-- --

IEEE P1003.2 Draft 11.2 - September 1991

Copyright � 1991 by the Institute of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change. The publication, distribution, or copying of this draft, as well as all derivative works based on this draft, is expressly prohibited except as set forth below.

Permission is hereby granted for IEEE Standards Committee participants to reproduce this document for purposes of IEEE standardization activities only, and subject to the restrictions contained herein.

Permission is hereby also granted for member bodies and technical committees of ISO and IEC to reproduce this document for purposes of developing a national position, subject to the restrictions contained herein.

Permission is hereby also granted to the preceding entities to make limited copies of this document in an electronic form only for the stated activities.

The following restrictions apply to reproducing or transmitting the document in any form: 1) all copies or portions thereof must identify the document’s IEEE project number and draft number, and must be accompanied by this entire notice in a prominent location; 2) no portion of this document may be redistributed in any modified or abridged form without the prior approval of the IEEE Standards Department.

Other entities seeking permission to reproduce this document, or any portion thereof, for standardization or other activities, must contact the IEEE Standards Department for the appropriate license.

Use of information contained in this unapproved draft is at your own risk.

IEEE Standards Department Copyright and Permissions 445 Hoes Lane, P.O. Box 1331 Piscataway, NJ 08855-1331, USA +1 (908) 562-3800 +1 (908) 562-1571 [FAX]

-- --

350 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh 351 #include <signal.h>

352 int system(const char *cmd) 1 353 { 354 int stat; 355 pid_t pid; 356 struct sigaction sa, savintr, savequit; 357 sigset_t saveblock;

358 if (cmd == NULL) 359 return(1); 360 sa.sa_handler = SIG_IGN; 361 sigemptyset(&sa.sa_mask); 362 sa.sa_flags = 0; 363 sigemptyset(&savintr.sa_mask); 1 364 sigemptyset(&savequit.sa_mask); 1 365 sigaction(SIGINT , &sa, &savintr); 366 sigaction(SIGQUIT , &sa, &savequit); 367 sigaddset(&sa.sa_mask, SIGCHLD); 1 368 sigprocmask(SIG _BLOCK, &sa.sa_mask, &saveblock); 369 if ((pid = fork()) == 0) { 370 sigaction(SIGINT , &savintr, (struct sigaction *)0); 371 sigaction(SIGQUIT , &savequit, (struct sigaction *)0); 372 sigprocmask(SIG _SETMASK, &saveblock, (sigset_t *)0); 373 execl("/bin/sh", "sh", "-c", cmd, (char *)0); 374 _exit(127); 375 } 376 if (pid == -1) { 377 stat = -1; /* errno comes from fork() */ 378 } else { 379 while (waitpid(pid, &stat, 0) == -1) { 380 if (errno != EINTR) { 381 stat = -1; 382 break; 383 } 384 } 385 } 386 sigaction(SIGINT , &savintr, (struct sigaction *)0); 387 sigaction(SIGQUIT , &savequit, (struct sigaction *)0); 388 sigprocmask(SIG _SETMASK, &saveblock, (sigset_t *)0); 389 return(stat); 390 } 391 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

392 Figure B-1 - Sample system () Implementation

393 Note that, while a particular implementation of system () (such as the one above) 394 can assume a particular path for the shell, such a path is not necessarily valid on 395 another system. The above example is not portable, and is not intended to be. 396 There is no defined way for an application to find the specific path for the shell. 397 However, confstr () can provide a value for PATH that is guaranteed to find the sh

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

398 utility.

399 One reviewer suggested that an implementation of system () might want to use an 400 environment variable such as SHELL to determine which command interpreter to 401 use. The supposed implementation would use the default command interpreter if 402 the one specified by the environment variable was not available. This would 403 allow a user, when using an application that prompts for command lines to be 404 processed using system (), to specify a different command interpreter. Such an 405 implementation is discouraged. If the alternate command interpreter did not fol- 406 low the command line syntax specified in POSIX. 2, then changing SHELL would 407 render system () nonconformant. This would affect applications that expected the 408 specified behavior from system (), and since this standard does not mention that 409 SHELL affects system (), the application would not know that it needed to unset 410 SHELL .

411 B.3.2 C Binding for Pipe Communications with Programs

412 Functions: popen (), pclose ()

413 B.3.2.1 Synopsis

414 #include <stdio.h>

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

416 int pclose(FILE *stream );

417 B.3.2.2 Description

418 The popen () function shall execute the command specified by the string command . 419 It shall create a pipe between the calling program and the executed command, 420 and return a pointer to a C Standard {7}stream that can be used to either read 421 from or write to the pipe. The pclose () function shall close the stream, wait for 422 the command to terminate, and return the termination status from the command 423 language interpreter.

424 The environment of the executed command shall be as if a child process were 425 created within the popen () call using the fork () function, and the child invoked 426 the sh utility using the call:

427 execl( <shell path >, "sh", "-c", command , (char *)0);

428 where <shell path> is an unspecified pathname for the sh utility. However, 1 429 popen () shall ensure that any streams from previous popen () calls that remain 1 430 open in the parent process are closed in the new child process. 1

431 The mode argument to popen () is a string that specifies I/O mode:

432 (1) If mode is "r" , when the child process is started its file descriptor 433 STDOUT _FILENO shall be the writable end of the pipe, and the file 434 descriptor fileno (stream ) in the calling process, where stream is the 435 stream pointer returned by popen (), shall be the readable end of the pipe.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

436 (2) If mode is "w" , when the child process is started its file descriptor 437 STDIN _FILENO shall be the readable end of the pipe, and the file descrip- 438 tor fileno (stream ) in the calling process, where stream is the stream 439 pointer returned by popen (), shall be the writable end of the pipe.

440 (3) If mode is any other value, the result is undefined.

441 A stream opened by popen () should be closed by pclose (). As stated above, 442 pclose () shall return the termination status from the command language inter- 443 preter. However, if the application has called any of the following:

444 (1) wait (),

445 (2) waitpid () with a pid argument less than or equal to zero or equal to the 446 process ID of the command line interpreter, or

447 (3) any other function not defined in POSIX .1 {8}or POSIX. 2 that could do one 448 of the above

449 and one of those calls caused the termination status to be unavailable to pclose (), 450 then pclose () shall return - 1 with errno set to [ECHILD ] to report this situation. 451 In any case, pclose () shall not return before the child process created by popen () 452 has terminated.

453 If the command language interpreter cannot be executed, the child termination 454 status returned by pclose () shall be as if the command language interpreter ter- 455 minated using exit (127) or _exit (127). If it can be executed, the exit () value shall 456 be as described for the sh utility.

457 The pclose () function shall not affect the termination status of any child of the cal- 458 ling process other than the one created by popen () for the associated stream.

459 If the argument stream to pclose () is not a pointer to a stream created by popen (), 460 the result of pclose () is undefined.

461 After popen (), both the parent and the child process shall be capable of executing 462 independently before either terminates. See 2.9.1.2.

463 B.3.2.3 Returns

464 The popen () function shall return a NULL pointer if the pipe or subprocess cannot 465 be created. Otherwise, it shall return a stream pointer as described above.

466 Upon successful return, pclose () shall return the termination status of the com- 467 mand language interpreter. Otherwise, pclose () shall return - 1 and set errno to 468 indicate the error.

469 B.3.2.4 Errors

470 If any of the following conditions are detected, the popen () function shall return 471 NULL and set errno to the corresponding value:

472 [EINVAL ] The mode argument is invalid.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

473 The popen () function may also set errno values as described by the POSIX .1 {8} 474 fork () or pipe () functions.

475 If any of the following conditions are detected, the pclose () function shall return 476 - 1 and set errno to the corresponding value:

477 [ECHILD ] The status of the child process could not be obtained, as described 478 above.

479 B.3.2.5 Rationale. (This subclause is not a part of P1003.2)

480 Examples, Usage

481 Because open files are shared, a mode "r" command can be used as an input filter 482 and a mode "w" command as an output filter.

483 The behavior of popen () is specified for mode s of "r" and "w" . Other modes such 484 as "rb" and "wb" might be supported by specific implementations, but these 485 would not be portable features. Note that historical implementations of popen () 486 only check to see if the first character of mode is r . Thus, a mode of 487 "robert the robot" would be treated as mode "r" , and a mode of 488 "anything else" would be treated as mode "w" .

489 If the application calls waitpid () with a pid argument greater than zero, and it 490 still has a popen ()ed stream open, it must ensure that pid does not refer to the 491 process started by popen ().

492 History of Decisions Made

493 There is a requirement that pclose () not return before the child process ter- 494 minates. This is intended to disallow implementations that return [EINTR ] if a 495 signal is received while waiting. If pclose () returned before the child terminated, 496 there would be no way for the application to discover which child used to be asso- 497 ciated with the stream, and it could not do the cleanup itself.

498 If the stream pointed to by stream was not created by popen (), historical imple- 499 mentations of pclose () return - 1 without setting errno . To avoid requiring pclose () 500 to set errno in this case, this standard makes the behavior undefined. An applica- 501 tion should not use pclose () to close any stream that wasn’t created by popen ().

502 Wording was added in Draft 10 requiring that the parent and child processes be 503 able to execute independently. This behavior has been the intent all along, and 504 the specific words were taken from the current draft of the POSIX. 1a revision to 505 POSIX .1 {8}. Rationale about this wording appears in B.3.1.1 of POSIX. 1a.

506 Some historical implementations either block or ignore the signals SIGINT , 507 SIGQUIT , and SIGHUP while waiting for the child process to terminate. Since this 508 behavior is not described in POSIX. 2, such implementations are not conforming. 509 Also, some historical implementations return [EINTR ] if a signal is received, even 510 though the child process has not terminated. Such implementations are also con- 511 sidered nonconforming.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

512 Consider, for example, an application that uses

513 popen("command", "r")

514 to start command , which is part of the same application. The parent writes a 515 prompt to its standard output (presumably the terminal) and then reads from the 516 popened stream. The child reads the response from the user, does some transfor- 517 mation on the response (pathname expansion, perhaps) and writes the result to 518 its standard output. The parent process reads the result from the pipe, does 519 something with it, and prints another prompt. The cycle repeats. Assuming that 520 both processes do appropriate buffer flushing, this would be expected to work.

521 Modified in Draft 6 to reflect the availability of the waitpid () function in 522 POSIX .1 {8}. To conform to this standard, pclose () must use waitpid (), or some 523 similar function, instead of wait ().

524 Figure B-2 illustrates how the pclose () function might be implemented on a 525 POSIX .1 {8}system.

526 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh 527 int pclose(FILE *stream) 1 528 { 529 int stat; 530 pid_t pid;

531 pid = <pid for process created for stream by popen()> 532 (void) fclose(stream);

533 while (waitpid(pid, &stat, 0) == -1) { 534 if (errno != EINTR) { 535 stat = -1; 536 break; 537 } 538 } 539 return(stat); 540 } 541 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

542 Figure B-2 - Sample pclose () Implementation

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

543 B.4 C Binding for Access Environment Variables

544 Function: getenv ()

545 The C language binding to the service described in 7.2 shall be the POSIX .1 {8} 546 getenv () function.

547 B.5 C Binding for Regular Expression Matching

548 Functions: regcomp (), regexec (), regfree (), regerror ()

549 B.5.1 Synopsis

550 #include <sys/types.h> 551 #include <regex.h>

552 int regcomp(regex_t *preg , const char *pattern , int cflags );

553 int regexec(const regex_t *preg , const char *string , 554 size_t nmatch , regmatch_t pmatch [ ], int eflags );

555 size_t regerror(int errcode , const regex_t *preg , 556 char *errbuf , size_t errbuf_size );

557 void regfree(regex_t *preg );

558 B.5.2 Description

559 These functions shall interpret basic and extended regular expressions, as 560 described in 2.8.

561 The header <regex.h> shall define the structure types regex_t and regmatch_t . 562 The structure type regex_t shall include at least the member shown in Table B-6.

563 The structure type regmatch_t shall contain at least the members shown in 564 Table B-7. The type regoff_t , which shall be defined in <regex.h> , shall be a 1 565 signed arithmetic type that can hold the largest value that can be stored in either 1 566 an off_t or a ssize_t . 1

567 The regcomp () function shall compile the regular expression contained in the 1 568 string pointed to by the pattern argument and place the results in the structure 1 569 pointed to by preg. The cflags argument shall be the bitwise inclusive OR of zero 570 or more of the flags shown in Table B-8, which shall be defined in the header 571 <regex.h> .

572 The default regular expression type for pattern shall be a Basic Regular Expres- 573 sion. The application can specify Extended Regular Expressions using the 574 REG _EXTENDED cflags flag.

575 If the function regcomp () succeeds, it shall return zero; otherwise it shall return 576 nonzero, and the content of preg shall be undefined.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

577 Table B-6 - Structure Type regex_t 578 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

579 Member Member 580 Type Name

Description iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

581 size_t re_nsub Number of parenthesized subexpressions.

582 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

583 Table B-7 - Structure Type regmatch_t 584 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

585 Member Member 586 Type Name

Description iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

587 Byte offset from start of string to start of substring. 1 regoff_t rm_so 588 Byte offset from start of string of the first character after the end of 1 589 substring. 1 regoff_t rm_eo

590 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

591 Table B-8 - regcomp () cflags Argument 592 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

593 flag Description

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

594 REG _EXTENDED Use Extended Regular Expressions. 595 Ignore case in match. See 2.8.2.

REG _ICASE

596 Report only success/fail in regexec ().

REG _NOSUB

597 Change the handling of <newline> , as described in the text.

REG _NEWLINE

598 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

599 Table B-9 - regexec () eflags Argument 600 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

601 flag Description

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

602 The first character of the string pointed to by string is not the beginning of 603 the line. Therefore, the circumflex character (^ ), when taken as a special 604 character, shall not match the beginning of string .

REG _NOTBOL

605 The last character of the string pointed to by string is not the end of the 606 line. Therefore, the dollar sign ($), when taken as a special character, 607 shall not match the end of string .

REG _NOTEOL

608 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

609 If the REG _NOSUB flag was not set in cflags , then regcomp () shall set re_nsub to 610 the number of parenthesized subexpressions [delimited by \( \) in basic regular 611 expressions or ( ) in extended regular expressions] found in pattern.

612 The regexec () function shall compare the null-terminated string specified by string 613 against the compiled regular expression preg initialized by a previous call to 614 regcomp (). If it finds a match, regexec () shall return zero; otherwise it shall 615 return nonzero indicating either no match or an error. The eflags argument shall 616 be the bitwise inclusive OR of zero or more of the flags shown in Table B-9, which 617 shall be defined in the header <regex.h> .

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

B.5 C Binding for Regular Expression Matching 787

618 If nmatch is zero or REG _NOSUB was set in the cflags argument to regcomp (), 619 then regexec () shall ignore the pmatch argument. Otherwise, the pmatch argu- 620 ment shall point to an array with at least nmatch elements, and regexec () shall fill 621 in the elements of that array with offsets of the substrings of string that 622 correspond to the parenthesized subexpressions of pattern : pmatch [i].rm_so shall 623 be the byte offset of the beginning and pmatch [i].rm_eo shall be one greater than 624 the byte offset of the end of substring i. (Subexpression i begins at the ith 625 matched open parenthesis, counting from 1.) Offsets in pmatch [0] shall identify 626 the substring that corresponds to the entire regular expression. Unused elements 627 of pmatch up to pmatch [nmatch - 1] shall be filled with - 1. If there are more than 628 nmatch subexpressions in pattern (pattern itself counts as a subexpression), then 629 regexec () shall still do the match, but shall record only the first nmatch sub- 630 strings.

631 When matching a basic or extended regular expression, any given parenthesized 632 subexpression of pattern might participate in the match of several different sub- 633 strings of string , or it might not match any substring even though the pattern as a 634 whole did match. The following rules shall be used to determine which substrings 635 to report in pmatch when matching regular expressions:

636 (1) If subexpression i in a regular expression is not contained within another 1 637 subexpression, and it participated in the match several times, then the 1 638 byte offsets in pmatch [i] shall delimit the last such match.

639 (2) If subexpression i is not contained within another subexpression, and it 1 640 did not participate in an otherwise successful match, then the byte offsets 1 641 in pmatch [i] shall be - 1. A subexpression shall not participate in the 1 642 match when: 1

643 (a) * or \{ \} appears immediately after the subexpression in a basic 1 644 regular expression, or *, ?, or { } appears immediately after the 1 645 subexpression in an extended regular expression, and the subex- 1 646 pression did not match (matched zero times), or 1

647 (b) | is used in an extended regular expression to select this subexpres- 1 648 sion or another, and the other subexpression matched. 1

649 (3) If subexpression i is contained within another subexpression j, and i is 1 650 not contained within any other subexpression that is contained within j, 1 651 and a match of subexpression j is reported in pmatch [j], then the match 1 652 or nonmatch of subexpression i reported in pmatch [i] shall be as 1 653 described in (1) and (2) above, but within the substring reported in 1 654 pmatch [j] rather than the whole string. 1

655 (4) If subexpression i is contained in subexpression j, and the byte offsets in 1 656 pmatch [j] are - 1, then the byte offsets in pmatch [i] also shall be - 1. 1

657 (5) If subexpression i matched a zero-length string, then both byte offsets in 658 pmatch [i] shall be the byte offset of the character or null terminator 659 immediately following the zero-length string.

660 If, when regexec () is called, the locale is different than when the regular expres- 1 661 sion was compiled, the result is undefined. 1

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

662 If REG _NEWLINE is not set in cflags , then a <newline> character in pattern or 663 string shall be treated as an ordinary character. If REG _NEWLINE is set, then 664 <newline> shall be treated as an ordinary character except as follows:

665 (1) A <newline> in string shall not be matched by a period outside of a 666 bracket expression (see 2.8.3.1.3) or by any form of a nonmatching list 667 (see 2.8.3.2).

668 (2) A circumflex (^ ) in pattern , when used to specify expression anchoring 669 (see 2.8.4.4 and 2.8.4.6), shall match the zero-length string immediately 670 after a <newline> in string , regardless of the setting of REG _NOTBOL.

671 (3) A dollar-sign ($) in pattern , when used to specify expression anchoring, 672 shall match the zero-length string immediately before a <newline> in 673 string , regardless of the setting of REG _NOTEOL.

674 The regfree () function shall free any memory allocated by regcomp () associated 675 with preg .

676 The regerror () function provides a mapping from error codes returned by 677 regcomp () and regexec () to unspecified printable strings. It shall generate a 678 string corresponding to the value of the errcode argument, which shall be the last 679 nonzero value returned by regcomp () or regexec () with the given value of preg . If 680 errcode is not such a value, the content of the generated string is unspecified. If 1 681 preg is (regexec_t )0, but errcode is a value returned by a previous call to regexec () 1 682 or regcomp (), then regerror () still shall generate an error string corresponding to 1 683 the value of errcode , but it might not be as detailed under some implementations. 1

684 If the errbuf_size argument is not zero, regerror () shall place the generated string 685 into the errbuf_size -byte buffer pointed to by errbuf . If the string (including the 686 terminating null) cannot fit in the buffer, regerror () shall truncate the string and 687 null-terminate the result.

688 If errbuf_size is zero, regerror () shall ignore the errbuf argument, but shall return 689 the integer value described below.

690 If the preg argument to regexec () or regfree () is not a compiled regular expression 691 returned by regcomp (), the result is undefined. A preg shall no longer be treated 692 as a compiled regular expression after it is given to regfree ().

693 B.5.3 Returns

694 On successful completion, the regcomp () function shall return zero. On successful 695 completion, the regexec () function shall return zero to indicate that string 696 matched pattern , or REG _NOMATCH (which shall be defined in <regex.h> ) to 697 indicate no match.

698 The regerror () function shall return the size of the buffer needed to hold the entire 699 generated string, including the null termination. If the return value is greater 700 than errbuf_size , the string returned in the buffer pointed to by errbuf has been 701 truncated.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

702 Table B-10 - regcomp (), regexec () Return Values 703 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

704 Error Code Description

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 705 regexec () failed to match

REG _NOMATCH 706 REG _BADPAT Invalid regular expression 707 REG _ECOLLATE Invalid collating element referenced 708 REG _ECTYPE Invalid character class type referenced 709 REG _EESCAPE Trailing \ in pattern 710 REG _ESUBREG Number in \ digit invalid or in error 711 REG _EBRACK [ ] imbalance 712 REG _EPAREN \( \) or ( ) imbalance 713 REG _EBRACE \{ \} imbalance 714 Content of \{ \} invalid: Not a number, number too large, more than two 715 numbers, first larger than second

REG _BADBR

716 REG _ERANGE Invalid endpoint in range expression 717 REG _ESPACE Out of memory 718 ?, *, or + not preceded by valid regular expression

REG _BADRPT

719 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

720 B.5.4 Errors

721 If regcomp () or regexec () fails, it shall return a nonzero value indicating the type 722 of failure. Table B-10 contains the names of macros for error codes that may be 723 returned. If a code is returned, the interpretation shall be as given in the table. 724 The implementation shall define the macros in Table B-10 in <regex.h> , and 725 may define additional macros beginning with ‘‘REG _’’for other error codes. 726 If regcomp () detects an illegal regular expression, it may return REG _BADPAT , or 727 it may return one of the error codes that more precisely describes the error.

728 B.5.5 Rationale. (This subclause is not a part of P1003.2)

729 Examples, Usage

730 An example of using the functions is shown in Figure B-3 731 The following demonstrates how the REG _NOTBOL flag could be used with 732 regexec () to find all substrings in a line that match a pattern supplied by a user. 733 (For simplicity of the example, very little error checking is done.) 734 (void) regcomp (&re, pattern, 0); 735 /* this call to regexec() finds the first match on the line */ 736 error = regexec (&re, &buffer[0], 1, &pm, 0); 737 while (error == 0) { /* while matches found */ 738 <substring found between pm.rm_sp and pm.rm_ep> 739 /* This call to regexec() finds the next match */ 740 error = regexec (&re, pm.rm_ep, 1, &pm, REG_NOTBOL); 741 }

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

790 B C Language Bindings Option

742 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh 743 #include <regex.h>

744 /* 745 * Match string against the extended regular expression in 746 * pattern, treating errors as no match. 747 * 1 748 * Return 1 for match, 0 for no match. 749 */

750 int 751 match(const char *string, const char *pattern) 1 752 { 753 int status; 754 regex_t re;

755 if (regcomp(&re, pattern, REG_EXTENDED|REG_NOSUB) != 0) { 756 return(0); /* report error */ 757 } 758 status = regexec(&re, string, (size_t) 0, NULL, 0); 759 regfree(&re); 760 if (status != 0) { 761 return(0); /* report error */ 762 } 763 return status == 0; 1 764 } 765 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

766 Figure B-3 - Example Regular Expression Matching

767 An application could use regerror(code,preg, NULL,(size_t)0) to find out 768 how big a buffer is needed for the generated string, malloc () a buffer to hold the 769 string, and then call regerror () again to get the string. Alternately, it could allo- 770 cate a fixed, static buffer that is big enough to hold most strings (perhaps 128 771 bytes), and then malloc () a larger buffer if it finds that this is too small.

772 The regmatch () function must fill in all nmatch elements of pmatch , where 1 773 nmatch and pmatch are supplied by the application, even if some elements of 1 774 pmatch do not correspond to subexpressions in pattern . The application writer 1 775 should note that there is probably no reason for using a value of nmatch that is 1 776 larger than preg->re_nsub . 1

777 History of Decisions Made

778 The REG _ICASE flag supports the operations taken by the grep - i option and the 779 historical implementations of ex and vi . Including this flag will make it easier 780 for application code to be written that does the same thing as these utilities.

781 The substrings reported in pmatch [] are defined using offsets from the start of the 782 string rather than pointers. Since this is a new interface, there should be no 783 impact on historical implementations or applications, and offsets should be just as

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

784 easy to use as pointers. The change to offsets was made to facilitate future exten- 785 sions in which the string to be searched is presented to regexec () in blocks, allow- 786 ing a string to be searched that is not all in memory at once.

787 A new type regoff_t is used for the elements of pmatch [] to ensure that the appli- 1 788 cation can represent either the largest possible array in memory (important for a 1 789 POSIX. 2-conforming application) or the largest possible file (important for an 1 790 application using the extension where a file is searched in chunks). 1

791 The working group has rejected, at least for now, the inclusion of a regsub () func- 792 tion that would be used to do substitutions for a matched regular expression. 793 While such a routine would be useful to some applications, its utility would be 794 much more limited than the matching function described here. Both regular 795 expression parsing and substitution are possible to implement without support 796 other than that required by the C Standard {7},but matching is much more com- 797 plex than substituting. The only ‘‘difficult’’ part of substitution, given the infor- 798 mation supplied by regexec (), is finding the next character in a string when there 799 can be multibyte characters. That is a much wider issue, and one that needs a 800 more general solution.

801 The errno variable has not been used for error returns to avoid cluttering up the 802 errno namespace for this feature.

803 In Draft 9, the interface was modified so that the matched substrings rm_sp and 804 rm_ep are in a separate regmatch_t structure instead of in regex_t . This allows a 805 single compiled regular expression to be used simultaneously in several contexts; 806 in main () and a signal handler, perhaps, or in multiple threads of lightweight 807 processes. (The preg argument to regexec () is declared with type const , so the 808 implementation is not permitted to use the structure to store intermediate 809 results.) It also allows an application to request an arbitrary number of sub- 810 strings from a regular expression. (Previous versions reported only ten sub- 811 strings.) The number of subexpressions in the regular expression is reported in 812 re_nsub in preg . With this change to regexec (), consideration was given to drop- 813 ping the REG _NOSUB flag, since the user can now specify this with a zero nmatch 814 argument to regexec (). However, keeping REG _NOSUB allows an implementation 815 to use a different (perhaps more efficient) algorithm if it knows in regcomp () that 816 no subexpressions need be reported. The implementation is only required to fill 817 in pmatch if nmatch is not zero and if REG _NOSUB is not specified. Note that the 818 size_t type, as defined in the C Standard {7}, is unsigned, so the description of 819 regexec () does not need to address negative values of nmatch .

820 The rules for reporting substrings of extended regular expressions are consistent 821 with those used by Henry Spencer’s ‘‘almost public domain’’ version of regexec ().

822 The REG _NOTBOL and REG _NOTEOL flags were added to regexec () in Draft 9. 823 REG _NOTBOL was added to allow an application to do repeated searches for the 824 same pattern in a line. If the pattern contains a circumflex character that should 825 match the beginning of a line, then the pattern should only match when matched 826 against the beginning of the line. Without the REG _NOTBOL flag, the application 827 could rewrite the expression for subsequent matches, but in the general case this 828 would require parsing the expression. The need for REG _NOTEOL is not as clear;

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

829 it was added for symmetry.

830 The addition of the regerror () function addresses the historical need for portable 831 application programs to have access to error information more than ‘‘Function 832 failed to compile/match your regular expression for unknown reasons.’’ 1

833 This interface provides for two different methods of dealing with error conditions. 834 The specific error codes (REG _EBRACE , for example), defined in <regex.h> , allow 835 an application to recover from an error if it is so able. Many applications, espe- 836 cially those that use patterns supplied by a user, will not try to deal with specific 837 error cases, but will just use regerror () to obtain a human-readable error message 838 to present to the user.

839 The regerror () function uses a scheme similar to confstr () to deal with the problem 840 of allocating memory to hold the generated string. The scheme used by strerror () 841 in the C Standard {7}was considered unacceptable since it creates difficulties for 842 multithreaded applications. (POSIX. 4a, a standard for threads, started balloting 1 843 in January 1991.) A different scheme used by regerror () in one draft of this stan- 1 844 dard was eliminated to improve internal consistency, and because the current 845 interface produced greater consensus than the other.

846 The preg argument is provided to regerror () to allow an implementation to gen- 847 erate a more descriptive message than would be possible with errcode alone. An 848 implementation might, for example, save the character offset of the offending 849 character of the pattern in a field of preg , and then include that in the generated 850 message string. The implementation may also ignore preg .

851 A REG _FILENAME flag was considered, but omitted. This flag caused regexec () to 852 match patterns as described in 3.13 instead of regular expressions. This service 853 is now provided by the fnmatch () function [see B.6].

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

854 B.6 C Binding for Match Filename or Pathname

855 Function: fnmatch ()

856 B.6.1 Synopsis

857 #include <fnmatch.h>

858 int fnmatch(const char *pattern , const char *string , int flags );

859 B.6.2 Description

860 The fnmatch () function shall match patterns as described in 3.13.1 and 3.13.2. It 861 checks the string specified by the string argument to see if it matches the pattern 862 specified by the pattern argument.

863 The flags argument modifies the interpretation of pattern and string . It is the bit- 864 wise inclusive OR of zero or more of the flags shown in Table B-11, which are 865 defined in the header <fnmatch.h> . If the FNM _PATHNAME flag is set in flags , 866 then a slash character in string shall be explicitly matched by a slash in pattern ; 867 it shall not be matched by either the asterisk or question-mark special characters, 868 nor by a bracket expression. If the FNM _PATHNAME flag is not set, the slash 869 character shall be treated as an ordinary character.

870 Table B-11 - fnmatch () flags Argument 871 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

872 flags Description

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

873 FNM _NOESCAPE Disable backslash escaping 1 874 Slash in string only matches slash in pattern

FNM _PATHNAME

875 Leading period in string must be exactly matched by period in pattern

FNM _PERIOD

876 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

877 If FNM _NOESCAPE is not set in flags , a backslash character (\ ) in pattern fol- 1 878 lowed by any other character shall match that second character in string . In par- 879 ticular, ’\\’ shall match a backslash in string . If FNM _NOESCAPE is set, a 1 880 backslash character shall be treated as an ordinary character.

881 If FNM _PERIOD is set in flags , then a leading period in string shall match a period 882 in pattern as described by rule (2) in 3.13.2, where the location of ‘‘leading’’ is indi- 1 883 cated by the value of FNM _PATHNAME : 1

884 — If FNM _PATHNAME is set, a period is ‘‘leading’’ if it is the first character in 885 string or if it immediately follows a slash.

886 — If FNM _PATHNAME is not set, a period is ‘‘leading’’ only if it is the first 887 character of string .

888 If FNM _PERIOD is not set, then no special restrictions shall be placed on matching 889 a period.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

890 B.6.3 Returns

891 If string matches the pattern specified by pattern , then fnmatch () shall return 892 zero. If there is no match, fnmatch () shall return FNM _NOMATCH , which shall be 893 defined in the header <fnmatch.h> . If an error occurs, fnmatch () shall return 894 another nonzero value.

895 B.6.4 Errors

896 This standard does not specify any error conditions that are required to be 897 detected by the fnmatch () function. Some errors may be detected under 898 unspecified conditions.

899 B.6.5 Rationale. (This subclause is not a part of P1003.2)

900 Examples, Usage

901 The fnmatch () function has two major uses. It could be used by an application or 902 utility that needs to read a directory and apply a pattern against each entry. The 903 find utility is an example of this. It can also be used by the pax utility to process 904 its pattern operands, or by applications that need to match strings in a similar 905 manner.

906 History of Decisions Made

907 This function replaces the REG _FILENAME flag of regcomp () in early drafts. It 908 provides virtually the same functionality as the regcomp () and regexec () functions 909 using the REG _FILENAME and REG _FSLASH flags [the REG _FSLASH flag was pro- 910 posed for regcomp (), and would have had the opposite effect from 911 FMN _PATHNAME ], but with a simpler interface and less overhead.

912 The name fnmatch () is intended to imply filename match, rather than pathname 913 match. The default action of this function is to match filenames, rather than 914 pathnames, since it gives no special significance to the slash character. With the 915 FNM _PATHNAME flag, fnmatch () does match pathnames, but without tilde expan- 916 sion, parameter expansion, or special treatment for period at the beginning of a 917 filename.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

B.6 C Binding for Match Filename or Pathname 795

918 B.7 C Binding for Command Option Parsing

919 Function: getopt ()

920 B.7.1 Synopsis

921 #include <unistd.h>

922 int getopt(int argc , char * const argv [ ], const char *optstring ); 1

923 extern char *optarg; 924 extern int optind, opterr, optopt;

925 B.7.2 Description

926 The getopt () function is a command-line parser that can be used by applications 927 that follow Utility Syntax Guidelines 3, 4, 5, 6, 7, 9, and 10 in 2.10.2. The 928 remaining guidelines are not addressed by getopt () and are the responsibility of 929 the application.

930 The parameters argc and argv are the argument count and argument array as 931 passed to main (). The argument optstring is a string of recognized option charac- 932 ters; if a character is followed by a colon, the option takes an argument. All 933 option characters allowed by Utility Syntax Guideline 3 are allowed in optstring . 934 The implementation may accept other characters as an extension.

935 The variable optind is the index of the next element of the argv [] vector to be pro- 936 cessed. It is initialized to 1 by the system, and getopt () updates it when it finishes 937 with each element of argv []. When an element of argv [] contains multiple option 938 characters, it is unspecified how getopt () determines which options have already 939 been processed.

940 The getopt () function shall return the next option character from argv that 941 matches a character in optstring , if there is one that matches. If the option takes 1 942 an argument, getopt () shall set the variable optarg to point to the option- 943 argument as follows:

944 (1) If the option was the last character in the string pointed to by an element 945 of argv , then optarg contains the next element of argv , and optind shall 946 be incremented by 2. If the resulting value of optind is not less than 947 argc , this indicates a missing option argument, and getopt () shall return 948 an error indication.

949 (2) Otherwise, optarg points to the string following the option character in 950 that element of argv , and optind shall be incremented by 1.

951 If, when getopt () is called, argv [optind ] is NULL , *argv [optind ] is not the charac- 952 ter - , or argv [optind ] points to the string "- ", getopt () shall return - 1 without 953 changing optind . If argv [optind ] points to the string "- - ", getopt () shall return - 1 954 after incrementing optind .

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

955 If getopt () encounters an option character that is not contained in optstring , it 956 shall return the question-mark (?) character. If it detects a missing option argu- 957 ment, it shall return the colon character (: ) if the first character of optstring was 958 a colon, or a question-mark character otherwise. In either case, getopt () shall set 959 the variable optopt to the option character that caused the error. If the applica- 960 tion has not set the variable opterr to zero and the first character of optstring is 961 not a colon, getopt () shall also print a diagnostic message to standard error using 1 962 the formatting rules specified for the getopts utility (see 4.27.6.2). 1

963 B.7.3 Returns

964 The getopt () function shall return the next option character specified on the com- 965 mand line. The value - 1 shall be returned when all command line options have 966 been parsed.

967 B.7.4 Errors

968 If an invalid option is encountered, getopt () shall return a question-mark charac- 969 ter. If an option with a missing option argument is encountered, getopt () shall 970 return either a question-mark or a colon, as described previously.

971 B.7.5 Rationale. (This subclause is not a part of P1003.2)

972 Examples, Usage

973 The getopt () function is only required to support option characters included in 974 Guideline 3. Many historical implementations of getopt () support other charac- 975 ters as options. This is an allowed extension, but applications that use extensions 976 are not maximally portable. Note that support for multibyte option characters is 977 only possible when such characters can be represented as type int .

978 The code fragment in Figure B-4 shows how one might process the arguments for 979 a utility that can take the mutually exclusive options a and b and the options f 980 and o, both of which require arguments.

981 The code in Figure B-4 accepts any of the following as equivalent:

982 cmd - ao arg path path 983 cmd - a - o arg path path 984 cmd - o arg - a path path 985 cmd - a - o arg - - path path 986 cmd - a - oarg path path 987 cmd - aoarg path path

988 History of Decisions Made

989 Support for the optopt variable was added in Draft 9. This documents historical 990 practice, and allows the application to obtain the identity of the invalid option.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

B.7 C Binding for Command Option Parsing 797

991 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

992 #include <unistd.h>

993 int main (int argc, char *argv[ ]) 1 994 { 1 995 int c, bflg, aflg, errflg = 0; 1 996 char *ifile, *ofile; 1 997 extern char *optarg; 998 extern int optind, optopt; 999 . . . 1000 while ((c = getopt(argc, argv, ":abf:o:")) != -1) { 1001 switch (c) { 1002 case ’a’: 1003 if (bflg) 1004 errflg = 1; 1 1005 else 1006 aflg = 1; 1 1007 break; 1008 case ’b’: 1009 if (aflg) 1010 errflg = 1; 1 1011 else 1012 bflg = 1; 1 1013 bproc( ); 1014 break; 1015 case ’f’: 1016 ifile = optarg; 1017 break; 1018 case ’o’: 1019 ofile = optarg; 1020 break; 1021 case ’:’: / * -f or -o without option-arg */ 1 1022 fprintf (stderr, 1 1023 "Option -%c requires an option-argument\n", 1 1024 optopt); 1 1025 errflg = 1; 1 1026 break; 1027 case ’?’: 1028 fprintf (stderr, 1029 "Unrecognized option: -%c\n", optopt); 1030 errflg = 1; 1 1031 break; 1032 } 1033 } 1034 if (errflg) { 1035 fprintf(stderr, "usage: . . . "); 1036 exit(2); 1037 } 1038 for ( ; optind < argc; optind++) { 1039 if (access(argv[optind], R_OK)) { 1040 . . . 1041 } 1042 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1043 Figure B-4 - Argument Processing with getopt ()

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

798 B C Language Bindings Option

1044 The description was extensively rewritten in Draft 9 to be more explicit about how 1045 optarg and optind are set, and to recognize that this routine deals with a vector of 1046 string pointers, not directly with a shell command line.

1047 The description was modified in Draft 9 to make it clear that getopt (), like the 1048 getopts utility, shall deal with option-arguments whether separated from the 1049 option by <blank> s or not. Note that the requirements on getopt () and getopts 1050 are more stringent than the Utility Syntax Guidelines.

1051 The getopt () function has been changed to return - 1, rather than EOF, so that 1052 <stdio.h> is not required.

1053 The special significance of a colon as the first character of optstring was added in 1 1054 Draft 11 to make getopt () consistent with the getopts utility. It allows an appli- 1 1055 cation to make a distinction between a missing argument and an incorrect option 1 1056 letter without having to examine the option letter. It is true that a missing argu- 1 1057 ment can only be detected in one case, but that is a case that has to be considered. 1

1058 B.8 C Binding for Generate Pathnames Matching a Pattern

1059 Functions: glob (), globfree ()

1060 B.8.1 Synopsis

1061 #include <glob.h>

1062 int glob(const char *pattern , int flags , 1063 int (*errfunc )(const char *epath , int eerrno ), glob_t *pglob);

1064 void globfree(glob_t *pglob);

1065 B.8.2 Description

1066 The glob () function is a pathname generator that implements the rules defined in 1067 3.13, with optional support for rule (3) in 3.13.3.

1068 The header <glob.h> defines the structure type glob_t , which includes at least 1069 the members shown in Table B-12.

1070 The argument pattern is a pointer to a pathname pattern to be expanded. The 1071 glob () function shall match all accessible pathnames against this pattern and 1072 develop a list of all pathnames that match. In order to have access to a path- 1073 name, glob () requires search permission on every component of a path except the 1074 last and read permission on each directory of any filename component of pattern 1075 that contains any of the special characters *, ? or [ . The glob () function stores 1076 the number of matched pathnames into pglob->gl_pathc and a pointer to a list of 1077 pointers to pathnames into pglob->gl_pathv . The pathnames are in sort order as 1078 defined by 2.2.2.30. The first pointer after the last pathname shall be NULL . If 1079 the pattern does not match any pathnames, the returned number of matched 1080 paths is set to zero.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

B.8 C Binding for Generate Pathnames Matching a Pattern 799

1081 Table B-12 - Structure Type glob_t 1082 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1083 Member Member 1084 Type Name

Description iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 1085 Count of paths matched by pattern . 1 size_t gl_pathc 1086 char ** gl_pathv Pointer to a list of matched pathnames. 1087 Slots to reserve at the beginning of gl_pathv . 1 size_t gl_offs 1088 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1089 It is the caller’s responsibility to create the structure pointed to by pglob. The 1090 glob () function shall allocate other space as needed, including the memory pointed 1091 to by gl_pathv . The globfree () function shall free any space associated with pglob 1092 from a previous call to glob ().

1093 The argument flags is used to control the behavior of glob (). The value of flags is 1094 the bitwise inclusive OR of any of the constants shown in Table B-13, which are 1095 defined in <glob.h> .

1096 Table B-13 - glob () flags Argument 1097 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1098 Name Description

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 1099 Append pathnames generated to the ones from a previous call to glob ().

GLOB _APPEND 1100 Make use of pglob->gl_offs . If this flag is set, pglob->gl_offs is used to 1101 specify how many NULL pointers to add to the beginning of 1102 pglob->gl_pathv . In other words, pglob->gl_pathv shall point to 1103 pglob->gl_offs NULL pointers, followed by pglob->gl_pathc pathname 1104 pointers, followed by a NULL pointer.

GLOB _DOOFFS

1105 Causes glob () to return when it encounters a directory that it cannot open 1106 or read. Ordinarily, glob () continues to find matches.

GLOB _ERR

1107 Each pathname that is a directory that matches pattern has a slash 1108 appended.

GLOB _MARK

1109 Support rule (3) in 3.13.3. If pattern does not match any pathname, then 1110 glob () shall return a list consisting of only pattern , and the number of 1111 matched pathnames is 1.

GLOB _NOCHECK

1112 GLOB _NOESCAPE Disable backslash escaping. 1 1113 Ordinarily, glob () sorts the matching pathnames according to the 1114 definition of collation sequence in 2.2.2.30. When this flag is used the 1115 order of pathnames returned is unspecified.

GLOB _NOSORT

1116 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1117 The GLOB _APPEND flag can be used to append a new set of words to those gen- 1118 erated by a previous call to glob (). The following rules apply when two or more 1 1119 calls to glob () are made with the same value of pglob and without intervening 1 1120 calls to globfree (): 1

1121 (1) The first such call shall not set GLOB _APPEND. All subsequent calls 1 1122 shall set it. 1

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

800 B C Language Bindings Option