-NULL.

SEE ALSO Library Functions - st_keycreate()

BOOK_2 : st_keycreate.3.doc 488 Tue Jan 28 15:16:00 1997

st_keycreate(3) st_keycreate(3)

NAME

st_keycreate - create a thread-specific data key

SYNOPSIS

#include <time.h>

#include <st.h>

#include <sem.h>

int st_keycreate(destructor, key)
void(*destructor)();
int *key;

DESCRIPTION

st_keycreate cr eates a new key for thr ead-specific data. This key value can be used with st_setspecific and st_getspecific to maintain data values that ar e specific to each thr ead within a pr ocess. The new key value is stor ed in key. The destructor ar gument r efers to a function that should be called, implicitly by st_setspecific, with the value of the pr evious thr ead-specific data value for that key. If destructor is NULL, no destructor function is r egister ed for the new key value. If destructor is not a valid function addr ess, the pr ogram will pr obably get a signal when the bogus destructor is called.

The destructor will not be called until a value has been set with

st_setspecific.

DIAGNOSTICS

st_keycreate stor es the new key if key and r etur ns 0 if it successfully creates a new thread-specific data key. If it fails, st_keycreate will retur n -1. If the call fails, errno will contain one of the following:

ENOSPC No more thread-specific data keys are available.

BOOK_2 : st_keycreate.3.doc 489 Tue Jan 28 15:16:00 1997

st_keycreate(3) st_keycreate(3)

NOTE

If the destructor function addr ess supplied to st_keycreate is bogus, then subsequent calls to st_keycreate may cause the pr ogram to r eceive a signal. The destructor addr ess is not checked for validity; only for NULL or non-NULL.

SEE ALSO Library Functions - st_setspecific(), st_getspecific()

BOOK_2 : st_new.3.doc 490 Tue Jan 28 15:16:00 1997

st_ne w(3) st_ne w(3)

NAME

st_new - create a new system thread

SYNOPSIS

#include <time.h>
#include <st.h>
int st_new(start_routine, arg, attr, tidp)
void *(*start_routine)();
void *arg;
st_attr_t *attr;
tid_t *tidp;

DESCRIPTION stone cr eates a new system st in the curr ent pr ocess context. The st is initialized to begin running the r outine at start_routine, which is passed the single parameter arg. The various cr eation characteristics of the newly- cr eated st ar e deter mined by the contents of attr. Upon successful st cr eation, the ID of the new system thr ead is stor ed in tidp.

System Thr ead Cr eation Attributes The attr ar gument r efers to a structur e of type st_attr_t, which contains the following members:

stksize minimum st stack size in bytes
prio st scheduling priority
inheritsched Whether to inherit scheduling parameters from creating

thread or not.

state initial st schedulability state
stksize deter mines the st's stack size in bytes. This number is a

minimum; the stack of the st will pr obably be r ounded up to an integral number of pages.

BOOK_2 : st_new.3.doc 491 Tue Jan 28 15:16:00 1997

st_ne w(3) st_ne w(3)

prio sets the st's scheduling priority if the st is not inheriting its scheduling state fr om the cr eating thr ead. prio must be a number between 0 and 255.

inheritsched deter mines whether the st's scheduling state (priority) is inherited fr om the cr eating thr ead, or set accor ding to the prio field.

state deter mines whether the st is immediately made runnable or not.
state can have one of the following values:
THREAD_RUNNING The st is created ready and willing to run and will begin

execution as soon as it can, according to its scheduling algorithm.

THREAD_STOPPED The st is created in the stopped state and will not be made runnable until it is started explicitly by another

               st using st_start.
attr can be initialized to default values using st_default_attr.

The st’s initial cancellation state is CANCEL_GENERAL. DIAGNOSTICS st_new retur ns 0 when successful, or -1 upon err or. If the call fails, errno will contain one of the following:

EINVAL The stack size given is bogus.
EINVAL The priority value is not a valid priority.
EINVAL The state value is not THREAD_STOPPED or
               THREAD_RUNNABLE.
EFAULT start_routine does not point to a location in the

process's address space.

ENOMEM Out of room for sts.

BOOK_2 : st_new.3.doc 492 Tue Jan 28 15:16:00 1997

st_ne w(3) st_ne w(3)

SEE ALSO System Calls - st_build(), st_exit(), st_join(), fork() Library Functions - st_default_attr(), st_setcancel(),

st_testcancel(), st_cancel()

BOOK_2 : st_pushrecover.3.doc 493 Tue Jan 28 15:16:00 1997

st_pushreco ver(3) st_pushreco ver(3)

NAME

st_pushrecover,
            st_poprecover - push and pop recovery routines on a

thread’s cancellation stack

SYNOPSIS

#include <time.h>

#include <st.h>

int st_pushrecover(func, arg)
void(*func)();
void *arg;

int st_poprecover(execute)
int execute;

DESCRIPTION

st_pushrecover and st_poprecover manage a stack of cleanup r outines to be executed if the calling thr ead is canceled via st_cancel or

st_testcancel, or if the thr ead itself exits (either pr ematur ely, by using
pthread_exit, or by r etur ning fr om the function at which the thread

began executing). The cleanup stack is initially empty; cleanup r outines (func) and their ar guments ( arg) ar e pushed, as single stack elements, onto the cleanup stack using st_pushrecover. The stack is popped using st_poprecover; if the execute ar gument is nonzer o, then the function popped is called with the ar gument popped. Otherwise, the popped stack element is simply discar ded. In the event that the thr ead exits, (due either to being canceled, to calling st_exit itself, or to r etur ning fr om its initial function), the cleanup stack is popped until empty, each function being called with the pushed parameter in LIFO or der .

_ _st_pushrecover and _ _st_poprecover ar e macr o implementations

of the functions above. They pr ovide a certain speedup in pushing and popping cleanup r outines, but must be nested within the same lexical scope of a single C routine.

BOOK_2 : st_pushrecover.3.doc 494 Tue Jan 28 15:16:00 1997

st_pushreco ver(3) st_pushreco ver(3)

NOTE

Thr ead cancellation and cleanup is implemented outside of the ker nel using a thr ead- specific signal, SIGTHREADKILL. Pr ograms that want to use thr ead cancellation and cleanup featur es should be car eful not to block, ignor e, unblock, or otherwise handle SIGTHREADKILL.

DIAGNOSTICS

st_pushrecover retur ns 0 on successful completion of the push. If the function fails, it r etur ns -1 and sets errno to one of the following values:

ENOSPC Insufficient memory to push the new stack element.

st_poprecover retur ns 0 on successful completion of the pop. If the

function fails, it r etur ns -1 and sets errno to one of the following values:

EAGAIN The cleanup stack is empty.

_ _st_pushrecover and _ _st_poprecover never fail at runtime;

however , each _ _st_pushrecover must have a matching

_ _st_poprecover in the same lexical scope or the function will not compile.

SEE ALSO

Library Functions - st_cancel(), st_setcancel(),

st_testcancel()

BOOK_2 : strcoll.3.doc 495 Tue Jan 28 15:16:00 1997

strcoll(3) strcoll(3)

NAME

strcoll - string collation

SYNOPSIS

#include <string.h>

int strcoll(s1, s2)
const char *s1;
const char *s2;

DESCRIPTION

The strcoll function compar es the string pointed to by s1 to the string pointed to by s2, both interpr eted as appr opriate to the LC_COLLATE category of the curr ent locale. It r etur ns an integer gr eater than, equal to, or less than zer o, accor dingly as string s1 is gr eater than, equal to, or less than string s2 when both ar e interpr eted as appr opriate to the curr ent locale.

The strcoll and strxfrm functions pr ovide for locale-specific string sorting. In situations wher e the number of comparisons per string is small, strcoll is suf ficient. When the number of comparisons per string is lar ge, it is better to use strxfrm and strcmp because the transfor mation pr ocess occurs only once per string.

SEE ALSO

Library Functions - localeconv(), setlocale(), string(),
                  strxfrm()

BOOK_2 : strerror.3.doc 496 Tue Jan 28 15:16:00 1997

strerr or(3) strerr or(3)

NAME

strerror - get system error message

SYNOPSIS

#include <string.h>
char *strerror(errnum)
int errnum;

DESCRIPTION strerror maps the err or number in errnum to an err or message string and r etur ns a pointer to the string. The string r etur ned by strerror is identical to that printed by perror. If err num is not a valid value for errno, strerror will r etur n NULL.

The string r etur ned by strerror should not be modified by the pr ogram. This string may be overwritten by a subsequent call to strerror.

SEE ALSO

Library Function - perror()

BOOK_2 : string.3.doc 497 Tue Jan 28 15:16:00 1997

STRING STRING

NAME

string: strcat, strdup,
  strncat, strcmp, strncmp,
  strcpy, strncpy, strlen,
  strchr, strrchr, strpbrk,
  strspn, strcspn, strtok,
  strtok_r, strstr, index,
  rindex - string operations

SYNOPSIS

#include <string.h>

char *strcat(s1, s2)
char *s1, *s2;

char *strdup(s1)
char *s1;

char *strncat(s1, s2, n)
char *s1, *s2;
int n;

int strcmp(s1, s2)
char *s1, *s2;

int strncmp(s1, s2, n)
char *s1, *s2;
int n;

char *strcpy(s1, s2)
char *s1, *s2;

char strncpy(s1, s2, n)
char *s1, *s2;
int n;

int strlen(s)
char *s;

char *strchr(s, c)
char *s;
int c;

BOOK_2 : string.3.doc 498 Tue Jan 28 15:16:00 1997

STRING STRING

char *strrchr(s, c)
char *s;
int c;

char *strpbrk(s1, s2)
char *s1, *s2;

int strspn(s1, s2)
char *s1, *s2;

int strcspn(s1, s2)
char *s1, *s2;

char *strtok(s1, s2)
char *s1, *s2;

char *strtok_r(s1, s2, lasts)
char *s1, *s2, **lasts;

char *strstr(s1, s2)
char *s1, *s2;

char *index(s, c)
char *s;
int c;

char *rindex(s, c)
char *s;
int c;

DESCRIPTION

The ar guments s1, s2, and s point to strings (arrays of characters ter minated by a null character). The functions strcat, strncat, strcpy, and strncpy all alter s1; they do not check for over flow.

strcat Appends a copy of string s2 to the end of string s1.

Returns a pointer to the null- terminated result.

strncat similar to strcat, but appends at most n characters. Returns a pointer to the null-terminated result.

BOOK_2 : string.3.doc 499 Tue Jan 28 15:16:00 1997

STRING STRING

strdup Returns a pointer to a new string which is a duplicate of the string pointed to by s1. The space for the new string is obtained using malloc. If the new string cannot be created, NULL is returned.

strcmp Compares its arguments and returns an integer less than, equal to, or greater than 0, according as s1 is lexicographically less than, equal to, or greater than s2.

strncmp Similar to strcmp, but examines at most n characters.

strcpy Copies string s2 to s1, stopping after the null character

has been copied. Returns s1.

strncpy Copies exactly n characters from s2 to s1, truncating s2 or adding null characters to s1 if necessary. The result will not be null- terminated if the length of s2 is n or more. Returns s1.

strlen Returns the number of characters in s, not including the terminating null character.

strchr(strrchr) Returns a pointer to the first (last) occurrence of

character c in string s, or a NULL pointer if c does not occur in the string. The null character terminating a string is considered to be part of the string.

strpbrk Returns a pointer to the first occurrence in string s1 of any character from string s2, or a NULL pointer if no character from s2 exists in s1.

strspn (strcspn)Returns the length of the initial segment of string s1 which consists entirely of characters from (not from) string s2.

strtok Tokenizes the string s1— one token per call — using the separator characters from the string s2. The first call is made with s1 specified, and returns a pointer to the first character of the first token. Later calls are made with s1 a NULL pointer, and return pointers to subsequent tokens. Every call writes a null character into s1 immediately following the last character of the returned token. A span of two or more consecutive characters

BOOK_2 : string.3.doc 500 Tue Jan 28 15:16:00 1997

STRING STRING

from s2 is considered a single separator. The string s2 can even be different for each call. When no more tokens remain in s1, a NULL pointer is returned.

strtok_r Is the thread-reentrant version of strtok. It performs the same function as strtok, but maintains its state in the pointer pointed to by lasts, rather than in static storage between calls.

strstr Returns a pointer to the first occurrence of string s2 within string s1, or a NULL pointer if string s2 does not occur in string s1. If s2 points to a string with zero length, strstr returns s1.

index (rindex) Returns a pointer to the first (last) occurrence of c in string s. NULL is returned if c is not in s.

NOTE

All of the string functions ar e declar ed with appr opriate types in

string.h.

SEE ALSO

Library Functions - ctype(),  xstring(),  bstring(), strod(),
                  strol()

BOOK_2 : strtod.3.doc 501 Tue Jan 28 15:16:00 1997

strtod(3) strtod(3)

NAME

strtod - convert ASCII string to double-precision number

SYNOPSIS

double strtod(str, ptr)
char *str, **ptr;

DESCRIPTION strtod converts the character string pointed to by str to a double value.

The first unr ecognized character ends the conversion.

strtod recognizes an optional string of white-space characters, then an optional sign, then a string of digits optionally containing a decimal point, then an optional E or e followed by an optionally signed integer . If ptr is not (char **)NULL, then strtod stor es the addr ess of the first unr ecognized character in the location pointed to by ptr. If conversion is not possible, then strtod retur ns 0 and stor es the value of str in the location pointed to by ptr.

NOTE

The function atof(str) is equivalent to

strtod(str, (char **)NULL).

DIAGNOSTICS strtod uses IEEEerr to deter mine the validity of the converted number . If the conversion would cause positive over flow, strtod retur ns HUGE_VAL (defined in math.h). If the conversion would cause negative over flow,

strtod retur ns - HUGE_VAL. If the conversion would cause under flow,
strtod retur ns 0. In all err or cases, strtod sets errno to ERANGE.

SEE ALSO

Library Functions - atof(), atoi(), atol(), catoi(), catol(),

IEEEerr(), strtol()

BOOK_2 : strtol.3.doc 502 Tue Jan 28 15:16:00 1997

strtol(3) strtol(3)

NAME

strtol - convert ASCII string to integer with base

SYNOPSIS

long strtol(str, ptr, base)
char *str, **ptr;
int base;

DESCRIPTION strtol converts the character string pointed to by str to a long integer .

The first unr ecognized character (accor ding to the base) ends the conversion. Leading white space characters ar e ignor ed. If ptr is not (char **)NULL, then strtol stor es the addr ess of the first unr ecognized character in the location pointed to by ptr. If conversion is not possible, then strtol retur ns 0 and stor es the value of str in the location pointed to by ptr.

base is the conversion base, as long as it is between 2 and 36, inclusive.

In this case, strtol accepts an optional leading sign character and ignor es leading zer oes. If base is 16, then a leading 0x or 0X is also ignor ed. If base is 0, then strtol deter mines the base fr om the string itself: After an optional leading sign character , a leading 0 indicates octal conversion, and a leading 0Xor 0X indicates hexadecimal (base 16) conversion. In all other cases, strtol per forms decimal conversion.

NOTE

The function atol(str) is equivalent to

strtol(str,(char **)NULL, 10)

The function atoi(str) is equivalent to

(int) strtol(str, (char **)NULL, 10)

BOOK_2 : strtol.3.doc 503 Tue Jan 28 15:16:00 1997

strtol(3) strtol(3)

DIAGNOSTICS strtol retur ns the conversion of the string str as a long integer if successful, and 0 if not. If ptr is not (char **)NULL, and the conversion was successful, then strtol stor es the addr ess of the first unr ecognized character in the location pointed to by ptr. If ptr is not (char **)NULL, and the conversion was not successful, then strtol stor es the value of str in the location pointed to by ptr.

SEE ALSO

Library Functions - atof(), atoi(), atol(), catoi(), catol(),

IEEEerr(), strtod()

BOOK_2 : strxfrm.3.doc 504 Tue Jan 28 15:16:00 1997

strxfrm(3) strxfrm(3)

NAME

strxfrm - string transformation

SYNOPSIS

#include <string.h>

size_t strxfrm(s1, s2, n)
char *s1;
const char *s2;
size_t n;

DESCRIPTION

The strxfrm function transfor ms the string pointed to by s2 and places the r esulting string into the array pointed to by s1. The transfor mation is such that if strcmp is applied to two transfor med strings, it r etur ns a value greater than, equal to, or less than zer o, corr esponding to the r esult of strcoll applied to the same two original strings. No mor e than n characters ar e placed into the r esulting array pointed to by s1, including the ter minating NULL character . If n is 0, and s1 is a NULL pointer , strxfrm retur ns the number of bytes r equir ed for the transfor med string.

If copying takes place between objects that overlap, the behavior is undefined.

The strxfrm function r etur ns the length of the transfor med string (not including the ter minating NULL character). If the value r etur ned is n or mor e, the contents of the array pointed to by s1 ar e indeter minate.

EXAMPLES

The value of the following expr ession is the size of the array needed to hold the transfor mation of the string pointed to by s:

1 + strxfrm(NULL, s, 0);

SEE ALSO

Library Functions - localeconv(), setlocale(), string(),
                  strcoll()

BOOK_2 : st_setcancel.3.doc 505 Tue Jan 28 15:16:00 1997

st_setcancel(3) st_setcancel(3)

NAME

st_setcancel - set calling system thread’s cancelability status.

SYNOPSIS

#include <time.h>
#include <st.h>
int st_setcancel(state)
int state;

DESCRIPTION st_setcancel sets the calling st’s cancelability status to the status given by state. state is the bitwise-OR of the following values:

CANCEL_GENERAL Whether the st is cancelable at all.
CANCEL_ASYNC Whether a cancelable st will be canceled immediately or

only at synchronous cancellation points, described below.

When the st’s cancelability has CANCEL_ASYNC set to TRUE, the st will immediately be canceled by st_cancels issued against it. When the st’s cancelability has CANCEL_ASYNC set to F ALSE, then st_cancels issued against the st will cause it to be canceled the next time it r eaches a cancellation point. A st is never canceled so long as it has

CANCEL_GENERAL set to FALSE. Instead, the cancel r equest is held pending until the st’s cancelability changes so that CANCEL_GENERAL is TRUE; at that time the st is canceled either synchr onously or asynchr onously, depending on the value of CANCEL_ASYNC. CANCEL_GENERAL overrides

CANCEL_ASYNC.

System thr ead cancellation points occur:

when the st issues a cv_wait. when the st issues a st_testcancel. when the st issues a st_join.

BOOK_2 : st_setcancel.3.doc 506 Tue Jan 28 15:16:00 1997

st_setcancel(3) st_setcancel(3)

When the st is finally ter minated, any cleanup r outines on the st’s cleanup stack will be executed in LIFO or der by the st. A value of

THREAD_CANCELED is given as the st’s exit status to any st’s per forming a
st_join with the canceled st.

An st’s initial cancellation state is CANCEL_GENERAL.

NOTE

Thr ead cancellation and cleanup is implemented outside of the ker nel using a thr ead-specific signal, SIGTHREADKILL. Pr ograms that want to use thr ead cancellation and cleanup featur es should be car eful not to block, ignor e, unblock, or otherwise handle SIGTHREADKILL.

DIAGNOSTICS

st_setcancel retur ns the st’s cancelability status, or -1 upon err or. In the case wher e a st has a pending cancellation r equest and st_setcancel causes THREAD_CANCELABLE to transition to TRUE, the st will be immediately ter minated, so in this case the call will never r etur n.

SEE ALSO

System Calls - cv_wait(), st_join(), st_build()

Library Functions - st_cancel(), st_testcancel(),
                  st_pushrecover(), st_poprecover(),
                  st_new()

BOOK_2 : st_testcancel.3.doc 507 Tue Jan 28 15:16:00 1997

st_testcancel(3) st_testcancel(3)

NAME

st_testcancel - allow the calling system thread to be terminated now SYNOPSIS

#include <time.h>
#include <st.h>
void st_testcancel()

DESCRIPTION st_testcancel allows the calling st to be ter minated if another st has issued a st_cancel against this system thr ead and this st’s cancelability state has CANCEL_GENERAL set to TRUE and CANCEL_ASYNC set to FALSE. If the calling st’s cancelability status has CANCEL_GENERAL set to FALSE, then the st_testcancel does nothing. If the calling st’s cancelability has

CANCEL_GENERAL set to TRUE and CANCEL_ASYNC set to TRUE, then it

cannot have a pending cancellation r equest - any call to st_cancel would have alr eady caused the st to ter minate. When the st is canceled, any cleanup r outines on the st’s cleanup stack will be executed in LIFO or der by the st. A value of THREAD_CANCELED is given as the st’s exit status to any sts per forming a st_join with the ter minated st. The st’s initial cancellation state is CANCEL_GENERAL.

NOTE

Thread cancellation and cleanup is implemented outside of the ker nel using a thread-specific signal, SIGTHREADKILL. Pr ograms that want to use thread cancellation and cleanup featur es should be car eful not to block, ignor e, unblock, or otherwise handle SIGTHREADKILL.

DIAGNOSTICS

st_testcancel never fails. It r etur ns the cancelability state of the system
thread, or does not r etur n at all.

BOOK_2 : st_testcancel.3.doc 508 Tue Jan 28 15:16:00 1997

st_testcancel(3) st_testcancel(3)

SEE ALSO System Calls - st_join(), cv_wait(), st_build() Library Functions - st_cancel(), st_setcancel(),

st_testcancel(), st_pushrecover(),
st_poprecover(),  st_new()

BOOK_2 : swab.3.doc 509 Tue Jan 28 15:16:00 1997

swab(3) swab(3)

NAME

swab - swap adjacent even and odd bytes

SYNOPSIS

void swab(from, to, nbytes)
char *from;
char *to;
int nbytes;

DESCRIPTION

swab exchanges adjacent even and odd bytes of the array pointed to by
from and puts the r esult in the array pointed to by to. If nbytes is positive

and even, swab exchanges nbytes bytes. If nbytes is positive and odd, swab exchanges nbytes-1 bytes. If nbytes is not positive, swab does nothing.

BOOK_2 : sysconf.3.doc 510 Tue Jan 28 15:16:00 1997

sysconf(3) sysconf(3)

NAME

sysconf - get configurable system variables

SYNOPSIS

#include <unistd.h>
long sysconf(name)
int name

DESCRIPTION The sysconf() function pr ovides a method for the application to deter mine the curr ent value of a configurable system limit or option (variable). The name ar gument r epr esents the system variable to be queried. All of the variables listed in the following table ar e supported. The variables in the table “Mapping of System V ariables to sysconf() Ar guments” come fr om

<limits.h> or <unistd.h> and the symbolic constants, defined in
<unistd.h>, that ar e the corr esponding values used for name.

Table 1: Mapping of System Variables to sysconf() Ar guments Variable name Value

ARG_MAX _SC_ARG_MAX
CHILD_MAX _SC_CHILD_MAX

clock ticks/second _SC_CLK_TCK

NGROUPS_MAX _SC_NGROUPS_MAX
OPEN_MAX _SC_OPEN_MAX
STREAM_MAX _SC_STREAM_MAX
TZNAME_MAX _SC_TZNAME_MAX
_POSIC_JOB_CONTROL _SC_JOB_CONTROL
_POSIX_SAVED_IDS _SC_SAVED_IDS
_POSIX_VERSION _SC_VERSION

BOOK_2 : sysconf.3.doc 511 Tue Jan 28 15:16:00 1997

sysconf(3) sysconf(3)

DIAGNOSTICS

If name is an invalid value, sysconf() retur ns -1. If the variable corr esponding to name is associated with functionality that is not in the above table, sysconf() retur ns -1 without changing the value of errno.

Otherwise, the sysconf() function r etur ns the curr ent variable value on the system. The value r etur ned will be no mor e r estrictive than the corr esponding value described to the application when it was compiled with <limits.h> or <unistd.h>. The value will not change during the lifetime of the calling pr ocess.

If any of the following conditions occur , the sysconf() function r etur ns -

1 and set errno to the corr esponding value:

EINVAL The value of the name argument is invalid.

SPECIAL SYMBOL

The special symbol CLK_TCK shall yield the same r esult as

sysconf(_SC_CLK_TCK). It shall be defined in <time.h> The symbol
CLK_TCK is a constant. This special symbol is obsolescent.

COPYRIGHT NOTICE

The infor mation contained her ein is copyrighted infor mation of the IEEE, extracted fr om ISO/IEC 9945-1:1990, Infor mation T echnology-Portable Operating System Inter face (POSIX)-(Part 1: System Application Pr ogram Inter face (API), copyright 1990 by the Institute of Electrical and Electr onics Engineers, Inc.). This infor mation was written within the context of the ISO/IEC 9945-1:1990. The IEEE takes no r esponsibility or liability for and will assume no liability for any damages r esulting fr om the r eader’s misinterpr etation of said infor mation r esulting fr om the placement and context in this publication. Infor mation is r epr oduced with the per mission of the IEEE.

BOOK_2 : syslog.3.doc 512 Tue Jan 28 15:16:00 1997

syslog(3) syslog(3)

NAME

syslog, vsyslog, openlog,
  closelog, setlogmask - control system log

SYNOPSIS

#include <syslog.h>
#include <varargs.h>
void syslog(int priority, const char *message, ...)
void vsyslog(int priority, const char *message, va_list args)
void openlog(const char *ident, int logopt, int facility)
void closelog(void)
int setlogmask(int maskpri)

DESCRIPTION The syslog() function writes message to the system message logger . The message is then written to the system console, log files, logged-in users, or forwar ded to other machines as appr opriate. (See syslogd(1)). The message is identical to a printf(3) for mat string, except that %m is replaced by the curr ent err or message. (As denoted by the global variable errno; see strerror(3)). A trailing newline is added if none is pr esent.

The vsyslog() function is an alter nate for m in which the ar guments have alr eady been captur ed using the variable-length ar gument facilities of

varargs(3).

The message is tagged with priority. Priorities ar e encoded as a facility and a level. The facility describes the part of the system generating the message. The level is selected fr om the following or der ed (high to low) list:

LOG_EMERG A panic condition. This is normally broadcast to all users.

LOG_ALERT A condition that should be corrected immediately, such as a corrupted system database.

BOOK_2 : syslog.3.doc 513 Tue Jan 28 15:16:00 1997

syslog(3) syslog(3)

LOG_CRIT Critical conditions, e.g., hard device errors.

LOG_ERR Errors.

LOG_WARNING Warning messages.

LOG_NOTICE Conditions that are not error conditions, but should

possibly be handled specially.

LOG_INFO Informational messages.

LOG_DEBUG Messages that contain information normally of use only

when debugging a program.

The openlog() function pr ovides for mor e specialized pr ocessing of the messages sent by syslog() and vsyslog(). The parameter ident is a string that will be pr epended to every message. The logopt ar gument is a bit field specifying logging options, which is for med by OR'ing one or mor e of the following values:

LOG_CONS If syslog() cannot pass the message to syslogd it will attempt to write the message to the console ( /dev/con).

LOG_NDELAY Open the connection to syslogd immediately. Normally the open is delayed until the first message is logged. Useful for programs that need to manage the order in which file descriptors are allocated.

LOG_PERROR Write the message to standard error output as well to the system log.

LOG_PID Log the process id with each message: useful for

identifying instantiations of daemons.

The facility parameter encodes a default facility to be assigned to all messages that do not have an explicit facility encoded:

LOG_AUTH The authorization system: login(1), su(1), getty(1),

etc.

LOG_AUTHPRIV The same as LOG_AUTH, but logged to a file readable only by selected individuals.

LOG_CRON The clock daemon.

BOOK_2 : syslog.3.doc 514 Tue Jan 28 15:16:00 1997

syslog(3) syslog(3)

LOG_DAEMON System daemons, such as ftpd(1), routed(1), etc., that are not provided for explicitly by other facilities.

LOG_KERN Messages generated by the kernel. These cannot be generated by any user processes.

LOG_LPR The line printer spooling system: lpr(1), lpc(1),
               lpd(1), etc.
LOG_MAIL The mail system.
LOG_NEWS The network news system.
LOG_SYSLOG Messages generated internally by syslogd(1).
LOG_USER Messages generated by random user processes. This is

the default facility identifier if none is specified.

LOG_UUCP The uucp system.
LOG_LOCAL0 Reserved for local use. Similarly for LOG_LOCAL1

through LOG_LOCAL7. The closelog() function can be used to close the log file. The setlogmask() function sets the log priority mask to maskpri and retur ns the pr evious mask. Calls to syslog() with a priority not set in maskpri ar e r ejected. The mask for an individual priority pri is calculated by the macr o LOG_MASK(pri); the mask for all priorities up to and including toppri is given by the macr o LOG_UPTO(toppri);. The default allows all priorities to be logged.

RETURN VALUES The r outines closelog(), openlog(), syslog() and vsyslog() retur n no value. The r outine setlogmask() always r etur ns the pr evious log mask level.

BOOK_2 : syslog.3.doc 515 Tue Jan 28 15:16:00 1997

syslog(3) syslog(3)

EXAMPLE

syslog(LOG_ALERT, "who: internal error 23");
openlog("ftpd", LOG_PID, LOG_DAEMON);
setlogmask(LOG_UPTO(LOG_ERR));
syslog(LOG_INFO, "Connection from host %d", CallingHost);
syslog(LOG_INFO|LOG_LOCAL2, "foobar error: %m");

SEE ALSO Utility Programs - syslogd HISTORY

These functions appear ed in 4.2BSD. COPYRIGHT This data is part of a licensed pr ogram fr om BERKELEY SOFTW ARE DESIGN, INC. Portions ar e copyrighted by BSDI, The Regents of the University of Califor nia, Massachusetts Institute of T echnology, Fr ee Softwar e Foundation, and others.

BOOK_2 : system.3.doc 516 Tue Jan 28 15:16:00 1997

system(3) system(3)

NAME

system - execute a program via the shell

SYNOPSIS

system(command)
char *command;

DESCRIPTION system cr eates a new pr ocess and executes the shell, passing to it the string command. The string is parsed by the shell and the shell per forms any commands contained ther ein. The par ent pr ocess (the one which called system) waits for the shell to ter minate. The par ent also ignor es SIGINT and SIGQUIT signals while the shell runs.

The child pr ocess inherits the standar d file descriptors (and all others) from the par ent pr ocess.

RETURN

system retur ns the exit status of the shell. If the shell couldn’t be

executed, system retur ns 127. SEE ALSO

System Calls - fork(), execve(), wait(), sigvec() Library Functions - execl(), signal()

BOOK_2 : t_accept.3.doc 517 Tue Jan 28 15:16:00 1997

t_accept(3) t_accept(3)

NAME

t_accept - accept a connect request

SYNOPSIS

#include <tiuser.h>

int t_accept(fd, resfd, call)
int fd;
int resfd;
struct t_call *call;

DESCRIPTION

A transport user issues this function to accept a connect r equest. fd identifies the local transport endpoint wher e the connect r equest arrived, while resfd is the local transport endpoint wher e the connection is to be established. call points to a t_call structur e which contains infor mation that the transport pr ovider r equir es in or der to complete the connection. A

t_call structur e has the following members:

   strut netbuf addr;
   struct netbuf opt;
   struct netbuf udata;
   int sequence;

The netbuf structur e is used in various transport inter face functions to send and r eceive data. It contains:

   unsigned int maxlen;
   unsigned int len;
   char *buf

buf points to a user input/output buf fer. len specifies the number of bytes

within the buf fer. If the structur e is used for both input and output, t_accept will r eplace the user value of len at completion.

BOOK_2 : t_accept.3.doc 518 Tue Jan 28 15:16:00 1997

t_accept(3) t_accept(3)

maxlen has significance only when buf receives output fr om the TI function. In this case, it specifies the physical size of the buf fer (the maximum value of len). If maxlen is too small to hold the r etur ned infor mation, a TBUFOVFLW err or will r esult. Certain functions, however , may r etur n part of the data without generating an err or.

In the call structur e, addr is the caller’s addr ess; opt associates pr otocolspecific parameters with the connection; udata points to user data which is to be r etur ned; and sequence is the value r etur ned by t_listen which uniquely associates the r esponse with a pr eviously-r eceived connect indication.

A connection can be accepted at either the local transport endpoint wher e the connect r equest arrived or at a dif ferent local transport endpoint. If the same endpoint is specified ( resfd=fd), the connection can be accepted, unless other r equests ar e pending which r equir e a r esponse. If this err or occurs, then t_accept will fail with t_errno set to TBADF.

If a dif ferent local transport endpoint is specified by the transport user (resfd!=fd), that endpoint must be linked to a pr otocol addr ess in the T_IDLE state befor e the t_accept is issued (see t_getstate).

In either case, t_accept will fail and set t_errno to TLOOK if ther e ar e connect or disconnect indications waiting on that endpoint.

The values of parameters specified by opt and the syntax of those values ar e pr otocol-specific. The udata ar gument enables the called user to send user data to the caller . The amount of user data must not exceed the limits supported by the transport pr ovider as r etur ned by t_open or t_getinfo. If the len field of udata is zer o, no data will be sent to the caller .

t_errno may be set to one of the following:

TBADF File descriptor does not refer to a transport endpoint;

illegal use of the same endpoint on which the connect indication arrived.

TOUTSTATE Wrong sequence issued on the transport endpoint referenced by fd; the transport endpoint referred to by resfd is not in the T_IDLE state.

BOOK_2 : t_accept.3.doc 519 Tue Jan 28 15:16:00 1997

t_accept(3) t_accept(3)

TACCES User does not have permission to accept a connection or use specified options.

TBADOPT Options are incorrectly formatted or contain illegal information.

TBADDATA Amount of user data specified is not within the bounds allowed by the transport provider.

TBADSEQ Invalid sequence number.
TLOOK An asynchronous event occurred on the transport

endpoint referenced by fd and requires immediate attention.

TNOTSUPPORT Function is not supported by the underlying transport provider.

TSYSERR A system error has occurred during execution.

DIAGNOSTICS The following values ar e r etur ned: 0 Successful completion. -1 System call failure; t_errno is set.

SEE ALSO

Library Functions - t_connect(), t_getstate(), t_listen(),
                  t_open(), t_rcvconnect()

BOOK_2 : t_alloc.3.doc 520 Tue Jan 28 15:16:00 1997

t_alloc(3) t_alloc(3)

NAME

t_alloc - allocate a library structure

SYNOPSIS

#include <tiuser.h>

char *t_alloc(fd, struct_type, fields)
int fd;
int struct_type;
int fields;

DESCRIPTION

t_alloc dynamically allocates memory for the various transport function ar gument structur es (see below). t_alloc will allocate memory for the specified structur e and buf fers r efer enced by the structur e.

struct_type specifies the structur e to allocate, and can be:

   T_BIND struct t_bind
   T_CALL struct t_call
   T_OPTMGMT struct t_optmgmt
   T_DIS struct t_discon
   T_UNITDATA struct t_unitdata
   T_UDERROR struct t_uderr
   T_INFO struct t_info

Each of these structur es may be used as an ar gument to one or mor e transport functions.

Except T_INFO, each of the above structur es contains at least one field of type struct netbuf. netbuf is described in t_accept. For each struct netbuf field, the user may specify that that specific buf fers be allocated as well. fields specifies the buf fers to be allocated with a bitwise-OR of any of the following:

T_ADDR The addr field of t_bind, t_call, t_unitdata, or
               t_uderr.

BOOK_2 : t_alloc.3.doc 521 Tue Jan 28 15:16:00 1997

t_alloc(3) t_alloc(3)

T_OPT The opt field of t_optmgmt, t_call, t_unitdata, or
               t_uderr.
T_UDATA The udata field of t_call, t_discon, or t_unidata.
T_ALL All relevant fields of the given structure.

Each buf fer specified in fields will r eceive an allocation fr om t_alloc.

t_alloc will then initialize the buf pointer and maxlen field accor dingly.

The length of the allocated buf fer will be based on the size infor mation retur ned to the user by t_open and t_getinfo. Thus, fd must r efer to the local transport endpoint thr ough which the just-allocated structur e will pass, so that the size infor mation can be accessed. When the value associated with a specified field is -1 or -2, t_alloc will be unable to deter mine the size of the buf fer to allocate and will fail, setting

t_errno to TSYSERR and errno to EINVAL. For unspecified buf fers in
fields, buf will set to NULL and maxlen to zer o.

Allocating structur es with t_alloc will ensur e user pr ogram compatibility with futur e r eleases of the transport inter face.

t_errno may be set to:
TBADF File descriptor does not refer to a transport endpoint.
TSYSERR A system error occurred during execution.

DIAGNOSTICS The following values ar e r etur ned: 0 Successful completion. -1 System call failure; t_errno is set.

SEE ALSO

Library Functions - t_accept(), t_free(), t_getinfo(),
                  t_open()

BOOK_2 : t_bind.3.doc 522 Tue Jan 28 15:16:00 1997

t_bind(3) t_bind(3)

NAME

t_bind - bind an address to a transport endpoint

SYNOPSIS

#include <tiuser.h>

int t_bind(fd, req, ret)
int fd;
struct t_bind *req;
struct t_bind *ret;

DESCRIPTION

t_bind associates a pr otocol addr ess with a transport endpoint and activates the endpoint. The transport endpoint is specified by fd. The transport pr ovider may accept or r equest connections on the transport endpoint in connection mode. The transport user may send or r eceive data units thr ough the transport endpoint in connectionless mode.

req and ret point to a t_bind structur e containing:

   struct netbuf addr;
   unsigned qlen;

The netbuf structur es ar e described in t_accept. In the t_bind structur es , addr specifies a pr otocol addr ess and qlen indicates the maximum number of incomplete connect indications.

The t_bind structur e req requests that an addr ess be linked to a given transport endpoint. len, buf, and maxlen of the netbuf structur e addr ar e used in the following manner: len specifies the number of bytes in the addr ess, while buf points to the addr ess buf fer, and maxlen has no significance.

In ret, the user specifies netbuf maxlen fields (maximum size of the addr ess buf fer) and buf (addr ess buf fer pointer). At completion, ret stor es the addr ess that the transport pr ovider linked to the transport endpoint; this may dif fer fr om the addr ess specified by the user in req.

BOOK_2 : t_bind.3.doc 523 Tue Jan 28 15:16:00 1997

t_bind(3) t_bind(3)

On r etur n, len dictates the number of bytes in the linked addr ess and buf points to it. An err or will occur if maxlen size is insuf ficient to hold the retur ned addr ess.

If the r equested addr ess is unavailable or unspecified in req, the transport pr ovider will assign an addr ess to be linked, r etur ning that addr ess in the addr field of ret. To deter mine whether the transport pr ovider linked the transport endpoint as r equested, the user can compar e req and ret.

If the user does not wish to specify an addr ess to be linked, req may be NULL. The value of qlen is assumed to be zer o, and an addr ess must be assigned to the transport endpoint by the transport pr ovider . ret may also be NULL if the user does not car e what addr ess is linked by the pr ovider or the negotiated value of qlen.

req and ret can be set to NULL for the same call. In this case the pr ovider chooses the addr ess to link and does not r etur n that infor mation to the user .

The qlen field has significance only when a connection-mode service is initialized. qlen specifies how many outstanding connect indications the transport pr ovider should support for the transport endpoint.

A transport user who expects only incoming calls (a passive transport user) can issue a qlen value >0. The value of qlen, can be changed by the transport pr ovider , if the transport pr ovider cannot support the specified number of incomplete connect indications. At completion, the value to be used will r eside in the qlen field in ret.

t_bind allows mor e than one transport endpoint to be linked to the same pr otocol addr ess; however , the transport pr ovider must support this capability. Linking mor e than one pr otocol addr ess to the same transport endpoint is not per mitted. If multiple transport endpoints ar e linked to the same pr otocol addr ess, only one will listen for the connect indications which ar e associated with that pr otocol addr ess. Only one t_bind per pr otocol addr ess will specify a value of qlen >0. As a r esult, the transport pr ovider knows which transport endpoint to notify of an incoming connect indication.

BOOK_2 : t_bind.3.doc 524 Tue Jan 28 15:16:00 1997

t_bind(3) t_bind(3)

If a pr otocol addr ess is linked to a second transport endpoint with a value of qlen >0, the transport pr ovider assigns a dif ferent addr ess to be linked to that second endpoint. If a user accepts a connection on the listening transport endpoint, the linked pr otocol addr ess will be busy for the duration of that connection. Other transport endpoints may not be linked for listening as long as the initial listening endpoint is doing the data transfer . Thus, only one transport endpoint, linked to a pr otocol addr ess, can accept connect indications at any one time.

t_errno may be set to:
TBADF File descriptor does not refer to a transport endpoint.
TOUTSTATE Function issued in wrong sequence.
TBADADDR Protocol address incorrectly formatted or has illegal

information.

TNOADDR Transport provider cannot allocate an address.
TACCES User does not have permission to use address.
TBUFAVFLW The allocated number of bytes for incoming argument is

insufficient to store the value. The provider’s state will change to T_IDLE and returned information will be discarded.

TSYSERR A system error occurred during execution.

DIAGNOSTICS The following values ar e r etur ned: 0 Successful completion. -1 System call failure; t_errno is set.

SEE ALSO

Library Functions - t_open(), t_optmgmt(), t_unbind()

BOOK_2 : tcgetattr.3.doc 525 Tue Jan 28 15:16:00 1997

tcgetattr(3) tcgetattr(3)

NAME

tcgetattr, tcsetattr - get and set state

SYNOPSIS

#include <termios.h>

int tcgetattr(fd, termios_p)
int fd;
struct termios *termios_p;

int tcsetattr(fd, optional_actions, termios_p)
int fd;
int optional_actions;
struct termios *termios_p;

DESCRIPTION

The tcgetattr() function gets the parameters associated with the object referr ed to by fd and stor e them in the termios structur e r efer enced by termios_p. This function is allowed fr om a backgr ound pr ocess; however , the ter minal attributes may be subsequently changed by a for egr ound pr ocess. If the ter minal device supports dif ferent input and output baud rates, the baud rates stor ed in the termios structur e r etur ned by tcgetattr() will r eflect the actual baud rates, even if they ar e equal. If differing baud rates ar e not supported, the rate r etur ned as the output baud rate will be the actual baud rate. The rate r etur ned as the input baud rate will be either the number zer o or the output rate (as one of the symbolic values).

The tcsetattr() function sets the parameters associated with the ter minal (unless support is r equir ed fr om the underlying har dwar e that is not available) fr om the termios structur e r efer enced by termios_p as follows:

1. If optional_actions is TCSANOW, the change occurs immediately.

2. If optional_actions is TCSADRAIN, the change occurs after all output written to fd has been transmitted. This function should be used when changing parameters that af fect output.

BOOK_2 : tcgetattr.3.doc 526 Tue Jan 28 15:16:00 1997

tcgetattr(3) tcgetattr(3)

3. If optional_actions is TCSAFLUSH, the change occurs after all output written to the object r eferr ed to by fd has been transmitted, and all input that has been r eceived, but not read, is discar ded befor e the change is made.

The symbolic constants for the values of optional_actions ar e defined in

<termios.h>.

The zer o baud rate, B0, is used to ter minate the connection. If B0 is specified as the output baud rate when tcsetattr() is called, the modem contr ol lines will no longer be asserted. Nor mally, this will disconnect the line.

If the input baud rate is equal to the numeral zer o in the termios structur e when tcsetattr() is called, the input baud rate will be changed by tcsetattr() to the same value as that specified by the value of the output baud rate, exactly as if the input rate has been set to the output rate by cfsetispeed(). This usage of zer o is obsolescent.

The tcsetattr() function r etur ns success if it was able to per form any of the r equested actions, even if some of the r equested actions could not be per formed. It sets all the attributes that the implementation does support as r equested and leave all the attributes not supported by the har dwar e unchanged. If no part of the r equest can be honor ed, it r etur ns -1 and sets errno to EINVAL. If the input and output baud rates dif fer and ar e a combination that is not supported, neither baud rate is changed. A subsequent call to tcgetattr() retur ns the actual state of the ter minal device [r eflecting both the changes made and not made in the pr evious tcsetattr() call]. The tcsetattr() function does not change the values in the termios structur e whether or not it actually accepts them.

The ef fect of the tcsetattr() function is undefined if the value of the termios structur e pointed to by termios_p was not derived fr om the result of a call to tcgetattr() on fd.

DIAGNOSTICS

Upon successful completion, a value of zer o is r etur ned. Otherwise, a value of -1 is r etur ned and errno is set to indicate the err or.

If any of the following conditions occur , the tcgetattr() function r etur ns -1 and sets errno to the corr esponding value:

BOOK_2 : tcgetattr.3.doc 527 Tue Jan 28 15:16:00 1997

tcgetattr(3) tcgetattr(3)

EBADF The fd argument is not a valid file descriptor.

ENOTTY The file associated with fd is not a terminal.

If any of the following conditions occur , the tcsetattr() function r etur ns

-1 and sets errno to the corr esponding value:

EBADF The fd argument is not a valid file descriptor.

EINTR A signal interrupted the tcsetattr() function.

EINVAL The optional_actions argument is not a proper value,

or an attempt was made to change an attribute represented in the termios structure to an unsupported value.

ENOTTY The file associated with fd is not a terminal.

COPYRIGHT NOTICE

The infor mation contained her ein is copyrighted infor mation of the IEEE, extracted fr om ISO/IEC 9945-1:1990, Infor mation T echnology-Portable Operating System Inter face (POSIX)-(Part 1: System Application Pr ogram Inter face (API), copyright 1990 by the Institute of Electrical and Electr onics Engineers, Inc). This infor mation was written within the context of the ISO/IEC 9945-1:1990. The IEEE takes no r esponsibility or liability for and will assume no liability for any damages r esulting fr om the r eader’s misinterpr etation of said infor mation r esulting fr om the placement and context in this publication. Infor mation is r epr oduced with the per mission of the IEEE.

BOOK_2 : tcgetpgrp.3.doc 528 Tue Jan 28 15:16:00 1997

tcgetpgrp(3) tcgetpgrp(3)

NAME

tcgetpgrp - get foreground process group ID

SYNOPSIS

#include <sys/types.h>
pid_t tcgetpgrp(fildes)
int fildes;

DESCRIPTION The tcgetpgrp() function r etur ns the value of the pr ocess gr oup ID of the foregr ound pr ocess gr oup associated with the ter minal specified by

fildes.

The tcgetpgrp() function is allowed fr om a pr ocess that is a member of a backgr ound pr ocess gr oup; however , the infor mation may be subsequently changed by a pr ocess that is a member of a for egr ound pr ocess gr oup.

DIAGNOSTICS Upon successful completion, tcgetpgrp() retur ns the pr ocess gr oup ID of the for egr ound pr ocess gr oup associated with the ter minal. If ther e is no foregr ound pr ocess gr oup, tcgetpgrp() retur ns the value NPROC, as defined in <param.h>. Otherwise, a value of -1 is r etur ned and errno is set to indicate the err or. If any of the following conditions occur , the tcgetpgrp() function shall retur n -1 and set errno to the corr esponding value;

EBADF The fildes argument is not a valid file descriptor.
ENOSYS The tcgetpgrp() function is not supported in this

implementation.

ENOTTY The calling process does not have a controlling terminal, or the file is not the controlling terminal.

BOOK_2 : tcgetpgrp.3.doc 529 Tue Jan 28 15:16:00 1997

tcgetpgrp(3) tcgetpgrp(3)

COPYRIGHT NOTICE

The infor mation contained her ein is copyrighted infor mation of the IEEE , extracted fr om ISO/ IEC 9945-1:1990, Infor mation T echnology-Portable Operating System Inter face ( POSIX )-(Part 1: System Application Pr ogram Inter face (API), copyright 1990 by the Institute of Electrical and Electr onics Engineers, Inc). This infor mation was written within the context of the ISO/ IEC 9945-1:1990. The IEEE takes no r esponsibility or liability for and will assume no liability for any damages r esulting fr om the r eader’s misinterpr etation of said infor mation r esulting fr om the placement and context in this publication. Infor mation is r epr oduced with the per mission of the IEEE .

SEE ALSO

System Calls - setsid(), setpgid()

Library Functions - tcsetpgrp()

BOOK_2 : t_close.3.doc 530 Tue Jan 28 15:16:00 1997

t_close(3) t_close(3)

NAME

t_close - close a transport endpoint

SYNOPSIS

#include <tiuser.h>
int t_close(fd)
int fd;

DESCRIPTION t_close informs the transport provider when a user is finished with a transport endpoint and frees the local library resources associated with the endpoint. The transport endpoint is specified by fd. t_close also closes the file associated with the transport endpoint.

t_close should only be called from the T_UNBND state. Since this function does not check state information, it may be called from any state; in which case, the endpoint’s local library resources will be freed automatically. Also, a close system call will be issued for that file descriptor. close will be aborted if no other process has that file open; breaking any transport connection that may be associated with that endpoint.

      t_errno may be set to:
TBADF File descriptor does not refer to a transport endpoint.

DIAGNOSTICS The following values ar e r etur ned: 0 Successful completion. -1 System call failure; t_errno is set.

SEE ALSO

Library Functions - t_getstate(), t_open(), t_unbind()

BOOK_2 : t_connect.3.doc 531 Tue Jan 28 15:16:00 1997

t_connect(3) t_connect(3)

NAME

t_connect - set up a connection with another transport user

SYNOPSIS

#include <tiuser.h>

int t_connect(fd, sndcall, rcvcall)
int fd;
struct t_call *sndcall;
struct t_call *rcvcall;

DESCRIPTION

t_connect allows a local transport user to establish a connection to a destination transport user . The local transport endpoint is identified by fd, and sndcall and rcvcall point to t_call structur es. A t-call structur e has the following members::

   struct netbuf addr;
   struct netbuf opt;
   struct netbuf udata;
   int sequence

sndcall defines infor mation the transport pr ovider needs to establish a

connection, while rcvcall defines infor mation about the newlyestablished connection.

netbuf is described in t_accept. In sndcall, the pr otocol addr ess of the destination transport user is specified in addr; pr otocol-specific infor mation needed by the transport pr ovider is specified in opt; optional user data which is to be passed to the destination transport user while connection is being established is specified in udata; and sequence has no significance.

At completion, rcvcall retur ns the pr otocol addr ess which is associated with the r esponding transport endpoint in addr; the pr otocol-specific infor mation in opt; the optional user data that may be r etur ned during connection establishment in udata; and sequence has no significance.

BOOK_2 : t_connect.3.doc 532 Tue Jan 28 15:16:00 1997

t_connect(3) t_connect(3)

The structur e for the options of the underlying pr otocol passed in the opt ar gument is set by the transport pr ovider . To use the default options for the underlying pr otocol, the len field in the opt structur e is set to zer o.

udata passes user data to the destination transport user and it r eceives user data fr om the destination transport user during the establishment of the connection. In sndcall, if the field len of the udata structur e is zer o, no data is passed to the destination transport. The maximum length of user data is limited by the transport pr ovider

On r etur n, the rcvcall structur es addr, opt, and udata ar e updated to contain infor mation about the connection. Ther efor e, befor e issuing t_connect, the maxlen field of each ar gument must be set in or der to indicate the maximum size of the buf fer for each. If rcvcall is NULL, no infor mation is given to the user on r etur n fr om t_connect.

t_connect waits for the destination user’s r esponse befor e r etur ning contr ol to the local user , unless O_NDELAY is set. A successful r etur n indicates a successfully established connection. If O_NDELAY is set, t_connect executes asynchr onously and the call does not wait for the remote user’s r esponse, but r etur ns contr ol immediately.

To the local user , the r etur n code is set to -1 and t_errno is set to TNODATA, indicating that a connection has not been established. In

asynchr onous mode, t_connect initiates a connection establishment pr ocedur e.

t_errno may be set to:

TBADF File descriptor does not refer to a transport endpoint.

TOUTSTATE Function issued in wrong sequence .

TNODATA O_NDELAY was set. Function initiated the connection

establishment procedure, but did not wait for remote user response.

TBADADDR Protocol address is formatted incorrectly.

TBADOPT Options are incorrectly formatted or contain illegal

information.

BOOK_2 : t_connect.3.doc 533 Tue Jan 28 15:16:00 1997

t_connect(3) t_connect(3)

TBADDATA Amount of user data is not within the bounds allowed by the transport provider.

TACCES User does not have permission to use address or options.

TBUFAVFLW The allocated number of bytes for incoming argument is insufficient to store the value. If in synchronous mode, the provider’s state changes to T_DATAF and the connect indication information, returned in rcvcall, is discarded.

TLOOK An asynchronous event occurred on transport endpoint; requires immediate attention.

TNOTSUPPORT Function is not supported by transport provider.
TSYSERR A system error occurred during execution.

DIAGNOSTICS The following values ar e r etur ned: 0 Successful completion. -1 System call failure; t_errno is set.

SEE ALSO

Library Functions - t_accept(), t_alloc(), t_getinfo(),
                  t_listen(), t_open(), t_optmgmt(),
                  t_rcvconnect()

BOOK_2 : tcsendbreak.3.doc 534 Tue Jan 28 15:16:00 1997

tcsendbreak(3) tcsendbreak(3)

NAME

tcsendbreak, tcdrain,
  tcflush, tcflow - line control functions

SYNOPSIS

#include <termios.h>

int tcsendbreak(fd duration)
int fd;
int duration;

int tcdrain(fd)
int fd;

int tcflush(fd, queue_selector)
int fd;
int queue_selector;

int tcflow(fd, action)
int fd;
int action;

DESCRIPTION

If the ter minal is using asynchr onous serial data transmission, the tcsendbreak() function causes transmission of a continuous str eam of zer o-valued bits for a specific duration. If duration is zer o, it causes transmission of zer o-valued bits for at least 0.25 seconds and not mor e than 0.5 seconds. If duration is not zer o, it sends zer o-valued bits for .

If the ter minal is not using asynchr onous serial data transmission, it is implementation defined whether the tcsendbreak() function sends data to generate a br eak condition (as defined by the implementation) or r etur ns without taking any action.

The tcdrain() function waits until all output written to the object r eferr ed to by fd has been transmitted.

Upon successful completion, the tcflush() function has discar ded any data written to the object r eferr ed to by fd but not transmitted, or data received, but not r ead, depending on the value of queue_selector :

BOOK_2 : tcsendbreak.3.doc 535 Tue Jan 28 15:16:00 1997

tcsendbreak(3) tcsendbreak(3)

1. If queue_selector is TCIFLUSH, it flushs data r eceived, but not read.

2. If queue_selector is TCOFLUSH, it flushs data written, but not transmitted.

3. If queue_selector is TCIOFLUSH, it flushs both data r eceived but not r ead and data written but not transmitted.

The tcflow() function suspends transmission or r eception of data on the object r eferr ed to by fd, depending on the value of action :

1. If action is TCOOFF, it suspends output. 2. If action is TOON, it r estarts suspended output. 3. If action is TCIOFF, the system transmits a STOP character , which is intended to cause the ter minal device to stop transmitting data to the system.

4. If action is TCION, the system transmits a START character , which is intended to cause the ter minal device to start transmitting data to the system.

The symbolic constants for the values of queue_selector and action ar e defined in <termios.h>. The default on the opening of a ter minal file is that neither its input nor its output is suspended.

DIAGNOSTICS Upon successful completion, a value of zer o is r etur ned. Otherwise, a value of -1 is r etur ned and errno is set to indicate the err or. If any of the following conditions occur , the tcsendbreak() function retur ns -1 and sets errno to the corr esponding value;

EBADF The fd argument is not a valid file descriptor.
ENOTTY The file associated with fd is not a terminal.

If any of the following conditions occur , the tcdrain() function r etur ns - 1 and sets errno to the corr esponding value:

BOOK_2 : tcsendbreak.3.doc 536 Tue Jan 28 15:16:00 1997

tcsendbreak(3) tcsendbreak(3)

EBADF The fd argument is not a valid file descriptor.
EINTR A signal interrupted the tcdrain() function.
ENOTTY The file associated with fd is not a terminal.

If any of the following conditions occur , the tcflush() function r etur ns -

1 and sets errno to the corr esponding value:
EBADF The fd argument is not a valid file descriptor.
EINVAL The queue_selector argument is not a proper value.
ENOTTY The file associated with fd is not a terminal.

If any of the following conditions occur , the tcflow() function r etur ns -1 and sets errno to the corr esponding value:

EBADF The fd argument is not a valid file descriptor.
EINVAL The action argument is not a proper value.
ENOTTY The file associated with fd is not a terminal.

COPYRIGHT NOTICE The infor mation contained her ein is copyrighted infor mation of the IEEE, extracted fr om ISO/IEC 9945-1:1990, Infor mation T echnology-Portable Operating System Inter face (POSIX)-(Part 1: System Application Pr ogram Inter face (API), copyright 1990 by the Institute of Electrical and Electr onics Engineers, Inc.). This infor mation was written within the context of the ISO/IEC 9945-1:1990. The IEEE takes no r esponsibility or liability for and will assume no liability for any damages r esulting fr om the r eader’s misinterpr etation of said infor mation r esulting fr om the placement and context in this publication. Infor mation is r epr oduced with the per mission of the IEEE.

BOOK_2 : tcsetpgrp.3.doc 537 Tue Jan 28 15:16:00 1997

tcsetpgrp(3) tcsetpgrp(3)

NAME

tcsetpgrp - set foreground process group ID

SYNOPSIS

#include <sys/types.h>

tcsetpgrp(fd, pgrp)
int fd;
pid_t pgrp;

DESCRIPTION

If the pr ocess has a contr olling ter minal, the tcsetpgrp() function sets the for egr ound pr ocess gr oup ID associated with the ter minal to pgrp. The file associated with fd must be the contr olling ter minal of the calling pr ocess, and the contr olling ter minal must be curr ently associated with the session of the calling pr ocess. The value of pgrp must match a pr ocess group ID of a pr ocess in the same session as the calling pr ocess.

DIAGNOSTICS

Upon successful completion, tcsetpgrp() retur ns a value of zer o. Otherwise, a value of -1 is r etur ned and errno is set to indicate the err or.

If any of the following conditions occur , the tcsetpgrp() function r etur ns

-1 and sets errno to the corr esponding value;

EBADF The fd argument is not a valid file descriptor.

EINVAL the value of the pgrp_id argument is not supported by

the implementation.

ENOSYS The tcsetpgrp() function is not supported in this implementation.

ENOTTY The calling process does not have a controlling terminal, or the file is not the controlling terminal, or the controlling terminal is no longer associated with the session of the calling process.

BOOK_2 : tcsetpgrp.3.doc 538 Tue Jan 28 15:16:00 1997

tcsetpgrp(3) tcsetpgrp(3)

EPERM The value of pgrp is a value supported by the implementation, but does not match the process group ID of a process in the same session as the calling process.

COPYRIGHT NOTICE

The infor mation contained her ein is copyrighted infor mation of the IEEE, extracted fr om ISO/IEC 9945-1:1990, Infor mation T echnology-Portable Operating System Inter face (POSIX)-(Part 1: System Application Pr ogram Inter face (API), copyright 1990 by the Institute of Electrical and Electr onics Engineers, Inc.). This infor mation was written within the context of the ISO/IEC 9945-1:1990. The IEEE takes no r esponsibility or liability for and will assume no liability for any damages r esulting fr om the r eader’s misinterpr etation of said infor mation r esulting fr om the placement and context in this publication. Infor mation is r epr oduced with the per mission of the IEEE.

SEE ALSO

System Calls - setsid(), setpgid()

Library Functions - tcgetpgrp()

BOOK_2 : termcap.3.doc 539 Tue Jan 28 15:16:00 1997

termcap(3) termcap(3)

NAME

termcap: tgetent,
  tgetnum, tgetflag,
  tgetstr, tgoto,
  tputs, fgetent - terminal-independent display control

SYNOPSIS

char PC;
char *BC;
char *UP;
short ospeed;

tgetent(bp, name)
char *bp;
char *name;

int tgetnum(cap)
char *cap;

int tgetflag(cap)
char *cap;

char *tgetstr(cap, bufp)
char *cap;
char **bufp;

char *tgoto(cm, column, line)
char *cm;
int column, line;

tputs(s, lines, outfunc)
char *s;
int lines;
int(*outfunc)();

fgetent(bp, objectname, evarname, deffn)
char *bp;
char *objectname;
char *evarname;
char *deffn;

BOOK_2 : termcap.3.doc 540 Tue Jan 28 15:16:00 1997

termcap(3) termcap(3)

DESCRIPTION

These functions allow the ter minal capability database (usually

/etc/termcap) to be accessed and its descriptions used. Once the name of the database entry is deter mined, the tgetent routine should be called to initialize the system. The name of the database entry and a pointer , bp, to a buf fer of at least 1024 bytes ar e passed to tgetent, which fills the buf fer with the entry. The buf fer must r emain in existence so long as its contents ar e needed for calls to tgetnum, tgetflag, or tgetstr. If tgetent fails because the database could not be opened, it r etur ns -1; if the r equested entry cannot be found, it r etur ns 0. tgetent retur ns 1 if all went well.

If the envir onment variable TERMCAP is pr esent, tgetent examines it. If the value of TERMCAP begins with a slash ( /), tgetent assumes it is the name of a file to sear ch instead of / etc/ termcap. If the value does not begin with a slash, tgetent assumes it is the database entry itself, and verifies that the name field matches the r equested name. If not, tgetent fails; thus it is important that TERMCAP contain meaningful infor mation.

Once a database entry has been loaded, calls to tgetnum, tgetflag, and tgetstr retrieve values fr om it. tgetnum retrieves the numeric value of capability cap. tgetflag retur ns 1 if cap is pr esent in the database entry, or 0 if not. tgetstr copies the string value of cap into memory at the location pointed to by the pointer at bufp; bufp is advanced by the length of the string, including the ter minating null. This strange behavior facilitates collection of all string-valued capabilities into one buf fer. As an example, to load the string for the capabilities cm, cl, and is into a common pool of memory:

char common[512];
char *commonp;
char *cm_value;
char *cl_value;
char *is_value;

. . .
commonp = common;
cm_value = tgetstr("cm", &commonp);
cl_value = tgetstr("cl", &commonp);
is_value = tgetstr("is", &commonp);

BOOK_2 : termcap.3.doc 541 Tue Jan 28 15:16:00 1997

termcap(3) termcap(3)

If tgetnum cannot locate cap, it r etur ns -1. If tgetstr cannot locate cap, it r etur ns 0, and bufp remains unchanged. The tgoto routine uses the cursor positioning string cm to pr oduce a character sequence that when written will move the cursor to position ( line, column) on the scr een. The string cm should have been obtained by a prior tgetstr. Note that tgoto retur ns the movement string, but tgoto does not print the movement string. If the line and column values when for matted accor ding to the cm string r esult in a string that contains ASCII code 0, 4, 9, or 10 (null, EOF , tab, or line feed), the line and column values ar e amended appr opriately and a number of corr ective single position movement commands ar e appended. The global variables UP (from the "up" capability) and BC (from the "bs" capability, or simply ASCII 8 if BC is zer o) ar e used to corr ect the position. These variables must be set by the user softwar e.

tputs sends each character in the string s to the function outfunc, one at a time. tputs also interpr ets padding codes at the beginning of s, and uses the lines parameter as a scaling factor on the delay time. The lines value should be 1 unless the amount of delay should be pr oportional to the number of lines af fected by the sequence (see the termcap description in the File Formats chapter of this manual). The global variable ospeed should be set to a line speed value as per the tty driver’s understanding ther eof. The ospeed value deter mines how many pad characters to transmit. The global variable PC should be set to an appr opriate pad character (usually null is suf ficient).

The fgetent routine is a mor e flexible version of tgetent. The first two parameters, bp and objectname, serve the same function as the bp and name parameters of tgetent. The evarname parameter gives a default envir onment value to examine for a database file override or cached entry. The deffn parameter names the default database file. Thus a call to

tgetent:

   tgetent(mybuf, "myterm");

can also be expr essed as a call to fgetent:

fgetent(mybuf, "myterm", "TERMCAP", "/etc/termcap");

The fgetent call is supplied so that other termcap-like databases for other purposes can be cr eated and used easily.

BOOK_2 : termcap.3.doc 542 Tue Jan 28 15:16:00 1997

termcap(3) termcap(3)

SEE ALSO Utility Programs - termcap Library Functions - ttyconfig() Device Facilities - tty File Formats - termcap

BOOK_2 : t_error.3.doc 543 Tue Jan 28 15:16:00 1997

t_error(3) t_error(3)

NAME

t_error - produce error message

SYNOPSIS

#include <tiuser.h>

void t_error(errmsg)
char *errmsg;
extern int t_errno;
extern char *t_errlist[];
extern int t_nerr;

DESCRIPTION

t_error builds a message describing the most r ecent err or encounter ed during a call to a transport function and outputs it on standar d err or. The string errmsg is supplied by the user in or der to pr ovide context to the err or. The user’s err or message is followed by a colon, followed by the standar d transport function err or message for the curr ent value contained in t_errno. If t_errno is TSYSERR, t_error will print the standar d err or message for the curr ent value in t_errno.

t_errlist is the array of message strings; t_nerr is the maximum index value for the t_errlist array. t_errno can be used to index this array to retrieve the err or message string. The user can then for mat the message for output.

t_errno is set when an err or occurs and is not clear ed on futur e successful calls.

BOOK_2 : t_free.3.doc 544 Tue Jan 28 15:16:00 1997

t_free(3) t_free(3)

NAME

t_free - free a library structure

SYNOPSIS

#include <tiuser.h>
int t_free(ptr, struct_type)
char *ptr;
int struct_type;

DESCRIPTION t_free frees memory allocatd by t_alloc. t_free frees memory for the specified structur e and for the buf fers r efer enced by the structur e.

ptr points to a structur e allocated by t_alloc; struct_type identifies the type structur e. Valid values for struct_type ar e:

T_BIND struct t_bind
T_CALL struct t_call
T_OPTMGMT struct t_optmgmt
T_DIS struct t_discon
T_UNITDATA struct t_unitdata
T_UNDERROR struct t_uderr
T_INFO struct t_info

If ptr or any of the buf pointers points to a block of memory that was not pr eviously allocated by t_alloc, undefined r esults will occur .

t_errno may set to:

[TSYSERR] A system error occurred during execution. DIAGNOSTICS 0 Successful completion.

BOOK_2 : t_free.3.doc 545 Tue Jan 28 15:16:00 1997

t_free(3) t_free(3)

-1 System call failure; t_errno is set. SEE ALSO Library Functions - t_alloc()

BOOK_2 : t_getinfo.3.doc 546 Tue Jan 28 15:16:00 1997

t_getinfo(3) t_getinfo(3)

NAME

t_getinfo - get protocol-specific service information

SYNOPSIS

#include <tiuser.h>
int t_getinfo(fd, info)
int fd;
struct t_info *info;

DESCRIPTION t_getinfo retur ns the characteristics of the underlying transport pr otocol which is associated with the fd file descriptor . The info structur e r etur ns the same infor mation r etur ned by t_open. t_getinfo pr ovides the transport user with access to this infor mation thr oughout the communication pr ocess.

BOOK_2 : t_getinfo.3.doc 547 Tue Jan 28 15:16:00 1997

t_getinfo(3) t_getinfo(3)

info points to a t_info structur e which contains:
   long addr;
   /* max size of the transport protocol address */

   long options;
   /* max number of bytes of protocol-specific options */

   long tsdu;
   /* max size of transport service data unit (TSDU) */

   long etsdu;
   /* max size of an expedited transport service data unit (ETSDU) */

   long connect;
   /* max amount of data allowed on connection establishment
   functions */

   long discon;
   /* max amount of data allowed on t_snddis and t_rcvdis functions
   */

   long servtype;
   /* service type supported by the transport provider */

The significance of field values is:

addr

≥ 0 Max size of transport protocol address. -1 No address size limit. -2 Transport provider does not provide access to transport protocol addresses.

options

≥ 0 Max number of protocol-specific option bytes supported by the provider.

-1 No limit on option size.

BOOK_2 : t_getinfo.3.doc 548 Tue Jan 28 15:16:00 1997

t_getinfo(3) t_getinfo(3)

-2 Transport provider does not support usersettable options.

tsdu

> 0 Max size of a transport service data unit. 0 Transport provider does not support TSDU, but it does support ending data without logical boundaries across a connection.

-1 No limit on the size of a TSDU. -2 Transport provider does not support transfer of normal data.

etsdu

> 0 Max size of an expedited transport service data unit.

0 Transport provider does not support ETSDU; it does support sending expedited data without logical boundaries across a connection -1 No limit on the ETSDU size. -2 Transfer of expedited data is not supported by the transport provider.

connect

≥ 0 Max amount of data that may be associated with connection establishment functions.

-1 No limit on amount of data sent during connection.

-2 Transport provider does not allow data to be sent with connection establishment functions.

discon

≥ 0 Max amount of data that may be associated with t_snddis and t_rcvdis.

-1 No limit on the amount of data sent with abortive release functions.

BOOK_2 : t_getinfo.3.doc 549 Tue Jan 28 15:16:00 1997

t_getinfo(3) t_getinfo(3)

-2 Transport provider does not allow data to be sent with abortive release functions.

servtype Service type supported by the transport provider. This field may display one of the following values:

T_COTS Transport provider supports a connectionmode service, but not the optional systematic release facility.

T_COS_ORD Transport provider supports a connectionmode service with a optional systematic release facility.

T_CLTS Transport provider supports a

connectionless-mode service. t_open will return -2 for etsdu, connect, and discon.

For pr otocol independence, the above sizes may be accessed to r etrieve infor mation on how lar ge the buf fers must be, or the t_alloc function may be used to allocate the buf fers. Exceeding the allowed data size on any function will r esult in an err or. Option negotiation can change the value of each field.

t_errno may be set to:
TBADF File descriptor does not refer to a transport endpoint.
TSYSERR A system error occurred during execution.

DIAGNOSTICS 0 Successful completion. -1 System call failure; t_errno is set.

SEE ALSO

Library Functions - t_open()

BOOK_2 : t_getstate.3.doc 550 Tue Jan 28 15:16:00 1997

t_getstate(3) t_getstate(3)

NAME

t_getstate - get the current state of the transport provider

SYNOPSIS

#include <tiuser.h>
int t_getstate(fd)
int fd;

DESCRIPTION t_getstate retur ns the curr ent state of the transport pr ovider of the specified transport endpoint. The transport endpoint is specified by fd.

t_errno may be set to if t_getstate fails:
TBADF File descriptor does not refer to a transport endpoint.
TSTATECHNG The transport provider is in the middle of a state

change.

TSYSERR A system error occurred during execution.

DIAGNOSTICS The following states ar e r etur ned:

T_UNBND Successful completion, unbound.
T_IDLE Successful completion, idle.
T_OUTCON Successful completion, outgoing connection pending.
T_INCON Successful completion, incoming connection pending.
T_DATAXFER Successful completion, data transfer.
T_OUTREL Successful completion, outgoing release.
T_INREL Successful completion, incoming release.

-1 t_getstate failure; t_errno is set.

BOOK_2 : t_getstate.3.doc 551 Tue Jan 28 15:16:00 1997

t_getstate(3) t_getstate(3)

SEE ALSO Library Functions - t_open()

BOOK_2 : time.3.doc 552 Tue Jan 28 15:16:00 1997

time(3) time(3)

NAME

time, ftime - get system clock value

SYNOPSIS

long time(clock)
long *clock;

#include <types.h>
#include <timeb.h>

ftime(tp)
struct timeb *tp;

DESCRIPTION

time is a simplified inter face to gettimeofday. It r etur ns the secondcount portion of the curr ent system clock. The r etur n value is also stor ed into the long pointed to by clock, unless clock is NULL. The system clock repr esents the number of seconds since the beginning of time, which to LynxOS is usually midnight GMT , 1 Jan 1970.

ftime fills in a structur e defined as follows:

   struct timeb {
     time_t time;
     int millitm;
     int timezone;
     int dstflag;
   };

The structur e contains the time (as per time), an extra wor d of r esolution of this time (at millisecond r esolution; not guaranteed accurate), the timezone expr essed as a number of minutes west of GMT , and a flag which is set to a non- zer o value if daylight saving time should be applied at appr opriate times.

NOTE

The dstflag field of the timeb structur e tells whether daylight saving time should be applied, not whether daylight saving time is curr ently in ef fect.

BOOK_2 : time.3.doc 553 Tue Jan 28 15:16:00 1997

time(3) time(3)

SEE ALSO Utility Programs - date System Calls - gettimeofday() Library Functions - ctime()

BOOK_2 : t_listen.3.doc 554 Tue Jan 28 15:16:00 1997

t_listen(3) t_listen(3)

NAME

t_listen - listen for a connect request

SYNOPSIS

#include <tiuser.h>

int t_connect(fd, call)
int fd;
struct t_call *call;

DESCRIPTION

t_listen allows a local transport user to listen for a connect r equest fr om a calling transport user . The local transport endpoint wher e the connection indication will arrive is identified by fd, and call points to t_call structur e when t_listen retur ns. A t_call structur e has the following members:

   struct netbuf addr;
   struct netbuf opt;
   struct netbuf udata;
   int sequence

netbuf is described in t_accept. call retur ns the pr otocol addr ess of the

calling transport user in addr; the pr otocol-specific infor mation of the connection in opt; the optional user data that the caller may send with the connection r equest in udata; and a sequence number in sequence.

sequence allows the listening user to examine multiple connection

indications befor e r esponding.

On r etur n, the call structur es addr, opt, and udata ar e updated to contain infor mation about the connection. Ther efor e, befor e issuing t_listen, the maxlen field of each netbuf structur e must be set in or der to indicate the maximum size of the buf fer for each.

t_listen works synchr onously and waits for a connection indication befor e r etur ning contr ol to the local user , unless O_NDELAY is set. If O_NDELAY is set, t_connect executes asynchr onously and the call does not wait, but r etur ns contr ol immediately. In asynchr onous mode if no connections exist t_listen retur ns -1 and sets t_errno to TNODATA.

BOOK_2 : t_listen.3.doc 555 Tue Jan 28 15:16:00 1997

t_listen(3) t_listen(3)

t_errno may be set to:
TBADF File descriptor does not refer to a transport endpoint.
TNODATA O_NDELAY was set and no connection indications were

queued.

TBUFAVFLW The allocated number of bytes for incoming argument is insufficient to store the value. The provider’s state changes to T_INCON and the connect indication information, returned in call, is discarded.

TLOOK An asynchronous event occurred on transport endpoint; requires immediate attention.

TNOTSUPPORT Function is not supported by transport provider.
TSYSERR A system error occurred during execution.

DIAGNOSTICS The following values ar e r etur ned: 0 Successful completion. -1 System call failure; t_errno is set.

SEE ALSO

Library Functions - t_accept(), t_alloc(), t_bind(),
                  t_connect(), t_open(), t_rcvconnect()

BOOK_2 : t_look.3.doc 556 Tue Jan 28 15:16:00 1997

t_look(3) t_look(3)

NAME

t_look - look at the current event at a transport endpoint

SYNOPSIS

#include <tiuser.h>
int t_look(fd)
int fd;

DESCRIPTION t_look retur ns the curr ent event on the transport endpoint. The

transport endpoint is specified by fd.

t_look allows the transport pr ovider to infor m the transport user of an asynchr onous event while the user is operating in synchr onous mode. Events that r equir e immediate notification of the user cause the curr ent or next TLI function to r etur n the err or TLOOK. Upon r eceipt of a TLOOK err or the function t_look should be called.

t_look can also be used to pool the transport endpoint for asynchr onous events.

t_errno may be set if t_getstate fails:
TBADF File descriptor does not refer to a transport endpoint.
TSYSERR A System error occurred during execution.

DIAGNOSTICS The following events ar e r etur ned:

T_LISTEN Successful completion, connection indication received.
T_CONNECT Successful completion, connect confirmation received.
T_DATA Successful completion, normal data received.
T_EXDATA Successful completion, expidited data received.
T_DISCONNECT Successful completion, disconnect received.

BOOK_2 : t_look.3.doc 557 Tue Jan 28 15:16:00 1997

t_look(3) t_look(3)

T_ERROR Successful completion, fatal error indication.
T_UDERR Successful completion, datagram error indication.
T_ORDREL Successful completion, orderly release indication.

-1 t_getstate failure; t_errno is set. SEE ALSO Library Functions - t_open()

BOOK_2 : tmpfile.3.doc 558 Tue Jan 28 15:16:00 1997

tmpfile(3) tmpfile(3)

NAME

tmpfile - create a temporary file

SYNOPSIS

#include <stdio.h>
FILE *tmpfile()

DESCRIPTION tmpfile cr eates a temporary file using a name generated by tmpnam, and retur ns a corr esponding FILE pointer . If the file cannot be opened, a NULL pointer is r etur ned. The file will automatically be deleted when the pr ocess using it ter minates. The file is opened for update ( w+).

SEE ALSO

System Calls - unlink() Library Functions - tmpnam()

BOOK_2 : tmpnam.3.doc 559 Tue Jan 28 15:16:00 1997

tmpnam(3) tmpnam(3)

NAME

tmpnam, tempnam - create a name for a temporary file

SYNOPSIS

#include <stdio.h>

char *tmpnam(s)
char *s;

char *tempnam(dir, pfx)
char *dir, *pfx;

DESCRIPTION

tmpnam and tempnam generate filenames for temporary files.

tmpnam generates a file name using the path-pr efix defined as P_tmpdir in
stdio.h. If s is NULL, tmpnam leaves its r esult in an inter nal static ar ea

and r etur ns a pointer to that ar ea. The next call to tmpnam will destr oy the contents of the ar ea. If s is not NULL, it is assumed to be the addr ess of an array of at least L_tmpnam bytes, wher e L_tmpnam is a constant defined in

stdio.h; tmpnam places its r esult in that array and r etur ns s.

tempnam allows the user to contr ol the choice of a dir ectory. The ar gument
dir points to the name of the dir ectory in which the file is to be cr eated. If
dir is NULL or points to a string that is not a name for an appr opriate

dir ectory, the path-pr efix defined as P_tmpdir in stdio.h is used. If that dir ectory is not accessible, /tmp will be used. As an alter native, if the envir onment variable TMPDIR is defined and has a value, then its value takes pr ecedence over both dir and P_tmpdir as the name of the desir ed temporary-file dir ectory.

The pfx ar gument can be used to give a pr efix to the temporary-file name.

pfx may be NULL or point to a string of up to five characters.

tempnam uses malloc to get space for the constructed file name, and

retur ns a pointer to this ar ea. Thus, any pointer value r etur ned fr om

tempnam may serve as an ar gument to free. tempnam retur ns NULL if
malloc fails, or if all attempts to locate an accessible dir ectory fail.

BOOK_2 : tmpnam.3.doc 560 Tue Jan 28 15:16:00 1997

tmpnam(3) tmpnam(3)

NOTE

These functions generate a dif ferent file name each time they ar e called. If called mor e than 456,976 (26^4) times in a single pr ocess, these functions will start r ecycling pr eviously-used names.

SEE ALSO Library Functions - tmpfile(), mktemp(), malloc(), free()

BOOK_2 : t_open.3.doc 561 Tue Jan 28 15:16:00 1997

t_open(3) t_open(3)

NAME

t_open - open a transport endpoint

SYNOPSIS

#include <tiuser.h>

int t_open(path, oflags, info)
char *path;
int oflags;
struct t_info *info;

DESCRIPTION

t_open is the first step in the setup of a transport endpoint. A transport endpoint is established by opening a UNIX system file that identifies a transport pr otocol. The file descriptor that is r etur ned by t_open identifies the local transport endpoint. The full path name of the file to be opened is pointed to by path. The open flags that ar e to be used ar e found in oflags. See manual page for open System Call for oflags definitions.

The default characteristics of the transport endpoint’s underlying transport pr otocol is r etur ned in a t_info structur e pointed to by info. A

t_info structur e contains:

   long addr;
       /* max size of the transport protocol address */
   long options;
       /* max number of bytes of protocol-specific options */
   long tsdu;
       /* max size of transport service data unit (TSDU) */
   long etsdu;
       /* max size expedited transport service data unit (ETSDU) */
   long connect;
       /* max data allowed on connection establishment functions */
   long discon;
       /* max data allowed on t_snddis and t_rcvdis functions */
   long servtype;
       /* service type supported by the transport provider */

The significance of field values is:

BOOK_2 : t_open.3.doc 562 Tue Jan 28 15:16:00 1997

t_open(3) t_open(3)

addr

≥0 Max size of transport protocol address. -1 No address size limit. -2 Transport provider does not provide access to transport protocol addresses.

options

≥0 Max number of protocol-specific option bytes supported by the provider.

-1 No limit on option size. -2 Transport provider does not support usersettable options.

tsdu

>0 Max size of a transport service data unit. 0 Transport provider does not support TSDU, but it does support sending data without logical boundaries across a connection.

-1 No limit on the size of a TSDU. -2 Transport provider does not support transfer of normal data.

etsdu

>0 Max size of an expedited transport service data unit.

0 Transport provider does not support ETSDU; it does support sending expedited data without logical boundaries across a connection.

-1 No limit on the ETSDU size . -2 Transfer of expedited data is not supported by the transport provider.

connect

BOOK_2 : t_open.3.doc 563 Tue Jan 28 15:16:00 1997

t_open(3) t_open(3)

≥0 Max amount of data that may be associated with connection establishment functions.

-1 No limit on amount of data sent during connection.

-2 Transport provider does not allow data to be sent with connection establishment functions.

discon

≥0 Max amount of data that may be associated with t_snddis and t_rcvdis.

-1 No limit on the amount of data sent with abortive release functions.

-2 Transport provider does not allow data to be sent with abortive release functions.

servtype The service type supported by the transport provider.

               T_COTS Transport provider supports a connection-

mode service, but not the optional systematic release facility.

T_COS_ORD

Transport provider supports a connectionmode service with a optional systematic release facility.

T_CLTS Transport provider supports a

connectionless-mode service. t_open will return -2 for etsdu, connect, and discon.

For pr otocol independence, the above sizes may be accessed to r etrieve infor mation on how lar ge the buf fers must be, or the t_alloc function may be used to allocate the buf fers. Exceeding the allowed data size on any function will r esult in an err or.

info should be set to NULL if no pr otocol infor mation is to be r etur ned by
t_open.

t_errno may be set to:

BOOK_2 : t_open.3.doc 564 Tue Jan 28 15:16:00 1997

t_open(3) t_open(3)

TSYSERR A system error occurred during execution.

DIAGNOSTICS >0 Successful completion; return value is a valid file descriptor.

-1 System call failure; t_errno is set. SEE ALSO

System Call - open()

BOOK_2 : t_optmgmt.3.doc 565 Tue Jan 28 15:16:00 1997

t_optmgmt(3) t_optmgmt(3)

NAME

t_optmgmt - manage options for a transport endpoint

SYNOPSIS

#include <tiuser.h>

cint t_optmgmt(fd, req, ret)
int fd;
struct t_optmgmt *req;
struct t_optmgmt *ret;

DESCRIPTION

t_optmgmt is used by the transport user to r etrieve, verify or negotiate the pr otocol options of the underlying transport pr otocol of the specified transport endpoint. The transport endpoint is specified by fd.

req and ret point to a t_optmgmt structur e containing:

   struct netbuf opt;
   long flags;

The netbuf structur es ar e described in t_accept. In the t_optmgmt structur es ,opt specifies the pr otocol options and flags defines what should be done with the options.

Actions ar e r equested of the transport pr ovider and pr otocol options ar e sent to the transport pr ovider in req. In req, the number of bytes for the options is specified by len and the buf fer containing the options is pointed to by buf. maxlen has no meaning in req.

The transport pr ovider r etur ns option and flag infor mation in ret. In ret, the size of the options buf fer is specified in maxlen and the buf fer wher e the option infor mation is to be placed is pointed to by buf befor e t_optmgmt is called. Upon r etur n, the buf fer will be filled and the length to the option infor mation r etur ned will be specified in len.

The transport pr ovider deter mines the structur e and content of the options.

BOOK_2 : t_optmgmt.3.doc 566 Tue Jan 28 15:16:00 1997

t_optmgmt(3) t_optmgmt(3)

flags can specify one of the floowing actions.

T_NEGOTIATE Enable the transport user to negotiate with the

transport provider the values of the options specified in req. The transport provider evaluates the options

passed in req, negotiates the values and returns the values in ret.

T_CHECK Enables the transport user to determine if the transport provider supports the options specified in req. The transport provider will set the flag field of ret with either T_SUCCESS or T_FAILURE to indicate whether or not the option is supported.

T_DEFAULT Enables the transport user to retrieve the default options of the transport provider. The default options are returned in the opt field of ret. In req, the len field of opt must be 0.

t_optmgmt may block because of flow contr ol constraints when it is issued as part of a connectionless-mode service. t_optmgmt will not r etur n until all pr eviously-sent data units ar e pr ocessed by the transport pr ovider .

t_errno may be set to:

TBADF File descriptor does not refer to a transport endpoint.

TOUTSTATE Function issued in wrong sequence.

TBADOPT The format of the specified protocol options was

incorrect.

TBADFLAG Invalid flag.

TACCES User does not have permission to negotiate the options

specified.

TBUFAVFLW The allocated number of bytes for incoming argument is insufficient to store the value. The information returned in ret will be discarded.

TSYSERR A system error occurred during execution.

BOOK_2 : t_optmgmt.3.doc 567 Tue Jan 28 15:16:00 1997

t_optmgmt(3) t_optmgmt(3)

DIAGNOSTICS The following values are returned: 0 Successful completion. -1 System call failure; t_errno is set.

SEE ALSO

Library Functions - t_getinfo(), t_open()

BOOK_2 : t_rcv.3.doc 568 Tue Jan 28 15:16:00 1997

t_rcv(3) t_rcv(3)

NAME

t_rcv - receive data sent over a connection

SYNOPSIS

#include <tiuser.h>

int t_rcv(fd, buf, nbytes, flags)
int fd;
char *buf;
unsigned nbytes;
int *flags;

DESCRIPTION

t_rcv receives nor mal or expedited data. fd identifies the local transport endpoint. buf points to the user data r eceive buf fer; nbytes specifies the size of the r eceive buf fer; flags points to optional flags and is set by t_rcv upon r etur n.

t_rcv operates in synchr onous mode unless O_NDELAY is set via t_open or fcntl. In synchr onous mode, t_rcv will wait for data to arrive if none is immediately available. If O_NDELAY is set, t_rcv will execute asynchr onously and fail immediately if ther e is no data available.

If the curr ent transfer data unit ( TSDU) or expedited transport data unit (ETSDU) contains mor e than nbytes the T_MORE flag will be set. The T_MORE indicates to the transport user that t_rcv must be immediately called again to r etrieve the r est of the TSDU. T_MORE will continue to be set until the complete TSDU has been r eceived. T_MORE is not meaningful and should be ignor ed if the transport pr ovider does not support the TSDU concept. The tsdu field of the info structur e r etur ned by t_open or t_getinfo will specify whether or not the TSDU concept is supported.

If t_rcv retur ns with T_EXPEDITED set, then the data r etur ned is an ETSDU. If T_MORE is also set, then t_rcv must be called immediately to retrieve the r est of the ETSDU. The T_EXPEDITED flag will not be set upon the r etur n of any subsequent t_rcv call. When t_rcv retur ns and the T_MORE flag is not set, the end of the ETSDU has been r ead.

BOOK_2 : t_rcv.3.doc 569 Tue Jan 28 15:16:00 1997

t_rcv(3) t_rcv(3)

An ETSDU can arrive while the transport user is r eceiving a TSDU. When this happens, the r eceipt of the TSDU is suspended while the ESTDU is r eceived. The r eceipt of the TSDU will continue after ETSDU receipt is complete.

t_errno may set to:
TBADF File descriptor does not refer to a transport endpoint.
TNODATA O_NDELAY was set and no data was available.
TLOOK An asynchronous event that requires immediate

attention occurred on this transport endpoint.

TNOTSUPPORT Function not supported by the underlying transport provider.

TSYSERR A system error occurred during execution.

DIAGNOSTICS Positive value Successful completion, the number of bytes received. -1 Failure; t_errno is set.

SEE ALSO

Library Functions - t_open(), t_snd()

BOOK_2 : t_rcvconnect.3.doc 570 Tue Jan 28 15:16:00 1997

t_rcvconnect(3) t_rcvconnect(3)

NAME

t_rcvconnect - receive confirmation from a connect request

SYNOPSIS

#include <tiuser.h>

int t_rcvconnect(fd, call)
int fd;
struct t_call *call;

DESCRIPTION

t_rcvconnect allows a transport user to check the status of a pr eviouslysent connect r equest. It is used in conjunction with t_connect to set up a connection while in asynchr onous mode. If t_rcvconnect retur ns successfully, then the connection has been established.

fd identifies the connection’s local transport endpoint; call is a pointer to a t_call structur e that contains infor mation about the new connection. A t_call structur e contains:

   struct netbuf addr;
   struct netbuf opt;
   struct netbuf udata;
   int sequence

netbuf is described in t_accept. The pr otocol addr ess for the r esponding

transport endpoint is r etur ned in addr. Pr otocol-specific infor mation for the connection is r etur ned in opt. Optional user data fr om the destination transport user may be r etur ned in udata. t_rcvconnect does not use

sequence. Befor e t_rcvconnect can be called, the maxlen field of addr,
opt and udata must be set to the maximum size of the buf fer associated

with addr, opt and udata.

If call is NULL, no infor mation is r etur ned to the user .

t_rcvconnect works synchr onously and waits for a connection indication befor e r etur ning contr ol to the local user , unless O_NDELAY is set. If O_NDELAY is set, t_rcvconnect executes asynchr onously and does not wait, but r etur ns contr ol immediately. In asynchr onous mode if no

BOOK_2 : t_rcvconnect.3.doc 571 Tue Jan 28 15:16:00 1997

t_rcvconnect(3) t_rcvconnect(3)

connection is available, t_rcvconnect retur ns -1 and sets t_errno to TNODATA. In this case t_rcvconnect must be issued again at a later time to complete the connection.

t_errno may set to:
TBADF File descriptor does not refer to a transport endpoint.
TBUFOVFLW The allocated number of bytes for incoming argument is

insufficient to store the value. The provider’s state changes to DATAXFER, and the connect indication information, returned in call, is discarded.

TNODATA O_NDELAY is set, but no connection is available yet.
TLOOK An asynchronous event has occurred on this transport

requires immediate attention.

TNOTSUPPORT Function not supported by the underlying transport provider.

TSYSERR A system error occurred during function’s execution.

DIAGNOSTICS 0 Successful completion. -1 Failure; t_errno is set.

SEE ALSO

Library Functions  - t_accept(), t_alloc(), t_bind(),
                  t_connect(), t_listen(), t_open()

BOOK_2 : t_rcvdis.3.doc 572 Tue Jan 28 15:16:00 1997

t_rcvdis(3) t_rcvdis(3)

NAME

t_rcvdis - retrieve information from disconnect

SYNOPSIS

#include <tiuser.h>

int t_rcvdis(fd, discon)
int fd;
struct t_discon *discon;

DESCRIPTION

t_rcvdis identifies the cause of a disconnect and r etrieves any user data set with the disconnect. fd identifies the connection’s local transport endpoint; discon is a pointer to a t_discon structur e that contains infor mation about the disconnect and any user data. A t_discon structur e contains:

   struct netbuf udata;
   int reason;
   int sequence;

netbuf is described in t_accept. A pr otocol-dependent r eason code

explaining the r eason for the disconnect is r etur ned in reason. User data, if any, that was sent with the disconnect is r etur ned in udata. Any outstanding connect indications that ar e associated with the disconnect will be identified by a value r etur ned in sequence. The value in sequence is only meaningful for a passive transport user who has pr eviously called t_listen and is pr ocessing the connect infor mation that was r etur ned when t_rcvdis is called.

discon can be NULL. In this case any infor mation or user data associated with the disconnect is lost. This should only be done if the user he does not need any of the infor mation in reason, sequence, or udata.

t_errno may set to:

TBADF File descriptor does not refer to a transport endpoint.

TNODIS No indication of disconnect currently exists.

BOOK_2 : t_rcvdis.3.doc 573 Tue Jan 28 15:16:00 1997

t_rcvdis(3) t_rcvdis(3)

TBUFOVFLW The allocated number of bytes for incoming data is insufficient to store data. The provider’s state changes to T_IDLE and the disconnect indication information, returned in discon, is discarded.

TNOTSUPPORT Function not supported by the underlying transport provider.

TSYSERR A system error occurred during function’s execution.

DIAGNOSTICS 0 Successful completion. -1 Failure; t_errno is set.

SEE ALSO

Library Functions  - t_alloc(), t_connect(), t_listen(),
                  t_open() t_snddis()

BOOK_2 : t_rcvrel.3.doc 574 Tue Jan 28 15:16:00 1997

t_rcvrel(3) t_rcvrel(3)

NAME

t_rcvrel - initiate an methodical release

SYNOPSIS

#include <tiuser.h>
int t_rcvrel(fd)
int fd;

DESCRIPTION t_rcvrel acknowledges the r eceipt of an or derly r elease indication. fd identifies the local transport endpoint of the connection. Once t_rcvrel has r etur ned, no further data may be r eceived over the connection by the user . Any attempt will block for ever . However , a user may continue to send data, assuming a methodical r elease indication has been sent.

t_rcvrel is an optional service of the transport pr ovider . It is only supported if the transport pr ovider r etur ned service type T_COTS_ORD on

t_open or t_getinfo
t_errno may set to:
TBADF File descriptor does not refer to a transport endpoint.
TNOREL No orderly release indication currently exists.
TLOOK An asynchronous event occurred on transport

endpoint; requires immediate attention.

TNOTSUPPORT Not supported by the underlying transport provider.
TSYSERR A system error occurred during execution.

DIAGNOSTICS 0 Successful completion. -1 System call failure; t_errno is set.

BOOK_2 : t_rcvrel.3.doc 575 Tue Jan 28 15:16:00 1997

t_rcvrel(3) t_rcvrel(3)

SEE ALSO Library Functions - t_open(), t_sndrel()

BOOK_2 : t_rcvudata.3.doc 576 Tue Jan 28 15:16:00 1997

t_rcvudata(3) t_rcvudata(3)

NAME

t_rcvudata - receive a data unit

SYNOPSIS

#include <tiuser.h>

int t_rcvudata(fd, untdata, flags)
int fd;
struct t_unitdata *unitdata;
int flags;

DESCRIPTION

t_rcvudata receives a data unit fr om another transport user while in connectionless mode. fd identifies the local transport endpoint for data transmission. unitdata points to a t_unitdata structur e containing:

   struct netbuf addr;
   struct netbuf opt;
   struct netbuf udata;

netbuf is described in t_accept. The maxlen field of the netbuf

structur es addr, opt, and udata must be set befor e calling t_rcvudata.

t_rcvudata retur ns the pr otocol addr ess of the sending user is specified in addr; the pr otocol-specific options to be associated with this data unit ar e r etur ned in opt. The user data r eceived is r etur ned in udata.

flags is set to indicate that the complete data unit was not r eceived.

t_rcvudata operates in synchr onous mode unless O_NDELAY is set via
t_open or fcntl. In synchr onous mode, t_rcvudata may wait for a data

unit if none is immediately available. If O_NDELAY is set, t_rcvudata will execute asynchr onously and fail immediately if ther e is no data unit available.

T_MORE will be set in flags if the curr ent data unit is lar ger than the buf fer defined in the udata field of unitdata. To r etrieve the r est of the data unit another call to t_rcvudata must be made. Until the complete data unit is received all subsequent calls to t_rcvudata will r etur n 0 in the length field of addr and opt.

BOOK_2 : t_rcvudata.3.doc 577 Tue Jan 28 15:16:00 1997

t_rcvudata(3) t_rcvudata(3)

t_errno may set to:
TBADF File descriptor does not refer to a transport endpoint.
TNODATA O_NDELAY was set, but no data units were available.
TBUFOVFLW The allocated number of bytes for incoming protocol

address is insufficient to store information. Information returned in unitdata is discarded.

TLOOK An asynchronous event occurred on transport endpoint; requires immediate attention.

TNOTSUPPORT Not supported by the underlying transport provider.
TSYSERR A system error occurred during execution.

DIAGNOSTICS 0 Successful completion. -1 Failure; t_errno is set.

SEE ALSO

Library Functions - t_rcvuderr(), t_sndudata()

BOOK_2 : t_rcvuderr.3.doc 578 Tue Jan 28 15:16:00 1997

t_rcvuderr(3) t_rcvuderr(3)

NAME

t_rcvuderr - receive a data unit error indication

SYNOPSIS

#include <tiuser.h>

int t_rcvuderr(fd, uderr)
int fd;
struct t_uderr *uderr;

DESCRIPTION

t_rcvuderr retur ns infor mation about an err or on a pr eviously sent data unit while in connectionless mode. t_rcvuderr should only be sent after a data unit err or indication. fd identifies the local transport endpoint wher e the err or r eport will be r eceived. uderr points to a t_uderr structur e containing:

   struct netbuf addr;
   struct netbuf opt;
   long error;

netbuf is described in t_accept. The maxlen field of the netbuf

structur es addr, and opt must be set befor e calling t_rcvuderr.

t_rcvuderr retur ns the pr otocol addr ess of the err oneous data unit in
addr; the pr otocol-specific options to be associated with this data unit ar e

retur ned in opt; the pr otocol-dependent err or code is r etur ned in error.

t_rcvuderr will clear any err or indicationa and r etur n without r eporting the r eason for the err or if uderr is set to NULL.

t_errno may set to:

TBADF File descriptor does not refer to a transport endpoint.

TNOUDERR No error indication currently exists.

TBUFOVFLW The allocated number of bytes for incoming protocol

address or options is insufficient to store information. Information returned in uderr is discarded.

BOOK_2 : t_rcvuderr.3.doc 579 Tue Jan 28 15:16:00 1997

t_rcvuderr(3) t_rcvuderr(3)

TNOTSUPPORT Not supported by the underlying transport provider.
TSYSERR A system error occurred during execution.

DIAGNOSTICS 0 Successful completion. -1 Failure; t_errno is set.

SEE ALSO

Library Functions - t_rcvudata(), t_sndudata()

BOOK_2 : tsearch.3.doc 580 Tue Jan 28 15:16:00 1997

tsear ch(3) tsear ch(3)

NAME

tsearch, tfind,
  tdelete, twalk - manipulate binary search trees

SYNOPSIS

#include <search.h>

char *tsearch(key, rootp, compar)
char *key;
char **rootp;
int(*compar)();

char *tfind(key, rootp, compar)
char *key;
char **rootp;
int(*compar)();

char *tdelete(key, rootp, compar)
char *key;
char **rootp;
int(*compar)();

void twalk(root, action)
char *root;
void(*action)();

DESCRIPTION

tsearch accesses and builds a binary sear ch tr ee. key points to a data item that is to be accessed or stor ed. rootp points to a variable that points to the r oot of the tr ee. compar points to a function which will be called to compar e elements during the sear ch. compar is invoked as follows:

   compar(item1, item2)
   itemtype *item1, *item2;

compar must r etur n a number less than, equal to, or gr eater than zer o,

reflecting the r elationship between * item1 and * item2. If ther e is a data item in the tr ee equal to key, tsearch retur ns a pointer to that item. Otherwise, the data item pointed to by key is added to the tr ee and a pointer to it is r etur ned.

BOOK_2 : tsearch.3.doc 581 Tue Jan 28 15:16:00 1997

tsear ch(3) tsear ch(3)

tfind per forms the same function as tsearch except that if the data item is not found, it is not added to the tr ee, and a NULL pointer is r etur ned.

tdelete deletes a node fr om a binary sear ch tr ee. If the deleted node is the root node of the binary sear ch tr ee, the variable pointed to by rootp will be changed. tdelete retur ns a pointer to the par ent of the deleted node, or a NULL pointer if the node is not found.

twalk traverses a binary sear ch tr ee. Root is the r oot of the tr ee (or subtr ee) that is to be traversed. action points to a function that is to be invoked at each node during the traversal. action is invoked as follows:

action(node, order, level)
nodetype *node;
VISIT order;
int level;

The first ar gument ( node) is the addr ess of the node being traversed. The second ar gument ( order) is a value fr om the VISIT enumeration data type, defined in search.h as follows:

typedef enum { preorder, postorder, endorder, leaf } VISIT;

depending on whether this is the first, second, or thir d time that the node has been visited (during a depth-first, left-to-right traversal of the tr ee), or whether the node is a leaf. The thir d ar gument ( level) is the level of the node in the tr ee, with the r oot being level zer o.

DIAGNOSTICS

If a match is found, both tsearch and tfind retur n a pointer to the matched item. Otherwise, tsearch retur ns a pointer to the inserted item, and tfind retur ns NULL. tsearch retur ns a NULL pointer if ther e is not enough space available to cr eate a new node. tfind and tdelete retur n a NULL pointer if rootp is NULL.

tdelete retur ns a pointer to the par ent of the deleted node, or a NULL pointer if the node is not found.

BOOK_2 : tsearch.3.doc 582 Tue Jan 28 15:16:00 1997

tsear ch(3) tsear ch(3)

NOTE

Sever ely bad things happen if the calling function alters the pointer to the root.

SEE ALSO Library Functions - bsearch(), hsearch(), lsearch(), qsort()

BOOK_2 : t_snd.3.doc 583 Tue Jan 28 15:16:00 1997

t_snd(3) t_snd(3)

NAME

t_snd - send data or expedited data

SYNOPSIS

#include <tiuser.h>

int t_snd(fd, buf, nbytes, flags)
int fd;
char *buf;
unsigned nbytes;
int flags;

DESCRIPTION

t_snd sends nor mal or expedited data. fd identifies the local transport endpoint. buf points to the user data; nbytes specifies the number of bytes of user data to be sent; flags specifies optional flags.

t_snd operates in synchr onous mode unless O_NDELAY is set via t_open or fcntl. In synchr onous mode, t_snd may wait if flow contr ol r estrictions pr event data acceptance by the local transport pr ovider as the call is made. If O_NDELAY is set, t_snd will execute asynchr onously and fail immediately if ther e ar e flow contr ol r estrictions. t_snd will wait if STREAMS inter nal resour ces ar e unavailable, even if O_NDELAY is set.

t_snd retur ns the number of bytes accepted by the transport pr ovider .

Nor mally this equals the number of bytes in nbytes. If O_NDELAY is set. Ther e is a chance that only partial data will be accepted by the transport pr ovider . t_snd will set T_MORE for the data that was sent and r etur n less than nbytes. If nbytes is 0, no data will pass to the pr ovider and t_snd will r etur n 0.

If T_EXPEDITED is set in flags, the data will transmit as expedited data, subject to the transport pr ovider’s interpr etation. If T_MORE is set in flags, or is set by t_snd for the data that was sent, an indication is passed to the transport pr ovider that the transport service data unit ( TSDU) or expedited transport service data unit ( ETSDU) will arrive via multiple t_snd calls.

The use of T_MORE per mits lar ge logical data units to be br oken up without a loss of boundaries at the r eceiving end.

BOOK_2 : t_snd.3.doc 584 Tue Jan 28 15:16:00 1997

t_snd(3) t_snd(3)

T_MORE does not state how the data is packaged for transfer below the

transport inter face. The T_MORE flag has no meaning if the transport pr ovider does not support TSDU as shown in the info ar gument on r etur n from t_open or t_getinfo.

The size limits of the transport pr ovider , as r etur ned by t_open or t_getinfo, cannot be exceeded by TSDU or ETSDU. If exceeded, a TSYSERR with system err or EPROTO will occur . Since EPROTO err ors may not be reported immediately, the t_snd may not fail. But, a succeeding call that enters the transport endpoint will fail with the r elated TSYSERR.

When t_snd is issued fr om the T_IDLE state, the pr ovider may discar d the data silently. When t_snd is issued fr om any state other than

T_DATAXFER, T_INREL, or T_IDLE, the pr ovider will generate a TSYSERR with system err or EPROTO.

t_errno may set to:

TBADF File descriptor does not refer to a transport endpoint.

TFLOW O_NDELAY was set, but the flow control mechanism

prevented the transport provider from accepting data.

TNOTSUPPORT Function not supported by the underlying transport provider.

TSYSERR A system error occurred during execution.

DIAGNOSTICS

Positive value Successful completion, the number of bytes accepted by the transport provider are returned.

-1 Failed transmission; t_errno is set.

SEE ALSO

Library Functions - t_open(), t_rcv()

BOOK_2 : t_snddis.3.doc 585 Tue Jan 28 15:16:00 1997

t_snd dis(3) t_snd dis(3)

NAME

t_snddis - send request for user-initiated disconnect

SYNOPSIS

#include <tiuser.h>

int t_snddis(fd, call)
int fd;
struct t_call *call;

DESCRIPTION

t_snddis initiates an abortive r elease on an existing connection or it declines a connect r equest. fd identifies the connection’s local transport endpoint; call is a pointer to a t_call structur e that contains infor mation about the abortive r elease. A t_call structur e contains:

   struct netbuf addr;
   struct netbuf opt;
   struct netbuf udata;
   int sequence

netbuf is described in t_accept. Depending on the context of the

invocation of t_snddis, the semantics for the values in call dif fer. If t_snddis is r ejecting a connect r equest, then call must be non-NULL and sequence must contain a value that uniquely identifies the r ejected connect indication to the transport pr ovider . In this case, the t_call fields addr and opt ar e ignor ed.

In any other case, call can be NULL unless data is to be sent with the disconnect r equest. If call is non-NULL, the t_call fields addr, opt, and

sequence ar e ignor ed.

udata contains the user data to be sent to the r emote user . The amount of

user data must not exceed the limits of the transport pr ovider . If len in

udata is 0, no data will be sent.

t_errno may set to:

TBADF File descriptor does not refer to a transport endpoint.

BOOK_2 : t_snddis.3.doc 586 Tue Jan 28 15:16:00 1997

t_snd dis(3) t_snd dis(3)

TOUTSTATE Function issued in the wrong sequence. If transport provider’s outgoing queue is flushed, data may be lost.

TBADDATA Amount of user data is not within the limits of the transport provider. If transport provider’s outgoing queue is flushed, data may be lost.

TBADSEQ Invalid sequence number specified, or a NULL call structure was passed when rejecting a connect request. Transport provider’s outgoing queue is flushed, data is lost.

TLOOK An asynchronous event has occurred on this transport endpoint requires immediate attention.

TNOTSUPPORT Function not supported by the underlying transport provider.

TSYSERR A system error occurred during function’s execution.

DIAGNOSTICS 0 Successful completion. -1 System call failure; t_errno is set.

SEE ALSO

Library Functions  - t_connect(), t_getinfo(), t_listen(),
                  t_open()

BOOK_2 : t_sndrel.3.doc 587 Tue Jan 28 15:16:00 1997

t_sndrel(3) t_sndrel(3)

NAME

t_sndrel - initiate an methodical release

SYNOPSIS

#include <tiuser.h>
int t_sndrel(fd)
int fd;

DESCRIPTION t_sndrel initiates an methodical r elease of a transport connection and tells the transport pr ovider that no mor e data is expected fr om the transport user . fd identifies the local transport endpoint of the connection. Once t_sndrel has been issued, no further data may be sent over the connection by the user . However , a user may continue to r eceive data, assuming a methodical r elease indication has been r eceived.

t_sndrel is an optional service of the transport pr ovider . It is only supported if the transport pr ovider r etur ned service type T_COTS_ORD on

t_open or t_getinfo
t_errno may set to:
TBADF File descriptor does not refer to a transport endpoint.
TFLOW O_NDELAY was set, but the flow control mechanism

prevented the transport provider from accepting

               t_sndrel.
TNOTSUPPORT Not supported by the underlying transport provider.
TSYSERR A system error occurred during execution.

DIAGNOSTICS 0 Successful completion. -1 System call failure; t_errno is set.

BOOK_2 : t_sndrel.3.doc 588 Tue Jan 28 15:16:00 1997

t_sndrel(3) t_sndrel(3)

SEE ALSO Library Functions - t_open(), t_rcvrel()

BOOK_2 : t_sndudata.3.doc 589 Tue Jan 28 15:16:00 1997

t_sndudata(3) t_sndudata(3)

NAME

t_sndudata - transmit a data unit

SYNOPSIS

#include <tiuser.h>

int t_sndudata(fd, untdata)
int fd;
struct t_unitdata *unitdata;

DESCRIPTION

t_sndudata transmits a data unit to another transport user while in

connectionless mode. fd identifies the local transport endpoint for data transmission. unitdata points to t_unitdata structur e containing:

   struct  netbuf   addr;
   struct  netbuf   opt;
   struct  netbuf    udata;

netbuf is described in t_accept. The pr otocol addr ess of the destination

user is specified in addr. The pr otocol-specific options to be associated with this r equest ar e specified in opt. The user data to be sent is specified in udata. By setting the len field of opt to zer o, the user infor ms the transport pr ovider to use the default pr otocol options.

No data units will be passed to the transport pr ovider if the len field of

udata is zer o.

t_sndudata operates in synchr onous mode unless O_NDELAY is set via
t_open or fcntl. In synchr onous mode, t_sndudata may wait if flow

contr ol r estrictions pr event data acceptance by the local transport pr ovider at the time the call is made. If O_NDELAY is set, t_sndudata will execute asynchr onously and fail immediately if ther e ar e flow contr ol r estrictions.

When t_sndudata is issued fr om an invalid state, or the amount of user data exceeds the TSDU size (as r etur ned by t_open or t_getinfo), the pr ovider will generate an EPROTO pr otocol err or.

BOOK_2 : t_sndudata.3.doc 590 Tue Jan 28 15:16:00 1997

t_sndudata(3) t_sndudata(3)

t_errno may set to:
TBADF File descriptor does not refer to a transport endpoint.
TFLOW O_NDELAY was set, but the flow control mechanism

prevented the transport provider from accepting data.

TNOTSUPPORT Not supported by the underlying transport provider.
TSYSERR A system error occurred during execution.

DIAGNOSTICS 0 Successful completion. -1 System call failure; t_errno is set.

SEE ALSO

Library Functions - t_rcvudata(), t_rcvuderr()

BOOK_2 : t_sync.3.doc 591 Tue Jan 28 15:16:00 1997

t_sync(3) t_sync(3)

NAME

t_sync - synchronize transport library

SYNOPSIS

#include <tiuser.h>

int t_sync(fd)
int fd;

DESCRIPTION

t_sync synchr onizes the data structur es managed by the transport library with infor mation fr om the underlying transport pr ovider . fd is the file descriptor for the transport endpoint whose data structur es need to be managed. t_sync can convert a raw file descriptor to an initialized transport endpoint. This assumes that the file descriptor r efer enced a transport pr ovider . t_sync also allows two cooperating pr ocesses to synchr onize with a transport pr ovider .

All users of a transport endpoint ar e tr eated as a single user . Multiple pr ocesses using the same endpoint should be coor dinated so as not to violate the state of the pr ovider . t_sync retur ns the curr ent state of the pr ovider to the user , enabling the user to verify the state. This coor dination is only necessary among cooperating pr ocesses. A pr ocess or an incoming event could change the pr ovider’s state after a t_sync is issued.

If the pr ovider is in the pr ocess of a state transition at the same time as

t_sync is being called, t_sync will fail.

t_errno may set to:

TBADF File descriptor is valid, but does not refer to a transport

endpoint.

TSTATECHNG The transport provider is undergoing a state transition.

TSYSERR A system error occurred during execution.

BOOK_2 : t_sync.3.doc 592 Tue Jan 28 15:16:00 1997

t_sync(3) t_sync(3)

DIAGNOSTICS Upon successful completion, t_sync retur ns a state of the transport pr ovider:

T_UNBND Unbound.
T_IDLE Idle.
T_OUTCON Outgoing connection pending.
T_INCON Incoming connection pending.
T_DATAXFER Data transfer.
T_OUTREL Outgoing orderly release (awaiting orderly release

indication).

T_INREL Incoming orderly release (awaiting orderly release request).

-1 Failure; t_errno is set. SEE ALSO

System Calls - dup(), execve(), fork(), open()

BOOK_2 : ttyconfig.3.doc 593 Tue Jan 28 15:16:00 1997

ttyconfig(3) ttyconfig(3)

NAME

ttyconfig - set terminal characteristics

SYNOPSIS

#include <ioctl.h>
struct sgttyb *ttyconfig(config, fd)
char *config;
int fd;

DESCRIPTION ttyconfig pr ovides a simplified means of configuring ter minals, a pr ocess nor mally accomplished with several ioctl calls. Using a database similar to the termcap file, ttyconfig sets all parameters associated with the given configuration type, config, for the ter minal associated with file descriptor fd. A pointer to the for mer value of the sgttyb structur e is retur ned.

DIAGNOSTICS If any ioctl calls fail, or if config is not found in /etc/tconfig, ttyconfig retur ns NULL.

NOTE

The value r etur ned upon successful completion points to static data, overwritten by each call.

SEE ALSO

Utility Programs - stty, tset System Calls - ioctl() Library Functions - termcap() Device Facilities - tty File Formats - tconfig

BOOK_2 : t_unbind.3.doc 594 Tue Jan 28 15:16:00 1997

t_unbind(3) t_unbind(3)

NAME

t_unbind - disable a transport endpoint

SYNOPSIS

#include <tiuser.h>
int t_unbind(fd)
int fd;

DESCRIPTION t_unbind disables a transport endpoint. fd is the file descriptor for the transport endpoint that is to be unbound. After t_unbind completes the transport pr ovider will not accept any mor e data or events destined for this transport endpoint.

t_errno may be set to:
TBADF File descriptor does not refer to a transport endpoint.
TLOOK An asynchronous event occurred on this transport

endpoint.

TOUTSTATE Function issued in wrong sequence.
TSYSERR A system error occurred during execution.

DIAGNOSTICS The following values ar e r etur ned: 0 Successful completion. -1 System call failure; t_errno is set.

SEE ALSO

Library Functions - t_bind()

BOOK_2 : tzset.3.doc 595 Tue Jan 28 15:16:00 1997

tzset(3) tzset(3)

NAME

tzset - set time zone

SYNOPSIS

#include <time.h>

void tzset();

DESCRIPTION

The tzset() function uses the value of the envir onment variable TZ to set time conversion infor mation used by localtime(), ctime(), strftime(), and mktime(). If TZ is absent fr om the envir onment, implementation-defined default time-zone infor mation shall be used.

The tzset() function shall set the exter nal variable tzname:

extern char *tzname[2] = {"std ", "dst "};

COPYRIGHT NOTICE

The infor mation contained her ein is copyrighted infor mation of the IEEE, extracted fr om ISO/IEC 9945-1:1990, Infor mation T echnology-Portable Operating System Inter face (POSIX)-(Part 1: System Application Pr ogram Inter face (API), copyright 1990 by the Institute of Electrical and Electr onics Engineers, Inc.). This infor mation was written within the context of the ISO/IEC 9945-1:1990. The IEEE takes no r esponsibility or liability for and will assume no liability for any damages r esulting fr om the r eader’s misinterpr etation of said infor mation r esulting fr om the placement and context in this publication. Infor mation is r epr oduced with the per mission of the IEEE.

SEE ALSO

Library Functions - ctime(), getenv(), localtime(), mktime(),
                  strftime()

BOOK_2 : ungetc.3.doc 596 Tue Jan 28 15:16:00 1997

ungetc(3) ungetc(3)

NAME

ungetc,
  unlocked_ungetc - push a character back into the input stream

SYNOPSIS

#include <stdio.h>
int ungetc(c, stream)
int c;
FILE *stream;
int unlocked_ungetc(c, stream)
int c;
FILE *stream;

DESCRIPTION ungetc inserts the character c into the buf fer associated with an input str eam. The character will be r etur ned by the next r ead fr om that str eam.

ungetc retur ns c.

The character c can later be r ead by getc, fread, gets, fgets, fgetc,

fscanf, and scanf.

One character pushback is guaranteed pr ovided that something has been read fr om the str eam prior to the ungetc call. If c is EOF, ungetc does nothing and r etur ns EOF. fseek erases all memory of inserted characters. The unlocked variant of this function is identical to its thr ead-safe br ethr en but per forms no locking. If the application wishes to do its own locking, it can do so by using flockfile and funlockfile. In that case, the unlocked version will be somewhat faster .

DIAGNOSTICS A read of some kind must be per formed prior to the ungetc. An EOF is r etur ned if ungetc cannot insert the character .

BOOK_2 : ungetc.3.doc 597 Tue Jan 28 15:16:00 1997

ungetc(3) ungetc(3)

SEE ALSO

Library Functions - flockfile( ), funlockfile( ), fseek(),
                  getc(), setbuf()

BOOK_2 : utime.3.doc 598 Tue Jan 28 15:16:00 1997

utime(3) utime(3)

NAME

utime - set file times files, times

SYNOPSIS

#include <types.h>
utime(name, newtime)
char *name;
time_t newtime[2];

DESCRIPTION utime sets the access and modify times for the file name to the values given in the newtime array (in that or der).

DIAGNOSTICS utime retur ns 0 if successful, -1 if not.

SEE ALSO

Utility Programs - ls System Calls - utimes(), stat()

BOOK_2 : vprintf.3.doc 599 Tue Jan 28 15:16:00 1997

vprintf(3) vprintf(3)

NAME

vprintf, vfprintf,
  vsprintf - print formatted output of varargs argument list

SYNOPSIS

#include <stdio.h>
#include <varargs.h>

int vprintf(format, ap)
char *format;
va_list ap;

int vfprintf(stream, format, ap)
FILE *stream;
char *format;
va_list ap;

int vsprintf(s, format, ap)
char *s, *format;
va_list ap;

DESCRIPTION

vprintf, vfprintf and vsprintf ar e the same as printf, fprintf, and
sprintf, r espectively, except that instead of being called with a variable

number of ar guments, they ar e called with a variable ar gument list as defined in varargs.h.

SEE ALSO

Library Functions - printf()

BOOK_2 : xdr.3.doc 600 Tue Jan 28 15:16:00 1997

xdr(3) xdr(3)

NAME

xdr - library routines for external data representation

SYNOPSIS AND DESCRIPTION

These r outines allow C pr ogrammers to describe arbitrary data structur es in a machine-independent fashion. Data for r emote pr ocedur e calls ar e transmitted using these r outines.

xdr_array(xdrs, arrp, sizep, maxsize, elsize, elproc)
XDR *xdrs;
char **arrp;
u_int *sizep, maxsize, elsize;
xdrproc_t elproc;

A filter primitive that translates between variable-length arrays and their corr esponding exter nal r epr esentations. The parameter arrp is the addr ess of the pointer to the array, while sizep is the addr ess of the element count of the array; this element count cannot exceed maxsize. The parameter elsize is the size of each of the array’s elements, and elproc is an XDR filter that translates between the array elements’ C for m, and their exter nal r epr esentation. This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdr_bool(xdrs, bp)
XDR *xdrs;
bool_t *bp;

A filter primitive that translates between booleans (C integers) and their exter nal r epr esentations. When encoding data, this filter pr oduces values of either 1 or 0. This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdr_bytes(xdrs, sp, sizep, maxsize)
XDR *xdrs;
char **sp;
u_int *sizep, maxsize;

A filter primitive that translates between counted byte strings and their exter nal r epr esentations. The parameter sp is the addr ess of the string pointer . The length of the string is located at addr ess sizep; strings cannot be longer than maxsize. This r outine r etur ns 1 if it succeeds, 0 otherwise.

BOOK_2 : xdr.3.doc 601 Tue Jan 28 15:16:00 1997

xdr(3) xdr(3)

xdr_char(xdrs, cp)
XDR *xdrs;
char *cp;

A filter primitive that translates between C characters and their exter nal repr esentations. This r outine r etur ns 1 if it succeeds, 0 otherwise.

NOTE

Encoded characters ar e not packed, and occupy 4 bytes each. For arrays of characters, it is worthwhile to consider xdr_bytes(), xdr_opaque(), or xdr_string().

void
xdr_destroy(xdrs)
XDR *xdrs;

A macr o that invokes the destr oy r outine associated with the XDR str eam, xdrs. Destruction usually involves fr eeing private data structur es associated with the str eam. Using xdrs after invoking xdr_destroy() is undefined.

xdr_double(xdrs, dp)
XDR *xdrs;
double *dp;

A filter primitive that translates between C double pr ecision numbers and their exter nal r epr esentations. This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdr_enum(xdrs, ep)
XDR *xdrs;
enum_t *ep;

A filter primitive that translates between C enums (actually integers) and their exter nal r epr esentations. This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdr_float(xdrs, fp)
XDR *xdrs;
float *fp;

BOOK_2 : xdr.3.doc 602 Tue Jan 28 15:16:00 1997

xdr(3) xdr(3)

A filter primitive that translates between C floats and their exter nal repr esentations. This r outine r etur ns 1 if it succeeds, 0 otherwise.

void
xdr_free(proc, objp)
xdrproc_t proc;
char *objp;

Generic fr eeing r outine. The first ar gument is the XDR routine for the object being fr eed. The second ar gument is a pointer to the object itself.

NOTE

The pointer passed to this r outine is not fr eed, but what it points to is fr eed (recursively).

u_int
xdr_getpos(xdrs)
XDR *xdrs;

A macr o that invokes the get-position r outine associated with the XDR str eam, xdrs. The r outine r etur ns an unsigned integer , which indicates the position of the XDR byte str eam. A desirable featur e of XDR str eams is that simple arithmetic works with this number , although the XDR str eam instances need not guarantee this.

long *
xdr_inline(xdrs, len)
XDR *xdrs;
int len;

A macr o that invokes the in-line r outine associated with the XDR str eam, xdrs. The r outine r etur ns a pointer to a contiguous piece of the str eam’s buf fer; len is the byte length of the desir ed buf fer.

NOTE

Pointer is cast to long *.

BOOK_2 : xdr.3.doc 603 Tue Jan 28 15:16:00 1997

xdr(3) xdr(3)

WARNING

xdr_inline() may r etur n NULL (0) if it cannot allocate a contiguous piece of a buf fer. Ther efor e the behavior may vary among str eam instances; it exists for the sake of ef ficiency.

xdr_int(xdrs, ip)
XDR *xdrs;
int *ip;

A filter primitive that translates between C integers and their exter nal repr esentations. This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdr_long(xdrs, lp)
XDR *xdrs;
long *lp;

A filter primitive that translates between C long integers and their exter nal repr esentations. This r outine r etur ns 1 if it succeeds, 0 otherwise.

void
xdrmem_create(xdrs, addr, size, op)
XDR *xdrs;
char *addr;
u_int size;
enum xdr_op op;

This r outine initializes the XDR str eam object pointed to by xdrs. The str eam’s data is written to, or r ead fr om, a chunk of memory at location addr whose length is no mor e than size bytes long. The op deter mines the dir ection of the XDR str eam (either XDR_ENCODE, XDR_DECODE, or

XDR_FREE).

xdr_opaque(xdrs, cp, cnt)
XDR *xdrs;
char *cp;
u_int cnt;

A filter primitive that translates between fixed size opaque data and its exter nal r epr esentation. The parameter cp is the addr ess of the opaque object, and cnt is its size in bytes. This r outine r etur ns 1 if it succeeds, 0 otherwise.

BOOK_2 : xdr.3.doc 604 Tue Jan 28 15:16:00 1997

xdr(3) xdr(3)

xdr_pointer(xdrs, objpp, objsize, xdrobj)
XDR *xdrs;
char **objpp;
u_int objsize;
xdrproc_t xdrobj;

Like xdr_reference() except that it serializes NULL pointers, wher eas xdr_reference() does not. Thus, xdr_pointer() can r epr esent recursive data structur es, such as binary tr ees or linked lists.

void
xdrrec_create(xdrs, sendsize, recvsize, handle, readit,
writeit)
XDR *xdrs;
u_int sendsize, recvsize;
char *handle;
int (*readit) (), (*writeit) ();

This r outine initializes the XDR str eam object pointed to by xdrs. The str eam’s data is written to a buf fer of size sendsize; a value of 0 indicates the system should use a suitable default. The str eam’s data is r ead fr om a buf fer of size recvsize; it too can be set to a suitable default by passing a 0 value. When a str eam’s output buf fer is full, writeit is called. Similarly, when a str eam’s input buf fer is empty, readit is called. The behavior of these two r outines is similar to the system calls read and write, except that handle is passed to the for mer r outines as the first parameter .

NOTE

The XDR str eam’s op field must be set by the caller .

WARNING

This XDR str eam implements an inter mediate r ecor d str eam. Ther efor e ther e ar e additional bytes in the str eam to pr ovide r ecor d boundary infor mation.

xdrrec_endofrecord(xdrs, sendnow)
XDR *xdrs;
int sendnow;

BOOK_2 : xdr.3.doc 605 Tue Jan 28 15:16:00 1997

xdr(3) xdr(3)

This r outine can be invoked only on str eams cr eated by

xdrrec_create(). The data in the output buf fer is marked as a completed recor d, and the output buf fer is optionally written out if sendnow is nonzer o. This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdrrec_eof(xdrs)
XDR *xdrs;

This r outine can be invoked only on str eams cr eated by

xdrrec_create(). After consuming the r est of the curr ent r ecor d in the str eam, this r outine r etur ns 1 if the str eam has no mor e input, 0 otherwise.

xdrrec_skiprecord(xdrs)
XDR *xdrs;

This r outine can be invoked only on str eams cr eated by

xdrrec_create(). It tells the XDR implementation that the r est of the curr ent r ecor d in the str eam’s input buf fer should be discar ded. This routine r etur ns 1 if it succeeds, 0 otherwise.

xdr_reference(xdrs, pp, size, proc)
XDR *xdrs;
char **pp;
u_int size;
xdrproc_t proc;

A primitive that pr ovides pointer chasing within structur es. The parameter pp is the addr ess of the pointer; size is the size of the structur e that *pp points to; and proc is an XDR pr ocedur e that filters the structur e between its C for m and its exter nal r epr esentation. This r outine r etur ns 1 if it succeeds, 0 otherwise.

WARNING

This r outine does not understand NULL pointers. Use xdr_pointer() instead.

xdr_setpos(xdrs, pos)
XDR *xdrs;
u_int pos;

BOOK_2 : xdr.3.doc 606 Tue Jan 28 15:16:00 1997

xdr(3) xdr(3)

A macr o that invokes the set position r outine associated with the XDR str eam xdrs. The parameter pos is a position value obtained fr om xdr_getpos(). This r outine r etur ns 1 if the XDR str eam could be repositioned, and 0 otherwise.

WARNING

It is dif ficult to r eposition some types of XDR str eams, so this r outine may fail with one type of str eam and succeed with another .

xdr_short(xdrs, sp)
XDR *xdrs;
short *sp;

A filter primitive that translates between C short integers and their exter nal r epr esentations. This r outine r etur ns 1 if it succeeds, 0 otherwise.

void
xdrstdio_create(xdrs, file, op)
XDR *xdrs;
FILE *file;
enum xdr_op op;

This r outine initializes the XDR str eam object pointed to by xdrs. The XDR str eam data is written to, or r ead fr om, the Standar d I/O str eam file. The parameter op deter mines the dir ection of the XDR str eam (either

XDR_ENCODE, XDR_DECODE, or XDR_FREE).

WARNING

The destroy routine associated with such XDR str eams calls fflush() on the file str eam, but never fclose().

xdr_string(xdrs, sp, maxsize)
XDR *xdrs;
char **sp;
u_int maxsize;

A filter primitive that translates between C strings and their corr esponding exter nal r epr esentations. Strings cannot be longer than maxsize.

BOOK_2 : xdr.3.doc 607 Tue Jan 28 15:16:00 1997

xdr(3) xdr(3)

NOTE

sp is the addr ess of the string’s pointer . This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdr_u_char(xdrs, ucp)
XDR *xdrs;
unsigned char *ucp;

A filter primitive that translates between unsigned C characters and their exter nal r epr esentations. This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdr_u_int(xdrs, up)
XDR *xdrs;
unsigned *up;

A filter primitive that translates between C unsigned integers and their exter nal r epr esentations. This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdr_u_long(xdrs, ulp)
XDR *xdrs;
unsigned long *ulp;

A filter primitive that translates between C unsigned long integers and their exter nal r epr esentations. This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdr_u_short(xdrs, usp)
XDR *xdrs;
unsigned short *usp;

A filter primitive that translates between C unsigned short integers and their exter nal r epr esentations. This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdr_union(xdrs, dscmp, unp, choices, dfault)
XDR *xdrs;
int *dscmp;
char *unp;
struct xdr_discrim *choices;

BOOK_2 : xdr.3.doc 608 Tue Jan 28 15:16:00 1997

xdr(3) xdr(3)

bool_t (*defaultarm) (); /* may equal NULL */

A filter primitive that translates between a discriminated C union and its corr esponding exter nal r epr esentation. It first translates the discriminant of the union located at dscmp. This discriminant is always an enum_t. Next the union located at unp is translated. The parameter choices is a pointer to an array of xdr_discrim() structur es. Each structur e contains an order ed pair of [ value, proc]. If the union’s discriminant is equal to the associated value, then the proc is called to translate the union. The end of the xdr_discrim() structur e array is denoted by a r outine of value NULL. If the discriminant is not found in the choices array, then the defaultar m pr ocedur e is called (if it is not NULL). r etur ns 1 if it succeeds, 0 otherwise.

xdr_vector(xdrs, arrp, size, elsize, elproc)
XDR *xdrs;
char *arrp;
u_int size, elsize;
xdrproc_t elproc;

A filter primitive that translates between fixed-length arrays and their corr esponding exter nal r epr esentations. The parameter arrp is the addr ess of the pointer to the array, while size is the element count of the array. The parameter elsize is the size of each of the array’s elements, and elproc is an XDR filter that translates between the array elements’ C form, and their exter nal r epr esentation. This r outine r etur ns 1 if it succeeds, 0 otherwise.

xdr_void()

This r outine always r etur ns 1. It may be passed to RPC routines that requir e a function parameter , wher e nothing is to be done.

xdr_wrapstring(xdrs, sp)
XDR *xdrs;
char **sp;

A primitive that calls xdr_string (xdrs, sp, MAXUN.UNSIGNED); wher e

MAXUN.UNSIGNED is the maximum value of an unsigned integer .
xdr_wrapstring() is handy because the RPC package passes a maximum

of two XDR routines as parameters, and xdr_string(), one of the most frequently used primitives, r equir es thr ee. Retur ns 1 if it succeeds, 0 otherwise.

BOOK_2 : xdr.3.doc 609 Tue Jan 28 15:16:00 1997

xdr(3) xdr(3)

SEE ALSO Library Function - rpc() Documents: External Data Representation Standard: Protocol Specification External Data Representation: Sun Technical Notes XDR: External Data Representation Standard, RFC1014, Sun Microsystems, Inc., USC-ISI.

BOOK_2 : xstring.3.doc 610 Tue Jan 28 15:16:00 1997

xstring(3) xstring(3)

NAME

xstring: xtrcpy,
  xtrncpy, xtrcat,
  basename, isdotdir - extensions to string library

SYNOPSIS

#include <string.h>

char *xtrcpy(d, s)
char *d, *s;

char *xtrncpy(d, s, n)
char *d, *s; int n;

char *xtrcat(d, s)
char *d, *s;

char *basename(s)
char *s;

isdotdir(s)
char *s;

DESCRIPTION

The xstring routines pr ovide some extra functionality beyond that available with the string routines. The functions xtrcpy, xtrncpy, and xtrcat work just like strcpy, strncpy, and strcat, except instead of retur ning a pointer to the beginning of the destination string they r etur n a pointer to the last byte copied. Thus a string can be built up fr om several strings by composing these functions appr opriately:

xtrcpy(xtrcpy(xtrcpy(buffer, dirs), "/"), basename);

This method is much faster than a comparable sequence of strcpy and

strcat.

BOOK_2 : xstring.3.doc 611 Tue Jan 28 15:16:00 1997

xstring(3) xstring(3)

The functions basename and isdotdir per form common operations on file names. basename retur ns a pointer to the first character after the last “ /” in the ar gument string. If no “ /” is found, basename retur ns its ar gument.

isdotdir retur ns 1 if the ar gument string is either “ .” or “..”, 0 otherwise.

It is much faster than a pair of strcmp calls.

SEE ALSO

Library Functions - string(), bstring(), ctype()

BOOK_2 : xstring.3.doc 612 Tue Jan 28 15:16:00 1997

xstring(3) xstring(3)

BOOK_2 : MASTERIX.doc 613 Tue Jan 28 15:16:00 1997

Symbols

_edata 110
_end(3) 110
_etext 110
_longjmp 456
_setjmp 456
_tolower 79
_toupper 79

A

a64l(3) 2
abort(3) 3
abs(3) 4
abstimer 200
acos 472
afsync(3) 5
aio_cancel(3) 9
aio_error(3) 11
aio_fsync(3) 13
aio_read(3) 16
aio_return(3) 20
aio_suspend(3) 21
aio_write(3) 23
alarm(3) 27
alloca(3) 28
aread(3) 29
asctime 70
asctime_r 70
asin 472
assert(3) 34
atan 472
atan2 472
atexit(3) 35
atof(3) 36

                                  atoi 36
                                  atol 36
                                  awrite(3) 38

B

basename 610
basename(3) 43
bcmp 47
bcopy 47
bessel(3) 44
bsearch(3) 46
bstring(3) 47
buildgroups(3) 48
BUILDPID(3) 49
bzero 47

C

calloc 252
catoi 36
catol 36
ceil 134
cfgetispeed(3) 52
cfgetospeed 52
cfsetispeed 52
cfsetospeed 52
clock(3) 55
closedir 97
closelog 512
cos 472
creat(3) 56
crypt(3) 57
csem_create(3) 59
csem_create_val 59
csem_delete(3) 62

0 Master Index

BOOK_2 : MASTERIX.doc 614 Tue Jan 28 15:16:00 1997

Index

csem_signal(3) 63
csem_wait(3) 66
ctermid(3) 69
ctime(3) 70
ctime_r 70
ctype(3) 79
cuserid(3) 82
cv_broadcast(3) 83
cv_create(3) 86
cv_delete(3) 89
cv_signal(3) 90
cv_wait(3) 93

D

difftime 70
difftime(3) 96
directory(3) 97
directory(3) POSIX.4a 99
div(3) 101
drand48(3) 103

E

econvert(3) 106
ecvt(3) 108
encrypt 57
endfsent 164
endgrent 166
endgrent_r 166
endprotoent 186
endpwent 189
endpwent_r 189
endrpcent 192
endservent 197
endttyent 203
endutent 205
erand48 103
erf(3) 111
evtaddset 112
evtdelset 112
evtemptyset(3) 112
evtfillset 112

                                  evtismember 112
                                  evtpoll(3) 114
                                  evtprocmask(3) 116
                                  evtraise(3) 118
                                  evtsetjmp(3) 120
                                  evtsuspend(3) 122
                                  execl(3) 124
                                  execle 124
                                  execlp 124
                                  execv 124
                                  execvp 124
                                  exit(3) 126
                                  exp(3) 127

F

fabs 134
fclose(3) 129
fconvert 106
fdopen 135
ferror(3) 130
fflush 129
fgetattr 152
fgetc 154
fgetcap 156
fgetent 539
fgetgrent 166
fgetpos 146
fgetpwent 189
fgets 195
findpath(3) 131
flockfile(3) 132
floor(3) 134
fmod 134
fopen(3) 135
fpathconf 305
fperror 311
fpgetround(3) 137
fprintf 316
fpsignal 311
fputc 386
fread(3) 141

BOOK_2 : MASTERIX.doc 615 Tue Jan 28 15:16:00 1997

Index

free 252
freopen 135
frexp(3) 143
fscanf 424
fseek(3) 144
fsetpos(3) 146
fsgetcap 156
ftell 144
ftok(3) 147
ftw(3) 149
funlockfile 132
fwrite 141

G

gamma(3) 151
getattr(3) 152
getc(3) 154
getcap(3) 156
getchar 154
getclock(3) 159
getcwd(2) 161
getenv(3) 163
getfsent(3) 164
getfsfile 164
getfsspec 164
getfstype 164
getgrent(3) 166
getgrent_r 166
getgrgid 166
getgrgid_r 166
getgrnam 166
getgrnam_r 166
getgroups(3) 169
gethostent(3) 171
gethz(3) 173
getincr(3) 174
getlogin(3) 177
getnetent(3) 179
getopt(3) 181
getpass(3) 183
getpgrp(3) 184

                                  getprio(3) 185
                                  getprotobyname 186
                                  getprotobynumber 186
                                  getprotoent(3) 186
                                  getpw(3) 188
                                  getpwent(3) 189
                                  getpwent_r 189
                                  getpwnam 189
                                  getpwnam_r 189
                                  getpwuid 189
                                  getpwuid_r 189
                                  getrpcbyname 192
                                  getrpcbynumber 192
                                  getrpcent(3) 192
                                  getrpcport(3) 194
                                  gets(3) 195
                                  getservbyname 197
                                  getservbyport 197
                                  getservent(3) 197
                                  getstid(3) 199
                                  gettimer(3) 200
                                  getttyent(3) 203
                                  getttyidx 203
                                  getttynam 203
                                  getttyname 203
                                  getutent(3) 205
                                  getutline 205
                                  getw 154
                                  getwd(3) 207
                                  gmtime 70
                                  gmtime_r 70

H

hcreate 208
hdestroy 208
hsearch(3) 208
htonl(3) 210
htons 210

I

IEEEerr(3) 211

BOOK_2 : MASTERIX.doc 616 Tue Jan 28 15:16:00 1997

Index

index 497
inet_addr(3) 212
inet_lnaof 212
inet_makeaddr 212
inet_netof 212
inet_network 212
inet_ntoa 212
initgroups(3) 215
initrandom 394
Intro(3) 1
iosuspend(3) 216
isalnum 79
isalpha 79
isascii 79
isatty(3) 218
iscntrl 79
isdigit 79
isdotdir 610
isgraph 79
islower 79
isnan(3) 220
isnand 220
isnanf 220
isprint 79
ispunct 79
isspace 79
isupper 79
isxdigit 79

J

jrand48 103

L

l3tol(3) 221
l64a 2
lcong48 103
ldexp 143
libexpect(3) 222
lio_listio(3) 236
listio(3) 240
localeconv(1) 245

                                  localtime 70
                                  localtime_r 70
                                  log 127
                                  log10 127
                                  logname(3) 249
                                  longjmp 456
                                  lrand48 103
                                  lsearch(3) 250

M

malloc(3) 252
mbchar(3) 254
mblen 254
mbstowcs 256
mbstring(3) 256
mbtowc 254
memccpy 257
memchr 257
memcmp 257
memcpy 257
memmove 257
memory(3) 257
memset 257
mkfifo(3) 259
mktemp(3) 261
mktime 70
mktimer(3) 262
mlock(3) 265
mlockall(3) 267
modf 143
mq_close(3) 269
mq_getattr(3) 270
mq_notify(3) 274
mq_open(3) 276
mq_receive(3) 280
mq_selective_receive(3) 282
mq_send(3) 285
mq_setattr(3) 287
mq_unlink(3) 290
mqgetpid(3) 272
mrand48 103

BOOK_2 : MASTERIX.doc 617 Tue Jan 28 15:16:00 1997

Index

mutex_create(3) 292
mutex_delete(3) 294
mutex_enter(3) 296
mutex_exit(3) 298

N

net_error(3) 303
nlist(3) 304
nrand48 103
ntohl 210
ntohs 210

O

opendir 97
openlog 512
optarg 181
opterr 181
optind 181

P

pathconf(3) 305
pause(3) 310
pclose 314
perror(3) 311
placebuf(3) 313
popen(3) 314
popenr 314
pow 127
printf(3) 316
psignal 311
pthread_attr_create(3) 320
pthread_attr_delete 320
pthread_attr_getinheritsched(3)

323

pthread_attr_getprio(3) 325
pthread_attr_getsched(3) 327
pthread_attr_getstacksize(3) 329
pthread_attr_setinheritsched 323
pthread_attr_setprio 325
pthread_attr_setsched 327
pthread_attr_setstacksize 329

                                  pthread_cancel(3) 331
                                  pthread_cleanup_push(3) 333
                                  pthread_cond_broadcast(3) 337
                                  pthread_cond_destroy(3) 340
                                  pthread_cond_init(3) 341
                                  pthread_cond_signal(3) 344
                                  pthread_cond_timedwait 347
                                  pthread_cond_wait(3) 347
                                  pthread_condattr_create(3) 335
                                  pthread_condattr_delete 335
                                  pthread_create(3) 351
                                  pthread_detach(3) 354
                                  pthread_equal(3) 356
                                  pthread_exit(3) 357
                                  pthread_getprio(3) 358
                                  pthread_getspecific(3) 359
                                  pthread_join(3) 361
                                  pthread_keycreate(3) 363
                                  pthread_kill(3) 365
                                  pthread_mutex_destroy(3) 368
                                  pthread_mutex_init(3) 369
                                  pthread_mutex_lock(3) 371
                                  pthread_mutex_trylock 371
                                  pthread_mutex_unlock(3) 373
                                  pthread_mutexattr_create(3) 366
                                  pthread_mutexattr_delete 366
                                  pthread_once(3) 375
                                  pthread_self(3) 377
                                  pthread_setasynccancel 378
                                  pthread_setcancel(3) 378
                                  pthread_setprio(3) 380
                                  pthread_setscheduler(3) 381
                                  pthread_setspecific 359
                                  pthread_testcancel(3) 383
                                  pthread_yield(3) 385
                                  putc(3) 386
                                  putchar 386
                                  putenv(3) 388
                                  putpwent(3) 389
                                  puts(3) 390
                                  pututline 205
                                  putw 386

BOOK_2 : MASTERIX.doc 618 Tue Jan 28 15:16:00 1997

Index

pwait 314
pwait3 314

Q

qsort(3) 391

R

raise(3) 392
rand(3) 393
random(3) 394
readdir 97
realloc 252
regcmp(3) 396
reltimer 200
remove(3) 397
resabs 200
resclock 159
resrel 200
rewind 144
rewinddir 97
rindex 497
rpc(3) 398
rtcreate(3) 416
rtfsync(3) 420

S

scandir(3) 422
scanf(3) 424
sched_get_priority_max(3) 429
sched_get_priority_min 429
sched_getparam(3) 428
sched_getscheduler(3) 431
sched_rr_get_interval 429
sched_setparam(3) 433
sched_setscheduler(3) 435
sched_yield(3) 437
seed48 103
seekdir 97
sem_close(3) 438
sem_destroy(3) 439
sem_getvalue(3) 440

                                  sem_init(3) 441
                                  sem_open(3) 443
                                  sem_post(3) 445
                                  sem_trywait 447
                                  sem_unlink(3) 446
                                  sem_wait(3) 447
                                  setattr(3) 449
                                  setbuf(3) 452
                                  setbuffer(3) 454
                                  setclock 159
                                  setegid 463
                                  seteuid 463
                                  setfsent 164
                                  setgid 463
                                  setgrent 166
                                  setgrent_r 166
                                  setjmp(3) 456
                                  setkey 57
                                  setlocale(3) 458
                                  setlogmask 512
                                  setprio(3) 461
                                  setprotoent 186
                                  setpwent 189
                                  setpwent_r 189
                                  setrgid 463
                                  setrpcent 192
                                  setruid 463
                                  setservent 197
                                  setstate 394
                                  setttyent 203
                                  setuid(3) 463
                                  setutent 205
                                  sigaddset 470
                                  sigdelset 470
                                  sigemptyset 470
                                  sigfillset 470
                                  sigismember 470
                                  siglongjmp 468
                                  signal(3) 465
                                  sigsetjmp(3) 468
                                  sigsetops(3) 470
                                  sin(3) 472

BOOK_2 : MASTERIX.doc 619 Tue Jan 28 15:16:00 1997

Index

sinh(3) 474
sleep(3) 475
spipe(3) 477
sprintf 316
sputl(3) 478
sqrt 127
srand48 103
srandom 394
sscanf 424
ssignal(3) 479
st_cancel(3) 481
st_default_attr(3) 483
st_getspecific(3) 486
st_keycreate(3) 488
st_new(3) 490
st_pushrecover(3) 493
st_setcancel(3) 505
st_testcancel(3) 507
strcat 497
strchr 497
strcmp 497
strcoll(3) 495
strcpy 497
strcspn 497
strdup 497
strerror(3) 496
strftime 70
STRING 497
strlen 497
strncat 497
strncmp 497
strncpy 497
strpbrk 497
strrchr 497
strspn 497
strstr 497
strtod(3) 501
strtok 497
strtok_r 497
strtol(3) 502
strxfrm(3) 504
swab(3) 509

                                  sysconf(3) 510
                                  syslog(3) 512
                                  system(3) 516

T

t_accept(3) 517
t_alloc(3) 520
t_bind(3) 522
t_close(3) 530
t_connect(3) 531
t_error(3) 543
t_free(3) 544
t_getinfo(3) 546
t_getstate(3) 550
t_listen(3) 554
t_look(3) 556
t_open(3) 561
t_optmgmt(3) 565
t_rcv(3) 568
t_rcvconnect(3) 570
t_rcvdis(3) 572
t_rcvrel(3) 574
t_rcvudata(3) 576
t_rcvuderr(3) 578
t_snd(3) 583
t_snddis(3) 585
t_sndrel(3) 587
t_sndudata(3) 589
t_sync(3) 591
t_unbind(3) 594
tan 472
tcdrain 534
tcflow 534
tcflush 534
tcgetattr(3) 525
tcgetpgrp(3) 528
tcsendbreak(3) 534
tcsetpgrp(3) 537
tdelete 580
telldir 97
termcap(3) 539

BOOK_2 : MASTERIX.doc 620 Tue Jan 28 15:16:00 1997

Index

tfind 580
tgetent 539
tgetflag 539
tgetnum 539
tgetstr 539
tgoto 539
time(3) 552
timezone 70
tmpfile(3) 558
tmpnam(3) 559
toascii 79
tolower 79
toupper 79
tputs 539
tsearch(3) 580
ttyconfig(3) 593
ttyname 218
ttyname_r 218
twalk 580
tzname 70
tzset 70
tzset(3) 595

U

ungetc(3) 596
unlocked_fflush 129
unlocked_fgetc 154
unlocked_fgets 195
unlocked_fprintf 316
unlocked_fputc 386
unlocked_fread 141
unlocked_fwrite 141
unlocked_getc 154
unlocked_getchar 154
unlocked_gets 195
unlocked_getw 154
unlocked_printf 316
unlocked_putc 386
unlocked_putchar 386
unlocked_putw 386
unlocked_sprintf 316

                                  unlocked_ungetc 596
                                  utime(3) 598
                                  utmpname 205

V

vfprintf 599
vprintf(3) 599
vsprintf 599
vsyslog 512

W

wcstombs 256
wctomb 254

X-Z

xdr(3) 600
xstring(3) 610
xtrcat 610
xtrcpy 610
xtrncpy 610