-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

406 3.5 Parameters and Variables

407 A parameter can be denoted by a name, a number, or one of the special characters 408 listed in 3.5.2. A variable is a parameter denoted by a name.

409 A parameter is set if it has an assigned value (null is a valid value). Once a vari- 410 able is set, it can only be unset by using the unset special built-in command.

411 3.5.1 Positional Parameters

412 A positional parameter is a parameter denoted by the decimal value represented 413 by one or more digits, other than the single digit 0. When a positional parameter 414 with more than one digit is specified, the application shall enclose the digits in 415 braces (see 3.6.2). Positional parameters are initially assigned when the shell is 416 invoked (see sh in 4.56), temporarily replaced when a shell function is invoked 417 (see 3.9.5), and can be reassigned with the set special built-in command.

418 3.5.1.1 Positional Parameters Rationale. (This subclause is not a part of P1003.2)

419 The digits denoting the positional parameters are always interpreted as a decimal 420 value, even if there is a leading zero.

421 3.5.2 Special Parameters

422 Listed below are the special parameters and the values to which they shall 423 expand. Only the values of the special parameters are listed; see 3.6 for a 424 detailed summary of all the stages involved in expanding words.

425 * Expands to the positional parameters, starting from one. When the 426 expansion occurs within a double-quoted string (see 3.2.3), it expands to 427 a single field with the value of each parameter separated by the first 428 character of the IFS variable, or by a <space> if IFS is unset.

429 @ Expands to the positional parameters, starting from one. When the 430 expansion occurs within double-quotes, each positional parameter 431 expands as a separate field, with the provision that the expansion of the 432 first parameter is still joined with the beginning part of the original 433 word (assuming that the expanded parameter was embedded within a 434 word), and the expansion of the last parameter is still joined with the 435 last part of the original word. If there are no positional parameters, the 1 436 expansion of @shall generate zero fields, even when @is double-quoted. 1

437 # Expands to the decimal number of positional parameters.

438 ? Expands to the decimal exit status of the most recent pipeline (see 439 3.9.2).

440 - (Hyphen) Expands to the current option flags (the single-letter option 441 names concatenated into a string) as specified on invocation, by the set 442 special built-in command, or implicitly by the shell.

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

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

443 $ Expands to the decimal process ID of the invoked shell. In a subshell 444 (see 3.12), $ shall expand to the same value as that of the current shell.

445 ! Expands to the decimal process ID of the most recent background com- 446 mand (see 3.9.3) executed from the current shell. For a pipeline, the 1 447 process ID is that of the last command in the pipeline.

448 0 (Zero.) Expands to the name of the shell or shell script. See sh (4.56) 449 for a detailed description of how this name is derived.

450 See the description of the IFS variable in 3.5.3.

451 3.5.2.1 Special Parameters Rationale. (This subclause is not a part of P1003.2)

452 Most historical implementations implement subshells by forking; thus, the special 453 parameter $ does not necessarily represent the process ID of the shell process exe- 454 cuting the commands since the subshell execution environment preserves the 455 value of $.

456 If a subshell were to execute a background command, the value of its parent’s $! 1 457 would not change. For example: 1

458 ( 1 459 date & 1 460 echo $! 1 461 ) 1 462 echo $! 1

463 would echo two different values for $! . 1

464 The descriptions of parameters * and @ assume the reader is familiar with the 465 field splitting discussion in 3.6.5 and understands that portions of the word will 466 remain concatenated unless there is some reason to split them into separate 467 fields. Some examples of the * and @ properties, including the concatenation 468 aspects:

469 set "abc" "def ghi" "jkl"

470 echo $* => "abc" "def" "ghi" "jkl" 471 echo "$*" => "abc def ghi jkl" 472 echo $@ => "abc" "def" "ghi" "jkl"

473 but

474 echo "$@" => "abc" "def ghi" "jkl" 475 echo "xx$@ yy" => "xxabc" "def ghi" "jklyy" 476 echo "$@$@" => "abc" "def ghi" "jklabc" "def ghi" "jkl"

477 In the preceding examples, the double-quote characters that appear after the => 478 do not appear in the output and are used only to illustrate word boundaries.

479 Historical versions of the Bourne shell have used <space> as a separator 480 between the expanded members of "$ *". The KornShell has used the first char- 481 acter in IFS , which is <space> by default. If IFS is set to a null string, this is not 1 482 equivalent to unsetting it; its first character will not exist, so the parameter 1 483 values are concatenated. For example: 1

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

3.5 Parameters and Variables 193

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

484 $ IFS =’’ 1 485 $ set foo bar bam 1 486 $ echo "$@" 1 487 foo bar bam 1 488 $ echo "$*" 1 489 foobarbam 1 490 $ unset IFS 1 491 $ echo "$*" 1 492 foo bar bam 1

493 The $- can be used to save and restore set options:

494 Save=$(echo $- | sed ’s/[ics]//g’) 1 495 . . . 496 set +aCefnuvx 2 497 set -$Save

498 The three options are removed using sed in the example because they may 1 499 appear in the value of $- (from the sh command line), but are not valid options to 1 500 set . 1

501 The command name (parameter 0) is not counted in the number given by # 502 because it is a special parameter, not a positional parameter.

503 3.5.3 Variables

504 Variables shall be initialized from the environment (as defined by POSIX .1 {8}) 505 and can be given new values with variable assignment commands. If a variable is 506 initialized from the environment, it shall be marked for export immediately; see 507 3.14.8. New variables can be defined and initialized with variable assignments, 508 with the read or getopts utilities, with the name parameter in a for loop (see 509 3.9.4.2), with the ${ name =word } expansion, or with other mechanisms provided 510 as implementation extensions. The following variables shall affect the execution 511 of the shell:

512 HOME This variable shall be interpreted as the pathname of the 513 user’s home directory. The contents of HOME are used in 514 Tilde Expansion (see 3.6.1).

515 IFS Input field separators : a string treated as a list of charac- 516 ters that is used for field splitting and to split lines into 517 fields with the read command. If IFS is not set, the shell 518 shall behave as if the value of IFS were the <space> , 519 <tab> , and <newline> characters. (See 3.6.5.)

520 LANG This variable shall provide a default value for the LC_* 521 variables, as described in 2.6.

522 LC_ALL This variable shall interact with the LANG and LC_* vari- 523 ables as described in 2.6.

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

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

524 LC_COLLATE This variable shall determine the behavior of range 525 expressions, equivalence classes, and multicharacter col- 526 lating elements within pattern matching.

527 LC_CTYPE This variable shall determine the interpretation of 528 sequences of bytes of text data as characters (e.g., single- 529 versus multibyte characters), which characters are 530 defined as letters (character class alpha ), and the 531 behavior of character classes within pattern matching.

532 LC_MESSAGES This variable shall determine the language in which mes- 533 sages should be written.

534 PATH This variable represents a string formatted as described 535 in 2.6, used to effect command interpretation. See 3.9.1.1. 1

536 3.5.3.1 Variables Rationale. (This subclause is not a part of P1003.2)

537 A description of PWD (which is automatically set by the KornShell whenever the 538 current working directory changes) was omitted because its functionality is easily 539 reproduced using $(pwd) .

540 See the discussion of IFS in 3.6.5.1.

541 Other common environment variables used by historical shells are not specified 542 by this standard, but they should be reserved for the historical uses. For interac- 543 tive use, other shell variables are expected to be introduced by the UPE (and this 544 rationale will be updated accordingly): ENV , FCEDIT , HISTFILE , HISTSIZE , 545 LINENO , PPID , PS 1, PS 2, PS 4.

546 Tilde expansion for components of the PATH in an assignment such as:

547 PATH=~hlj/bin:~ dwc/bin:$PATH 1

548 is a feature of some historical shells and is allowed by the wording of 3.6.1. Note 1 549 that the tildes are expanded during the assignment to PATH , not when PATH is 1 550 accessed during command search. 1

551 3.6 Word Expansions

552 This clause describes the various expansions that are performed on words. Not 553 all expansions are performed on every word, as explained in the following sub- 554 clauses.

555 Tilde expansions, parameter expansions, command substitutions, arithmetic 556 expansions, and quote removals that occur within a single word expand to a sin- 557 gle field. It is only field splitting or pathname expansion that can create multiple 558 fields from a single word. The single exception to this rule is the expansion of the 559 special parameter @within double-quotes, as is described in 3.5.2.

560 The order of word expansion shall be as follows:

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

3.6 Word Expansions 195