-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

P1003.2b/D3

Inform ation technology — P ortable Operating System Interface (P OSIX ) — P art 2: Shell and Utilities — Amendm ent 2

Section 1: Revisions to General

1 1.1 Scope

2 HLJ : To be provided. See the Introduction. Proposed text is solicited.

3 1.2 Normative References

4 � 1.2 Normative References. Add the following entries to the Normative 5 References clause in the correct sorted sequence, disregarding the sequence 6 numbers shown here.

7 {9} ISO 1001: 1986, Information processing—File structure and labelling of 8 magnetic tapes for information interchange.

9 Issue: The following three standards seem to correspond to ANSI X3.14, 10 22, 39, and 54. Someone with access to the actual documents should 11 check this assumption carefully.

12 {10} ISO 1863: 1976, Information processing—9-track, 12,7 mm (0.5 in) wide 13 magnetic tape for information interchange recorded at 32 rpmm (800 14 rpi).

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

1.2 Normative References 1

15 {11} ISO 3788: 1976, Information processing—9-track, 12,7 mm (0.5 in) wide 16 magnetic tape for information interchange recorded at 63 rpmm (1600 17 rpi).

18 {12} ISO 5652: 1984, Information processing—9-track, 12,7 mm (0.5 in) wide 19 magnetic tape for information interchange—Format and recording, 20 using group coding at 246 cpmm (6250 cpi).

21 {13} ISO/IEC 10646: ...,^{1)} Information technology—Universal Coded Charac- 22 ter Set (UCS ).

23 1.3 Conformance

24 There are no revisions to this clause (yet?).

25 HLJ : There has been some discussion within the profile groups about breaking up 26 the full Section 4 into smaller groups of required utilities. This is the place to do 27 that.

28 1.4 Test Methods 2

29 To Be Provided. 2

hhhhhhhhhhhhhhhh 1) To be approved and published.

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

2 1 Revisions to General

P1003.2b/D3

Section 2: Revisions to Term inology and General Requirem ents

1 Editor’s Note: This section is new for Draft 3. It is not further diff-marked. 3

2 Editor’s Note: The following material on symbolic links is related to P1003.1a/D5; 3 the definition is from that draft verbatim. All of the symbolic link material in this 4 and later sections is contingent on P1003.1a being approved before P1003.2b; if it 5 is not, all of this may be put into an informative annex. When P1003.1a is 6 approved, a number of the P1003.2 definitions copied from POSIX .1 {8} will be 7 updated automatically.

8 2.2.2 General Terms

9 � 2.2.2 General Terms. Modify the contents of subclause 2.2.2, General Terms, 10 to add the following definitions in the correct sorted order [disregarding the 11 subclause numbers shown here].

12 2.2.2.201 symbolic link: A type of file that contains a pathname.

13 The pathname is interpolated into a pathname being resolved, during pathname 14 resolution, to create a new pathname when it is encountered. [P1003.1a/D5]

15 2.9.2 Pathname Resolution

16 � 2.9.1.8 Pathname Resolution. Add a new sentence at the end of the sub- 17 clause:

18 When resolving the pathname of file being created, the effects of symbolic links 19 shall be undefined unless the {POSIX 2_SYMLINKS } variable is in effect for the 20 directory in which the link would be created.

21 Editor’s Note: The following rationale will be added to E.2.9.1.8, but is kept here 22 for this draft:

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

23 Pathname Resolution Rationale. (This subclause is not a part of P1003.2b)

24 P1003.1a now includes symbolic links in pathname resolution and a number of 25 concepts are automatically inherited in POSIX. 2 by this inclusion. The large 26 majority of standard utilities resolve pathnames and operate on files without spe- 27 cial arrangements for symbolic links. Because of the global POSIX .1 {8} inheri- 28 tance, this entails very few modifications to utility descriptions.

29 2.11.3 Operands

30 � 2.11.4 Operands (POSIX .1: Def) Add a new paragraph at the end of the sub- 31 clause:

32 All of the standard utilities shall be consistent in their processing of symbolic 33 links specified directly on the command line versus those found elsewhere in 34 the file hierarchy as a consequence of their operation.

35 Editor’s Note: The following rationale will be added to E.2.11.4, but is kept here 36 for this draft:

37 Operands Rationale. (This subclause is not a part of P1003.2b)

38 In most cases, the standard utilities follow symbolic links to access individual 39 files, but when they traverse file hierarchies, they stop descending when they 40 reach a symbolic link. (The developers of the standard use the informal term 41 ‘‘physical walk’’ to describe this case.) There are stated exceptions to this (‘‘logical 42 walks’’), such as cp and du . However, none of the utilities treat their command- 43 line arguments any differently than their encountered files. For example, find 44 does not follow symbolic links by default. In the following example:

45 find /foo -print

46 if /foo is a symbolic link, no output will result, because find treats its argu- 47 ments consistently with files found during its hierarchy traversal. When modified 48 to:

49 find /foo -follow -print

50 the output would include /foo from the command line and all of the files below it, 51 including those found in traversing symbolic links. Not all historical practice is 52 as consistent as the POSIX. 2 standard utilities in this regard.

53 2.13.3 Pathname Variable Values

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

PART 2: SHELL AND UTILITIES — Amd. 2 P1003.2b/D3

54 � 2.13.3 Pathname Variable Values. Add a new subclause, 2.13.3, Pathname 55 Variable Values, as follows:

56 The values in Table 2-100 may be constants within an implementation or may 57 vary from one pathname to another.

58 Table 2-100 - Pathname Variable Values 59 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

60 Name Description iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

61 When referring to a directory. the system supports the creation of sym- 62 bolic links within that directory; for nondirectory files, the meaning of 63 {POSIX2_SYMLINKS }is undefined.

{POSIX2_SYMLINKS }

64 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

65 Symbolic Constants Rationale. (This subclause is not a part of P1003.2b)

66 The {POSIX 2_SYMLINKS }variable indicates that the underlying operating system 67 supports the creation of symbolic links in specific directories. Many of the 68 POSIX. 2 utilities that deal with symbolic links do not depend on this value. For 69 example, a utility that follows symbolic links (or does not, as the case may be) will 70 only be affected by a symbolic link if it encounters one. Presumably, a file system 71 that does not support symbolic links will not contain any. This variable does 72 affect such utilities as ln - s and pax that attempt to create symbolic links.

73 {POSIX 2_SYMLINKS } was developed even though there is no comparable 74 configuration value in P1003.1a. Since POSIX. 2 does not depend on a fully com- 75 forming POSIX .1 {8}system underneath, the developers of the standard wished to 76 allow systems in which this was an optional feature, perhaps on a file system 77 basis.

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

P1003.2b/D3

Section 3: Revisions to Shell Com mand Language

1 There are no revisions to Section 3 (yet).

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

3 Revisions to Shell Command Language 7

P1003.2b/D3

Section 4: Revisions to Execution Environm ent Utilities

1 4.5 cd — Change working directory

2 Editor’s Note: The following rationale will be added to E.4.5, but is kept here with 3 cd for this draft:

4 cd Rationale. (This subclause is not a part of P1003.2b)

5 Some historical shells, such as the KornShell, took special actions when the direc- 6 tory name contained a dot-dot component, selecting the logical parent of the direc- 7 tory, rather than the actual parent directory (i.e., it moved up one level toward 8 the / in the pathname, remembering what the user typed, rather than performing 9 the equivalent of the C-language call 10 chdir("..");

11 In such a shell, the following commands would not be equivalent for all direc- 12 tories: 13 cd .. && ls ls ..

14 This behavior is not consistent with the definition of dot-dot and is not allowed by 15 this standard, although it would be allowed as an extension if triggered by an 16 environment variable or command-line option.

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.5 cd — Change working directory 9

17 4.6 chgrp — Change file group ownership

18 � 4.6.3 chgrp Options. Add the following sentence to the end of the paragraph 19 describing the - R option:

20 When a symbolic link is encountered in the file hierarchy, chgrp shall modify 21 the file referenced by the link and shall continue with the other files in the 22 directory containing the link, not attempting to follow the link to another por- 23 tion of the file hierarchy.

24 Editor’s Note: The following rationale will be added to E.4.6, but is kept here with 25 chgrp for this draft:

26 chgrp Rationale. (This subclause is not a part of P1003.2b)

27 When chgrp is given a symbolic link as a file operand, it changes the file resolved 28 from the link. This is a consequence of the dependence on the chown () functional- 29 ity, per the Description. The POSIX .1 {8} chown () function does not modify the 30 link itself [and provides no lchown () function that does that]. However, in 31 traversing directories for the - R option, it does not follow links into other parts of 32 the hierarchy. This is based on historical practice. Some systems provide a - h 33 option that does modify the link itself and this is a valid extension, but it has 34 been omitted from POSIX. 2 because POSIX .1 {8} does not support it. No known 35 systems cause - R to follow symbolic links; this functionality is possible with

36 find ... -follow ... | xargs chgrp ...

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

PART 2: SHELL AND UTILITIES — Amd. 2 P1003.2b/D3

37 4.7 chmod — Change file modes

38 � 4.7.3 chmod Options. Add the following sentence to the end of the paragraph 39 describing the - R option:

40 When a symbolic link is encountered in the file hierarchy, chmod shall modify 41 the file referenced by the link and shall continue with the other files in the 42 directory containing the link, not attempting to follow the link to another por- 43 tion of the file hierarchy.

44 � 4.7.4 chmod Operands. Add the following sentence to the end of the para- 45 graph describing the file operand:

46 If file is a symbolic link, chmod shall change the mode of the file referenced by 47 the symbolic link, not the symbolic link itself.

48 Editor’s Note: The following rationale will be added to E.4.7, but is kept here with 49 chmod for this draft:

50 chmod Rationale. (This subclause is not a part of P1003.2b)

51 When chmod is given a symbolic link as a file operand, it changes the file resolved 52 from the link. Unlike the chgrp and chown descriptions, where this behavior is a 53 consequence of the dependence on the chown () functionality, this must be expli- 54 citly stated for chmod . The POSIX .1 {8}chmod () function, on which many chmod 55 implementations will be based, does not modify the link itself [and provides no 56 lchmod () function that does that]. However, in traversing directories for the - R 57 option, it does not follow links into other parts of the hierarchy. No known sys- 58 tems cause - R to follow symbolic links; this functionality is possible with

59 find ... -follow ... | xargs chmod ...

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.7 chmod — Change file modes 11

60 4.8 chown — Change file ownership

61 � 4.8.3 chown Options. Add the following sentence to the end of the paragraph 62 describing the - R option:

63 When a symbolic link is encountered in the file hierarchy, chown shall modify 64 the file referenced by the link and shall continue with the other files in the 65 directory containing the link, not attempting to follow the link to another por- 66 tion of the file hierarchy.

67 Editor’s Note: The following rationale will be added to E.4.8, but is kept here with 68 chown for this draft:

69 chown Rationale. (This subclause is not a part of P1003.2b)

70 When chown is given a symbolic link as a file operand, it changes the file resolved 71 from the link. This is a consequence of the dependence on the chown () functional- 72 ity, per the Description. The POSIX .1 {8} chown () function does not modify the 73 link itself [and provides no lchown () function that does that]. However, in 74 traversing directories for the - R option, it does not follow links into other parts of 75 the hierarchy. This is based on historical practice. Some systems provide a - h 76 option that does modify the link itself and this is a valid extension, but it has 77 been omitted from POSIX. 2 because POSIX .1 {8} does not support it. No known 78 systems cause - R to follow symbolic links; this functionality is possible with

79 find ... -follow ... | xargs chown ...

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

PART 2: SHELL AND UTILITIES — Amd. 2 P1003.2b/D3

80 4.13 cp — Copy files

81 � 4.13.2 cp Description. Add the following sentence to the end of the first sen- 82 tence of the seventh paragraph (beginning ‘‘In the following description, 83 source_file refers ... ’’):

84 When source_file is a symbolic link, cp shall take actions based on the file or 85 directory referenced by the link, not the contents of the link itself. In travers- 86 ing the file hierachy with - R or - r , it also shall follow symbolic links to other 87 parts of the hierarchy.

88 Editor’s Note: Question for working group: Should the language about infinite 89 loop detection be copied from find and pax ?

90 Editor’s Note: The following rationale will be added to E.4.13, but is kept here 91 with cp for this draft:

92 cp Rationale. (This subclause is not a part of P1003.2b)

93 When cp encounters a symbolic link to be copied, it copies the contents of the file 94 resolved from the link. Unlike many of the other utilities, such as chown or the 95 default case of find , cp - r and - R do traverse directories by following links into 96 other parts of the hierarchy. This allows the data in a file hierarchy to be dupli- 97 cated at another place, such as for backup purposes.

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.13 cp — Copy files 13

98 4.24 find — Find files

99 � 4.24.4 find Operands. Add the following primary in the proper sorted order:

100 - follow The primary always shall evaluate as true; it shall 101 cause find to traverse directories by following sym- 102 bolic links into other parts of the hierarchy. By 103 default, find shall not follow symbolic links. In fol- 104 lowing symbolic links, find shall keep track of the 105 directories visited so that it can detect infinite loops. 106 (For example, a loop would occur if a symbolic link 107 refers to a directory that is an ancestor.) When it 108 detects a loop, find shall write a diagnostic message 109 to standard error and shall either recover its position 110 in the hierarchy in an implementation-defined manner 111 or terminate.

112 � 4.24.4 find Operands. In the - type c description, add the character l (ell) 113 to represent a symbolic link.

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

PART 2: SHELL AND UTILITIES — Amd. 2 P1003.2b/D3

114 4.33 ln — Link files

115 � 4.33.1 ln Synopsis. Modify the Synopsis to be:

116 ln [- f ] source_file target_file

117 ln [- f ] source_file ... target_dir

118 ln - s source_file target_file

119 ln - s source_file ... target_dir

120 � 4.33.2 ln Description. Modify the entire Description subclause as follows:

121 The ln () utility creates either hard or symbolic links, depending on the pres- 122 ence of the - s option: hard links shall be created by default, symbolic links 123 with - s .

124 4.33.2.1 Creating Hard Links

125 <current contents of 4.33.2 ...>

126 If source_file is a symbolic link, ln shall follow the link and create a hard link at 127 destination to the file referenced by source_file . If either target_file or target_dir is 128 a symbolic link, the third or fourth synopsis forms (respectively) shall be 129 assumed, even though - s was not specified; use of - f in these cases is undefined.

130 4.33.2.2 Creating Symbolic Links

131 In the third synopsis form, the ln utility shall create a symbolic link for the file 132 specified by the source_file operand, at the destination path specified by the 133 target_file operand. If target_file is a symbolic link to a nondirectory file, ln shall 134 overwrite the symbolic link. This third synopsis form shall be assumed when 135 there are two operands and the second is not an existing directory.

136 In the fourth synopsis form, the ln utility shall create a symbolic link for each file 137 specified by a source_file operand, at a destination path in the existing directory 138 named by target_dir. The corresponding destination path for each source_file shall 139 be the concatenation of the target directory pathname, a slash character, and the 140 last pathname component of the source_file. If target_dir is a symbolic link to a 141 directory, ln shall follow the link and create a symbolic link to source_file in the 142 directory target_dir.

143 For both the third and fourth synopsis forms:

144 — If the directory in which the destination is to reside does not support 145 {POSIX 2_SYMLINKS },results are undefined.

146 — The source_file operand can be any pathname and need not represent an 147 existing or accessible file.

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.33 ln — Link files 15

148 — The source_file and destination need not reside on the same file system. 149 — If the last operand specifies an existing file of a type not specified by 150 POSIX .1 {8},the behavior is implementation defined. 151 For each source_file : 152 (1) If the destination path exists, ln shall write a diagnostic message to 153 standard error, do nothing more with the current source_file, and go on to 154 any remaining source_file s. 155 (2) Actions shall be performed equivalent to the POSIX .1 {8}symlink () func- 156 tion using source_file as the pname argument, and the destination path 157 as the slink argument. 158 If source_file is itself a symbolic link, ln shall not follow the link, but shall create 159 a symbolic link in destination to source_file (the symbolic link) itself. 160 � 4.33.3 ln Options. Add the following option in the proper sorted order:

161 - s Create symbolic links instead of the default hard links.

162 � 4.33.4 ln Operands. Replace all of the Operands subclause with: 163 The following operands shall be supported by the implementation: 164 source_file A pathname of a file to be linked. When - s is not specified 165 this can be a regular or special file; whether a directory can be 166 linked is implementation defined. When - s is specified, any 167 pathname can be used. 168 target_file The pathname of the new directory entry or symbolic link to be 169 created. 170 target_dir A pathname of an existing directory in which the new direc- 171 tory entries or symbolic links are to be created. 172 HLJ : Is it correct that - f cannot be used with - s ?

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

PART 2: SHELL AND UTILITIES — Amd. 2 P1003.2b/D3

173 4.39 ls — List directory contents

174 � 4.39.1 ls Synopsis. Modify the Synopsis to be:

175 ls [- CFLRacdilqrtu1 ] [file ... ]

176 � 4.39.3 ls Options. Replace the description of the - F option with the follow- 177 ing:

178 - F Write a slash (/ ) immediately after each pathname that is a 179 directory, an asterisk (*) after each that is executable, a verti- 180 cal bar (|) after each that is a FIFO , and an at-sign (@) after 181 each that is a symbolic link.

182 � 4.39.3 ls Options. Add the following option in the proper sorted order:

183 - L When a symbolic link is encountered, write the name of the 184 file or directory the link refers to, rather than the name of the 185 link itself.

186 � 4.39.6.1 ls Standard Output. Replace the six-line description of - l (begin- 187 ning with ‘‘If the - l option is specified, ... ’’)with:

188 If the - l option is specified without - L, the following information shall be writ- 189 ten:

190 "%s %u %s %s %u %s %s\n" , <file mode> , <number of links> , 191 <owner name> , <group name> , <number of bytes in the file> , 192 <date and time> , <pathname>

193 If the file is a symbolic link, this information shall be about the link itself and 194 the <pathname> field shall be of the form:

195 "%s -> %s", <name of link> , <contents of link>

196 If both - l and - L are specified, the following information shall be written:

197 "%s %u %s %s %u %s %s\n" , <file mode> , <number of links> , 198 <owner name> , <group name> , <number of bytes in the file> , 199 <date and time> , <pathname of link>

200 where all fields except <pathname of link> shall be for the file resolved from 201 the symbolic link.

202 In both of the preceding - l forms, if <owner name> or <group name> cannot be 203 determined, they shall be replaced with their associated numeric values using 204 the format "%u" .

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.39 ls — List directory contents 17

205 � 4.39.6.1 ls Standard Output. Add the following to the list of <entry type> 206 characters:

207 l ( ell) Symbolic link

208 4.43 mv — Move files

209 � 4.43.2 mv Description. Replace the first two paragraphs of the Description 210 with:

211 In the first synopsis form, the mv utility shall move the file named by the 212 source_file operand to the destination specified by the target_file. This first 213 synopsis form is assumed when the final operand does not name an existing 214 directory and is not a symbolic link referring to an existing directory.

215 In the second synopsis form, mv shall move each file named by a source_file 216 operand to a destination file in the existing directory named by the target_dir 217 operand, or referenced if target_dir is a symbolic link. The destination path for 218 each source_file shall be the concatenation of the target directory, a single 219 slash character, and the last pathname component of the source_file. This 220 second form is assumed when the final operand names an existing directory.

221 � 4.43.2 mv Description. Replace the first sentence of item (5) with:

222 The file hierarchy rooted in source_file shall be duplicated as a file hierarchy 223 rooted in the destination path. If source_file or any of the files below it in the 224 hierarchy are symbolic links, the links themselves shall be moved, rather than 225 any files they refer to.

226 Editor’s Note: The following rationale will be added to E.4.43, but is kept here 227 with mv for this draft:

228 mv Rationale. (This subclause is not a part of P1003.2b)

229 When mv is dealing with a single file system and source_file is a symbolic link, the 230 link itself is moved as a consequence of the dependence on the POSIX .1 {8} 231 rename () functionality, per the Description. Across file systems, this has to be 232 made explicit.

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

PART 2: SHELL AND UTILITIES — Amd. 2 P1003.2b/D3

233 4.48 pax — Portable archive interchange

234 � 4.48.3 pax Options. Add the following option in the proper sorted order: 3

235 - L Follow all symbolic links by traversing the the pathnames that the 3 236 links reference. In following symbolic links, pax shall keep track of 3 237 the directories visited so that it can detect infinite loops. (For exam- 3 238 ple, a loop would occur if a symbolic link refers to a directory that is 3 239 an ancestor.) When it detects a loop, pax shall write a diagnostic 3 240 message to standard error and shall either recover its position in the 3 241 hierarchy in an implementation-defined manner or terminate. The 3 242 default behavior shall be to archive the symbolic link itself. 3

243 � 4.48.3 pax Options. Modify the description of the - o options option as fol- 244 lows:

245 - o options 246 Provide information to the implementation to modify the algorithm 247 for extracting or writing files that is specific to the file format 248 specified by - x. The value of options shall consist of one or more 249 comma-separated keywords of the form:

250 keyword [=value ][, keyword [=value ], ...]

251 Within the optional value field, the application shall precede any 252 literal comma with a backslash, which shall be ignored, but 253 preserves the comma as part of value . Multiple - o options can be 254 specified. The following keyword values of options shall be supported 255 for the file formats as indicated:

256 charmap =name 257 HLJ : I have included a modification of the POSIX. 2 Draft 258 11 - e charmap option to get the working group started on 259 the pathname translation problem. I am not personally 260 recommending this method, but WG15 has indicated that 261 something similar would be necessary.

262 The name value shall represent either a system-provided 263 charmap description (see 2.4.1) or the pathname of an 264 application-provided charmap file.

265 With the - w option, filenames shall be written using only 266 characters in the portable character set (except NUL ; see 267 Table 2-3). Any character in the filename that is not in the 268 portable character set shall be replaced by pax using the 269 following steps; the description refers to the escape charac- 270 ter defined in the named charmap (see the description of 271 escape_char in 2.4.1):

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.48 pax — Portable archive interchange 19

272 (1) Any less-than, greater-than, and escape characters 273 shall have an escape character inserted into the 274 filename immediately before the character.

275 (2) Any character in the filename that is not part of the 276 portable character set shall be replaced with a string 277 consisting of a less-than character, the symbolic name 278 of the character from the charmap, and a greater-than 279 character.

280 (3) Any escape, less-than, or greater-than characters in 281 the replacing symbolic names shall be modified as in 282 step (1).

283 If a character for which no corresponding symbolic name 284 exists in the charmap is found in a filename, pax shall 285 write a diagnostic message to standard error; whether the 286 file is written to the archive is unspecified.

287 With the - r option, or if neither the - r or - w option is 288 specified, the following steps shall be used:

289 (1) Any sequences of a less-than character, not immedi- 290 ately preceded by an odd number of escapes, a string, 291 and a greater-than character not immediately pre- 292 ceded by an odd number of escapes, shall be modified 2 293 as follows: 2

294 (a) The leading less-than character and trailing 295 greater-than character shall be removed.

296 (b) Any sequences of an escape followed by an 297 escape, less-than, or greater-than character 298 shall have the leading escape character 299 removed.

300 (c) The sequence shall be replaced with the encoded 301 value of the character represented by the result- 302 ing symbolic name, from the charmap. If no 303 encoding exists, the modifications to the 304 sequence are implementation defined.

305 (2) Any sequences of an escape followed by an escape, 306 less-than, or greater-than character shall have the 307 leading escape character removed.

308 linkdata 309 (Applicable to the - x pax format.) When the - w option is 310 given, but the - r is not, write the contents of a file to the 311 archive even when that file is merely a hard link to a file 312 whose contents have already been written to the archive.

Copyright � 1992 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.