IEEE P1003.2a Draft 8 - December 1991

Copyright � 1991 by the Institute of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change. The publication, distribution, or copying of this draft, as well as all derivative works based on this draft, is expressly prohibited except as set forth below.

Permission is hereby granted for IEEE Standards Committee participants to reproduce this document for purposes of IEEE standardization activities only, and subject to the restrictions contained herein.

Permission is hereby also granted for member bodies and technical committees of ISO and IEC to reproduce this document for purposes of developing a national position, subject to the restrictions contained herein.

Permission is hereby also granted to the preceding entities to make limited copies of this document in an electronic form only for the stated activities.

The following restrictions apply to reproducing or transmitting the document in any form: 1) all copies or portions thereof must identify the document’s IEEE project number and draft number, and must be accompanied by this entire notice in a prominent location; 2) no portion of this document may be redistributed in any modified or abridged form without the prior approval of the IEEE Standards Department.

Other entities seeking permission to reproduce this document, or any portion thereof, for standardization or other activities, must contact the IEEE Standards Department for the appropriate license.

Use of information contained in this unapproved draft is at your own risk.

IEEE Standards Department Copyright and Permissions 445 Hoes Lane, P.O. Box 1331 Piscataway, NJ 08855-1331, USA +1 (908) 562-3800 +1 (908) 562-1571 [FAX]

5613 5.29 time — Time a simple command

5614 5.29.1 Synopsis

5615 time [- p] utility [argument ... ]

5616 5.29.2 Description

5617 The time utility shall invoke the utility named by the utility operand with argu- 5618 ments supplied as the argument operands and write a message to standard error 5619 that lists timing statistics for the utility. The message shall include the following 5620 information:

5621 — The elapsed (‘‘real’’)time between invocation of utility and its termination.

5622 — The User CPU time, equivalent to the sum of the tms_utime and tms_cutime 5623 fields returned by the POSIX .1 {8}times () function for the process in which 5624 utility is executed.

5625 — The System CPU time, equivalent to the sum of the tms_stime and 5626 tms_cstime fields returned by the POSIX .1 {8}times () function for the pro- 5627 cess in which utility is executed.

5628 The precision of the timing shall be no less than the granularity defined for the 5629 size of the clock tick unit on the system, but the results shall be reported in terms 5630 of standard time units (e.g., 0.02 seconds, 00:00:00.02, 1m33.75s, 365.21 seconds), 5631 not numbers of clock ticks.

5632 When time is used as part of a pipeline, the times reported are unspecified, 8 5633 except when it is the sole command within a grouping command (see 3.9.4.1) in 8 5634 that pipeline. For example, the commands on the left are unspecified; those on 8 5635 the right report on utilities a and c, respectively. 8

5636 time a | b | c { time a } | b | c 8 5637 a | b | time c a | b | (time c) 8

5638 5.29.3 Options

5639 The time utility shall conform to the utility argument syntax guidelines 5640 described in 2.10.2.

5641 The following option shall be supported by the implementation:

5642 - p Write the timing output to standard error in the format shown in 7 5643 5.29.6.2. 7

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

5.29 time — Time a simple command 243

P1003.2a/D8 INFORMATION TECHNOLOGY—POSIX

5644 5.29.4 Operands

5645 The following operands shall be supported by the implementation:

5646 utility The name of a utility that is to be invoked. If the utility operand 5647 names any of the special built-in utilities in 3.14, the results are 5648 undefined.

5649 argument Any string to be supplied as an argument when invoking the util- 5650 ity named by the utility operand.

5651 5.29.5 External Influences

5652 5.29.5.1 Standard Input

5653 None.

5654 5.29.5.2 Input Files

5655 None.

5656 5.29.5.3 Environment Variables

5657 The following environment variables shall affect the execution of time :

5658 LANG This variable shall determine the locale to use for the 5659 locale categories when both LC_ALL and the correspond- 5660 ing environment variable (beginning with LC_) do not 5661 specify a locale. See 2.6.

5662 LC_ALL This variable shall determine the locale to be used to over- 5663 ride any values for locale categories specified by the set- 5664 tings of LANG or any environment variables beginning 5665 with LC_.

5666 LC_CTYPE This variable shall determine the locale for the interpreta- 5667 tion of sequences of bytes of text data as characters (e.g., 5668 single- versus multibyte characters in arguments).

5669 LC_MESSAGES This variable shall determine the language in which mes- 5670 sages should be written.

5671 LC_NUMERIC This variable shall determine the locale for numeric for- 5672 matting.

5673 PATH This variable shall determine the search path that shall 5674 be used to locate the utility to be invoked. See 2.6.

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

244 5 User Portability Utilities Option

5675 5.29.5.4 Asynchronous Events 5676 Default.

5677 5.29.6 External Effects

5678 5.29.6.1 Standard Output 5679 None.

5680 5.29.6.2 Standard Error 5681 The standard error shall be used to write the timing statistics described in 5.29.2. 5682 If - p is specified, the following format shall be used in the POSIX Locale: 5683 "real %f\nuser %f\nsys %f\n" , <real seconds> , <user seconds> , 5684 <system seconds> 5685 where each floating point number shall be expressed in seconds. The precision 5686 used may be less than the default six digits of %f, but shall be sufficiently precise 5687 to accommodate the size of the clock tick on the system (for example, if there were 5688 60 clock ticks per second, at least two digits shall follow the radix character). The 5689 number of digits following the radix character shall be no less than one, even if 5690 this always results in a trailing zero. The implementation may append white 5691 space and additional information following the format shown here.

5692 5.29.6.3 Output Files 5693 None.

5694 5.29.7 Extended Description 5695 None.

5696 5.29.8 Exit Status 5697 If the utility utility is invoked, the exit status of time shall be the exit status of 7 5698 utility; otherwise, the time utility shall exit with one of the following values: 7 5699 1- 125 An error occurred in the time utility. 7 5700 126 The utility specified by utility was found but could not be invoked. 7 5701 127 The utility specified by utility could not be found. 7

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

5.29 time — Time a simple command 245

P1003.2a/D8 INFORMATION TECHNOLOGY—POSIX

5702 5.29.9 Rationale. (This subclause is not a part of P1003.2a)

5703 Examples, Usage

5704 It is frequently desirable to apply time to pipelines or lists of commands. This 5705 can be done by placing pipelines and command lists in a single file; this file can 5706 then be invoked as a utility, and the time applies to everything in the file.

5707 Alternatively, the following command can be used to apply time to a complex 5708 command:

5709 time sh -c ’complex-command-line ’

5710 However, note that on some historical systems that do not implement job control, 8 5711 not all of the processes in a pipeline have to be owned by the same parent process 8 5712 (they are sometimes owned by init ). Some of the process times in a pipeline are 8 5713 therefore invisible to the POSIX .1 {8}times () function and to the time utility. 8

5714 The command , env , nice , nohup , time , and xargs utilities have been specified to 7 5715 use exit code 127 if an error occurs so that applications can distinguish ‘‘failure to 7 5716 find a utility’’ from ‘‘invoked utility exited with an error indication.’’ The value 7 5717 127 was chosen because it is not commonly used for other meanings; most utilities 7 5718 use small values for ‘‘normal error conditions’’ and the values above 128 can be 7 5719 confused with termination due to receipt of a signal. The value 126 was chosen in 7 5720 a similar manner to indicate that the utility could be found, but not invoked. 7 5721 Some scripts produce meaningful error messages differentiating the 126 and 127 7 5722 cases. The distinction between exit codes 126 and 127 is based on KornShell 8 5723 practice that uses 127 when all attempts to exec the utility fail with [ENOENT ], 8 5724 and uses 126 when any attempt to exec the utility fails for any other reason. 8

5725 History of Decisions Made

5726 The time utility was originally proposed for the base POSIX. 2 standard, but it 5727 was rejected because it was not useful for portable applications:

5728 — The underlying CPU definitions from POSIX .1 {8}are somewhat vague, so 5729 the numeric output could not be compared accurately between systems, or 5730 even between invocations.

5731 — The creation of portable benchmark programs was outside the POSIX. 2 5732 scope of work.

5733 However, time does fit in the scope of user portability. Human judgment can be 5734 applied to the analysis of the output and it could be very useful in hands-on 5735 debugging of applications or in providing subjective measures of system perfor- 5736 mance.

5737 The default output format has been left unspecified because historical implemen- 5738 tations differ greatly in their style of depicting the numbers. The - p was invented 5739 to provide scripts a common means of obtaining this information.

5740 The KornShell time is shell reserved word that can be used to time an entire 8 5741 pipeline, rather than just a simple command. The POSIX definition has been 8

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

246 5 User Portability Utilities Option

5742 worded to allow this implementation. Consideration was given to invalidating 8 5743 this approach because of the historical model from the C-shell and System V shell. 8 5744 However, since the System V time historically has not produced accurate results 8 5745 in pipeline timing (because the constituent processes are not all owned by the 8 5746 same parent process, as allowed by POSIX ), it did not seem worthwhile to break 8 5747 existing KornShell usage. 8

5748 The term utility is used, rather than command , to highlight the fact that shell 5749 compound commands, pipelines, special built-ins, etc., cannot be used directly. 5750 However, utility includes user application programs and shell scripts, not just the 5751 standard utilities.

5752 5.30 tput — Change terminal characteristics

5753 5.30.1 Synopsis

5754 tput [- T type ] operand ...

5755 5.30.2 Description

5756 The tput utility shall display terminal-dependent information. The manner in 5757 which this information is retrieved is unspecified. The information displayed 5758 shall clear the terminal screen, initialize the user’s terminal, or reset the user’s 5759 terminal, depending on the operand given. The exact consequences of displaying 5760 this information are unspecified.

5761 5.30.3 Options

5762 The tput utility shall conform to the utility argument syntax guidelines 5763 described in 2.10.2.

5764 The following option shall be supported by the implementation:

5765 - T type Indicate the type of terminal. If this option is not supplied and 5766 the TERM variable is unset or null, an unspecified default termi- 8 5767 nal type shall be used. The setting of type shall take precedence 8 5768 over the value in TERM .

5769 5.30.4 Operands

5770 The following strings shall be supported as operands by the implementation in 5771 the POSIX Locale:

5772 clear Display the clear-screen sequence.

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

5.30 tput — Change terminal characteristics 247