-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

12698 4.62 test — Evaluate expression

12699 4.62.1 Synopsis

12700 test [expression ] 12701 [ [expression ] ]

12702 4.62.2 Description 12703 The test utility shall evaluate the expression and indicate the result of the 1 12704 evaluation by its exit status. An exit status of zero indicates that the expression 1 12705 evaluated as true and an exit status of 1 indicates that the expression evaluated 1 12706 as false. 1 12707 In the second form of the utility, which uses [ ] , rather than test , the square 12708 brackets shall be separate arguments.

12709 4.62.3 Options 12710 The test utility shall not recognize the -- argument in the manner specified by 12711 utility syntax guideline 10 in 2.10.2. 12712 Implementations shall not support any options. 1

12713 4.62.4 Operands 12714 All operators and elements of primaries shall be presented as separate arguments 2 12715 to the test utility. 12716 The following primaries can be used to construct expression : 12717 - b file True if file exists and is a block special file. 12718 - c file True if file exists and is a character special file. 12719 - d file True if file exists and is a directory. 12720 - e file True if file exists. 12721 - f file True if file exists and is a regular file. 12722 - g file True if file exists and its set group ID flag is set. 12723 - n string True if the length of string is nonzero. 12724 - p file True if file is a named pipe (FIFO ). 12725 - r file True if file exists and is readable.

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

4.62 test — Evaluate expression 631

12726 - s file True if file exists and has a size greater than zero. 12727 - t file_descriptor 12728 True if the file whose file descriptor number is file_descriptor is 12729 open and is associated with a terminal. 12730 - u file True if file exists and its set-user- ID flag is set. 12731 - w file True if file exists and is writable. True shall indicate only that 12732 the write flag is on. The file shall not be writable on a read-only 12733 file system even if this test indicates true. 12734 - x file True if file exists and is executable. True shall indicate only that 12735 the execute flag is on. If file is a directory, true indicates that 12736 file can be searched. 12737 - z string True if the length of string string is zero. 12738 string True if the string string is not the null string. 12739 s1 = s2 True if the strings s1 and s2 are identical. 12740 s1 ! = s2 True if the strings s1 and s2 are not identical. 12741 n1 - eq n2 True if the integers n1 and n2 are algebraically equal. 12742 n1 - ne n2 True if the integers n1 and n2 are not algebraically equal. 12743 n1 - gt n2 True if the integer n1 is algebraically greater than the integer 12744 n2. 12745 n1 - ge n2 True if the integer n1 is algebraically greater than or equal to 12746 the integer n2. 12747 n1 - lt n2 True if the integer n1 is algebraically less than the integer n2. 12748 n1 - le n2 True if the integer n1 is algebraically less than or equal to the 12749 integer n2. 12750 A primary can be preceded by the ! operator to complement its test, as described 1 12751 below. 1 12752 The primaries with two elements of the form: 2 12753 - primary_operator primary_operand 2 12754 are known as unary primaries. The primaries with three elements in either of the 2 12755 two forms: 2 12756 primary_operand - primary_operator primary_operand 2 12757 primary_operand primary_operator primary_operand 2 12758 are known as binary primaries. Additional implementation-defined operators and 2 12759 primary_operator s may be provided by implementations. They shall be of the 2 12760 form - operator where the first character of operator is not a digit. The additional 2 12761 implementation-defined operators ‘‘( ’’and ‘‘) ’’may also be provided by implemen- 2 12762 tations. 2

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

632 4 Execution Environment Utilities

12763 The algorithm for determining the precedence of the operators and the return 1 12764 value that shall be generated is based on the number of arguments presented to 1 12765 test . (However, when using the [. . . ] form, the right-bracket final argument 1 12766 shall not be counted in this algorithm.) In the following list, $1 , $2 , $3 , and $4 1 12767 represent the arguments presented to test . 1 12768 0 arguments: 1 12769 Exit false (1). 1 12770 1 argument: 1 12771 Exit true (0) if $1 is not null; otherwise, exit false. 1 12772 2 arguments: 1 12773 — If $1 is ! , exit true if $2 is null, false if $2 is not null. 1 12774 — If $1 is a unary primary, exit true if the unary test is true, false if 2 12775 the unary test is false. 1 12776 — Otherwise, produce unspecified results. 1 12777 3 arguments: 1 12778 — If $2 is a binary primary, perform the binary test of $1 and $3 . 2 12779 — If $1 is ! , negate the two-argument test of $2 and $3 . 1 12780 — Otherwise, produce unspecified results. 1 12781 4 arguments: 1 12782 — If $1 is ! , negate the three-argument test of $2 , $3 , and $4 . 1 12783 — Otherwise, the results are unspecified. 1 12784 >4 arguments: 1 12785 The results are unspecified. 1

12786 4.62.5 External Influences

12787 4.62.5.1 Standard Input 12788 None.

12789 4.62.5.2 Input Files 12790 None.

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

4.62 test — Evaluate expression 633

12791 4.62.5.3 Environment Variables 12792 The following environment variables shall affect the execution of test : 12793 LANG This variable shall determine the locale to use for the 12794 locale categories when both LC_ALL and the correspond- 12795 ing environment variable (beginning with LC_) do not 12796 specify a locale. See 2.6. 12797 LC_ALL This variable shall determine the locale to be used to over- 12798 ride any values for locale categories specified by the set- 12799 tings of LANG or any environment variables beginning 12800 with LC_. 12801 LC_CTYPE This variable shall determine the locale for the interpreta- 12802 tion of sequences of bytes of text data as characters (e.g., 12803 single- versus multibyte characters in arguments). 12804 LC_MESSAGES This variable shall determine the language in which mes- 12805 sages should be written.

12806 4.62.5.4 Asynchronous Events 12807 Default.

12808 4.62.6 External Effects

12809 4.62.6.1 Standard Output 12810 None.

12811 4.62.6.2 Standard Error 12812 Used only for diagnostic messages.

12813 4.62.6.3 Output Files 12814 None.

12815 4.62.7 Extended Description 12816 None.

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

634 4 Execution Environment Utilities

12817 4.62.8 Exit Status

12818 The test utility shall exit with one of the following values:

12819 0 expression evaluated to true.

12820 1 expression evaluated to false or expression was missing.

12821 >1 An error occurred.

12822 4.62.9 Consequences of Errors

12823 Default.

12824 4.62.10 Rationale. (This subclause is not a part of P1003.2)

12825 Examples, Usage

12826 Editor’s Note: The rationale has been rearranged quite a bit. Only new, not 1 12827 moved, text has been diffmarked. 1

12828 Historical systems have supported more than four arguments, but there has been 1 12829 a fundamental disagreement between BSD and System V on certain combinations 1 12830 of arguments. Since no accommodation could be reached between the two ver- 1 12831 sions of test without breaking numerous applications, the version of test in 1 12832 POSIX. 2 specifies only the relatively simple tests and relies on the syntax of the 1 12833 shell command language for the construction of more complex expressions. Using 1 12834 the POSIX. 2 rules produces completely reliable, portable scripts, which is not 1 12835 always possible using either of the historical forms. Some of the historical 1 12836 behavior is described here to aid conversion of scripts with complex test expres- 1 12837 sions. 1

12838 Both BSD and System V support the combining of primaries with the following 1 12839 constructs: 1

12840 expression1 - a expression2 True if both expression1 and expression2 are 1 12841 true. 1

12842 expression1 - o expression2 True if at least one of expression1 and expres- 1 12843 sion2 are true. 1

12844 ( expression ) True if expression is true. 1

12845 In evaluating these more complex combined expressions, the following precedence 1 12846 rules are used: 1

12847 — The unary primaries have higher precedence than the algebraic binary pri- 1 12848 maries. 1

12849 — On BSD systems, the unary primaries have higher precedence than the 1 12850 string binary primaries. On System V systems, the unary primaries have 1 12851 lower precedence than the string binary primaries. 1

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

4.62 test — Evaluate expression 635

12852 — The unary and binary primaries have higher precedence than the unary 1 12853 string primary. 1 12854 — The ! operator has higher precedence than the - a operator and the - a 1 12855 operator has higher precedence than the - o operator. 1 12856 — The - a and - o operators are left associative. 1 12857 — The parentheses can be used to alter the normal precedence and associa- 1 12858 tivity. 1 12859 The following guidance is offered for the use of the historical expressions: 1 12860 — Scripts should be careful when dealing with user-supplied input that could 1 12861 be confused with primaries and operators. Unless the application writer 12862 knows all the cases that produce input to the script, invocations like: 12863 test "$1" -a "$2" 12864 should be written as: 12865 test "$1" && test "$2" 1 12866 to avoid problems if a user-supplied values such as $1 set to ! and $2 set to 12867 the null string. That is, in cases where portability between implementa- 12868 tions based on BSD and System V systems is of concern, replace: 12869 test expr1 -a expr2 12870 with: 12871 test expr1 && test expr2 12872 and replace: 12873 test expr1 -o expr2 12874 with: 12875 test expr1 || test expr2 12876 but note that, in test , - a has higher precedence than - o while &&and || 12877 have equal precedence in the shell. 12878 Parentheses or braces can be used in the shell command language to effect 1 12879 grouping. Historical test implementations also support parentheses, but 1 12880 they must be escaped when using sh ; for example: 1 12881 test \( expr1 -a expr2 \) -o expr3 1 12882 This command is not always portable. The following form can be used 1 12883 instead: 1 12884 ( test expr1 && test expr2 ) || test expr3 1 12885 — The two commands: 1 12886 test "$1" 1 12887 test ! "$1" 1 12888 could not be used reliably on historical systems. Unexpected results would 1

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

636 4 Execution Environment Utilities

12889 occur if such a string expression were used and $1 expanded to ! , ( , or a 1 12890 known unary primary. Better constructs were: 1

12891 test -n "$1" 1 12892 test -z "$1" 1

12893 respectively. These suggested replacements have always worked on histor- 1 12894 ical BSD-based implementations, and work on historical System V-based 1 12895 implementations as long as $1 does not expand to = or != . Using the 1 12896 POSIX. 2 rules, any of the four forms shown will work for any possible value 1 12897 of $1 . 1

12898 — Historical systems were also unreliable given the common construct: 1

12899 test "$response" = "expected string" 1

12900 One of the following was a more reliable form: 1

12901 test "X$response" = "Xexpected string" 12902 test "expected string" = "$response"

12903 Note that the second form assumes that expected string could not be 12904 confused with any any unary primary. If expected string starts with - , 12905 ( , ! , or even =, the first form should be used instead. Using the POSIX. 2 12906 rules, any of the three comparison forms is reliable, given any input. (How- 12907 ever, note that the strings are quoted in all cases.)

12908 The BSD and System V versions of - f are not the same. The BSD definition was:

12909 - f file True if file exists and is not a directory.

12910 The SVID version (true if the file exists and is a regular file) was chosen for this 12911 standard because its use is consistent with the - b, - c, - d, and - p operands (file 12912 exists and is a specific file type).

12913 The - e primary, possessing similar functionality to that provided by the C-shell, 12914 was added because it provides the only way for a shell script to find out if a file 12915 exists without trying to open the file. (Since implementations are allowed to add 12916 additional file types, a portable script cannot use:

12917 test -b foo -o -c foo -o -d foo -o -f foo -o -p foo

12918 to find out if foo is an existing file.) On historical BSD systems, the existence of a 12919 file could be determined by:

12920 test -f foo -o -d foo

12921 but there was no easy way to determine that an existing file was a regular file. 12922 An earlier draft used the KornShell - a primary (with the same meaning), but this 12923 was changed to - e because there were concerns about the high probability of 12924 humans confusing the - a primary with the - a binary operator.

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

4.62 test — Evaluate expression 637

12925 History of Decisions Made

12926 The - a and - o binary operators and the grouping parentheses were omitted from 1 12927 POSIX. 2 due to a difference between existing implementations of the test utility 1 12928 in the precedence of the binary primaries = and != compared to the unary pri- 1 12929 maries - b, - c, - d, - f , - g, - n, - p, - r , - s , - t , - u, - w, - x, and - z. On BSD, Ver- 1 12930 sion 7, PWB, and 32V systems the unary primaries have higher precedence than 12931 the binary operators; on System III and System V implementations, the binary 12932 operators = and != have higher precedence. The change was apparently made for 12933 System III so that the construct:

12934 test "$1" = "$2"

12935 could be made to work even if $1 started with - . It is believed that this change 12936 was a mistake because:

12937 — It is not a complete solution; if $1 expands to ( or ! , it still will not work.

12938 — It makes it impossible to use the unary primaries - n and - z to test for a 12939 null string if there is any chance that the string will expand to =.

12940 — More importantly, there was the well known workaround of specifying:

12941 test X"$1" = X"$2"

12942 that always worked.

12943 Unfortunately, when the = and != binary primaries were given precedence over 12944 the unary primaries, there was no workaround provided for scripts that wanted to 12945 reliably specify something like:

12946 test -n "$1"

12947 because if $1 expands to =, it gives a syntax error.

12948 There was some discussion of outlawing the System V behavior and requiring the 1 12949 more logical precedence that originated in its predecessors and remains in BSD- 1 12950 based systems. However, there are simply too many historical applications that 1 12951 would break if System V were required to make this change; this number dwarfed 1 12952 the number of scripts using combination logic that would then no longer be 1 12953 strictly portable. 1

12954 POSIX. 2 requires that if test is called with one, two, three, or four operands it 1 12955 correctly interprets the expression even if there is an alternate syntax tree that 1 12956 could lead to a syntax error. It eliminates the requirement that many string com- 1 12957 parisons be protected with leading characters, such as 1

12958 test X"$1" = X"$2" 1

12959 and allows the single-argument string form to be used with all possible inputs. 1

12960 The following examples show some of the changes that are required to be made to 12961 make historical BSD and System V-based implementations of test conform to 12962 this standard:

12963 test -d = POSIX. 2 True if there is a directory named =

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

638 4 Execution Environment Utilities

12964 BSD True if there is a directory named = 12965 System V Syntax error; = needs two operands

12966 test -d = -f POSIX. 2 False 12967 Syntax error; it expects - a or - o after -d = BSD 12968 System V False

12969 Implementations are prohibited from extending test with options because it 1 12970 would make the ‘‘test string ’’case ambiguous for inputs that might match an 1 12971 extended option. Implementations can add primaries and operators, as indicated. 1

12972 The following options were not included in POSIX. 2, although they are provided by 12973 some historical implementations, since these facilities and concepts are not sup- 12974 ported by POSIX .1 {8},nor defined in POSIX. 2. These operands should not be used 12975 by new implementations for other purposes.

12976 - h file True if file exists and is a symbolic link.

12977 - k file True if file exists and its sticky bit is set.

12978 - L file True if file is a symbolic link. 1

12979 - C file True if file is a contiguous file. 1

12980 - S file True if file is a socket. 1

12981 - V file True if file is a version file. 1

12982 The following option was not included because it was undocumented in most 12983 implementations, has been removed from some implementations (including 12984 System V), and the functionality is provided by the shell (see 3.6.2).

12985 - l string The length of the string string .

12986 The - b, - c, - g, - p, - u, and - x operands are derived from the SVID ; historical BSD 12987 does not provide them. The - k operand is derived from System V; historical BSD 12988 does not provide it.

12989 On historical BSD systems, test - wdirectory always returned false because test 1 12990 tried to open the directory for writing, which always fails. 1

12991 Some additional primaries newly invented or from the KornShell appeared in an 12992 earlier draft as part of the Conditional Command ([[ ]] ): s1 > s2, s1 < s2, str = 1 12993 pattern, str != pattern, f1 - nt f2, f1 - ot f2, and f1 - ef f2. They were not carried 1 12994 forward into the test utility when the Conditional Command was removed from 12995 the shell because they have not been included in the test utility built into histor- 12996 ical implementations of the sh utility.

12997 The - t file_descriptor primary is shown with a mandatory argument because the 12998 grammar is ambiguous if it can be omitted. Historical implementations have 12999 allowed it to be omitted, providing a default of 1.

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

4.62 test — Evaluate expression 639

13000 4.63 touch — Change file access and modification times

13001 4.63.1 Synopsis

13002 touch [- acm ] [ - r ref_file | - t time ] file ...

13003 Obsolescent Version :

13004 touch [- acm ] [date_time ] file ...

13005 4.63.2 Description

13006 The touch utility shall change the modification and/or access times of files. The 13007 modification time is equivalent to the value of the st_mtime member of the stat 13008 structure for a file, as described in POSIX .1 {8};the access time is equivalent to the 13009 value of st_atime .

13010 The time used can be specified by the - t time option-argument, the correspond- 13011 ing time field(s) of the file referenced by the - r ref_file option-argument, or the 13012 date_time operand, as specified in the following subclauses. If none of these are 13013 specified, touch shall use the current time [the value returned by the equivalent 13014 of the POSIX .1 {8}time () function].

13015 For each file operand, touch shall perform actions equivalent to the following 13016 functions defined in POSIX .1 {8}:

13017 (1) If file does not exist, a creat () function call is made with the file operand 13018 used as the path argument and the value of the bitwise inclusive OR of 13019 S_IRUSR , S_IWUSR , S_IRGRP , S_IWGRP , S_IROTH , and S_IWOTH used 13020 as the mode argument.

13021 (2) The utime () function is called with the following arguments:

13022 (a) The file operand is used as the path argument.

13023 (b) The utimbuf structure members actime and modtime are deter- 13024 mined as described under 4.63.3.

13025 4.63.3 Options

13026 The touch utility shall conform to the utility argument syntax guidelines 13027 described in 2.10.2.

13028 The following options shall be supported by the implementation:

13029 - a Change the access time of file. Do not change the modification 13030 time unless - mis also specified.

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

640 4 Execution Environment Utilities