-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

256 achieve the desired result: 257 unset bar 258 foo="${bar-\}}" 259 The only alternative to this compromise between shells would be to make the 260 behavior unspecified whenever the literal characters ’ , {, }, and " appear within 261 ${...} . To write a portable script that uses these values, a user would have to 262 assign variables, say, 263 squote=\’ dquote=\" lbrace=’{’ rbrace=’}’ 264 ${foo-$squote$rbrace$squote} 265 rather than 266 ${foo-"’}’"} 267 Some systems have allowed the end of the word to terminate the backquoted com- 268 mand substitution, such as in 269 "‘echo hello" 270 This usage is undefined in POSIX. 2, where the matching backquote is required. 271 The other undefined usage can be illustrated by the example: 272 sh -c ’‘ echo "foo‘’ 273 The description of the recursive actions involving command substitution can be 274 illustrated with an example. Upon recognizing the introduction of command sub- 275 stitution, the shell must parse input (in a new context), gathering the ‘‘source’’for 276 the command substitution until an unbalanced ) or ‘ is located. For example, in 277 the following 278 echo "$(date; echo " 279 one" )" 280 the double-quote following the echo does not terminate the first double-quote; it 281 is part of the command substitution ‘‘script.’’ Similarly, in 282 echo "$(echo *)" 283 the asterisk is not quoted since it is inside command substitution; however, 284 echo "$(echo "*")" 285 is quoted (and represents the asterisk character itself).

286 3.3 Token Recognition 287 The shell reads its input in terms of lines from a file, from a terminal in the case 288 of an interactive shell, or from a string in the case of sh -c or system (). The 1 289 input lines can be of unlimited length. These lines are parsed using two major 1 290 modes: ordinary token recognition and processing of here-documents. 291 When an io_here token has been recognized by the grammar (see 3.10), one or 292 more of the immediately subsequent lines form the body of one or more here-

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

293 documents and shall be parsed according to the rules of 3.7.4.

294 When it is not processing an io_here , the shell shall break its input into tokens 1 295 by applying the first applicable rule below to the next character in its input. The 296 token shall be from the current position in the input until a token is delimited 297 according to one of the rules below; the characters forming the token are exactly 298 those in the input, including any quoting characters. If it is indicated that a 299 token is delimited, and no characters have been included in a token, processing 300 shall continue until an actual token is delimited.

301 (1) If the end of input is recognized, the current token shall be delimited. If 302 there is no current token, the end-of-input indicator shall be returned as 303 the token.

304 (2) If the previous character was used as part of an operator and the current 305 character is not quoted and can be used with the current characters to 306 form an operator, it shall be used as part of that (operator) token.

307 (3) If the previous character was used as part of an operator and the current 308 character cannot be used with the current characters to form an operator, 309 the operator containing the previous character shall be delimited.

310 (4) If the current character is backslash, single-quote, or double-quote (\ , ’ , 311 or ") and it is not quoted, it shall affect quoting for subsequent 312 character(s) up to the end of the quoted text. The rules for quoting are as 313 described in 3.2. During token recognition no substitutions shall be actu- 314 ally performed, and the result token shall contain exactly the characters 315 that appear in the input (except for <newline> joining), unmodified, 316 including any embedded or enclosing quotes or substitution operators, 317 between the quote mark and the end of the quoted text. The token shall 318 not be delimited by the end of the quoted field.

319 (5) If the current character is an unquoted $ or ‘ , the shell shall identify the 320 start of any candidates for parameter expansion (3.6.2), command substi- 321 tution (3.6.3), or arithmetic expansion (3.6.4) from their introductory 322 unquoted character sequences: $ or ${ , $( or ‘ , and $(( , respectively. 323 The shell shall read sufficient input to determine the end of the unit to be 324 expanded (as explained in the cited subclauses). While processing the 325 characters, if instances of expansions or quoting are found nested within 326 the substitution, the shell shall recursively process them in the manner 327 specified for the construct that is found. The characters found from the 328 beginning of the substitution to its end, allowing for any recursion neces- 329 sary to recognize embedded constructs, shall be included unmodified in 330 the result token, including any embedded or enclosing substitution opera- 331 tors or quotes. The token shall not be delimited by the end of the substi- 332 tution.

333 (6) If the current character is not quoted and can be used as the first charac- 334 ter of a new operator, the current token (if any) shall be delimited. The 335 current character shall be used as the beginning of the next (operator) 336 token.

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

3.3 Token Recognition 189

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

337 (7) If the current character is an unquoted <newline> , the current token 338 shall be delimited.

339 (8) If the current character is an unquoted <blank> , any token containing 340 the previous character is delimited and the current character is dis- 341 carded.

342 (9) If the previous character was part of a word, the current character is 343 appended to that word.

344 (10) If the current character is a #, it and all subsequent characters up to, but 345 excluding, the next <newline> are discarded as a comment. The <new- 346 line> that ends the line is not considered part of the comment.

347 (11) The current character is used as the start of a new word.

348 Once a token is delimited, it shall be categorized as required by the grammar in 349 3.10.

350 3.3.1 Token Recognition Rationale. (This subclause is not a part of P1003.2)

351 The (3) rule about combining characters to form operators is not meant to pre- 1 352 clude systems from extending the shell language when characters are combined in 1 353 otherwise invalid ways. Portable applications cannot use invalid combinations 1 354 and test suites should not penalize systems that take advantage of this fact. For 1 355 example, the unquoted combination |&is not valid in a POSIX. 2 script, but has a 1 356 specific KornShell meaning. 1

357 The (10) rule about # as the current character is the first in the sequence in which 358 a new token is being assembled. The # starts a comment only when it is at the 359 beginning of a token. This rule is also written to indicate that the search for the 360 end-of-comment does not consider escaped <newline> specially, so that a com- 361 ment cannot be continued to the next line.

362 3.4 Reserved Words

363 Reserved words are words that have special meaning to the shell. (See 3.9.) The 364 following words shall be recognized as reserved words:

365 ! elif fi in while 366 case else for then {^{4)} 367 do esac if until } 368 done

hhhhhhhhhhhhhhhh 369 4) In some historical systems, the curly braces are treated as control operators. To assist in future 370 standardization activities, portable applications should avoid using unquoted braces to represent 371 the characters themselves. It is possible that a future version of POSIX. 2 may require this, 372 although probably not for the often-used find { } construct.

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