-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

5645 If the utility operand is specified, the env utility shall not write to standard out- 5646 put.

5647 4.21.6.2 Standard Error 5648 Used only for diagnostic messages.

5649 4.21.6.3 Output Files 5650 None.

5651 4.21.7 Extended Description 5652 None.

5653 4.21.8 Exit Status 5654 If the utility utility is invoked, the exit status of env shall be the exit status of 5655 utility; otherwise, the env utility shall exit with one of the following values: 5656 0 The env utility completed successfully. 5657 1- 125 An error occurred in the env utility. 1 5658 126 The utility specified by utility was found but could not be invoked. 1 5659 127 The utility specified by utility could not be found. 1

5660 4.21.9 Consequences of Errors 5661 Default.

5662 4.21.10 Rationale. (This subclause is not a part of P1003.2) 5663 Examples, Usage 5664 The following command: 5665 env -i PATH=/mybin mygrep xyz myfile 5666 invokes the command mygrep with a new PATH value as the only entry in its 5667 environment. In this case, PATH is used to locate mygrep , which then must 5668 reside in /mybin . 5669 As with all other utilities that invoke other utilities, the standard only specifies 5670 what env does with standard input, standard output, standard error, input files, 5671 and output files. If a utility is executed, it is not constrained by env ’s 5672 specification of input and output.

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

4.21 env — Set environment for command invocation 421

5673 The command , env , nohup , and xargs utilities have been specified to use exit 5674 code 127 if an error occurs so that applications can distinguish ‘‘failure to find a 1 5675 utility’’ from ‘‘invoked utility exited with an error indication.’’ The value 127 was 1 5676 chosen because it is not commonly used for other meanings; most utilities use 5677 small values for ‘‘normal error conditions’’ and the values above 128 can be con- 5678 fused with termination due to receipt of a signal. The value 126 was chosen in a 1 5679 similar manner to indicate that the utility could be found, but not invoked. Some 1 5680 scripts produce meaningful error messages differentiating the 126 and 127 cases. 1 5681 The distinction between exit codes 126 and 127 is based on KornShell practice 2 5682 that uses 127 when all attempts to exec the utility fail with [ENOENT ], and uses 2 5683 126 when any attempt to exec the utility fails for any other reason. 2

5684 History of Decisions Made

5685 The - i option was added to allow the functionality of the - option in a manner 5686 compatible with the Utility Syntax Guidelines. It is the intent of the working 5687 group that portable applications use the - i option, and that in the future the - 5688 option be removed from the standard.

5689 Historical implementations of the env utility use execvp() or execlp () (see 5690 POSIX .1 {8}3.1.2) to invoke the specified utility; this provides better performance 5691 and keeps users from having to escape characters with special meaning to the 5692 shell. Therefore, shell functions, special built-ins, and built-ins that are only pro- 5693 vided by the shell are not found. Implementations are free to invoke a shell 5694 instead of using one of the exec family of routines, but if they do, they must be 5695 sure to escape any characters with special meaning to the shell so that the user 5696 does not have to be aware of the difference.

5697 Some have suggested that env is redundant since the same effect is achieved by:

5698 name=value . . . utility [argument . . . ]

5699 The example is equivalent to env when an environment variable is being added to 5700 the environment of the command, but not when the environment is being set to 5701 the given value. The env utility also writes out the current environment if 5702 invoked without arguments. There is sufficient functionality beyond what the 5703 example provides to justify inclusion of env .

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

422 4 Execution Environment Utilities

5704 4.22 expr — Evaluate arguments as an expression

5705 4.22.1 Synopsis

5706 expr operand ...

5707 4.22.2 Description 5708 The expr utility shall evaluate an expression and write the result to standard 5709 output.

5710 4.22.3 Options 5711 None.

5712 4.22.4 Operands 5713 The single expression evaluated by expr shall be formed from the operands, as 5714 described in 4.22.7. Each of the expression operator symbols: 5715 ( ) | & = > >= < <= != + - * / % : 5716 and the symbols integer and string in the table shall be provided by the applica- 5717 tion as separate arguments to expr .

5718 4.22.5 External Influences

5719 4.22.5.1 Standard Input 5720 None.

5721 4.22.5.2 Input Files 5722 None.

5723 4.22.5.3 Environment Variables 5724 The following environment variables shall affect the execution of expr : 5725 LANG This variable shall determine the locale to use for the 5726 locale categories when both LC_ALL and the correspond- 5727 ing environment variable (beginning with LC_) do not 5728 specify a locale. See 2.6.

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

4.22 expr — Evaluate arguments as an expression 423

5729 LC_ALL This variable shall determine the locale to be used to over- 5730 ride any values for locale categories specified by the set- 5731 tings of LANG or any environment variables beginning 5732 with LC_.

5733 LC_COLLATE This variable shall determine the locale for the behavior of 5734 ranges, equivalence classes, and multicharacter collating 5735 elements within regular expressions and by the string 5736 comparison operators.

5737 LC_CTYPE This variable shall determine the locale for the interpreta- 5738 tion of sequences of bytes of text data as characters (e.g., 5739 single- versus multibyte characters in arguments) and the 5740 behavior of character classes within regular expressions.

5741 LC_MESSAGES This variable shall determine the language in which mes- 5742 sages should be written.

5743 4.22.5.4 Asynchronous Events

5744 Default.

5745 4.22.6 External Effects

5746 4.22.6.1 Standard Output

5747 The expr utility shall evaluate the expression and write the result to standard 5748 output. The character ’0’ shall be written to indicate a zero value and nothing 5749 shall be written to indicate a null string.

5750 4.22.6.2 Standard Error

5751 Used only for diagnostic messages.

5752 4.22.6.3 Output Files

5753 None.

5754 4.22.7 Extended Description

5755 The formation of the expression to be evaluated is shown in Table 4-7. The sym- 5756 bols expr, expr1 , and expr2 represent expressions formed from integer and string 5757 symbols and the expression operator symbols (all separate arguments) by recur- 5758 sive application of the constructs described in the table. The expressions in 5759 Table 4-7 are listed in order of increasing precedence, with equal-precedence 5760 operators grouped between horizontal lines. All of the operators shall be left- 5761 associative.

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

424 4 Execution Environment Utilities

5762 Table 4-7 - expr Expressions

5763 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5764 Expression Description

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5765 Returns the evaluation of expr1 if it is neither null nor zero; otherwise, 5766 returns the evaluation of expr2 .

expr1 | expr2 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5767 Returns the evaluation of expr1 if neither expression evaluates to null 5768 or zero; otherwise, returns zero.

expr1 & expr2 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5769 Returns the result of a decimal integer comparison if both arguments 5770 are integers; otherwise, returns the result of a string comparison using 5771 the locale-specific collation sequence. The result of each comparison 5772 shall be 1 if the specified relation is true, or 0 if the relation is false.

5773 expr1 = expr2 Equal. 5774 expr1 > expr2 Greater than. 5775 expr1 >= expr2 Greater than or equal. 5776 expr1 < expr2 Less than. 5777 expr1 <= expr2 Less than or equal. 5778 expr1 != expr2 Not equal.

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5779 Addition of decimal integer-valued arguments.

expr1 + expr2 5780 Subtraction of decimal integer-valued arguments.

expr1 - expr2 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5781 Multiplication of decimal integer-valued arguments.

expr1 * expr2 5782 Integer division of decimal integer-valued arguments, producing an 5783 integer result.

expr1 / expr2

5784 Remainder of integer division of decimal integer-valued arguments.

expr1 % expr2 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5785 Matching expression. See 4.22.7.1.

expr1 : expr2 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5786 Grouping symbols. Any expression can be placed within parentheses. 5787 Parentheses can be nested to a depth of {EXPR_NEST _MAX}.

( expr ) iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5788 An argument consisting only of an (optional) unary minus followed by 5789 digits.

integer

5790 A string argument. See 4.22.7.2.

string iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c

c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c

c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c

5791 4.22.7.1 Matching Expression

5792 The ’:’ matching operator shall compare the string resulting from the evaluation 5793 of expr1 with the regular expression pattern resulting from the evaluation of 5794 expr2 . Regular expression syntax shall be that defined in 2.8.3 (Basic Regular 5795 Expressions), except that all patterns are ‘‘anchored’’ to the beginning of the 5796 string (that is, only sequences starting at the first character of a string shall be 5797 matched by the regular expression) and, therefore, it is unspecified whether ^ is a 5798 special character in that context. Usually, the matching operator shall return a 5799 string representing the number of characters matched ("0" on failure). Alterna- 5800 tively, if the pattern contains at least one regular expression subexpression 5801 [\( ...\) ], the string corresponding to \1 shall be returned (see 2.8.3.3).

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

4.22 expr — Evaluate arguments as an expression 425

5802 4.22.7.2 String Operand 5803 A string argument is an argument that cannot be identified as an integer argu- 5804 ment or as one of the expression operator symbols shown in 4.22.4. 5805 The use of string arguments length , substr , index , or match produces 5806 unspecified results.

5807 4.22.8 Exit Status 5808 The expr utility shall exit with one of the following values: 5809 0 If the expression evaluates to neither null nor zero. 5810 1 If the expression evaluates to null or zero. 5811 2 For invalid expression s. 5812 >2 An error occurred.

5813 4.22.9 Consequences of Errors 5814 Default.

5815 4.22.10 Rationale. (This subclause is not a part of P1003.2) 5816 Examples, Usage 5817 The expr utility has a rather difficult syntax: 5818 — Many of the operators are also shell control operators or reserved words, so 5819 they have to be escaped on the command line. 5820 — Each part of the expression is composed of separate arguments, so liberal 5821 usage of <blank> s is required. For example: 5822 Invalid Valid

hhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhh

5823 expr 1+2 expr 1 + 2 5824 expr "1 + 2" expr 1 + 2 5825 expr 1 + (2 * 3) expr 1 + \( 2 \ * 3 \) 5826 In many cases, the arithmetic and string features provided as part of the shell 5827 command language are easier to use than their equivalents in expr ; the utility 5828 was retained by POSIX. 2 as acknowledgment of the many historical shell scripts 5829 that use it. Newly written scripts should avoid expr in favor of the new features 5830 within the shell. 5831 The following command 5832 a=$(expr $a + 1) 5833 adds 1 to the variable a. A new application should use 1

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

426 4 Execution Environment Utilities

5834 a=$(($a+1)) 1 5835 The following command, for $a equal to either /usr/abc/file or just file: 5836 expr $a : ’.*/\(.*\)’ \| $a 5837 returns the last segment of a pathname (i.e., file ). Applications should avoid 5838 the character / used alone as an argument: expr may interpret it as the division 5839 operator. 5840 The following command: 5841 expr "//$a" : ’.*/\(.*\)’ 5842 is a better representation of the previous example. The addition of the // charac- 5843 ters eliminates any ambiguity about the division operator and simplifies the 5844 whole expression. Also note that pathnames may contain characters contained in 5845 the IFS variable and should be quoted to avoid having $a expand into multiple 5846 arguments. 5847 The following command 5848 expr "$VAR" : ’.*’ 5849 returns the number of characters in VAR . 5850 Usage Warning : After argument processing by the shell, expr is not required to 5851 be able to tell the difference between an operator and an operand except by the 5852 value. If $a is =, the command: 5853 expr $a = ’=’ 5854 looks like: 5855 expr = = = 5856 as the arguments are passed to expr (and they all may be taken as the = opera- 5857 tor). The following works reliably: 5858 expr X$a = X= 5859 Also note that this standard permits implementations to extend utilities. The 5860 expr utility permits the integer arguments to be preceded with a unary minus. 5861 This means that an integer argument could look like an option. Therefore, the 5862 portable application must employ the "--" construct of Guideline 10 (see 2.10.2) 5863 to protect its operands if there is any chance the first operand might be a negative 5864 integer (or any string with a leading minus). 5865 History of Decisions Made 5866 In an earlier draft, Extended Regular Expressions were used in the matching 5867 expression syntax. This was changed to the Basic variety to avoid breaking his- 5868 torical applications. 5869 The use of a leading circumflex in the regular expression is unspecified because 5870 many historical implementations have treated it as special, despite their system 5871 documentation. For example,

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

4.22 expr — Evaluate arguments as an expression 427

5872 expr foo : ^foo expr ^foo : ^foo 5873 return 3 and 0, respectively, on those systems; their documentation would imply 5874 the reverse. Thus, the anchoring condition is left unspecified to avoid breaking 5875 historical scripts relying on this undocumented feature.

5876 4.23 false — Return false value

5877 4.23.1 Synopsis 5878 false

5879 4.23.2 Description 5880 The false utility shall return with a nonzero exit code.

5881 4.23.3 Options 5882 None.

5883 4.23.4 Operands 5884 None.

5885 4.23.5 External Influences 5886 4.23.5.1 Standard Input 5887 None. 5888 4.23.5.2 Input Files 5889 None. 5890 4.23.5.3 Environment Variables 5891 None. 5892 4.23.5.4 Asynchronous Events 5893 Default.

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

428 4 Execution Environment Utilities

5894 4.23.6 External Effects 5895 4.23.6.1 Standard Output 5896 None. 5897 4.23.6.2 Standard Error 5898 None. 5899 4.23.6.3 Output Files 5900 None.

5901 4.23.7 Extended Description 5902 None.

5903 4.23.8 Exit Status 5904 The false utility always shall exit with a value other than zero.

5905 4.23.9 Consequences of Errors 5906 Default.

5907 4.23.10 Rationale. (This subclause is not a part of P1003.2) 5908 Examples, Usage 5909 The false utility is typically used in shell control structures like while .

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

4.23 false — Return false value 429

5910 4.24 find — Find files

5911 4.24.1 Synopsis

5912 find path ... [operand_expression ... ]

5913 4.24.2 Description

5914 The find utility shall recursively descend the directory hierarchy from each file 5915 specified by path , evaluating a Boolean expression composed of the primaries 5916 described in 4.24.4 for each file encountered.

5917 The find utility shall be able to descend to arbitrary depths in a file hierarchy 5918 and shall not fail due to path length limitations (unless a path operand specified 5919 by the application exceeds {PATH _MAX}requirements).

5920 The find utility requires that the underlying system provides information 5921 equivalent to the st_dev , st_mode , st_nlink , st_uid , st_gid , st_size , st_atime , 5922 st_mtime , and st_ctime members of struct stat described by POSIX .1 {8} 5.6 and 5923 conforming to the file times update definition in 2.2.2.69.

5924 4.24.3 Options

5925 None.

5926 4.24.4 Operands

5927 The following operands shall be supported by the implementation:

5928 The path operand is a pathname of a starting point in the directory hierarchy.

5929 The first argument that starts with a - , or is a ! or a ( , and all subsequent argu- 5930 ments shall be interpreted as an expression made up of the following primaries 5931 and operators. In the descriptions, wherever n is used as a primary argument, it 5932 shall be interpreted as a decimal integer optionally preceded by a plus (+) or 5933 minus (- ) sign, as follows:

5934 +n More than n

5935 n Exactly n

5936 - n Less than n

5937 Implementations shall recognize the following primaries: Editor’s Note: These 5938 primaries have been sorted alphabetically, without diff marks.

5939 - atime n The primary shall evaluate as true if the file access time 5940 subtracted from the initialization time is n- 1 to n multi- 5941 ples of 24 hours. The initialization time shall be a time 5942 between the invocation of the find utility and the first

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

430 4 Execution Environment Utilities

5943 access by that invocation of the find utility to any file 5944 specified by its path operands.

5945 - ctime n The primary shall evaluate as true if the time of last 5946 change of file status information subtracted from the ini- 5947 tialization time is n- 1 to n multiples of 24 hours. The ini- 5948 tialization time shall be a time between the invocation of 5949 the find utility and the first access by that invocation of 5950 the find utility to any file specified by its path operands.

5951 - depth The primary always shall evaluate as true; it shall cause 5952 descent of the directory hierarchy to be done so that all 5953 entries in a directory are acted on before the directory 5954 itself. If a - depth primary is not specified, all entries in a 5955 directory shall be acted on after the directory itself. If any 5956 - depth primary is specified, it shall apply to the entire 5957 expression even if the - depth primary would not nor- 5958 mally be evaluated.

5959 -exec utility_name [argument ...] ; 5960 The primary shall evaluate as true if the invoked utility 5961 utility_name returns a zero value as exit status. The end 5962 of the primary expression shall be punctuated by a semi- 5963 colon. A utility_name or argument containing only the 5964 two characters {} shall be replaced by the current path- 5965 name. If a utility_name or argument string contains the 5966 two characters {} , but not just the two characters {} , it is 5967 implementation defined whether find replaces those two 5968 characters with the current pathname or uses the string 5969 without change. The current directory for the invocation 5970 of utility_name shall be the same as the current directory 5971 when the find utility was started. If the utility_name 5972 names any of the special built-in utilities in 3.14, the 5973 results are undefined.

5974 - group gname The primary shall evaluate as true if the file belongs to 5975 the group gname . If gname is a decimal integer and the 5976 getgrnam () (or equivalent) function does not return a 5977 valid group name, gname shall be interpreted as a group 5978 ID.

5979 - links n The primary shall evaluate as true if the file has n links.

5980 - mtime n The primary shall evaluate as true if the file modification 5981 time subtracted from the initialization time is n- 1 to n 5982 multiples of 24 hours. The initialization time shall be a 5983 time between the invocation of the find utility and the 5984 first access by that invocation of the find utility to any 5985 file specified by its path operands.

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

4.24 find — Find files 431

5986 - name pattern The primary shall evaluate as true if the basename of the 5987 filename being examined matches pattern using the pat- 5988 tern matching notation described in 3.13.

5989 - newer file The primary shall evaluate as true if the modification 5990 time of the current file is more recent than the 5991 modification time of the file named by the pathname file.

5992 - nogroup The primary shall evaluate as true if the file belongs to a 5993 group ID for which the POSIX .1 {8} getgrgid () (or 5994 equivalent) function returns NULL .

5995 - nouser The primary shall evaluate as true if the file belongs to a 5996 user ID for which the POSIX .1 {8} getpwuid () (or 5997 equivalent) function returns NULL .

5998 -ok utility_name [argument ...] ; 5999 The - ok primary shall be equivalent to - exec , except that 6000 find shall request affirmation of the invocation of 6001 utility_name using the current file as an argument by 6002 writing to standard error as, described in 4.24.6.2. If the 6003 response on standard input is affirmative, the utility shall 6004 be invoked. Otherwise, the command shall not be invoked 6005 and the value of the - ok operand shall be false.

6006 -perm [- ]mode The mode argument is used to represent file mode bits. It 6007 shall be identical in format to the symbolic_mode operand 6008 described in 4.7, and shall be interpreted as follows. To 6009 start, a template shall be assumed with all file mode bits 6010 cleared. An op symbol of + shall set the appropriate mode 6011 bits in the template; - shall clear the appropriate bits; = 6012 shall set the appropriate mode bits, without regard to the 6013 contents of process’s file mode creation mask. The op sym- 6014 bol of - cannot be the first character of mode .

6015 If the hyphen is omitted, the primary shall evaluate as 6016 true when the file permission bits exactly match the value 6017 of the resulting template.

6018 Otherwise, if mode is prefixed by a hyphen, the primary 6019 shall evaluate as true if at least all the bits in the result- 6020 ing template are set in the file permission bits.

6021 -perm [- ]onum (Obsolescent.) If the hyphen is omitted, the primary shall 6022 evaluate as true when the file permission bits exactly 6023 match the value of the octal number onum and only the 6024 bits corresponding to the octal mask 07777 shall be com- 6025 pared. (See the description of the octal mode in 4.7.) Oth- 6026 erwise, if onum is prefixed by a hyphen, the primary shall 6027 evaluate as true if at least all of the bits specified in onum 6028 that are also set it the octal mask 07777 are set.

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

432 4 Execution Environment Utilities

6029 - print The primary always shall evaluate as true; it shall cause 6030 the current pathname to be written to standard output.

6031 - prune The primary always shall evaluate as true; it shall cause 6032 find not to descend the current pathname if it is a direc- 6033 tory. If the - depth primary is specified, the - prune pri- 6034 mary shall have no effect.

6035 -size n[c] The primary shall evaluate as true if the file size in bytes, 6036 divided by 512 and rounded up to the next integer, is n. If 6037 n is followed by the character c, the size shall be in bytes.

6038 - type c The primary shall evaluate as true if the type of the file is 6039 c, where c is b, c, d, p, or f for block special file, character 6040 special file, directory, FIFO , or regular file, respectively.

6041 - user uname The primary shall evaluate as true if the file belongs to 6042 the user uname. If uname is a decimal integer and the 6043 getpwnam () (or equivalent) function does not return a 6044 valid user name, uname shall be interpreted as a user ID.

6045 - xdev The primary always shall evaluate as true; it shall cause 6046 find not to continue descending past directories that 6047 have a different device ID (st_dev , see POSIX .1 {8}5.6.2). 6048 If any - xdev primary is specified, it shall apply to the 6049 entire expression even if the - xdev primary would not 6050 normally be evaluated.

6051 The primaries can be combined using the following operators (in order of decreas- 6052 ing precedence):

6053 ( expression ) True if expression is true.

6054 ! expression Negation of a primary; the unary NOT operator.

6055 expression [-a ] expression 6056 Conjunction of primaries; the AND operator shall be 6057 implied by the juxtaposition of two primaries or made 6058 explicit by the optional - a operator. The second expres- 6059 sion shall not be evaluated if the first expression is false.

6060 expression - o expression 6061 Alternation of primaries; the OR operator. The second 6062 expression shall not be evaluated if the first expression is 6063 true.

6064 If no expression is present, - print shall be used as the expression. Otherwise, if 6065 the given expression does not contain any of the primaries - exec , - ok , or 6066 - print , the given expression shall be effectively replaced by:

6067 ( given_expression ) -print

6068 The - user , - group , and - newer primaries each shall evaluate their respective 6069 arguments only once.

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

4.24 find — Find files 433

6070 4.24.5 External Influences

6071 4.24.5.1 Standard Input

6072 If the - ok primary is used, the response shall be read from the standard input. 6073 An entire line shall be read as the response. Otherwise, the standard input shall 6074 not be used.

6075 4.24.5.2 Input Files

6076 None.

6077 4.24.5.3 Environment Variables

6078 The following environment variables shall affect the execution of find :

6079 LANG This variable shall determine the locale to use for the 6080 locale categories when both LC_ALL and the correspond- 6081 ing environment variable (beginning with LC_) do not 6082 specify a locale. See 2.6.

6083 LC_ALL This variable shall determine the locale to be used to over- 6084 ride any values for locale categories specified by the set- 6085 tings of LANG or any environment variables beginning 6086 with LC_.

6087 LC_COLLATE This variable shall determine the locale for the behavior of 6088 ranges, equivalence classes, and multicharacter collating 6089 elements used in the pattern matching notation for the 6090 - name option and in the extended regular expression 6091 defined for the yesexpr locale keyword in the 6092 LC_MESSAGES category.

6093 LC_CTYPE This variable shall determine the locale for the interpreta- 6094 tion of sequences of bytes of text data as characters (e.g., 6095 single- versus multibyte characters in arguments), the 6096 behavior of character classes within the pattern matching 6097 notation used for the - name option, and the behavior of 6098 character classes within regular expressions used in the 6099 extended regular expression defined for the yesexpr 6100 locale keyword in the LC_MESSAGES category.

6101 LC_MESSAGES This variable shall determine the processing of affirmative 6102 responses and the language in which messages should be 6103 written.

6104 PATH This variable shall determine the location of the 6105 utility_name for the - exec and - ok primaries, as 6106 described in 2.6.

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

434 4 Execution Environment Utilities

6107 4.24.5.4 Asynchronous Events 6108 Default.

6109 4.24.6 External Effects

6110 4.24.6.1 Standard Output 6111 The - print primary shall cause the current pathnames to be written to standard 6112 output. The format shall be: 6113 "%s\n" , <path>

6114 4.24.6.2 Standard Error 6115 The - ok primary shall write a prompt to standard error containing at least the 6116 utility_name to be invoked and the current pathname. In the POSIX Locale, the 6117 last non- <blank> character in the prompt shall be ?. The exact format used is 6118 unspecified. 6119 Otherwise, the standard error shall be used only for diagnostic messages.

6120 4.24.6.3 Output Files 6121 None.

6122 4.24.7 Extended Description 6123 None.

6124 4.24.8 Exit Status 6125 The find utility shall exit with one of the following values: 6126 0 All path operands were traversed successfully. 6127 >0 An error occurred.

6128 4.24.9 Consequences of Errors 6129 Default.

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

4.24 find — Find files 435

6130 4.24.10 Rationale. (This subclause is not a part of P1003.2)

6131 Examples, Usage

6132 When used in operands, pattern matching notation, semicolons, opening 6133 parentheses, and closing parentheses are special to the shell and must be quoted 6134 (see 3.2).

6135 The following command:

6136 find / \( -name tmp -o -name ’*.xx’ \) \ 6137 -atime +7 -exec rm {} \;

6138 removes all files named tmp or ending in .xx that have not been accessed for 6139 seven or more 24-hour periods.

6140 The following command:

6141 find . -perm -o+w,+s

6142 prints (-print is assumed) the names of all files in or below the current direc- 6143 tory, with all of the file permission bits S_ISUID , S_ISGID , and S_IWOTH set.

6144 The - prune primary was adopted from later releases of 4.3BSD and the third edi- 1 6145 tion of the SVID . The following command recursively prints pathnames of all files 1 6146 in the current directory and below, but skips directories named SCCS and files in 6147 them.

6148 find . -name SCCS -prune -o -print

6149 The following command behaves as in the previous example, but prints the names 6150 of the SCCS directories.

6151 find . -print -name SCCS -prune

6152 The following command is roughly equivalent to the - nt extension to test : 1

6153 if [ -n "$(find file1 -prune -newer file2)" ]; then 2 6154 printf %s\\n "file1 is newer than file2" 2 6155 fi 1

6156 History of Decisions Made

6157 The historical - a operator is kept as an optional operator for compatibility with 6158 existing shell scripts even though it is redundant with expression concatenation.

6159 The symbolic means of specifying file permission bits, based on chmod , was added 6160 in response to numerous balloting objections that find was the only remaining 6161 utility to not support this method. The warning about a leading Op of - is to 6162 avoid ambiguity with the optional leading hyphen. Since the initial mode is all 6163 bits off, there are not any symbolic modes that need to use - as the first character. 6164 The bit that is traditionally used for sticky (historically 01000) is still specified in 6165 the - perm primary using the octal number argument form. Since this bit is not 6166 defined by POSIX .1 {8}or POSIX. 2, applications must not assume that it actually 6167 refers to the traditional sticky bit.

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

436 4 Execution Environment Utilities

6168 The descriptions of how the - modifier on the mode and onum arguments to the 6169 - perm primary affects processing has been documented here to match the way it 6170 behaves in practice on historical BSD and System V implementations. System V 6171 and BSD documentation both describe it in terms of checking additional bits; in 6172 fact, it uses the same bits, but checks for having at least all of the matching bits 6173 set instead of having exactly the matching bits set.

6174 The exact format of the interactive prompts is unspecified. Only the general 6175 nature of the contents of prompts are specified, because:

6176 (1) Implementations may desire more descriptive prompts than those used 6177 on historical implementations.

6178 (2) Since the traditional prompt strings do not terminate with <newline> s, 6179 there is no portable way for another program to interact with the 6180 prompts of this utility via pipes.

6181 Therefore, an application using this prompting option relies on the system to pro- 6182 vide the most suitable dialogue directly with the user, based on the general guide- 6183 lines specified.

6184 The - name file operand was changed to use the shell pattern matching notation 6185 so that find is consistent with other utilities using pattern matching.

6186 For the - type c operand, implementors of symbolic links should consider l (the 6187 letter ell) for symbolic links. Implementations that support sockets also use 6188 - type s for sockets. Implementations planning to add options to allow find to fol- 6189 low symbolic links or treat them as special files, should consider using - follow 6190 as used in BSD and System V Release 4 as a guide.

6191 The - size operand refers to the size of a file, rather than the number of blocks it 2 6192 may occupy in the file system. The intent is that the POSIX .1 {8} st_size field 2 6193 should be used, not the st_blocks found in historical implementations. There are 2 6194 at least two reasons for this: 2

6195 — In both System V and BSD, find only uses st_size in size calculations for 2 6196 the operands specified by POSIX. 2. (BSD uses st_blocks only when process- 2 6197 ing the - ls primary.) 2

6198 — Users will usually be thinking of size in terms of the size of the file in bytes, 2 6199 which is also used by the ls utility for the output from the - l option. (In 2 6200 both System V in BSD, ls uses st_size for the - l option size field and uses 2 6201 st_blocks for the ls - s calculations. POSIX. 2 does not specify ls - s .) 2

6202 The descriptions of - atime , - ctime , and - mtime were changed from the SVID ’s 6203 description of n ‘‘days’’to ‘‘24-hour periods.’’ For example, a file accessed at 23:59 6204 will be selected by

6205 find . -atime -1 -print

6206 at 00:01 the next day (less than 24 hours later, not more than one day ago); the 6207 midnight boundary between days has no effect on the 24-hour calculation. The 1 6208 description is also different in terms of the exact timeframe for the n case (versus 1 6209 the +n or - n), but it matches all known historical implementations. It refers to 1

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

4.24 find — Find files 437

6210 one 24-hour period in the past, not any time from the beginning of that period to 1 6211 the current time. For example, - atime 3 is true if the file was accessed any time 1 6212 in the period from 72 to 48 hours ago. 1

6213 Historical implementations do not modify {} when it appears as a substring of an 6214 - exec or - ok utility_name or argument string. There have been numerous user 6215 requests for this extension, so this standard allows the desired behavior. At least 6216 one recent implementation does support this feature, but ran into several prob- 6217 lems in managing memory allocation and dealing with multiple occurrences of {} 6218 in a string while it was being developed, so it is not yet required behavior.

6219 Assuming the presence of - print was added at the request of several working 6220 group members to correct a historical pitfall that plagues novice users. It is 6221 entirely upward compatible from the historical System V find utility and should 6222 be easy to implement. In its simplest form (find directory ), it could be confused 6223 with the historical BSD fast find . The BSD developers agree that adding - print 6224 as a default expression is the right thing to do and believe that the fast find 6225 functionality should have been/should be provided by a separate utility. They 6226 suggest that the new utility be called locate .

6227 4.25 fold — Fold lines

6228 4.25.1 Synopsis

6229 fold [- bs ] [- w width ] [file ... ]

6230 4.25.2 Description

6231 The fold utility is a filter that shall fold lines from its input files, breaking the 6232 lines to have a maximum of width column positions (or bytes, if the - b option is 6233 specified). Lines shall be broken by the insertion of a <newline> character such 6234 that each output line (referred to later in this clause as a segment) is the max- 6235 imum width possible that does not exceed the specified number of column posi- 6236 tions (or bytes). A line shall not be broken in the middle of a character. The 6237 behavior is undefined if width is less than the number of columns any single char- 6238 acter in the input would occupy.

6239 If the <carriage-return> , <backspace> , or <tab> characters are encountered 2 6240 in the input, and the - b option is not specified, they shall be treated specially:

6241 <carriage-return> 2 6242 The current count of line width shall be set to zero. The fold utility 2 6243 shall not insert a <newline> immediately before or after any 2 6244 <carriage-return> . 2

6245 <backspace> 6246 The current count of line width shall be decremented by one, although 6247 the count never shall become negative. The fold utility shall not

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

438 4 Execution Environment Utilities

6248 insert a <newline> immediately before or after any <backspace> .

6249 <tab> Each <tab> character encountered shall advance the column position 6250 pointer to the next tab stop. Tab stops shall be at each column position 6251 n such that n modulo 8 equals 1.

6252 4.25.3 Options

6253 The fold utility shall conform to the utility argument syntax guidelines 6254 described in 2.10.2.

6255 The following options shall be supported by the implementation:

6256 - b Count width in bytes rather than column positions.

6257 - s If a segment of a line contains a <blank> within the first width 6258 column positions (or bytes), break the line after the last such 6259 <blank> meeting the width constraints. If there is no <blank> 6260 meeting the requirements, the - s option shall have no effect for 6261 that output segment of the input line.

6262 - w width Specify the maximum line length, in column positions (or bytes if 6263 - b is specified). The results are unspecified if width is not a posi- 6264 tive decimal number. The default value shall be 80.

6265 4.25.4 Operands

6266 The following operand shall be supported by the implementation:

6267 file A pathname of a text file to be folded. If no file operands are 6268 specified, the standard input shall be used.

6269 4.25.5 External Influences

6270 4.25.5.1 Standard Input

6271 The standard input shall be used only if no file operands are specified. See Input 6272 Files.

6273 4.25.5.2 Input Files

6274 If the - b option is specified, the input files shall be text files except that the lines 6275 are not limited to {LINE _MAX} bytes in length. If the - b option is not specified, 6276 the input files shall be text files.

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

4.25 fold — Fold lines 439

6277 4.25.5.3 Environment Variables

6278 The following environment variables shall affect the execution of fold :

6279 LANG This variable shall determine the locale to use for the 6280 locale categories when both LC_ALL and the correspond- 6281 ing environment variable (beginning with LC_) do not 6282 specify a locale. See 2.6.

6283 LC_ALL This variable shall determine the locale to be used to over- 6284 ride any values for locale categories specified by the set- 6285 tings of LANG or any environment variables beginning 6286 with LC_.

6287 LC_CTYPE This variable shall determine the locale for the interpreta- 6288 tion of sequences of bytes of text data as characters (e.g., 6289 single- versus multibyte characters in arguments and 6290 input files) and for the determination of the width in 6291 column positions each character would occupy on a 6292 constant-width-font output device.

6293 LC_MESSAGES This variable shall determine the language in which mes- 6294 sages should be written.

6295 4.25.5.4 Asynchronous Events

6296 Default.

6297 4.25.6 External Effects

6298 4.25.6.1 Standard Output

6299 The standard output shall be a file containing a sequence of characters whose 6300 order shall be preserved from the input file(s), possibly with inserted <newline> 6301 characters.

6302 4.25.6.2 Standard Error

6303 Used only for diagnostic messages.

6304 4.25.6.3 Output Files

6305 None.

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

440 4 Execution Environment Utilities