IEEE P1003.2a Draft 8 - 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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

923 History of Decisions Made

924 The - n option was added to extend the range of filenames that could be handled.

925 Consideration was given to adding a - a flag to use the alphabetic file name gen- 926 eration used by the historical split utility, but the functionality added by the - n 927 option was deemed to make alphabetic naming unnecessary.

928 5.7 ctags — Create a tags file

929 This utility shall be provided on systems that support the User Portability Utili- 7 930 ties Option, the Software Development Utilities Option, and either or both of the 7 931 C Language Development Utilities Option and FORTRAN Development Utilities 7 932 Option. On other systems it is optional. 7

933 5.7.1 Synopsis

934 ctags [- ax ] [- f tagsfile ] pathname ...

935 5.7.2 Description

936 The ctags utility shall create a tags file from C-language or FORTRAN source 937 file(s) specified by the pathname operands. The tags file shall list the locators of 938 language-specific objects within the source files. A locator consists of a name, 939 pathname, and either basic regular expression or a line number that can be used 940 in searching for the object definition. The objects that shall be recognized are 941 specified in 5.7.7.

942 5.7.3 Options

943 The ctags utility shall conform to the utility argument syntax guidelines 944 described in 2.10.2.

945 The following options shall be supported by the implementation:

946 - a Append to tags file.

947 - f tagsfile Write the object locator lists into tagsfile instead of the default file 948 named tags in the current directory.

949 - x Produce a list of object names, the line number and file name in 950 which each is defined, as well as the text of that line, and write 951 this to the standard output.

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

952 5.7.4 Operands

953 The following pathname operands shall be supported by the implementation:

954 file.c Files with basenames ending with the .c suffix shall be treated 955 as C-language source code. Such files that are not valid input to 7 956 c89 produce unspecified results. 7

957 file.h Files with basenames ending with the .h suffix shall be treated 958 as C-language source code. Such files that are not valid input to 7 959 c89 produce unspecified results. 7

960 file.f Files with basenames ending with the .f suffix shall be treated 961 as FORTRAN language source code. Such files that are not valid 7 962 input to fort77 produce unspecified results. 7

963 The handling of other files is implementation defined.

964 5.7.5 External Influences

965 5.7.5.1 Standard Input

966 See Input Files.

967 5.7.5.2 Input Files

968 The input files shall be text files containing source code in the language indicated 969 by the operand filename suffixes.

970 5.7.5.3 Environment Variables

971 The following environment variables shall affect the execution of ctags :

972 LANG This variable shall determine the locale to use for the 973 locale categories when both LC_ALL and the correspond- 974 ing environment variable (beginning with LC_) do not 975 specify a locale. See 2.6.

976 LC_ALL This variable shall determine the locale to be used to over- 977 ride any values for locale categories specified by the set- 978 tings of LANG or any environment variables beginning 979 with LC_.

980 LC_COLLATE This variable shall determine the order in which output is 981 sorted for the - x option. The POSIX Locale shall deter- 8 982 mine the order in which the tags file is written. 8

983 LC_CTYPE This variable shall determine the interpretation of 984 sequences of bytes of text data as characters (e.g., single- 985 versus multibyte characters within arguments and input 986 files). When processing C-language source code, if the 7

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

987 locale is not compatible with the C locale described by the 7 988 C Standard {7},the results are unspecified. 7 989 LC_MESSAGES This variable shall determine the language in which mes- 990 sages should be written.

991 5.7.5.4 Asynchronous Events 992 Default.

993 5.7.6 External Effects

994 5.7.6.1 Standard Output 995 The list of object name information produced by the - x option shall be written to 996 standard output in the following format: 997 "%s %d %s %s", <object-name> , <line-number> , <filename> , <text> 8 998 where <text> is the text of line <line-number> of file <filename> .

999 5.7.6.2 Standard Error

1000 Used only for diagnostic messages.

1001 5.7.6.3 Output Files

1002 The format of the output file shall be:

1003 "%s\t%s\t/%s/\n" , <identifier> , <filename> , <rexp>

1004 where <rexp> is a basic regular expression (see 2.8.3) that could be used by an 7 1005 editor to find the defining instance of <identifier> in <filename> (where ‘‘defining 8 1006 instance’’ is indicated by the declarations listed in 5.7.7). 8

1007 An alternative format is: 8

1008 "%s\t%s\t%d\n" , <identifier> , <filename> , <lineno> 8

1009 where <lineno> is a decimal line number that could be used by an editor to find 7 1010 <identifier> in <filename> . This alternative format shall not be produced by 7 1011 ctags when it is used as described by this standard, but the standard utilities 7 1012 that process tags files shall be able to process this format as well as the preceding 7 1013 one. 7

1014 In either format, the file shall be sorted by identifier, based on the collation 8 1015 sequence in the POSIX Locale. 8

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

5.7 ctags — Create a tags file 103

1016 5.7.7 Extended Description 1017 If the operand identifies C-language source, the ctags utility shall attempt to 7 1018 produce an output line for each of the following objects: 7 1019 — Function definitions 7 1020 — Typedefs 7 1021 — Macros with arguments 7 1022 It may also produce output for any of the following objects: 7 1023 — Function prototypes 7 1024 — Structures 7 1025 — Unions 7 1026 — Global variable definitions 7 1027 — Enums 7 1028 — Macros without arguments 7 1029 — #define statements 7 1030 — #line statements 7 1031 Any #if and #ifdef statements shall produce no output. The tag main is 1032 treated specially in C programs. The tag formed shall be created by prefixing Mto 1033 the name of the file, with the trailing .c , and leading pathname components (if 1034 any) removed. On systems that do not support the C Language Development 7 1035 Utilities Option in Annex A, ctags produces unspecified results for C-language 7 1036 source code files. It should write to standard error a message identifying this con- 7 1037 dition and cause a nonzero exit status to be produced. 7 1038 If the operand identifies FORTRAN source, the ctags utility shall produce an out- 1039 put line for each function definition. It may also produce output for any of the fol- 1040 lowing objects: 1041 — Subroutine definitions 1042 — COMMON statements 1043 — PARAMETER statements 1044 — DATA and BLOCK DATA statements 1045 — Statement numbers 1046 On systems that do not support the FORTRAN Development Utilities Option in 7 1047 Annex C, ctags produces unspecified results for FORTRAN source code files. It 7 1048 should write to standard error a message identifying this condition and cause a 7 1049 nonzero exit status to be produced. 7 1050 It is implementation defined what other objects (including duplicate identifiers) 1051 produce output.

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

104 5 User Portability Utilities Option

1052 5.7.8 Exit Status

1053 The ctags utility shall exit with one of the following values:

1054 0 Successful completion.

1055 >0 An error occurred.

1056 5.7.9 Consequences of Errors

1057 Default.

1058 5.7.10 Rationale. (This subclause is not a part of P1003.2a)

1059 Usage, Examples

1060 The special treatment of the tag main makes the use of ctags practical in direc- 1061 tories with more than one program.

1062 History of Decisions Made

1063 The option list was significantly reduced from that provided by historical imple- 1064 mentations. The - F option was omitted as redundant, since it is the default. The 1065 - B option was omitted as being of very limited usefulness. The - t option was 1066 omitted since the recognition of typedefs is now required for C source files.

1067 The - u option was omitted because the update function was judged to be not only 1068 inefficient but also rarely needed.

1069 An earlier draft included a - w option to suppress warning diagnostics. Since the 1070 types of such diagnostics could not be described, the option was omitted as being 1071 not useful.

1072 The output with - x is meant to be a simple index that can be written out as an 1073 off-line readable function index. If the input files to ctags (such as .c files) were 1074 not created using the same locales as those in effect when ctags - x is run, 8 1075 results might not be as expected. 8

1076 The description of C-language processing says ‘‘shall attempt to’’ because the C 7 1077 language can be greatly obfuscated, especially through the use of #defines , and 7 1078 this utility would be of no use if the real C preprocessor were run to identify them. 7 1079 The output from ctags may be fooled and incorrect for various constructs. 7

1080 The text for LC_CTYPE about compatibility with the C locale acknowledges that 7 1081 the C Standard {7}imposes requirements on the locale used to process C source. 7 1082 This could easily be a superset of that known as ‘‘the C locale’’ by way of imple- 7 1083 mentation extensions, or one of a few alternative locales for systems supporting 7 1084 different code sets. No statement is made for FORTRAN because ISO 1539 {2} 7 1085 (FORTRAN 77) does not (yet) define a similar locale concept. However, a general 7 1086 rule in POSIX. 2 is that any time locales do not match (preparing a file for one 7 1087 locale and processing it in another), results are suspect. 7

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

5.7 ctags — Create a tags file 105

1088 The collation sequence of the tags file is not affected by LC_COLLATE because it 8 1089 is typically not used by human readers, but only by programs such as vi to locate 8 1090 the tag within the source files. Using the POSIX Locale eliminates some of the 8 1091 problems of coordinating locales between the ctags file creator and the vi file 8 1092 reader. 8

1093 Historically, the tags file has been used only by ex and vi . However, the format 1094 of the tags file has been published to encourage other programs to use the tags in 1095 new ways. The format allows either regular expressions or line numbers to find 7 1096 the identifiers because the historical vi recognizes either. The ctags utility does 7 1097 not produce the format using line numbers because it are not useful following any 7 1098 source file changes that add or delete lines. 7

1099 Historical implementations also understand the objects used by the languages 1100 Pascal and sometimes LISP , and understand the C source output by lex and 1101 yacc . The ctags utility is not required to accommodate these languages, 1102 although implementors are encouraged to do so.

1103 The following historical option was not specified, as vgrind is not included in this 1104 standard.

1105 - v If the - v flag is given, an index of the form expected by vgrind is pro- 1106 duced on the standard output. This listing contains the function name, 1107 file name, and page number (assuming 64 line pages). Since the output 1108 will be sorted into lexicographic order, it may be desired to run the out- 1109 put through sort - f . Sample use:

1110 ctags - v files | sort - f > index 1111 vgrind - x index

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

106 5 User Portability Utilities Option

1112 5.8 df — Report free disk space

1113 5.8.1 Synopsis

1114 df [- kP ] [file ... ]

1115 5.8.2 Description

1116 The df utility shall write the amount of available space for file systems on which 1117 the invoking user has appropriate read access. File systems shall be specified by 1118 the file operands; when none are specified, information shall be written for all file 1119 systems. The format of the default output from df is unspecified, but all space 1120 figures shall be reported in 512-byte units, unless the - k option is specified. This 1121 output shall contain at least the file system names and amount of available space 1122 on each of these file systems.

1123 5.8.3 Options

1124 The df utility shall conform to the utility argument syntax guidelines described 1125 in 2.10.2.

1126 The following options shall be supported by the implementation:

1127 - k Use 1024-byte units, instead of the default 512-byte units, when 1128 writing space figures.

1129 - P Produce output in the format described in 5.8.6.1.

1130 5.8.4 Operands

1131 The following operand shall be supported by the implementation:

1132 file A pathname of a file within the hierarchy of the desired file sys- 1133 tem. If a file other than a FIFO , a regular file, or a directory is 1134 specified, the results are unspecified. Otherwise, df shall write 1135 the amount of free space in the file system containing the 1136 specified file operand.

1137 5.8.5 External Influences

1138 5.8.5.1 Standard Input

1139 None.

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

5.8 df — Report free disk space 107

1140 5.8.5.2 Input Files 1141 None.

1142 5.8.5.3 Environment Variables 1143 The following environment variables shall affect the execution of df : 1144 LANG This variable shall determine the locale to use for the 1145 locale categories when both LC_ALL and the correspond- 1146 ing environment variable (beginning with LC_) do not 1147 specify a locale. See 2.6. 1148 LC_ALL This variable shall determine the locale to be used to over- 1149 ride any values for locale categories specified by the set- 1150 tings of LANG or any environment variables beginning 1151 with LC_. 1152 LC_CTYPE This variable shall determine the locale for the interpreta- 1153 tion of sequences of bytes of text data as characters (e.g., 1154 single- versus multibyte characters in arguments). 1155 LC_MESSAGES This variable shall determine the language in which mes- 1156 sages should be written.

1157 5.8.5.4 Asynchronous Events 1158 Default.

1159 5.8.6 External Effects

1160 5.8.6.1 Standard Output 1161 When both the - k and - P options are specified, the following header line shall be 1162 written (in the POSIX Locale): 1163 "Filesystem 1024-blocks Used Available Capacity Mounted on\n" 8 1164 When the - P option is specified without the - k option, the following header line 1165 shall be written (in the POSIX Locale): 1166 "Filesystem 512-blocks Used Available Capacity Mounted on\n" 8 1167 The implementation may adjust the spacing of the header line and the individual 1168 data lines so that the information is presented in orderly columns. 1169 The remaining output with - P shall consist of one line of information for each 1170 specified file system. These lines shall be formatted as follows: 1171 "%s %d %d %d %d%%%s\n" , <file system name> , <total space> , 1172 <space used> , <space free>, <percentage used> , <file system root>

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

108 5 User Portability Utilities Option

1173 In the following list, all quantities expressed in 512-byte units (1024-byte when 1174 - k is specified) shall be rounded up to the next higher unit. The fields are:

1175 <file system name > The name of the file system, in an implementation-defined 1176 format.

1177 <total space > The total size of the file system in 512-byte units. The 1178 exact meaning of this figure is implementation defined, 1179 but should include <space used> , <space free>, plus any 1180 space reserved by the system not normally available to a 1181 user.

1182 <space used > The total amount of space allocated to existing files in the 1183 file system, in 512-byte units.

1184 <space free> The total amount of space available within the file system 1185 for the creation of new files by unprivileged users, in 512- 1186 byte units. When this figure is less than or equal to zero, 1187 it shall not be possible to create any new files on the file 1188 system without first deleting others, unless the process 1189 has appropriate privileges. The figure written may be less 1190 than zero.

1191 <percentage used > The percentage of the normally available space that is 1192 currently allocated to all files on the file system. This 1193 shall be calculated using the fraction

1194 <space used> /(<space used> +<space free>)

1195 expressed as a percentage. This percentage may be 1196 greater than 100 if <space free> is less than zero. The per- 1197 centage value shall be expressed as a positive integer, 1198 with any fractional result causing it to be rounded to the 1199 next highest integer.

1200 <file system root> The directory below which the file system hierarchy 1201 appears.

1202 5.8.6.2 Standard Error

1203 Used only for diagnostic messages.

1204 5.8.6.3 Output Files

1205 None.

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

5.8 df — Report free disk space 109

1206 5.8.7 Extended Description

1207 None.

1208 5.8.8 Exit Status

1209 The df utility shall exit with one of the following values:

1210 0 Successful completion.

1211 >0 An error occurred.

1212 5.8.9 Consequences of Errors

1213 Default.

1214 5.8.10 Rationale. (This subclause is not a part of P1003.2a)

1215 Usage, Examples

1216 The following example writes ‘‘portable’’ information about the /usr file system:

1217 df -P /usr

1218 Assuming that /usr/src is part of the /usr file system, the following will do the 1219 same as the previous example:

1220 df -P /usr/src

1221 On most historical systems, the ‘‘name of the file system, in an implementation- 1222 defined format’’ will be the special file on which the file system is mounted.

1223 History of Decisions Made

1224 The behavior of df with the - P option is the default action of the 4.2BSD df util- 1225 ity. The uppercase - P was selected to avoid collision with a known industry 1226 extension using - p.

1227 Existing df implementations vary considerably in their default output. It there- 1228 fore was necessary to describe the default output in a loose manner to accommo- 1229 date all known existing implementations, and to add a portable option (- P) to pro- 1230 vide information in a portable format.

1231 The use of 512-byte units was retained because it is historical practice and to 1232 maintain compatibility with ls and other utilities in the base standard and the 1233 UPE. This does not mandate that the file system itself be based on 512-byte 1234 blocks. The - k option was added as a compromise measure. It was agreed in the 1235 working group that 512 was the best default unit because of its complete histori- 1236 cal consistency on System V (versus the mixed 512/1024 usage on BSD systems), 1237 and that a - k option to switch to 1024-byte units was a good compromise. Users 1238 who prefer the more logical 1K quantity can easily alias df to df -k without

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

110 5 User Portability Utilities Option

1239 breaking many historical scripts relying on the 512-byte units.

1240 It was suggested that df and the various related utilities be modified to access a 1241 BLOCKSIZE environment variable to achieve consistency and user acceptance. 1242 Since this is not existing practice on any system, it is left as an interesting area 1243 for system extensions and will be re-evaluated in a future revision if it is widely 1244 implemented.

1245 5.9 du — Estimate file space usage

1246 5.9.1 Synopsis

1247 du [ - a | - s ] [- kx ] [file ... ]

1248 5.9.2 Description

1249 The du utility, by default, shall write to standard output the size of the file space 7 1250 allocated to, and the size of the file space allocated to each subdirectory of, the file 7 1251 hierarchy rooted in each of the specified files. The size of the file space allocated 7 1252 to a file of type directory shall be defined as the sum total of space allocated to all 7 1253 files in the file hierarchy rooted in the directory plus the space allocated to the 7 1254 directory itself. 7

1255 When du cannot stat [see stat () in POSIX .1 {8}5.6.2] files, or stat or read direc- 1256 tories, it shall report an error condition and the final exit status shall be affected. 1257 Files with multiple links shall be counted and written for only one entry. The 1258 directory entry that is selected in the report is unspecified. By default, file sizes 7 1259 shall be written in 512-byte units, rounded up to the next 512-byte unit.

1260 5.9.3 Options

1261 The du utility shall conform to the utility argument syntax guidelines described 1262 in 2.10.2.

1263 The following options shall be supported by the implementation:

1264 - a In addition to the default output, report the size of each file not of 7 1265 type directory in the file hierarchy rooted in the specified file. 7 1266 Regardless of the presence of the - a option, nondirectories given 1267 as file operands shall always be listed.

1268 - k Write the files sizes in units of 1024 bytes, rather than the default 1269 512-byte units.

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

5.9 du — Estimate file space usage 111

1270 - s Instead of the default output, report only the total sum for each of 7 1271 the specified files. 7

1272 - x When evaluating file sizes, evaluate only those files that have the 1273 same device as the file specified by the file operand.

1274 5.9.4 Operands

1275 The following operand shall be supported by the implementation:

1276 file The pathname of a file whose size is to be written. If no file is 1277 specified, the current directory shall be used.

1278 5.9.5 External Influences

1279 5.9.5.1 Standard Input

1280 None.

1281 5.9.5.2 Input Files

1282 None.

1283 5.9.5.3 Environment Variables

1284 The following environment variables shall affect the execution of du :

1285 LANG This variable shall determine the locale to use for the 1286 locale categories when both LC_ALL and the correspond- 1287 ing environment variable (beginning with LC_) do not 1288 specify a locale. See 2.6.

1289 LC_ALL This variable shall determine the locale to be used to over- 1290 ride any values for locale categories specified by the set- 1291 tings of LANG or any environment variables beginning 1292 with LC_.

1293 LC_CTYPE This variable shall determine the locale for the interpreta- 1294 tion of sequences of bytes of text data as characters (e.g., 1295 single- versus multibyte characters in arguments).

1296 LC_MESSAGES This variable shall determine the language in which mes- 1297 sages should be written.

1298 5.9.5.4 Asynchronous Events

1299 Default.

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

112 5 User Portability Utilities Option

1300 5.9.6 External Effects

1301 5.9.6.1 Standard Output 1302 The output from du shall consist of the amount of the space allocated to a file and 1303 the name of the file, in the following format: 7 1304 "%d %s\n" , <size> , <pathname>

1305 5.9.6.2 Standard Error 1306 Used only for diagnostic messages.

1307 5.9.6.3 Output Files 1308 None.

1309 5.9.7 Extended Description 1310 None.

1311 5.9.8 Exit Status 1312 The du utility shall exit with one of the following values: 1313 0 Successful completion. 1314 >0 An error occurred.

1315 5.9.9 Consequences of Errors 1316 Default.

1317 5.9.10 Rationale. (This subclause is not a part of P1003.2a) 1318 Usage, Examples 1319 The use of 512-byte units is historical practice and maintains compatibility with 1320 ls and other utilities in the base standard and the UPE. This does not mandate 1321 that the file system itself be based on 512-byte blocks. The - k option was added 1322 as a compromise measure. It was agreed in the working group that 512 was the 1323 best default unit because of its complete historical consistency on System V 1324 (versus the mixed 512/1024 usage on BSD systems), and that a - k option to switch 1325 to 1024-byte units was a good compromise. Users who prefer the 1K quantity can 1326 easily alias du to du -k without breaking the many historical scripts relying on 1327 the 512-byte units.

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

5.9 du — Estimate file space usage 113

1328 History of Decisions Made

1329 The - b option was added to an earlier draft to provide a resolution to the situa- 1330 tion where System V and BSD systems give figures for file sizes in blocks , which is 1331 an implementation-defined concept. (In common usage the block size is 512 bytes 1332 for System V and 1024 bytes for BSD systems.) However, - b was later deleted, 1333 since the default was eventually decided as 512-byte units.

1334 Historical file systems provided no way to obtain exact figures for the space alloca- 1335 tion given to files. There are two known areas of inaccuracies in traditional file 1336 systems: cases of indirect blocks being used by the file system or sparse files 1337 yielding incorrectly high values. An indirect block is space used by the file system 1338 in the storage of the file, but that need not be counted in the space allocated to the 1339 file. A sparse file is one in which an lseek () (see 6.5.3 in POSIX .1 {8})call has been 1340 made to a position beyond the end of the file and data has subsequently been writ- 1341 ten at that point. A file system need not allocate all the intervening zero-filled 1342 blocks to such a file. It is up to the implementation to define exactly how accurate 1343 its methods are.

1344 The - a and - s options were mutually exclusive in the original version of du . The 7 1345 POSIX. 2 description is implied by the language in the SVID , where - s is described 7 1346 as causing ‘‘only the grand total’’ to be reported. Some systems may produce out- 7 1347 put for - sa , but a strictly conforming POSIX. 2 application cannot use that combi- 7 1348 nation. 7

1349 The - a and - s options were adopted from the SVID , except that System V’s 1350 behavior of not listing nondirectories explicitly given as operands, unless the - a 1351 option is specified, was considered a bug; the BSD-based behavior (report for all 1352 operands) is mandated. The default behavior of du in the SVID with regard to 1353 reporting the failure to read files (it produces no messages) was considered 1354 counter-intuitive, and thus it was specified that the POSIX. 2 default behavior 1355 shall be to produce such messages. These messages can be turned off with shell 1356 redirection to achieve the System V behavior.

1357 The - x option is existing practice on recent BSD systems. It has been adopted by 1358 POSIX. 2 because there was no other historical method of limiting the du search to 1359 a single file hierarchy. This limitation of the search is necessary to make it possi- 1360 ble to obtain file space usage information about a file system on which other file 1361 systems are mounted, without having to resort to a lengthy find and awk script.

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

114 5 User Portability Utilities Option

1362 5.10 ex — Text editor

1363 5.10.1 Synopsis

1364 ex [- rR ] [- s | - v ] [- c command ] [- t tagstring ] [- w size ] [file ... ]

1365 Obsolescent Version :

1366 ex [- rR ] [ - | - v ] [+command ] [- t tagstring ] [- w size ] [file ... ] 8

1367 5.10.2 Description

1368 The ex utility is a line-oriented text editor that shall support both line and full- 1369 screen editing (see vi in 5.35).

1370 Certain block-mode terminals do not have all the capabilities necessary to support 1371 the complete ex definition, such as the full-screen editing commands (visual 7 1372 mode) or open mode . When these commands cannot be supported on such termi- 7 1373 nals, this condition shall not produce an error message such as ‘‘not an editor 1374 command’’ nor report a syntax error. The implementation may either accept the 1375 commands and produce results on the screen that are the result of an unsuccess- 1376 ful attempt to meet the requirements of this standard or report an error describ- 1377 ing the terminal-related deficiency. The affected commands are noted as they 1378 occur later in this clause.

1379 5.10.3 Options

1380 The ex utility shall conform to the utility argument syntax guidelines described 1381 in 2.10.2.

1382 The following options shall be supported by the implementation:

1383 - c command 1384 +command (Obsolescent.) 1385 Begin editing by executing the specified ex command-mode 1386 command(s). As with normal editing command-line entries, the 1387 command option-argument can consist of multiple ex commands 1388 separated by vertical-line characters (|). The use of commands 1389 that enter input or visual modes in this manner produces 1390 undefined results.

1391 - r Recover the named files after an editor or system crash, after the 1392 editor has been terminated by a signal, or after the use of a 1393 preserve editor command. A ‘‘crash’’ in this context is an unex- 1394 pected failure of the system or utility that requires restarting the 1395 failed system or utility. A system crash implies that any utilities 1396 running at the time also crash. In the case of an editor or system 1397 crash, the degree of recovery (the number of changes to the buffer 1398 since the most recent preserve command) available is

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

5.10 ex — Text editor 115

1399 unspecified.

1400 If no file operands are given, all other options, the EXINIT vari- 8 1401 able, and any .exrc files shall be ignored; a list of all recoverable 8 1402 files available to the invoking user shall be written; and ex shall 8 1403 exit without reading files or processing user commands. 8

1404 - R Set read-only mode, preventing accidental overwriting of the files. 8 1405 Any command that would write to a file shall require the ! suffix 8 1406 (see, for example, 5.10.7.2.37) to be effective in this mode. 8

1407 - s 1408 - (Obsolescent.) 1409 Prepare ex for batch use by taking the following actions: 8

1410 — Suppress writing prompts and informational (but not diagnos- 8 1411 tic) messages. 8

1412 — Ignore the value of TERM and any implementation default ter- 8 1413 minal type and assume the terminal is a type incapable of sup- 8 1414 porting visual mode; see 5.10.7.2.36 and the description of vi 8 1415 in 5.35. 8

1416 — Suppress the use of the EXINIT environment variable (see 8 1417 5.10.5.3) and the reading of any .exrc file (see 5.10.7). 8

1418 - t tagstring 1419 Edit the file containing the specified tagstring and proceed as if 1420 the first command were :tag tagstring . (See ctags in 5.7). The 1421 tags feature represented by - t tagstring and the ta command 1422 (see 5.10.7.2.32) is optional. It shall be provided on any system 1423 that also provides a conforming implementation of ctags ; other- 8 1424 wise, the use of - t produces undefined results. 7

1425 - v Invoke vi (see 5.35).

1426 - w size Set the value of the window editor option to size.

1427 If both the - t tagstring and - c command (or the obsolescent +command ) options 8 1428 are given, the - t tagstring shall be processed first; i.e., the file containing the tag 8 1429 is selected by - t and then the command is executed. 8

1430 5.10.4 Operands

1431 The following operand shall be supported by the implementation:

1432 file A pathname of a file to be edited.

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

116 5 User Portability Utilities Option

1433 5.10.5 External Influences

1434 5.10.5.1 Standard Input

1435 The standard input shall be a text file consisting of commands, as described in 1436 5.10.7.

1437 5.10.5.2 Input Files

1438 Input files shall be text files or files that would be text files except for an incom- 7 1439 plete last line that is not longer than {LINE _MAX}- 1 bytes in length and contains 7 1440 no NUL characters. The editing of other forms of files may optionally be allowed 7 1441 by ex implementations. 7

1442 The .exrc files (see 5.10.7) shall be text files consisting of commands. 8

1443 By default, ex shall read lines from the files to be edited without interpreting any 8 1444 of those lines as any form of editor command. 8

1445 5.10.5.3 Environment Variables

1446 The following environment variables shall affect the execution of ex :

1447 COLUMNS This variable shall override the system-selected horizontal 7 1448 screen size. See 2.6 for valid values and results when it is 7 1449 unset or null. 7

1450 EXINIT This environment variable shall be interpreted to contain 1451 a list of ex commands that are executed on editor startup, 1452 before reading the first file. The list can contain multiple 1453 commands by separating them using a vertical-line (|) 1454 character. See 5.10.7 for more details of the initialization 1455 phase.

1456 HOME This variable shall be interpreted as a pathname of a 1457 directory that shall be searched for an editor startup file 1458 named .exrc ; see 5.10.7 for details.

1459 LANG This variable shall determine the locale to use for the 1460 locale categories when both LC_ALL and the correspond- 1461 ing environment variable (beginning with LC_) do not 1462 specify a locale. See 2.6.

1463 LC_ALL This variable shall determine the locale to be used to over- 1464 ride any values for locale categories specified by the set- 1465 tings of LANG or any environment variables beginning 1466 with LC_.

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

5.10 ex — Text editor 117

1467 LC_COLLATE This variable shall determine the locale for character col- 1468 lation information in regular expressions.

1469 LC_CTYPE This variable shall determine the interpretation of 1470 sequences of bytes of text data as characters (e.g., single- 1471 versus multibyte characters in arguments and input files), 1472 the behavior of character classes within regular expres- 1473 sions, the classification of characters as upper- or lower- 1474 case letters, the case conversion of letters, and the detec- 1475 tion of word boundaries.

1476 LC_MESSAGES This variable shall determine the processing of affirmative 7 1477 responses and the language in which messages should be 7 1478 written. 7

1479 LINES This variable shall override the system-selected vertical 7 1480 screen size, used as the number of lines in a screenful and 7 1481 the vertical screen size in visual mode. See 2.6 for valid 7 1482 values and results when it is unset or null. 7

1483 PATH This variable shall determine the search path for the shell 8 1484 command specified in the editor commands shell , read , 1485 and write ; see the description of command search and 1486 execution in 3.9.1.1.

1487 SHELL This variable shall be interpreted as the preferred 1488 command-line interpreter for use in ! , shell , read , and 1489 other commands with an operand of the form ! string . For 1490 the shell command, the program shall be invoked with 1491 the single argument - i , for all others it shall be invoked 1492 with the two arguments - c and string . If no SHELL 1493 environment variable is set, or it is set to a null string, the 1494 sh (see 4.56) utility shall be used.

1495 TERM This variable shall be interpreted as the name of the ter- 1496 minal type. If this variable is unset or null, an 7 1497 unspecified default terminal type shall be used. 7

1498 5.10.5.4 Asynchronous Events

1499 The following actions shall be taken upon receipt of signals:

1500 SIGINT When an interrupt occurs, ex shall alert the terminal and write a 1501 message. The current editor command shall be aborted and ex 1502 shall return to the command level and prompt for another com- 1503 mand. If the standard input is not a terminal device, ex shall 1504 exit at the interrupt and return a nonzero exit status. (The alert- 1505 ing action can be modified by the use of the errorbells editor 1506 option; see 5.10.7.5.)

1507 SIGCONT The screen shall be refreshed (if in visual mode).

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

118 5 User Portability Utilities Option

1508 SIGHUP If the current buffer has changed since the last e or w command, 8 1509 ex shall attempt to save the current file in a state such that it can 1510 be recovered later by an ex - r command.

1511 The action taken for all other signals is unspecified. 7

1512 5.10.6 External Effects

1513 5.10.6.1 Standard Output

1514 The standard output shall be used only for writing prompts to the user, for infor- 1515 mational messages, and for writing lines from the file.

1516 5.10.6.2 Standard Error

1517 Used only for diagnostic messages.

1518 5.10.6.3 Output Files

1519 The output from ex shall be text files that are identical to the input files if no 1520 changes have been made to the files by commands, with the exception that in all 1521 cases where a forced session termination (the ex command q! ; see 5.10.7.2.23) 1522 has not been issued prior to any file write, a trailing <newline> shall be added to 1523 the last line of the file if one was not present in the input.

1524 5.10.7 Extended Description

1525 The pathname of the file being edited by ex is referred to as the current file. The 1526 text of the file shall be read into a working version of the file (called buffer in this 1527 clause, although no attempt is made to imply a specific implementation) and all 1528 editing changes shall be performed on that version; the changes shall have no 1529 effect on the original file until an ex command causes the file to be written out. 1530 Lines in the buffer may each be limited to {LINE _MAX} bytes and an error mes- 1531 sage may be written if the limit is exceeded during editing.

1532 The alternate pathname is the name of the last file mentioned in an editor com- 1533 mand, or the previous current pathname if the last file mentioned became the 1534 current file. When the character %appears in a pathname entered as part of a 1535 command argument, it shall be replaced by the current pathname; the character # 1536 shall be replaced by the alternate pathname. Any character, including %and #, 1537 shall retain its literal value (be escaped) when preceded by a backslash.

1538 When an error occurs, ex shall alert the terminal and write a message. (The 1539 alerting action can be modified by the use of the errorbells editor option; see 1540 5.10.7.5.)

1541 If the system crashes, ex shall attempt to preserve the buffer if any unwritten 1542 changes were made. The command-line option - r can be used to retrieve the 1543 saved changes.

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

5.10 ex — Text editor 119

1544 During initialization, before the first file is read or any user commands from the 8 1545 terminal are processed, if the environment variable EXINIT is set, the editor shall 8 1546 execute the ex commands contained in that variable. If the variable is not set, ex 8 1547 shall attempt to read commands from the file $HOME/.exrc (the file .exrc in the 8 1548 directory referred to by the HOME environment variable). If and only if EXINIT 8 1549 or $HOME/.exrc sets the editor option exrc , ex finally shall attempt to read com- 8 1550 mands from a file .exrc in the current directory. In the event that EXINIT is not 8 1551 set and the current directory is the user’s home directory, any .exrc file shall 8 1552 only be processed once. No .exrc file shall be read unless it is owned by the 8 1553 same user ID as the effective user ID of the process. After any .exrc files are pro- 8 1554 cessed, any commands specified by the - c option shall be processed. 8

1555 By default ex shall start in the command mode, which shall be indicated by the 1556 ":" prompt. The input mode can be entered by append , insert , or change com- 1557 mands; it can be exited (and command mode re-entered) by typing a period (. ) 1558 alone at the beginning of a line. There is one other mode, visual mode, in which 1559 full-screen editing is available. This is described more fully under the visual 1560 command and in 5.35. The command line can consist of multiple ex commands 1561 separated by vertical-line characters (|). The use of commands that enter input 1562 or visual modes in this manner, unless they are the final command on the line, 1563 produces undefined results.

1564 Command lines beginning with the double-quote character (") shall be ignored. 1565 This can be used for comments in an editor script.

1566 5.10.7.1 Addressing

1567 Addressing in ex relates to the current line . In general, the current line shall be 1568 the last line affected by a command; the exact effect on the current line is dis- 1569 cussed under the description of each command. When the buffer contains no 7 1570 lines, the current line shall be set to zero. 7

1571 Addresses shall be constructed by one of the following methods:

1572 (1) The address . (period) refers to the current line.

1573 (2) The address $ refers to the last line of the buffer.

1574 (3) The address n, where n shall be a decimal number, refers to the n-th line 1575 of the buffer.

1576 (4) The address ¢x refers to the line marked with the mark-name character x, 1577 which shall be a lowercase letter of the POSIX Locale. Lines can be 1578 marked with the ma or k commands described below.

1579 (5) A regular expression (RE) enclosed by slashes (/ ) is an address, and 1580 refers to the first line found by searching forward from the line following 1581 the current line toward the end of the buffer and stopping at the first line 1582 containing a string matching the RE. The second slash can be omitted at 1583 the end of a command line. If the wrapscan option is set, the search 1584 shall wrap around to the beginning of the buffer and continue up to and 1585 including the current line, so that the entire buffer is searched. (See

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

120 5 User Portability Utilities Option