-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

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

Part 2: SHELL AND UTILITIES P1003.2/D11.2

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

Part 2: SHELL AND UTILITIES P1003.2/D11.2

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