-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

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

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

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

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

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

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

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

%token NUMBER 2 2866 %token COLLSYMBOLCOLLELEMENT 1 2867 %token CHARSYMBOLOCTAL_CHARHEX_CHARDECIMAL_CHAR 1 2868 %token ELLIPSIS 1 2869 %token EXTENDED0(3510)X 11 s 1396 3132(has)N 1565(been)X 1781(redirected.)X 2194 MX % included PostScript %%HLJ_Rat_Start@3184@ 3 f 1 f 8 s 3420 MY 470(3511)X 3 f 11 s 736 3420(2.7.1)N 989(Required)X 1443(Files)X 1690(Rationale.)X 2 f 9 s 2186((This)X 2379(subclause)X 2720(is)X 2796(not)X 2921(a)X 2982(part)X 3141(of)X 3221(P1003.2))X 1 f 11 s 8 s 3604 MY 470(3512)X 11 s 736 3604(A)N 837(description)X 1328(of)X 1439(the)X 1609(historical)X 7 f 2032(/usr/tmp)X 1 f 2495(was)X 2693(omitted,)X 3070(removing)X 3490(any)X 3679(concept)X 4023(of)X 8 s 3708 MY 470(3513)X 11 s 736 3708(differences)N 1219(in)X 1342(emphasis)X 1769(between)X 2148(the)X 7 f 2321(/)X 1 f 2415(and)X 7 f 2610(/usr)X 1 f 2863(versions.)X 3292(The)X 3489(descriptions)X 4023(of)X 7 f 1 f 8 s 3812 MY 470(3514)X 7 f 11 s 736 3812(/bin)N 1 f 948(,)X 7 f 1003(/usr/bin)X 1 f 1427(,)X 7 f 1482(/lib)X 1 f 1694(,)X 1749(and)X 7 f 1933(/usr/lib)X 1 f 2388(were)X 2615(omitted)X 2959(because)X 3310(they)X 3520(are)X 3683(not)X 3846(useful)X 8 s 3916 MY 470(3515)X 11 s 736 3916(for)N 886(applications.)X 1470(In)X 1598(an)X 1739(early)X 1983(draft,)X 2247(a)X 2333(distinction)X 2805(was)X 3001(made)X 3260(between)X 2 f 3635(system)X 1 f 3942(and)X 2 f 1 f 8 s 4020 MY 470(3516)X 2 f 11 s 736 4020(application)N 1 f 1220(directory)X 1610(usage,)X 1895(but)X 2057(this)X 2239(was)X 2423(not)X 2580(found)X 2837(to)X 2940(be)X 3058(useful.)X 8 s 4176 MY 470(3517)X 11 s 736 4176(In)N 865(Draft)X 1124(8,)X 7 f 1237(/)X 1 f 1290(,)X 7 f 1354(/dev)X 1 f 1566(,)X 7 f 1630(/local)X 1 f 1948(,)X 7 f 2013(/usr/local)X 1 f 2543(,)X 2608(and)X 7 f 2802(/usr/man)X 1 f 3266(were)X 3502(removed.)X 3939(The)X 8 s 4280 MY 470(3518)X 11 s 736 4280(directories)N 7 f 1205(/)X 1 f 1296(and)X 7 f 1488(/dev)X 1 f 1738(were)X 1971(restored)X 2344(in)X 2463(Draft)X 2720(9.)X 2856(It)X 2963(was)X 3159(pointed)X 3502(out)X 3671(by)X 3804(several)X 8 s 4384 MY 470(3519)X 11 s 736 4384(balloters)N 1119(that)X 1317(the)X 1476(notion)X 1761(of)X 1862(a)X 1939(hierarchical)X 2457(directory)X 2850(structure)X 3256(is)X 3353(key)X 3524(to)X 3630(other)X 3873(infor-)X 8 s 4488 MY 470(3520)X 11 s 736 4488(mation)N 1052(presented)X 1483(in)X 1594(later)X 1817(sections)X 2171(of)X 2273(the)X 2434(standard.)X 2881((Previously,)X 3395(some)X 3630(had)X 3812(argued)X 8 s 4592 MY 470(3521)X 11 s 736 4592(that)N 942(special)X 1258(devices)X 1588(and)X 1778(temporary)X 2239(files)X 2442(could)X 2694(conceivably)X 3198(be)X 3327(handled)X 3694(without)X 4047(a)X 8 s 4696 MY 470(3522)X 11 s 736 4696(directory)N 1149(structure)X 1575(on)X 1721(some)X 1976(implementations.)X 2763(For)X 2953(example,)X 3367(the)X 3547(system)X 3880(could)X 8 s 4800 MY 470(3523)X 11 s 736 4800(treat)N 970(the)X 1136(characters)X 1598(‘‘)X 7 f 1634(/tmp)X 1 f 1846(’’)X 1917(as)X 2042(a)X 2126(special)X 2441(token)X 2704(that)X 2910(would)X 3191(store)X 3428(files)X 3630(using)X 3889(some)X 8 s 4904 MY 470(3524)X 11 s 736 4904(non-)N 10 s 917(POSIX)X 11 s 1202(file)X 1360(system)X 1677(structure.)X 2137(This)X 2351(notion)X 2640(was)X 2830(rejected)X 3182(by)X 3309(the)X 3472(working)X 3836(group,)X 8 s 5008 MY 470(3525)X 11 s 736 5008(which)N 1010(requires)X 1378(that)X 1579(all)X 1714(the)X 1876(files)X 2073(in)X 2185(this)X 2372(clause)X 2657(be)X 2780(implemented)X 3345(via)X 10 s 3497(POSIX)X 11 s 3781(file)X 3938(sys-)X 8 s 5112 MY 470(3526)X 11 s 736 5112(tems.))N 8 s 5268 MY 470(3527)X 11 s 736 5268(The)N 7 f 920(/tmp)X 1 f 1159(directory)X 1551(is)X 1647(retained)X 2017(in)X 2126(the)X 2285(standard)X 2680(to)X 2785(accommodate)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