-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

4773 (2) For regular files:

4774 (a) The file’s user ID, group ID, and permission bits shall not be 4775 changed.

4776 (b) The file shall be truncated to zero length.

4777 (c) The st_ctime and st_mtime fields shall be marked for update.

4778 (3) For other file types, the effect is implementation defined.

4779 When a file is to be appended, the file shall be opened in a manner equivalent to 4780 using the O_APPEND flag, without the O_TRUNC flag, in the POSIX .1 {8}open () 4781 call.

4782 2.9.1.4.1 File Read, Write, and Creation Rationale. (This subclause is not a part of 4783 P1003.2)

4784 Even though it might be possible for a process to change the mode of a file to 4785 match a requested operation and change the mode back to its original state after 4786 the operation is completed, utilities are not allowed to do this unless the utility 4787 description states otherwise. As an example, the ed utility r command fails if the 4788 file to be read does not exist (even though it could create the file and then read it) 4789 or the file permissions do not allow read access [even though it could use the 4790 POSIX .1 {8}chmod () function to make the file readable before attempting to open 4791 the file].

4792 2.9.1.5 File Removal

4793 When a directory that is the root directory or current working directory of any 4794 process is removed, the effect is implementation defined. If file access permis- 4795 sions deny access, the requested operation shall fail. Otherwise, when a file is 4796 removed:

4797 (1) Its directory entry shall be removed from the file system.

4798 (2) The link count of the file shall be decremented.

4799 (3) If the file is an empty directory (see 2.2.2.43):

4800 (a) If no process has the directory open, the space occupied by the direc- 4801 tory shall be freed and the directory shall no longer be accessible.

4802 (b) If one or more processes have the directory open, the directory con- 4803 tents shall be preserved until all references to the file have been 4804 closed.

4805 (4) If the file is a directory that is not empty, the st_ctime field shall be 4806 marked for update.

4807 (5) If the file is not a directory:

4808 (a) If the link count becomes zero:

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

2.9 Dependencies on Other Standards 141

4809 [1] If no process has the file open, the space occupied by the file 4810 shall be freed and the file shall no longer be accessible.

4811 [2] If one or more processes have the file open, the file contents 4812 shall be preserved until all references to the file have been 4813 closed.

4814 (b) If the link count is not reduced to zero, the st_ctime field shall be 4815 marked for update.

4816 (6) The st_ctime and st_mtime fields of the containing directory shall be 4817 marked for update.

4818 2.9.1.5.1 File Removal Rationale. (This subclause is not a part of P1003.2)

4819 This is intended to be a summary of the POSIX .1 {8}unlink () and rmdir () require- 4820 ments needed by POSIX. 2.

4821 2.9.1.6 File Time Values

4822 All files have the three time values described by file times update in 2.2.2.69.

4823 2.9.1.6.1 File Time Values Rationale. (This subclause is not a part of P1003.2)

4824 All three time stamps specified by POSIX .1 {8}are needed for utilities like find , 4825 ls , make , test , and touch to work as expected.

4826 2.9.1.7 File Contents

4827 When a reference is made to the contents of a file, pathname , this means the 4828 equivalent of all of the data placed in the space pointed to by buf when performing 4829 the read () function calls in the following POSIX .1 {8}operations:

4830 while (read (fildes, buf, nbytes) > 0) 4831 ;

4832 If the file is indicated by a pathname pathname , the file descriptor shall be deter- 4833 mined by the equivalent of the following POSIX. 1 operation:

4834 fildes = open (pathname, O_RDONLY);

4835 The value of nbytes in the above sequence is unspecified; if the file is of a type 4836 where the data returned by read () would vary with different values, the value 4837 shall be one that results in the most data being returned.

4838 If the read () function calls would return an error, it is unspecified whether the 4839 contents of the file are considered to include any data from offsets in the file 4840 beyond where the error would be returned.

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

142 2 Terminology and General Requirements

4841 2.9.1.7.1 File Contents Rationale. (This subclause is not a part of P1003.2)

4842 This description is intended to convey the traditional behavior for all types of 4843 files. This matches the intuitive meaning for regular files, but the meaning is not 4844 always intuitive for other types of files. In particular, for FIFO s, pipes, and termi- 4845 nals it must be clear that the contents are not necessarily static at the time a file 4846 is opened, but they include the data returned by a sequence of reads until end-of- 4847 file is indicated. This is why the open () call is specified, with the O_NONBLOCK 4848 flag not set.

4849 Some files, especially character special files, are sensitive to the size of a read () 4850 request. The contents of the file are those resulting from proper choice of this 4851 size.

4852 2.9.1.8 Pathname Resolution

4853 The pathname resolution algorithm described by pathname resolution in 2.2.2.104 4854 shall be used by conforming POSIX. 2 implementations. See also file hierarchy in 4855 2.2.2.58.

4856 2.9.1.8.1 Pathname Resolution Rationale. (This subclause is not a part of P1003.2)

4857 The whole concept of hierarchical file systems and pathname resolution is 4858 assumed to be handled as in POSIX .1 {8}.

4859 2.9.1.9 Changing the Current Working Directory 2

4860 When the current working directory (see 2.2.2.159) is to be changed, unless the 2 4861 utility or function description states otherwise, the operation shall succeed unless 2 4862 a call to the POSIX .1 {8}chdir () function would fail when invoked with the new 2 4863 working directory pathname as its argument. 2

4864 2.9.1.9.1 Changing the Current Working Directory Rationale. (This subclause 2 4865 is not a part of P1003.2) 2

4866 This subclause covers the access permissions and pathname structures involved 2 4867 with changing directories, such as with cd or (the UPE -extended) mailx utilities. 2

4868 2.9.1.10 Establish the Locale

4869 The functionality of the POSIX .1 {8}setlocale () function is assumed to be available 4870 on all POSIX. 2 conformant systems; i.e., utilities that require the capability of 4871 establishing an international operating environment shall be permitted to set the 4872 specified category of the international environment.

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

2.9 Dependencies on Other Standards 143

4873 2.9.1.10.1 Establish the Locale Rationale. (This subclause is not a part of P1003.2)

4874 The entire concept of locale categories such as the LC_* variables along with any 4875 implementation-defined categories is assumed to be handled as in POSIX .1 {8}.

4876 2.9.1.11 Actions Equivalent to POSIX. 1 Functions

4877 Some utility descriptions specify that a utility performs actions equivalent to a 4878 POSIX .1 {8}function. Such specifications require only that the external effects be 4879 equivalent, not that any effect within the utility and visible only to the utility be 4880 equivalent.

4881 2.9.1.11.1 Actions Equivalent to POSIX. 1 Functions Rationale. (This subclause 4882 is not a part of P1003.2)

4883 An objection was received to an earlier draft that said this approach of equivalent 4884 functions was unreasonable, as the reader (and the person writing a test suite) 4885 would be responsible for interpreting which portions of POSIX .1 {8}were included 4886 and which were not. For example, would such intermediate effects as the setting 4887 of errno be required if the related POSIX .1 {8} function called for that? The 4888 answer is no: this standard is only concerned with the end results of functions 4889 against the file system and the environment, and not any intermediate values or 4890 results visible only to the programmer using the POSIX .1 {8}function in a C (or 4891 other high-level language) program.

4892 2.9.2 Concepts Derived from the C Standard

4893 Some of the standard utilities perform complex data manipulation using their 4894 own procedure and arithmetic languages, as defined in their Extended Descrip- 4895 tion or Operands subclauses. Unless otherwise noted, the arithmetic and seman- 4896 tic concepts (precision, type conversion, control flow, etc.) are equivalent to those 4897 defined in the C Standard {7},as described in the following subclauses. Note that 4898 there is no requirement that the standard utilities be implemented in any partic- 4899 ular programming language.

4900 2.9.2.0.1 Concepts Derived from the C Standard Rationale. (This subclause is 4901 not a part of P1003.2)

4902 This subclause was introduced to answer complaints that there was insufficient 4903 detail presented by such utilities as awk or sh about their procedural control 4904 statements and their methods of performing arithmetic functions. Earlier drafts, 4905 derived heavily from the original manual pages, contained statements such as 4906 ‘‘for loops similar to the C Standard {7},’’which was good enough for a general 4907 understanding, but insufficient for a real implementation.

4908 The C Standard {7}was selected as a model because most historical implementa- 4909 tions of the standard utilities were written in C. Thus, it is more likely that they 4910 will act in a manner desired by POSIX. 2 without modification.

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

144 2 Terminology and General Requirements

4911 Using the C Standard {7}is primarily a notational convenience, so the many ‘‘lit- 4912 tle languages’’ in POSIX. 2 would not have to be rigorously described in every 4913 aspect. Its selection does not require that the standard utilities be written in 4914 Standard C; they could be written in common-usage C, Ada, Pascal, assembler 4915 language, or anything else.

4916 The sizes of the various numeric values refer to C-language datatypes that are 1 4917 allowed to be different sizes by the C Standard {7}. Thus, like a C-language appli- 1 4918 cation, a shell application cannot rely on their exact size. However, it can rely on 1 4919 their minimum sizes expressed in the C Standard {7},such as {LONG _MAX} for a 1 4920 long type. 1

4921 2.9.2.1 Arithmetic Precision and Operations

4922 Integer variables and constants, including the values of operands and option- 4923 arguments, used by the standard utilities shall be implemented as equivalent to 4924 the C Standard {7}signed long data type; floating point shall be implemented as 4925 equivalent to the C Standard {7}double type. Conversions between types shall be 4926 as described in the C Standard {7}. All variables shall be initialized to zero if they 4927 are not otherwise assigned by the application’s input.

4928 Arithmetic operators and functions shall be implemented as equivalent to those in 4929 the cited C Standard {7}section, as listed in Table 2-14.

4930 The evaluation of arithmetic expressions shall be equivalent to that described in 4931 the C Standard {7}section 3.3 Expressions.

4932 2.9.2.2 Mathematic Functions

4933 Any mathematic functions with the same names as those in the C Standard {7}’s 4934 sections:

4935 4.5 Mathematics <math.h>

4936 4.10.2 Pseudo-random sequence generation functions

4937 shall be implemented to return the results equivalent to those returned from a 4938 call to the corresponding C function described in the C Standard {7}.

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

2.9 Dependencies on Other Standards 145

4939 Table 2-14 - C Standard Operators and Functions

4940 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4941 Operation C Standard {7}Equivalent Reference iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4942 ( ) 3.3.1 Primary Expressions iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4943 postfix ++ 4944 postfix - -

3.3.2 Postfix Operators iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4945 unary + 4946 unary - 4947 prefix ++ 4948 prefix - - 4949 ~ 4950 ! 4951 sizeof()

3.3.3 Unary Operators

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4952 * 4953 / 4954 %

3.3.5 Multiplicative Operators iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4955 + 4956 -

3.3.6 Additive Operators iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4957 << 4958 >>

3.3.7 Bitwise Shift Operators iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4959 <, <= 4960 >, >=

3.3.8 Relational Operators iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4961 == 4962 !=

3.3.9 Equality Operators iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4963 & 3.3.10 Bitwise AND Operator iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4964 ^ 3.3.11 Bitwise Exclusive OR Operator iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4965 | 3.3.12 Bitwise Inclusive OR Operator iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4966 && 3.3.13 Logical AND Operator iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4967 || 3.3.14 Logical OR Operator iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4968 expr?expr:expr 3.3.15 Conditional Operator iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4969 =, *=, /=, %=, +=, - = 4970 <<=, >>=, &=, ^=, |=

3.3.16 Assignment Operators iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4971 if ( ) 4972 if ( ) ... else 4973 switch ( )

3.6.4 Selection Statements iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4974 while ( ) 4975 do ... while ( ) 4976 for ( )

3.6.5 Iteration Statements iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4977 goto 4978 continue 4979 break 4980 return

3.6.6 Jump Statements

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii cc 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

cc 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

cc 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

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

146 2 Terminology and General Requirements

4981 2.10 Utility Conventions

4982 2.10.1 Utility Argument Syntax

4983 This subclause describes the argument syntax of the standard utilities and intro- 4984 duces terminology used throughout the standard for describing the arguments 4985 processed by the utilities.

4986 Within the standard, a special notation is used for describing the syntax of a 4987 utility’s arguments. Unless otherwise noted, all utility descriptions use this nota- 4988 tion, which is illustrated by this example (see 3.9.1):

4989 utility_name [- a ] [- b] [- c option_argument ] [- d | - e] 4990 [- f option_argument ] [operand ... ]

4991 The notation used for the Synopsis subclauses imposes requirements on the 4992 implementors of the standard utilities and provides a simple reference for the 4993 reader of the standard.

4994 (1) The utility in the example is named utility_name . It is followed by 4995 options , option-arguments , and operands . The arguments that consist of 4996 hyphens and single letters or digits, such as - a, are known as options (or, 4997 historically, flags ). Certain options are followed by an option-argument , 4998 as shown with [- c option_argument ]. The arguments following the last 4999 options and option-arguments are named operands .

5000 (2) Option-arguments are sometimes shown separated from their options by 5001 <blanks> , sometimes directly adjacent. This reflects the situation that 5002 in some cases an option-argument is included within the same argument 5003 string as the option; in most cases it is the next argument. The Utility 5004 Syntax Guidelines in 2.10.2 require that the option be a separate argu- 5005 ment from its option-argument, but there are some exceptions in this 5006 standard to ensure continued operation of historical applications:

5007 (a) If the Synopsis of a standard utility shows a <space> between an 5008 option and option-argument (as with [- c option_argument ] in the 5009 example), a conforming application shall use separate arguments 5010 for that option and its option-argument.

5011 (b) If a <space> is not shown (as with [- f option_argument ] in the 5012 example), a conforming application shall place an option and its 5013 option-argument directly adjacent in the same argument string, 5014 without intervening <blank> s.

5015 (c) Notwithstanding the requirements on conforming applications, a 5016 conforming implementation shall permit, but shall not require, an 5017 application to specify options and option-arguments as separate 5018 arguments whether or not a <space> is shown on the synopsis line.

5019 (d) A standard utility may also be implemented to operate correctly 5020 when the required separation into multiple arguments is violated 5021 by a nonconforming application.

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

2.10 Utility Conventions 147

5022 (3) Options are usually listed in alphabetical order unless this would make 5023 the utility description more confusing. There are no implied relation- 5024 ships between the options based upon the order in which they appear, 5025 unless otherwise stated in the Options subclause, or unless the exception 5026 in 2.10.2 guideline 11 applies. If an option that does not have option- 5027 arguments is repeated, the results are undefined, unless otherwise 5028 stated.

5029 (4) Frequently, names of parameters that require substitution by actual 5030 values are shown with embedded underscores. Alternatively, parameters 5031 are shown as follows:

5032 <parameter name>

5033 The angle brackets are used for the symbolic grouping of a phrase 5034 representing a single parameter and shall never be included in data sub- 5035 mitted to the utility.

5036 (5) When a utility has only a few permissible options, they are sometimes 5037 shown individually, as in the example. Utilities with many flags gen- 5038 erally show all of the individual flags (that do not take option-arguments) 5039 grouped, as in:

5040 utility_name [- abcDxyz ] [- p arg ] [operand ]

5041 Utilities with very complex arguments may be shown as follows:

5042 utility_name [options ] [operands ]

5043 (6) Unless otherwise specified, whenever an operand or option-argument is 5044 or contains a numeric value:

5045 — the number shall be interpreted as a decimal integer.

5046 — numerals in the range 0 to 2 147 483 647 shall be syntactically recog- 5047 nized as numeric values.

5048 — When the utility description states that it accepts negative numbers 5049 as operands or option-arguments, numerals in the range 5050 - 2 147 483 647 to 2 147 483 647 shall be syntactically recognized as 5051 numeric values.

5052 This does not mean that all numbers within the allowable range are 5053 necessarily semantically correct. A standard utility that accepts an 5054 option-argument or operand that is to be interpreted as a number, and 5055 for which a range of values smaller than that shown above is permitted 5056 by this standard, describes that smaller range along with the description 5057 of the option-argument or operand. If an error is generated, the utility’s 5058 diagnostic message shall indicate that the value is out of the supported 5059 range, not that it is syntactically incorrect.

5060 (7) Arguments or option-arguments enclosed in the [ and ] notation are 5061 optional and can be omitted. The [ and ] symbols shall never be included 5062 in data submitted to the utility.

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

148 2 Terminology and General Requirements

5063 (8) Arguments separated by the | vertical bar notation are mutually 5064 exclusive. The | symbols shall never be included in data submitted to 5065 the utility. Alternatively, mutually exclusive options and operands may 5066 be listed with multiple Synopsis lines. For example:

5067 utility_name - d [- a ] [- c option_argument ] [operand ... ]

5068 utility_name - e [- b] [operand ... ]

5069 When multiple synopsis lines are given for a utility, that is an indication 5070 that the utility has mutually exclusive arguments. These mutually 5071 exclusive arguments alter the functionality of the utility so that only cer- 5072 tain other arguments are valid in combination with one of the mutually 5073 exclusive arguments. Only one of the mutually exclusive arguments is 5074 allowed for invocation of the utility. Unless otherwise stated in an 5075 accompanying Options subclause, the relationships between arguments 5076 depicted in the Synopsis subclauses are mandatory requirements placed 5077 on conforming applications. The use of conflicting mutually exclusive 5078 arguments produces undefined results, unless a utility description 5079 specifies otherwise. When an option is shown without the [ ] brackets, it 5080 means that option is required for that version of the Synopsis. However, 5081 it is not required to be the first argument, as shown in the example 5082 above, unless otherwise stated.

5083 (9) Ellipses (...) are used to denote that one or more occurrences of an option 5084 or operand are allowed. When an option or an operand followed by 5085 ellipses is enclosed in brackets, zero or more options or operands can be 5086 specified. The forms

5087 utility_name - f option_argument ... [operand ... ] 1

5088 utility_name [- g option_argument ] ... [operand ... ]

5089 indicate that multiple occurrences of the option and its option-argument 5090 preceding the ellipses are valid, with semantics as indicated in the 5091 Options subclause of the utility. (See also Guideline 11 in 2.10.2.) In the 1 5092 first example, each option-argument requires a preceding - f and at least 1 5093 one - f option_argument must be given. 1

5094 (10) When the synopsis line is too long to be printed on a single line in this 5095 document, the indented lines following the initial line are continuation 5096 lines. An actual use of the command would appear on a single logical 5097 line.

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

2.10 Utility Conventions 149

5098 2.10.1.1 Utility Argument Syntax Rationale. (This subclause is not a part of P1003.2)

5099 This is the subclause where the definitions of option , option-argument , and 5100 operand come together.

5101 The working group felt that recent trends toward diluting the Synopsis sub- 5102 clauses of historical manual pages to something like:

5103 command [options ] [operands ]

5104 were a disservice to the reader. Therefore, considerable effort was placed into 5105 rigorous definitions of all the command line arguments and their interrelation- 5106 ships. The relationships depicted in the Synopses are normative parts of this 5107 standard; this information is sometimes repeated in textual form, but that is only 5108 for clarity within context.

5109 The use of ‘‘undefined’’ for conflicting argument usage and for repeated usage of 5110 the same option is meant to prevent portable applications from using conflicting 5111 arguments or repeated options, unless specifically allowed, as is the case with ls 5112 (which allows simultaneous, repeated use of the - C, - l , and - 1 options). Many 5113 historical implementations will tolerate this usage, choosing either the first or the 5114 last applicable argument, and this tolerance can continue, but portable applica- 5115 tions cannot rely upon it. (Other implementations may choose to print usage mes- 5116 sages instead.)

5117 The use of ‘‘undefined’’ for conflicting argument usage also allows an implementa- 5118 tion to make reasonable extensions to utilities where the implementor considers 5119 mutually exclusive options according to POSIX. 2 to have a sensible meaning and 5120 result.

5121 POSIX. 2 does not define the result of a utility when an option-argument or 5122 operand is not followed by ellipses and the application specifies more than one of 5123 that option-argument or operand. This allows an implementation to define valid 5124 (although nonstandard) behavior for the utility when more than one such option 5125 or operand are specified.

5126 Allowing <blank> s after an option (i.e., placing an option and its option- 5127 argument into separate argument strings) when the standard does not require it 5128 encourages portability of users, while still preserving backward compatibility of 5129 scripts. Inserting <blank> s between the option and the option-argument is pre- 5130 ferred; however, historical usage has not been consistent in this area; therefore, 5131 <blank> s are required to be handled by all implementations, but implementa- 5132 tions are also allowed to handle the historical syntax. Another justification for 5133 selecting the multiple-argument method was that the single-argument case is 5134 inherently ambiguous when the option-argument can legitimately be a null 5135 string.

5136 Wording was also added to explicitly state that digits are permitted as operands 5137 and option-arguments. The lower and upper bounds for the values of the 5138 numbers used for operands and option-arguments were derived from the 5139 C Standard {7}values for {LONG _MIN }and {LONG _MAX}. The requirement on the 5140 standard utilities is that numbers in the specified range do not cause a syntax

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

150 2 Terminology and General Requirements

5141 error although the specification of a number need not be semantically correct for a 5142 particular operand or option-argument of a utility. For example, the specification 5143 of dd obs=3000000000 would yield undefined behavior for the application and 5144 would be a syntax error because the number 3 000 000 000 is outside of the range 5145 - 2 147 483 647 to +2 147 483 647. On the other hand, dd obs=2000000000 may 5146 cause some error, such as ‘‘blocksize too large,’’ rather than a syntax error.

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

2.10 Utility Conventions 151

5147 2.10.2 Utility Syntax Guidelines

5148 The following guidelines are established for the naming of utilities and for the 5149 specification of options, option-arguments, and operands. Clause 7.5 describes a 5150 function that assists utilities in handling options and operands that conform to 5151 these guidelines.

5152 Operands and option-arguments can contain characters not specified in 2.4.

5153 The guidelines are intended to provide guidance to the authors of future utilities. 5154 Some of the standard utilities do not conform to all of these guidelines; in those 5155 cases, the Options subclauses describe the deviations.

5156 Guideline 1: Utility names should be between two and nine characters, 5157 inclusive.

5158 Guideline 2: Utility names should include lowercase letters (the lower 5159 character classification) from the set described in 2.4 and 5160 digits only.

5161 Guideline 3: Each option name should be a single alphanumeric charac- 5162 ter (the alnum character classification) from the set 5163 described in 2.4. The - W(capital-W) option shall be reserved 5164 for vendor extensions. 5165 NOTE: The other alphanumeric characters are subject to standardization 5166 in the future, based on historical usage. Implementors should be aware 5167 that future POSIX working groups may offer little sympathy to vendors 5168 with isolated extensions in conflict with future drafts.

5169 Guideline 4: All options should be preceded by the ’ - ’ delimiter charac- 5170 ter.

5171 Guideline 5: Options without option-arguments should be accepted when 5172 grouped behind one ’ - ’ delimiter.

5173 Guideline 6: Each option and option-argument should be a separate argu- 5174 ment, except as noted in 2.10.1, item (2).

5175 Guideline 7: Option-arguments should not be optional.

5176 Guideline 8: When multiple option-arguments are specified to follow a 5177 single option, they should be presented as a single argu- 5178 ment, using commas within that argument or <blank> s 2 5179 within that argument to separate them.

5180 Guideline 9: All options should precede operands on the command line.

5181 Guideline 10: The argument "- - " should be accepted as a delimiter indi- 5182 cating the end of options. Any following arguments should 5183 be treated as operands, even if they begin with the ’ - ’ char- 5184 acter. The "- - " argument should not be used as an option 5185 or as an operand.

5186 Guideline 11: The order of different options relative to one another should 5187 not matter, unless the options are documented as mutually

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

152 2 Terminology and General Requirements

5188 exclusive and such an option is documented to override any 5189 incompatible options preceding it. If an option that has 5190 option-arguments is repeated, the option and option- 5191 argument combinations should be interpreted in the order 5192 specified on the command line.

5193 Guideline 12: The order of operands may matter and position-related 5194 interpretations should be determined on a utility-specific 5195 basis.

5196 Guideline 13: For utilities that use operands to represent files to be 5197 opened for either reading or writing, the "- " operand should 5198 be used only to mean standard input (or standard output 5199 when it is clear from context that an output file is being 5200 specified).

5201 Any utility claiming conformance to these guidelines shall conform completely to 5202 these guidelines, as if these guidelines contained the term ‘‘shall’’ instead of 5203 ‘‘should,’’ except that the utility is permitted to accept usage in violation of these 5204 guidelines for backward compatibility as long as the required form is also 5205 accepted.

5206 Guidelines 1 and 2 are offered as guidance for locales using Latin alphabets. No 5207 recommendations are made by this standard concerning utility naming in other 5208 locales.

5209 2.10.2.1 Utility Syntax Guidelines Rationale. (This subclause is not a part of 5210 P1003.2)

5211 This subclause is based on the rules listed in the SVID . It was included for two 5212 reasons:

5213 (1) The individual utility descriptions in Sections 4, 5, and 6, and Annexes A 5214 and C needed a set of common (although not universal) actions on which 5215 they could anchor their descriptions of option and operand syntax. Most 5216 of the standard utilities actually do use these guidelines, and many of 5217 their historical implementations use the getopt () function for their pars- 5218 ing. Therefore, it was simpler to cite the rules and merely identify excep- 5219 tions.

5220 (2) Writers of portable applications need suggested guidelines if the POSIX 5221 community is to avoid the chaos of historical UNIX system command syn- 5222 tax.

5223 It is recommended that all future utilities and applications use these guidelines to 5224 enhance ‘‘user portability.’’ The fact that some historical utilities could not be 5225 changed (to avoid breaking existing applications) should not deter this future 5226 goal.

5227 The voluntary nature of the guidelines is highlighted by repeated uses of the word 5228 should throughout. This usage should not be misinterpreted to imply that utili- 5229 ties that claim conformance in their Options subclauses do not always conform.

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

2.10 Utility Conventions 153

5230 Guideline 2 recommends the naming of utilities. In 3.9.1, it is further stated that 5231 a command used in the shell command language cannot be named with a trailing 5232 colon.

5233 Guideline 3 was changed to allow alphanumeric characters (letters and digits) 5234 from the character set to allow compatibility with historical usage. Historical 5235 practice allows the use of digits wherever practical; and there are no portability 5236 issues that would prohibit the use of digits. In fact, from an internationalization 5237 viewpoint, digits (being nonlanguage dependent) are preferable over letters (a 5238 ‘‘- 2’’is intuitively self-explanatory to any user, while in the ‘‘- f filename ’’the 5239 letter f is a mnemonic aid only to speakers of Latin based languages where 5240 ‘‘filename’’ happens to translate to a word that begins with f . Since guideline 3 5241 still retains the word ‘‘single,’’ multidigit options are not allowed. Instances of 5242 historical utilities that used them have been marked obsolescent in this standard, 5243 with the numbers being changed from option names to option-arguments.

5244 It is difficult to come up with a satisfactory solution to the problem of namespace 5245 in option characters. When the POSIX. 2 group desired to extend the historical cc 5246 utility to accept C Standard {7}programs, it found that all of the portable alpha- 5247 bet was already in use by various vendors. Thus, it had to devise a new name, 5248 c89 , rather than something like cc -X. There were suggestions that implemen- 5249 tors be restricted to providing extensions through various means (such as using a 5250 plus-sign as the option delimiter or using option characters outside the 5251 alphanumeric set) that would reserve all of the remaining alphanumeric charac- 5252 ters for future POSIX standards. These approaches were resisted because they 5253 lacked the historical style of UNIX. Furthermore, if a vendor-provided option 5254 should become commonly used in the industry, it would be a candidate for stan- 5255 dardization. It would be desireable to standardize such a feature using existing 5256 practice for the syntax (the semantics can be standardized with any syntax). This 5257 would not be possible if the syntax was one reserved for the vendor. However, 5258 since the standardization process may lead to minor changes in the semantics, it 5259 may prove to be better for a vendor to use a syntax that will not be affected by 5260 standardization. As a compromise, the following statements are made by the 5261 developers of POSIX. 2:

5262 — In future revisions to this standard, and in other POSIX standards, every 5263 attempt will be made to develop new utilities and features that conform to 5264 the Utility Syntax Guidelines.

5265 — Future extensions and additions to POSIX standards will not use the - W 5266 (capital W) option. This option is forever reserved to implementors for 5267 extensions, in a manner reminiscent of the option’s use in historical ver- 5268 sions of the cc utility. The other alphanumeric characters are subject to 5269 standardization in the future, based on historical usage.

5270 Implementors should be cognizant of these intentions and aware that future 5271 POSIX working groups will offer little sympathy to vendors with extensions in 5272 conflict with future drafts. In the first version of POSIX. 2, vendors held a virtual 5273 veto power when conflicts arose with their extensions; in the future, POSIX work- 5274 ing groups may be less concerned about preserving isolated extensions that 5275 conflict with these statements of intent.

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

154 2 Terminology and General Requirements

5276 Guideline 8 includes the concept of comma-separated lists in a single argument. 5277 It is up to the utility to parse such a list itself because getopt () just returns the 5278 single string. This situation was retained so that certain historical utilities 5279 wouldn’t violate the guidelines. Applications preparing for international use 5280 should be aware of an occasional problem with comma-separated lists: in some 5281 locales, the comma is used as the radix character. Thus, if an application is 5282 preparing operands for a utility that expects a comma-separated lists, it should 5283 avoid generating noninteger values through one of the means that is influenced 5284 by setting the LC_NUMERIC variable [such as awk, bc , printf , or printf ()].

5285 Applications calling any utility with a first operand starting with "-" should usu- 5286 ally specify "--" , as indicated by Guideline 10, to mark the end of the options. 5287 This is true even if the Synopsis in this standard does not specify any options; 5288 implementations may provide options as extensions to this standard. The stan- 5289 dard utilities that do not support Guideline 10 indicate that fact in the Options 5290 subclause of the utility description.

5291 Guideline 11 was modified to clarify that the order of different options should not 5292 matter relative to one another. However, the order of repeated options that also 5293 have option-arguments may be significant; therefore, such options are required to 5294 be interpreted in the order that they are specified. The make utility is an instance 5295 of a historical utility that uses repeated options in which the order is significant. 5296 Multiple files are specified by giving multiple instances of the - f option, for exam- 5297 ple:

5298 make -f common_header -f specific_rules target

5299 Guideline 13 does not imply that all of the standard utilities automatically accept 5300 the operand "- " to mean standard input or output, nor does it specify the actions 5301 of the utility upon encountering multiple "- " operands. It simply says that, by 5302 default, "- " operands shall not be used for other purposes in the file 5303 reading/writing [but not stat ()ing, unlink ()ing, touch ing, etc.] utilities. All infor- 5304 mation concerning actual treatment of the "- " operand is found in the individual 5305 utility clauses.

5306 An area of concern that was expressed during the balloting process was that as 5307 implementations mature implementation-defined utilities and implementation- 5308 defined utility options will result. The notion was expressed that there needed to 5309 be a standard way, say an environment variable or some such mechanism, to 5310 identify implementation-defined utilities separately from standard utilities that 5311 may have the same name. It was decided that there already exist several ways of 5312 dealing with this situation and that it is outside of the scope of the standard to 5313 attempt to standardize in the area of nonstandard items. A method that exists on 5314 some historical implementations is the use of the so-called /local/bin or 5315 /usr/local/bin directory to separate local or additional copies or versions of 5316 utilities. Another method that is also used is to isolate utilities into completely 5317 separate domains. Still another method to ensure that the desired utility is being 5318 used is to request the utility by its full pathname. There are, to be sure, many 5319 approaches to this situation; the examples given above serve to illustrate that 5320 there is more than one.

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

2.10 Utility Conventions 155

5321 2.11 Utility Description Defaults

5322 This clause describes all of the subclauses used within the utility clauses in Sec- 5323 tion 4 and the other sections that describe standard utilities. It describes:

5324 (1) Intended usage of the subclause.

5325 (2) Global defaults that affect all the standard utilities.

5326 2.11.0.1 Utility Description Defaults Rationale. (This subclause is not a part of 5327 P1003.2)

5328 This clause is arranged with headings in the same order as all the utility descrip- 5329 tions. It is a collection of related and unrelated information concerning:

5330 (1) The default actions of utilities.

5331 (2) The meanings of notations used in the standard that are specific to indi- 5332 vidual utility subclauses.

5333 Although this material may seem out of place in Section 2, it is important that 5334 this information appear before any of the utilities to be described later. Unfor- 5335 tunately, since the utilities are split into multiple major sections (chapters), this 5336 information could not be placed into any one of those sections without confusing 5337 cross references.

5338 2.11.1 Synopsis

5339 The Synopsis subclause summarizes the syntax of the calling sequence for the 5340 utility, including options, option-arguments, and operands. Standards for utility 5341 naming are described in 2.10.2; for describing the utility’s arguments in 2.10.1.

5342 2.11.2 Description

5343 The Description subclause describes the actions of the utility. If the utility has a 5344 very complex set of subcommands or its own procedural language, an Extended 5345 Description subclause is also provided. Most explanations of optional functional- 5346 ity are omitted here, as they are usually explained in the Options subclause.

5347 Some utilities in this standard are described in terms of equivalent POSIX .1 {8} 5348 functionality. As explained in 1.1, a fully conforming POSIX .1 {8} base is not a 5349 prerequisite for this standard. When specific functions are cited, the underlying 5350 operating system shall provide equivalent functionality and all side effects associ- 5351 ated with successful execution of the function. The treatment of errors and inter- 5352 mediate results from the individual functions cited are generally not specified by 5353 this standard. See the utility’s Exit Status and Consequences of Errors sub- 5354 clauses for all actions associated with errors encountered by the utility.

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

156 2 Terminology and General Requirements

5355 2.11.3 Options

5356 The Options subclause describes the utility options and option-arguments, and 5357 how they modify the actions of the utility. Standard utilities that have options 5358 either fully comply with the 2.10.2 or describe all deviations. Apparent disagree- 5359 ments between functionality descriptions in the Options and Description (or 5360 Extended Description) subclauses are always resolved in favor of the Options 5361 subclause.

5362 Each Options subclause that uses the phrase ‘‘The ... utility shall conform to the 5363 utility argument syntax guidelines ...’’ refers only to the use of the utility as 5364 specified by this standard; implementation extensions should also conform to the 5365 guidelines, but may allow exceptions for historical practice.

5366 Unless otherwise stated in the utility description, when given an option unrecog- 5367 nized by the implementation, or when a required option-argument is not provided, 5368 standard utilities shall issue a diagnostic message to standard error and exit with 5369 a nonzero exit status.

5370 Default Behavior: When this subclause is listed as ‘‘None,’’it means that the 5371 implementation need not support any options. Standard utilities that do not 5372 accept options, but that do accept operands, shall recognize "- - " as a first argu- 5373 ment to be discarded.

5374 2.11.3.1 Options Rationale. (This subclause is not a part of P1003.2)

5375 Although it has not always been possible, the working group has tried to avoid 5376 repeating information and therefore reduced the risk that the duplicate explana- 5377 tions are somehow modified to be out of sync.

5378 The requirement for recognizing - - is because portable applications need a way to 5379 shield their operands from any arbitrary options that the implementation may 5380 provide as an extension. For example, if the standard utility foo is listed as tak- 5381 ing no options, and the application needed to give it a pathname with a leading 5382 hyphen, it could safely do it as:

5383 foo - - -myfile

5384 and avoid any problems with - mused as an extension.

5385 2.11.4 Operands

5386 The Operands subclause describes the utility operands, and how they affect the 5387 actions of the utility. Apparent disagreements between functionality descriptions 5388 in the Operands and Description (or Extended Description) subclauses are always 5389 resolved in favor of the Operands subclause.

5390 If an operand naming a file can be specified as - , which means to use the stan- 5391 dard input instead of a named file, this shall be explicitly stated in this subclause. 5392 Unless otherwise stated, the use of multiple instances of - to mean standard 5393 input in a single command produces unspecified results.

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

2.11 Utility Description Defaults 157

5394 Unless otherwise stated, the standard utilities that accept operands shall process 5395 those operands in the order specified in the command line.

5396 Default Behavior: When this subclause is listed as ‘‘None,’’it means that the 5397 implementation need not support any operands.

5398 2.11.4.1 Operands Rationale. (This subclause is not a part of P1003.2)

5399 This usage of - is never shown in the Synopsis. Similarly, this usage of - - is 5400 never shown.

5401 The requirement for processing operands in command line order is to avoid a 5402 ‘‘WeirdNIX’’utility that might choose to sort the input files alphabetically, by size, 5403 or by directory order. Although this might be acceptable for some utilities, in gen- 5404 eral the programmer has a right to know exactly what order will be chosen.

5405 Some of the standard utilities take multiple file operands and act as if they were 5406 processing the concatenation of those files. For example,

5407 asa file1 file2 and cat file1 file2 | asa

5408 have similar results when questions of file access, errors, and performance are 5409 ignored. Other utilities, such as grep or wc, have completely different results in 5410 these two cases. This latter type of utility is always identified in its Description 5411 or Operands subclauses, whereas the former is not. Although it might be possible 5412 to create a general assertion about the former case, the following points must be 5413 addressed:

5414 — Access times for the files might be different in the operand case versus the 5415 cat case.

5416 — The utility may have error messages that are cognizant of the input file 5417 name and this added value should not be suppressed. (As an example, awk 5418 sets a variable with the file name at each file boundary.)

5419 2.11.5 External Influences

5420 The External Influences subclause describes all input data that is specified by the 5421 invoker, data received from the environment, and other files or databases that 5422 may be used by the utility. There are four subclauses that contain all the sub- 5423 stantive information about external influences; because of this, this level of 5424 header is always left blank.

5425 Certain of the standard utilities describe how they can invoke other utilities or 5426 applications, such as by passing a command string to the command interpreter. 5427 The external requirements of such invoked utilities are not described in the sub- 5428 clause concerning the standard utility that invokes them.

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

158 2 Terminology and General Requirements

5429 2.11.5.1 Standard Input

5430 The Standard Input subclause describes the standard input of the utility. This 5431 subclause is frequently merely a reference to the following subclause, because 5432 many utilities treat standard input and input files in the same manner. Unless 5433 otherwise stated, all restrictions described in Input Files apply to this subclause 5434 as well.

5435 Use of a terminal for standard input may cause any of the standard utilities that 5436 read standard input to stop when used in the background. For this reason, appli- 5437 cations should not use interactive features in scripts to be placed in the back- 5438 ground.

5439 The specified standard input format of the standard utilities shall not depend on 5440 the existence or value of the environment variables defined in this standard, 5441 except as provided by this standard.

5442 Default Behavior: When this subclause is listed as ‘‘None,’’it means that the 5443 standard input shall not be read when the utility is used as described by this 5444 standard.

5445 2.11.5.1.1 Standard Input Rationale. (This subclause is not a part of P1003.2)

5446 This subclause was globally renamed from Standard Input Format in previous 5447 drafts to better reflect its role in describing the existence and usage of the file, in 5448 addition to its format.

5449 2.11.5.2 Input Files

5450 The Input Files subclause describes the files, other than the standard input, used 5451 as input by the utility. It includes files named as operands and option-arguments 5452 as well as other files that are referred to, such as startup/initialization files, data- 5453 bases, etc. Commonly-used files are generally described in one place and cross- 5454 referenced by other utilities.

5455 Some of the standard utilities, such as filters, process input files a line or a block 5456 at a time and have no restrictions on the maximum input file size. Some utilities 5457 may have size limitations that are not as obvious as file space or memory limita- 5458 tions. Such limitations should reflect resource limitations of some sort, not arbi- 5459 trary limits set by implementors. Implementations shall define in the confor- 5460 mance documentation those utilities that are limited by constraints other than 5461 file system space, available memory, and other limits specifically cited by this 5462 standard, and identify what the constraint is, and indicate a way of estimating 5463 when the constraint would be reached. Similarly, some utilities descend the 5464 directory tree (recursively). Implementations shall also document any limits that 5465 they may have in descending the directory tree that are beyond limits cited by 5466 this standard.

5467 When a standard utility reads a seekable input file and terminates without an 1 5468 error before it reaches end-of-file, the utility shall ensure that the file offset in the 1 5469 open file description is properly positioned just past the last byte processed by the 1

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

2.11 Utility Description Defaults 159

5470 utility. For files that are not seekable, the state of the file offset in the open file 1 5471 description for that file is unspecified. 1

5472 When an input file is described as a text file , the utility produces undefined 5473 results if given input that is not from a text file, unless otherwise stated. Some 5474 utilities (e.g., make , read , sh , etc.) allow for continued input lines using an 5475 escaped <newline> convention; unless otherwise stated, the utility need not be 5476 able to accumulate more than {LINE _MAX}bytes from a set of multiple, continued 5477 input lines. If a utility using the escaped <newline> convention detects an end- 5478 of-file condition immediately after an escaped <newline> , the results are 5479 unspecified.

5480 Record formats are described in a notation similar to that used by the C language 5481 function, printf (). See 2.12 for a description of this notation.

5482 Default Behavior: When this subclause is listed as ‘‘None,’’ it means that no 5483 input files are required to be supplied when the utility is used as described by this 5484 standard.

5485 2.11.5.2.1 Input Files Rationale. (This subclause is not a part of P1003.2)

5486 This subclause was globally renamed from Input File Formats in previous drafts 5487 to better reflect its role in describing the existence and usage of the files, in addi- 5488 tion to their format.

5489 The description of file offsets answers the question: Are the following three com- 1 5490 mands equivalent? 1

5491 tail -n +2 file 1 5492 (sed -n 1q; cat) < file 1 5493 cat file | (sed -n 1q; cat) 1

5494 The answer is that a conforming application cannot assume they are equivalent. 1 5495 The second command is equivalent to the first only when the file is seekable. In 1 5496 the third command, if the file offset in the open file description were not 1 5497 unspecified, sed would have to be implemented so that it read from the pipe one 1 5498 byte at a time or it would have to employ some method to seek backwards on the 1 5499 pipe. Such functionality is not defined currently in POSIX .1 {8}and does not exist 1 5500 on all historical systems. Other utilities, such as head , read , and sh , have simi- 1 5501 lar properties, so the restriction is described globally in this clause. A future revi- 1 5502 sion to this standard may require that the standard utilities leave the file offset in 1 5503 a consistent state for pipes as well as regular files. 1

5504 The description of conformance documentation about file sizes follows many 5505 changes of direction by the working group. Originally, there appeared a limit, 5506 {ED_FILE _MAX}, that hoped to impose a minimum file size on ed , which has been 5507 historically limited to relatively small files. This received objections from various 5508 members who said that such a limit merely invited sloppy programming; there 5509 should be no limits to a ‘‘well-written’’ ed . Thus, Draft 8 removed the limit and 5510 inserted rationale that this meant ed would have to process files of virtually 5511 unlimited size. (Surprisingly, no objections or comments were received about that 5512 sentence.) However, in discussing the matter with representatives of POSIX. 3, it

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

160 2 Terminology and General Requirements