-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

8912 4.43 mv — Move files

8913 4.43.1 Synopsis

8914 mv [- fi ] source_file target_file

8915 mv [- fi ] source_file ... target_dir

8916 4.43.2 Description

8917 In the first synopsis form, the mv utility shall move the file named by the 8918 source_file operand to the destination specified by the target_file. This first 8919 synopsis form is assumed when the final operand does not name an existing 8920 directory.

8921 In the second synopsis form, mv shall move each file named by a source_file 8922 operand to a destination file in the existing directory named by the target_dir 8923 operand. The destination path for each source_file shall be the concatenation of 8924 the target directory, a single slash character, and the last pathname component of 8925 the source_file.

8926 If any operand specifies an existing file of a type not specified by POSIX .1 {8},the 8927 behavior is implementation defined.

8928 This second form is assumed when the final operand names an existing directory.

8929 For each source_file the following steps shall be taken:

8930 (1) If the destination path exists, the - f option is not specified, and either of 8931 the following conditions is true:

8932 (a) The permissions of the destination path do not permit writing and 8933 the standard input is a terminal.

8934 (b) The - i option is specified.

8935 the mv utility shall write a prompt to standard error and read a line from 8936 standard input. If the response is not affirmative, mv shall do nothing 8937 more with the current source_file and go on to any remaining source_file s.

8938 (2) The mv utility shall perform actions equivalent to the POSIX .1 {8} 8939 rename () function, called with the following arguments:

8940 (a) The source_file operand is used as the old argument.

8941 (b) The destination path is used as the new argument.

8942 If this succeeds, mv shall do nothing more with the current source_file 8943 and go on to any remaining source_file s. If this fails for any reasons other 8944 than those described for the errno [EXDEV ] in POSIX .1 {8},mv shall write 8945 a diagnostic message to standard error, do nothing more with the current 8946 source_file , and go on to any remaining source_file s.

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

4.43 mv— Move files 521

8947 (3) If the destination path exists, and it is a file of type directory and 8948 source_file is not a file of type directory, or it is a file not of type directory 8949 and source_file is a file of type directory, mv shall write a diagnostic mes- 8950 sage to standard error, do nothing more with the current source_file , and 8951 go on to any remaining source_file s.

8952 (4) If the destination path exists, mv shall attempt to remove it. If this fails 8953 for any reason, mv shall write a diagnostic message to standard error, do 8954 nothing more with the current source_file, and go on to any remaining 8955 source_file s.

8956 (5) The file hierarchy rooted in source_file shall be duplicated as a file hierar- 8957 chy rooted in the destination path. The following characteristics of each 8958 file in the file hierarchy shall be duplicated:

8959 (a) The time of last data modification and time of last access.

8960 (b) The user ID and group ID.

8961 (c) The file mode.

8962 If the user ID, group ID, or file mode of a regular file cannot be dupli- 8963 cated, the file mode bits S_ISUID and S_ISGID shall not be duplicated.

8964 When files are duplicated to another file system, the implementation may 1 8965 require that the process invoking mv have read access to each file being 1 8966 duplicated. 1

8967 If the duplication of the file hierarchy fails for any reason, mv shall write 8968 a diagnostic message to standard error, do nothing more with the current 8969 source_file, and go on to any remaining source_file s.

8970 If the duplication of the file characteristics fails for any reason, mv shall 8971 write a diagnostic message to standard error, but this failure shall not 8972 cause mv to modify its exit status.

8973 (6) The file hierarchy rooted in source_file shall be removed. If this fails for 8974 any reason, mv shall write a diagnostic message to the standard error, do 8975 nothing more with the current source_file, and go on to any remaining 8976 source_file s.

8977 4.43.3 Options

8978 The mv utility shall conform to the utility argument syntax guidelines described 8979 in 2.10.2.

8980 The following options shall be supported by the implementation:

8981 - f Do not prompt for confirmation if the destination path exists. 8982 Any previous occurrences of the - i option shall be ignored.

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

522 4 Execution Environment Utilities

8983 - i Prompt for confirmation if the destination path exists. Any previ- 8984 ous occurrences of the - f option shall be ignored.

8985 Specifying more than one of the - f or - i options shall not be considered an error. 8986 The last option specified shall determine mv’s behavior.

8987 4.43.4 Operands

8988 The following operands shall be supported by the implementation:

8989 source_file A pathname of a file or directory to be moved.

8990 target_file A new pathname for the file or directory being moved.

8991 target_dir A pathname of an existing directory into which to move the input 8992 files.

8993 4.43.5 External Influences

8994 4.43.5.1 Standard Input

8995 Used to read an input line in response to each prompt specified in Standard 8996 Error. 4.43.6.2. Otherwise, the standard input shall not be used.

8997 4.43.5.2 Input Files

8998 The input files specified by each source_file operand can be of any file type.

8999 4.43.5.3 Environment Variables

9000 The following environment variables shall affect the execution of mv:

9001 LANG This variable shall determine the locale to use for the 9002 locale categories when both LC_ALL and the correspond- 9003 ing environment variable (beginning with LC_) do not 9004 specify a locale. See 2.6.

9005 LC_ALL This variable shall determine the locale to be used to over- 9006 ride any values for locale categories specified by the set- 9007 tings of LANG or any environment variables beginning 9008 with LC_.

9009 LC_COLLATE This variable shall determine the locale for the behavior of 9010 ranges, equivalence classes, and multicharacter collating 9011 elements used in the extended regular expression defined 9012 for the yesexpr locale keyword in the LC_MESSAGES 9013 category.

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

4.43 mv— Move files 523

9014 LC_CTYPE This variable shall determine the locale for the interpreta- 9015 tion of sequences of bytes of text data as characters (e.g., 9016 single- versus multibyte characters in arguments) and the 9017 behavior of character classes within regular expressions 9018 used in the extended regular expression defined for the 9019 yesexpr locale keyword in the LC_MESSAGES category.

9020 LC_MESSAGES This variable shall determine the processing of affirmative 9021 responses and the language in which messages should be 9022 written.

9023 4.43.5.4 Asynchronous Events

9024 Default.

9025 4.43.6 External Effects

9026 4.43.6.1 Standard Output

9027 None.

9028 4.43.6.2 Standard Error

9029 Prompts shall be written to the standard error under the conditions specified in 9030 4.43.2. The prompts shall contain the destination pathname, but their format is 9031 otherwise unspecified. Otherwise, the standard error shall be used only for diag- 9032 nostic messages.

9033 4.43.6.3 Output Files

9034 The output files may be of any file type.

9035 4.43.7 Extended Description

9036 None.

9037 4.43.8 Exit Status

9038 The mv utility shall exit with one of the following values:

9039 0 All input files were moved successfully.

9040 >0 An error occurred.

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

524 4 Execution Environment Utilities

9041 4.43.9 Consequences of Errors

9042 If the copying or removal of source_file is prematurely terminated by a signal or 9043 error, mv may leave a partial copy of source_file at the source or destination. The 9044 mv utility shall not modify both source_file and the destination path simultane- 9045 ously; termination at any point shall leave either source_file or the destination 9046 path complete.

9047 4.43.10 Rationale. (This subclause is not a part of P1003.2)

9048 Examples, Usage

9049 If the current directory contains only files a (of any type defined by POSIX .1 {8}),b 9050 (also of any type), and a directory c:

9051 mv a b c 9052 mv c d

9053 will result with the original files a and b residing in the directory d in the current 9054 directory.

9055 History of Decisions Made

9056 Previous versions of this draft diverged from SVID and BSD historical practice in 9057 that they required that when the destination path exists, the - f option is not 9058 specified, and input is not a terminal, mv shall fail. This was done for compatibil- 9059 ity with cp . This draft returns to historical practice. It should be noted that this 9060 is consistent with the POSIX .1 {8}function rename (), which does not require write 9061 permission on the target.

9062 For absolute clarity, paragraph (1), describing mv’s behavior when prompting for 9063 confirmation, should be interpreted in the following manner:

9064 if (exists AND (NOT f_option) AND 9065 ((not_writable AND input_is_terminal) OR i_option))

9066 The - i option exists on BSD systems, giving applications and users a way to avoid 9067 accidentally unlinking files when moving others. When the standard input is not 9068 a terminal, the 4.3BSD mv deletes all existing destination paths without prompt- 9069 ing, even when - i is specified; this is inconsistent with the behavior of the 4.3BSD 9070 cp utility, which always generates an error when the file is unwritable and the 9071 standard input is not a terminal. The working group decided that use of - i is a 9072 request for interaction, so when the destination path exists, the utility takes 9073 instructions from whatever responds to standard input.

9074 The rename () function is able to move directories within the same file system. 1 9075 Some historical versions of mv have been able to move directories, but not to a dif- 1 9076 ferent file system. The working group felt that this was an annoying incon- 9077 sistency, so the standard requires directories to be movable even across file sys- 9078 tems. There is no - R option to confirm that moving a directory is actually 9079 intended, since such an option was not required for moving directories in histori- 9080 cal practice. Requiring the application to specify it sometimes, depending on the

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

4.43 mv— Move files 525

9081 destination, seemed just as inconsistent. The semantics of the rename () function 9082 were preserved as much as possible. For example, mv is not permitted to 9083 ‘‘rename’’ files to or from directories, even though they might be empty and remov- 9084 able.

9085 Historic implementations of mv did not exit with a nonzero exit status if they were 9086 unable to duplicate any file characteristics when moving a file across file systems, 9087 nor did they write a diagnostic message for the user. The former behavior has 9088 been preserved to prevent scripts from breaking; a diagnostic message is now 9089 required, however, so that users are alerted that the file characteristics have 9090 changed.

9091 The exact format of the interactive prompts is unspecified. Only the general 9092 nature of the contents of prompts are specified, because implementations may 9093 desire more descriptive prompts than those used on historical implementations. 9094 Therefore, an application not using the - f option or using the - i option relies on 9095 the system to provide the most suitable dialogue directly with the user, based on 9096 the behavior specified.

9097 4.44 nohup — Invoke a utility immune to hangups

9098 4.44.1 Synopsis

9099 nohup utility [argument ... ]

9100 4.44.2 Description

9101 The nohup utility shall invoke the utility named by the utility operand with argu- 9102 ments supplied as the argument operands. At the time the named utility is 9103 invoked, the SIGHUP signal shall be set to be ignored.

9104 If the standard output is a terminal, all output written by the named utility to its 9105 standard output shall be appended to the end of the file nohup.out in the 9106 current directory. If nohup.out cannot be created or opened for appending, the 9107 output shall be appended to the end of the file nohup.out in the directory 9108 specified by the HOME environment variable. If neither file can be created or 9109 opened for appending, utility shall not be invoked. If a file is created, the file’s 9110 permission bits shall be set to S_IRUSR | S_IWUSR instead of the default specified 9111 in 2.9.1.4.

9112 If the standard error is a terminal, all output written by the named utility to its 9113 standard error shall be redirected to the same file descriptor as the standard out- 9114 put.

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

526 4 Execution Environment Utilities

9115 4.44.3 Options

9116 None.

9117 4.44.4 Operands

9118 The following operands shall be supported by the implementation:

9119 utility The name of a utility that is to be invoked. If the utility operand 9120 names any of the special built-in utilities in 3.14, the results are 9121 undefined.

9122 argument Any string to be supplied as an argument when invoking the util- 9123 ity named by the utility operand.

9124 4.44.5 External Influences

9125 4.44.5.1 Standard Input

9126 None.

9127 4.44.5.2 Input Files

9128 None.

9129 4.44.5.3 Environment Variables

9130 The following environment variables shall affect the execution of nohup :

9131 HOME This variable shall determine the pathname of the user’s 9132 home directory: if the output file nohup.out cannot be 9133 created in the current directory, the nohup utility shall 9134 use the directory named by HOME to create the file.

9135 LANG This variable shall determine the locale to use for the 9136 locale categories when both LC_ALL and the correspond- 9137 ing environment variable (beginning with LC_) do not 9138 specify a locale. See 2.6.

9139 LC_ALL This variable shall determine the locale to be used to over- 9140 ride any values for locale categories specified by the set- 9141 tings of LANG or any environment variables beginning 9142 with LC_.

9143 LC_CTYPE This variable shall determine the locale for the interpreta- 9144 tion of sequences of bytes of text data as characters (e.g., 9145 single- versus multibyte characters in arguments).

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

4.44 nohup — Invoke a utility immune to hangups 527

9146 LC_MESSAGES This variable shall determine the language in which mes- 9147 sages should be written.

9148 PATH This variable shall determine the search path that shall 9149 be used to locate the utility to be invoked. See 2.6.

9150 4.44.5.4 Asynchronous Events

9151 The nohup utility shall take the standard action for all signals (see 2.11.5.4), 9152 except that SIGHUP shall be ignored.

9153 4.44.6 External Effects

9154 4.44.6.1 Standard Output

9155 If the standard output is not a terminal, the standard output of nohup shall be 9156 the standard output generated by the execution of the utility specified by the 9157 operands. Otherwise, nothing shall be written to the standard output.

9158 4.44.6.2 Standard Error

9159 If the standard output is a terminal, a message shall be written to the standard 9160 error, indicating the name of the file to which the output is being appended. The 9161 name of the file shall be either nohup.out or $HOME/nohup.out .

9162 4.44.6.3 Output Files

9163 If the standard output is a terminal, all output written by the named utility to the 9164 standard output and standard error is appended to the file nohup.out , which is 9165 created if it does not already exist.

9166 4.44.7 Extended Description

9167 None.

9168 4.44.8 Exit Status

9169 The nohup utility shall exit with one of the following values:

9170 126 The utility specified by utility was found but could not be invoked. 1

9171 127 An error occurred in the nohup utility or the utility specified by utility 1 9172 could not be found. 1

9173 Otherwise, the exit status of nohup shall be that of the utility specified by the 9174 utility operand.

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

528 4 Execution Environment Utilities

9175 4.44.9 Consequences of Errors

9176 Default.

9177 4.44.10 Rationale. (This subclause is not a part of P1003.2)

9178 Examples, Usage

9179 It is frequently desirable to apply nohup to pipelines or lists of commands. This 9180 can be done by placing pipelines and command lists in a single file; this file can 9181 then be invoked as a utility, and the nohup applies to everything in the file.

9182 Alternatively, the following command can be used to apply nohup to a complex 9183 command:

9184 nohup sh -c ’complex-command-line ’

9185 The 4.3BSD version ignores SIGTERM and SIGHUP , and if ./nohup.out cannot 9186 be used, it fails instead of trying to use $HOME/nohup.out .

9187 The command , env , nohup , and xargs utilities have been specified to use exit 9188 code 127 if an error occurs so that applications can distinguish ‘‘failure to find a 1 9189 utility’’ from ‘‘invoked utility exited with an error indication.’’ The value 127 was 1 9190 chosen because it is not commonly used for other meanings; most utilities use 9191 small values for ‘‘normal error conditions’’ and the values above 128 can be con- 9192 fused with termination due to receipt of a signal. The value 126 was chosen in a 1 9193 similar manner to indicate that the utility could be found, but not invoked. Some 1 9194 scripts produce meaningful error messages differentiating the 126 and 127 cases. 1 9195 The distinction between exit codes 126 and 127 is based on KornShell practice 2 9196 that uses 127 when all attempts to exec the utility fail with [ENOENT ], and uses 2 9197 126 when any attempt to exec the utility fails for any other reason. 2

9198 History of Decisions Made

9199 The csh utility has a built-in version of nohup that acts differently than this.

9200 The term utility is used, rather than command , to highlight the fact that shell 9201 compound commands, pipelines, special built-ins, etc., cannot be used directly. 9202 However, utility includes user application programs and shell scripts, not just the 9203 standard utilities.

9204 Historical versions of the nohup utility use default file creation semantics. Some 9205 more recent versions use the permissions specified here as an added security pre- 9206 caution.

9207 Some historical implementations ignore SIGQUIT in addition to SIGHUP ; others 9208 ignore SIGTERM. An earlier draft allowed, but did not require, SIGQUIT to be 9209 ignored. Several members of the balloting group objected, saying that nohup 9210 should only modify the handling of SIGHUP as required by this specification.

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

4.44 nohup — Invoke a utility immune to hangups 529

9211 4.45 od — Dump files in various formats

9212 4.45.1 Synopsis

9213 od [- v] [- A address_base ] [- j skip ] [- N count ] [- t type_string ] ... [file ... ]

9214 4.45.2 Description

9215 The od utility shall write the contents of its input files to standard output in a 9216 user-specified format.

9217 4.45.3 Options

9218 The od utility shall conform to the utility argument syntax guidelines described 9219 in 2.10.2, except that the order of presentation of the - t options is significant.

9220 The following options shall be supported by the implementation:

9221 - A address_base 9222 Specify the input offset base (see 4.45.7). The address_base 9223 option argument shall be a character. The characters d, o, and x 9224 shall specify that the offset base shall be written in decimal, octal, 9225 or hexadecimal, respectively. The character n shall specify that 9226 the offset shall not be written.

9227 - j skip Jump over skip bytes from the beginning of the input. The od 9228 utility shall read or seek past the first skip bytes in the con- 9229 catenated input files. If the combined input is not at least skip 9230 bytes long, the od utility shall write a diagnostic message to stan- 9231 dard error and exit with a nonzero exit status.

9232 By default, the skip option-argument shall be interpreted as a 9233 decimal number. With a leading 0x or 0X, the offset shall be 9234 interpreted as a hexadecimal number; otherwise, with a leading 9235 0, the offset shall be interpreted as an octal number. Appending 9236 the character b, k, or mto offset shall cause it to be interpreted as 9237 a multiple of 512, 1024, or 1 048 576 bytes, respectively.

9238 - N count Format no more than count bytes of input. By default, count shall 9239 be interpreted as a decimal number. With a leading 0x or 0X, 9240 count shall be interpreted as a hexadecimal number; otherwise, 9241 with a leading 0, it shall be interpreted as an octal number. If 9242 count bytes of input (after successfully skipping, if - j skip is 9243 specified) are not available, it shall not be considered an error; 9244 the od utility shall format the input that is available.

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

530 4 Execution Environment Utilities

9245 - t type_string 9246 Specify one or more output types (see 4.45.7). The type_string 9247 option-argument shall be a string specifying the types to be used 9248 when writing the input data. The string shall consist of the type 9249 specification characters a, c, d, f , o, u, and x, specifying named 9250 character, character, signed decimal, floating point, octal, 9251 unsigned decimal, and hexadecimal, respectively. The type 9252 specification characters d, f , o, u, and x can be followed by an 9253 optional unsigned decimal integer that specifies the number of 9254 bytes to be transformed by each instance of the output type. The 9255 type specification character f can be followed by an optional F, D, 9256 or L indicating that the conversion should be applied to an item of 9257 type float , double , or long double , respectively. The type 9258 specification characters d, o, u, and x can be followed by an 9259 optional C, S, I , or L indicating that the conversion should be 9260 applied to an item of type char , short , int , or long, respectively. 9261 Multiple types can be concatenated within the same type_string 9262 and multiple - t options can be specified. Output lines shall be 9263 written for each type specified in the order in which the type 9264 specification characters are specified.

9265 - v Write all input data. Without the - v option, any number of 9266 groups of output lines, which would be identical to the immedi- 9267 ately preceding group of output lines (except for the byte offsets), 9268 shall be replaced with a line containing only an asterisk (*).

9269 4.45.4 Operands

9270 The following operands shall be supported by the implementation:

9271 file A pathname of a file to be written. If no file operands are 9272 specified, the standard input shall be used. The results are 9273 unspecified if the first character of file is a plus-sign (+) or the 9274 first character of the first file operand is numeric, unless at least 9275 one of the - A, - j , - N, or - t options is specified.

9276 4.45.5 External Influences

9277 4.45.5.1 Standard Input

9278 The standard input shall be used only if no file operands are specified. See Input 9279 Files.

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

4.45 od — Dump files in various formats 531

9280 4.45.5.2 Input Files

9281 The input files can be any file type.

9282 4.45.5.3 Environment Variables

9283 The following environment variables shall affect the execution of od :

9284 LANG This variable shall determine the locale to use for the 9285 locale categories when both LC_ALL and the correspond- 9286 ing environment variable (beginning with LC_) do not 9287 specify a locale. See 2.6.

9288 LC_ALL This variable shall determine the locale to be used to over- 9289 ride any values for locale categories specified by the set- 9290 tings of LANG or any environment variables beginning 9291 with LC_.

9292 LC_CTYPE This variable shall determine the locale for the interpreta- 9293 tion of sequences of bytes of text data as characters (e.g., 9294 single- versus multibyte characters in arguments and 9295 input files).

9296 LC_MESSAGES This variable shall determine the language in which mes- 9297 sages should be written.

9298 LC_NUMERIC This variable shall determine the locale for selecting the 9299 radix character used when writing floating-point format- 9300 ted output.

9301 4.45.5.4 Asynchronous Events

9302 Default.

9303 4.45.6 External Effects

9304 4.45.6.1 Standard Output

9305 See 4.45.7.

9306 4.45.6.2 Standard Error

9307 Used only for diagnostic messages. 2

9308 4.45.6.3 Output Files

9309 None.

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

532 4 Execution Environment Utilities

9310 4.45.7 Extended Description

9311 The od utility shall copy sequentially each input file to standard output, 9312 transforming the input data according to the output types specified by the - t 9313 option(s). If no output type is specified, the default output shall be as if -t o2 9314 had been specified.

9315 The number of bytes transformed by the output type specifier c may be variable 9316 depending on the LC_CTYPE category.

9317 The default number of bytes transformed by output type specifiers d, f , o, u, and 9318 x shall correspond to the various C-language types as follows. If the c89 compiler 1 9319 is present on the system, these specifiers shall correspond to the sizes used by 1 9320 default in that compiler. Otherwise, these sizes are implementation defined. 1

9321 — For the type specifier characters d, o, u, and x, the default number of bytes 9322 shall correspond to the size of the underlying implementation’s basic 9323 integral data type. For these specifier characters, the implementation shall 9324 support values of the optional number of bytes to be converted correspond- 9325 ing to the number of bytes in the C-language types char, short, int, and 9326 long. These numbers can also be specified by an application as the charac- 9327 ters C, S, I , and L, respectively. The byte order used when interpreting 9328 numeric values is implementation defined, but shall correspond to the 9329 order in which a constant of the corresponding type is stored in memory on 9330 the system.

9331 — For the type specifier character f , the default number of bytes shall 9332 correspond to the number of bytes in the underlying implementation’s basic 9333 double precision floating point data type. The implementation shall sup- 9334 port values of the optional number of bytes to be converted corresponding to 9335 the number of bytes in the C-language types float, double, and long double . 9336 These numbers can also be specified by an application as the characters F, 9337 D, and L, respectively.

9338 The type specifier character a specifies that bytes shall be interpreted as named 9339 characters from the International Reference Version (IRV) of ISO/IEC 646 {1}. 9340 Only the least significant seven bits of each byte shall be used for this type 9341 specification. Bytes with the values listed in Table 4-8 shall be written using the 9342 corresponding names for those characters.

9343 The type specifier character c specifies that bytes shall be interpreted as charac- 9344 ters specified by the current setting of the LC_CTYPE locale category. Characters 9345 listed in Table 2-15 (see 2.12) shall be written as the corresponding escape 9346 sequences, except that backslash shall be written as a single backslash and a NUL 9347 shall be written as \0 . Other nonprintable characters shall be written as one 9348 three-digit octal number for each byte in the character. If the size of a byte on the 1 9349 system is greater than nine bits, the format used for nonprintable characters is 1 9350 implementation-defined. Printable multibyte characters shall be written in the 1 9351 area corresponding to the first byte of the character; the two-character sequence 9352 ** shall be written in the area corresponding to each remaining byte in the char- 9353 acter, as an indication that the character is continued.

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

4.45 od — Dump files in various formats 533

9354 Table 4-8 - od Named Characters 9355 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

9356 Value Name Value Name Value Name Value Name

hhhhhh hhhhhh hhhhhh hhhhhh hhhhhh hhhhhhhhhh hhhhhh hhhhhh

9357 \000 nul \001 soh \002 stx \003 etx 9358 \004 eot \005 enq \006 ack \007 bel 9359 \010 bs \011 ht \012 lf or nl

* \013 vt

9360 \014 ff \015 cr \016 so \017 si 9361 \020 dle \021 dc1 \022 dc2 \023 dc3 9362 \024 dc4 \025 nak \026 syn \027 etb 9363 \030 can \031 em \032 sub \033 esc 9364 \034 fs \035 gs \036 rs \037 us 9365 \040 sp \177 del 9366 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

9367 NOTE: The \012 value may be written either as lf or nl .

9368 The input data shall be manipulated in blocks, where a block is defined as a mul- 9369 tiple of the least common multiple of the number of bytes transformed by the 9370 specified output types. If the least common multiple is greater than 16, the 9371 results are unspecified. Each input block shall be written as transformed by each 9372 output type, one per written line, in the order that the output types were 9373 specified. If the input block size is larger than the number of bytes transformed 9374 by the output type, the output type shall sequentially transform the parts of the 9375 input block and the output from each of the transformations shall be separated by 9376 one or more <blank> s.

9377 If, as a result of the specification of the - N option or end-of-file being reached on 9378 the last input file, input data only partially satisfies an output type, the input 9379 shall be extended sufficiently with null bytes to write the last byte of the input.

9380 Unless -A n is specified, the first output line produced for each input block shall 9381 be preceded by the input offset, cumulative across input files, of the next byte to 9382 be written. The format of the input offset is unspecified; however, it shall not con- 9383 tain any <blank> s, shall start at the first character of the output line, and shall 9384 be followed by one or more <blank> s. In addition, the offset of the byte following 9385 the last byte written shall be written after all the input data has been processed, 9386 but shall not be followed by any <blank> s.

9387 If no - Aoption is specified, the input offset base is unspecified.

9388 4.45.8 Exit Status

9389 The od utility shall exit with one of the following values:

9390 0 All input files were processed successfully.

9391 >0 An error occurred.

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

534 4 Execution Environment Utilities

9392 4.45.9 Consequences of Errors

9393 Default.

9394 4.45.10 Rationale. (This subclause is not a part of P1003.2)

9395 Examples, Usage

9396 If a file containing 128 bytes with decimal values zero through 127, in increasing 9397 order, is supplied as standard input to the command:

9398 od -A d -t a

9399 on an implementation using an input block size of 16 bytes, the standard output, 9400 independent of the current locale setting, would be similar to: 9401 0000000 nul soh stx etx eot enq ack bel bs ht nl vt ff cr so si 9402 0000016 dle dc1 dc2 dc3 dc4 nak syn etb can em sub esc fs gs rs us 9403 0000032 sp ! " # $ % & ’ ( ) * + , - . / 9404 0000048 0 1 2 3 4 5 6 7 8 9 : ; < = > ? 9405 0000064 @ A B C D E F G H I J K L M N O 9406 0000080 P Q R S T U V W X Y Z [ \ ] ^ _ 9407 0000096 ‘ a b c d e f g h i j k l m n o 9408 0000112 p q r s t u v w x y z { | } ~ del 9409 0000128

9410 Note that this standard allows nl or lf to be used as the name for the 9411 ISO/IEC 646 {1}IRV character with decimal value 10. The IRV names this charac- 9412 ter lf (line feed), but traditional implementations on which POSIX. 2 are based 9413 have referred to this character as newline (nl ) and the POSIX Locale character set 9414 symbolic name for the corresponding character is <newline> .

9415 The command:

9416 od -A o -t o2x2x -n 18

9417 on a system with 32-bit words and an implementation using an input block size of 9418 16 bytes could write 18 bytes in approximately the following format:

9419 0000000 032056 031440 041123 042040 052516 044530 020043 031464 9420 342e 3320 4253 4420 554e 4958 2023 3334 9421 342e3320 42534420 554e4958 20233334 9422 0000020 032472 9423 353a 9424 353a0000 9425 0000022

9426 The command:

9427 od -A d -t f -t o4 -t x4 -n 24 -j 0x15

9428 on a system with 64-bit doubles (for example, the IEEE Std 754 double precision 9429 floating point format) would skip 21 bytes of input data and then write 24 bytes in 9430 approximately the following format:

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

4.45 od — Dump files in various formats 535

9431 0000000 1.00000000000000e+00 1.57350000000000e+01 9432 07774000000 00000000000 10013674121 35341217270 9433 3ff00000 00000000 402f7851 eb851eb8 9434 0000016 1.40668230000000e+02 9435 10030312542 04370303230 9436 40619562 23e18698 9437 0000024

9438 History of Decisions Made

9439 The od utility has gone through several names in previous drafts, including hd , 9440 xd , and most recently hexdump . There were several objections to all of these 9441 based on the following reasons:

9442 — The hd and xd names conflicted with existing utilities that behaved dif- 9443 ferently.

9444 — The hexdump description was much more complex than needed for a simple 9445 dump utility.

9446 — The od utility has been available on all traditional implementations and 9447 there was no need to create a new name for a utility so similar to the exist- 9448 ing od utility.

9449 The original reasons for not standardizing historical od were also fairly 9450 widespread. Those reasons are given below along with rationale explaining why 9451 the developers of this standard believe that this version does not suffer from the 9452 indicated problem:

9453 — The BSD and System V versions of od have diverged and the intersection of 9454 features provided by both does not meet the needs of the user community. 9455 In fact, the System V version only provides a mechanism for dumping octal 9456 bytes and short s, signed and unsigned decimal short s, hexadecimal short s, 9457 and ASCII characters. BSD added the ability to dump float s, double s, 9458 named ASCII characters, and octal, signed decimal, unsigned decimal, and 9459 hexadecimal longs. The version presented here provides more normalized 9460 forms for dumping bytes, short s, int s, and longs in octal, signed decimal, 9461 unsigned decimal, and hexadecimal; float, double, and long double ; and 9462 named ASCII as well as current locale characters.

9463 — It would not be possible to come up with a compatible superset of the BSD 9464 and System V flags that met the requirements of this standard. The histor- 9465 ical default od output is the specified default output of this utility. None of 9466 the option letters chosen for this version of od conflict with any of the 9467 options to historical versions of od .

9468 — On systems with different sizes for short, int, and long, there was no way to 9469 ask for dumps of int s, even in the BSD version. The way options are 9470 named, there is no easy way to extend the namespace for these problems. 9471 This is why the - t option was added with type specifiers more closely 9472 matched to the printf () formats used in the rest of this standard and the 9473 optional field sizes were added to the d, f , o, u, and x type specifiers. It is 9474 also one of the reasons why the historical practice was not mandated as a

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

536 4 Execution Environment Utilities

9475 required obsolescent form of od . (Although the old versions of od are not 9476 listed as an obsolescent form, implementations are urged to continue to 9477 recognize the old forms they have recognized for a few years.) The a, c, f , 9478 o, and x types match the meaning of the corresponding format characters 9479 in the historical implementations of od except for the default sizes of the 9480 fields converted. The d format is signed in this specification to match the 9481 printf () notation. (Historical versions of od used d as a synonym for u in 9482 this version. The System V implementation uses s for signed decimal; BSD 9483 uses i for signed decimal and s for null terminated strings.) Other than d 9484 and u, all of the type specifiers match format characters in the historical 9485 BSD version of od .

9486 The sizes of the C-language types char , short , int , long, float , double , and 9487 long double are used even though it is recognized that there may be zero or 9488 more than one compiler for the C language on an implementation and that 9489 they may use different sizes for some of these types. [For example, one 9490 compiler might use 2-byte shorts, 2-byte ints, and 4-byte longs while 9491 another compiler (or an option to the same compiler) uses 2-byte shorts, 4- 9492 byte ints, and 4-byte longs .] Nonetheless, there has to be a basic size known 9493 by the implementation for these types, corresponding to the values reported 9494 by invocations of the getconf utility (see 4.26) when called with 9495 system_var operands UCHAR _MAX, USHORT _MAX, UINT _MAX, and 9496 ULONG _MAX for the types char, short, int, and long, respectively. There 9497 are similar constants required by the C Standard {7}, but not required by 9498 POSIX .1 {8} or POSIX. 2. They are FLT _MANT _DIG, DBL_MANT _DIG, and 9499 LDBL _MANT _DIG for the types float, double, and long double , respectively. 9500 If the optional c89 utility (see A.1) is provided by the implementation and 9501 used as specified by this standard, these are the sizes that would be pro- 9502 vided. If an option is used that specifies different sizes for these types, 9503 there is no guarantee that the od utility will be able to correctly interpret 9504 binary data output by such a program.

9505 POSIX. 2 requires that the numeric values of these lengths be recognized by 9506 the od utility and that symbolic forms also be recognized. Thus a portable 9507 application can always look at an array of unsigned long data elements 9508 using od -t uL.

9509 — The method of specifying the format for the address field based on specify- 9510 ing a starting offset in a file unnecessarily tied the two together. The - A 9511 option now specifies the address base and the - S option specifies a starting 9512 offset. Applications are warned not to use filenames starting with + or a 9513 first operand starting with a numeric character so that the old functionality 9514 can be maintained by implementations, unless they specify one of the new 9515 options specified by POSIX. 2. To guarantee that one of these filenames will 9516 always be interpreted as a file name, an application could always specify 9517 the address base format with the - Aoption.

9518 — It would be hard to break the dependence on US ASCII to get an interna- 9519 tionalized utility. It does not seem to be any harder for od to dump charac- 9520 ters in the current locale than it is for the ed or sed l commands. The c

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

4.45 od — Dump files in various formats 537

9521 type specifier does this with no problem and is completely compatible with 9522 the historical implementations of the c format character when the current 9523 locale uses a superset of ISO/IEC 646 {1}as a code set. The a type specifier 9524 (from the BSD a format character) was left as a portable means to dump 9525 ASCII [or more correctly ISO/IEC 646 {1}(IRV)] so that headers produced by 9526 pax could be deciphered even on systems that do not use ISO/IEC 646 {1}as 9527 a subset of their base code set.

9528 The use of ** as an indication of continuation of a multibyte character in c 9529 specifier output was chosen based on seeing an implementation that uses this 9530 method. The continuation bytes have to be marked in a way that will not be 9531 ambiguous with another single- or multibyte character.

9532 An earlier draft used - S and - n, respectively, for the - j and - N options in this 9533 draft. These were changed to avoid conflicts with historical implementations.

9534 4.46 paste — Merge corresponding or subsequent lines of files

9535 4.46.1 Synopsis

9536 paste [- s ] [- d list ] file ...

9537 4.46.2 Description

9538 The paste utility shall concatenate the corresponding lines of the given input 9539 files, and write the resulting lines to standard output.

9540 The default operation of paste shall concatenate the corresponding lines of the 9541 input files. The <newline> character of every line except the line from the last 9542 input file shall be replaced with a <tab> character.

9543 If an end-of-file condition is detected on one or more input files, but not all input 9544 files, paste shall behave as though empty lines were read from the file(s) on 9545 which end-of-file was detected, unless the - s option is specified.

9546 4.46.3 Options

9547 The paste utility shall conform to the utility argument syntax guidelines 9548 described in 2.10.2.

9549 The following options shall be supported by the implementation:

9550 - d list Unless a backslash character appears in list , each character in 2 9551 list is an element specifying a delimiter character. If a backslash 2 9552 character appears in list , the backslash character and one or more 2 9553 characters following it are an element specifying a delimiter char- 2 9554 acter as described below. These elements specify one or more 2

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

538 4 Execution Environment Utilities

9555 delimiters to use, instead of the default <tab> , to replace the 2 9556 <newline> character of the input lines. The elements in list 2 9557 shall be used circularly; i.e., when the list is exhausted the first 2 9558 element from the list shall be re-used. When the - s option is 2 9559 specified:

9560 — The last <newline> character in a file shall not be modified.

9561 — The delimiter shall be reset to the first element of list after 9562 each file operand is processed.

9563 When the - s option is not specified:

9564 — The <newline> characters in the file specified by the last file 9565 operand shall not be modified.

9566 — The delimiter shall be reset to the first element of list each 9567 time a line is processed from each file.

9568 If a backslash character appears in list , it and the character fol- 9569 lowing it shall be used to represent the following delimiter char- 9570 acters:

9571 \n <newline> character

9572 \t <tab> character

9573 \\ backslash character

9574 \0 Empty string (not a null character). If \0 is immedi- 9575 ately followed by the character x, the character X, or 9576 any character defined by the LC_CTYPE digit keyword 9577 (see 2.5.2.1), the results are unspecified.

9578 If any other characters follow the backslash, the results are 9579 unspecified.

9580 - s Concatenate all of the lines of each separate input file in com- 9581 mand line order. The <newline> character of every line except 9582 the last line in each input file shall be replaced with the <tab> 9583 character, unless otherwise specified by the - d option.

9584 4.46.4 Operands

9585 The following operand shall be supported by the implementation:

9586 file A pathname of an input file. If - is specified for one or more of 9587 the files, the standard input shall be used; the standard input 9588 shall be read one line at a time, circularly, for each instance of - . 9589 Implementations shall support pasting of at least 12 file 9590 operands.

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

4.46 paste — Merge corresponding or subsequent lines of files 539

9591 4.46.5 External Influences

9592 4.46.5.1 Standard Input

9593 The standard input shall be used only if one or more file operands is - . See Input 9594 Files.

9595 4.46.5.2 Input Files

9596 The input files shall be text files, except that line lengths shall be unlimited.

9597 4.46.5.3 Environment Variables

9598 The following environment variables shall affect the execution of paste :

9599 LANG This variable shall determine the locale to use for the 9600 locale categories when both LC_ALL and the correspond- 9601 ing environment variable (beginning with LC_) do not 9602 specify a locale. See 2.6.

9603 LC_ALL This variable shall determine the locale to be used to over- 9604 ride any values for locale categories specified by the set- 9605 tings of LANG or any environment variables beginning 9606 with LC_.

9607 LC_CTYPE This variable shall determine the locale for the interpreta- 9608 tion of sequences of bytes of text data as characters (e.g., 9609 single- versus multibyte characters in arguments and 9610 input files).

9611 LC_MESSAGES This variable shall determine the language in which mes- 9612 sages should be written.

9613 4.46.5.4 Asynchronous Events

9614 Default.

9615 4.46.6 External Effects

9616 4.46.6.1 Standard Output

9617 Concatenated lines of input files shall be separated by the <tab> character (or 9618 other characters under the control of the - d option) and terminated by a <new- 9619 line> character.

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

540 4 Execution Environment Utilities