-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

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

140 3.1.17 Shell Definitions Rationale. (This subclause is not a part of P1003.2)

141 The word =word form of variable assignment was included, producing unspecified 142 results, to allow the KornShell name [expression ]=value syntax to conform.

143 The (( symbol is a control operator in the KornShell, used for an alternative syn- 1 144 tax of an arithmetic expression command. A strictly conforming POSIX. 2 applica- 145 tion cannot use (( as a single token [with the obvious exception of the $(( form 146 described in POSIX. 2]. The decision to require this is based solely on the prag- 147 matic knowledge that there are many more historical shell scripts using the Korn- 148 Shell syntax than there might be using nested subshells, such as

149 ((foo)) or ((foo);(bar))

150 The latter example should not be misinterpreted by the shell as arithmetic 151 because attempts to balance the parentheses pairs would indicate that they are 152 subshells. Thus, in most cases, while a few scripts will no longer be strictly port- 153 able, the chances of breaking existing scripts is even smaller.

154 There are no explicit limits in this standard on the sizes of names, words, lines, or 1 155 other objects. However, other implicit limits do apply: shell script lines produced 1 156 by many of the standard utilities cannot exceed {LINE _MAX} and the sum of 1 157 exported variables comes under the {ARG_MAX} limit. Historical shells dynami- 1 158 cally allocate memory for names and words and parse incoming lines a byte at a 1 159 time. Lines cannot have an arbitrary {LINE _MAX}limit because of historical prac- 1 160 tice such as makefiles, where make removes the <newline> s associated with the 1 161 commands for a target and presents the shell with one very long line. The text in 1 162 2.11.5.2 does allow a shell to run out of memory, but it cannot have arbitrary pro- 163 gramming limits.

164 3.2 Quoting

165 Quoting is used to remove the special meaning of certain characters or words to 166 the shell. Quoting can be used to preserve the literal meaning of the special char- 167 acters in the next paragraph; prevent reserved words from being recognized as 168 such; and prevent parameter expansion and command substitution within here- 169 document processing (see 3.7.4).

170 The following characters shall be quoted if they are to represent themselves:

171 | & ; < > ( ) $ ‘ \ " ¢ 172 <space> <tab> <newline>

173 and the following may need to be quoted under certain circumstances. That is, 174 these characters may be special depending on conditions described elsewhere in 175 the standard:

176 * ? [ # ~ = %

177 The various quoting mechanisms are the escape character, single-quotes, and 178 double-quotes. The here-document represents another form of quoting; see 3.7.4.

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

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

179 3.2.1 Escape Character (Backslash)

180 A backslash that is not quoted shall preserve the literal value of the following 181 character, with the exception of a <newline> . If a <newline> follows the 182 backslash, the shell shall interpret this as line continuation. The backslash and 183 <newline> shall be removed before splitting the input into tokens.

184 3.2.2 Single-Quotes

185 Enclosing characters in single-quotes (’ ’ ) shall preserve the literal value of 186 each character within the single-quotes. A single-quote cannot occur within 187 single-quotes.

188 3.2.3 Double-Quotes

189 Enclosing characters in double-quotes (" " ) shall preserve the literal value of all 190 characters within the double-quotes, with the exception of the characters dollar- 191 sign, backquote, and backslash, as follows:

192 $ The dollar-sign shall retain its special meaning introducing parameter 193 expansion (see 3.6.2), a form of command substitution (see 3.6.3), and 194 arithmetic expansion (see 3.6.4).

195 The input characters within the quoted string that are also enclosed 196 between $( and the matching ) shall not be affected by the double- 197 quotes, but rather shall define that command whose output replaces the 198 $( ...) when the word is expanded. The tokenizing rules in 3.3 shall be 199 applied recursively to find the matching ) .

200 Within the string of characters from an enclosed ${ to the matching }, 201 an even number of unescaped double-quotes or single-quotes, if any, 202 shall occur. A preceding backslash character shall be used to escape a 203 literal { or }. The rule in 3.6.2 shall be used to determine the matching 204 }.

205 ‘ The backquote shall retain its special meaning introducing the other 206 form of command substitution (see 3.6.3). The portion of the quoted 207 string from the initial backquote and the characters up to the next 208 backquote that is not preceded by a backslash, having escape characters 209 removed, defines that command whose output replaces ‘ ...‘ when the 210 word is expanded. Either of the following cases produces undefined 211 results:

212 — A single- or double-quoted string that begins, but does not end, 213 within the ‘ ...‘ sequence.

214 — A ‘ ...‘ sequence that begins, but does not end, within the same 215 double-quoted string.

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

216 \ The backslash shall retain its special meaning as an escape character 217 (see 3.2.1) only when followed by one of the characters:

218 $ ‘ " \ <newline>

219 A double-quote shall be preceded by a backslash to be included within double- 220 quotes. The parameter @ has special meaning inside double-quotes and is 221 described in 3.5.2.

222 3.2.4 Quotes Rationale. (This subclause is not a part of P1003.2)

223 A backslash cannot be used to escape a single-quote in a single-quoted string. An 224 embedded quote can be created by writing, for example, ’a’\’’b’ , which yields 225 a’b . (See 3.6.5 for a better understanding of how portions of words are either 226 split into fields or remain concatenated.) A single token can be made up of con- 227 catenated partial strings containing all three kinds of quoting/escaping, thus per- 228 mitting any combination of characters.

229 The escaped <newline> used for line continuation is removed entirely from the 230 input and is not replaced by any white space. Therefore, it cannot serve as a 231 token separator.

232 In double-quoting, if a backslash is immediately followed by a character that 233 would be interpreted as having a special meaning, the backslash is deleted and 234 the subsequent character is taken literally. If a backslash does not precede a 235 character that would have a special meaning, it is left in place unmodified and the 236 character immediately following it is also left unmodified. Thus, for example:

237 "\$" � $

238 "\a" � \a

239 It would be desirable to include the statement ‘‘The characters from an enclosed 240 ${ to the matching } shall not be affected by the double-quotes,’’ similar to the 241 one for $( ) . However, historical practice in the System V shell prevents this. 242 The requirement that double-quotes be matched inside ${...} within double- 243 quotes and the rule for finding the matching } in 3.6.2 eliminate several subtle 244 inconsistencies in expansion for historical shells in rare cases; for example,

245 "${foo-bar"}

246 yields bar when foo is not defined, and is an invalid substitution when foo is 1 247 defined, in many historical shells. The differences in processing the "${...}" 248 form have led to inconsistencies between the historical System V, BSD, and Korn- 249 Shells, and the text in POSIX. 2 is an attempt to converge them without breaking 250 many applications. A consequence of the new rule is that single-quotes cannot be 251 used to quote the } within "${...}" ; for example

252 unset bar 253 foo="${bar-’}’}"

254 is invalid because the "${...}" substitution contains an unpaired unescaped 1 255 single-quote. The backslash can be used to escape the } in this example to 1

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

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.