-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

3180 # 3181 # Here follows special characters. 3182 <space> IGNORE;IGNORE;IGNORE;<space> 3183 # Other special characters follow here. 3184 # 3185 # Here comes the regular characters. 3186 <a> <a>;<NO-ACCENT>;<LOWER-CASE>;IGNORE 3187 <A> <a>;<NO-ACCENT>;<UPPER-CASE>;IGNORE 3188 <a-acute> <a>;<ACUTE>;<LOWER-CASE>;IGNORE 3189 <A-acute> <a>;<ACUTE>;<UPPER-CASE>;IGNORE 3190 <a-grave> <a>;<GRAVE>;<LOWER-CASE>;IGNORE 3191 <A-grave> <a>;<GRAVE>;<UPPER-CASE>;IGNORE 3192 <ae> <a><e>;<LIGATURE><LIGATURE>;<LOWER-CASE><LOWER-CASE>;IGNORE 3193 <AE> <a><e>;<LIGATURE><LIGATURE>;<UPPER-CASE><UPPER-CASE>;IGNORE 3194 <b> <b>;<NO-ACCENT>;<LOWER-CASE>;IGNORE 3195 <B> <b>;<NO-ACCENT>;<UPPER-CASE>;IGNORE 3196 <c> <c>;<NO-ACCENT>;<LOWER-CASE>;IGNORE 3197 <C> <c>;<NO-ACCENT>;<UPPER-CASE>;IGNORE 3198 <ch> <ch>;<NO-ACCENT>;<LOWER-CASE>;IGNORE 3199 <Ch> <ch>;<NO-ACCENT>;<PECULIAR>;IGNORE 3200 <CH> <ch>;<NO-ACCENT>;<UPPER-CASE>;IGNORE 3201 # 3202 # As an example, the strings "Bach" and "bach" could be encoded (for 3203 # compare purposes) as: 3204 # "Bach" <b>;<a>;<ch>;<LOW_VALUE>;<NO_ACCENT>;<NO_ACCENT>;\ 2 3205 # <NO_ACCENT>;<LOW_VALUE>;<UPPER>;<LOWER>;<LOWER>;<NULL> 2 3206 # "bach" <b>;<a>;<ch>;<LOW_VALUE>;<NO_ACCENT>;<NO_ACCENT>;\ 2 3207 # <NO_ACCENT>;<LOW_VALUE>;<LOWER>;<LOWER>;<LOWER>;<NULL> 2 3208 # 3209 # The two strings are equal in pass 1 and 2, but differ in pass 3. 3210 # 3211 # Further characters follow. 3212 # 3213 UNDEFINED IGNORE;IGNORE;IGNORE;IGNORE 3214 # 3215 order_end 3216 # 3217 END LC_COLLATE 3218 # 3219 LC_MONETARY 3220 int_curr_symbol "USD " 3221 currency_symbol "$" 3222 mon_decimal_point "." 3223 mon_grouping 3;0 3224 positive_sign "" 3225 negative_sign "-" 3226 p_cs_precedes 1 3227 n_sign_posn 0 3228 END LC_MONETARY 3229 # 3230 LC_NUMERIC 3231 copy "US_en.ASCII" 1

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

2.5 Locale 101

3232 END LC_NUMERIC 3233 # 3234 LC_TIME 3235 abday "Sun";"Mon";"Tue";"Wed";"Thu";"Fri";"Sat" 3236 # 3237 day "Sunday";"Monday";"Tuesday";"Wednesday";\ 3238 "Thursday";"Friday";"Saturday" 3239 # 3240 abmon "Jan";"Feb";"Mar";"Apr";"May";"Jun";\ 3241 "Jul";"Aug";"Sep";"Oct";"Nov";"Dec" 3242 # 3243 mon "January";"February";"March";"April";\ 3244 "May";"June";"July";"August";"September";\ 3245 "October";"November";"December" 3246 # 3247 d_t_fmt "%a %b %d %T %Z %Y\n" 3248 END LC_TIME 3249 # 3250 LC_MESSAGES 3251 yesexpr "^([yY][[:alpha:]]*)|(OK)" 1 3252 # 3253 noexpr "^[nN][[:alpha:]]*" 1 3254 END LC_MESSAGES

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

102 2 Terminology and General Requirements

3255 2.6 Environment Variables

3256 Environment variables defined in this clause affect the operation of multiple utili- 3257 ties and applications. There are other environment variables that are of interest 3258 only to specific utilities. Environment variables that apply to a single utility only 3259 are defined as part of the utility description. See the Environment Variables sub- 3260 clause of the utility descriptions for information on environment variable usage.

3261 The value of an environment variable is a string of characters, as described in 2.7 3262 in POSIX .1 {8}.

3263 Environment variable names used by the standard utilities shall consist solely of 3264 uppercase letters, digits, and the _ (underscore) from the characters defined in 3265 2.4. The namespace of environment variable names containing lowercase letters 3266 shall be reserved for applications. Applications can define any environment vari- 3267 ables with names from this namespace without modifying the behavior of the 3268 standard utilities.

3269 If the following variables are present in the environment during the execution of 3270 an application or utility, they are given the meaning described below. They may 3271 be put into the environment, or changed, by either the implementation or the 3272 user. If they are defined in the utility’s environment, the standard utilities 3273 assume they have the specified meaning. Conforming applications shall not set 3274 these environment variables to have meanings other than as described. See 7.2 3275 and 3.12 for methods of accessing these variables.

3276 HOME A pathname of the user’s home directory.

3277 LANG This variable shall determine the locale category for any 1 3278 category not specifically selected via a variable starting with 1 3279 LC_. LANG and the LC_ variables can be used by applica- 1 3280 tions to determine the language for messages and instruc- 3281 tions, collating sequences, date formats, etc. Additional 3282 semantics of this variable, if any, are implementation 3283 defined.

3284 LC_ALL This variable shall override the value of the LANG variable 3285 and the value of any of the other variables starting with 3286 LC_.

3287 LC_COLLATE This variable shall determine the locale category for charac- 3288 ter collation information within bracketed regular expres- 3289 sions and for sorting. This environment variable determines 3290 the behavior of ranges, equivalence classes, and multichar- 3291 acter collating elements. Additional semantics of this vari- 3292 able, if any, are implementation defined.

3293 LC_CTYPE This variable shall determine the locale category for charac- 3294 ter handling functions. This environment variable shall 3295 determine the interpretation of sequences of bytes of text 3296 data as characters (e.g., single- versus multibyte charac- 3297 ters), the classification of characters (e.g., alpha, digit,

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

2.6 Environment Variables 103

3298 graph), and the behavior of character classes. Additional 3299 semantics of this variable, if any, are implementation 3300 defined.

3301 LC_MESSAGES This variable shall determine the locale category for process- 3302 ing affirmative and negative responses and the language 3303 and cultural conventions in which messages should be writ- 3304 ten. Additional semantics of this variable, if any, are imple- 3305 mentation defined. The language and cultural conventions 3306 of diagnostic and informative messages whose format is 3307 unspecified by this standard should be affected by the set- 3308 ting of LC_MESSAGES .

3309 LC_MONETARY This variable shall determine the locale category for 3310 monetary-related numeric formatting information. Addi- 3311 tional semantics of this variable, if any, are implementation 3312 defined.

3313 LC_NUMERIC This variable shall determine the locale category for 3314 numeric formatting (for example, thousands separator and 3315 radix character) information. Additional semantics of this 3316 variable, if any, are implementation defined.

3317 LC_TIME This variable shall determine the locale category for date 3318 and time formatting information. Additional semantics of 3319 this variable, if any, are implementation defined.

3320 LOGNAME The user’s login name.

3321 PATH The sequence of path prefixes that certain functions and 3322 utilities apply in searching for an executable file known only 3323 by a filename. The prefixes shall be separated by a colon (:). 3324 When a nonzero-length prefix is applied to this filename, a 3325 slash shall be inserted between the prefix and the filename. 3326 A zero-length prefix is an obsolescent feature that indicates 3327 the current working directory. It appears as two adjacent 3328 colons (::), as an initial colon preceding the rest of the list, or 3329 as a trailing colon following the rest of the list. A Strictly 3330 Conforming POSIX. 2 Application shall use an actual path- 3331 name (such as ’.’ ) to represent the current working direc- 3332 tory in PATH . The list shall be searched from beginning to 3333 end, applying the filename to each prefix, until an execut- 3334 able file with the specified name and appropriate execution 3335 permissions is found. If the pathname being sought con- 3336 tains a slash, the search through the path prefixes shall not 3337 be performed. If the pathname begins with a slash, the 3338 specified path shall be resolved as described in 2.2.2.104. If 3339 PATH is unset or is set to null, the path search is 3340 implementation-defined.

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

104 2 Terminology and General Requirements

3341 SHELL A pathname of the user’s preferred command language 3342 interpreter. If this interpreter does not conform to the shell 3343 command language in Section 3, utilities may behave dif- 3344 ferently than described in this standard.

3345 TMPDIR A pathname of a directory made available for programs that 3346 need a place to create temporary files.

3347 TERM The terminal type for which output is to be prepared. This 3348 information is used by utilities and application programs 3349 wishing to exploit special capabilities specific to a terminal. 3350 The format and allowable values of this environment vari- 3351 able are unspecified.

3352 TZ Time-zone information. The format is described in 3353 POSIX .1 {8}8.1.1.

3354 The environment variables LANG , LC_ALL , LC_COLLATE , LC_CTYPE , 3355 LC_MESSAGES , LC_MONETARY , LC_NUMERIC , and LC_TIME (LC_*) provide 3356 for the support of internationalized applications. The standard utilities shall 3357 make use of these environment variables as described in this clause and the indi- 3358 vidual Environment Variables subclauses for the utilities. If these variables 3359 specify locale categories that are not based upon the same underlying code set, 3360 the results are unspecified.

3361 For utilities used in internationalized applications, if the LC_ALL is not set in the 3362 environment or is set to the empty string, and if any of LC_* variables is not set 3363 in the environment or is set to the empty string, the operational behavior of the 3364 utility for the corresponding locale category shall be determined by the setting of 3365 the LANG environment variable. If the LANG environment variable is not set or 3366 is set to the empty string, the implementation-defined default locale shall be used.

3367 If LANG (or any of the LC_* environment variables) contains the value "C" , or 3368 the value " POSIX" , the POSIX Locale shall be selected and the standard utilities 3369 shall behave in accordance with the rules in the 2.5.1 for the associated category.

3370 If LANG (or any of the LC_* environment variables) begins with a slash, it shall 3371 be interpreted as the pathname of a file that was created in the output format 3372 used by the localedef utility; see 4.35.6.3. Referencing such a pathname shall 3373 result in that locale being used for the category indicated.

3374 If LANG (or any of the LC_* environment variables) contains one of a set of 3375 implementation-defined values, the standard utilities shall behave in accordance 3376 with the rules in a corresponding implementation-defined locale description for 3377 the associated category.

3378 If LANG (or any of the LC_* environment variables) contains a value that the 3379 implementation does not recognize, the behavior is unspecified.

3380 Additional criteria for determining a valid locale name are implementation 3381 defined.

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

2.6 Environment Variables 105

3382 2.6.1 Environment Variables Rationale. (This subclause is not a part of P1003.2)

3383 The standard is worded so that the specified variables may be provided to the 3384 application. There is no way that the implementation can guarantee that a utility 3385 will ever see an environment variable, as a parent process can change the 3386 environment for its children. The env - i command in this standard and the 3387 POSIX .1 {8}exec family both offer ways to remove any of these variables from the 3388 environment.

3389 The language about locale implies that any utilities written in Standard C and 3390 conforming to POSIX. 2 must issue the following call:

3391 setlocale(LC _ALL, "")

3392 If this were omitted, the C Standard {7}specifies that the C Locale would be used.

3393 If any of the environment variables is invalid, it makes sense to default to an 3394 implementation-defined, consistent locale environment. It is more confusing for a 3395 user to have partial settings occur in case of a mistake. All utilities would then 3396 behave in one language/cultural environment. Furthermore, it provides a way of 3397 forcing the whole environment to be the implementation-defined default. Disas- 3398 trous results could occur if a pipeline of utilities partially use the environment 3399 variables in different ways. In this case, it would be appropriate for utilities that 3400 use LANG and related variables to exit with an error if any of the variables are 3401 invalid. For example, users typing individual commands at a terminal might 3402 want date to work if LC_MONETARY is invalid as long as LC_TIME is valid. 3403 Since these are conflicting reasonable alternatives, POSIX. 2 leaves the results 3404 unspecified if the locale environment variables would not produce a complete 3405 locale matching the user’s specification.

3406 The locale settings of individual categories cannot be truly independent and still 3407 guarantee correct results. For example, when collating two strings, characters 3408 must first be extracted from each string (governed by LC_CTYPE ) before being 3409 mapped to collating elements (governed by LC_COLLATE ) for comparison. That 3410 is, if LC_CTYPE is causing parsing according to the rules of a large, multibyte 3411 code set (potentially returning 20 000 or more distinct character code set values), 3412 but LC_COLLATE is set to handle only an 8-bit code set with 256 distinct charac- 3413 ters, meaningful results are obviously impossible.

3414 The LC_MESSAGES variable affects the language of messages generated by the 3415 standard utilities. This standard does not provide a means whereby applications 3416 can easily be written to perform similar feats. Future versions of POSIX .1 {8}and 3417 POSIX. 2 are expected to provide both functions and utilities to accomplish mul- 3418 tilanguage messaging (using message catalogs), but such facilities were not ready 3419 for standardization at the time the initial versions of the standards were 3420 developed.

3421 This clause is not a full list of all environment variables, but only those of impor- 3422 tance to multiple utilities. Nevertheless, to satisfy some members of the balloting 3423 group, here is a list of the other environment variable symbols mentioned in this 3424 standard:

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

106 2 Terminology and General Requirements

3425 Variable Utility Variable Utility

hhhhhhhhhhh hhhhhhh hhhhhhhhhhhhh hhhhhhhhh

3426 CDPATH cd MAKEFLAGS make 3427 COLUMNS ls OPTARG getopts 3428 DEAD mailx OPTIND getopts 3429 IFS sh PRINTER lp 1 3430 LPDEST lp PS 1 sh 3431 MAIL sh PS 2 sh 3432 MAILRC mailx

3433 The description of PATH is similar to that in POSIX .1 {8},except:

3434 — The behavior of a null prefix is marked obsolescent in favor of using a real 3435 pathname. This was done at the behest of some members of the balloting 3436 group, who apparently felt it offered a more secure environment, where the 3437 current directory would not be selected unintentionally.

3438 — The POSIX .1 {8}exec description requires an implementation-defined path 3439 search when PATH is ‘‘not present.’’ POSIX. 2 spells out that this means 3440 ‘‘unset or set to null.’’ Many implementations historically have used a 3441 default value of /bin and /usr/bin . POSIX. 2 does not mandate that this 3442 default path be identical to that retrieved from getconf _CS_PATH 3443 because it is likely that a transition to POSIX. 2 conformance will see the 3444 newly-standardized utilities in another directory that needs to be isolated 3445 from some historical applications.

3446 — The POSIX .1 {8}PATH description is ambiguous about whether an ‘‘execut- 3447 able file’’ means one that has the appropriate permissions for the searching 3448 process to execute it. One reading would say that a file with any of the exe- 3449 cution bits set on would satisfy the search and that an [EACCES ] could be 3450 returned at that point. This is not the way historical systems work and 3451 POSIX. 2 has clarified it to mean that the path search will continue until it 3452 finds the name with the execute permissions that would allow the process 3453 to execute it. (The case of the [ENOEXEC ] error is handled in the text of 3454 3.9.1.1.)

3455 The terminology ‘‘beginning to end’’ is used in PATH to avoid the noninternation- 3456 alized ‘‘left to right.’’ There is no way to have a colon character embedded within 3457 a pathname that is part of the PATH variable string. Colon is not a member of 3458 the portable filename character set, so this should not be a problem. A portable 3459 application can retrieve a default PATH value (that will allow access to all the 3460 standard utilities) from the system using the command:

3461 getconf _CS_PATH

3462 See the rationale with command for an example of using this.

3463 The SHELL variable names the user’s preferred shell; it is a guide to applications. 3464 There is no direct requirement that that shell conform to this standard—that 3465 decision should rest with the user. It is the intention of the developers of this 3466 standard that alternative shells be permitted, if the user chooses to develop or 3467 acquire one. An operating system that builds its shell into the ‘‘kernel’’ in such a 3468 manner that alternative shells would be impossible does not conform to the spirit

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

2.6 Environment Variables 107

3469 of the standard.

3470 The following environment variables are not currently used by the standard utili- 3471 ties (although they may be by future UPE utilities). Implementations should 3472 reserve the names for the following purposes:

3473 EDITOR The name of the user’s preferred text file editor. The value of this 3474 variable is the name of a utility: either a pathname containing a 3475 slash, or a filename to be located using the PATH environment 3476 variable.

3477 VISUAL The name of the user’s preferred ‘‘visual,’’ or full-screen, text file 3478 editor. The value of this variable is the name of a utility: either a 3479 pathname containing a slash, or a filename to be located using 3480 the PATH environment variable.

3481 The decision to restrict conforming systems to the use of digits, uppercase letters, 3482 and underscores for environment variable names allows applications to use lower- 3483 case letters in their environment variable names without conflicting with any con- 3484 forming system.

3485 PROCLANG was added to an earlier draft for internationalized applications, but 3486 was removed from the standard because the working group determined that it 3487 was not of use.

3488 USER was removed from an earlier draft because it was an unreasonable duplica- 3489 tion of LOGNAME .

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

108 2 Terminology and General Requirements

3490 2.7 Required Files

3491 The following directories shall exist on conforming systems and shall be used as 3492 described. Strictly Conforming POSIX. 2 Applications shall not assume the ability 3493 to create files in any of these directories.

3494 / The root directory.

3495 /dev Contains /dev/null and /dev/tty , described below.

3496 The following directory shall exist on conforming systems and shall be used as 3497 described.

3498 /tmp A directory made available for programs that need a place to 3499 create temporary files. Applications shall be allowed to create 3500 files in this directory, but shall not assume that such files are 3501 preserved between invocations of the application.

3502 The following files shall exist on conforming systems and shall be both readable 3503 and writable.

3504 /dev/null An infinite data source/sink. Data written to /dev/null is dis- 3505 carded. Reads from /dev/null always return end-of-file (EOF ).

3506 /dev/tty In each process, a synonym for the controlling terminal associated 3507 with the process group of that process, if any. It is useful for pro- 3508 grams or shell procedures that wish to be sure of writing mes- 3509 sages to or reading data from the terminal no matter how output 3510 has been redirected.

3511 2.7.1 Required Files Rationale. (This subclause is not a part of P1003.2)

3512 A description of the historical /usr/tmp was omitted, removing any concept of 3513 differences in emphasis between the / and /usr versions. The descriptions of 3514 /bin , /usr/bin , /lib , and /usr/lib were omitted because they are not useful 3515 for applications. In an early draft, a distinction was made between system and 3516 application directory usage, but this was not found to be useful.

3517 In Draft 8, / , /dev , /local , /usr/local , and /usr/man were removed. The 3518 directories / and /dev were restored in Draft 9. It was pointed out by several 3519 balloters that the notion of a hierarchical directory structure is key to other infor- 3520 mation presented in later sections of the standard. (Previously, some had argued 3521 that special devices and temporary files could conceivably be handled without a 3522 directory structure on some implementations. For example, the system could 3523 treat the characters ‘‘/tmp ’’as a special token that would store files using some 3524 non- POSIX file system structure. This notion was rejected by the working group, 3525 which requires that all the files in this clause be implemented via POSIX file sys- 3526 tems.)

3527 The /tmp directory is retained in the standard to accommodate historical applica- 3528 tions that assume its availability. Future implementations are encouraged to pro- 3529 vide suitable directory names in TMPDIR and future applications are encouraged

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

2.7 Required Files 109

3530 to use the contents of TMPDIR for creating temporary files.

3531 The standard files /dev/null and /dev/tty are required to be both readable 3532 and writable to allow applications to have the intended historical access to these 3533 files.

3534 2.8 Regular Expression Notation

3535 Editor’s Note: The entire rationale for this clause appears at the end of the clause.

3536 Regular Expressions (REs) provide a mechanism to select specific strings from a 3537 set of character strings.

3538 Regular expressions are a context-independent syntax that can represent a wide 3539 variety of character sets and character set orderings, where these character sets 3540 are interpreted according to the current locale. While many regular expressions 3541 can be interpreted differently depending on the current locale, many features, 3542 such as character class expressions, provide for contextual invariance across 3543 locales.

3544 The Basic Regular Expression (BRE ) notation and construction rules in 2.8.3 shall 3545 apply to most utilities supporting regular expressions. Some utilities, instead, 3546 support the Extended Regular Expressions (ERE ) described in 2.8.4; any excep- 3547 tions for both cases are noted in the descriptions of the specific utilities using reg- 3548 ular expressions. Both BRE s and ERE s are supported by the Regular Expression 3549 Matching interface in 7.3.

3550 2.8.1 Regular Expression Definitions

3551 For the purposes of this clause, the following definitions apply.

3552 2.8.1.1 entire regular expression: The concatenated set of one or more BRE s 3553 or ERE s that make up the pattern specified for string selection.

3554 2.8.1.2 matched: A sequence of zero or more characters is said to be matched by 3555 a BRE or ERE when the characters in the sequence corresponds to a sequence of 3556 characters defined by the pattern.

3557 Matching shall be based on the bit pattern used for encoding the character, not on 1 3558 the graphic representation of the character. 1

3559 The search for a matching sequence shall start at the beginning of a string and 3560 stop when the first sequence matching the expression is found, where ‘‘first’’ is 3561 defined to mean ‘‘begins earliest in the string.’’ If the pattern permits a variable 3562 number of matching characters and thus there is more than one such sequence 3563 starting at that point, the longest such sequence shall be matched. For example: 1 3564 the BRE bb * matches the second through fourth characters of abbbc , and the ERE 1 3565 (wee |week)(knights |night) matches all ten characters of weeknights . 1

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

110 2 Terminology and General Requirements

3566 Consistent with the whole match being the longest of the leftmost matches, each 1 3567 subpattern, from left to right, shall match the longest possible string. For this 2 3568 purpose, a null string shall be considered to be longer than no match at all. For 2 3569 example, matching the BRE \(. *\). * against abcdef , the subexpression (\1 ) is 2 3570 abcdef , and matching the BRE \(a *\) * against bc , the subexpression (\1 ) is the 2 3571 null string. 2

3572 When a multicharacter collating element in a bracket expression (see 2.8.3.2) is 1 3573 involved, the longest sequence shall be measured in characters consumed from 1 3574 the string to be matched; i.e., the collating element counts not as one element, but 1 3575 as the number of characters it matches. 1

3576 2.8.1.3 BRE [ERE ] matching a single character: A BRE or ERE that matches 3577 either a single character or a single collating element.

3578 Only a BRE or ERE of this type that includes a bracket expression (see 2.8.3.2) can 1 3579 match a collating element. 1

3580 2.8.1.4 BRE [ERE ] matching multiple characters: A BRE or ERE that 3581 matches a concatenation of single characters or collating elements.

3582 Such a BRE or ERE is made up from a BRE (ERE ) matching a single character and 1 3583 BRE (ERE ) special character s. 1

3584 2.8.2 Regular Expression General Requirements

3585 The requirements in this subclause shall apply to both basic and extended regular 3586 expressions.

3587 The use of regular expressions is generally associated with text processing; i.e., 3588 REs (BRE s and ERE s) operate on text strings; i.e., zero or more characters followed 3589 by an end-of-string delimiter (typically NUL ). Some utilities employing regular 3590 expressions limit the processing to lines; i.e., zero or more characters followed by 3591 a <newline> . In the regular expression processing described in this standard, 3592 the <newline> character is regarded as an ordinary character. This standard 1 3593 specifies within the individual descriptions of those standard utilities employing 1 3594 regular expressions whether they permit matching of <newline> s; if not stated 1 3595 otherwise, the use of literal <newline> s or any escape sequence equivalent pro- 1 3596 duces undefined results. 1

3597 The interfaces specified in this standard do not permit the inclusion of a NUL 3598 character in an RE or in the string to be matched. If during the operation of a 3599 standard utility a NUL is included in the text designated to be matched, that NUL 1 3600 may designate the end of the text string for the purposes of matching. 1

3601 When a standard utility or function that uses regular expressions specifies that 3602 pattern matching shall be performed without regard to the case (upper- or lower-) 3603 of either data or patterns, then when each character in the string is matched 3604 against the pattern, not only the character, but also its case counterpart (if any), 3605 shall be matched.

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

2.8 Regular Expression Notation 111

3606 The implementation shall support any regular expression that does not exceed 3607 256 bytes in length.

3608 This clause uses the term ‘‘invalid’’ for certain constructs or conditions. Invalid 1 3609 REs shall cause the utility or function using the RE to generate an error condition. 1 3610 When ‘‘invalid’’ is not used, violations of the specified syntax or semantics for REs 1 3611 produce undefined results: this may entail an error, enabling an extended syntax 1 3612 for that RE, or using the construct in error as literal characters to be matched. 1

3613 2.8.3 Basic Regular Expressions

3614 2.8.3.1 BRE s Matching a Single Character or Collating Element

3615 A BRE ordinary character, a special character preceded by a backslash, or a period 3616 shall match a single character. A bracket expression shall match a single charac- 3617 ter or a single collating element.

3618 2.8.3.1.1 BRE Ordinary Characters

3619 An ordinary character is a BRE that matches itself: any character in the sup- 3620 ported character set, except for the BRE special characters listed in 2.8.3.1.2.

3621 The interpretation of an ordinary character preceded by a backslash (\ ) is 3622 undefined, except for:

3623 (1) The characters ) , ( , {, and }.

3624 (2) The digits 1 through 9 (see 2.8.3.3).

3625 (3) A character inside a bracket expression.

3626 2.8.3.1.2 BRE Special Characters

3627 A BRE special character has special properties in certain contexts. Outside of 1 3628 those contexts, or when preceded by a backslash, such a character shall be a BRE 1 3629 that matches the special character itself. The BRE special characters and the con- 3630 texts in which they have their special meaning are:

3631 . [ \ The period, left-bracket, and backslash shall be special except when 3632 used in a bracket expression (see 2.8.3.2). An expression containing 3633 a [ that is not preceded by a backslash and is not part of a bracket 3634 expression produces undefined results. 1

3635 * The asterisk is special except when used

3636 — In a bracket expression, 1

3637 — As the first character of an entire BRE (after an initial ^ , if any), 1 3638 or 1

3639 — As the first character of a subexpression (after an initial ^ , if 1 3640 any); see 2.8.3.3. 1

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

112 2 Terminology and General Requirements

3641 ^ The circumflex shall be special when used 1

3642 — As an anchor (see 2.8.3.5) or, 1

3643 — As the first character of a bracket expression (see 2.8.3.2). 1

3644 $ The dollar-sign shall be special when used as an anchor. 1

3645 2.8.3.1.3 Periods in BRE s

3646 A period (. ), when used outside of a bracket expression, is a BRE that shall match 3647 any character in the supported character set except NUL. 1

3648 2.8.3.2 RE Bracket Expression

3649 A bracket expression (an expression enclosed in square brackets, [] ) is an RE that 3650 matches a single collating element contained in the nonempty set of collating ele- 1 3651 ments represented by the bracket expression. 1

3652 The following rules and definitions apply to bracket expressions:

3653 (1) A bracket expression is either a matching list expression or a nonmatch- 3654 ing list expression. It consists of one or more expressions: collating ele- 1 3655 ments, collating symbols, equivalence classes, character classes, or range 3656 expressions. Strictly Conforming POSIX. 2 Applications shall not use 3657 range expressions, but conforming implementations shall support regular 3658 expressions containing range expressions. The right-bracket (] ) shall 3659 lose its special meaning and represent itself in a bracket expression if it 3660 occurs first in the list [after an initial circumflex (^ ), if any]. Otherwise, 3661 it shall terminate the bracket expression, unless it appears in a collating 1 3662 symbol (such as [.].] ) or is the ending right-bracket for a collating sym- 1 3663 bol, equivalence class, or character class). The special characters

3664 . * [ \

3665 (period, asterisk, left-bracket, and backslash, respectively) shall lose 3666 their special meaning within a bracket expression.

3667 The character sequences

3668 [. [= [:

3669 (left-bracket followed by a period, equals-sign, or colon) shall be special 3670 inside a bracket expression and are used to delimit collating symbols, 3671 equivalence class expressions, and character class expressions. These 3672 symbols shall be followed by a valid expression and the matching ter- 3673 minating sequence .] , =] , or :] , as described in the following items.

3674 (2) A matching list expression specifies a list that shall match any one of the 3675 expressions represented in the list. The first character in the list shall 3676 not be the circumflex. For example, [abc] is an RE that matches any of 3677 a, b, or c.

3678 (3) A nonmatching list expression begins with a circumflex (^ ), and specifies 3679 a list that shall match any character or collating element except for the 1

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

2.8 Regular Expression Notation 113

3680 expressions represented in the list after the leading circumflex. For 3681 example, [^abc] is an RE that matches any character or collating ele- 1 3682 ment except a, b, or c. The circumflex shall have this special meaning 3683 only when it occurs first in the list, immediately following the left- 3684 bracket.

3685 (4) A collating symbol is a collating element enclosed within bracket-period 3686 ([. .] ) delimiters. Collating elements are defined as described in 1 3687 2.5.2.2.4. Multicharacter collating elements shall be represented as col- 1 3688 lating symbols when it is necessary to distinguish them from a list of the 3689 individual characters that make up the multicharacter collating element. 3690 For example, if the string ch is a collating element in the current colla- 3691 tion sequence with the associated collating symbol <ch> , the expression 3692 [[.ch.]] shall be treated as an RE matching the character sequence ch , 3693 while [ch] shall be treated as an RE matching c or h. Collating symbols 1 3694 shall be recognized only inside bracket expressions. This implies that the 1 3695 RE [[.ch.]] *c shall match the first through fifth character in the string 3696 chchch . If the string is not a collating element in the current collating 1 3697 sequence definition, or if the collating element has no characters associ- 1 3698 ated with it (e.g., see the symbol <HIGH> in the example collation 1 3699 definition shown in 2.5.2.2.4), the symbol shall be treated as an invalid 1 3700 expression. 1

3701 (5) An equivalence class expression shall represent the set of collating ele- 3702 ments belonging to an equivalence class, as described in 2.5.2.2.4. Only 1 3703 primary equivalence classes shall be recognized. The class shall be 3704 expressed by enclosing any one of the collating elements in the 3705 equivalence class within bracket-equal ([= =] ) delimiters. For example, 3706 if a, à, and â belong to the same equivalence class, then [[=a=]b] , 3707 [[=a` =]b] , and [[=a^ =]b] shall each be equivalent to [aa` âb] . If the col- 3708 lating element does not belong to an equivalence class, the equivalence 3709 class expression shall be treated as a collating symbol .

3710 (6) A character class expression shall represent the set of characters belong- 3711 ing to a character class, as defined in the LC_CTYPE category in the 3712 current locale. All character classes specified in the current locale shall 3713 be recognized. A character class expression shall be expressed as a char- 3714 acter class name enclosed within ‘‘bracket-colon’’ ([: :] ) delimiters.

3715 Strictly conforming POSIX. 2 applications shall only use the following 3716 character class expressions, which shall be supported on all conforming 3717 implementations:

3718 [:alnum:] [:cntrl:] [:lower:] [:space:] 3719 [:alpha:] [:digit:] [:print:] [:upper:] 3720 [:blank:] [:graph:] [:punct:] [:xdigit:]

3721 (7) A range expression represents the set of collating elements that fall 3722 between two elements in the current collation sequence, inclusively. It 1 3723 shall be expressed as the starting point and the ending point separated 1

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

114 2 Terminology and General Requirements

3724 by a hyphen (- ).

3725 Range expressions shall not be used in Strictly Conforming POSIX. 2 3726 Applications because their behavior is dependent on the collating 3727 sequence. Range expressions shall be supported by conforming imple- 3728 mentations.

3729 In the following, all examples assume the collation sequence specified for 3730 the POSIX Locale, unless another collation sequence is specifically 3731 defined.

3732 The starting range point and the ending range point shall be a collating 3733 element or collating symbol. An equivalence class expression used as a 2 3734 starting or ending point of a range expression produces unspecified 2 3735 results. The ending range point shall collate equal to or higher than the 2 3736 starting range point; otherwise the expression shall be treated as invalid. 3737 The order used is the order in which the collating elements are specified 3738 in the current collation definition. One-to-many mappings (see 2.5.2.2) 3739 shall not be performed. For example, assuming that the character eszet 3740 (b) is placed in the basic collation sequence after r and s , but before t , 3741 and that it maps to the sequence ss for collation purposes, then the 3742 expression [r - s] matches only r and s , but the expression [s - t] 3743 matches s , b, or t .

3744 The interpretation of range expressions where the ending range point 3745 also is the starting range point of a subsequent range expression is 3746 undefined.

3747 The hyphen character shall be treated as itself if it occurs first (after an 3748 initial ^ , if any) or last in the list, or as an ending range point in a range 3749 expression. As examples, the expressions [ - ac] and [ac - ] are 3750 equivalent and match any of the characters a, c, or - ; the expressions 3751 [^ - ac] and [^ac - ] are equivalent and match any characters except a, 1 3752 c, or - ; the expression [%- - ] matches any of the characters between % 1 3753 and - inclusive; the expression [ - - @] matches any of the characters 3754 between - and @, inclusive; and the expression [a - - @] is invalid, 3755 because the letter a follows the symbol - in the POSIX Locale. To use a 3756 hyphen as the starting range point, it shall either come first in the 3757 bracket expression or be specified as a collating symbol. For example: 3758 [][. - .]-0] , which matches either a right bracket or any character or 1 3759 collating element that collates between hyphen and 0, inclusive. 1

3760 2.8.3.3 BRE s Matching Multiple Characters

3761 The following rules can be used to construct BRE s matching multiple characters 3762 from BRE s matching a single character:

3763 (1) The concatenation of BRE s shall match the concatenation of the strings 3764 matched by each component of the BRE. 1

3765 (2) A subexpression can be defined within a BRE by enclosing it between the 3766 character pairs \( and \) . Such a subexpression shall match whatever

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

2.8 Regular Expression Notation 115

3767 it would have matched without the \( and \) , except that anchoring 1 3768 within subexpressions is optional behavior; see 2.8.3.5. Subexpressions 1 3769 can be arbitrarily nested. 1

3770 (3) The backreference expression \ n shall match the same (possibly empty) 1 3771 string of characters as was matched by a subexpression enclosed between 1 3772 \( and \) preceding the \ n. The character n shall be a digit from 1 3773 through 9, specifying the n-th subexpression [the one that begins with 3774 the n-th \( and ends with the corresponding paired \) ]. The expression 3775 is invalid if less than n subexpressions precede the \ n. For example, the 3776 expression ^\(. *\)\1$ matches a line consisting of two adjacent 3777 appearances of the same string, and the expression \(a\) *\1 fails to 2 3778 match a. 2

3779 (4) When a BRE matching a single character, a subexpression, or a 1 3780 backreference is followed by the special character asterisk (*), together 1 3781 with that asterisk it shall match what zero or more consecutive 2 3782 occurrences of the BRE would match. For example, [ab] * and [ab][ab] 2 3783 are equivalent when matching the string ab . 2

3784 (5) When a BRE matching a single character, a subexpression, or a 1 3785 backreference is followed by an interval expression of the format \{ m\} , 1 3786 \{ m,\} , or \{ m, n\} , together with that interval expression it shall 1 3787 match what repeated consecutive occurrences of the BRE would match. 2 3788 The values of m and n shall be decimal integers in the range 0 £ m £ n £ 1 3789 {RE_DUP _MAX}, where m specifies the exact or minimum number of 3790 occurrences and n specifies the maximum number of occurrences. The 3791 expression \{ m\} shall match exactly m occurrences of the preceding 3792 BRE , \{ m,\} shall match at least m occurrences, and \{ m,n \} shall 3793 match any number of occurrences between m and n, inclusive. 1

3794 For example, in the string abababccccccd the BRE c\{3\} is matched 3795 by characters seven through nine, the BRE \(ab\)\{4,\} is not 3796 matched at all, and the BRE c\{1,3\}d is matched by characters ten 3797 through thirteen.

3798 The behavior of multiple adjacent duplication symbols (* and intervals) produces 1 3799 undefined results. 1

3800 2.8.3.4 BRE Precedence 1

3801 The order of precedence shall be as shown in Table 2-12, from high to low. 1

3802 2.8.3.5 BRE Expression Anchoring

3803 A BRE can be limited to matching strings that begin or end a line; this is called 1 3804 anchoring . The circumflex and dollar-sign special characters shall be considered 1 3805 BRE anchors in the following contexts: 1

3806 (1) A circumflex (^ ) shall be an anchor when used as the first character of an 1 3807 entire BRE. The implementation may treat circumflex as an anchor when 1

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

116 2 Terminology and General Requirements

3808 Table 2-12 - BRE Precedence 1 3809 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3810 collation-related bracket symbols [= =] [: :] [. .] 1 3811 escaped characters \< special character > 1 3812 bracket expression [ ] 1 3813 subexpressions/backreferences \( \) \ n 1 3814 single-character- BRE duplication * \{ m, n\} 1 3815 concatenation 1 3816 anchoring ^ $ 1 3817 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3818 used as the first character of a subexpression. The circumflex shall 1 3819 anchor the expression (or optionally subexpression) to the beginning of a 1 3820 string; only sequences starting at the first character of a string shall be 1 3821 matched by the BRE. For example, the BRE ^ab matches ab in the string 1 3822 abcdef , but fails to match in the string cdefab . The BRE \(^ab\) may 1 3823 match the former string. A portable BRE shall escape a leading 1 3824 circumflex in a subexpression to match a literal circumflex. 1

3825 (2) A dollar-sign ($) shall be an anchor when used as the last character of an 1 3826 entire BRE. The implementation may treat a dollar-sign as an anchor 1 3827 when used as the last character of a subexpression. The dollar-sign shall 1 3828 anchor the expression (or optionally subexpression) to the end of the 1 3829 string being matched; the dollar-sign can be said to match the ‘‘end-of- 1 3830 string’’ following the last character. 1

3831 (3) A BRE anchored by both ^ and $ shall match only an entire string. For 2 3832 example, the BRE ^abcdef$ matches strings consisting only of abcdef . 1

3833 2.8.4 Extended Regular Expressions

3834 The extended regular expression (ERE ) notation and construction rules shall apply 3835 to utilities defined as using extended regular expressions; any exceptions to the 3836 following rules are noted in the descriptions of the specific utilities using ERE s.

3837 2.8.4.1 ERE s Matching a Single Character or Collating Element

3838 An ERE ordinary character, a special character preceded by a backslash, or a 1 3839 period shall match a single character. A bracket expression shall match a single 1 3840 character or a single collating element. An ERE matching a single character 3841 enclosed in parentheses shall match the same as the ERE without parentheses 3842 would have matched.

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

2.8 Regular Expression Notation 117

3843 2.8.4.1.1 ERE Ordinary Characters

3844 An ordinary character is an ERE that matches itself. An ordinary character is any 3845 character in the supported character set, except for the ERE special characters 2 3846 listed in 2.8.4.1.2. The interpretation of an ordinary character preceded by a 3847 backslash (\ ) is undefined.

3848 2.8.4.1.2 ERE Special Characters

3849 An ERE special character has special properties in certain contexts. Outside of 1 3850 those contexts, or when preceded by a backslash, such a character shall be an ERE 1 3851 that matches the special character itself. The extended regular expression special 3852 characters and the contexts in which they shall have their special meaning are:

3853 . [ \ ( The period, left-bracket, backslash, and left-parenthesis are spe- 1 3854 cial except when used in a bracket expression (see 2.8.3.2).

3855 * + ? { The asterisk, plus-sign, question-mark, and left-brace are special 3856 except when used in a bracket expression (see 2.8.3.2). Any of the 2 3857 following uses produce undefined results: 2

3858 — If these characters appear first in an ERE , or immediately fol- 3859 lowing a vertical-line, circumflex, or left-parenthesis.

3860 — If a left-brace is not part of a valid interval expression. 1

3861 | The vertical-line is special except when used in a bracket expres- 3862 sion (see 2.8.3.2). A vertical-line appearing first or last in an ERE , 3863 or immediately following a vertical-line or a left-parentheses, pro- 1 3864 duces undefined results. 1

3865 ^ The circumflex shall be special when used 1

3866 — As an anchor (see 2.8.4.6) or, 1

3867 — As the first character of a bracket expression (see 2.8.3.2). 1

3868 $ The dollar-sign shall be special when used as an anchor. 1

3869 2.8.4.1.3 Periods in ERE s

3870 A period (. ), when used outside of a bracket expression, is an ERE that shall 3871 match any character in the supported character set except NUL. 1

3872 2.8.4.2 ERE Bracket Expression

3873 The rules for ERE Bracket Expressions are the same as for Basic Regular Expres- 3874 sions; see 2.8.3.2.

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

118 2 Terminology and General Requirements

3875 2.8.4.3 ERE s Matching Multiple Characters

3876 The following rules shall be used to construct ERE s matching multiple characters 3877 from ERE s matching a single character:

3878 (1) A concatenation of ERE s shall match the concatenation of the character 3879 sequences matched by each component of the ERE. A concatenation of 1 3880 ERE s enclosed in parentheses shall match whatever the concatenation 3881 without the parentheses matches. For example, both the ERE cd and the 3882 ERE (cd) are matched by the third and fourth character of the string 3883 abcdefabcdef .

3884 (2) When an ERE matching a single character, or a concatenation of ERE s 1 3885 enclosed in parentheses is followed by the special character plus-sign (+), 1 3886 together with that plus-sign it shall match what one or more consecutive 2 3887 occurrences of the ERE would match. For example, the ERE b+(bc) 2 3888 matches the fourth through seventh characters in the string acabbbcde . 2 3889 And, [ab]+ and [ab][ab] * are equivalent. 2

3890 (3) When an ERE matching a single character, or a concatenation of ERE s 1 3891 enclosed in parentheses is followed by the special character asterisk (*), 1 3892 together with that asterisk it shall match what zero or more consecutive 2 3893 occurrences of the ERE would match. For example, the ERE b*c matches 2 3894 the first character in the string cabbbcde , and the ERE b*cd matches 3895 the third through seventh characters in the string 3896 cabbbcdebbbbbbcdbc . And, [ab] * and [ab][ab] are equivalent when 2 3897 matching the string ab . 2

3898 (4) When an ERE matching a single character, or a concatenation of ERE s 1 3899 enclosed in parentheses is followed by the special character question- 1 3900 mark (?), together with that question-mark it shall match what zero or 2 3901 one consecutive occurrences of the ERE would match. For example, the 2 3902 ERE b?c matches the second character in the string acabbbcde .

3903 (5) When an ERE matching a single character, or a concatenation of ERE s 1 3904 enclosed in parentheses is followed by an interval expression of the for- 1 3905 mat {m}, {m,} , or {m, n}, together with that interval expression it 1 3906 shall match what repeated consecutive occurrences of the ERE would 2 3907 match. The values of m and n shall be decimal integers in the range 0 £ 1 3908 m £ n £ {RE_DUP _MAX},where m specifies the exact or minimum number 1 3909 of occurrences and n specifies the maximum number of occurrences. The 3910 expression {m} shall match exactly m occurrences of the preceding ERE , 3911 {m,} shall match at least m occurrences, and {m, n} shall match any 3912 number of occurrences between m and n, inclusive. 1

3913 For example, in the string abababccccccd the ERE c{3} is matched by 1 3914 characters seven through nine, and the ERE (ab){2,} is matched by 2 3915 characters one through six. 2

3916 The behavior of multiple adjacent duplication symbols (+, *, ?, and intervals) pro- 1 3917 duces undefined results. 1

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

2.8 Regular Expression Notation 119

3918 2.8.4.4 ERE Alternation

3919 Two ERE s separated by the special character vertical-line (|) shall match a string 3920 that is matched by either. For example, the ERE a((bc) |d) matches the string 3921 abc and the string ad . Single characters, or expressions matching single charac- 3922 ters, separated by the vertical bar and enclosed in parentheses, shall be treated 3923 as an ERE matching a single character. 1

3924 2.8.4.5 ERE Precedence

3925 The order of precedence shall be as shown in Table 2-13, from high to low. 1

3926 Table 2-13 - ERE Precedence 1 3927 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3928 collation-related bracket symbols [= =] [: :] [. .] 1 3929 escaped characters \< special character > 1 3930 bracket expression [ ] 1 3931 grouping ( ) 1 3932 single-character- ERE duplication * + ? {m, n} 1 3933 concatenation 1 3934 anchoring ^ $ 1 3935 alternation | 1 3936 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3937 For example, the ERE abba |cde matches either the string abba or the string cde 1 3938 (because concatenation has a higher order of precedence than alternation).

3939 2.8.4.6 ERE Expression Anchoring

3940 An ERE can be limited to matching strings that begin or end a line; this is called 1 3941 anchoring . The circumflex and dollar-sign special characters shall be considered 1 3942 ERE anchors in the following contexts: 1

3943 (1) A circumflex (^ ) shall be an anchor when used anywhere outside a 1 3944 bracket expression. The circumflex shall anchor the (sub)expression to 1 3945 the beginning of a string; only sequences starting at the first character of 1 3946 a string shall be matched by the ERE. For example, the ERE s ^ab and 1 3947 (^ab) match ab in the string abcdef , but fail to match in the string 1 3948 cdefab . 1

3949 (2) A dollar-sign ($) shall be an anchor when used anywhere outside a 1 3950 bracket expression. It shall anchor the expression to the end of the 1 3951 string being matched; the dollar-sign can be said to match the ‘‘end-of- 3952 string’’ following the last character.

3953 (3) An ERE anchored by both ^ and $ shall match only an entire string. For 2 3954 example, the ERE s ^abcdef$ and (^abcdef$) match strings consisting 3955 only of abcdef .

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

120 2 Terminology and General Requirements