-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

Annex G (inform ative)

Balloting Instructions

1 This annex will not appear in the final standard. It is included in the draft to pro- 2 vide instructions for balloting that cannot be separated easily from the main docu- 3 ment, as a cover letter might.

4 If you have received a copy of this draft before October 1991 it is important 5 that you read this annex, whether you are an official member of the 6 P1003.2 Balloting Group or not; comments on this draft are welcomed from 7 all interested technical experts. Your ballot is due to the IEEE office 8 by 21 October 1991. This is not the date to postmark it—it is the 9 date of receipt.

10 Summary of Draft 11.2 Instructions

11 This is the fifth ‘‘recirculation draft’’ of P1003.2. The recirculation procedure is 2 12 described in this annex. For this recirculation, we are accepting objections 2 13 against any normative changes that occurred from Draft 11.1 to Draft 11.2 and 2 14 the contents of the Unresolved Objections List, provided as a separate document 2 15 from the draft. 2

16 This is the first ballot in which the draft is available for online review; see the 2 17 Editor’s Notes for details on accessing this information. 2

18 Send your ballot and/or comments to:

19 IEEE Standards Office 20 Computer Society Secretariat 21 ATTN: P1003.2 Ballot (Anna Kaczmarek) 2 22 P.O. Box 1331 23 445 Hoes Lane 24 Piscataway, NJ 08855-1331

25 It would also be very helpful if you sent us your ballot in machine-readable form. 26 Your official ballot must be returned via mail to the IEEE office; if we receive only 27 the e-mail or diskette version, that version will not count as an official document. 28 However, the online version would be a great help to ballot resolution. We can 29 accept e-mail to the following address:

30 hlj @Posix. COM or uunet!posix!hlj

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

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

31 or IBM PC 3.5-inch/720K diskette (plain file) or Macintosh 3.5-inch diskette (plain 32 text file [preferred], Word, or Write) or Sun-style QIC-24 cartridge tapes to:

33 Hal Jespersen, Chair P1003.2 34 POSIX Software Group 35 447 Lakeview Way 36 Redwood City, CA 94062

37 Some degree of judgment is required in determining what actually changed in 38 Draft 11.2. Use the diff marks as a guide, but they will frequently mark text that 39 has no real normative changes. Please limit your objections to the actual 40 changes: for example, if we change the foo - x option to - y, don’t use that as an 41 opportunity to object that we have no - z option. Your objection should only 42 address why the x to y change is a problem. (We have been balloting for a long 43 time now and it is time to tighten the consensus and finish this up.) If you find 44 problems unrelated to changes, submit them as comments and they will be con- 45 sidered seriously in that category. Thanks for your cooperation on this.

46 Background on Balloting Procedures

47 The Balloting Group consists of over 160 technical experts who are members of 48 the IEEE or the IEEE Computer Society; enrollment of individuals in this group 49 has already been closed. There are also a few ‘‘parties of interest’’ who are not 1 50 members of the IEEE or the Computer Society. Members of the Balloting Group 1 51 are required to return ballots within the balloting period. Other individuals who 52 may happen to read this draft are also encouraged to submit comments concern- 2 53 ing this draft. The only real difference between members of the Balloting Group 54 and other individuals submitting ballots is that affirmative ballots are only 55 counted from Balloting Group members who are also IEEE or Computer Society 1 56 members. (There are minimum requirements for the percentages of ballots 57 returned and for affirmative ballots out of that group.) However, objections and 58 nonbinding comments must be resolved if received from any individual, as fol- 59 lows:

60 (1) Some objections or comments will result in changes to the standard. This 61 will occur either by the publication of a list of changes or by the republi- 62 cation of an entire draft. The objections/comments are reviewed by a 63 team from the P1003.2 working group, consisting of the Chair, Vice 64 Chair, the Chair of the TCOS Standards Subcommittee, and one or more 65 Technical Reviewers. The Technical Reviewers each have subject matter 66 expertise in a particular area and are responsible for objection resolution 67 in one or more sections.

68 (2) Other objections/comments will not result in changes.

69 (a) Some are misunderstandings or cover portions of the document 70 (front matter, informative annexes, rationale, editorial matters, 71 etc.) that are not subject to balloting.

72 (b) Others are so vaguely worded that it is impossible to determine 73 what changes would satisfy the objector. These are referred to as 74 Unresponsive . (The Technical Reviewers will make a reasonable

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

75 effort to contact the objector to resolve this and get a newly worded 76 objection.) Further examples of unresponsive submittals are those 77 not marked as either Objection or Comment ; those that do not iden- 78 tify the portion of the document that is being objected to (each objec- 79 tion must be separately labeled); those that object to material in a 1 80 recirculation that has not changed and do not cite an unresolved 1 81 objection; those that do not provide specific or general guidance on 82 what changes would be required to resolve the objection.

83 (c) Finally, others are valid technical points, but they would result in 84 decreasing the consensus of the Balloting Group. (This judgment is 85 made based on other ballots and on the experiences of the working 86 group through almost five years of work and fifteen drafts preceding 87 this one.) These are referred to as Unresolved Objections . Sum- 88 maries of unresolved objections and their reasons for rejection are 89 maintained throughout the balloting process, are circulated to 90 members of the Balloting Group for their consideration, and are 91 presented to the IEEE Standards Board when the final draft is 92 offered for approval. Unresolved objections are only circulated to 2 93 the balloting group when they are presented by members of the bal- 2 94 loting group or by parties of interest. Unsolicited correspondence 2 95 from outside these two groups may result in draft changes, but are 2 96 not recirculated to the balloting group members. 2

97 Please ensure that you correctly characterize your ballot by providing one of the 98 following:

99 (1) Your IEEE member number

100 (2) Your IEEE Computer Society affiliate number

101 (3) If (1) or (2) don’t apply, a statement that you are a ‘‘Party of Interest’’

102 Ballot Resolution

103 The general procedure for resolving ballots is:

104 (1) The balloting cuts off on 21 October 1991. This is a receipt date at the 105 IEEE , not a postmark date. (Please do not telephone or FAX on 21 106 October 1991 and say that your specific comments will come later; late- 107 arriving comments will not be considered as objections.) We will accept 108 comments after that date, including direct e-mail to the working group 109 officers or the Technical Reviewers, but they will be treated as comments 110 only—not objections. And we don’t guarantee a written response to these 111 late submissions.

112 (2) The ballots are put online and distributed to the Technical Reviewers.

113 (3) If a ballot contains an objection, the balloter will be contacted individu- 114 ally by telephone, letter, or e-mail and the corrective action to be taken 115 will be described (or negotiated). The personal contact will most likely 116 not occur if the objection is very simple and obvious to fix or the balloter 117 cannot be reached after a few reasonable attempts. Repeated failed

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

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

118 attempts to elicit a response from a balloter may result in an objection 119 being considered unresponsive, based on the judgment of the working 120 group chair. Once all objections in a ballot have been resolved, it 121 becomes an affirmative ballot.

122 (4) If any objection cannot be resolved, the entire ballot remains negative.

123 (5) Once more than seventy-five percent of the ballots received (that had 124 voted either affirmative or negative) have been turned affirmative, two 125 lists are published to the entire balloting group: the detailed list of 126 approved changes and the list of unresolved objections, along with our 127 reasons for rejecting them. This is known as a recirculation . You have 128 minimum of ten days (after an appropriate time to ensure the mail got 129 through) to review these two lists and take one of the following actions:

130 (a) Do nothing; your ballots will continue to be counted as we have 131 classified them, based on items (3) and (4).

132 (b) Explicitly change your negative ballot to affirmative by agreeing to 133 remove all of your objections from the unresolved list.

134 (c) Explicitly change your affirmative ballot to negative based on your 135 disapproval of either of the two lists you reviewed. If an issue is not 136 on one of the two lists, new objections about this are not allowed. 137 Negative ballots that come in on recirculations cannot be cumula- 138 tive. They shall repeat any objections that the balloter considers 139 unresolved from the previous recirculation. Ballots that simply say 140 ‘‘and all the unresolved objections from last time’’ will be declared 141 unresponsive. Ballots that are silent will be presumed to fully 142 replace the previous ballot, and all objections not mentioned on the 143 most current ballot will be considered as successfully resolved.

144 (6) The list of changes will frequently be a new draft document with the 145 changes integrated. This is not a requirement, however, and a small 146 number of changes may prompt merely a change list approach to recircu- 147 lation.

148 (7) A copy of all your objections and our resolutions will be mailed to you. 149 You can receive the full package of all resolutions from all ballots by con- 150 tacting the IEEE Standards Office (who will probably charge you for the 151 copying involved). If you don’t agree with one of our resolutions and 152 haven’t been contacted personally before you receive this list, please 153 accept our apologies and submit a new ballot against the new draft dur- 154 ing the recirculation period.

155 (8) If at the end of the recirculation period there remain greater than 156 seventy-five percent affirmative ballots, and no new objections have been 157 received, a new draft is prepared that incorporates all the changes. This 158 draft and the unresolved objections list go to the IEEE Standards Board 159 for approval. If the changes cause too many ballots to slip back into 160 negative status, another resolution and recirculation cycle begins.

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

161 Balloting Guidelines

162 This section consists of guidelines on how to write and submit the most effective 163 ballot possible. The activity of resolving balloting comments is difficult and time 164 consuming. Poorly constructed comments can make that even worse.

165 We have found several things that can be done to a ballot that make our job more 166 difficult than it needs to be, and likely will result in a less than optimal response 167 to ballots that do not follow the form below. Thus it is to your advantage, as well 168 as ours, for you to follow these recommendations and requirements.

169 If a ballot that significantly violates the guidelines described in this section comes 170 to us, we will determine that the ballot is unresponsive, and simply ignore all the 171 material in it.

172 Secondly, objections that don’t contain a specification so that the correction to 173 resolve the objection ‘‘can be readily determined’’ are also unresponsive and will 174 be ignored.

175 (If we do recognize a ballot that is generally ‘‘unresponsive,’’ we will try to inform 176 the balloter as soon as possible so he/she can correct it, but it is ultimately the 177 balloter’s responsibility to assure the ballot is responsive.)

178 Typesetting is not particularly useful to us. And please do not send handwritten 179 ballots. Typewritten (or equivalent) is fine, and if some font information is lost it 180 will be restored by the Technical Editor in any case. If you use nroff , you will 181 include extraneous spacing and sometimes backspaces and overstrikes; if you 182 really must use nroff , please turn off hyphenation and line adjusting:

183 .hy 0 184 .na

185 and run the output through col -b to remove all the overstrikes. (Also 186 remember that backslashes and leading periods and apostrophes in your text will 1 187 be treated impolitely by the *roff family). The ideal ballot is formatted as a ‘‘flat 188 ASCII file,’’ without any attempt at reproducing the typography of the draft and 189 without embedded control characters or overstrikes; it is then printed in Courier 190 (or some other typewriter-like) font for paper-mailing to the IEEE Standards 191 Office and simultaneously e-mailed to the working group Chair.

192 Don’t quote others’ ballots. Cite them if you want to refer to another’s ballot. If 193 more than one person wants to endorse the same ballot, send just the cover sheets 194 and one copy of the comments and objections. [Note to Institutional Representa- 195 tives of groups like X/Open, OSF , UI, etc.: this applies to you, too. Please don’t 196 duplicate objection text with your members.] Multiple identical copies are easy to 197 deal with, but just increase the paper volume. Multiple almost-identical ballots 198 are a disaster, because we can’t tell if they are identical or not, and are likely to 199 miss the subtle differences. Responses of the forms:

200 — ‘‘I agree with the item in <someone>’s ballot, but I’d like to see this done 201 instead’’

202 — ‘‘Iam familiar with the changes to foo in <someone>’s ballot and I would 203 object if this change is [or is not] included’’

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

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

204 are very useful information to us. If we resolve the objection with the original 205 balloter (the one whose ballot you are referencing), we will also consider yours to 206 be closed, unless you specifically include some text in your objection indicating 207 that should not be done.

208 Be very careful of ‘‘Oh, by the way, this applies <here> too’’ items, particularly if 209 they are in different sections of the document that are likely to be seen by dif- 210 ferent reviewers. They are probably going to be missed! Note the problem in the 211 appropriate section, and cite the detailed description if it’s too much trouble to 212 copy it. The reviewers don’t have time to read the whole ballot, and only read the 213 parts that appear to apply to them. Particularly where definitions are involved, 214 even if the change really belongs in one section but the relevant content is in 215 another, an extra cross-reference would be indicated. If you wish to endorse 216 someone else’s ballot, either in whole or part, be specific about whether you will 217 be automatically satisfied if they are satisfied. If you will not necessarily be 218 satisfied if they are, your ballot could be deemed unresponsive because it does not 219 give achievable conditions under which your ballot could be converted to 220 affirmative. You then must give the conditions under which you would be 221 satisfied as well. If you would be satisfied in some areas and not in others, it is 222 best to specifically point to each specific objection in the ballot you point to, giving 223 the conditions for each.

224 Please consider this a new ballot that should stand on its own. Please do not 225 make backward references to your ballots for previous drafts—include all the text 226 you want considered here, because the Technical Reviewer may not have your old 227 ballot. And, the old section and line numbers won’t match up anyway. If one of 228 your objections was not accepted exactly as you wanted, it will not be useful to 229 send in the exact text you sent before; read the nearby Rationale section and come 230 up with a more compelling (or clearly-stated) justification for the change.

231 Please be very wary about global statements, such as ‘‘all of the arithmetic func- 232 tions need to be defined more clearly.’’ Unless you are prepared to cite specific 233 instances of where you want changes made, with reasonably precise replacement 234 language, your ballot will be considered unresponsive.

235 Ballot Form

236 The following form is recommended. We would greatly appreciate it if you sent 237 the ballot in electronic form in addition to the required paper copy. Our policy is 238 to handle all ballots online, so if you don’t send it to us that way, we have to type 239 it in manually. For the last POSIX. 2 ballot, only one or two balloters could not 240 accommodate us on this and thus we had very little typing to do. See the first 241 page of this Annex for the addresses and media. As you’ll see from the following, 242 formatting a ballot that’s sent to us online is much simpler than a paper-only bal- 243 lot.

244 The ballot should be page-numbered, and contain the name, e-mail address, and 245 phone number(s) of the objector(s). (If you send us only a paper copy, make sure 246 this information appears on every page; electronic ballots just need it once, in the 247 beginning.) The lines before the first dashed line are a page header, and should 248 only appear once on each page. Please leave adequate (at least one inch) margins

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

249 on both sides. Each objection/comment/editorial comment should be sequentially 250 numbered, not in individual ranges [i.e., not Objection #1, Comment #1]

251 Since we deal with the ballots online, there is no longer any requirement to put 252 only one objection or section per page.

253 Don’t format the ballot as a letter or document with its own section numbers. 254 These are simply confusing. As shown below, it is best if you cause each objection 255 and comment to have a sequential number that we can refer to amongst ourselves 256 and to you over the phone. Number sequentially from 1 and count objections, 257 comments, and editorial comments the same; don’t number each in its own range. 258 If you don’t do this, we’ll number them ourselves, but you won’t know what 259 numbers we’re using.

260 Please precede each objection/comment with a little code line (if you don’t, we’ll 261 have to do it ourselves):

262 @ <section> . <clause> <code> <seqno>

263 where:

264 @ At-sign in column 1 (which means no @’sin any other column 1’s).

265 <section> The major section (chapter or annex) number or letter in column 266 3. Use zero for Global or for something, like the frontmatter, that 267 has no section or annex number.

268 <clause> The clause number (second-level header). Please do not go deeper 269 than these two levels. In the text of your objection or comment, 270 go as deep as you can in describing the location, but this code line 271 uses two levels only.

272 <code> One of the following lowercase letters, preceded and followed by 273 spaces:

274 o Objection.

275 c Comment or Editorial Comment.

276 <seqno> A sequence number, counting all objections and comments in a 277 single range.

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

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

278 Objection:

279 Balloter Name (202)555-1212 page x of nn. 280 E-Mail Address FAX: Fax Number 281 Balloter2 Name (303)555-1213 282 E-Mail Address2 FAX: Fax Number2 283 ------------------------------------------------------------------ 284 @ x.y o seq# 285 <Seq#> Sect x.y OBJECTION. page xxx, line zzz:

286 Problem:

287 A clear statement of the problem that is observed, sufficient for others to under- 288 stand the nature of the problem. Note that you should identify problems by sec- 289 tion, page, and line numbers. This may seem redundant, but if you transpose a 290 digit pair, we may get totally lost without a cross-check like this. Use the line 291 number where the problem starts, not just where the section itself starts; we 292 sometimes attempt to sort objections by line numbers to make editing more accu- 293 rate. If you are referring to a range of lines, please don’t say ‘‘lines 1000ff;’’ use a 294 real range so we can tell where to stop looking. If you have access to the online 2 295 versions of a balloting draft, please do not send in a ballot that refers to the page 2 296 numbers in the nroff output version; use only the line and page numbers found 2 297 in the printed draft or the online PostScript draft. We will really love you if you 2 298 can manage to include enough context information in the problem statement 299 (such as the name of the utility) so we can understand it without having the draft 300 in our laps at the time. (It also helps you when we e-mail it back to you.) If you 301 are objecting to an action in the Unresolved Objections List, use the 302 section/page/line number reference for the appropriate place in the standard; 303 don’t refer to the UOL except to cite its number and for clarification of your points. 1

304 Action:

305 A precise statement of the actions to be taken on the document to resolve the 306 objection above, which if taken verbatim will completely remove the objection.

307 If there is an acceptable range of actions, any of which will resolve the problem for 308 you if taken exactly, please indicate all of them. If we accept any of these, your 309 objection will be considered as resolved.

310 If the Action section is omitted or is vague in its solution, the objection will be 311 reclassified as a nonbinding comment. The Technical Reviewers, being human, 312 will give more attention to Actions that are well-described than ones that are 313 vague or imprecise. The best ballots of all have very explicit directions to substi- 314 tute, delete, or add text in a style consistent with the rest of the document, such 315 as:

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

316 Delete the sentence on lines 101-102: 317 "The implementation shall not ... or standard error." 318 On line 245, change "shall not" to "should not". 319 After line 103, add: 320 -r Reverse the order of bytes read from the file. 321 Some examples of poorly-constructed actions: 322 Remove all features of this command that are not supported by BSD. 323 Add -i. 324 Make this command more efficient and reliable. 325 Use some other flag that isn’t so confusing. 326 I don’t understand this section. 327 Specify a value--I don’t care what. 328 Objection Example: 329 Hal Jespersen (415) 364-3410 page 3 of 17.

330 UUCP: hlj@ Posix.COM FAX: (415) 364-4498

331 ------------------------------------------------------------------ 332 @ 2.6 o 23 333 23. Sect 2.6 OBJECTION. page 77, line 1217: 334 Problem: 335 The EDITOR environment variable is not used as stated 336 in my company. This description would cause hundreds 337 of my shell scripts to break. 338 Action: 339 Change the first sentence on line 1217 to: 340 The e-mail address of the editor of the user’s 341 favorite POSIX standard. 342 ----------------------- 343 @ 3.1 o 24 344 24. Sect 3.1.6 OBJECTION. page 123, line 17: 345 Problem: 346 I support UO 3.01-999-6 concerning the objection to the 1 347 definition of "operator". 1 348 This definition would cause great hardship to the users 1 349 of the systems I develop. 1 350 I feel your rationale for rejection was inappropriate 1 351 because you overlooked the following technical points [etc.]... 1 352 Action: 353 Change the term "operator" to "operation-symbol" in this 354 definition and globally throughout Section 3. 355 Comment:

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

P1003.2/D11.2

356 ------------------------------------------------------------------ 357 @ x.z c seq# 358 <Seq#> Sect x.z COMMENT.page xxx, line zzz:

359 A statement of a problem that you might want to be resolved by the reviewer, but 360 which does not in any way affect whether your ballot is negative or positive. The 361 form for objections is not required, but it increases the probability that your com- 362 ment will have an effect on the final document.

363 Although there may be questions to you or responses on the topic, no changes in 364 the drafts are required by a comment, although it will be looked at to determine 365 whether the concern should be addressed. It is possible to abuse this rule and 366 label all of your comments as objections, but it is a significant disservice to the 367 individuals who are volunteering their time to address your concerns.

368 Remember that any issue concerning the pages preceding page 1 (the 369 Frontmatter), Rationale text with shaded margins, Annexes, NOTES in the text, 370 footnotes, or examples will be treated as a nonbinding comment whether you label 371 it that way or not, but it would help us if you’d label it correctly.

372 Editorial Comment:

373 ----------------------------------------------------------------- 374 @ x.z c seq# 375 <Seq#> Sect x.z EDITORIAL COMMENT.page xxx, line zzz:

376 These are for strictly editorial issues, where the technical meaning of the docu- 377 ment is not changed. Examples are: typos; misspellings; English syntax or usage 378 errors; appearances of lists or tables; arrangement of sections, clauses, and sub- 379 clauses (except where the location of information changes the optionality of a 380 feature). Marking these as comments but indicating that they are editorial 381 speeds the process.

382 Please be aware that after balloting concludes the document will be subjected to 383 more sets of editors at the IEEE and ISO who are empowered to make broad edi- 384 torial changes and rewording (for example, to get the text ready for translation 385 into French.)

386 Thank you for your cooperation in this important balloting process.

387 Hal Jespersen

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

P1003.2/D11.2

Identifier Index

[ test — Evaluate expression {4.62} .................................... 631 ar ar — Create and maintain library archives {6.1} .............. 687 asa asa — Interpret carriage-control characters {C.1} ............ 813 awk awk — Pattern scanning and processing language {4.1}.... 263 basename basename — Return nondirectory portion of pathname {4.2} ............................................................................... 297 bc bc — Arbitrary-precision arithmetic language {4.3}.......... 301 break break — Exit from for , while , or until loop {3.14.1} ....................................................................................... 246 c89 c89 — Compile Standard C programs {A.1}....................... 726 case case Conditional Construct {3.9.4.3} ................................. 227 cat cat — Concatenate and print files {4.4} ............................ 318 cd cd — Change working directory {4.5}................................. 322 chgrp chgrp — Change file group ownership {4.6} ...................... 326 chmod chmod — Change file modes {4.7} ....................................... 329 chown chown — Change file ownership {4.8} ................................ 337 cksum cksum — Write file checksums and sizes {4.9}................... 341 cmp cmp — Compare two files {4.10} .......................................... 347 colon colon — Null utility {3.14.2} ................................................ 247 comm comm— Select or reject lines common to two files {4.11} ... 350 command command — Execute a simple command {4.12} .................. 354 confstr () C Binding for Get String-Valued Configurable Variables {B.10.1} ......................................................................... 809 continue continue — Continue for , while , or until loop {3.14.3} .......................................................................... 248 cp cp — Copy files {4.13} ......................................................... 359 cut cut — Cut out selected fields of each line of a file {4.14} .. 368 date date — Write the date and time {4.15} .............................. 373 dd dd — Convert and copy a file {4.16} .................................... 379 diff diff — Compare two files {4.17}........................................ 388 dirname dirname — Return directory portion of pathname {4.18} ....................................................................................... 395 dot dot — Execute commands in current environment {3.14.4} ....................................................................................... 248 echo echo — Write arguments to standard output {4.19} ......... 399 ed ed — Edit text {4.20} ........................................................... 402 env env — Set environment for command invocation {4.21} .... 419 eval eval — Construct command by concatenating arguments {3.14.5} .......................................................................... 249 exec exec — Execute commands and open, close, and/or copy file descriptors {3.14.6} ................................................. 250 exit exit — Cause the shell to exit {3.14.7} ............................. 251 export export — Set export attribute for variables {3.14.8} ........ 252 expr expr — Evaluate arguments as an expression {4.22} ....... 423

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

Identifier Index 929