-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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]

-- --

2314 Utilities other than the special built-ins (see 3.14) shall be invoked in a separate 2315 environment that consists of the following. The initial value of these objects shall 2316 be the same as that for the parent shell, except as noted below.

2317 — Open files inherited on invocation of the shell, open files controlled by the 2318 exec special built-in (see 3.14.6), plus any modifications and additions 2319 specified by any redirections to the utility.

2320 — Current working directory.

2321 — File creation mask.

2322 — If the utility is a shell script, traps caught by the shell shall be set to the 2323 default values and traps ignored by the shell shall be set to be ignored by 2324 the utility. If the utility is not a shell script, the trap actions (default or 2325 ignore) shall be mapped into the appropriate signal handling actions for the 2326 utility.

2327 — Variables with the export attribute, along with those explicitly exported 2328 for the duration of the command, shall be passed to the utility as 2329 POSIX .1 {8}environment variables.

2330 The environment of the shell process shall not be changed by the utility unless 2331 explicitly specified by the utility description (for example, cd and umask ).

2332 A subshell environment shall be created as a duplicate of the shell environment, 1 2333 except that signal traps set by that shell environment shall be set to the default 1 2334 values. Changes made to the subshell environment shall not affect the shell 2335 environment. Command substitution, commands that are grouped with 2336 parentheses, and asynchronous lists shall be executed in a subshell environment. 2337 Additionally, each command of a multicommand pipeline is in a subshell environ- 2338 ment; as an extension, however, any or all commands in a pipeline may be exe- 2339 cuted in the current environment. All other commands shall be executed in the 2340 current shell environment.

2341 3.12.0.1 Shell Execution Environment Rationale. (This subclause is not a part of 2342 P1003.2)

2343 Some systems have implemented the last stage of a pipeline in the current 2344 environment so that commands such as

2345 command | read foo

2346 set variable foo in the current environment. It was decided to allow this exten- 2347 sion, but not require it; therefore, a shell programmer should consider a pipeline 2348 to be in a subshell environment, but not depend on it.

2349 The previous description of execution environment failed to mention that each 2350 command in a multiple command pipeline could be in a subshell execution 2351 environment. For compatibility with some existing shells, the wording was 2352 phrased to allow an implementation to place any or all commands of a pipeline in 2353 the current environment. However, this means that a POSIX application must 2354 assume each command is in a subshell environment, but not depend on it.

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

3.12 Shell Execution Environment 241

2355 The wording about shell scripts is meant to convey the fact that describing ‘‘trap 2356 actions’’ can only be understood in the context of the shell command language. 2357 Outside this context, such as in a C-language program, signals are the operative 2358 condition, not traps.

2359 3.13 Pattern Matching Notation

2360 The pattern matching notation described in this clause is used to specify patterns 2361 for matching strings in the shell. Historically, pattern matching notation is 2362 related to, but slightly different from, the regular expression notation described in 2363 2.8. For this reason, the description of the rules for this pattern matching nota- 2364 tion are based on the description of regular expression notation.

2365 3.13.0.1 Pattern Matching Notation Rationale. (This subclause is not a part of 2366 P1003.2)

2367 Pattern matching is a simpler concept and has a simpler syntax than regular 2368 expressions, as the former is generally used for the manipulation of file names, 2369 which are relatively simple collections of characters, while the latter is generally 2370 used to manipulate arbitrary text strings of potentially greater complexity. How- 2371 ever, some of the basic concepts are the same, so this clause points liberally to the 2372 detailed descriptions in 2.8.

2373 3.13.1 Patterns Matching a Single Character

2374 The following patterns matching a single-character match a single character: 2375 ordinary characters , special pattern characters , and pattern bracket expressions . 2376 The pattern bracket expression also shall match a single collating element.

2377 An ordinary character is a pattern that shall match itself. It can be any character 2378 in the supported character set except for NUL , those special shell characters in 3.2 1 2379 that require quoting, and the following three special pattern characters. Match- 1 2380 ing shall be based on the bit pattern used for encoding the character, not on the 1 2381 graphic representation of the character. If any character (ordinary, shell special, 1 2382 or pattern special) is quoted, that pattern shall match the character itself. The 1 2383 shell special characters always require quoting. 1

2384 When unquoted and outside a bracket expression, the following three characters 1 2385 shall have special meaning in the specification of patterns: 1

2386 ? A question-mark is a pattern that shall match any character.

2387 * An asterisk is a pattern that shall match multiple characters, as 2388 described in 3.13.2.

2389 [ The open bracket shall introduce a pattern bracket expression.

2390 The description of basic regular expression bracket expressions in 2.8.3.2 also 2391 shall apply to the pattern bracket expression, except that the exclamation-mark

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

242 3 Shell Command Language

2392 character (! ) shall replace the circumflex character (^ ) in its role in a nonmatch- 2393 ing list in the regular expression notation. A bracket expression starting with an 2394 unquoted circumflex character produces unspecified results.

2395 When pattern matching is used where shell quote removal is not performed [such 1 2396 as in the argument to the find - name primary when find is being called using 1 2397 an exec function, or in the pattern argument to the fnmatch () function], special 1 2398 characters can be escaped to remove their special meaning by preceding them 1 2399 with a <backslash> . This escaping <backslash> shall be discarded. The 1 2400 sequence \\ shall represent one literal backslash. All of the requirements and 1 2401 effects of quoting on ordinary, shell special, and special pattern characters shall 1 2402 apply to escaping in this context. 1

2403 3.13.1.1 Patterns Matching a Single Character Rationale. (This subclause is not 2404 a part of P1003.2)

2405 Both ‘‘quoting’’ and ‘‘escaping’’ are described here because pattern matching must 1 2406 work in three separate circumstances: 1

2407 — Calling directly upon the shell, such as in pathname expansion or in a 1 2408 case statement. All of the following will match the string or file abc : abc , 1 2409 "abc" , a"b"c , a\bc , a[b]c , a["b"]c , a[\b]c , a?c , a*c. The following 1 2410 will not: "a?c" , a\ *c, a\[b]c , a["\b"]c . 1

2411 — Calling a utility or function without going through a shell, as described for 1 2412 find and fnmatch (). 1

2413 — Calling utilities such as find or pax through the shell command line. 1 2414 (Although find and pax are the only instances of this in the standard utili- 1 2415 ties, describing it globally here is useful for future utilities that may use 1 2416 pattern matching internally.) In this case, shell quote removal is per- 1 2417 formed before the utility sees the argument. For example, in 1

2418 find /bin -name "e\c[\h]o" -print 1

2419 after quote removal, the backslashes are presented to find and it treats 1 2420 them as escape characters. Both precede ordinary characters, so the c and 1 2421 h represent themselves and echo would be found on many historical sys- 1 2422 tems (that have it in /bin ). To find a filename that contained shell special 1 2423 characters or pattern characters, both quoting and escaping are required, 1 2424 such as 1

2425 pax -r ... "*a\(\?" 1

2426 to extract a filename ending with ‘‘a(? ’’. 1

2427 Conforming applications are required to quote or escape the shell special charac- 1 2428 ters (called ‘‘metacharacters’’ in some historical documentation). If used without 1 2429 this protection, syntax errors can result or implementation extensions can be trig- 1 2430 gered. For example, the KornShell supports a series of extensions based on 1 2431 parentheses in patterns. 1

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

3.13 Pattern Matching Notation 243

2432 The restriction on circumflex in a bracket expression is to allow implementations 2433 that support pattern matching using circumflex as the negation character in addi- 2434 tion to the exclamation-mark. 1

2435 3.13.2 Patterns Matching Multiple Characters

2436 The following rules are used to construct patterns matching multiple characters 2437 from patterns matching a single character :

2438 (1) The asterisk (*) is a pattern that shall match any string, including the 2439 null string.

2440 (2) The concatenation of patterns matching a single character is a valid pat- 2441 tern that shall match the concatenation of the single characters or collat- 2442 ing elements matched by each of the concatenated patterns.

2443 (3) The concatenation of one or more patterns matching a single character 2444 with one or more asterisks is a valid pattern. In such patterns, each 2445 asterisk shall match a string of zero or more characters, matching the 2446 greatest possible number of characters that still allows the remainder of 2447 the pattern to match the string.

2448 3.13.2.1 Patterns Matching Multiple Characters Rationale. (This subclause is 2449 not a part of P1003.2)

2450 Since each asterisk matches ‘‘zero or more’’ occurrences, the patterns a*b and 2451 a**b have identical functionality.

2452 Examples:

2453 a[bc] matches the strings ab and ac .

2454 a*d matches the strings ad , abd , and abcd , but not the string abc .

2455 a*d* matches the strings ad , abcd , abcdef , aaaad , and adddd ;

2456 *a*d matches the strings ad , abcd , efabcd , aaaad , and adddd .

2457 3.13.3 Patterns Used for Filename Expansion

2458 The rules described so far in 3.13.1 and 3.13.2 are qualified by the following rules 2459 that apply when pattern matching notation is used for filename expansion.

2460 (1) The slash character in a pathname shall be explicitly matched by using 2461 one or more slashes in the pattern; it cannot be matched by the asterisk 2462 or question-mark special characters or by a bracket expression. Slashes 2463 in the pattern are identified before bracket expressions; thus, a slash 2464 cannot be included in a pattern bracket expression used for filename 2465 expansion.

2466 (2) If a filename begins with a period (. ), the period shall be explicitly 2467 matched by using a period as the first character of the pattern or

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

244 3 Shell Command Language

2468 immediately following a slash character. The leading period shall not be 2469 matched by:

2470 — The asterisk or question-mark special characters, or

2471 — A bracket expression containing a nonmatching list (such as [!a] ), a 2472 range expression (such as [%-0] ), or a character class expression 2473 (such as [[:punct:]] ).

2474 It is unspecified whether an explicit period in a bracket expression 2475 matching list (such as [.abc] ) can match a leading period in a filename.

2476 (3) Specified patterns are matched against existing filenames and path- 2477 names, as appropriate. Each component that contains a pattern charac- 2 2478 ter requires read permission in the directory containing that component. 2 2479 Any component that does not contain a pattern character requires search 2 2480 permission. For example, given the pattern 2

2481 /foo/bar/x*/bam 2

2482 search permission is needed for directory /foo , search and read permis- 2 2483 sions are needed for directory bar , and search permission is needed for 2 2484 each x* directory. If the pattern matches any existing filenames or path- 2485 names, the pattern shall be replaced with those filenames and path- 2486 names, sorted according to the collating sequence in effect in the current 2487 locale. If the pattern contains an invalid bracket expression or does not 2488 match any existing filenames or pathnames, the pattern string shall be 2489 left unchanged.

2490 3.13.3.1 Patterns Used for File Name Expansion Rationale. (This subclause is 2491 not a part of P1003.2)

2492 The caveat about a slash within a bracket expression is derived from historical 2493 practice. The pattern a[b/c]d will not match such pathnames as abd or a/d . It 2494 will only match a pathname of literally a[b/c]d .

2495 Filenames beginning with a period historically have been specially protected from 2496 view on UNIX systems. A proposal to allow an explicit period in a bracket expres- 2497 sion to match a leading period was considered; it is allowed as an implementation 2498 extension, but a conforming application cannot make use of it. If this extension 2499 becomes popular in the future, it will be considered for a future version of 2500 POSIX. 2.

2501 Historical systems have varied in their permissions requirements. To match 2 2502 f */bar has required read permissions on the f * directories in the System V shell, 2 2503 but this standard, the C-shell, and KornShell require only search permissions. 2

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

3.13 Pattern Matching Notation 245

2504 3.14 Special Built-in Utilities

2505 The following special built-in utilities shall be supported in the shell command 2506 language. The output of each command, if any, shall be written to standard out- 2507 put, subject to the normal redirection and piping possible with all commands.

2508 The term built-in implies that the shell can execute the utility directly and does 2509 not need to search for it. An implementation can choose to make any utility a 2510 built-in; however, the special built-in utilities described here differ from regular 2511 built-in utilities in two respects:

2512 (1) A syntax error in a special built-in utility may cause a shell executing 2513 that utility to abort, while a syntax error in a regular built-in utility shall 2514 not cause a shell executing that utility to abort. (See 3.8.1 for the conse- 2515 quences of errors on interactive and noninteractive shells.) If a special 2516 built-in utility encountering a syntax error does not abort the shell, its 2517 exit value shall be nonzero.

2518 (2) Variable assignments specified with special built-in utilities shall remain 2519 in effect after the built-in completes; this shall not be the case with a reg- 1 2520 ular built-in or other utility. 1

2521 As described in 2.3, the special built-in utilities in this clause need not be pro- 2522 vided in a manner accessible via the POSIX .1 {8}exec family of functions.

2523 Some of the special built-ins are described as conforming to the utility argument 2524 syntax guidelines in 2.10.2. For those that are not, the requirement in 2.11.3 that 2525 "- - " be recognized as a first argument to be discarded does not apply and a con- 2526 forming application shall not use that argument.

2527 3.14.1 break — Exit from for , while , or until loop

2528 break [n]

2529 Exit from the smallest enclosing for , while , or until loop, if any; or from the 2530 nth enclosing loop if n is specified. The value of n is an unsigned decimal integer 1 2531 ‡ 1. The default is equivalent to n=1. If n is greater than the number of enclosing 2532 loops, the last enclosing loop shall be exited from. Execution continues with the 2533 command immediately following the loop.

2534 Exit Status

2535 0 Successful completion. 2

2536 >0 The n value was not an unsigned decimal integer ‡ 1. 2

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

246 3 Shell Command Language

2537 3.14.1.1 break Rationale. (This subclause is not a part of P1003.2)

2538 Example :

2539 for i in * 2540 do 2541 if test - d "$i" 2542 then break 2543 fi 2544 done

2545 Consideration was given to expanding the syntax of the break and continue to 2546 refer to a label associated with the appropriate loop, as a preferable alternative to 2547 the [n] method. This new method was proposed late in the development of the 2548 standard and adequate consensus could not be formed to include it. However, 2549 POSIX. 2 does reserve the namespace of command names ending with a colon. It is 2550 anticipated that a future implementation could take advantage of this and pro- 2551 vide something like:

2552 outofloop: for i in a b c d e 1 2553 do 2554 for j in 0 1 2 3 4 5 6 7 8 9 2555 do 2556 if test - r "${i}${j}" 2557 then break outofloop 2558 fi 2559 done 2560 done

2561 and that this might be standardized after implementation experience is achieved.

2562 3.14.2 colon — Null utility

2563 : [argument ...]

2564 This utility shall only expand command argument s.

2565 Exit Status

2566 Zero.

2567 3.14.2.1 colon Rationale. (This subclause is not a part of P1003.2)

2568 The colon (: ), or null utility, is used when a command is needed, as in the then 2569 condition of an if command, but nothing is to be done by the command.

2570 Example :

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

3.14 Special Built-in Utilities 247

2571 : ${X=abc} 2572 if false 2573 then : 2574 else echo $X 2575 fi 2576 abc

2577 As with any of the special built-ins, the null utility can also have variable assign- 2578 ments and redirections associated with it, such as:

2579 x=y : > z

2580 which sets variable x to the value y (so that it persists after the null utility ‘‘com- 2581 pletes’’) and creates or truncates file z.

2582 3.14.3 continue — Continue for , while , or until loop

2583 continue [n]

2584 The continue utility shall return to the top of the smallest enclosing for , 2585 while , or until , loop, or to the top of the nth enclosing loop, if n is specified. 2586 This involves repeating the condition list of a while or until loop or performing 2587 the next assignment of a for loop, and reexecuting the loop if appropriate.

2588 The value of n is a decimal integer ‡ 1. The default is equivalent to n=1. If n is 2589 greater than the number of enclosing loops, the last enclosing loop is used.

2590 Exit Status

2591 0 Successful completion. 2

2592 >0 The n value was not an unsigned decimal integer ‡ 1. 2

2593 3.14.3.1 continue Rationale. (This subclause is not a part of P1003.2)

2594 Example :

2595 for i in * 2596 do 2597 if test - d "$i" 2598 then continue 2599 fi 2600 done

2601 3.14.4 dot — Execute commands in current environment

2602 . file

2603 The shell shall execute commands from the file in the current environment.

2604 If file does not contain a slash, the shell shall use the search path specified by 2605 PATH to find the directory containing file. Unlike normal command search, how- 2606 ever, the file searched for by the dot utility need not be executable. If no

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

248 3 Shell Command Language

2607 readable file is found, a noninteractive shell shall abort; an interactive shell shall 2608 write a diagnostic message to standard error, but this condition shall not be con- 2609 sidered a syntax error.

2610 Exit Status

2611 Returns the value of the last command executed, or a zero exit status if no com- 2612 mand is executed.

2613 3.14.4.1 dot Rationale. (This subclause is not a part of P1003.2)

2614 Some older implementations searched the current directory for the file, even if the 2615 value of PATH disallowed it. This behavior was omitted from POSIX. 2 due to con- 2616 cerns about introducing the susceptibility to trojan horses that the user might be 2617 trying to avoid by leaving dot out of PATH .

2618 The KornShell version of dot takes optional arguments that are set to the posi- 1 2619 tional parameters. This is a valid extension that allows a dot script to behave 1 2620 identically to a function.

2621 Example :

2622 cat foobar 2623 foo=hello bar=world 2624 . foobar 2625 echo $foo $bar 2626 hello world

2627 3.14.5 eval — Construct command by concatenating arguments

2628 eval [argument ...]

2629 The eval utility shall construct a command by concatenating argument s 2630 together, separating each with a <space> . The constructed command shall be 2631 read and executed by the shell.

2632 Exit Status

2633 If there are no argument s, or only null arguments, eval shall return a zero exit 2634 status; otherwise, it shall return the exit status of the command defined by the 2635 string of concatenated argument s separated by spaces.

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

3.14 Special Built-in Utilities 249

2636 3.14.5.1 eval Rationale. (This subclause is not a part of P1003.2)

2637 Example :

2638 foo=10 x=foo 2639 y=’$’$x 2640 echo $y 2641 $foo 2642 eval y=’$’$x 2643 echo $y 2644 10

2645 3.14.6 exec — Execute commands and open, close, and/or copy file 2646 descriptors

2647 exec [command [argument ...]]

2648 The exec utility opens, closes, and/or copies file descriptors as specified by any 2649 redirections as part of the command.

2650 If exec is specified without command or arguments, and any file descriptors with 2651 numbers > 2 are opened with associated redirection statements, it is unspecified 2652 whether those file descriptors remain open when the shell invokes another utility.

2653 If exec is specified with command , it shall replace the shell with command 2654 without creating a new process. If argument s are specified, they are arguments to 2655 command . Redirection shall affect the current shell execution environment.

2656 Exit Status

2657 If command is specified, exec shall not return to the shell; rather, the exit status 2 2658 of the process shall be the exit status of the program implementing command , 2 2659 which overlaid the shell. If command is not found, the exit status shall be 127. If 1 2660 command is found, but it is not an executable utility, the exit status shall be 126. 1 2661 If a redirection error occurs (see 3.8.1), the shell shall exit with a value in the 1 2662 range 1- 125. Otherwise, exec shall return a zero exit status.

2663 3.14.6.1 exec Rationale. (This subclause is not a part of P1003.2)

2664 Most historical implementations are not conformant in that

2665 foo=bar exec cmd

2666 does not pass foo to cmd.

2667 Earlier drafts stated that ‘‘If specified without command or argument , the shell 2668 sets to close-on-exec file numbers greater than 2 that are opened in this way, so 2669 that they will be closed when the shell invokes another program.’’ This was based 2670 on the behavior of one version of the KornShell and was made unspecified when it 2671 was realized that some existing scripts relied on the more generally historical 2672 behavior (leaving all file descriptors open). Furthermore, since the application 2673 should have no cognizance of whether a new shell is simply fork ()ed, rather than

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

250 3 Shell Command Language

2674 exec()ed, it could not consistently rely on the automatic closing behavior anyway. 2675 Scripts concerned that child shells could misuse open file descriptors can always 2676 close them explicitly, as shown in one of the following examples. 2677 Examples : 2678 Open readfile as file descriptor 3 for reading: 2679 exec 3< readfile 2680 Open writefile as file descriptor 4 for writing: 2681 exec 4> writefile 2682 Make unit 5 a copy of unit 0: 2683 exec 5<&0 2684 Close file unit 3: 2685 exec 3<&- 2686 Cat the file maggie by replacing the current shell with the cat utility: 2687 exec cat maggie

2688 3.14.7 exit — Cause the shell to exit 2689 exit [n] 2690 The exit utility shall cause the shell to exit with the exit status specified by the 1 2691 unsigned decimal integer n. If n is specified, but its value is not between 0 and 1 2692 255 inclusively, the exit status is undefined. 1 2693 A trap on EXIT shall be executed before the shell terminates, except when the 2694 exit utility is invoked in that trap itself, in which case the shell shall exit 2695 immediately. 2696 Exit Status 2697 The exit status shall be n, if specified. Otherwise, the value shall be the exit 2698 value of the last command executed, or zero if no command was executed. When 2699 exit is executed in a trap action (see 3.14.13), the ‘‘last command’’ is considered 2700 to be the command that executed immediately preceding the trap action.

2701 3.14.7.1 exit Rationale. (This subclause is not a part of P1003.2) 2702 As explained in other clauses, certain exit status values have been reserved for 1 2703 special uses and should be used by applications only for those purposes: 1 2704 126 A file to be executed was found, but it was not an executable utility. 1 2705 127 A utility to be executed was not found. 1 2706 >128 A command was interrupted by a signal. 1

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

3.14 Special Built-in Utilities 251

2707 Examples : 2708 Exit with a true value: 2709 exit 0 2710 Exit with a false value: 2711 exit 1

2712 3.14.8 export — Set export attribute for variables 2713 export name [=word ]... 2714 export -p 2715 The shell shall give the export attribute to the variables corresponding to the 2716 specified name s, which shall cause them to be in the environment of subsequently 2717 executed commands. 2718 When - p is specified, export shall write to the standard output the names and 2719 values of all exported variables, in the following format: 1 2720 "export %s=%s\n" , <name> , <value> 2721 The shell shall format the output, including the proper use of quoting, so that it is 2722 suitable for re-input to the shell as commands that achieve the same exporting 2723 results. 2724 The export special built-in shall conform to the utility argument syntax guide- 2725 lines described in 2.10.2. 2726 Exit Status 2727 Zero.

2728 3.14.8.1 export Rationale. (This subclause is not a part of P1003.2) 2729 When no arguments are given, the results are unspecified. Some historical shells 2730 use the no-argument case as the functional equivalent of what is required here 2731 with - p. This feature was left unspecified because it is not existing practice in all 2732 shells and some scripts may rely on the now-unspecified results on their imple- 2733 mentations. Attempts to specify the - p output as the default case were unsuc- 2734 cessful in achieving consensus. The - p option was added to allow portable access 2735 to the values that can be saved and then later restored using, for instance, a dot 2736 script. 2737 Examples : 2738 Export PWD and HOME variables: 2739 export PWD HOME 2740 Set and export the PATH variable:

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

252 3 Shell Command Language

2741 export PATH=/local/bin:$PATH

2742 Save and restore all exported variables:

2743 export -p > temp-file 2744 unset a lot of variables 2745 . . . processing 2746 . temp-file

2747 3.14.9 readonly — Set read-only attribute for variables 1

2748 readonly name [=word ]... 2749 readonly -p

2750 The variables whose name s are specified shall be given the readonly attribute. 2751 The values of variables with the read-only attribute cannot be changed by subse- 2752 quent assignment, nor can those variables be unset by the unset utility.

2753 When - p is specified, readonly shall write to the standard output the names and 2754 values of all read-only variables, in the following format: 1

2755 "readonly %s=%s\n" , <name> , <value>

2756 The shell shall format the output, including the proper use of quoting, so that it is 2757 suitable for re-input to the shell as commands that achieve the same attribute- 2758 setting results.

2759 The readonly special built-in shall conform to the utility argument syntax guide- 2760 lines described in 2.10.2.

2761 Exit Status

2762 Zero.

2763 3.14.9.1 readonly Rationale. (This subclause is not a part of P1003.2)

2764 Example :

2765 readonly HOMEPWD

2766 Some versions of the shell exist that preserve the read-only attribute across 2767 separate invocations. POSIX. 2 allows this behavior, but does not require it.

2768 See the rationale for export (3.14.8.1) for a description of the no-argument and 2769 - p output cases.

2770 In a previous draft, read-only functions were considered, but they were omitted as 2771 not being existing practice or particularly useful. Furthermore, functions must 2772 not be readonly across invocations to preclude spoofing (spoofing is the term for 2773 the practice of creating a program that acts like a well-known utility with the 2774 intent of subverting the user’s real intent) of administrative or security-relevant 2775 (or -conscious) shell scripts.

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

3.14 Special Built-in Utilities 253

2776 3.14.10 return — Return from a function

2777 return [n]

2778 The return utility shall cause the shell to stop executing the current function or 2779 dot script (see 3.14.4). If the shell is not currently executing a function or dot 2780 script, the results are unspecified.

2781 Exit Status

2782 The value of the special parameter ? shall be set to n, an unsigned decimal 2783 integer, or to the exit status of the last command executed if n is not specified. If 2784 the value of n is greater than 255, the results are undefined. When return is 2785 executed in a trap action (see 3.14.13), the ‘‘last command’’ is considered to be the 2786 command that executed immediately preceding the trap action.

2787 3.14.10.1 return Rationale. (This subclause is not a part of P1003.2)

2788 The behavior of return when not in a function or dot script differs between the 2789 System V shell and the KornShell. In the System V shell this is an error, 2790 whereas in the KornShell, the effect is the same as exit .

2791 The results of returning a number greater than 255 are undefined because of 2792 differing practices in the various historical implementations. Some shells AND 2793 out all but the low order 8 bits; others allow larger values, but not of unlimited 2794 size.

2795 See the discussion of appropriate exit status values in 3.14.7.1. 1

2796 3.14.11 set — Set/unset options and positional parameters

2797 set [-aCefnuvx ] [argument ...] 2798 set [+aCefnuvx ] [argument ...] 2799 set - - [argument ...]

2800 Obsolescent version :

2801 set - [argument ...]

2802 If no options or argument s are specified, set shall write the names and values of 2803 all shell variables in the collation sequence of the current locale. Each name shall 2804 start on a separate line, using the format:

2805 "%s=%s\n" , <name> , <value>

2806 The value string shall be written with appropriate quoting so that it is suitable 2807 for re-input to the shell, (re)setting, as far as possible, the variables that are 1 2808 currently set. Readonly variables cannot be reset. See the description of shell 1 2809 quoting in 3.2.

2810 When options are specified, they shall set or unset attributes of the shell, as 2811 described below. When argument s are specified, they shall cause positional 2812 parameters to be set or unset, as described below. Setting/unsetting attributes

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

254 3 Shell Command Language

2813 and positional parameters are not necessarily related actions, but they can be 2814 combined in a single invocation of set .

2815 The set utility shall conform to the utility argument syntax guidelines described 2816 in 2.10.2, except that options can be specified with either a leading hyphen (mean- 2817 ing enable the option) or plus-sign (meaning disable it).

2818 The implementation shall support the options in the following list in both their 2819 hyphen and plus-sign forms. These options can also be specified as options to sh ; 2820 see 4.56.

2821 - a When this option is on, the export attribute shall be set for each 2822 variable to which an assignment is performed. (See 3.1.15.) If 2823 the assignment precedes a utility name in a command, the export 1 2824 attributes shall not persist in the current execution environment 1 2825 after the utility completes, with the exception that preceding one 1 2826 of the special built-in utilities shall cause the export attribute to 2827 persist after the built-in has completed. If the assignment does 2828 not precede a utility name in the command, or if the assignment 2829 is a result of the operation of the getopts or read utilities (see 2830 4.27 and 4.52), the export attribute shall persist until the variable 2831 is unset.

2832 - C (Uppercase C.) Prevent existing files from being overwritten by 2833 the shell’s > redirection operator (see 3.7.2); the >| redirection 2834 operator shall override this ‘‘noclobber’’ option for an individual 2835 file.

2836 - e When this option is on, if a simple command fails for any of the 1 2837 reasons listed in 3.8.1 or returns an exit status value >0, and is 1 2838 not part of the compound list following a while , until , or if 1 2839 keyword, and is not a part of an AND or OR list, and is not a pipe- 1 2840 line preceded by the ! reserved word, then the shell immediately 2841 shall exit.

2842 - f The shell shall disable pathname expansion.

2843 - n The shell shall read commands but not execute them; this can be 2844 used to check for shell script syntax errors. An interactive shell 2845 may ignore this option.

2846 - u The shell shall write a message to standard error when it tries to 2847 expand a variable that is not set and immediately exit. An 2848 interactive shell shall not exit.

2849 - v The shell shall write its input to standard error as it is read.

2850 - x The shell shall write to standard error a trace for each command 2851 after it expands the command and before it executes it.

2852 The default for all these options is off (unset) unless the shell was invoked with 2853 them on (see sh in 4.56). All the positional parameters shall be unset before any 2854 new values are assigned.

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

3.14 Special Built-in Utilities 255

2855 The remaining arguments shall be assigned in order to the positional parameters. 2856 The special parameter # shall be set to reflect the number of positional parame- 2857 ters.

2858 The special argument "- -" immediately following the set command name can be 2859 used to delimit the arguments if the first argument begins with + or - , or to 2860 prevent inadvertent listing of all shell variables when there are no arguments. 2861 The command set - - without argument s shall unset all positional parameters 2862 and set the special parameter # to zero.

2863 In the obsolescent version, the set command name followed by - with no other 2864 arguments shall turn off the - v and - x options without changing the positional 2865 parameters. The set command name followed by - with other arguments shall 2866 turn off the - v and - x options and assign the arguments to the positional parame- 2867 ters in order.

2868 Exit Status

2869 Zero.

2870 3.14.11.1 set Rationale. (This subclause is not a part of P1003.2)

2871 The set - - form is listed specifically in the Synopsis even though this usage is 2872 implied by the utility syntax guidelines. The explanation of this feature removes 2873 any ambiguity about whether the set - - form might be misinterpreted as being 2874 equivalent to set without any options or arguments. The functionality of this 2875 form has been adopted from the KornShell. In System V, set - - only unsets 2876 parameters if there is at least one argument; the only way to unset all parameters 2877 is to use shift . Using the KornShell version should not affect System V scripts 2878 because there should be no reason to deliberately issue it without arguments; if it 2879 were issued as, say:

2880 set - - "$@" 1

2881 and there were in fact no arguments resulting from $@, unsetting the parameters 1 2882 would be a no-op anyway.

2883 The set + form in earlier drafts was omitted as being an unnecessary duplica- 2884 tion of set alone and not widespread historical practice.

2885 The noclobber option was changed to - C from the set -o noclobber option in 2886 previous drafts. The set - o is used in the KornShell to accept word-length option 2887 names, duplicating many of the single-letter names. The noclobber option was 2888 changed to a single letter so that the historical $- paradigm would not be broken; 2889 see 3.5.2.

2890 The following set flags were intentionally omitted with the following rationale:

2891 - h This flag is related to command name hashing, which is not required for 2892 an implementation. It is primarily a performance issue, which is out- 2893 side the scope of this standard.

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

256 3 Shell Command Language

2894 - k The - k flag was originally added by Bourne to make it easier for users of 2895 prerelease versions of the shell. In early versions of the Bourne shell 2896 the construct set name=value , had to be used to assign values to shell 2897 variables. The problem with - k is that the behavior affects parsing, vir- 2898 tually precluding writing any compilers. To explain the behavior of - k, 2899 it is necessary to describe the parsing algorithm, which is implementa- 2900 tion defined. For example, 2901 set -k; echo name=value 2902 and 2903 set -k 2904 echo name=value 2905 behave differently. The interaction with functions is even more com- 2906 plex. What is more, the - k flag is never needed, since the command line 2907 could have been reordered. 2908 - t The - t flag is hard to specify and almost never used. The only known 2909 use could be done with here-documents. Moreover, the behavior with 2910 ksh and sh differ. The man page says that it exits after reading and 2911 executing one command. What is one command? If the input is 2912 date;date , sh executes both date commands, ksh does only the first. 2913 Consideration was given to rewriting set to simplify its confusing syntax. A 2914 specific suggestion was that the unset utility should be used to unset options 2915 instead of using the non- getopt ()-able +option syntax. However, the conclusion 2916 was reached that people were satisfied with the existing practice of using +option 2917 and there was no compelling reason to modify such widespread existing practice. 2918 Examples : 2919 Write out all variables and their values: 2920 set 2921 Set $1 , $2 , and $3 and set $# to 3: 2922 set c a b 2923 Turn on the - x and - v options: 2924 set - xv 2925 Unset all positional parameters: 2926 set - - 2927 Set $1 to the value of x, even if x begins with - or +: 2928 set - - "$x" 2929 Set the positional parameters to the expansion of x, even if x expands with a lead- 2930 ing - or +: 2931 set - - $x

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

3.14 Special Built-in Utilities 257

2932 3.14.12 shift — Shift positional parameters

2933 shift [n]

2934 The positional parameters shall be shifted. Positional parameter 1 shall be 2935 assigned the value of parameter (1+n), parameter 2 shall be assigned the value of 2936 parameter (2+n), and so forth. The parameters represented by the numbers $# 2937 down to $# - n+1 shall be unset, and the parameter # shall be updated to reflect 2938 the new number of positional parameters.

2939 The value n shall be an unsigned decimal integer less than or equal to the value 2940 of the special parameter #. If n is not given, it shall be assumed to be 1. If n is 0, 2941 the positional and special parameters shall not be changed.

2942 Exit Status

2943 The exit status shall be >0 if n>$# ; otherwise, it shall be zero.

2944 3.14.12.1 shift Rationale. (This subclause is not a part of P1003.2)

2945 Example :

2946 set a b c d e 2947 shift 2 2948 echo $* 2949 c d e

2950 3.14.13 trap — Trap signals

2951 trap [action condition ...]

2952 If action is - , the shell shall reset each condition to the default value. If action is 2953 null (’’ ), the shell shall ignore each of the specified condition s if they arise. Oth- 2954 erwise, the argument action shall be read and executed by the shell when one of 2955 the corresponding conditions arises. The action of the trap shall override a previ- 2956 ous action (either default action or one explicitly set). The value of $? after the 2957 trap action completes shall be the value it had before the trap was invoked.

2958 The condition can be EXIT, 0 (equivalent to EXIT), or a signal specified using a 2959 symbolic name, without the SIG prefix, as listed in Required Signals and Job Con- 1 2960 trol Signals (Table 3-1 and Table 3-2 in POSIX .1 {8}). (For example: HUP, INT, 2961 QUIT, TERM). Setting a trap for SIGKILL or SIGSTOP produces undefined results.

2962 The environment in which the shell executes a trap on EXIT shall be identical to 2963 the environment immediately after the last command executed before the trap on 2964 EXIT was taken.

2965 Each time the trap is invoked, the action argument shall be processed in a 2966 manner equivalent to:

2967 eval "$action"

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

258 3 Shell Command Language

2968 Signals that were ignored on entry to a noninteractive shell cannot be trapped or 2969 reset, although no error need be reported when attempting to do so. An interac- 2970 tive shell may reset or catch signals ignored on entry. Traps shall remain in place 2971 for a given shell until explicitly changed with another trap command.

2972 The trap command with no arguments shall write to standard output a list of 2973 commands associated with each condition. The format is:

2974 "trap -- %s %s ...\n" , <action> , <condition> ... 1

2975 The shell shall format the output, including the proper use of quoting, so that it is 2976 suitable for re-input to the shell as commands that achieve the same trapping 2977 results.

2978 An implementation may allow numeric signal numbers for the conditions as an 2979 extension, if and only if the following map of signal numbers to names is true:

2980 Signal Signal Signal Signal 2981 Number Name Number Name

hhhhhhhhh hhhhhhhhh hhhhhhhhh hhhhhhhhh

2982 1 SIGHUP 9 SIGKILL 2983 2 SIGINT 14 SIGALRM 2984 3 SIGQUIT 15 SIGTERM 2985 6 SIGABRT

2986 Otherwise, it shall be an error for the application to use numeric signal numbers.

2987 The trap special built-in shall conform to the utility argument syntax guidelines 2988 described in 2.10.2.

2989 Exit Status

2990 If the trap name or number is invalid, a nonzero exit status shall be returned; 2991 otherwise, zero shall be returned. For both interactive and noninteractive shells, 2992 invalid signal names or numbers shall not be considered a syntax error and shall 2993 not cause the shell to abort.

2994 3.14.13.1 trap Rationale. (This subclause is not a part of P1003.2)

2995 Implementations may permit lowercase signal names as an extension. Implemen- 1 2996 tations may also accept the names with the SIG prefix; no known historical shell 1 2997 does so. The trap and kill utilities in POSIX. 2 are now consistent in their omis- 1 2998 sion of the SIG prefix for signal names. Some kill implementations do not allow 1 2999 the prefix and kill - l lists the signals without prefixes. 1

3000 As stated previously, when a subshell is entered, traps are set to the default 1 3001 actions. This does not imply that the trap command cannot be used within the 1 3002 subshell to set new traps. 1

3003 Trapping SIGKILL or SIGSTOP is accepted by some historical implementations, 3004 but it does not work. Portable POSIX. 2 applications cannot try it.

3005 The output format is not historical practice. Since the output of historical trap s 3006 is not portable (because numeric signal values are not portable) and had to

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

3.14 Special Built-in Utilities 259

3007 change to become so, an opportunity was taken to format the output in a way that 3008 a shell script could use to save and then later reuse a trap if it wanted. For exam- 3009 ple: 3010 save_traps=$(trap) 3011 . . . 3012 eval "$save_traps" 3013 The KornShell uses an ERR trap that is triggered whenever set - e would cause 3014 an exit. This is allowable as an extension, but was not mandated, as other shells 3015 have not used it. 3016 The text about the environment for the EXIT trap invalidates the behavior of some 3017 historical versions of interactive shells which, e.g., close the standard input before 3018 executing a trap on 0. For example, in some historical interactive shell sessions 3019 the following trap on 0 would always print - - : 3020 trap ’read foo; echo "-$foo-"’ 0 3021 Examples : 3022 Write out a list of all traps and actions: 3023 trap 3024 Set a trap so the logout utility in the HOME directory will execute when the 3025 shell terminates: 3026 trap ’$HOME/logout’ EXIT 3027 or 3028 trap ’$HOME/logout’ 0 3029 Unset traps on INT , QUIT , TERM , and EXIT : 3030 trap - INT QUIT TERM EXIT

3031 3.14.14 unset — Unset values and attributes of variables and functions 3032 unset [- fv ] name ... 1 3033 Each variable or function specified by name shall be unset. 3034 If - v is specified, name refers to a variable name and the shell shall unset it and 1 3035 remove it from the environment. Read-only variables cannot be unset. 1 3036 If - f is specified, name refers to a function and the shell shall unset the function 1 3037 definition. 1 3038 If neither - f nor - v is specified, name refers to a variable; if a variable by that 1 3039 name does not exist, it is unspecified whether a function by that name, if any, 1 3040 shall be unset. 1 3041 Unsetting a variable or function that was not previously set shall not be con- 3042 sidered an error and shall not cause the shell to abort. 1

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

260 3 Shell Command Language