IEEE P1003.2a Draft 8 - December 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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

4311 The C-shell has a built-in version of nice that has a different interface from the 4312 one described here.

4313 The term ‘‘utility’’ is used, rather than ‘‘command,’’ to highlight the fact that shell 4314 compound commands, pipelines, etc., cannot be used. Special built-ins also can- 4315 not be used. However, ‘‘utility’’ includes user application programs and shell 4316 scripts, not just utilities defined in this standard.

4317 Historical implementations of nice provide a priority range of 40 or 41 discrete 4318 steps, with the default priority being the midpoint of that range. By default they 4319 lower the priority of the executed utility by 10.

4320 Some historical documentation states that the increment value must be within a 4321 fixed range. This is misleading; the valid increment values on any invocation are 4322 determined by the current process priority, which is not always the default.

4323 The two limits in a previous draft, {POSIX 2_MAX_NICE }and {POSIX 2_MIN _NICE }, 4324 were removed when the nice description was reworded to allow users to exceed 4325 the system’s range with impunity.

4326 The definition of system scheduling priority is not intended to suggest that all 7 4327 processes in a system have priorities that are comparable. Scheduling policy 7 4328 extensions such as the realtime priorities in POSIX. 4 make the notion of a single 7 4329 underlying priority for all scheduling policies problematic. Some systems may 7 4330 implement the nice -related features to affect all processes on the system, others 7 4331 to affect just the general time-sharing activities implied by POSIX. 2, and others 7 4332 may have no effect at all. Because of the use of ‘‘implementation defined’’ in nice 7 4333 and renice , a wide range of implementation strategies are possible. 7

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

5.20 nice — Invoke a utility with an altered system scheduling priority 201

4334 5.21 nm — Write the name list of an object file 4335 This utility shall be provided on systems that support both the User Portability 7 4336 Utilities Option and the Software Development Utilities Option. On other sys- 7 4337 tems it is optional. 7

4338 5.21.1 Synopsis

4339 nm [- APv] [ - g | - u ] [- t format ] file ...

4340 5.21.2 Description 4341 The nm utility shall display symbolic information appearing in the object file, exe- 4342 cutable file, or object-file library named by file. If no symbolic information is avail- 4343 able for a valid input file, the nm utility shall report that fact, but not consider 4344 that an error condition. 4345 The default base used when numeric values are written is unspecified.

4346 5.21.3 Options 4347 The nm utility shall conform to the utility argument syntax guidelines described 4348 in 2.10.2. 4349 The following options shall be supported by the implementation: 4350 - A Write the full pathname or library name of an object on each line. 4351 - g Write only external (global) symbol information. 4352 - P Write information in a portable output format, as specified in 4353 5.21.6.1. 4354 - t format Write each numeric value in the specified format. The format 4355 shall be dependent on the single character used as the format 4356 option-argument: 4357 d The offset shall be written in decimal. 4358 o The offset shall be written in octal. 4359 x The offset shall be written in hexadecimal. 4360 - u Write only undefined symbols. 4361 - v Sort output by value instead of alphabetically.

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

202 5 User Portability Utilities Option

4362 5.21.4 Operands

4363 The following operand shall be supported by the implementation:

4364 file A pathname of an object file, executable file, or object-file library.

4365 5.21.5 External Influences

4366 5.21.5.1 Standard Input

4367 See Input Files.

4368 5.21.5.2 Input Files

4369 The input file shall be an object file, an object-file library whose format is the 7 4370 same as those produced by the ar utility for link editing (see 6.1), or an execut- 7 4371 able file. The nm utility may accept additional implementation-defined object 7 4372 library formats for the input file. 7

4373 5.21.5.3 Environment Variables

4374 The following environment variables shall affect the execution of nm:

4375 LANG This variable shall determine the locale to use for the 4376 locale categories when both LC_ALL and the correspond- 4377 ing environment variable (beginning with LC_) do not 4378 specify a locale. See 2.6.

4379 LC_ALL This variable shall determine the locale to be used to over- 4380 ride any values for locale categories specified by the set- 4381 tings of LANG or any environment variables beginning 4382 with LC_.

4383 LC_COLLATE This variable shall determine the locale for character col- 4384 lation information for the symbol-name and symbol-value 4385 collation sequences.

4386 LC_CTYPE This variable shall determine the locale for the interpreta- 4387 tion of sequences of bytes of text data as characters (e.g., 4388 single- versus multibyte characters in arguments). 7

4389 LC_MESSAGES This variable shall determine the language in which mes- 4390 sages should be written.

4391 5.21.5.4 Asynchronous Events

4392 Default.

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

5.21 nm— Write the name list of an object file 203

4393 5.21.6 External Effects

4394 5.21.6.1 Standard Output 4395 If symbolic information is present in the input file(s), then for each file, or for each 7 4396 member of an archive, the nm utility shall write the following information to stan- 7 4397 dard output. By default, the format is unspecified, but the output shall be sorted 4398 alphabetically by symbol name. 4399 — Library or object name, if - Ais specified. 4400 — Symbol name. 4401 — Symbol type, which shall either be one of the following single characters or 7 4402 an implementation-defined type represented by a single character: 7 4403 A Global absolute symbol 4404 a Local absolute symbol 4405 B Global ‘‘bss’’(i.e., uninitialized data space) symbol 4406 b Local bss symbol 4407 D Global data symbol 4408 d Local data symbol 4409 T Global text symbol 4410 t Local text symbol 4411 U Undefined symbol 4412 — Value of the symbol. 4413 — The size associated with the symbol, if applicable. 4414 This information may be supplemented by additional information specific to the 4415 implementation. 4416 If the - P option is specified, the previous information shall be displayed using the 4417 following portable format. The three versions differ depending on whether -t d, 4418 -t o, or -t x was specified, respectively: 4419 "%s: %s %s %d %d\n" , <library/object name> , <name> , <type> , 4420 <value> , <size> 4421 "%s: %s %s %o %o\n" , <library/object name> , <name> , <type> , 4422 <value> , <size> 4423 "%s: %s %s %x %x\n" , <library/object name> , <name> , <type> , 4424 <value> , <size> 4425 where <library/object name> and its trailing colon and <blank> s are omitted 4426 when - Ais not specified and <size> and its preceding <blank> s are omitted when 4427 inapplicable to the symbol type.

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

204 5 User Portability Utilities Option

4428 5.21.6.2 Standard Error 4429 Used only for diagnostic messages.

4430 5.21.6.3 Output Files 4431 None.

4432 5.21.7 Extended Description 4433 None.

4434 5.21.8 Exit Status 4435 The nm utility shall exit with one of the following values: 4436 0 Successful completion. 4437 >0 An error occurred.

4438 5.21.9 Consequences of Errors 4439 Default.

4440 5.21.10 Rationale. (This subclause is not a part of P1003.2a) 4441 Usage, Examples 4442 Historical implementations of nm have used different bases for numeric output 4443 and supplied different default types of symbols that were reported. The 4444 - t format option, similar to that used in od and strings , can be used to specify 4445 the numeric base; - g and - u can be used to restrict the amount of output or the 4446 types of symbols included in the output. 4447 History of Decisions Made 4448 The option list was significantly reduced from that provided by historical imple- 4449 mentations. 4450 The nm description is a subset of both the System V and BSD nm utilities with no 4451 specified default output. 7 4452 It was recognized that mechanisms for dynamic linking make this utility less 4453 meaningful when applied to a library, but the value of nm during software 4454 development was judged to outweigh other limitations. 4455 The compromise of using - t format versus using - d, - o, and other similar 4456 options was necessary because of differences in the meaning of - o between imple- 4457 mentations. The - o option from BSD has been provided here as - A to avoid

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

5.21 nm— Write the name list of an object file 205

4458 collision with the - o from System V (which has been provided here as -t o).

4459 The default output format of nm is not specified because of differences in historical 4460 implementations. The P option was added to satisfy balloting objections relating 4461 to the use of nm in scripts as well as interactively. Some type of portable format 4462 was required. The format given in 5.21.6.1 uses spaces between the fields, which 4463 may be any number of <blank> s required to get the columns to line up. The 4464 single-character types were selected to match historical practice and the require- 4465 ment that implementation additions also be single characters make parsing the 4466 information easier for shell scripts.

4467 5.22 patch — Apply changes to files

4468 5.22.1 Synopsis

4469 patch [- bl NR] [ - c | - e | - n ] [- d dir ] [- D define ] [- i patchfile ] [- o outfile ] 8 4470 [- r rejectfile ] [file ] 8

4471 5.22.2 Description

4472 The patch utility shall read a source (‘‘patch’’) file containing any of the three 4473 forms of difference (‘‘diff’’)listings produced by the diff (see 4.17) utility (normal, 4474 context, or in the style of ed ; see 4.20) and apply those differences to a file. By 4475 default, patch shall read from the standard input.

4476 The patch utility shall attempt to determine the type of the diff listing, unless 4477 overruled by a - c, - e, or - n option.

4478 If the patch file contains more than one patch, patch shall attempt to apply each 4479 of them as if they came from separate patch files. (In this case the name of the 7 4480 patch file must be determinable for each diff listing.) 7

4481 5.22.3 Options

4482 The patch utility shall conform to the utility argument syntax guidelines 4483 described in 2.10.2.

4484 The following options shall be supported by the implementation:

4485 - b Save a copy of the original contents of each modified file, before 7 4486 the differences are applied, in a file of the same name with the 7 4487 suffix .orig appended to it. If the file already exists, it shall be 7 4488 overwritten; if multiple patches are applied to the same file, the 7 4489 .orig file shall be written only for the first patch. When the 8 4490 - o outfile option is also specified, file.orig shall not be created 7 4491 but, if outfile already exists, outfile .orig shall be created. 7

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

206 5 User Portability Utilities Option

4492 - c Interpret the patch file as a context diff (the output of the utility 4493 diff when the - c or - C options are specified).

4494 - d dir Change the current directory to dir before processing as described 4495 in 5.22.7.

4496 - D define Mark changes with the C preprocessor construct:

4497 #ifdef define 4498 ... 4499 #endif

4500 The option-argument define shall be used as the differentiating 4501 symbol.

4502 - e Interpret the patch file as an ed script, rather than a diff script.

4503 - i patchfile Read the patch information from the file named by the pathname 4504 patchfile , rather than the standard input.

4505 - l (The letter ell.) Cause any sequence of <blank> s in the diff 4506 script to match any sequence of <blank> s in the input file. Other 4507 characters shall be matched exactly.

4508 - n Interpret the script as a normal diff.

4509 - N Ignore patches where the differences have already been applied to 7 4510 the file; by default, already-applied patches shall be rejected. 7

4511 - o outfile Instead of modifying the files (specified by the file operand or the 7 4512 diff listings) directly, write a copy of the file referenced by each 7 4513 patch, with the appropriate differences applied, to outfile . Multi- 7 4514 ple patches for a single file shall be applied to the intermediate 7 4515 versions of the file created by any previous patches, and shall 7 4516 result in multiple, concatenated versions of the file being written 7 4517 to outfile . 7

4518 8

4519 - R Reverse the sense of the patch script; i.e., assume that the diff 4520 script was created from the new version to the old version. The 4521 - R option cannot be used with ed scripts. The patch utility 4522 attempts to reverse each portion of the script before applying it. 4523 Rejected differences shall be saved in swapped format. If this 4524 option is not specified, and until a portion of the patch file is suc- 4525 cessfully applied, patch attempts to apply each portion in its 4526 ‘‘reversed’’ sense as well as in its normal sense. If the attempt is 4527 successful, the user shall be prompted to determine if the - R 4528 option should be set.

4529 - r rejectfile Override the default reject file name. In the default case, the 7 4530 reject file shall have the same name as the output file, with the 7 4531 suffix .rej appended to it. See 5.22.7.3. 7

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

5.22 patch — Apply changes to files 207

4532 5.22.4 Operands

4533 The following operand shall be supported by the implementation:

4534 file A pathname of a file to patch.

4535 5.22.5 External Influences

4536 5.22.5.1 Standard Input

4537 See Input Files.

4538 5.22.5.2 Input Files

4539 Input files shall be text files.

4540 5.22.5.3 Environment Variables

4541 The following environment variables shall affect the execution of patch :

4542 LANG This variable shall determine the locale to use for the 4543 locale categories when both LC_ALL and the correspond- 4544 ing environment variable (beginning with LC_) do not 4545 specify a locale. See 2.6.

4546 LC_ALL This variable shall determine the locale to be used to over- 4547 ride any values for locale categories specified by the set- 4548 tings of LANG or any environment variables beginning 4549 with LC_.

4550 LC_CTYPE This variable shall determine the interpretation of 4551 sequences of bytes of text data as characters (e.g., single- 4552 versus multibyte characters in arguments and input files).

4553 LC_MESSAGES This variable shall determine the processing of affirmative 7 4554 responses and the language in which messages should be 7 4555 written. 7

4556 LC_TIME This variable shall determine the locale for recognizing 4557 the format of file time stamps written by the diff utility 4558 in a context-diff input file.

4559 5.22.5.4 Asynchronous Events

4560 Default.

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

208 5 User Portability Utilities Option

4561 5.22.6 External Effects

4562 5.22.6.1 Standard Output

4563 None.

4564 5.22.6.2 Standard Error

4565 Used for diagnostic and informational messages. 7

4566 5.22.6.3 Output Files

4567 The output of the patch utility, the save files (.orig suffixes) and the reject files 4568 (.rej suffixes) shall be text files.

4569 5.22.7 Extended Description

4570 A patchfile may contain patching instructions for more than one file; file names 8 4571 shall be determined as specified in 5.22.7.2. When the - b option is specified, for 4572 each patched file, the original shall be saved in a file of the same name with the 4573 suffix .orig appended to it.

4574 For each patched file, a reject file may also be created as noted in 5.22.7.3. In the 4575 absence of a - r option, the name of this file shall be formed by appending the 4576 suffix .rej to the original file name.

4577 5.22.7.1 Patchfile Format

4578 The patch file shall contain zero or more lines of header information followed by 4579 one or more patches. Each patch shall contain zero or more lines of filename 4580 identification in the format produced by diff - c (see 4.17), and one or more sets 4581 of diff output, which are customarily called ‘‘hunks.’’

4582 The patch utility shall recognize the following expression in the header informa- 4583 tion:

4584 Index: pathname The file to be patched is named pathname .

4585 8

4586 If all lines (including headers) within a patch begin with the same leading 7 4587 sequence of <blank> s, the patch utility shall remove this sequence before 7 4588 proceeding. Within each patch, if the type of diff is context, the patch utility 4589 shall recognize the following expressions:

4590 *** filename timestamp The patches arose from filename.

4591 --- filename timestamp The patches should be applied to filename.

4592 Each hunk within a patch shall be the diff output to change a line range within 4593 the original file. The line numbers for successive hunks within a patch shall

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

5.22 patch — Apply changes to files 209

4594 occur in ascending order.

4595 5.22.7.2 Filename Determination

4596 If no file operand is specified, patch shall perform the following steps to obtain a 4597 pathname:

4598 (1) If the patch contains the strings *** and --- , the patch utility shall test 8 4599 for the existence of each pathname relative to the current directory. If 8 4600 both files exist, the patch utility shall assume that no pathname can be 7 4601 obtained from this step. 7

4602 (2) If the header information contains a line with the string Index: , the 4603 patch utility shall test for the existence of this file relative to the current 8 4604 directory. 8

4605 (3) If no pathname can be obtained by applying the steps (1) or (2), or if the 4606 pathnames obtained do not exist, the patch utility shall write a prompt 8 4607 to standard output and request a filename interactively from standard 8 4608 input.

4609 5.22.7.3 Patch Application

4610 If the - c, - e, or - n option is present, the patch utility shall interpret information 4611 within each hunk as a context diff, an ed diff, or a normal diff, respectively. In 4612 the absence of any of these options, the patch utility shall determine the type of 4613 diff based on the format of information within the hunk.

4614 8

4615 For each hunk, the patch utility shall begin to search for the place to apply the 4616 patch at the line number at the beginning of the hunk, plus or minus any offset 4617 used in applying the previous hunk. If lines matching the hunk context are not 7 4618 found, the patch utility shall scan both forwards and backwards at least 1000 7 4619 bytes for a set of lines that match the hunk context. 7

4620 If no such place is found, and it is a context diff, then another scan shall take 4621 place, ignoring the first and last line of context. If that fails, the first two and last 4622 two lines of context shall be ignored and another scan shall be made. Implemen- 4623 tations may search more extensively for installation locations.

4624 If no location can be found, the patch utility shall append the hunk to the reject 7 4625 file. The rejected hunk shall be written in context-diff format regardless of the 4626 format of the patch file. If the input was a normal or ed -style diff, the reject file 7 4627 may contain diffs with zero lines of context. The line numbers on the hunks in 4628 the reject file may be different than the line numbers in the patch file since they 4629 shall reflect the approximate locations for the failed hunks in the new file rather 4630 than the old one.

4631 If the type of patch is an ed diff, the implementation may accomplish the patching 4632 by invoking the ed utility.

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

210 5 User Portability Utilities Option

4633 5.22.8 Exit Status

4634 The patch utility shall exit with one of the following values:

4635 0 Successful completion.

4636 1 One or more lines were written to a reject file.

4637 >1 An error occurred.

4638 5.22.9 Consequences of Errors

4639 Patches that cannot be correctly placed in the file shall be written to a reject file.

4640 5.22.10 Rationale. (This subclause is not a part of P1003.2a)

4641 Usage, Examples

4642 The - R option will not work with ed scripts because there is too little information 4643 to reconstruct the reverse operation.

4644 8

4645 History of Decisions Made

4646 Some of the functionality in historical patch implementations has not been 4647 specified. The following documents features present in historical implementa- 4648 tions that have not been specified.

4649 The patch utility’s ability to ‘‘check out’’ or ‘‘get’’suitable RCS or SCCS files if the 4650 source file is unavailable was deleted because POSIX. 2 has not yet, if it ever will, 4651 required SCCS or RCS, and, more importantly, because it violates the ‘‘Principle of 4652 Least Astonishment’’ for users. It is strongly suggested that this functionality, if 4653 provided, be under the control of a command-line option.

4654 Another deleted piece of functionality was the ‘‘+’’pseudo-option allowing an addi- 4655 tional set of options and patch file operand to be given. This was seen as being 4656 insufficiently useful to standardize.

4657 In historical implementations, if the string Prereq: appeared in the header, the 8 4658 patch utility would search for corresponding version information (the string 8 4659 specified in the header, delimited by <blank> s or the beginning or end of a line or 8 4660 the file) anywhere in the original file. This was deleted as too simplistic and 8 4661 insufficiently trustworthy a mechanism to standardize. For example, if 8

4662 Prereq: 1.2 8

4663 were in the header, the presence of a delimited 1.2 anywhere in the file would 8 4664 satisfy the prerequisite. 8

4665 The following options were dropped from historical implementations of patch , as 4666 insufficiently useful to standardize.

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

5.22 patch — Apply changes to files 211

4667 - b The - b option traditionally provided a method for changing the 4668 backup file’s name extension from .orig . This option has been 4669 modified and retained in the current specification.

4670 - F The - F option specified the number of lines of a context diff to 4671 ignore when searching for a place to install a patch.

4672 - f The - f option traditionally caused patch to not request addi- 4673 tional information from the user.

4674 - p The - p option attempted to provide a method of customizing the 8 4675 patch file to local user file hierarchies. 8

4676 Historical versions of patch resolved file names in a more com- 8 4677 plex fashion than that described by this standard. If no file 8 4678 operand was specified, the full pathnames and terminating 8 4679 filenames in any context diff as well as any pathnames specified 8 4680 using the Index: keyword in the patch header were checked for 8 4681 existence. If none of these files existed, the user was prompted 8 4682 for the name of a file to patch. Additionally, the - p option could 8 4683 be used to delete some of the pathname components from the con- 8 4684 text diff and Index: keyword pathnames. POSIX simplifies this 8 4685 behavior and does not require the - p option for two reasons. The 8 4686 first is that sites with strong naming and stylistic conventions, or 8 4687 with local and ‘‘official’’copies of programs, could easily patch the 8 4688 wrong files with the user being unaware of the error. The second 8 4689 is that the - p option was only useful if the local tree was entirely 8 4690 consistent with the tree from which the patch file was created. 8 4691 This was believed unlikely, particularly in patch files with multi- 8 4692 ple patches, and the functionality is trivially replaced by creating 8 4693 the patch file at a more reasonable place in the tree. 8

4694 - r The - r option traditionally provided a method of overriding the 4695 default reject file’s extension from .rej .

4696 - s The - s option traditionally caused patch to work silently unless 4697 an error occurred.

4698 - x The - x option traditionally set internal debugging flags.

4699 In some file system implementations, the saving of a .orig file may produce 7 4700 unwanted results. In the case of 12, 13, or 14-character filenames, on file systems 7 4701 supporting 14-character maximum filenames, the .orig file will overwrite the 4702 new file. The reject file may also exceed this filename limit. It was suggested, 4703 due to some existing practice, that a tilde (~) suffix be used instead of .orig and 4704 some other character instead of the .rej suffix. This was rejected because it is 4705 not obvious to the user which file is which. The suffixes .orig and .rej are 4706 clearer and more understandable.

4707 The - b option has the opposite sense in some historical implementations—do not 4708 save the .orig file. The default case here is to not save the files, making patch 4709 behave more consistently with the other standard utilities.

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

212 5 User Portability Utilities Option

4710 The - woption in previous drafts was changed to - l to match historical practice.

4711 The - N option was included because without it, a noninteractive application can- 4712 not reject previously applied patches. For example, if a user is piping the output 4713 of diff into the patch utility, and the user only wants to patch a file to a newer 4714 version noninteractively, the - Noption is required.

4715 Changes to the - l option description were proposed to allow matching across 8 4716 <newline> s in addition to just <blank> s. Since this is not historical practice, 8 4717 and since some ambiguities could result, it is suggested that future developments 8 4718 in this area be triggered by another option letter, such as - L. 8

4719 5.23 ps — Report process status

4720 5.23.1 Synopsis

4721 ps [- aA] [- G grouplist ] [- o format ] ... [- p proclist ] [- t termlist ] 7 4722 [- U userlist ]

4723 5.23.2 Description

4724 The ps utility shall write information about processes, subject to having the 4725 appropriate privileges to obtain information about those processes.

4726 When the - o option is not specified, information about processes selected shall be 4727 written in an implementation-defined manner. By default, ps shall select all 7 4728 processes with the same effective user ID as the current user and the same con- 7 4729 trolling terminal as the invoker. In all cases, the selection of processes to be 7 4730 reported shall be subject to the constraints of appropriate privileges. 7

4731 5.23.3 Options

4732 The ps utility shall conform to the utility argument syntax guidelines described 4733 in 2.10.2.

4734 The following options shall be supported by the implementation.

4735 - a Write information for all processes associated with terminals. 7 4736 Implementations may omit session leaders from this list. 7

4737 - A Write information for all processes.

4738 - G grouplist 4739 Write information for processes whose real group ID numbers are 4740 given in grouplist . The grouplist shall be a single argument in the 4741 form of a <blank> - or comma-separated list.

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

5.23 ps — Report process status 213

4742 - o format Write information according to the format specification given in 4743 format . This is fully described in 5.23.6.1. Multiple - o options 4744 can be specified; the format specification shall be interpreted as 4745 the <space> -separated concatenation of all the format option- 4746 arguments.

4747 - p proclist Write information for processes whose process ID numbers are 4748 given in proclist . The proclist shall be a single argument in the 4749 form of a <blank> - or comma-separated list.

4750 - t termlist Write information for processes associated with terminals given 4751 in termlist . The termlist shall be a single argument in the form of 4752 a <blank> - or comma-separated list. Terminal identifiers shall 4753 be given in an implementation-defined format.

4754 - U userlist Write information for processes whose real user ID numbers or 4755 login names are given in userlist . The userlist shall be a single 4756 argument in the form of a <blank> - or comma-separated list.

4757 With the exception of - o format , all of the options shown are used to select 7 4758 processes. If any are specified, the default list shall be ignored and ps shall select 7 4759 the processes represented by the inclusive OR of all the selection-criteria options. 7

4760 5.23.4 Operands

4761 None.

4762 5.23.5 External Influences

4763 5.23.5.1 Standard Input

4764 None.

4765 5.23.5.2 Input Files

4766 None.

4767 5.23.5.3 Environment Variables

4768 The following environment variables shall affect the execution of ps :

4769 COLUMNS This variable shall override the system-selected horizontal 7 4770 screen size, used to determine the number of text columns 7 4771 to display. See 2.6 for valid values and results when it is 7 4772 unset or null. 7

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

214 5 User Portability Utilities Option

4773 LANG This variable shall determine the locale to use for the 4774 locale categories when both LC_ALL and the correspond- 4775 ing environment variable (beginning with LC_) do not 4776 specify a locale. See 2.6.

4777 LC_ALL This variable shall determine the locale to be used to over- 4778 ride any values for locale categories specified by the set- 4779 tings of LANG or any environment variables beginning 4780 with LC_.

4781 LC_CTYPE This variable shall determine the locale for the interpreta- 4782 tion of sequences of bytes of text data as characters (e.g., 4783 single- versus multibyte characters in arguments).

4784 LC_MESSAGES This variable shall determine the language in which mes- 4785 sages should be written.

4786 LC_TIME This variable shall determine the format and contents of 4787 the date and time strings displayed.

4788 5.23.5.4 Asynchronous Events

4789 Default.

4790 5.23.6 External Effects

4791 5.23.6.1 Standard Output

4792 When the - o option is not specified, the standard output format is implementa- 4793 tion defined. The - o option allows the output format to be specified under user 4794 control.

4795 The format specification shall be a list of names presented as a single argument, 4796 <blank> - or comma-separated. Each variable has a default header. The default 4797 header can be overridden by appending an equals sign and the new text of the 4798 header. The rest of the characters in the argument shall be used as the header 4799 text. The fields specified shall be written in the order specified on the command 4800 line, and should be arranged in columns in the output. The field widths shall be 4801 selected by the system to be at least as wide as the header text (default or overrid- 4802 den value). If the header text is null, such as - o user= , the field width shall be at 4803 least as wide as the default header text. If all header text fields are null, no 4804 header line shall be written.

4805 The following names shall be recognized in the POSIX Locale: 8

4806 ruser The real user ID of the process. This shall be the textual user ID, 4807 if it can be obtained and the field width permits, or a decimal 4808 representation otherwise.

4809 user The effective user ID of the process. This shall be the textual user 4810 ID, if it can be obtained and the field width permits, or a decimal

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

5.23 ps — Report process status 215

4811 representation otherwise.

4812 rgroup The real group ID of the process. This shall be the textual group 4813 ID, if it can be obtained and the field width permits, or a decimal 4814 representation otherwise.

4815 group The effective group ID of the process. This shall be the textual 4816 group ID, if it can be obtained and the field width permits, or a 4817 decimal representation otherwise.

4818 pid The decimal value of the process ID.

4819 ppid The decimal value of the parent process ID.

4820 pgid The decimal value of the process group ID.

4821 pcpu The ratio of CPU time used recently to CPU time available in the 8 4822 same period, expressed as a percentage. The meaning of 8 4823 ‘‘recently’’ in this context is unspecified. The CPU time available 8 4824 is determined in an unspecified manner.

4825 vsz The size of the process in (virtual) memory in kilobytes as a 4826 decimal integer.

4827 nice The decimal value of the system scheduling priority of the pro- 4828 cess. See 5.20.

4829 etime In the POSIX Locale, the elapsed time since the process was 4830 started, in the form:

4831 [[dd -] hh :] mm :ss

4832 where dd shall represent the number of days, hh the number of 4833 hours, mm the number of minutes, and ss the number of seconds. 4834 The dd field shall be a decimal integer. The hh , mm , and ss fields 4835 shall be two-digit decimal integers padded on the left with zeroes.

4836 time In the POSIX Locale, the cumulative CPU time of the process in 4837 the form:

4838 [dd -] hh :mm :ss

4839 The dd , hh , mm , and ss fields shall be as described in the etime 4840 specifier.

4841 tty The name of the controlling terminal of the process (if any) in the 7 4842 same format used by the who utility. 7

4843 comm The name of the command being executed (argv [0] value) as a 4844 string.

4845 args The command with all its arguments as a string. The implemen- 4846 tation may truncate this value to the field width; it is implemen- 4847 tation defined whether any further truncation occurs. It is 4848 unspecified whether the string represented is a version of the 4849 argument list as it was passed to the command when it started, 4850 or is a version of the arguments as they may have been modified

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

216 5 User Portability Utilities Option

4851 by the application. Applications cannot depend on being able to 4852 modify their argument list and having that modification be 4853 reflected in the output of ps .

4854 Any field need not be meaningful in all implementations. In such a case a hyphen 4855 (- ) should be output in place of the field value.

4856 Only comm and args shall be allowed to contain <blank> s; all others shall not. 4857 Any implementation-defined variables shall specify in the conformance document 4858 if the field may contain <blank> s, as well as the default header.

4859 Table 5-101 specifies the default header to be used in the POSIX Locale 7 4860 corresponding to each format specifier. 7

4861 Table 5-101 - ps Variable Names and Default Headers 4862 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

4863 Format Specifier Default Header Format Specifier Default Header iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4864 args COMMAND ppid PPID 4865 comm COMMAND rgroup RGROUP 4866 etime ELAPSED ruser RUSER 4867 group GROUP time TIME 4868 nice NI tty TT 4869 pcpu %CPU user USER 4870 pgid PGID vsz VSZ 4871 pid PID 4872 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

4873 5.23.6.2 Standard Error

4874 Used only for diagnostic messages.

4875 5.23.6.3 Output Files

4876 None.

4877 5.23.7 Extended Description

4878 None.

4879 5.23.8 Exit Status

4880 The ps utility shall exit with one of the following values:

4881 0 Successful completion.

4882 >0 An error occurred.

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

5.23 ps — Report process status 217

4883 5.23.9 Consequences of Errors

4884 Default.

4885 5.23.10 Rationale. (This subclause is not a part of P1003.2a)

4886 Usage, Examples

4887 The command:

4888 ps -o user,pid,ppid=MOM -o args

4889 writes the following in the POSIX Locale. The contents of the COMMANDfield need 4890 not be the same in all implementations, due to possible truncation.

4891 USER PID MOM COMMAND 4892 helene 34 12 ps -o uid,pid,ppid=MOM -o args

4893 The args format specifier is allowed to produce a truncated version of the com- 4894 mand arguments. In some implementations, this information is no longer avail- 4895 able when the ps utility is executed.

4896 If the field width is too narrow to display a textual ID, the system may use a 4897 numeric version. Normally, the system would be expected to choose large enough 4898 field widths, but if a large number of fields were selected to write, it might 4899 squeeze fields to their minimum sizes to fit on one line. One way to ensure ade- 4900 quate width for the textual IDs is to override the default header for a field to make 4901 it larger than most or all user or group names.

4902 There is no special quoting mechanism for header text. The header text is the 4903 rest of the argument. If multiple header changes are needed, multiple - o options 4904 can be used, such as

4905 ps -o "user=User Name" -o pid=Process\ ID

4906 History of Decisions Made

4907 There is very little commonality between BSD and System V implementations of 4908 ps . Many options conflict or have subtly different usages. The working group has 4909 attempted to select a set of options that seem useful on a wide range of systems 4910 and has selected options that either can be implemented on both BSD and 4911 System V based systems without breaking the current implementations or where 4912 the options are sufficiently similar that any changes would not be unduly painful 4913 for users or implementors.

4914 It is recognized that on some systems, especially multilevel secure systems, ps 4915 may be nearly useless. The default output has therefore been chosen both such 4916 that it does not break existing implementations and also that it is likely to pro- 4917 vide at least some useful information on most systems.

4918 The major change is the addition of the format specification capability. The 4919 motivation for this invention is to provide a mechanism for users to access a wider 4920 range of system information, if the system permits it, in a portable manner. The

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

218 5 User Portability Utilities Option

4921 fields chosen to appear in the specification were arrived at after considering what 4922 concepts were likely to be both reasonably useful to the ‘‘average’’ user and stood 4923 a reasonable chance of being implemented on a wide range of systems. Again it is 4924 recognized that not all systems will be able to provide all the information and, 4925 conversely, some may wish to provide more. It is hoped that the approach 4926 adopted will be sufficiently flexible and extensible to accommodate most systems. 4927 Implementations may be expected to introduce new format specifiers.

4928 The default output should consist of a short listing containing the process ID, ter- 4929 minal name, cumulative execution time, and command name of each process.

4930 The preference of the group would have been to make the format specification an 4931 operand of the ps command. Unfortunately, BSD usage precluded this.

4932 At one time a format was included to display the process’s environment array. 4933 This was deleted because there is no portable way to display it.

4934 The - o nice field is named from historical precedent. An implementation may 4935 provide an extension to name it something based on ‘‘system scheduling priority.’’

4936 The historical - l option has been omitted because it could not be specified more 4937 precisely. Since the default output is ‘‘written in an implementation-defined 4938 manner,’’ having a longer version of it required is not useful in a standard. How- 4939 ever, mentioning - l here in the rationale serves to reserve its meaning and imple- 4940 mentors are encouraged to provide it as an extension.

4941 The historical options - g and - u have had different meanings on various systems. 7 4942 They were changed to their uppercase equivalents to achieve a common definition 4943 in POSIX. 2.

4944 The - Aoption is equivalent to the BSD - g and the SVID - e. Because the two sys- 7 4945 tems differed, a mnemonic compromise was selected. 7

4946 The - a option is described with some optional behavior because the SVID omits 7 4947 session leaders, but BSD does not. 7

4948 In an earlier draft, format specifiers appeared for priority and start time. The 4949 former was not defined adequately in POSIX. 2 and was removed in deference to 4950 the defined system scheduling priority; the latter because elapsed time was con- 4951 sidered to be more useful.

4952 The following categories of information were omitted because they were too 4953 implementation-specific:

4954 STATE Process state (R for ‘‘Run’’,etc.)

4955 FLAGS Octal scheduling flags.

4956 ADDR Process address.

4957 WCHAN Wakeup channel or event being slept on.

4958 In a new BSD version of ps , a - O option can be used to write all of the default 4959 information followed by additional format specifiers. This was not adopted by 4960 POSIX. 2 because the default output is implementation-defined. Nevertheless, this 4961 is a useful option that should be reserved for that purpose. In the - o option for

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

5.23 ps — Report process status 219

4962 the POSIX. 2 ps , the format is the concatenation of each - o. Therefore, the user 4963 can have an alias or function that defines the beginning of her desired format and 4964 add more fields to the end of the output in certain cases where that would be use- 4965 ful.

4966 The format of the terminal name is unspecified, but the descriptions of ps , talk , 7 4967 who, and write require that they all use the same format. 7

4968 The pcpu field indicates that the CPU time available is determined in an 8 4969 unspecified manner. This is because it is difficult to express an algorithm that is 8 4970 useful across all possible machine architectures. Historical counterparts to this 8 4971 value have attempted to show percentage of use in the recent past, such as the 8 4972 preceding minute. Frequently, these values for all processed did not add up to 8 4973 100 percent. Implementations are encouraged to provide data in this field to 8 4974 users that will help them identify processes currently affecting the performance of 8 4975 the system. 8

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

220 5 User Portability Utilities Option