-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

5321 2.11 Utility Description Defaults

5322 This clause describes all of the subclauses used within the utility clauses in Sec- 5323 tion 4 and the other sections that describe standard utilities. It describes:

5324 (1) Intended usage of the subclause.

5325 (2) Global defaults that affect all the standard utilities.

5326 2.11.0.1 Utility Description Defaults Rationale. (This subclause is not a part of 5327 P1003.2)

5328 This clause is arranged with headings in the same order as all the utility descrip- 5329 tions. It is a collection of related and unrelated information concerning:

5330 (1) The default actions of utilities.

5331 (2) The meanings of notations used in the standard that are specific to indi- 5332 vidual utility subclauses.

5333 Although this material may seem out of place in Section 2, it is important that 5334 this information appear before any of the utilities to be described later. Unfor- 5335 tunately, since the utilities are split into multiple major sections (chapters), this 5336 information could not be placed into any one of those sections without confusing 5337 cross references.

5338 2.11.1 Synopsis

5339 The Synopsis subclause summarizes the syntax of the calling sequence for the 5340 utility, including options, option-arguments, and operands. Standards for utility 5341 naming are described in 2.10.2; for describing the utility’s arguments in 2.10.1.

5342 2.11.2 Description

5343 The Description subclause describes the actions of the utility. If the utility has a 5344 very complex set of subcommands or its own procedural language, an Extended 5345 Description subclause is also provided. Most explanations of optional functional- 5346 ity are omitted here, as they are usually explained in the Options subclause.

5347 Some utilities in this standard are described in terms of equivalent POSIX .1 {8} 5348 functionality. As explained in 1.1, a fully conforming POSIX .1 {8} base is not a 5349 prerequisite for this standard. When specific functions are cited, the underlying 5350 operating system shall provide equivalent functionality and all side effects associ- 5351 ated with successful execution of the function. The treatment of errors and inter- 5352 mediate results from the individual functions cited are generally not specified by 5353 this standard. See the utility’s Exit Status and Consequences of Errors sub- 5354 clauses for all actions associated with errors encountered by the utility.

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

156 2 Terminology and General Requirements

5355 2.11.3 Options

5356 The Options subclause describes the utility options and option-arguments, and 5357 how they modify the actions of the utility. Standard utilities that have options 5358 either fully comply with the 2.10.2 or describe all deviations. Apparent disagree- 5359 ments between functionality descriptions in the Options and Description (or 5360 Extended Description) subclauses are always resolved in favor of the Options 5361 subclause.

5362 Each Options subclause that uses the phrase ‘‘The ... utility shall conform to the 5363 utility argument syntax guidelines ...’’ refers only to the use of the utility as 5364 specified by this standard; implementation extensions should also conform to the 5365 guidelines, but may allow exceptions for historical practice.

5366 Unless otherwise stated in the utility description, when given an option unrecog- 5367 nized by the implementation, or when a required option-argument is not provided, 5368 standard utilities shall issue a diagnostic message to standard error and exit with 5369 a nonzero exit status.

5370 Default Behavior: When this subclause is listed as ‘‘None,’’it means that the 5371 implementation need not support any options. Standard utilities that do not 5372 accept options, but that do accept operands, shall recognize "- - " as a first argu- 5373 ment to be discarded.

5374 2.11.3.1 Options Rationale. (This subclause is not a part of P1003.2)

5375 Although it has not always been possible, the working group has tried to avoid 5376 repeating information and therefore reduced the risk that the duplicate explana- 5377 tions are somehow modified to be out of sync.

5378 The requirement for recognizing - - is because portable applications need a way to 5379 shield their operands from any arbitrary options that the implementation may 5380 provide as an extension. For example, if the standard utility foo is listed as tak- 5381 ing no options, and the application needed to give it a pathname with a leading 5382 hyphen, it could safely do it as:

5383 foo - - -myfile

5384 and avoid any problems with - mused as an extension.

5385 2.11.4 Operands

5386 The Operands subclause describes the utility operands, and how they affect the 5387 actions of the utility. Apparent disagreements between functionality descriptions 5388 in the Operands and Description (or Extended Description) subclauses are always 5389 resolved in favor of the Operands subclause.

5390 If an operand naming a file can be specified as - , which means to use the stan- 5391 dard input instead of a named file, this shall be explicitly stated in this subclause. 5392 Unless otherwise stated, the use of multiple instances of - to mean standard 5393 input in a single command produces unspecified results.

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

2.11 Utility Description Defaults 157

5394 Unless otherwise stated, the standard utilities that accept operands shall process 5395 those operands in the order specified in the command line.

5396 Default Behavior: When this subclause is listed as ‘‘None,’’it means that the 5397 implementation need not support any operands.

5398 2.11.4.1 Operands Rationale. (This subclause is not a part of P1003.2)

5399 This usage of - is never shown in the Synopsis. Similarly, this usage of - - is 5400 never shown.

5401 The requirement for processing operands in command line order is to avoid a 5402 ‘‘WeirdNIX’’utility that might choose to sort the input files alphabetically, by size, 5403 or by directory order. Although this might be acceptable for some utilities, in gen- 5404 eral the programmer has a right to know exactly what order will be chosen.

5405 Some of the standard utilities take multiple file operands and act as if they were 5406 processing the concatenation of those files. For example,

5407 asa file1 file2 and cat file1 file2 | asa

5408 have similar results when questions of file access, errors, and performance are 5409 ignored. Other utilities, such as grep or wc, have completely different results in 5410 these two cases. This latter type of utility is always identified in its Description 5411 or Operands subclauses, whereas the former is not. Although it might be possible 5412 to create a general assertion about the former case, the following points must be 5413 addressed:

5414 — Access times for the files might be different in the operand case versus the 5415 cat case.

5416 — The utility may have error messages that are cognizant of the input file 5417 name and this added value should not be suppressed. (As an example, awk 5418 sets a variable with the file name at each file boundary.)

5419 2.11.5 External Influences

5420 The External Influences subclause describes all input data that is specified by the 5421 invoker, data received from the environment, and other files or databases that 5422 may be used by the utility. There are four subclauses that contain all the sub- 5423 stantive information about external influences; because of this, this level of 5424 header is always left blank.

5425 Certain of the standard utilities describe how they can invoke other utilities or 5426 applications, such as by passing a command string to the command interpreter. 5427 The external requirements of such invoked utilities are not described in the sub- 5428 clause concerning the standard utility that invokes them.

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

158 2 Terminology and General Requirements

5429 2.11.5.1 Standard Input

5430 The Standard Input subclause describes the standard input of the utility. This 5431 subclause is frequently merely a reference to the following subclause, because 5432 many utilities treat standard input and input files in the same manner. Unless 5433 otherwise stated, all restrictions described in Input Files apply to this subclause 5434 as well.

5435 Use of a terminal for standard input may cause any of the standard utilities that 5436 read standard input to stop when used in the background. For this reason, appli- 5437 cations should not use interactive features in scripts to be placed in the back- 5438 ground.

5439 The specified standard input format of the standard utilities shall not depend on 5440 the existence or value of the environment variables defined in this standard, 5441 except as provided by this standard.

5442 Default Behavior: When this subclause is listed as ‘‘None,’’it means that the 5443 standard input shall not be read when the utility is used as described by this 5444 standard.

5445 2.11.5.1.1 Standard Input Rationale. (This subclause is not a part of P1003.2)

5446 This subclause was globally renamed from Standard Input Format in previous 5447 drafts to better reflect its role in describing the existence and usage of the file, in 5448 addition to its format.

5449 2.11.5.2 Input Files

5450 The Input Files subclause describes the files, other than the standard input, used 5451 as input by the utility. It includes files named as operands and option-arguments 5452 as well as other files that are referred to, such as startup/initialization files, data- 5453 bases, etc. Commonly-used files are generally described in one place and cross- 5454 referenced by other utilities.

5455 Some of the standard utilities, such as filters, process input files a line or a block 5456 at a time and have no restrictions on the maximum input file size. Some utilities 5457 may have size limitations that are not as obvious as file space or memory limita- 5458 tions. Such limitations should reflect resource limitations of some sort, not arbi- 5459 trary limits set by implementors. Implementations shall define in the confor- 5460 mance documentation those utilities that are limited by constraints other than 5461 file system space, available memory, and other limits specifically cited by this 5462 standard, and identify what the constraint is, and indicate a way of estimating 5463 when the constraint would be reached. Similarly, some utilities descend the 5464 directory tree (recursively). Implementations shall also document any limits that 5465 they may have in descending the directory tree that are beyond limits cited by 5466 this standard.

5467 When a standard utility reads a seekable input file and terminates without an 1 5468 error before it reaches end-of-file, the utility shall ensure that the file offset in the 1 5469 open file description is properly positioned just past the last byte processed by the 1

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

2.11 Utility Description Defaults 159

5470 utility. For files that are not seekable, the state of the file offset in the open file 1 5471 description for that file is unspecified. 1

5472 When an input file is described as a text file , the utility produces undefined 5473 results if given input that is not from a text file, unless otherwise stated. Some 5474 utilities (e.g., make , read , sh , etc.) allow for continued input lines using an 5475 escaped <newline> convention; unless otherwise stated, the utility need not be 5476 able to accumulate more than {LINE _MAX}bytes from a set of multiple, continued 5477 input lines. If a utility using the escaped <newline> convention detects an end- 5478 of-file condition immediately after an escaped <newline> , the results are 5479 unspecified.

5480 Record formats are described in a notation similar to that used by the C language 5481 function, printf (). See 2.12 for a description of this notation.

5482 Default Behavior: When this subclause is listed as ‘‘None,’’ it means that no 5483 input files are required to be supplied when the utility is used as described by this 5484 standard.

5485 2.11.5.2.1 Input Files Rationale. (This subclause is not a part of P1003.2)

5486 This subclause was globally renamed from Input File Formats in previous drafts 5487 to better reflect its role in describing the existence and usage of the files, in addi- 5488 tion to their format.

5489 The description of file offsets answers the question: Are the following three com- 1 5490 mands equivalent? 1

5491 tail -n +2 file 1 5492 (sed -n 1q; cat) < file 1 5493 cat file | (sed -n 1q; cat) 1

5494 The answer is that a conforming application cannot assume they are equivalent. 1 5495 The second command is equivalent to the first only when the file is seekable. In 1 5496 the third command, if the file offset in the open file description were not 1 5497 unspecified, sed would have to be implemented so that it read from the pipe one 1 5498 byte at a time or it would have to employ some method to seek backwards on the 1 5499 pipe. Such functionality is not defined currently in POSIX .1 {8}and does not exist 1 5500 on all historical systems. Other utilities, such as head , read , and sh , have simi- 1 5501 lar properties, so the restriction is described globally in this clause. A future revi- 1 5502 sion to this standard may require that the standard utilities leave the file offset in 1 5503 a consistent state for pipes as well as regular files. 1

5504 The description of conformance documentation about file sizes follows many 5505 changes of direction by the working group. Originally, there appeared a limit, 5506 {ED_FILE _MAX}, that hoped to impose a minimum file size on ed , which has been 5507 historically limited to relatively small files. This received objections from various 5508 members who said that such a limit merely invited sloppy programming; there 5509 should be no limits to a ‘‘well-written’’ ed . Thus, Draft 8 removed the limit and 5510 inserted rationale that this meant ed would have to process files of virtually 5511 unlimited size. (Surprisingly, no objections or comments were received about that 5512 sentence.) However, in discussing the matter with representatives of POSIX. 3, it

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

160 2 Terminology and General Requirements

5513 turned out that omitting the limit meant that a corresponding test assertion 5514 would also be omitted and no test suite could legitimately stress ed with large 5515 files. It quickly became clear that restrictions applied to other utilities as well 5516 and a solution was needed.

5517 It is not possible for this standard to judge which utilities are in the category with 5518 arbitrary file size limits; this would impose too much on implementors. Therefore, 5519 the burden is placed on implementors to publicly document any limitations and 5520 the resulting pressure in the marketplace should keep most implementations ade- 5521 quate for most portable applications. Typically, larger systems would have larger 5522 limits than smaller systems, but since price typically follows function, the user 5523 can select a machine that handles his/her problems reasonably given such infor- 5524 mation. The working group considered adding a limit in 2.13.1 for every file- 5525 oriented utility, but felt these limits would not actually be used by real applica- 5526 tions and would reduce consensus. This is particularly true for utilities, such as 5527 possibly awk or yacc , that might have rather complex limits not directly related 5528 to the actual file size.

5529 The definition of text file (see 2.2.2.151) is strictly enforced for input to the stan- 5530 dard utilities; very few of them list exceptions to the undefined results called for 5531 here. (Of course, ‘‘undefined’’ here does not mean that existing implementations 5532 necessarily have to change to start indicating error conditions. Conforming appli- 5533 cations cannot rely on implementations succeeding or failing when nontext files 5534 are used.)

5535 The utilities that allow line continuation are generally those that accept input 5536 languages, rather than pure data. It would be unusual for an input line of this 5537 type to exceed {LINE _MAX}bytes and unreasonable to require that the implemen- 5538 tation allow unlimited accumulation of multiple lines, each of which could reach 5539 {LINE _MAX}. Thus, for a portable application the total of all the continued lines 5540 in a set cannot exceed {LINE _MAX}.

5541 The format description is intended to be sufficiently rigorous to allow other appli- 5542 cations to generate these input files. However, since <blank> s can legitimately 5543 be included in some of the fields described by the standard utilities, particularly 5544 in locales other than the POSIX Locale, this intent is not always realized.

5545 2.11.5.3 Environment Variables

5546 The Environment Variables subclause lists what variables affect the utility’s exe- 5547 cution.

5548 The entire manner in which environment variables described in this standard 5549 affect the behavior of each utility is described in the Environment Variables sub- 5550 clause for that utility, in conjunction with the global effects of the LANG and 5551 LC_ALL environment variables described in 2.6. The existence or value of 5552 environment variables described in this standard shall not otherwise affect the 5553 specified behavior of the standard utilities. Any effects of the existence or value of 5554 environment variables not described by this standard upon the standard utilities 5555 are unspecified.

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

2.11 Utility Description Defaults 161

5556 For those standard utilities that use environment variables as a means for select- 5557 ing a utility to execute (such as CC in make ), the string provided to the utility 5558 shall be subjected to the path search described for PATH in 2.6.

5559 Default Behavior: When this subclause is listed as ‘‘None,’’it means that the 5560 behavior of the utility is not directly affected by environment variables described 5561 by this standard when the utility is used as described by this standard.

5562 2.11.5.3.1 Environment Variables Rationale. (This subclause is not a part of 5563 P1003.2)

5564 The global default text about the PATH search is overkill in this version of 5565 POSIX. 2 (prior to the UPE ) because only one of the standard utilities specifies vari- 5566 ables in this way— make ’s $( CC), $( LEX), etc. It is described here mostly in anti- 5567 cipation of its heavier usage in POSIX. 2a. The description of PATH indicates 5568 separately that names including slashes do not apply, so they do not apply here 5569 either.

5570 2.11.5.4 Asynchronous Events

5571 The Asynchronous Events subclause lists how the utility reacts to such events as 5572 signals and what signals are caught.

5573 Default Behavior: When this subclause is listed as ‘‘Default,’’ or it refers to ‘‘the 5574 standard action for all other signals; see 2.11.5.4,’’ it means that the action taken 5575 as a result of the signal shall be one of the following:

5576 (1) The action is that inherited from the parent according to the rules of 5577 inheritance of signal actions defined in POSIX .1 {8}(see 2.9.1), or

5578 (2) When no action has been taken to change the default, the default action 5579 is that specified by POSIX .1 {8},or

5580 (3) The result of the utility’s execution is as if default actions had been 5581 taken.

5582 2.11.5.4.1 Asynchronous Events Rationale. (This subclause is not a part of P1003.2)

5583 Because there is no language prohibiting it, a utility is permitted to catch a sig- 5584 nal, perform some additional processing (such as deleting temporary files), restore 5585 the default signal action (or action inherited from the parent process) and resignal 5586 itself.

5587 2.11.6 External Effects

5588 The External Effects subclause describes the effects of the utility on the opera- 5589 tional environment, including the file system. There are three subclauses that 5590 contain all the substantive information about external effects; because of this, this 5591 level of header is usually left blank.

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

162 2 Terminology and General Requirements

5592 Certain of the standard utilities describe how they can invoke other utilities or 5593 applications, such as by passing a command string to the command interpreter. 5594 The external effects of such invoked utilities are not described in the subclause 5595 concerning the standard utility that invokes them.

5596 2.11.6.1 Standard Output

5597 The Standard Output subclause describes the standard output of the utility. This 5598 subclause is frequently merely a reference to the following subclause, Output 5599 Files, because many utilities treat standard output and output files in the same 5600 manner.

5601 Use of a terminal for standard output may cause any of the standard utilities that 5602 write standard output to stop when used in the background. For this reason, 5603 applications should not use interactive features in scripts to be placed in the back- 5604 ground.

5605 Record formats are described in a notation similar to that used by the C language 5606 function, printf (). See 2.12 for a description of this notation.

5607 The specified standard output of the standard utilities shall not depend on the 5608 existence or value of the environment variables defined in this standard, except as 5609 provided by this standard.

5610 Default Behavior: When this subclause is listed as ‘‘None,’’it means that the 5611 standard output shall not be written when the utility is used as described by this 5612 standard.

5613 2.11.6.1.1 Standard Output Rationale. (This subclause is not a part of P1003.2)

5614 This subclause was globally renamed from Standard Output Format in previous 5615 drafts to better reflect its role in describing the existence and usage of the file, in 5616 addition to its format.

5617 The format description is intended to be sufficiently rigorous to allow post- 5618 processing of output by other programs, particularly by an awk or lex parser.

5619 2.11.6.2 Standard Error

5620 The Standard Error subclause describes the standard error output of the utility. 5621 Only those messages that are purposely sent by the utility are described.

5622 Use of a terminal for standard error may cause any of the standard utilities that 5623 write standard error output to stop when used in the background. For this rea- 5624 son, applications should not use interactive features in scripts to be placed in the 5625 background.

5626 The format of diagnostic messages for most utilities is unspecified, but the 5627 language and cultural conventions of diagnostic and informative messages whose 5628 format is unspecified by this standard should be affected by the setting of 5629 LC_MESSAGES .

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

2.11 Utility Description Defaults 163

5630 The specified standard error output of standard utilities shall not depend on the 5631 existence or value of the environment variables defined in this standard, except as 5632 provided by this standard.

5633 Default Behavior: When this subclause is listed as ‘‘Used only for diagnostic 5634 messages,’’ it means that, unless otherwise stated, the diagnostic messages shall 5635 be sent to the standard error only when the exit status is nonzero and the utility 5636 is used as described by this standard.

5637 When this subclause is listed as ‘‘None,’’it means that the standard error shall 5638 not be used when the utility is used as described in this standard.

5639 2.11.6.2.1 Standard Error Rationale. (This subclause is not a part of P1003.2)

5640 This subclause was globally renamed from Standard Error Format in previous 5641 drafts to better reflect its role in describing the existence and usage of the file, in 5642 addition to its format.

5643 This subclause does not describe error messages that refer to incorrect operation 5644 of the utility. Consider a utility that processes program source code as its input. 5645 This subclause is used to describe messages produced by a correctly operating 5646 utility that encounters an error in the program source code on which it is process- 5647 ing. However, a message indicating that the utility had insufficient memory in 5648 which to operate would not be described.

5649 Some compilers have traditionally produced warning messages without returning 5650 a nonzero exit status; these are specifically noted in their subclauses. Other utili- 5651 ties are expected to remain absolutely quiet on the standard error if they want to 5652 return zero, unless the implementation provides some sort of extension to 5653 increase the verbosity or debugging level.

5654 The format descriptions are intended to be sufficiently rigorous to allow post- 5655 processing of output by other programs.

5656 2.11.6.3 Output Files

5657 The Output Files subclause describes the files created or modified by the utility. 5658 Temporary or system files that are created for internal usage by this utility or 5659 other parts of the implementation (spool, log, audit files, etc.) are not described in 5660 this, or any, subclause. The utilities creating such files and the names of such 5661 files are unspecified. If applications are written to use temporary or intermediate 5662 files, they should use the TMPDIR environment variable, if it is set and 1 5663 represents an accessible directory, to select the location of temporary files. 1

5664 Implementations shall ensure that temporary files, when used by the standard 5665 utilities, are named so that different utilities or multiple instances of the same 5666 utility can operate simultaneously without regard to their working directories, or 5667 any other process characteristic other than process ID. There are two exceptions 5668 to this requirement:

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

164 2 Terminology and General Requirements

5669 (1) Resources for temporary files other than the namespace (for example, 5670 disk space, available directory entries, or number of processes allowed) 5671 are not guaranteed.

5672 (2) Certain standard utilities generate output files that are intended as 5673 input for other utilities, (for example, lex generates lex.yy.c ) and 5674 these cannot have unique names. These cases are explicitly identified in 5675 the descriptions of the respective utilities.

5676 Any temporary files created by the implementation shall be removed by the imple- 5677 mentation upon a utility’s successful exit, exit because of errors, or before termi- 5678 nation by any of the SIGHUP , SIGINT , or SIGTERM signals, unless specified other- 5679 wise by the utility description.

5680 Record formats are described in a notation similar to that used by the C language 5681 function, printf (). See 2.12 for a description of this notation.

5682 Default Behavior: When this subclause is listed as ‘‘None,’’ it means that no 5683 files are created or modified as a consequence of direct action on the part of the 5684 utility when the utility is used as described by this standard. However, the utility 5685 may create or modify system files, such as log files, that are outside of the utility’s 5686 normal execution environment.

5687 2.11.6.3.1 Output Files Rationale. (This subclause is not a part of P1003.2)

5688 This subclause was globally renamed from Output File Formats in previous drafts 5689 to better reflect its role in describing the existence and usage of the files, in addi- 5690 tion to their format.

5691 The format description is intended to be sufficiently rigorous to allow post- 5692 processing of output by other programs, particularly by an awk or lex parser.

5693 Receipt of the SIGQUIT signal should generally cause termination (unless in some 5694 debugging mode) that would bypass any attempted recovery actions.

5695 2.11.7 Extended Description

5696 The Extended Description subclause provides a place for describing the actions of 5697 very complicated utilities, such as text editors or language processors, which typi- 5698 cally have elaborate command languages.

5699 Default Behavior: When this subclause is listed as ‘‘None,’’no further descrip- 5700 tion is necessary.

5701 2.11.8 Exit Status

5702 The Exit Status subclause describes the values the utility shall return to the cal- 5703 ling program, or shell, and the conditions that cause these values to be returned. 5704 Usually, utilities return zero for successful completion and values greater than 5705 zero for various error conditions. If specific numeric values are listed in this sub- 5706 clause, conforming implementations shall use those values for the errors

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

2.11 Utility Description Defaults 165

5707 described. In some cases, status values are listed more loosely, such as ‘‘>0.’’ A 5708 Strictly Conforming POSIX. 2 Application shall not rely on any specific value in the 5709 range shown and shall be prepared to receive any value in the range.

5710 Unspecified error conditions may be represented by specific values not listed in 5711 the standard.

5712 2.11.8.1 Exit Status Rationale. (This subclause is not a part of P1003.2)

5713 Note the additional discussion of exit status values in 3.8.2. It describes require- 1 5714 ments for returning exit values > 125. 1

5715 A utility may list zero as a successful return, 1 as a failure for a specific reason, 5716 and >1 as ‘‘an error occurred.’’ In this case, unspecified conditions may cause a 2 5717 or 3, or other value, to be returned. A Strictly Conforming POSIX. 2 Application 5718 should be written so that it tests for successful exit status values (zero in this 5719 case), rather than relying upon the single specific error value listed in the stan- 5720 dard. In that way, it will have maximum portability, even on implementations 5721 with extensions.

5722 The working group is aware that the general nonenumeration of errors makes it 5723 difficult to write test suites that test the incorrect operation of utilities. There are 5724 some historical implementations that have expended effort to provide detailed 5725 status messages and a helpful environment to bypass or explain errors, such as 5726 prompting, retrying, or ignoring unimportant syntax errors; other implementa- 5727 tions have not. Since there is no realistic way to mandate system behavior in 5728 cases of undefined application actions or system problems—in a manner accept- 5729 able to all cultures and environments—attention has been limited to the correct 5730 operation of utilities by the conforming application. Furthermore, the portable 5731 application does not need detailed information concerning errors that it caused 5732 through incorrect usage or that it cannot correct anyway. The high degree of com- 5733 petition in the emerging POSIX marketplace should ensure that users requiring 5734 friendly, resilient environments will be able to purchase such without detailed 5735 specification in this standard.

5736 There is no description of defaults for this subclause because all of the standard 5737 utilities specify something (or explicitly state ‘‘Unspecified’’) for Exit Status.

5738 2.11.9 Consequences of Errors

5739 The Consequences of Errors subclause describes the effects on the environment, 5740 file systems, process state, etc., when error conditions occur. It does not describe 5741 error messages produced or exit status values used.

5742 The many reasons for failure of a utility are generally not specified by the utility 5743 descriptions. Utilities may terminate prematurely if they encounter: invalid 5744 usage of options, arguments, or environment variables; invalid usage of the com- 5745 plex syntaxes expressed in Extended Description subclauses; difficulties access- 5746 ing, creating, reading, or writing files; or, difficulties associated with the 5747 privileges of the process.

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

166 2 Terminology and General Requirements

5748 The following shall apply to each utility, unless otherwise stated:

5749 — If the requested action cannot be performed on an operand representing a 5750 file, directory, user, process, etc., the utility shall issue a diagnostic mes- 5751 sage to standard error and continue processing the next operand in 5752 sequence, but the final exit status shall be returned as nonzero.

5753 — If the requested action characterized by an option or option-argument can- 5754 not be performed, the utility shall issue a diagnostic message to standard 5755 error and the exit status returned shall be nonzero.

5756 — When an unrecoverable error condition is encountered, the utility shall exit 5757 with a nonzero exit status.

5758 — A diagnostic message shall be written to standard error whenever an error 5759 condition occurs.

5760 Default Behavior: When this subclause is listed as ‘‘Default,’’ it means that any 5761 changes to the environment are unspecified.

5762 2.11.9.1 Consequences of Errors Rationale. (This subclause is not a part of P1003.2)

5763 When a utility encounters an error condition several actions are possible, depend- 5764 ing on the severity of the error and the state of the utility. Included in the possi- 5765 ble actions of various utilities are: deletion of temporary or intermediate work 5766 files; deletion of incomplete files; validity checking of the file system or directory.

5767 In Draft 9, most of the Consequences of Errors subclauses were changed to 5768 ‘‘Default.’’ This is due to the more elaborate description of the default case now 5769 carried in this subclause and the fact that most of the standard utilities actually 5770 use that default.

5771 2.11.10 Rationale

5772 This subclause provides historical perspective and justification of working group 5773 actions concerning the utility.

5774 Examples, Usage

5775 This subclause provides examples and usage of the utility. In some cases certain 5776 characters are interpreted as special characters to the shell. In the rest of the 5777 standard, these characters are shown without escape characters or quoting (see 5778 3.2). In all examples, however, quoting has been used, showing how sample com- 5779 mands (utility names combined with arguments) could be passed correctly to a 5780 shell (see sh in 4.56) or as a string to the system () function.

5781 History of Decisions Made

5782 This subclause provides historical perspective for decisions that were made.

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

2.11 Utility Description Defaults 167

5783 Unresolved Objections

5784 These subclauses were removed from Draft 10. The Unresolved Objections are 5785 maintained in a separate list and do not meet ISO editing requirements for an 5786 informative annex.

5787 2.11.10.1 Rationale Rationale. (This subclause is not a part of P1003.2)

5788 The Rationale subclauses will be moved to Annex E in the final POSIX. 2. Some of 5789 the subheadings may be collapsed in that document; in these drafts the working 5790 group has not always been very rigorous about what is a description of usage 5791 versus a history of decisions made, for example. The final rationale will de- 5792 emphasize the chronological aspects of working group decisions.

5793 2.12 File Format Notation

5794 The Standard Input, Standard Output, Standard Error, Input Files, and Output 5795 Files subclauses of the utility descriptions, when provided, use a syntax to 5796 describe the data organization within the files, when that organization is not oth- 5797 erwise obvious. The syntax is similar to that used by the C language printf () 5798 function, as described in this clause. When used in Standard Input or Input Files 5799 subclauses of the utility descriptions, this syntax describes the format that could 5800 have been used to write the text to be read, not a format that could be used by the 5801 C language scanf () function to read the input file.

5802 The description of an individual record is as follows:

5803 "<format >", [ <arg1> , <arg2> , ..., <argn> ]

5804 The format is a character string that contains three types of objects defined below:

5805 characters Characters that are not escape sequences or conversion 5806 specifications , as described below, shall be copied to the output.

5807 escape sequences 5808 Represent nongraphic characters.

5809 conversion specifications 5810 Specifies the output format of each argument. (See below.)

5811 The following characters have the following special meaning in the format string:

5812 " " (An empty character position.) One or more <blank> characters.

5813 D Exactly one <space> character.

5814 The escape-sequences in Table 2-15 depict the associated action on display devices 5815 capable of the action.

5816 Each conversion specification shall be introduced by the percent-sign character 5817 (%). After the character %, the following shall appear in sequence:

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

168 2 Terminology and General Requirements