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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

4710 The - woption in previous drafts was changed to - l to match historical practice.

4711 The - N option was included because without it, a noninteractive application can- 4712 not reject previously applied patches. For example, if a user is piping the output 4713 of diff into the patch utility, and the user only wants to patch a file to a newer 4714 version noninteractively, the - Noption is required.

4715 Changes to the - l option description were proposed to allow matching across 8 4716 <newline> s in addition to just <blank> s. Since this is not historical practice, 8 4717 and since some ambiguities could result, it is suggested that future developments 8 4718 in this area be triggered by another option letter, such as - L. 8

4719 5.23 ps — Report process status

4720 5.23.1 Synopsis

4721 ps [- aA] [- G grouplist ] [- o format ] ... [- p proclist ] [- t termlist ] 7 4722 [- U userlist ]

4723 5.23.2 Description

4724 The ps utility shall write information about processes, subject to having the 4725 appropriate privileges to obtain information about those processes.

4726 When the - o option is not specified, information about processes selected shall be 4727 written in an implementation-defined manner. By default, ps shall select all 7 4728 processes with the same effective user ID as the current user and the same con- 7 4729 trolling terminal as the invoker. In all cases, the selection of processes to be 7 4730 reported shall be subject to the constraints of appropriate privileges. 7

4731 5.23.3 Options

4732 The ps utility shall conform to the utility argument syntax guidelines described 4733 in 2.10.2.

4734 The following options shall be supported by the implementation.

4735 - a Write information for all processes associated with terminals. 7 4736 Implementations may omit session leaders from this list. 7

4737 - A Write information for all processes.

4738 - G grouplist 4739 Write information for processes whose real group ID numbers are 4740 given in grouplist . The grouplist shall be a single argument in the 4741 form of a <blank> - or comma-separated list.

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

5.23 ps — Report process status 213

4742 - o format Write information according to the format specification given in 4743 format . This is fully described in 5.23.6.1. Multiple - o options 4744 can be specified; the format specification shall be interpreted as 4745 the <space> -separated concatenation of all the format option- 4746 arguments.

4747 - p proclist Write information for processes whose process ID numbers are 4748 given in proclist . The proclist shall be a single argument in the 4749 form of a <blank> - or comma-separated list.

4750 - t termlist Write information for processes associated with terminals given 4751 in termlist . The termlist shall be a single argument in the form of 4752 a <blank> - or comma-separated list. Terminal identifiers shall 4753 be given in an implementation-defined format.

4754 - U userlist Write information for processes whose real user ID numbers or 4755 login names are given in userlist . The userlist shall be a single 4756 argument in the form of a <blank> - or comma-separated list.

4757 With the exception of - o format , all of the options shown are used to select 7 4758 processes. If any are specified, the default list shall be ignored and ps shall select 7 4759 the processes represented by the inclusive OR of all the selection-criteria options. 7

4760 5.23.4 Operands

4761 None.

4762 5.23.5 External Influences

4763 5.23.5.1 Standard Input

4764 None.

4765 5.23.5.2 Input Files

4766 None.

4767 5.23.5.3 Environment Variables

4768 The following environment variables shall affect the execution of ps :

4769 COLUMNS This variable shall override the system-selected horizontal 7 4770 screen size, used to determine the number of text columns 7 4771 to display. See 2.6 for valid values and results when it is 7 4772 unset or null. 7

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

214 5 User Portability Utilities Option

4773 LANG This variable shall determine the locale to use for the 4774 locale categories when both LC_ALL and the correspond- 4775 ing environment variable (beginning with LC_) do not 4776 specify a locale. See 2.6.

4777 LC_ALL This variable shall determine the locale to be used to over- 4778 ride any values for locale categories specified by the set- 4779 tings of LANG or any environment variables beginning 4780 with LC_.

4781 LC_CTYPE This variable shall determine the locale for the interpreta- 4782 tion of sequences of bytes of text data as characters (e.g., 4783 single- versus multibyte characters in arguments).

4784 LC_MESSAGES This variable shall determine the language in which mes- 4785 sages should be written.

4786 LC_TIME This variable shall determine the format and contents of 4787 the date and time strings displayed.

4788 5.23.5.4 Asynchronous Events

4789 Default.

4790 5.23.6 External Effects

4791 5.23.6.1 Standard Output

4792 When the - o option is not specified, the standard output format is implementa- 4793 tion defined. The - o option allows the output format to be specified under user 4794 control.

4795 The format specification shall be a list of names presented as a single argument, 4796 <blank> - or comma-separated. Each variable has a default header. The default 4797 header can be overridden by appending an equals sign and the new text of the 4798 header. The rest of the characters in the argument shall be used as the header 4799 text. The fields specified shall be written in the order specified on the command 4800 line, and should be arranged in columns in the output. The field widths shall be 4801 selected by the system to be at least as wide as the header text (default or overrid- 4802 den value). If the header text is null, such as - o user= , the field width shall be at 4803 least as wide as the default header text. If all header text fields are null, no 4804 header line shall be written.

4805 The following names shall be recognized in the POSIX Locale: 8

4806 ruser The real user ID of the process. This shall be the textual user ID, 4807 if it can be obtained and the field width permits, or a decimal 4808 representation otherwise.

4809 user The effective user ID of the process. This shall be the textual user 4810 ID, if it can be obtained and the field width permits, or a decimal

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

5.23 ps — Report process status 215

4811 representation otherwise.

4812 rgroup The real group ID of the process. This shall be the textual group 4813 ID, if it can be obtained and the field width permits, or a decimal 4814 representation otherwise.

4815 group The effective group ID of the process. This shall be the textual 4816 group ID, if it can be obtained and the field width permits, or a 4817 decimal representation otherwise.

4818 pid The decimal value of the process ID.

4819 ppid The decimal value of the parent process ID.

4820 pgid The decimal value of the process group ID.

4821 pcpu The ratio of CPU time used recently to CPU time available in the 8 4822 same period, expressed as a percentage. The meaning of 8 4823 ‘‘recently’’ in this context is unspecified. The CPU time available 8 4824 is determined in an unspecified manner.

4825 vsz The size of the process in (virtual) memory in kilobytes as a 4826 decimal integer.

4827 nice The decimal value of the system scheduling priority of the pro- 4828 cess. See 5.20.

4829 etime In the POSIX Locale, the elapsed time since the process was 4830 started, in the form:

4831 [[dd -] hh :] mm :ss

4832 where dd shall represent the number of days, hh the number of 4833 hours, mm the number of minutes, and ss the number of seconds. 4834 The dd field shall be a decimal integer. The hh , mm , and ss fields 4835 shall be two-digit decimal integers padded on the left with zeroes.

4836 time In the POSIX Locale, the cumulative CPU time of the process in 4837 the form:

4838 [dd -] hh :mm :ss

4839 The dd , hh , mm , and ss fields shall be as described in the etime 4840 specifier.

4841 tty The name of the controlling terminal of the process (if any) in the 7 4842 same format used by the who utility. 7

4843 comm The name of the command being executed (argv [0] value) as a 4844 string.

4845 args The command with all its arguments as a string. The implemen- 4846 tation may truncate this value to the field width; it is implemen- 4847 tation defined whether any further truncation occurs. It is 4848 unspecified whether the string represented is a version of the 4849 argument list as it was passed to the command when it started, 4850 or is a version of the arguments as they may have been modified

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

216 5 User Portability Utilities Option

4851 by the application. Applications cannot depend on being able to 4852 modify their argument list and having that modification be 4853 reflected in the output of ps .

4854 Any field need not be meaningful in all implementations. In such a case a hyphen 4855 (- ) should be output in place of the field value.

4856 Only comm and args shall be allowed to contain <blank> s; all others shall not. 4857 Any implementation-defined variables shall specify in the conformance document 4858 if the field may contain <blank> s, as well as the default header.

4859 Table 5-101 specifies the default header to be used in the POSIX Locale 7 4860 corresponding to each format specifier. 7

4861 Table 5-101 - ps Variable Names and Default Headers 4862 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

4863 Format Specifier Default Header Format Specifier Default Header iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 4864 args COMMAND ppid PPID 4865 comm COMMAND rgroup RGROUP 4866 etime ELAPSED ruser RUSER 4867 group GROUP time TIME 4868 nice NI tty TT 4869 pcpu %CPU user USER 4870 pgid PGID vsz VSZ 4871 pid PID 4872 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

4873 5.23.6.2 Standard Error

4874 Used only for diagnostic messages.

4875 5.23.6.3 Output Files

4876 None.

4877 5.23.7 Extended Description

4878 None.

4879 5.23.8 Exit Status

4880 The ps utility shall exit with one of the following values:

4881 0 Successful completion.

4882 >0 An error occurred.

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

5.23 ps — Report process status 217

4883 5.23.9 Consequences of Errors

4884 Default.

4885 5.23.10 Rationale. (This subclause is not a part of P1003.2a)

4886 Usage, Examples

4887 The command:

4888 ps -o user,pid,ppid=MOM -o args

4889 writes the following in the POSIX Locale. The contents of the COMMANDfield need 4890 not be the same in all implementations, due to possible truncation.

4891 USER PID MOM COMMAND 4892 helene 34 12 ps -o uid,pid,ppid=MOM -o args

4893 The args format specifier is allowed to produce a truncated version of the com- 4894 mand arguments. In some implementations, this information is no longer avail- 4895 able when the ps utility is executed.

4896 If the field width is too narrow to display a textual ID, the system may use a 4897 numeric version. Normally, the system would be expected to choose large enough 4898 field widths, but if a large number of fields were selected to write, it might 4899 squeeze fields to their minimum sizes to fit on one line. One way to ensure ade- 4900 quate width for the textual IDs is to override the default header for a field to make 4901 it larger than most or all user or group names.

4902 There is no special quoting mechanism for header text. The header text is the 4903 rest of the argument. If multiple header changes are needed, multiple - o options 4904 can be used, such as

4905 ps -o "user=User Name" -o pid=Process\ ID

4906 History of Decisions Made

4907 There is very little commonality between BSD and System V implementations of 4908 ps . Many options conflict or have subtly different usages. The working group has 4909 attempted to select a set of options that seem useful on a wide range of systems 4910 and has selected options that either can be implemented on both BSD and 4911 System V based systems without breaking the current implementations or where 4912 the options are sufficiently similar that any changes would not be unduly painful 4913 for users or implementors.

4914 It is recognized that on some systems, especially multilevel secure systems, ps 4915 may be nearly useless. The default output has therefore been chosen both such 4916 that it does not break existing implementations and also that it is likely to pro- 4917 vide at least some useful information on most systems.

4918 The major change is the addition of the format specification capability. The 4919 motivation for this invention is to provide a mechanism for users to access a wider 4920 range of system information, if the system permits it, in a portable manner. The

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

218 5 User Portability Utilities Option

4921 fields chosen to appear in the specification were arrived at after considering what 4922 concepts were likely to be both reasonably useful to the ‘‘average’’ user and stood 4923 a reasonable chance of being implemented on a wide range of systems. Again it is 4924 recognized that not all systems will be able to provide all the information and, 4925 conversely, some may wish to provide more. It is hoped that the approach 4926 adopted will be sufficiently flexible and extensible to accommodate most systems. 4927 Implementations may be expected to introduce new format specifiers.

4928 The default output should consist of a short listing containing the process ID, ter- 4929 minal name, cumulative execution time, and command name of each process.

4930 The preference of the group would have been to make the format specification an 4931 operand of the ps command. Unfortunately, BSD usage precluded this.

4932 At one time a format was included to display the process’s environment array. 4933 This was deleted because there is no portable way to display it.

4934 The - o nice field is named from historical precedent. An implementation may 4935 provide an extension to name it something based on ‘‘system scheduling priority.’’

4936 The historical - l option has been omitted because it could not be specified more 4937 precisely. Since the default output is ‘‘written in an implementation-defined 4938 manner,’’ having a longer version of it required is not useful in a standard. How- 4939 ever, mentioning - l here in the rationale serves to reserve its meaning and imple- 4940 mentors are encouraged to provide it as an extension.

4941 The historical options - g and - u have had different meanings on various systems. 7 4942 They were changed to their uppercase equivalents to achieve a common definition 4943 in POSIX. 2.

4944 The - Aoption is equivalent to the BSD - g and the SVID - e. Because the two sys- 7 4945 tems differed, a mnemonic compromise was selected. 7

4946 The - a option is described with some optional behavior because the SVID omits 7 4947 session leaders, but BSD does not. 7

4948 In an earlier draft, format specifiers appeared for priority and start time. The 4949 former was not defined adequately in POSIX. 2 and was removed in deference to 4950 the defined system scheduling priority; the latter because elapsed time was con- 4951 sidered to be more useful.

4952 The following categories of information were omitted because they were too 4953 implementation-specific:

4954 STATE Process state (R for ‘‘Run’’,etc.)

4955 FLAGS Octal scheduling flags.

4956 ADDR Process address.

4957 WCHAN Wakeup channel or event being slept on.

4958 In a new BSD version of ps , a - O option can be used to write all of the default 4959 information followed by additional format specifiers. This was not adopted by 4960 POSIX. 2 because the default output is implementation-defined. Nevertheless, this 4961 is a useful option that should be reserved for that purpose. In the - o option for

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

5.23 ps — Report process status 219

4962 the POSIX. 2 ps , the format is the concatenation of each - o. Therefore, the user 4963 can have an alias or function that defines the beginning of her desired format and 4964 add more fields to the end of the output in certain cases where that would be use- 4965 ful.

4966 The format of the terminal name is unspecified, but the descriptions of ps , talk , 7 4967 who, and write require that they all use the same format. 7

4968 The pcpu field indicates that the CPU time available is determined in an 8 4969 unspecified manner. This is because it is difficult to express an algorithm that is 8 4970 useful across all possible machine architectures. Historical counterparts to this 8 4971 value have attempted to show percentage of use in the recent past, such as the 8 4972 preceding minute. Frequently, these values for all processed did not add up to 8 4973 100 percent. Implementations are encouraged to provide data in this field to 8 4974 users that will help them identify processes currently affecting the performance of 8 4975 the system. 8

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

220 5 User Portability Utilities Option

4976 5.24 renice — Set system scheduling priorities of running 4977 processes

4978 5.24.1 Synopsis

4979 renice [- n increment ] [ - g | - p | - u ] ID ...

4980 Obsolescent Versions :

4981 renice nice_value [- p] pid ... [- g gid ... ] [- p pid ... ] [- u user ... ]

4982 renice nice_value - g gid ... [- g gid ... ] [- p pid ... ] [- u user ... ]

4983 renice nice_value - u user ... [- g gid ... ] [- p pid ... ] [- u user ... ]

4984 5.24.2 Description

4985 The renice utility shall request that the system scheduling priorities (see 7 4986 2.2.2.212) of one or more running processes be changed. When a process ID is 7 4987 renice d (the default), the applicable processes are specified by their process IDs. 7 4988 When a process group is renice d, the request applies to all processes in the pro- 7 4989 cess group. 7

4990 The system scheduling priority shall be bounded in an implementation-defined 4991 manner. If the requested increment (or nice_value in the obsolescent versions) 4992 would raise or lower the system scheduling priority of the executed utility beyond 4993 implementation-defined limits, then the limit whose value was exceeded shall be 4994 used.

4995 When a user is renice d and {_POSIX _SAVED _IDS} (see 2.9.3 in POSIX .1 {8}) is 4996 defined, the request applies to all processes whose saved set-user- ID matches the 7 4997 user ID corresponding to the user. When a user is renice d and 4998 {_POSIX _SAVED _IDS} is not defined, the request applies to all processes whose 7 4999 real user ID matches the user ID corresponding to the user.

5000 Regardless of which options are supplied or any other factor, renice shall not 7 5001 alter the system scheduling priorities of any process unless the user requesting 7 5002 such a change has appropriate privileges to do so for the specified process. If the 7 5003 user lacks appropriate privileges to perform the requested action, the utility shall 7 5004 return an error status. 7

5005 On systems where {_POSIX _SAVED _IDS} is defined, the saved set-user- ID of the 7 5006 user’s process shall be checked instead of its effective user ID when renice 7 5007 attempts to determine the user ID of the process in order to determine whether 7 5008 the user has appropriate privileges. On systems where {_POSIX _SAVED _IDS} is 7 5009 not defined, renice shall check the real or effective user ID when attempting to 7 5010 determine the user ID of the process and the user ID of the requester as part of 7 5011 the determination of whether the user has appropriate privileges to perform the 7 5012 requested action. 7

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

5.24 renice — Set system scheduling priorities of running processes 221