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Preface

MPE/iX, Multiprogramming Executive with Integrated POSIX, is the latest in a series of forward-com-
patible operating systems for the HP 3000 line of computers.

In HP documentation and in talking with HP 3000 users, you will encounter references to MPE XL, the
direct predecessor of MPE/iX is a superset of MPE XL. All programs written for MPE XL will run without
change under MPE/iX. You can continue to use MPE XL system documentation, athough it may not refer
to features added to the operating system to support PosiX (for example, hierarchical directories).

Finally, you may encounter references to MPE v, which is the operating system for HP 3000s, not based
on PA-RISC architecture. MPE Vv software can be run on the PA-RISC (Series 900) HP 3000s in what is
known as compatibility mode.

The first edition of the MPE/iX Shell and Utilities Reference Manual Volumes 1 and 2 (customer order
number 36431-60001) is a two volume manual set that provides reference descriptions of the com-
mands and utilities available through the MPE/ix Shell.

« Volume 1 provides MpE/iXx Shell command and utility descriptions aphabetically from A
through M.

« Volume 2 provides command and utility descriptions alphabetically from N through Z.

The MPE/iX Shell and Utilities Reference Manual Volumes 1 and 2 is organized into five chapters and
one appendix. In addition, both volumes contain a common table of contents, permuted index, and
index that provide cross references into both volumes.

Volumel

Chapter 1 Commands and Utilities contains MPe/ix Shell command and utility descriptions
alphabetically from A through M.

Volume2

Chapter 1 Commands and Utilities provides MPe/ix Shell command and utility descriptions
alphabetically from N through Z. (This chapter is a continuation of the Chapter 1
found in Volume 1.)

Chapter 2 File Formats provides more detailed information on the formats of files used by

the various commands and utilities described in chapter 1.



Chapter 3 Miscellaneous I nformation provides details on miscellaneous topics not covered
in other chapters.

Appendix A MPE/iX Implementation Considerations provides an overview of implementa-
tion considerations you need to understand when using MPe/ix Shell and Utilities
on a 900 Series HP 3000 computer system.



Conventions

Throughout this manual, the following conventions help you to distinguish between different elements
of text and to learn about MPE/iX Shell and Utilities.

Convention Description

courier Literal user input, directory names, file names, and path names are
expressed in normal Courier font (that is, typewriter font).

bol d couri er Commands and command line options in a synopsis line or embedded
in regular text are in bold Courier font.

[1] Optional command line items and optional parts of command names
are enclosed in square brackets. For example, [-z] indicates that the
—z option can be specified, but is not required.

O This manual uses the or-bar (0 to indicate a mutually exclusive choice
of command line items. For example, —al3-b indicates that you can
specify either the —a option or the —b option, but not both.

In a command synopsis, the ellipsis indicates that a command line item
can be repeated any number of times. In examples, it indicates where
portions of an example have been omitted.

bold Commands internal to interactive utilities are shown in bold Roman
font (for example, ZZ invi , and followup in mai | x).

I TALI C COURI ER Environment variables are expressed in uppercase italic Courier font.

italics Placeholders which are to be replaced when actually entering a com-
mand are shown in italics. For example, you would replace filename
with an actual file name.

SMALL CAPS Acronyms and combination key sequences are indicated with small
caps. When you see the - sign between two key names, such asALT or
CTRL, hold down the first key while pressing the second. For example,
to enter ALT-X, hold down the ALT key and pressx.

ENTER This manual uses ENTER to stand for the key that is sometimes labelled
RETURN, or has an arrow pointing down and to the left.
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Commands and Utilities

This chapter contains manual pages for all commands and utilities included in MmPE/ix Shell and Utili-
ties, arranged in alphabetical order (except for i nt r o(1) which appears first). For details on how to
read the manual page, seethei nt r o(1) man page.
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NAME
intro — introduction to man pages

DESCRIPTION
A description of an individual topic (for example, a command) is loosely called the manual
page for that topic, even if it is actually several pageslong. Thisis often abbreviated to man
page, as in: ‘‘Read the man page for | s.”” This man page describes the parts of a man page
with examples taken from real mPe/ix Shell and Utilities man pages. Any of these parts may
be omitted if they are irrelevant to the software being described.

When we refer to documentation in the manual, we usually give the topic followed by the
chapter that contains the topic. for example, if wesay ‘‘Seel s(1)"’, we mean that you should
look up | s in Chapter 1 of the Reference Manual. Since each chapter isin alphabetical order,
it is quite easy to find anything in this way.

Name
The NAME section provides the name of the command and a brief functional description.

Synopsis

In the man page for a command, the SYNOPS S section provides a quick summary of the com-
mand’ s format. For example, here isthe synopsis of thel s command.

| s [—abcCdf Fgi | mopgr Rst ux1] [ pathname .. .]

The synopsis takes the form of a command line as you might type it into the system; it shows
what you can type in and the order in which you should do it. The parts that are enclosed in
square brackets are optional ; you may omit them if you choose. Parts that are not enclosed in
square brackets must be present for the command to be correct.

The synopsis begins with the name of the command itself. InmPe/ix Shell and Utilities docu-
mentation, command names are always written in bol d Couri er font.

After the command name comes a list of options, if there are any. A typical MPe/ix Shell and
Utilities command option consists of a dash () followed by a single character, usually an
uppercase or lowercase letter. For example, you might have —I or —t . If you are going to
specify severa options for the same command, you can put all the option characters after the
same dash; for example,

s —I —t
Ils —It
s -t -l
ls —tl

are all equivalent.
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The synopsis line shows options in bol d Couri er font. Note that the case of letters is
important; for example, in the synopsis of | s, —f and —F are different options, with different
effects.

In the description of | s, al options are shown in one long string after the single dash.
Another common option formis

—x value

where —x is a dash followed by a character, and value provides extra information for using
that option. For example, the sort command takes unsorted input and sorts it; here's the
command’ s synopsis:

sort [-cnu] [—o outfile] [-t char] [-yn] [-zn] [-bdf i Mnr ]
[- k startpog[,endpog]] ... [file...]

In this example, we have the option
—0 outfile

This option tells the sort command where to save its sorted output. The form of the option
is—o, followed by a space, followed by outfile. In acommand synopsis, anything appearing in
italics is a placeholder for information that you are expected to supply. Sometime after the
synopsis, the man page will explain what kind of information is expected in place of the
placeholder. Inour sort example, outfile stands for the name of a file where you want sor t

to store its output. For example, if you wanted to store the output in the file sort ed. dat ,
you would specify

sort —o sorted. dat

(followed by the rest of the command).

You will notice that the synopsisfor sor t also contains an option of the form
—t char

This is similar to the option form we were just discussing, except that there is no space
between the —t and char. As before, char in italics is a placeholder; in this case, it stands for
any single character. If you want to use the —t option for sort, you just type —t followed
immediately by another character, asin

sort —t:

In this case, we use acolon (: ) in the position of the placeholder x.
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Theend of thesort synopsisis
[file ...]

This means a list of one or more file names; the ellipsis (. . . ) stands for repetitions of what-
ever immediately precedes it. Since there are square brackets around the previous list, the list
can be omitted if you like.

The synopsisof | s ended in
[ pathname . . .]

As you might guess, this means that an | s command may end with an optional list of one or
more path names. (What's the difference between this and our sort example? A pathname
may be the name of either afile or adirectory; afileisalways the name of afile.)

The order of items on the command line isimportant. When you type in a command line, you
should specify the parts of the command line in the order they appear in the command synop-
sis. The exceptions to this are options marked with a — ; they do not have to be given in the
exact order shown in the synopsis. However, all the — options must appear in the correct area
of the command line. For example, you can specify

s -1 —t nyfiles
s -t -l nyfiles

but you won't get correct results if you specify

s myfiles —I —t ***jincorrect***
s -1 myfiles —t ***jincorrect***

and so on. If you type the last command, for example, | s interprets —t as the path name of a
file/directory and the command will try to list the characteristics of that item.

Asa specia notation, most MPE/ixX Shell and Utilities commands let you specify — to separate
the options from the non-option arguments, —— means:. ‘‘ There are no more options.”’” Thusiif
you really have adirectory named —t , you could specify

s — —t

to list the contents of that directory.

Description

The DESCRIPTION section describes what the command does and how each of the options
work. For particularly complex software, this section may be divided into a large number of
subsections, each dealing with a particular aspect of the command.
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The DESCRIPTION section often mentions the standard input and the standard output. The
standard input is usually the terminal keyboard; the standard output is usually the display
screen. The process of redirection can change this. Redirection is explained in the glossary of
the User’ s Guide, and in other parts of the MPE/ix Shell and Utilities documentation.

When a utility reads data from the standard input, it accepts the lines that you type on the key-
board asif they were lines from files. To end aline of input, presseNTER. To indicate the end
of al the input (that is, the end of file), enter the end-of-file character. On MPE/iX, use the
string : ECD to indicate the end of thefile.

Inside the DESCRIPTION section, the names of files and directories are written in nor nal
Couri er font. The names of environment variables are written in i talic Courier
font.

Examples

The EXAMPLES section is present in many man pages, giving examples of how the software
can be used. We try to give a mix of simple examples that show how the commands work on
an elementary level, and more complex examples that show how the commands can perform
complicated tasks.

Environment Variables

The ENVIRONMENT VARIABLES section lists the environment variables that affect the com-
mand, if any, and describes the purposes that those variables serve. For example, thel s man
page lists two environment variables COLUWNS and TZ and informs you that CO_UWN\S is the
terminal width and that 7.Z contains information about the local time zone.

Files

The FILES section lists the supplementary files that the command refers to, if any. By supple-
mentary files, we mean files that are not specified on the command line. Such files usually
provide information that the command needs; the command accesses these files during its
operation. If the files cannot be found, the command prints a message to this effect.

Files documented in this section may be temporary files, output files, databases, configuration
files, and so on.

Diagnostics

The DIAGNOSTICS section contains information about the exit status returned by the com-
mand. You can test this status to determine the result of the operation that the command was
asked to perform. The Messages subsection presents the error messages that the software may
display, along with a description of what caused the message and a possible action you can
take to avoid getting that message. Occasionally, one man page will refer you to another for
more information on an error message. Three common man pages that you will be referred to
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are the r eger r or (3) man page which describes all the errors that occur while processing
regular expressions, the r cser r or (3) man page which describes errors that are common to
most RCs utilities and the syser r or (3) man page which describes system errors that are pro-
duced by the operating system.

Portability
The PORTABILITY section includes two types of information:
« Availability of aversion of the command on existing unix” systems (System V, BSD).

« Compatibility with industry standards (for example, the posiX.2 Standard or the X/OPEN
Portability Guide, Issue 4).

Limits
The LIMITS section lists any limits on the operation of the software. For example, the dc(1)
command is intended to work like a desk calculator that can handle numbers of any size.
However, at the time of this writing, it actually has a limit of 1000 digits when typing in a
single number. Limits of this sort are inevitable when writing software, but when designing

MPE/iX Shell and Utilities, we did our best to set the limits high enough that they will not get
in the way of our users.

Some limits are implicit rather than explicit, and may be lower than the explicitly stated limit.

Warning

The WARNING section contains important advice for users. In MpPe/ix Shell and Utilities doc-
umentation, the WARNING section is often aimed at those who are familiar with UNIX systems.
Since MPE/iX Shell and Utilities complies, first and foremost, to the posix standards, and
resides on a proprietary platform, its behavior may not precisely match the corresponding
UNIX commands. The WARNING section may point out discrepancies in behavior that may
catch experienced POSIX Or UNIX users by surprise.

Notes

The NOTES section gives additional notes for those using the software. The purpose of the
NOTES section is similar to that of the WARNING section — to provide important information
that the reader should not overlook; however, NOTES usualy deal with issues that are more
benign than WARNINGS.

MPE/iX Notes
The MPE/iX NOTES section lists information that applies only to the MPE/iX version of this
software. Since the current release of MPE/ix isnot fully Posix.1 compliant, it places a number
of limitations on the MmPe/ix Shell and Utilities software. The limitations on a given utility are
listed in the MPE/iX NOTES section of that utility’s man page.

1-6 Commandsand Utilities



intro(1) MPE/iX Shell and Utilities intro(1)

See Also

The SEE ALSO section refers to other man pages that may contain information relevant to the
man page you have just read. For example, consider the conpr ess command; this command
helps you shrink data files into a compact form to save storage space. Its SEE ALSO section
refers you to unconpr ess(1), the command that restores shrunken data files to their original
State.

Permuted Index

The permuted index is not really part of the manual pages, but rather a guide to the manual
pages. It precedes the Index at the end of each volume of the MPE/iX Shell and Utilities Ref-
erence Manual. The permuted index helps you explore mpe/ix Shell and Utilities and what its
commands can do for you.

Each line in the permuted index is taken from the title of a manual page. The words of the
title are shifted to get entries for the index. For example, the title of the commmanual pageis

comm - conpare sorted files and show differences
This produces the following permuted index entries:

show differencess  comm - compare sorted files and
differences/  compare sorted files and show
compare sorted filesand show  differences
compare sorted  files and show differences
compare sorted filesand ~ show differences
compare  sorted files and show differences

Notice that there isagap in the middle of each line. The permuted index is sorted by the word
that comes after this gap. Also notice that the end of the origina title line is marked with a
dash (/) when it doesn’t appear at the end of the index line.

The permuted index lets you look up commands according to key words in their title lines.
For example, suppose you want to compare two files and want to know which commands do
this. Looking up the word compare in the permuted index, we find several entries:

differences/  compare sorted files and show
compare three text files
minimal differences/  compare two text files and show
binary = comparison of two files

Each of these index entries is associated with a manual page (given at the end of the index
entry line). By looking at the title lines, you should be able to determine which command
does what you want and go directly to the appropriate manual page.
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NAME

alias — display or create command aliases

SYNOPSIS

al i as —t x [name[=valug] ...]

DESCRIPTION

When the first word of a shell command line is not a shell keyword, the shell checks for the
word in the list of currently defined aliases. If it finds a match, the shell replaces the alias with
its associated string value. The result is a new command line that might begin with a shell
function name, a built-in command, an external command or another alias.

When the shell performs alias substitution, it checks to see if value ends with a blank. If so,
the shell aso checks the next word of the command line for aliases. The shell then checks the
new command line for aliases and expands them, following these same rules. or recursion
occurs in the expansion of aliases.

Calling al i as without parameters displays all the currently defined aliases and their associ-
ated values. Values appear with appropriate quoting so that they are suitable for re-input to
the shell.

Cdlling al i as with parameters in the form of
name=value
creates an alias for each name with the given string value.

If you are defining an alias where value contains a backslash character, you must precede it
with another backslash since when the shell performs the expansion, it interprets a backslash
as the escape character. If you use double quotes to enclose value, you must precede each
component of a double backslash with an additional backslash since the shell escapes charac-
ters both when assigning the alias and again when expanding it

To avoid using four backslashes to represent a single backslash, use apostrophes rather than
double quotes to enclose value, since the shell does not escape characters enclosed in apostro-
phes during assignment. As a result, the shell only escapes characters within apostrophes
when expanding the alias.

Calling al i as with name without any value assignment, displays name and its associated
value with appropriate quoting.
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Options

al i as accepts the following options:

—t

Built-in Aliases

makes each name on the command line a tracked alias. Each tracked alias resolves
to its full path name; thus the shell avoids searching the PATH directories whenever
you invoke the command. The shell assigns the full path name of atracked alias the
first time that you invoke it. It reassigns a path name the first time you use the alias
after changing the variable PATH or running the shell command cd. When you issue
the command

set -h

each subsequent command you use in the shell automatically becomes a tracked
alias. Invoking al i as with the—t option, but without any specified names, displays
all currently defined tracked aliases with appropriate quoting.

marks each alias name on the command line for export. If you specify —x without
any names, al i as displays all exported aliases. Only exported aliases are passed to
ashell that runs a shell script.

There are several aliases built into the shell:

al i
al i
al i
al i
al i

as functions="typeset —-f"
as hash="alias -t"

as history="fc —-I"

as integer="typeset -i
as r="fc -s"

On systems supporting job control:

al i
al i

as stop="kill -STOP"
as suspend="stop \$\$"

You can change or remove any of these aliases. See the relevant manual pages for details.

EXAMPLES

The command:

al i

defines |
multi-col

as Is="Is -C'

s as an aias. From this point onward, when you issue an | s command, it produces
umn output by default.
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DIAGNOSTICS
Possible exit status values are:

0  Successful completion.
1  Failure because an alias could not be set.
2 Failure because of an invalid command line option.

If you define al i as to determine the values of a set of names, the exit status is the number of
those names which are not currently defined as aliases.

Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.

PORTABILITY
KornShell. posix.2. woPeEN Portability Guide 4.0.

OnuNIx systems, al i as isabuilt-in command of the KornShell, but not of the Bourne Shell.

The—-t and —x options are extensions to the POSIx standard.

NOTE
This command is built into the shell.

Since exported aiases are only available in the current shell environment and to the child
processes of this environment, they will be unavailable to any new shell environment which
are started. To make an alias available to all shell environments, define it as a non-exported
alias in the MPE/ix Shell ENVfile, which is executed whenever anew shell isrun.

SEE ALSO
cd(1), f c(2), functi ons(1), hash(l), hi st ory(1), i nt eger (1), | et (1), pwd(2), r (2),
set (1),sh(1),t ypeset (1), unal i as(l)
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NAME
ar — create and maintain library archives

SYNOPSIS
ar —d [—v] archive member ...
ar —r [—cuv] archive member ...
ar —t [—v] archive [member ...]
ar —x [—v] archive [member ...]

DESCRIPTION

Note: The mPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

ar maintains archive libraries. Youan usear to

« create anew library

« add membersto an existing library
« delete members from alibrary

« extract members from alibrary

- print atable of contents for alibrary

A library member must be an object file, suitable for use by a link editor. ar creates and
maintains an external symbol index, to alow the library to be used for link editing.

Member names in an archive are only the final component of any file name. When opening a
member as given on the command line, the full path name given is used. When storing the
member name in the library, or comparing a member name, only the final component is used.

Options
The synopsis shows the four main functions of ar , defined as follows:

—d deletes each named member from the archive and regenerates the symbol table.

—r replaces or creates a new archive. If archive does not exist, ar creates it and prints a
message. This option adds each specified member file as a module to the archive and
regenerates the symbol table.

—t displays a table of contents that lists members or every member if no member is
specified. ar prints adiagnostic for each member that it doesn't find. By default, ar
prints the member name for all selected members. With the verbose (—v) option, ar
prints more information for all selected members.

—X extracts each specified member from the archive and copies them (or all members if
none specified) to afile of the full member name given.

Commands and Utilities 1-11



ar(1)

MPE/iX Shell and Utilities ar(1)

The following options modify the behavior of the main functions:

—C suppresses the normally printed message when a new archive file is created. You can
only use thisin conjunction with the —r option.

—-u when used with —r , replaces the archive member only if the member file's modifica
tion time is more recent than the archive member time.

-V prints the command letter and the member name affected before performing each
operation. With —t , ar prints more information about archive members using a for-
mat similar to| s —I .

DIAGNOSTICS

Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages
M essage:

Cause:
Action:

M essage:
Cause:

Action:
M essage:
Cause:
Action:

M essage:
Cause:
Action:

M essage:
Cause:
Action:

archive is not a valid library (file code should be
NVRL)

Thefile code on the specified file was not NVRL

Make sure that you have specified the correct file, and that it is a valid native-
mode relocatable library.

can only specify one of ’'drtx’

You specified more than one of the—d, —r , —t , and —x options on the command
line. You can specify only one of these options at atime.

Consult the DESCRIPTION section and correct the command line.

can only specify u or ¢ with r

You specified the u or ¢ option modifier without specifying the —r option.
These option modifiers can only be used with the —r option.

Consult the DESCRIPTION section and correct the command line.

can’t open library "archivee for nodification
The program was unable to open the file with write access.
Make sure that you have the necessary permissions to write thisfile.

can’t open library "archivee for reading
The program was unable to open the file with read access.
Make sure that you have the necessary permissions to read thisfile.

1-12 Commandsand Utilities



ar(1)

MPE/iX Shell and Utilities ar(1)

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

cannot access file ’filename’ - file ignored

The program was unable to access the specified file for reading, so it was not
added to the library.

Acquire read access to the file and run the ar command again.

filename is not a valid object nodule (file code should
be NMOBJ)

Thefile code on the specified file was not NMOBJ

Make sure that you have specified the correct file, and that it is a valid native-
mode object file.

i brary archive doesn’t exi st

The specified library file could not be found.

Make sure that archive exists, is spelled correctly, and, if necessary, the correct
path is given.

nmust specify one of 'drtx’

You failed to specify one of the —d, —r, —t , or —x options on the command
line. You must specify one of these options.

Consult the DESCRIPTION section and correct the command line.

nane of archive |library must be specified

You failed to specify the name of alibrary archive to use as the first operand on
the command line.

Consult the DESCRIPTION section and correct the command line.

unknown opti on —option
You specified an option that isnot valid for ar .
Check the DESCRIPTION section for alist of valid ar options.

For specific link editor error messages, refer to Appendix A of the HP Link Editor/iX Refer-
ence Manual (Part Number 32650-90030).

PORTABILITY

POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

MPE/iX NOTES

The ar command is currently implemented on MPE/iX as a script-driven front-end to the
MPE/iX link editor utility.

Refer to the HP Link Editor/iX Reference Manual (Part Number 32650-90030) for details on
link editor operation and diagnostic messages.
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If the environment variable ECHO s defined, the ar utility displays the commands that are
passed to the MPE/iX CI for execution. For example

$ ECHO=1 ar -r nylib.a funcl.o func2.0
displays each of the commands submitted to the MPE/iX ClI.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
c89(1) make(1)
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NAME
asa— interpret ASA/FORTRAN carriage control
SYNOPSIS
asa [file..]
DESCRIPTION
Historically, print-outs created by ASA/FORTRAN programs use the first character of each line
to control the spacing between that line and the previous one. For example, if the first charac-
ter is a blank, the rest of that line immediately follows the previous lineg; if itisa 1, that line
should begin on a hew page, and so on.
The purpose of asa is to read input in this format and write it out in a normal text format,
using newlines, formfeeds, and carriage returns to achieve the same effects as the ASA/FOR-
TRAN carriage control characters.
If you specify files on the command line, asa reads input from these files; otherwise, it reads
the standard input. asa writes output to the standard output.
This utility does not copy newline characters in the input to the output. Instead, it uses the
first character of each line to determine how to print the rest of the line. asa interprets the
first character asfollows, where line isthe rest of the line after the first character.
Blank outputs a single newline character before printing line.
0 outputs two newline characters before printing line.
1 outputs aformfeed (start a new page) before printing line.
+ outputs a carriage return before printing line, (overprinting the previous line).
DIAGNOSTICS

Possible exit status values are:
0  Successful completion.

1  Failure dueto any of the following:
— write error on the standard output
— the inability to open the input file

2 Unknown option specified on the command line.
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Messages

M essage: asa: wite error on standard output: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: asa: input file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: Unknown option "—option"

Cause: You specified an option that is not valid for asa.

Action: Check the DESCRIPTION section of this man page for a list of valid asa

options.

PORTABILITY

POSIX.2. x'OPEN Portability Guide 4.0. UNIX System V.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.
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NAME

awk — data transformation, report generation language

SYNOPSIS

awk [-F ere] [-f prog] [-v var=value...] [program] [var=value ...] [file..]

DESCRIPTION

awk is a file-processing language which is well-suited to data manipulation and retrieval of
information from text files. This reference page provides a full technical description of awk.
If you are unfamiliar with the language, you may find it helpful to read the awk Tutorial in the
User’s Guide before reading the following material.

An awk program consists of any number of user-defined functions and rules of the form:
pattern { action}
There are two ways to specify the awk program:

(8 Directly onthe command line. In this case, the program is a single command line argu-
ment, usually enclosed in apostrophes (' ) to prevent the shell from attempting to expand
it.

(b) By usingthe—f prog option.

You can only specify program directly on the command line if you do not use any —f prog
arguments.

When you specify files on the command line, those files provide the input data for awk to
manipulate. If you specify no such files or you specify — as a file, awk reads data from the
standard input.

You can initialize variables on the command line using
var =value

You can intersperse such initializations with the names of input files on the command line.
awk processes initializations and input files in the order they appear on the command line.
For example, the command

awk -f progfile a=1 f1 f2 a=2 3
setsa to 1 before reading input from f 1 and setsa to 2 before reading input from f 3.

Variable initializations that appear before the first file on the command line are performed
immediately after the BEG N action. Initializations appearing after the last file are performed
immediately before the END action. For more information on BEA N and END, see Patterns.
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The —v option lets you assign a value to a variable before the awk program begins running
(that is, before the BEG Naction). For example, in

awk -v v1=10 -f prog datafile

awk assigns the variable v1 its value before the BEA N action of the program (but after
default assignments made to built-in variables like FS, and OFMT; these built-in variables
have special meaning to awk, as described in later sections).

awk divides input into records. By default, newline characters separate records; however, you
may specify adifferent record separator if you want.

One at atime, and in order, awk compares each input record with the pattern of every rulein
the program. When a pattern matches, awk performs the action part of the rule on that input
record. Patterns and actions often refer to separate fields within arecord. By default, white
space (usually blanks, newlines, or horizontal tab characters) separates fields; however, you
can specify adifferent field separator string using the —F ere option (see Input).

You can omit the pattern or action part of an awk rule (but not both). If you omit pattern,
awk performs the action on every input record (that is, every record matches). If you omit
action, awk writes every record matching the pattern to the standard output.

awk considers everything after a# in aprogram line to be acomment. For example:
# This is a coment

To continue program lines on the next line, add a backslash (\ ) to the end of the line. State-
ment lines ending with a comma (, ), double or-bars (| | ), or double ampersands (&&) con-
tinue automatically on the next line.

Options

awk accepts the following options:

—F ere gpecifies an extended regular expression to use as the field separator.

—f prog
runs the awk program contained in the file prog. When more than one —f option
appears on the command line, the resulting program is a concatenation of all pro-
grams you specify.

—Vv var=value
assigns value to var before running the program. You can specify this option a num-
ber of times.
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Variables and Expressions
There are three types of variablesin awk: identifiers, fields, and array elements.

An identifier is a sequence of letters, digits, and underscores beginning with a letter or an
underscore.

For a description of fields, see the Input subsection.

Arrays are associative collections of values called the elements of the array. Constructs of the
form,

identifier [ subscript]

where subscript has the form expr or expr,expr,...., reference array elements. Each such expr
can have any string value. For multiple expr subscripts, awk concatenates the string values of
all exprswith a separate character SUBSEP between each. Theinitial value of SUBSEP is set
to\ 034 (ascii field separator).

We sometimes refer to fields and identifiers as scalar variables to distinguish them from
arrays.

You do not declare awk variables and you do not need to initialize them. The value of an
uninitialized variable is the empty string in a string context and the number 0 in a numeric
context.

Expressions consist of constants, variables, functions, regular expressions and subscript in
array conditions (described later) combined with operators. Each variable and expression has
a string value and a corresponding numeric value; awk uses the value appropriate to the con-
text.

When converting a numeric value to its corresponding string value, awk performs the equiva
lent of acall tothe spri ntf function (see Built-in String Functions) where the one and only
expr argument is the numeric value and the fmt argument is either % (if the numeric value is
an integer) or the value of the variable CONVFMI (if the numeric value is not an integer). The
default value of CONVFMT is % 6g. If you use a string in a numeric context, and awk cannot
interpret the contents of the string as a number, it treats the value of the string as zero.

Numeric constants are sequences of decimal digits.

String constants are quoted, asin "a literal string". Litera strings can contain the
escape sequences shown in Table 1-1, Escape Sequences in awk Literal Strings.
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Escape | Character

\a audible bell
\b backspace
\ f formfeed

\n newline
\r carriage return
\t horizontal tab

\v vertical tab
\ ooo octal value ooo
\ xdd hexadecimal value dd

\/ dlash
\ " guote
\c any other character ¢

Table 1-1: Escape Sequences in awk Literal Strings

awk supports full regular expressions (see r egexp(3)). When awk reads a program, it com-
piles characters enclosed in slash characters (/) as regular expressions. In addition, when lit-
eral strings and variables appear on the right side of a™ or ! © operator, or as certain argu-
ments to built-in matching and substitution functions, awk interprets them as dynamic regular
eXpressions.

Note: When you use literal strings as regular expressions, you need extra backslashes to
escape regular expression metacharacters, since the backslash is also the literal string escape
character. For example the regular expression,

fe\.g\./
when written asastring is:

"e\\.g\."

awk defines the subscript in array condition as:
index i n array

where index looks like expr or (expr,...,expr). This condition evaluates to 1 if the string value
of index is a subscript of array, and to O otherwise. Thisisaway to determine if an array ele-
ment exists. When the element does not exist, this condition does not create it.
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Symbol Table
You can access the symbol table through the built-in array SYMTAB.

SYMIAB[ expr]
isequivalent to the variable named by the evaluation of expr. For example,
SYMTAB[ "var"

isasynonym for the variable var .

Environment
An awk program can determine its initial environment by examining the ENVI RON array. |If

the environment consists of entries of the form:
name=value

then
ENVI RON[ name]

has string value
" value"

For example, the following program is equivalent to the default output of env(1):

BEG N {
for (i in ENVI RON)
printf("%=%\n", i, ENVIRONi])
exit
}

Operators
awk follows the usual precedence order of arithmetic operations, unless overridden with

parentheses; atable giving the order of operations appears later in this section.

The unary operators are +, -, ++, and - -, where you can use the ++ and - - operators as
either postfix or prefix operators, asinc. The binary arithmetic operators are +, - ,*,/ , % and

The conditional operator
expr ? exprl : expr2

evaluates to the expr1 if the value of expr isnon-zero, and to expr2 otherwise.
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If two expressions are not separated by an operator, awk concatenates their string values.

The operator ~ yields 1 (true) if the regular expression on the right side matches the string on
the left side. The operator ! ~ yields 1 when the right side has no match on the left. To illus-
trate:

$2 " /[0-9]/

selects any line where the second field contains at least one digit. awk interprets any string or
variable on theright sideof ™ or ! © asadynamic regular expression.

The relational operators are <, <=, >, >=, ==, and ! =. When both operands in a comparison
are numeric, awk compares their values numericaly; otherwise, it compares them as strings.
An operand is numeric if it is an integer or floating point number, if it isafield or ARGV ele-
ment that looks like a number, or if it is avariable created by a command line assignment that
looks like a number.

The Boolean operators are | | (or), & (and), and ! (not). Short Circuit Evaluation is used
when evaluating expressions. With an && expression, if the first operator is false, the entire
expression isfalse and it is not necessary to evaluate the second operator. With an | | expres-
sion, asimilar situation exists if the first operator istrue.

You can assign values to avariable with
var = expr

If opisabinary arithmetic operator,
var op= expr

isequivalent to
var = var op expr

except that var is evaluated only once.

See Table 1-2, awk Order of Operations for the precedence rules of the operators.
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Order of Operations

(A grouping

$i V[a] field, array element

V++ V- - increment, decrement

++V  --V

A B exponentiation

+A -A TA unary plus, unary minus, logical NOT
A*B AB AYB multiplication, division, remainder
A+tB A-B addition, subtraction

A B string concatenation

A<B A>B A<=B comparisons
A>=B Al =B A==B

A'B A™B regular expression matching
AinV array membership

A && B logical AND

Al||l B logical OR

A?B: C conditional expression

V=B V+=B V-=B | assignment
V=B V/=B V%B
V' =B

A, B and Care any expression.

i isany expression yielding an integer.
Visany variable.

Table 1-2: awk Order of Operations

Command Line Arguments
awk sets the built-in variable ARGC to the number of command line arguments. The built-in
array ARGV has elements subscripted with digits from zero to ARGC-1, giving command line
arguments in the order they appeared on the command line.

The ARGC count and the ARGV vector do not include command line options (beginning with
- ) or the program file (following —f ). They do include the name of the command itself, the
names of input data files, and initialization statements of the form

var=value
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Input

awk actually creates ARGC and ARGV before doing anything else. It then walks through
ARGV processing the arguments. If an element of ARGV is an empty string, awk skipsit. If it
contains an equals sign (=), awk interprets it as a variable assignment. If it isaminussign (-
- ), awk immediately reads input from the standard input until it encounters the end-of-file;
otherwise, awk treats the argument as a file name and reads input from that file until it reaches
end-of-file.

Note: awk runs the program by walking through ARGV in this way; thus if the program
changes ARGV, awk can read different files and make different assignments.

awk divides input into records. A record separator character separates each record from the
next. The value of the built-in variable RS gives the current record separator character; by
default, it begins as the newline (\ n). If you assign a different character to RS, awk uses that
as the record separator character from that point on.

awk divides records into fields. A field separator string, given by the value of the built-in
variable FS, separates each field from the next. You can set a specific separator string by
assigning a value to FS, or by specifying the —F ere option on the command line. You can
assign aregular expression to FS. For example,

FS = "[,:$]"

says that commas, colons, or dollar signs can separate fields. Asa specia case, assigning FS a
string containing only a blank character sets the field separator to white space. In this case,
awk considers any sequence of contiguous space and/or tab characters a single field separator.
Thisis the default for FS; however, if you assign FS a string containing any other character,
that character designates the start of a new field. For example, if we set FS="\t" (the tab
character),

texta \t textb \t \t \t textc

contains five fields, two of which only contain blanks. With the default setting, this record
only contains three fields, since awk considers the sequence of multiple blanks and tabs a
single separator.

Thefollowing list of built-in variables provides various pieces of information about input.

NF nurmber of fields in the current record
NR number of records read so far

FI LENAME name of file containing current record
FNR nurmber of records read fromcurrent file
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Field specifiers have the form $n where n runs from 1 through NF. Such a field specifier
refers to the nth field of the current input record. $0 (zero) refers to the entire current input
record.

The get | i ne function can read a value for a variable or $0 from the current input, from a
file, or from a pipe. The result of get | i ne is an integer indicating whether the read opera-
tion was successful. A value of 1 indicates success; 0 indicates end-of-file encountered; and
- 1 indicates that an error occurred. Possible formsfor get | i ne are:

getline
reads next input record into $0 and splits the record into fields. NF, NR, and FNR are
set appropriately.

getlinevar
reads next input record into the variable var. awk does not split the record into fields
(which means that the current $n values do not change), but sets NR and FNR appro-
priately.

getline <expr
interprets the string value of expr to be a file name. awk reads the next record from
that file into $0, splitsit into fields, and sets NF appropriately. If the file is not open,
awk opensit. The file remains open until you close it with acl ose function.

getlinevar <expr
interprets the string value of expr to be a file name, and reads the next record from
that file into the variable var, but does not split it into fields.

expr | getline
interprets the string value of expr as a command line to be run. awk pipes output
from this command into get|i ne, and reads it into $0 in a manner similar to
get | i ne <expr. Seethe System Function section for additional details.

expr | getlinevar
runs the string value of expr as a command and pipes the output of the command into
getline.Theresultissimilarto getl i ne var <expr.

You can only have a limited number of files and pipes open at one time. You can close files
and pipes during execution using the

cl ose( expr)

function. The expr must be one that came before | or after <inget | i ne, or after > or >>in
print orprintf.Foradescription of print and pri ntf, see the Output section. If the
function successfully closes the pipe, it returns zero. By closing files and pipes that you no
longer need, you can use any number of files and pipes in the course of running an awk pro-
gram.
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Built-In Arithmetic Functions

at an2( exprl, expr2)
returns the arctangent of exprl/ expr2 in the range of —tthrough Tt

exp(expr), | og(expr), sqrt (expr)
returns the exponential, natural logarithm, and sguare root of the numeric value of
expr. If you omit ( expr) , these functions use $0 instead.

i nt (‘expr)
returns the integer part of the numeric value of expr. If you omit ( expr) , the func-
tion returns the integer part of $0.

rand()
returns a random floating-point number in the range 0 through 1.

si n(expr), cos(expr)
returns the sine and cosine of the numeric value of expr (interpreted as an angle in
radians).

srand( expr)
sets the seed of the r and function to the integer value of expr. If you omit ( expr) ,
awk usesthe time of day as a default seed.

Built-In String Functions
n = gsub(regexp, repl, string)

works the same way as sub, except that gsub replaces all matching substrings (glo-
bal substitution).

pos = i ndex(string, str)
returns the position of the first occurrence of str in string. If i ndex does not find str

in string, it returns zero.

len = | engt h( expr)
returns the number of characters in the string value of expr. If you omit ( expr) , the
function uses $0 instead. The parentheses around expr are optional.

pos = mat ch( string, regexp)

searches string for the first substring matching the regular expression regexp, and
returns an integer giving the position of this substring counting from one. If it finds
no such substring, mat ch returns zero. This function aso sets the built-in variable
RSTART to pos and the built-in variable RLENGTH to the length of the matched
string. If it does not find a match, mat ch sets RSTART to zero and RLENGTHto - 1.

You can enclose regexp in slashes or specify it asastring.
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or d( expr)

returns the integer value of first character in the string value of expr. Thisisuseful in
conjunction with %€ inspri ntf.

split(string, array, regexp)

splits the string into fields. regexp is a regular expression giving the field separator
string for the purposes of this operation. This function assigns the separate fields, in
order, to the elements of array; subscripts for array begin at 1. awk discards all
other elements of array. spl it returns the number of fields into which it divided
string (which is also the maximum subscript for array). regexp divides the record in
the same way that the FS field separator string does. If you omit regexp in the call to
split,itusesthe current value of FS.

sprintf (fmt, expr, expr...
formats the expression list expr, expr, ... using specifications from the string fmt, then
returns the formatted string. The fmt string consists of conversion specifications
which convert and add the next expr to the string, and ordinary characters which
sprintf smply adds to the string. These conversion specifications are similar to
those used by the ANSI C standard.

Conversion specifications have the form

%N-1001[A[-yvlc

where
- left justifies the field; default isright justification
0 leading zero prints numbers with leading zero
X isthe minimum field width
y isthe precision
c isthe conversion character

In a string, the precision is the maximum number of characters to be printed from the
string; in a number, the precision is the number of digits to be printed to the right of
the decimal point in afloating point value. If x oryis* (asterisk), the minimum field
width or precision is the value of the next expr inthe call tosprint f .

The conversion character c isone of following:

d decimal integer

decimal integer

unsigned octal integer

unsigned hexadecimal integer
unsigned decimal integer
floating point

floating point (scientific notation)

® +~c X o
X

m T
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g, G theshorter of e and f (suppresses non-significant zeros)
c single character of an integer value; first character of string
S string

The lowercase x prints alphabetic hex digits in lowercase while the uppercase X
prints alphabetic hex digits in uppercase. The other upper/lowercase pairs work sim-
ilarly.

n = sub(regexp, repl, string)
searches string for the first substring matching the extended regular expression
regexp, and replaces the substring with the string repl. awk replaces any ampersand
(&) in repl with the substring of string which matches regexp. You can suppress this
special behavior by preceding the ampersand with a backslash. If you omit string,
sub uses the current record instead. sub returns the number of substrings replaced
(which isoneif it found a match, and zero otherwise).

Str

subst r (string, offset, len)
returns the substring of string that begins in position offset and is at most len charac-
terslong. The first character of the string has an offset equal to one. If you omit len,
subst r returnstherest of string.

Str

t ol ower (expr)
converts all letters in the string value of expr into lowercase, and returns the result. If
you omit expr, t ol ower uses $0 instead.

Str

t oupper ( expr)
converts all letters in the string value of expr into uppercase, and returns the result. If
you omit expr, t oupper uses $0 instead.

System Function

status = syst en expr)
runs the string value of expr as acommand. For example,
systen("tail " $1)

cals thet ai | command, using the string value of $1 as the file that t ai | exam-
ines. ThempPe/ix Shell runs the command as discussed in the PORTABILITY section,
and the exit status returned depends on that command interpreter.

User-Defined Functions
You can define your own functions using the form

function name( parameter-list) {
statements

}
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A function definition can appear in the place of a pattern { action} rule. The parameter-list
contains any number of normal (scalar) and array variables separated by commas. When you
call afunction, awk passes scalar arguments by value, and array arguments by reference. The
names specified in the parameter-list are local to the function; al other names used in the
function are global. You can define local variables by adding them to the end of the parameter
list aslong as no call to the function uses these extra parameters.

A function returns to its caller either when it performs the final statement in the function, or
when it reaches an explicit r et ur n statement. The return value, if any, is specified in the
r et ur n statement (see the Actions section).

Patterns
A pattern is aregular expression, a special pattern, a pattern range, or any arithmetic expres-
sion.

BEQ Nis aspecia pattern used to label actions that awk performs before reading any input
records. END is a special pattern used to label actions that awk performs after reading all
input records.

You can give a pattern range as
patternl, pattern2
Thismatches al lines from one that matches patternl to one that matches pattern2, inclusive.

If you omit a pattern, or if the numeric value of the pattern is non-zero (true), awk performs
the resulting action for the line.

Actions
An action is a series of statements terminated by semicolons, newlines, or closing braces. A
condition is any expression; awk considers a non-zero value true, and a zero value false. A
statement is one of the following or any series of statements enclosed in braces.

# expression statenent, e.g. assignnment
expression

# if statement
i f (condition)
Statement
[ el se
statement]

# while | oop

whi | e (condition)
statement
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# do-while | oop
do

Statement
whi | e (condition)

# for 1oop
for (expressionl; condition; expression?)
statement

Thef or statement isequivalent to:

expressionl

whi | e (‘condition) {
Statement
expression2

}

Thef or statement can also have the form

for (i in array)
statement

awk performs the statement once for each element in array; on each repetition, the variable i
contains the name of a subscript of array, running through all the subscripts in an arbitrary
order. If array is multi-dimensional (has multiple subscripts), i is expressed as a single string
with the SUBSEP character separating the subscripts.

The statement
br eak

exitsaf or or awhi | e loop immediately.
conti nue

stops the current iteration of af or or whi | e loop and begins the next iteration (if there is
one).

next

terminates any processing for the current input record and immediately starts processing the
next input record. Processing for the next record begins with the first appropriate rule.

exit[ (expr)]

immediately goes to the END action if it exists; if there is no END action, or if awk is aready
performing the END action, the awk program terminates. awk sets the exit status of the pro-
gram to the numeric value of expr. If you omit ( expr) , the exit statusisO.
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Output

return [ expr]

returns from the execution of afunction. If you specify an expr, the function returns the value
of the expression asits result; otherwise, the function result is undefined.

del ete array[ i]

deletes element i from the given array.
print expr, expr,

is described in the Output subsection.
printf fmt, expr, expr, ..

isalso described in the Output subsection.

The pri nt statement prints its arguments with only simple formatting. If it has no argu-
ments, it prints the current input record in its entirety. awk adds the output record separator
ORS to the end of the output that each pri nt statement produces, when commas separate
argumentsin the pri nt statement, the output field separator OFS separates the corresponding
output values. ORS and OFS are built-in variables, the values of which you can change by
assigning them strings. The default output record separator is anewline and the default output
field separator is a space.

The variable OFMT gives the format of floating point numbers output by pri nt . By default,
the value is % 6g; you can change this by assigning OFMT a different string value. OFMT
only applies to floating point numbers (ones with fractional parts).

Theprintf statement formats its arguments using the fmt argument. Formatting is the same
as for the built-in function spri nt f . Unlike pri nt, pri nt f does not add output separators
automatically. This gives the program more precise control of the output.

Theprint and pri ntf statements write to the standard output. You can redirect output to a
file or pipe as described later.

If youadd >exprtoaprint orprintf statement, awk treats the string value of expr as a
file name, and writes output to that file. Similarly, if you add >>expr, awk appends output to
the current contents of the file. The distinction between > and >> is only important for the
first pri nt to the file expr. Subsequent outputs to an already open file append to what isthere
already.

To eliminate ambiguities, statements such as
print a >bc

are syntacticaly illegal. Use parentheses to resolve the ambiguity.
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If youadd | exprtoaprint orprintf statement, awk treats the string value of expr asan
executable command and runs it with the output from the statement piped as input into the
command.

As mentioned earlier, you can have only alimited number of files and pipes open at any time.
To avoid going over the limit, use the cl ose function to close files and pipes when you no
longer need them.

print and printf are aso available as functions with the same calling sequence, but no
redirection.

EXAMPLES

1-32

awk "{print NR ":" $0}’ inputl
outputs the contents of the filei nput 1 with line numbers prepended to each line.
Thefollowing is an example using var=value on the command line.

awk ' {print NR SEP $0}’ SEP=":" inputl

awk can also read the program script from afile asin the command line:
awk -f addline.awk inputl
which produces the same output when the file addl i ne. awk contains
{print NR ":" $0}
The following program appends all input lines starting with Januar y to the filej an (which

may or may not exist aready), and al lines starting with Febr uary or Mar ch to the file
febmar :

[~ January/ {print >> "jan"}
/" February| " March/ {print >> "febmar"}
This program prints the total and average for the last column of each input line:

{s += $Nr}
END {print "sumis", s, "average is", s/NR}
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The next program interchanges the first and second fields of input lines:

{
tmp = $1
$1 = $2
$2 = tnp
print

}

The following inserts line numbers so that output lines are left-aligned:

{printf "%6d: %\n", NR $0}

The following prints input records in reverse order (assuming sufficient memory):

{
a[NR] = $0 # index using record nunber
}
END {
for (i = NR i>0; --i)
print a[i]
}

The next program determines the number of lines starting with the same first field:

++a[ $1] # array indexed using the first field

}
END { # note output will be in undefined order
for (i in a)
print a[i], "lines start with", i
}
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The following program can be used to determine the number of linesin each input file:

{
++a[ FI LENAME]
}
END {
for (file in a)
if (a[file] == 1)
print file, "has 1 |ine"
el se
print file, "has", a[file], "lines"
}

The following program illustrates how you can use a two dimensional array in awk. Assume
the first field of each input record contains a product number, the second field contains a
month number, and the third field contains a quantity (bought, sold, or whatever). The pro-
gram generates atable of products versus month.

BEG N { NUVPRCD = 5}

{
array[ $1, $2] += $3
}
END {
print "\t Jan\t Feb\tMarch\tApril\t May\t" \
"June\tJul y\'t Aug\tSept\t Cct\t Nov\t Dec"
for (prod = 1; prod <= NUMPROD; prod++) {
printf "% 7s", "prod#" prod
for (month = 1; nonth <= 12; nont h++){
printf "\t%d", array[prod, nonth]
}
printf "\n"
}
}
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Asthe following program reads in each line of input, it reports whether the line matches a pre-
determined value:

function randint() {
return (int((rand()+1)*10))

}
BEG N {
prize[randint(),randint()] = "$100";
prize[randint(),randint()] = "$10";
prize[1,1] = "the booby prize"
}
{
if (($1,%$2) in prize)
printf "You have won %!\n", prize[$1, $2]
}
The following example prints lines, the first and last fields of which are the same, reversing
the order of thefields:
$1==3NF {
for (i = NF i >0; --i)
printf "9%", $i (i>1 ? OFS: ORS)
}

The following program prints the input files from the command line. Thei nf i | es function
first empties the passed array, and then fills the array. Notice that the extra parameter i of
i nfil esisalocal variable.

function infiles(f,i) {

for (i in f)
delete f[i]
for (i = 1; i < ARGC, i++)
if (index(ARGV[i],"=") == 0)
fl[i] = ARGV ]
}
BEG N {
infiles(a)
for (i in a)
print a[i]
exit
}
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Here is the standard recursive factorial function:

function fact(num {
if (num<= 1)
return 1
el se
return num* fact(num- 1)

}
{ print $0 " factorial is " fact($0) }

The following program illustrates the use of get | i ne with apipe. Here, get | i ne setsthe
current record from the output of the wc command. The program prints the number of words
in each input file.

function words(file, string) {
string = "w " fn
string | getline
cl ose(string)
return ($2)

}
BEG N {
for (i=1; i<ARGC, i++) {
fn = ARGV i]
printf "There are % words in %.",
words(fn), fn
}
}

ENVIRONMENT VARIABLES

PATH contains a list of directories that awk searches when looking for commands run by
syst em(expr), or input and output pipes.

Any other environment variable may be accessed by the awk program itself.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.
1 Anerror occurred.

When an awk program terminates because of a call to exi t (), the exit status is the value
passedtoexit ().
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Messages

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

array "name" cannot be used as a scal ar

You attempted to use the array hame which has been used earlier in the script as
ascalar. A variable can be used as an array or ascalar but not as both.

Make sure that you use hame as either a scalar or an array but not as both.

attenpt to redefine builtin function

You attempted to redefine one of the built-in awk functions.

Choose a name for the function you are defining that is not the same as any of
the built-in functions. See the DESCRIPTION section of this man page for lists
of built-in arithmetic and string functions.

cannot assign to function "funcname"

"funcname" is defined to be a function in your script and cannot be used as a
variable.

Use adifferent name for the variable.

cannot open input file "filename"

awk was unable to open one of the files named on the command line.

Check that the file exists, was named properly and that you have the appropriate
permissions.

cannot open script file "filename"

awk was unable to open one of the script files specified with the —f option.
Check that the file exists, was named properly and that you have the appropriate
permissions.

division (/ or % by zero
An arithmetic operation using / or % resulted in an attempt to divide by zero.
Modify your program so that division by zero does not occur.

ECF in regul ar expression

awk encountered the end-of-file character while reading a regular expression
from the script file.

Check for missing/ delimiters at the end of regular expressions.

ECF in string

awk encountered the end-of-file character while reading a string constant from
the script file.

Check for missing " delimiters at the end of string constants.

error in functionfuncname(arg) at NR=num

A math error occurred while performing the function funcname on argument
arg.

Make sure that you are passing a proper argument to the function funcname.
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

function "funcname" nesting | evel >number

There have been too many nested or recursive function calls. awk alows a
maximum of number levels.

Make sure that nested and recursive function calls do not exceed number levels
of nesting.

function "funcname" redefi ned

You attempted to redefine an existing function.

Choose a hew name for your function that does not conflict with any other func-
tion name.

i nadm ssi bl e use of reserved keyword

You attempted to use areserved word in an unacceptable way such as afunction
or variable name.

Choose a different name for your function or variable.

i nsufficient arguments to printf or sprintf

You did not specify enough arguments to match the number required by the
specified format string.

Check your format string and number of arguments.

i nsufficient nmenory for string storage

There were not enough free system resources for awk to use for string storage.
Free up more system resources, or modify your awk program to require less
string storage.

i nvalid character "char" (hex hexnum)
awk encountered the invalid character char while processing the input file.
Check the input file for invalid characters.

| val ue required in assignment

You did not specify a variable or array element as the left-hand side of an
assignment expression.

Make sure that you specify a valid variable or array index on the left side of an
assignment operator.

may delete only array el ement or array
You attempted to use the del et e statement to delete a scalar variable.
Only use del et e to delete arrays and array element.

M ssing field separator
You specified the —F option but did not follow it with afield separator.
Provide afield separator following the —F option.

1-38 Commandsand Utilities



awk(1) MPE/iX Shell and Utilities awk(1)

M essage: M ssing script file

Cause: You specified the —f option but did not follow it with the name of a script file.

Action: Provide the name of a script file following the —f option.

M essage: M ssi ng vari abl e assi gnnent

Cause: You specified the —v option but did not follow it with a variable assignment.

Action: Provide a variable assignment following the —v option.

M essage: Newl i ne in regul ar expression

Cause: awk encountered a newline while reading aregular expression.

Action: Check for amissing/ delimiter.

M essage: Newl i ne in string

Cause: awk encountered a newline while reading a string constant.

Action: Check for amissing " delimiter.

M essage: panic: sprintf() string |onger thannumber characters

Cause: The maximum length of a string created by spri nt f () islimited to number
characters.

Action: Try processing the string in a different way.

M essage: Record too long (LIMT: number byt es)

Cause: awk read arecord that was longer than the maximum record size it can handle.
On uNIx and posix-compliant systems, the maximum record length is 20000
characters.

Action: Edit the offending record so that it does not exceed the limit.

M essage: regul ar expression error

Cause: An error occurred while processing aregular expression.

Action: Check the regular expression.

M essage: return outside of a function

Cause: awk encountered ar et ur n statement that is not part of afunction.

Action: Only usether et ur n statement inside a function definition.

M essage: scal ar "name" cannot be used as array

Cause: You attempted to use name as an array variable when it has already been used
asascalar.

Action: Make sure that you use avariable as either and array or a scalar, but not as both.

M essage: second paraneter to "split" must be an array

Cause: Youinvoked the spl it function but the second parameter was not an array.

Action: Ensurethat spl it isinvoked with an array asthe second parameter.

M essage: strcoll error, cannot mall oc space.

Cause: There are not enough free system resources to allocate string space.

Action: Free up more resources.
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M essage: SYMIAB nust have exactly one index

Cause: You tried to reference the SYMTAB array using more than one index.

Action: Always reference SYMIAB with exactly one index.

M essage: syntax error "regular expressionerror” in /line/

Cause: Seer egerror (3).

Action: Seer egerror (3).

M essage: too deeply nested for in loop (LIMT: number)

Cause: For loops can only be nested number levels deep.

Action: Re-write the script to use fewer levels.

M essage: Too many fields (LI M T: number)

Cause: awk read arecord with more fields than it was able to handle.

Action: Edit the input file to decrease the number of fields in the offending record.

M essage: too many open streans tofuncname onto "filename"

Cause: awk can only have a limited number of files open at one time. There were too
many open files.

Action: Make sure that unused files are being closed properly. If this doesn’t fix the
problem, restructure your program.

M essage: unbal anced char

Cause: An unbalanced number of parentheses or braces was encountered.

Action: Make sure that all braces and parentheses are matched up.

M essage: Unknown opti on "—option"

Cause: You specified an option that is not valid for awk.

Action: Check the DESCRIPTION of this man page for alist of valid awk options.

M essage: unredirected getline in END action

Cause: The default input stream has already been closed by the time that the END
action isperformed soa get | i ne which has not been redirected will fail.

Action: Redirect get | i ne to read from anamed file.

M essage: vari abl e "name" cannot be used as a function

Cause: You attempted to use the variable name as a function when it has not explicitly
been defined as one, or when it has not been defined at all.

Action: Replace the offending variable name with the name of a function or define a
function with that name.

M essage: wrong nunber of arguments to function "funcname"

Cause: You attempted to invoke the function funcname with the wrong number of argu-
ments.

Action: Specify the correct number of arguments for funcname.
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LIMITS
Most constructions in this implementation of awk are dynamic, limited only by memory
restrictions of the target machine. The parser stack depth is limited to 150 levels. Attempting

to process extremely complicated programs may result in an overflow of this stack, causing an
error.

PORTABILITY
POSIX.2. xJOPEN Portability Guide 4.0. All uNIX systems.

The or d function is an extension to traditional implementations of awk. Thet oupper and
t ol ower functions and the ENVI RON array are in posix and the UNIX System V Release 4
version of awk. This version is a superset of New Awk as described in The AWK Program-
ming Language by Aho, Weinberger, and Kernighan.

The shell that the syst emfunction uses and that awk uses to run pipelines for get | i ne,

print and printf is system dependent. On the MPE/iX system, this is always the MPE/iX
Shell.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
ed(1), egrep(l),sed(l),vi (1),ascii (3),r egexp(3d)
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NAME
banner — display text in large font

SYNOPSIS
banner [—c char] [-f fontfile] [-wn] [text...]

DESCRIPTION
banner writes the text arguments to the standard output in large letters using a default font.
When no text arguments are present, banner reads text from the standard input.

Options
banner accepts the following options:

—c char
uses the single character char to form output characters instead of the default X.

—f fontfile
uses the output font from fontfile instead of the default font.

—wn limits the output width to at most n characters.

FILES
banner usesthe following files:

/etc/small.fnt
optional small font file.

/etcl/italic.fnt
optiona italic font file.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages
M essage: bad HALO font file format in "fontfile"
Cause: You specified an invalid font file.
Action: Use one of the files listed in the FILES section.
M essage: cannot open font file "fontfile": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
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M essage: Mssing font file

Cause: You specified the —f option but did not provide the name of afont file follow-
ing it.

Action: Provide afont file following the —f option.

M essage: Mssing fill character

Cause: You specified the —c option but did not provide a character following it.

Action: Provide a character following the —c option.

M essage: Mssing width after —w

Cause: You specified the —w option but did not provide awidth following it.

Action: Provide awidth following the —w option.

M essage: Unknown opti on "—option"

Cause: You specified an option that is not valid for banner .

Action: Check the DESCRIPTION section for alist of valid banner options.

PORTABILITY
x/OPEN Portability Guide 4.0. All UNIX systems.

The—c, —f , and —woptions are extensions to traditional implementations of banner .

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.
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NAME

basename — display file name component of path name

SYNOPSIS

basenamne name [suffix]

DESCRIPTION

basenane strips off the leading part of a path name, leaving only the final component of the
name, which is assumed to be the file name. To accomplish this, basenan® first checks to
see if name consists of nothing but slash (/) characters. If so, basenarme replaces name with
a single dash and the process is complete. If not, basenare proceeds to remove any trailing
dashes. If slashes till remain, basenane strips off al leading characters up to and including
the final dash. Finally, if you specify suffix and the remaining portion of name contains a suf-
fix which matches suffix, then basenane removes that suffix.

EXAMPLES

The command
basename src/dos/printf.c .c
produces

printf

DIAGNOSTICS

Possible exit status values are:
0  Successful completion.

1  Failure dueto any of the following:
— unknown command line option
— incorrect number of arguments

PORTABILITY

POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

MPE/iX NOTES

OnMPE/iX, basenane isavailable as both a built-in shell utility and an external utility.

SEE ALSO

di r name(1)
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NAME

bc — arbitrary-precision arithmetic calculation language
SYNOPSIS

bec [-i ][] [file..]
DESCRIPTION

bc is a programming language which can perform arithmetic calculations to arbitrary preci-
sion. You can use it interactively, by entering instructions from the terminal. It can also run
programs taken from files.

If you specify file arguments on the command line, they should be text files containing bc
instructions. bc performs the instructions from those files, in the order that they appear on the
command line, and then performs instructions from the standard input. bc terminates when it
receives aqui t instruction or reaches the end-of-file on standard input.

Options
bc accepts the following options.

—i puts bc into interactive mode. In this mode, bc displays a prompt when waiting for
input. In addition, it handles errors somewhat differently. Normally, when bc
encounters an error while processing afile, the interpreter displays the error message
and exits. Ininteractive mode, the interpreter displays the message and returns to the
prompt mode to alow debugging.

-l loads a library of standard mathematical functions before processing any other input.
This library also sets the scale to 20. For a description of the functions in the —I
library, see Built-in Functions.

The bc Language
bc is a simple but complete programming language with a syntax reminiscent of the C pro-
gramming language. This version of bc is a superset of the standard language available on
most systems. It has a number of additional features intended to make the language more flex-
ible and useful. Features which are unique to thisimplementation are noted in the text.

Input consists of a series of instructions that assign values to variables or make calculations.
It is also possible to define subprograms called functions which perform a sequence of instruc-
tionsto calculate asingle value.

bc displays the result of any line that calculates a value, but does not assign it to a variable.
For example, the instruction

2+2
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displays
4

By default, bc displays the result of any evaluated instruction followed by anewline. bc also
saves the last value displayed in a special variable . so that you can use it in subsequent cal-
culations.

Numbers
Numbers consist of an optional minus (=) sign followed by a sequence of zero or more digits,
followed by an optional decimal point (. ), followed by a sequence of zero or more digits.
Valid digits are 0 through 9, and the hexadecimal digits A through F. The uppercase letters
represent the values from 10 through 15. There must be at least one digit, either before or
after the decimal point. If not, bc interprets the decimal point as the special variable . men-
tioned earlier.

A number can be arbitrarily long and may contain spaces. Here are some valid numbers with
an input base of 10:

0 0. .0 -3.14159  +09. -12 1 000 000
Here are some valid numbers with an input base of 16 (i base=16):

0 FF FF. 3 -10.444 Al
See Bases for more information.

A fina point isthat you cannot break up numbers with commas; you can write 1000000 or 1
000 000, but1, 000, 000 resultsin an error message.

Identifiers
Identifiers are used as names for variables, functions, or arrays. Valid identifiers may include
seguences containing any number of letters, digits or the underscore (_) character, but must
start with alowercase letter. Spaces are not allowed in identifiers. The ability to use identif-
iers more than one character in length is an extension not found in traditional implementations
of bc.

« A variable holds a single numeric value. You can declare variables as local to a function
using the aut o statement (see Functions). All other variables are global and can be used
anywhere. You do not need to declare global variables. bc creates variables as it
requires them, with an initial value of zero. (Remember that there is also the special vari-
able . (dot) which contains the result of the last calculation.)

« A function is a sequence of instructions that calculates a single value. A list of zero or
more vaues enclosed in parentheses always follow a function name, as in
nmy_func(3. 14159) . See Functions later in this man page.
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« An array isalist of values. Values in the list are called elements of the array. Each ele-
ment in an array is numbered, beginning at zero. Such a number is known as a subscript
or index of the array. Subscripts always appear in square brackets after the array. For
example, a[ 0] refers to element zero in the array a. If a subscript value is a floating
point number, the fractional part is discarded to make the subscript into an integer. For
example, the following expressions al refer to the same element:

a[ 3] al 3. 2] a[ 3. 999]

The maximum number of elements in a bc array is given by the configuration variable
{BC_DI M_MAX}. Thevalid array subscripts range from 0 to -1 inclusive. Unlike many
languages, you don’'t need to declare the size of an array. Elements are created dynami-
cally asrequired, with an initial value of zero.

Since parentheses always follow function names and square brackets aways follow array
names, bc can distinguish between the three types of names. Therefore, you can have vari-
ables, functions, and arrays with the same name. For example, f oo may be a variable, while
foo() isafunctionandf oo[] isan array.

Built-In Variables

Scale

bc has a number of built-in variables which are used to control various aspects of the inter-
preter. These are described in the following sections.

The scale value is the number of digits to be retained after the decimal point in arithmetic
operations. For example, if the scale isthree, each calculation retains at least three digits after
the decimal point. This means that

5/ 3
has the value
1.666
If —I isspecified, the scale is set to 20; otherwise the default scale is zero.

The variable scal e holds the current scale value. To change scales, assign a new value to
scal e, asin

scale = 5
Sincescal e isjust aregular bc variable, it can be used in the full range of bc expressions.

The number of decimal places in the result of a calculation is affected not only by the scale,
but aso by the number of decimal places in the operands of the calculation. Thisis discussed
in detail in the Operations section.
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There is also a function scal e() which can determine the scale of any expression. For
example,

scal e(1.1234)

returns the result four, which is the scale of the number 1.1234. The result of the scal e()
function isaways an integer (that is, it has a scale of 0).

The maximum value for scal e is given by the configuration variable { BC_SCALE MAX}
and the minimum value is 0.

Bases
bc lets you specify numbers in different bases, for example, octal (base 8) or hexadecimal
(base 16). You can input numbers in one base and output them in a different base, simplifying
the job of converting from one base to another. bc does this using the built-in variables
i base and obase

i base isthe base for input numbers. It has an initial value of 10 (normal decima numbers).
To use adifferent base for inputting numbers, assign an integer toi base, asin

i base = 8

This says that all future input numberswill be in base 8 (octal). Thelargest valid input base is
16 and the smallest valid input base is 2. Since there is ho mechanism provided to represent
digits larger than 15, bases larger than 16 are essentially useless. When the base is greater
than 10, use the uppercase letters as digits. For example, base 16 uses the digits O through 9,
and A through F. The digits are allowed in any number, regardless of the setting of i base
but are largely meaningless if the base is smaller than the digit. The one case where this is
useful isin resetting the input base to 10. The constant A aways has the value 10 no matter
what i base is set to, so to reset the input base to 10, type

i base = A

obase isthe base in which numbers are output. It has an initial value of 10 (hormal decimal
numbers). To change output bases, assign an appropriate integer to obase.

If the output base is 16 or less, be displays numbers with normal digits and hexadecimal digits
(if needed). The output base can also be greater than 16, in which case each digit is displayed
as adecimal value and digits are separated by a single space. For example, if obase is 1000,
the decimal number 123456789 is displayed as

123 456 789

Here, the digits are decimal values from 0 through 999. Asaresult, al output values are bro-
ken up into one or more chunks with three digits per chunk. Using output bases that are large
powers of 10, you can columnate your output; for example, many users find that 100000
makes a good output base because numbers are grouped into chunks of five digits each.
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Long numbers are output with a maximum of 70 characters per line. If a number is longer
than this, bc puts a backslash (\ ) at the end of the line, indicating that the number is con-
tinued on the next line.

Internal calculations are performed in decimal, regardless of the input and output bases.
Therefore, the number of places after the decimal point are dictated by the scale when num-
bers are expressed in decimal form.

The maximum value for obase is given by the configuration variable { BC_BASE_NMAX} .

Arithmetic Operations
bc provides a large number of arithmetic operations. Following standard arithmetic conven-
tions, some operations are calculated before others; for example, multiplication take place
before addition unless you use parentheses to group operations. Operations that take place
first are said to have a higher precedence than operations which take place later.

Operations also have an associativity. The associativity dictates the order of evaluation when
you have a sequence of operations with equal precedence. Some operations are evaluated left
to right while others are evaluated right to left. The Operator Associativity table shows the
operators of bc from highest precedence to lowest. Programmers familiar with C will note
that bc’s order of precedence is not the same as C's. In C, assignment operators have the
lowest precedence. The precedence isshown in Table 1-3, bc Operators.

Operator

Associativity

()

unary ++ - -

left to right
not applicable

unary - ! not applicable
h right to left

* left to right
+ - left to right
= right to left
== <= >= Il= < > none

&& left to right
[ ] left to right

Table 1-3: bc Operators

The following list describes each operator. In the descriptions, A and B can be numbers, vari-
ables, array elements, or other expressions. V must be either avariable or an array element.

(A An expression in parentheses is evaluated before any other operations are per-
formed on it.
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-A
FA

Al B
A %B

isthe negation of the expression.

is the logica complement of the expression. If A evaluates to zero, ! A evalu-
ates to one. If Aisnot zero, ! A evaluates to zero. This operator is unique to
thisversion of bc.

adds 1 to the value of V. The result of the expression isthe new value of V.

subtracts 1 from the value of V. The result of the expression is the new value of
V.

adds 1 to the value of V, but the result of the expression isthe old value of V.

subtracts 1 from the value of V, but the result of the expression is the old value
of V.

calculates A to the power B. B must be an integer. The scale of the result of
A" Bis
m n(scal e(A) * abs(B), nax(scale, scale(A)))

where mi n() calculates the minimum of a set of numbers and max() calcu-
lates the maximum.

calculates A multiplied by B. The scale of the result is

m n(scal e(A) + scale(B), max(scale, scale(A), scale(B)))

calculates A divided by B. The scale of the result isthe value of scal e.

calculates the remainder from the division of A by B. Thisis calculated in two
steps. First, be calculates A/ B to the current scale. It then obtains the remain-
der through the formula

A- (Al B *B
calculated to the scale

max(scal e + scal e(B), scal e(A))
adds A plus B. The scale of the result is the maximum of the two scales of the
operands.

calculates A minus B. The scale of the result is the maximum of the two scales
of the operands.
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The next group of operators are all assignment operators. They assign values to objects. An
assignment operation has a value: the value that is being assigned. Therefore you can write
operations like a=1+( b=2) . In this operation, the value of the assignment in parentheses is 2
because that is the value assigned to b. Therefore, the value 3 is assigned to a. The possible
assignment operators are:

V =B

< < < < <
I
o W W W W

V-=B

assignsthe value of Bto V.
isequivalent to V=V~ B.
isequivalent to V=V* B.
isequivalent to V=V/ B.
isequivalent to V=V¥B.
isequivalent to V=V+B.
isequivalent to V=V- B.

The following expressions are called relations, and their values can be either true (one) or
false (zero). This version of bc lets you use the relational operators in any expression, not
just in the conditional parts of i f, whil e, or f or statements. These operators work in
exactly the same way as their equivalents in the C language. The result of arelation is zero if

the relation is false and one if the relation is true.

A ==
A<= B
A>=B
Al=B
A<B
A>B
A && B
All B

istrueif and only if A equalsB.

istrueif and only if Aislessthan or equal to B.

istrueif and only if Aisgreater than or equal to B.

istrueif and only if Aisnot equal to B.
istrueif and only if Aislessthan B.

istrueif and only if Aisgreater than B.

is true if and only if A is true (non-zero) and B is true. If A is not true, the

expression B is never evaluated.

istrueif Aistrue or Bistrue. If Aistrue, the expression B is never evaluated.
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Comments and White Space
A comment has the form

/* Any string */

Comments can extend over more than one line of text. When bc sees/ * at the start of acom-
ment, it discards everything up to the next */ . The only effect a comment has is to indicate
the end of atoken.

As an extension, this version of bc also provides an additional comment convention using the
# character. All text from the # to the end of the current line istreated as asingle blank, asin

2+2 # this is a coment
bc is free format. You may freely insert blanks or horizontal tab characters to improve the
readability of the code. Instructions are assumed to end at the end of the line. If you have an

instruction that is so long you need to continue it onto a new line, put a backslash (\ ) as the
last character of the first line and continue the instruction on the next line. For example,

a = 2\
+ 3

Thisisequivalent to
a=2+3
Instructions
A bc instruction may be an expression that performs a calculation, an assignment, a function

definition, or a statement. If an instruction is not an assignment, bc displays the result of the
instruction when it has completed the calculation. For example, if you enter

3.14 * 23
bc displays the result of the calculation. However, with
a =314 * 23

bc does not display anything because the expression is an assignment. If you do want to dis-
play the value of an assignment expression, place the expression in parentheses.

Thefollowing list shows the instruction formats recognized by bc.

expression
calculates the value of the expression.
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"string"
is a string constant. When bc sees a statement with this format, it displays the contents

of the string. For example,

"Hell o world!"
tells bc to display Hel | o wor | d!' A newline character is not output after the string.
Thismakes it possible to do things like

foo = 15
"The value of foois "; foo

With these instructions, bc displays

The value of foo is 15

statement ; statement ...
is a sequence of statements on the same line. In bc, a semicolon (; ) is equivalent to a

newline. They both indicate the end of a statement. bc performs these statements from
left to right.

{ statement}
is a brace-bracketed statement. Brace brackets are used to group sequences of state-
ments together, asin

{

st at enent
st at enent

}

Brace brackets can group a series of statements which are split over several lines. They
are usualy used with control statements likei f and whi | e.

br eak
can only be used inside awhi | e or f or loop. br eak terminates the loop.

for (initexp;relation ; endexp) statement
isequivalent to

initexp

whi | e (relation) {
Statement
endexp

}
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where initexp and endexp are expressions and relation isarelation. For example,

a=2=0
for (i =1; i <=10; ++i) a += i

is equivalent to the whi | e example given earlier. C programmers should note that all
three items inside the parentheses must be specified; unlike C, bc does not let you omit
any of these expressions.

i f (relation) statement
tests whether the given relation istrue. If itis, bc performsthe statement; otherwise, bc
skips over statement and goes to the next instruction. For example,

if ((a%®) == 0) "a is even"
displaysa i s even if a hasan even value.

i f (relation) statementl el se statement2
issimilar to the smplei f statement. If relation is true, it performs statement1; other-
wise, it performs statement2. It may be used as follows:

if ((a%®) == 0) "a is even" else "a is odd"

Note: Thereis no statement separator between "ais even" and the el se keyword. This
differs from the C language.

Here is another example:

if (a<10) {
ng m
"is "; "less than 10 "
a

} else {
"a is"
" greater than 10 "
a

}

Note: The braces must be on the same line as the i f and the el se keywords. This is
because a newline or a semicolon right after ( relation) indicates that the body of the state-
ment is null. One common source of errors in bc programs is typing the statement portion of
anif statement on a separate line. If —i isused, the interpreter displays awarning wheni f
statements with null bodies are encountered.
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whi | e (relation) statement
repeatedly performs the given statement while relation istrue. For example,

i =1

a=20

while (i <= 10) {
a += i
++ij

}

adds the integers from 1 through 10 and stores the result in a.

If the relation is not true when bc encounters the whi | e loop, bc does not perform
statement.

print expression, expression ...

displays the results of the expressions. Normally bc displays the value of each expres-
sion or string it encounters. This makes it difficult to format your output in programs.
For this reason, the Mpe/ix Shell and Utilities version of bc has a pri nt statement to
give you more control over how things are displayed. pri nt lets you display severa
numbers on the same line with strings. This statement displays all of its arguments on a
single line. A single space is displayed between adjacent numbers (but not between
numbers and strings). A pri nt statement with no arguments displays a newline. If the
last argument is null, subsequent output continues on the same line. Here are some
examples of how tousepri nt :

/* basic print statement */
print "The square of ", 2, "is ", 2*2
The square of 2 is 4

/* inserts a space between adjacent nunbers */
print 1,2,3
123

/* note - no spaces */
print 1,"",2,"",3
123

/* just print a blank line */
print

/* two statements with output on same line */
print 1,2,3, ; print 4, 5 6
123456
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qui t
terminates bc. In other implementations of bc, the interpreter exits as soon as it reads
thistoken. Thisversion of bc treats qui t asarea statement, so you can useit in loops,
functions, and so on.

sh ...
lets you send aline to the mPE/ix Shell for execution, asin

sh nore <foo

This command passes everything from the first non-blank character until the end of the
line to the shell for execution.

voi d expression
voi d throws away or voids the result of the evaluation of expression instead of display-

ing it. Thisisuseful when using ++ and - - operators, or when you want to use a func-
tion but don’t want to use the return value for anything. For example,

voi d foo++

increments f oo but does not display the result. The voi d statement is unique to this
version of bc.

Several other types of statements are only relevant in function definitions. These are
described in the next section.

Functions

A function is a subprogram to calculate a result based on argument values. For example, the
following function converts a temperature given in Fahrenheit into the equivalent temperature
in Celsius.
define f_to_c(f) {
return ((f-32) * 5/ 9)
}

This defines afunction named f _t o_c() that takes asingle argument called f . The body of
the function is enclosed in brace brackets. The opening brace must be on the same line as the
def i ne keyword. The function body consists of a sequence of statements to calculate the
result of the function. An expression of the form

return (expression)

returns the value of expression as the result of the function. The parentheses around the
expression are optional.
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To activate the subprogram you use a function call. This has the form
name( expression[ , expression] . ..)

where name is the name of the function, and the expressions are argument values for the func-
tion. A function call can be used anywhere you might use any other expression. The value of
the function call is the value that the function returns. For example, with the function
f_to_c() described earlier,f _to_c(41) hasthe value 5 (since 41 Fahrenheit is equiva-
lent to 5 Celsius).

The general form of afunction definition is

def i ne name([ parameter] [, parameter] . ..) {
aut o local, local,
Statement
Statement

}

The parameters on the first line may be variable names or array names. Array names are indi-
cated by putting square brackets after them. For example, if cnpvec() is a function that
compares two vectors, the function definition might start with

define cnpvec(a[],b[]) {

Parameters do not conflict with arrays or variables of the same name. For example, you may
have a parameter named a inside a function, and a variable named a outside, and the two are
considered entirely separate entities. Assigning a value to the variable does not change the
parameter and vice versa. All parameters are passed by value. This means that a copy is made
of the argument value and is assigned to the formal parameter. This also applies to arrays. If
you pass an array to afunction, a copy is made of the whole array, so any changes made to the
array parameter don’t affect the original array.

A function may not need any arguments. In this case, the def i ne line does not have any
parameters inside the parentheses, asin

define f() {

The aut o statement declares a sequence of local variables. When a variable or array name
appears in an aut o statement, the current values of those items are saved and the items are
initialized to zero. For the duration of the function, the items have their new values. When
the function terminates, the old values of the items are restored. Note, however, that bc uses
dynamic scoping rules, unlike C which uses lexical scoping rules (see the NOTES section for
more details).
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For example,
define addarr(a[],!) {
auto i, s
for (i=0; i <1I; ++i) s += a[i]

return (s)

}

is afunction that adds the elements in an array. The argument | stands for the number of ele-
ments in the array. The function uses two local names: a variable named i and a variable
named s. These variables are local to the function addar r () and are unrelated to objects of
the same name outside the function (or in other functions). Objects named in an aut o state-
ment are called autos. Autos are initialized to zero each time the function is called. Thusthe
sum s is set to zero each time this function is called. You may also have loca arrays, which
are specified by placing square brackets after the array name in the aut o statement.

define func_with_ | ocal _array() {

auto |l ocal _array[];

for(i=0; i<100; i++) local _array[i] =i*2
}

This example defines alocal array called | ocal _array. Local arrays start out with no ele-
ments in them.

If a function refers to an object that is not a parameter and not declared aut o, the object is
assumed to be external. External objects may be referred to by other functions or by state-
ments which are outside of functions. For example,

define sumc(a[],b[],!) {

auto i

for (i=0; i < |I; ++i) c[i] = a[i] + b[i]
}

references an externa array named c which is the element-by-element sum of two other
arrays. If ¢ did not exist prior to calling sum c() , it is created dynamically. Once the pro-
gram has called sum c( ) , statements in the program or in functions can refer to array c.

Functions usually require ar et ur n statement. Thishasthe form
return (expression)

The expression is evaluated and used as the result of the function. The expression must have a
single numeric value; it cannot be an array.
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A r et ur n statement terminates a function, even if there are more statements left in the func-
tion. For example,

define abs(i) {
if (i <0) return (-i)
return (i)

}

isafunction that returns the absolute value of itsargument. If i islessthan zero, the function
takes thefirstr et ur n; otherwise, it takes the second.

A function can also terminate by performing the last statement in the function. If so, the result
of the function is zero. The function sum c() isan example of afunction that doesn’'t have
ar et urn statement. The function doesn’t need ar et ur n statement, because its work is to
calculate the external array c, not to calculate a single value. Finally, if you want to return
from afunction, but not return a value you may use

return ()
or simply
return

If there are no parameters to the r et ur n statement, a default value of zero is returned.

Built-In Functions

bc has a number of built-in functions that perform various operations. These functions are
similar to user-defined functions with the exception that you don’t have to define them your-
self — they are aready set up for you. These functions are:

| engt h(expression)
calculates the total number of decimal digits in expression. This includes digits both
before and after the decimal point. Theresult of | engt h() isaninteger. For example,
| engt h(123. 456) returns6.

scal e(expression)
returns the scale of expression. For example, scal e( 123. 456) returns 3. The result
of scal e() isalways aninteger. Subtracting the scale of a number from the length of a
number lets you determine the number of digits before the decimal point.

sqrt (expression)
calculates the square root of the value of expression. The result is truncated in the least
significant decimal place (not rounded). The scale of the result is the scale of expres-
sion, or the value of scal e() , whichever islarger.
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You can use the following functions if —I is specified on the command line. If it is not, the
function names are not recognized. There are two names for each function: afull name, and a
single character name for compatibility with Posix.2. The full names are the same as the
equivalent functions in the standard C math library.

at an(expression) or a(expression)
calculates the arctangent of expression, returning an angle in radians.

cos(expression) or c(expression)
calculates the cosine of expression, where expression is an angle in radians.

exp(expression) or e(expression)
calculates the exponential of expression (that is, the value e to the power of expression).

j n(integer expression) or | (integer,expression)
calculates the Bessal function of expression, with order integer.

| og(expression) or | (expression)
calculates the natural logarithm of expression.

Si n(expression) or s(expression)
calculates the sine of expression, where expression isan angle in radians.

EXAMPLES
This sections provides some examples of how to use the bc language to accomplish various
things.

Here is a simple function to calculate the salestax on a purchase. The amount of the purchase
isgiven by pur chase, and the amount of the salestax (in per cent) isgiven by t ax.

define sal es_t ax(purchase,tax) ({
auto old _scale
scale = 2
tax = purchase*(tax/100)
scale = old_scale
return (tax)

}

For example,
sal es_tax(23.99, 6)

calculates 6% tax on a purchase of $23.99. The function temporarily sets the scale value to 2
so that the monetary figures have two figures after the decimal point. Remember that bc trun-
cates calculations instead of rounding, so some accuracy may be lost. It is better to use one
more digit than needed and perform the rounding at the end. Ther ound2() function, shown
later in this section, rounds a number to two decimal places.
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Division resets the scale of a number to the value of scal e. This can be used as follows to
extract the integer portion of a number.

define integer_part(x) {
# a local to save the value of scale
auto old _scale
# save the old scale, and set scale to O
ol d _scale = scal e; scal e=0
# divide by 1 to truncate the nunber
x /=1
# restore the old scale
scal e=ol d_scal e
return (x)

}

Having defined this function, it is now trivial to define one to return the fractional part of a
number.

define fractional _part(x) {
return (x - integer_part(x))

}

The following function lets you set the scale of a number to a given number of decimal places.

define set_scale(x, s) {

auto os

0os = scale
scale = s
x /=1

scal e = os
return (x)

}

set _scal e() can now be used in afunction which rounds a number to two decimal places.

define round2(num {
auto tenp;
i f(scale(num < 2) return (set_scal e(num 2))
temp = (num - set_scale(num 2)) * 1000
if(tenp > 5) num+= 0.01
return (set_scal e(num 2))
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Thisis a very useful function if you want to work with monetary values. For example, you
can now rewrite sal es_t ax() touser ound2().

define sal es_t ax(purchase,tax) ({
auto old _scale
scale = 2
tax = round2( purchase*(tax/100))
scale = old_scale
return (tax)

}

Here isafunction which recursively calculates the factorial of its argument.

define fact (x) {
if(x <1) return 1
return (x*fact(x-1))

}

Thefactoria function can also be written iteratively as:

define fact (x) {
auto result
result =1
whil e(x>1) result *= x--
return (result)

}
With either version, f act ( 6) returns 720.

Here is another recursive function. This one calculates the nth element of the Fibonacci

sequence.
define fib(n) {
if(n < 3) {
return (1)
} else {
return (fib(n-1)+fib(n-2))
}
}
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FILES
bc usesthe following file:

fusr/lib/lib.b
File containing the library of functions loaded with —| .

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages

M essage: break statement found outside of |oop

Cause: bc encountered a br eak statement when it was not performing a f or or
whi | e loop.

Action: Make surethat all br eak statements occur within f or or whi | e loops.

M essage: built-invar can’t be used as a paraneter or auto vari-
abl e

Cause: You attempted to use the built-in variable var as a parameter or auto variable.

Action: Do not use built-in variables as parameters or auto variables.

M essage: can't pass array to ’var

Cause: You attempted to pass an array to the scalar variable var.

Action: Make sure that the value which you passto a scalar variable isa scalar.

M essage: can’'t pass scalar to 'var[]’

Cause: You attempted to pass a scalar to the array var(].

Action: Make sure that the value which you passto an array variable is an array.

M essage: divide by 0

Cause: You attempted to divide by O.

Action: Do not divide by 0.

M essage: end of file in conrent starting on |inenum of filename

Cause: bc encountered the end-of-file character when reading a comment which begins
on line num of the file filename.

Action: Make sure that the file filename contains a/ * to end each comment begun with
a*/.
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M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

end of file in string starting on |inenum of filename

bc encountered the end-of-file character when reading a string which begins on
line num of the file filename.

Make sure that the file filename contains a” to end each string.

exponent nust be an integer from O to number.

You specified an exponent that was not an integer in the range O to
SHRT_MAX-1.

Specify an exponent in the valid range.

filename: systemerror
Seesyserror (3).
Seesyserror (3).

funcname() is not a function

You attempted to use a name that is not defined as a function in a function con-
text.

Specify avalid function name.

nunerical constant is too |ong

You specified a numerical constant that was longer than the maximum permit-
ted length, as defined by the value of the configuration variable
BC_STRI NG_MAX.

Specify a shorter numerical constant.

L?
You tried to pop avalue off of an empty stack variable using the L operator.
Correct your program.

out of nenory

bc ran out of system resources while trying to allocate space. If bc isbeing run
interactively, it tries to free up more resources and returns to the top level of the
interpreter.

Free up some resources and try again. Pay particular attention to large arrays.

out of nenory (fatal)

bc ran out of system resources but was unable to recover sufficient storage to
continue.

Free up some resources and try again. Pay particular attention to large arrays.

Q@

You specified a string argument to the Q command. This is invalid. The Q
command requires a numeric argument.

Correct your program.
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

shell command failed to execute

You specified the sh statement with command as its argument and bc failed to
run command.

Check the syntax of the specified command.

sqgrt of negative nunber
You attempted to take the square root of a negative number.
Only usethe sqrt function with positive numbers.

string is too |ong

You specified a string that was longer than the maximum permitted length, as
defined by the value of the configuration variable BC_STRI NG_MAX.

Specify a shorter string.

syntax error
A syntax error was found.
Correct the syntax error.

Unknown option "—option"
You specified an option that is not valid for bc.
Check the DESCRIPTION section for alist of valid bc options.

valid array index is O throughnum

You specified an array index that was not in the range 0 to BC_DI M_MAX-1,
where BC_DI M_MAX is a configuration variable indicating the maximum num-
ber of elements that abc array may have.

Specify an array index in the indicated range.

"var’ can only have val ues fromnuml through num2

You attempted to assign a value to the variable var that was not in the range
numl to numz2.

Only assign values in the range numl to num?2 to the variable var.

war ni ng: body of if/else statement is enmpty

You did not supply any statements for the body of ani f ori f /el se construct.
bc only generates this message when you have specified the—i option.

Make sure that thisis what you intended. Check the DESCRIPTION section for
adiscussion of bc syntax.

war ni ng: ' =-' operator assumned

Thisversion of bc permits the use of the old style assignment operators like =-
rather than - =. This can be ambiguous since a=-2 canmean a =- 2o0r a
= -2.

Use spaces to clarify the syntax of the expression.

Commands and Utilities 1-65



be(l) MPE/ix Shell and Utilities be(l)

PORTABILITY
POSIX.2. x’OPEN Portability Guide 4.0. All UNIX systems.

The —i option, the && and [Tl operators, the i f ... el se ... statement, the pri nt state-
ment, the sh statement, and the optional parentheses in the r et ur n statement are exten-
sions to the PosIX standard.

NOTES
This section describes some additional details about bc that may be useful to know.

Unlike the C language which uses lexical scoping rules, bc uses dynamic scoping. This is
most easily explained with an example:

a=10
define f1() {
auto a;
a = 13;
return (f2())
}

define f2() {
return (a)

}

f1()

13

f2()

10

If f1() iscaled, bc displays the number 13, instead of the number 10. This is because
f 1() hides away the old (global) value of a and then setsit to 13. Whenf 2() referstoa it
sees the variable dynamically created by f 1() and so displays 13. When f 1() returns, it
restores the old value of a. When f 2() iscalled directly, instead of through f 1() it seesthe
global value for a and displays 10. The corresponding C code displays 10 in both cases.

Numbers are stored as strings in the program and converted into numbers each time they are
used. Thisisimportant because the value of a constant number may change depending on the
setting of the i base variable. For example, suppose the following instructions are given to
bc:

define ten() {
return (10)

}

ten()

10
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i base=16
ten()
16

In this example, when the base is set to 10, t en() returns the decimal value 10; however,
when the input base is changed to 16, the function returns the decimal value 16. Thiscan be a

source of confusing errorsin bc programs.
Finally, the library of functions loaded using the —I option is stored in the file
fusr/lib/lib.b

under your root directory. Thisisasimple text file which you can examine and change to add
new functions as desired.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this

utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
dc(1)
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NAME
break — exit from loop in shell script

SYNOPSIS
br eak [number]

DESCRIPTION
br eak exits from afor, sel ect,until, or whil e loop in a shell script. If number is
given, br eak exits from the given number of enclosing loops. The default value of number is
1

DIAGNOSTICS
br eak aways exits with an exit status of zero.

Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.

PORTABILITY
POSIX.2. x}OPEN Portability Guide 4.0.

br eak isabuilt-in command of the Bourne Shell and KornShell on uNix systems.

NOTE
MPE/iX Shell and Utilities implements br eak asa special built-in command of the shell.

SEE ALSO
conti nue(l),sh(l)
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NAME
¢ — produce multi-column output

SYNOPSIS
¢ [-hW ] [—g gutterwidth] [-w pagewidth] [file ...]

DESCRIPTION
The ¢ command reads lines from each input file, or from standard input if no file is specified.
¢ produces multi-column output from thisinput. It places as many input lines across the page
aswill fit in the prescribed width, including a gutter between adjacent columns.

Options
¢ accepts the following options:

—g gutterwidth
specifies a gutterwidth measured in characters. The default istwo characters.

—h ordersinput lines from left to right, horizontally. Thisisthe default.

-V balances the columns so that they are all the same length, or as close as possible.
-V ordersinput lines vertically down the columns.
—w pagewidth

specifies the width of the entire page, in characters. The default pagewidth is 80
characters. If you do not set the width with the —w option, ¢ checks to see if there is
an environment variable named COLUWNS. If so, ¢ uses its value as the pagewidth,
in characters. For example, if you are using the Mpe/ix Shell,

export COLUMNS=132
sets a pagewidth of 132 characters.

EXAMPLES
Try the following to see the effect of these variants of the command:

s /bin | c
s /bin| ¢ —-v
s /bin| ¢ =V

ENVIRONMENT VARIABLES
¢ uses the following environment variable:

COLUWNS
used as the page width if you do not specify the —w option.
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DIAGNOSTICS
Possible exit status values are:
0  Successful completion.
1  Anerror occurred.
Messages
M essage: file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: M ssing gutter size
Cause: You specified the —g option without providing avalue for gutterwidth.
Action: Provide avalue for gutterwidth following the —g option.
M essage: Mssing width after -w
Cause: You specified the —w option without providing a value for pagewidth.
Action: Provide avalue for pagewidth following the —w option.
M essage: too much input for avail able nenory
Cause: The files provided on the command are too large for ¢ to handle with the system
resources that are currently available.
Action: Free up more system resources or split the input files into smaller pieces and
process them separately.
M essage: Unknown option "- option"
Cause: You specified option as an option on the command line. This is not a valid
option for the c command.
Action: See the DESCRIPTION section of this man page for alist of valid options.
PORTABILITY

SomeuNIX systems.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

I's(1), pr (1)
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NAME
€89 — generic C compiler interface
SYNOPSIS
c89 [-cEgOs] [-Dname[=valug]] ... [-] directory] ... [-L directory] ...
[-o output] [P listfile] [-T stacksize] [-U name] ... [-Wphase,arg...] operand...
DESCRIPTION
Note: The mPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.
c89 is an interface to the c compiler and linker on your system. It accepts source code con-
forming to the c standard. The files specified by operands are compiled and linked to produce
an executable file. By default, the executable fileiswritten toa. out .
Options

¢ 89 accepts the following options:

—C

suppresses the link-edit phase of the compilation and does not delete any object files
that are produced. Each operand of the form file. ¢ produces an object file named
file. 0.

—D name[=value]

defines name as if by a #def i ne directive. If you omit =value, c89 assumes a
value of 1.

-E copies the C source to the standard output after expanding all preprocessor directives.
The source code is not compiled.

-0 produces symbolic information for use by debuggers in the object or executable files.

—| directory
adds directory to the search path for #i ncl ude files which do not have absolute
path names. If the name of an #i ncl ude file is enclosed in double-quotes (" "),
c89 first searches the directory of the file containing the #i ncl ude directive. It
then searches the directories indicated by —I options and finally, it searches
[ usr/include. If the name of an #i ncl ude fileis enclosed in angle brackets (<
>), ¢89 first searches the directories indicated by —I options, and then
[usr/incl ude.

—L directory

adds directory to the search path for libraries. ¢89 first searches the directories indi-
cated by —L options in the order they appear on the command line, and then searches
/[liband/usr/lib

Commands and Utilities 1-71



c89(1)

MPE/iX Shell and Utilities c89(1)

-0 optimizes the executable output.

—0 output
writes the executable output to the file output. If you specify the —c or —E option, no
executable output is created.

—Pligtfile
specifies a listing file for the ¢ compile. It passes listfile to the file equation for
cclist. At present, it is not possible to create a listing file using the POsIX name
syntax. You must use traditional MPE/ix names with this option. For example,

c89 —c —P listing. mygroup.sys foo.c
—T stacksize

passes stacksize to the link editor which uses it to set the native mode stack size of
the program. Thisis equivalent to

—W, nnst ack=stacksize
-s produces stripped object and/or executable files from which symbolic and other
information not required for proper execution using exec has been removed.

—Uname
undefines the symbol name. If hame appears in both a—D and a—U option, it is unde-
fined regardless of the order in which the options were specified.

—Wphase,arg ...
passes arguments to other phases of the compile process. phase can normally be one
of two values:

c passes the arguments (arg ...) to the c compiler.

I passes the arguments (arg ...) to the linker.
On MPE/iX, however, there are two ways to pass arguments to the link editor. As a result,
phase can be one of the following three values:

c passes the arguments to the compiler CCOMXL. PUB. SYS

I places the arguments in the indirect file passed to the link editor
LI NKEDI T. PUB. SYS

L adds the arguments to the command line of the link editor
LI NKEDI T. PUB. SYS

Here is an example of how these options might be used to compile a program that uses Al Fs.

c89 "-W, -o AIF1" -W, +e "-W, cap=ph, pmi a; PRI VLEV=2" aifl.c
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-W is used to set the output file name.

W is used to set the capabilities and privilege level of the program. It should
be noted that if —WL_ is not specified, cap=ph is passed to the link editor by
default. If you do specify —\W_, this default is not passed.

-W is used to turn on the extension in the compiler that supports long pointers.

Operands
€89 accepts the following operands:

—I library
searches the library named | i blibrary. a. ¢89 searches alibrary when its nameis
encountered, so the placement of -1 operands isimportant.

-1 ¢ Thislibrary contains all functions defined by PosiX.1 as well as the ANSI C
language bindings. Thislibrary is searched even if you do not specify it on
the command line.

-1 m referstothelibrary containing all functions referenced in <mat h. h>.

-1 |  refersto the library containing all functions required by the c output of | ex
that are not available through the -1 ¢ operand.

-1 'y refers to the library containing all functions required by the c output of
yacc that are not available through the -1 ¢ operand.

file. a isalibrary of object files usually produced by ar (1), which is passed directly to the
link editor.

file. ¢ isac sourcefile to be compiled and optionally linked.

file. o isanobject file created by c89 —c, which is passed directly to the link editor.

ENVIRONMENT VARIABLES
¢ 89 usesthe following environment variable:

TMPDI R
contains a path name that overrides the default directory for temporary files, if any.

FILES
¢ 89 usesthe following file:

a. out contains the executable output unless the —o output option is specified.
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DIAGNOSTICS

Possible exit status values are:

0  Successful completion.

1  Anerror occurred.

Messages

M essage: cannot mix —g and —s options

Cause: You specified both the —g and —s options on the command line. These two
options are mutually exclusive.

Action: Consult the DESCRIPTION section and correct the command line.

M essage: cannot mx -g and -O

Cause: You specified both the —g and —O options on the command line. These two
options are mutually exclusive.

Action: Consult the DESCRIPTION section and correct the command line.

M essage: cannot mx -s and -E

Cause: You specified both the —s and —E options on the command line. These two
options are mutually exclusive.

Action: Consult the DESCRIPTION section and correct the command line.

M essage: conpile failed

Cause: €89 was unable to run the c compiler.

Action: Make sure that your PATHenvironment variable includes the directory contain-
ing the compiler, and that you have the necessary permissions to run the com-
piler.

M essage: link failed

Cause: c89 wasunabletorunthel i nkedi t utility.

Action: Make sure that your PATHenvironment variable includes the directory contain-
ing the | i nkedi t utility, and that you have the necessary permissions to run
that utility.

M essage: no files specified

Cause: You failed to specify avalid operand file name on the command line.

Action: Correct the command, making sure to specify operands.

M essage: unknown file extension

Cause: You specified an operand file name with an unrecognized file extension. The
recognized extensions are. c, . a, and . o.

Action: Correct the file name.
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M essage: unknown opti on —option
Cause: You specified an option that is not valid for c89.
Action: Check the DESCRIPTION section for alist of valid c89 options.

For specific C compiler and link editor error messages, refer to Appendix A of the HP C/iX
Reference Manual (Part Number 31506-90005) and to Appendix A of the HP Link Editor/iX
Reference Manual (Part Number 32650-90030).

PORTABILITY

POSIX.2. x}OPEN Portability Guide 4.0.

MPE/iX NOTES

The ¢89 command is currently implemented on MPE/iX as a script-driven front end to the
MPE/iX C compiler and link editor.

If the environment variable ECHOis defined, the c89 utility displays the commands that are
passed to the MPE/iX CI for execution. For example

$ ECHO=1 c89 -0 nyprog test.c
displays each of the commands submitted to the MPE/iX ClI.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

ar(1),strip(d)
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NAME

calendar — appointment reminder system

SYNOPSIS

cal endar [-]

DESCRIPTION

Note: The MPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

With no options, cal endar displays al current appointments on the standard output.
cal endar searches the file cal endar in the current directory, looking for lines that match
either today’ s or tomorrow’s date. On Friday, Saturday, or Sunday, tomorrow extends through
to Monday. Each appointment must fit on asingle line, with the date formatted as one of:

January 27
1/ 27
jan 27

Note: The month name may be abbreviated to three letters; the case is not significant; the
month can be given numerically.

cal endar accepts the following option:

- searches for a calendar file in each home directory found in the user database.
cal endar sends mail to the corresponding user for any appointments that are found
to be current. Mail is sent using the mai | x utility or aternatively the utility named
in the MAI L ERenvironment variable.

EXAMPLE

If today is Friday April 7th, and the following cal endar file isfound in the current direc-
tory:

tue mar 7 1: 00 pm denti st

Sat April 8 Trip to the zoo

mon april 10 3:30 pmjob interview
4/ 11 vacation starts

cal endar printsthe following:

Sat April 8 Trip to the zoo
mon april 10 3:30 pmjob interview
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ENVIRONMENT VARIABLES

MAI LER
contains the name of the utility that cal endar usesto send mail. If thisvariable is
not set, cal endar usesmai | x asthe default mail utility.

FILES

cal endar
file used in the current directory, or user’s home directory.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages
M essage: cal endar file: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: i nsufficient nmenory avail abl e
Cause: There were not enough free system resources for the operation being performed.
Action: Free up more system resources.
M essage: i nternal RE error: regular expression error
Cause: Seer egerror (3).
Action: Seer egerror (3).
PORTABILITY

All UNIX systems. xOPEN Portability Guide 4.0.

The MAI LER environment variable is an extension to traditional implementations of

cal endar.
SEE ALSO
mai | x(1)

MPE/iX NOTES
The current MPE/iX implementation of cal endar does not allow the use of the — option.
MPE/iX has no way of interactively obtaining alist of the home directories (home groups) of all
users on the system. To determine a user’'s home group, use the MPE/iX CI command
LI STUSER
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For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.
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NAME
calci — run aMPE/iX Cl command from the MPE/iX Shell

SYNOPSIS
cal | ci command_string
callci —

DESCRIPTION
The cal | ci command alows you to run a Mpe/ix Command Ineterpretor (MPE/iX Cl) com-
mand while in the MPe/ix Shell. It concatenates all arguments specified on the command line
together with appropriate spaces and then uses the HPCl COMVAND intrinsic to submit the
resulting string to the mPE/iX I for execution. If the only argument specified is —, cal | ci
reads from the standard input one line at a time and submits each line to the MPE/ix CI for exe-
cution.

EXAMPLES
Thefollowing command lists all of thefilesin pub. sys.

shell> callci listfile @ pub.sys

This next example uses the MPE/iX cI COPY command to do a forced copy of afilef oo to a
file bar . Note that the semicolon (; ) must be quoted to prevent the mpPe/ix Shell from inter-
preting it.

shel I > callci copy foo, bar; yes
You could also enter the command as
shell > callci "copy foo, bar;yes"
DIAGNOSTICS
Possible exit status values are:
0 Thecal toMPEixX CI was successful
1 call ci wasunabletoinvokeMPE/ixX Cl or acommand error occurred.

2 Some other error occurred.

Messages

This utility generates no error messages itself; however, the MpPE/ix CI or the command being
executed may generate messages.

PORTABILITY
This command is unique to MPE/iX Shell and Utilities.
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MPE/iX NOTES
cal | ci isavailable asboth abuilt-in shell utility and an externa utility.

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.
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NAME
cat — concatenate and display text files

SYNOPSIS
cat [-su] [-v[et]] [file..]

DESCRIPTION
cat displays and concatenates files. It copies each file argument to the standard output. If
you specify no files or give — asafile name, cat reads the standard input.

Options
cat accepts the following options:
—e displays a $ character at the end of each line. This option only works if you aso
specify —v.
-s does not produce an error message if cat cannot find or read a specified file.

—t displaystabsas™ | . Thisoption only worksif you also specify —v.
—-u does not buffer output.

-V displays all characters including those that are unprintable. If the most significant bit
in a character is set and the character is non-printable, cat displays the character
without that bit, but precedes it with the characters M . cat displays other unprint-
able characters as” followed by the character representing the control character (for
example, ~ Afor CTRL-A).

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages
M essage: filename: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: i nput file "filename" is identical w th output
Cause: You specified filename as both an input and output file. 1t is also possible that
the output file was linked to filename.
Action: Use afile other than filename as the output file.
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M essage: Unknown option "—option"
Cause: You specified an option that is not valid for cat .
Action: Check the DESCRIPTION section for alist of valid cat options.
M essage: wite error on standard output: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).

PORTABILITY
POSIX.2. xJOPEN Portability Guide 4.0. All uNIX systems.
The-e, —s, -t , and —v options are extensions to the pOsIX standard.

SEE ALSO

cp(1), nor e(l), mv(1)

MPE/iX NOTES

OnMPE/iX, cat isavailable as both abuilt-in shell utility and an external utility.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.
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NAME
cd — change working directory

SYNOPSIS
cd [directory]
cd old new

DESCRIPTION
The command

cd directory

changes the working directory of the current shell execution environment (see sh(l1)) to
directory. If directory is an absolute path name, beginning with / , thisis the target directory.
If directory isarelative path name, cd assumesit is relative to the current working directory.

In the shell, if the variable CDPATH s defined, the built-in cd command searches for arela-
tive path name under each of the directories defined in COPATH. If cd findsthe directory out-
side the current working directory, it displays the new working directory.

Use colons to separate directories in COPATH. In CDPATH, anull string represents the current
directory. For example, if the value of CDPATH begins with a separator character, cd
searches the current directory first; if it ends with a separator character, cd searches the cur-
rent directory last.

In the shell, the command
cd -

is a gpecial case that changes the working directory to the previous working directory by
exchanging the values of the variables PDand A_DPVD.

Note: Repeating this command toggles the current working directory between the current and
old working directory.

Calling cd without arguments sets the working directory to the value of the HOVE environ-
ment variable, if the variable exists. If there isno HOVE variable, cd does not change the cur-
rent directory.

Theform
cd old new

is an extension to traditional KornShell implementations. The shell keeps the name of the
current directory in the variable PO The cd command scans the current value of PUD and
replaces the first occurrence of the string old with the string new. The shell displays the result-
ing value of PDand it becomes the new working directory.
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If either directory is a symbolic link to another directory, the behavior depends upon the set-
ting of theshell’s —o | ogi cal flag. Seeset (1) for moreinformation.

ENVIRONMENT VARIABLES

CDPATH
contains a list of directories for cd to search under when directory is a relative path
name.

HOVE

contains the name of your home directory. This is used when you do not specify
directory on the command line.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1  Failure dueto any of the following:
— no HOVE directory
— no previous directory
— asearch for directory failed
— an old/new substitution failed

2 Aninvalid command line option.

Messages

M essage: "dir" bad directory: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: cd: restricted

Cause: You were using the restricted version of the shell (for example, by specifying
the—r option for sh). The restricted shell does not alow the cd command.

Action: To use the cd command, you must be using a non-restricted shell.

M essage: no HOVE directory

Cause: You attempted to use cd to return to your home directory; however, the envi-
ronment variable HOVE was not defined.

Action: Set the environment variable HOVE to the path name of your home directory.

M essage: no previous directory

Cause: You tried the command cd — to return to your previous directory; however,
there was no record of what your previous directory was.

Action: Make sure that you only use cd — when there is a previous directory.
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M essage: pattern "old" not found in "dir"
Cause: You tried a command of the form
cd old new
However, the name of the current directory dir does not contain any string
matching the regular expression old.
Action: Ensure that the name of the current directory contains the regular expression
old.
M essage: Unknown option "—option"
Cause: You specified an option that is not valid for cd
Action: Check the DESCRIPTION section for alist of valid cd options.
PORTABILITY

POSIX.2. x}OPEN Portability Guide 4.0.

All uNix systems feature the first form of the command.

In the mPe/ix Shell and Utilities implementation of this command, all forms are built into the

shell.

The cd old new form of the command is an extension to the PosIX standard.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

set (1) sh(1)
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NAME
chgrp — change the group ownership of files and/or directories

SYNOPSIS
chgr p [-f R] group pathname ...

DESCRIPTION
chgr p sets the group 1D to group for the files and directories named by the pathname argu-
ments. group may be a group name from the group database, or a numeric group I1D.

Options
chgr p accepts the following options:

—f does not issue an error message if chgr p cannot change the group ID. In this case,
chgr p aways returns a status of zero.

-R If a pathname on the command line is the name of a directory, chgr p changes the
group ID of al files and subdirectories under that directory. If chgr p cannot change
some file or subdirectory under the directory, it continues to try to change the other
files and subdirectories under the directory, but exits with a non-zero status.

DIAGNOSTICS
Possible exit status values are:

0  You specified —f , or chgr p successfully changed the group ownership of all the speci-
fied files and directories.

1  Failure dueto any of the following:
— unable to access a specified file
— unable to change the group of a specified file
— encountered afatal error when you specified —R option

2 Failure dueto any of the following:
— the command line contained an unknown option or too few arguments
— chgr p did not recognize the specified group

Messages
M essage: cannot deternm ne OPEN_MAX: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

PORTABILITY

fatal error during "—R' option

You specified the —R option but some file or directory in the directory structure
was inaccessible.

Make sure that you have access to all filesin the directory structure.

file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

file "filename": You are not a nenber of thegroup group
You attempted to change the group ownership of filename to group, but you are
not a member of the specified group.

Specify a group to which you belong.

group "group" i s unknown

You specified a group name that chgr p was unable to find in the group data-
base.

Specify avalid group name or use avalid numeric group ID.

read directory "pathname": systemerror
Seesyserror (3).
Seesyserror (3).

stat file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

Unknown opti on "—option"
You specified an option that is not valid for chgr p.
Check the Options section of this man page for alist of valid options.

POSIX.2. x}OPEN Portability Guide 4.0. All uNIx systems.

The—f option isan extension to the POSIX standard.

MPE/iX NOTES

The current MPE/iX implementation of chgr p does not allow you to modify the group 1D of
the root directory, account directories, and group directories.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

chnod(1), chown(1)
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NAME
chmod — change access permissions of afile

SYNOPSIS
chnod [-f R] mode pathname

DESCRIPTION
chnod changes the access permissions or modes of the specified files or directories. Modes
determine who can read, change or execute afile.

Options
chnod accepts the following options:

—f Does not issue error messages concerning file access permissions, even if chrod
encounters such errors.

-R If you specify a directory as a path name on the command, chnod changes the
access permissions of all files and subdirectories under that directory.

Modes
You can specify the mode value on the command line in either symbolic form or as an octal
value.

A symbolic mode has the form
[ who] op permission [ op permission . . . ]
The who value is any combination of the following:

Sets user (individual) permissions.
Sets group permissions.

Sets other permissions.

Sets all permissions; thisisthe default.

Q 0O C

The op part of a symbolic mode is an operator that tells chnod to turn the permissions on or
off. The possible values are:

+ Turns on a permission.
- Turns off a permission.
= Turns on the specified permissions and turns off all others.

The permission part of a symbolic modeis any combination of the following:

r Read permission. If thisis off, you cannot read the file.
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t

Execute permission. If thisis off, you cannot execute thefile.

Execute/search permission for a directory; or execute permission for a file only when
the current mode has at least one of the execute bits set.

Write permission. If thisis off, you cannot write to thefile.

On posix-compliant and UNIX systems, this stands for setuid on execution or setgid on
execution permission.

OnuUNIX systems, this stands for the sticky bit.

You can specify multiple symbolic modes if you separate them with commas.

Absolute modes are octal numbers specifying the complete list of attributes for the files; you
specify attributes by OR’ing together these bits.

EXAMPLES

4000  Setuid bit
2000  Setgid hit

1000 Sticky bit
0400 Individua read
0200 Individual write
0100 Individual execute (or list directory)
0040 Group read
0020 Group write
0010 Group execute
0004 Other read
0002 Other write
0001 Other execute

chnmod -w nowrite

makesfile nowr i t e read-only.

chmod a=rwx file

turns on read, write, and execute permissions, and turns off the setuid and sticky bit attributes.
Thisisequivalent to

chnmod 0777 file
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DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1  Failure dueto any of the following:
— unable to access a specified file
— unable to change the modes on a specified file
— unable to read the directory containing item to change
— encountered afatal error when using the —R option

2 Failure due to any of the following:
— missing or invalid mode argument
— too few arguments.

Messages
M essage: fatal error during "-R' option
Cause: You specified the —R option but some file or directory in the directory structure
was inaccessible.
Action: Check all files in the directory structure to make sure that you have access to
them.

M essage: file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: I nsufficient nenory

Cause: There were not enough free system resources to perform the specified operation.
Action: Free up more resources.

M essage: M ssi ng node argument .

Cause: You did not specify an argument represent the new access permissions.
Action: Provide the missing argument.

M essage: read directory "pathname": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: stat file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).
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M essage:

Cause:

Action:

M essage:

Cause:

Action:

PORTABILITY

Unknown or missing operator in synbolic node "mode
string”

When using the symbolic mode to indicate new access permissions, you speci-
fied a string modestring which was either missing an operator or contained an
operator that chrmmod does not recognize.

Make sure that all mode values in symbolic mode contain one of the following
operators. +, -, or =.

Cctal nmode may contain only digits [0-7] innumstring
When using the octal mode to indicate new access permissions, you specified a
string numstring which contained a character other than the digits0to 7.

Make sure that all mode values in octal mode are valid octal numbers, contain-
ing only the digits O through 7.

POSIX.2. x}OPEN Portability Guide 4.0.

The—f option and thet permission are extensions to the POSIX standard.

MPE/iX NOTES

The current MPE/iX implementation of chnod does not allow you to modify the access permis-
sions of the root directory, account directories, and group directories. Also, use of the sticky
bitsis not allowed.

OnMPE/iX, chmod isavailable as both a built-in shell utility and an external utility.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

[ c(1),! s(2), umask(l)
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NAME
chown — change the ownership of files and/or directories

SYNOPSIS
chown [—f R] owner [:group] pathname ...

DESCRIPTION
chown sets the user 1D to owner for the files and directories named by pathname arguments.
owner can be a user name from the user database the user database, or a numeric user ID.

If you include a group name (specify the owner followed immediately by a colon (: ) and
group with no intervening spaces, such as owner:group) then chown also sets the group ID to
group for the files and directories named.

Options
chown accepts the following options:

—f does not issue an error message if chown cannot change the owner. In this case,
chown aways returns a status of zero.

-R If a pathname on the command line is the name of adirectory, chown changes all the
files and subdirectories under that directory to belong to the specified owner (and
group, if :group is specified). If chown cannot change some file or subdirectory
under the directory, it continues to try to change the other files and subdirectories
under the directory, but exits with a non-zero status.

DIAGNOSTICS
Possible exit status values are:

0  You specified —f , or chown successfully changed the ownership of all the specified files
and directories.

1  Failure dueto any of the following:
— unable to access a specified file
— unable to change the owner of a specified file
— unable to read the directory containing the directory entry of thefile
— encountered afatal error when using the —R option

2 Failure due to any of the following:
— the command line contained an invalid option
— the command line had too few arguments
— gpecified an owner with auserid that the system did not recognize
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Messages

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

PORTABILITY

fatal error during "—R' option

You specified the —R option but some file or directory in the directory structure
was inaccessible.

Check all files in the directory structure to make sure that you have access to
them.

file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

group "group" i s unknown

You specified a group name that chown was unable to find in the group data-
base.

Specify avalid group name or use avalid numeric group ID.

read directory "pathname": systemerror
Seesyserror (3).
Seesyserror (3).

stat file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

Unknown opti on "—option"
You specified an option that is not valid for chown.
Check the Options section of this man page for alist of valid options.

user "user" is unknown
You specified a user name that chown was unable to find in the user database.
Specify avalid group name or use avalid numeric group ID.

POSIX.2. x}OPEN Portability Guide 4.0. All uNIx systems.

The—f option isan extension to the POSIX standard.

MPE/iX NOTES

The current MPE/iX implementation of chown does not allow you to modify the ownership of
the root directory, account directories, and group directories.

OnMPE/iX, chown isavailable as both a built-in shell utility and an external utility.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.
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SEE ALSO
chgr p(2), chrmod(1)
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NAME

ci — check in afile under RCS

SYNOPSIS

ci [-B] [-ddate] [-Ffile...] [-f [rev]] [-G [-g] [-h[rev]] [fl 1 [—k[rev]]
[ [rev]] [-mmsg] [-Nname] [-nname] [-Q] [—q[rev]] [-Rdiff_exec]
[-r [rev]] [-s<tate] [-T] [t [txtfile]] [-u[rev]] [-Wogin] [-Yfil¢g] file ...

DESCRIPTION

Note: The MPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

ci adds a new revision of a working file to the corresponding Rcs file. Executing this com-
mand on afileisreferred to as checking in the file.

For ci to work, the user’s login name must be on the access list, except if the access list is
empty or the user is the system administrator or the owner of the file. To append a new revi-
sion to an existing branch, the tip revision on that branch must be locked by the user; other-
wise, a new branch must be created. This restriction is not enforced for the owner of the file,
unless locking is set to strict (seer cs(1)). A lock held by someone else may be broken with
ther cs command.

Normally, ci checks whether the revision to be checked in is different from the preceding
one. If it is not different, ci either aborts the check-in (if —q is given) or asks whether to
abort (if —g isomitted). A check-in can be forced with the —f option.

For each revision checked in, ci prompts for alog message. The log message should summa-
rize the change and must be terminated with aline consisting of asingle dot (. ), the string ™ . ,
or an end of file. Log messages may be edited using the facilities described inr csedi t (3).

If several files are checked in, ci asks whether to reuse the previous log message. |If the stan-
dard input is not aterminal, ci  suppresses the prompt and uses the same log message for all
files. Seealso—m

The number of the checked-in revision can be given by any of the options—r , —f , -k, -l , —u,
—h, or—q.

If the RCs file does not exist, i creates it and checks in the contents of the working file as the
initial revision. The default number for this revision is 1. 1, and the access list isinitialized
to empty. Instead of the log message, ci requests descriptive text (see —t ). This descriptive
text may be edited using the facilities described in rcsedit (3). If you specify the -r
option, you are asked for both descriptive text and alog message.

If the configuration file specifies Conpr ess, ci compresses the RCs file after the revision has
been checked in. It isnot necessary to specify anything about compression when you check it
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out again because all Rcs commands automatically check to see if afile is compressed before
performing an operation on them. The checked-out working fileis not compressed.

Note: If an Rcs file isin the midst of a check-in operation, it cannot be accessed by any RCS
command.

Options

ci accepts the following options:

-B

—ddate

—Ffile...

—f [rev]

—k[rev]

forces ci to check in the revision using binary format. If the revision is actually a
text file, Rcs still produces correct results, but may work less efficiently than it would
if text format was used. —B cannot be specified if the RcCs file already contains revi-
sions checked in using text format or the Rcs file was created with ther cs —T com-
mand.

uses date for the check-in date and time. The date option may be specified in free
format as explained in co(1). Thisoption isuseful for atering the check-in date, and
for —k if no date is available.

provides an aternate way to specify file names. The given file is atext file contain-
ing alist of file names, one file name per line. ci checksin al the files named infile,
using the options specified on the command line. Multiple —F options may be speci-
fied on the command line, and can either be grouped together or interspersed between
options.

forces a check in. The new revision is checked in even if it is not different from the
preceding one.

sets the RCs file date to the current date. Normally, when updating, the date stamp of
theRcsfileis set to the check-in date of the head revision.

sets the check-in date of the revision to the modification date of the working file.
Normally, ci usesthe current time as the check-in date.

uses the —h (half-hearted) option to di f f (1) to produce the set of changes for this
revision. Normally, this half-hearted algorithm is used only if di f f runsout of sys-
tem resources using the normal algorithm.

allows ci to accept redirected input from a file or from a pipe instead of standard
input. Input isasequence of strings separated by lines containing only a single dot.

searches the working file for keyword values to determine its revision number, cre-
ation date, state, and author (see co(l)). ci then assigns these values to the
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checked-in revision, rather than computing them locally. It also generates a default
log message noting the login name of the user and the actua check-in date. This
option is useful for software distribution. A revision that is sent to severa sites
should be checked in with the —k option at these sites to preserve the original revi-
sion number, date, author, and state. The extracted keyword values and the default
log message may be overridden with the options—r , —d, —s, —w, and —m

checks in a new revision of a working file to the corresponding Rcs file, while leav-
ing alocked copy of the working file intact. Thisisuseful for saving arevision when
you want to continue editing it after the check-in.

—mmsg  uses the string msg as the log message for all revisions checked in.

same as—n, except that it overrides a previous assignment of name.

assigns the symbolic name name to the number of the checked-in revision. ci prints
an error message if name is already assigned to another revision.

ignores any default options found in the local configuration file.

quiet mode; diagnostic output is not printed. If there is no difference between the
revision being checked in and the previous revision of the file, the new revision is not
checked in unless—f is specified.

—Rdiff_exec

specifies the path name of the di ff command to use. This alows you to use your
own systemdi f f for everything but RCs.

assigns the revision number rev to the checked-in revision, releases the correspond-
ing lock, and deletes the working file. This is the default. rev may be symbolic or
numeric.

If rev is a revision number, it must be higher than the latest one on the branch to
which rev belongs, or must start a new branch.

If rev is a branch rather than a revision number, the new revision is appended to that
branch. Thelevel number is obtained by incrementing the tip revision number of that
branch. If rev indicates a non-existing branch, that branch is created with the initial
revision numbered rev.1. You can have a mixture of numeric and symbolic parts
when you do this.

If revisomitted, ci tries to derive the new revision number from the user’s last lock.
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If the user has locked the tip revision of a branch, the new revision is appended to
that branch. The new revision number is obtained by incrementing the tip revision
number. If the user locked a non-tip revision, ci starts a new branch at that revision
by incrementing the highest branch number at that revision. The default initial
branch and level numbers are 1.

If you do not specify rev and you have no lock, but you are the owner of the file and
locking is not set to strict, the revision is appended to the default branch (normally
the trunk; seer cs —b).

—sstate
sets the state of the checked-in revision to the identifier state. The default state is
Exp.

-T forces ci to check in the revision using text format. If the revision isactualy anon-

text file, RCS may not work properly. —T cannot be specified if the Rcs file already
contains revisions checked in using binary format or the Rcs file was created with the
r cs —B command.

—t [txtfile]
writes descriptive text into the RCs file (deleting the existing descriptive text). If
txtfile is omitted, ci prompts you for text supplied from the standard input. You may
enter any number of lines of text. When you have finished entering the description,
enter a line containing a single dot (. ), the string ™ . , or the end-of-file character.
r csedi t (3) describes facilities for editing the descriptive text as you enter it.

If txtfile is specified, the descriptive text is copied from that file. During the initial
check-in of afile, descriptive text is requested even if —t isnot given. The prompt is
suppressed if standard input is not aterminal.

—u[rev]
works like —I , except that the checked-in revision is not locked. Thisisuseful if you
want to process (for example, compile) the revision immediately after check-in.

—wlogin
uses login for the author field of the checked in revision. Thisis useful for altering
the author, and for —k if no author is available.

—Yfile gpecifiesfile asthelocal configuration file.

File Modes
AnRcsfile created by ci inherits the read and execute permissions from the working file. If
the RCs file exists already, ci preserves its read and execute permissions. ci normally turns
off all write permissions of Rcsfiles.
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Files
The person who enters the command must have read/write permission for the directories con-
taining the Rcs file and the working file, and read permission for the Rcs file itself. A number
of temporary files are created. A semaphore file is created in the directory containing the RCS
file. ci always creates a new RCs file and unlinks the old one. This strategy makes links to
RCs files useless.
DIAGNOSTICS
Possible exit status values are:
0  Successful completion.
1  Anerror occurred while checking in one of the specified files.
For each revision, ci prints the Rcs file, the working file, and the number of both the
checked-in and the preceding revision (unless you use —q to request quiet mode).
Messages
M essage: —d overrides —g
Cause: You specified both the —d option and the —g option. These two options are
mutually exclusive. The command continues as though only the —d option was
specified.
Action: If you do not want the behaviour described under CAUSE, specify only one of

the two options.

M essage: Branch poi nt does not exist for rev
Cause: You attempted to check in an initial revision of afile on a branch.
Action: Thefirst revision checked in must be on the main trunk.

M essage: Can’t adjust node of filename Seesyserror (3).
Action: Seesyserror (3).

M essage: Can’t expand fil e filename: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).

M essage: Can’t expand keywords i nworkfile: systemerror
Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: Can’'t find a date inworkfile

Cause: You attempted to check in workfile using the —k option, but workfile does not
contain any RCs keywords that provide the date.

Action: Specify the desired date the command line using the —d option.
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M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

Can't find a revision nunber inworkfile

You attempted to check in workfile using the —k option, but workfile does not
contain any RCs keywords that provide the revision number.

Specify the desired revision number on the command line using the —r option.

Can't find a state inworkfile

You attempted to check in workfile using the —k option, but workfile does not
contain any RCs keywords that provide the state.

Specify the desired state on the command line using the —s option.

Can’'t find an author in workfile You attempted to check in workfile
using the —k option, but workfile does not contain any Rcs keywords that pro-
vide the author.

Specify the desired author on the command line using the —w option.

Can’t open fil etextfile with description: systemerror
Seesyserror (3).
Seesyserror (3).

Can't parse date/time: dates
You specified an improperly formatted date/time string with the —d option.
Check the DESCRIPTION section for the proper format of the date/time string.

Can’'t set node of filename
Seesyserror (3).
Seesyserror (3).

Can't reread redirected stdin for | og nessage; use —m
When running ci non-interactively, you did not specify alog message with the
—moption and did not use the —I option to read the log message from the stan-
dard input.

When running ci non-interactively, specify the —I option to read the log mes-
sage from standard input or use the —moption to specify the message.

Can’'t take both log and description from redirected
stdin; use -ttextfile

You specified the —t option without providing the name of the text file from
which the new descriptive text should be taken. ci cannot read both the new
descriptive text and the revision log message from the terminal.

Place the new descriptive text in a text file and run ci again, using the —t
option to specify that file.

Can’t wite new RCS fil e namel; saved i nname2: systemerror
Seesyserror (3).
Seesyserror (3).
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

cannot change file format of existing RCS fil e filename
You attempted to check atext filein asabinary file, or vice versa, and revisions
already existed in the other format.

Check the file in using the existing format.

Cannot find branchpoint rev

You attempted to check in a branch revision for which there is no branch point.
Make sure that the revision number that you are attempting to create is correct.
If it is, then create the branch revision necessary.

checki n aborted since workfle was not changed.

During a non-interactive check-in, ci determined that the workfile was identi-
cal to the revision on which it was based. Under these circumstances, does not
check in thefile.

If you want the check-in to proceed regardless, specify the —f option.

Datedatel is earlier thandate in existing revisionrev
You attempted to check in a file with a date that was earlier the date associated
with the previous revision on the same branch.

Make sure that the date being used to check in the file is more recent than that
of the previous revision.

del t anunber rev t oo | ow, rmust be hi gher than head rev

You specified a revision number rev that was lower than head_rev, the head of
the current branch.

Make sure that the revision number you typed in was correct. If it was, then
check your revision in as a branch from the main trunk.

Error closing input filefilename

The Rcs file filename is compressed and an error occurred during decompres-
sion.

Thefileispossibly corrupt. Try again with another copy of thefile.

I nconsi stent date/tine: date

You specified an argument with the —d option that was not a valid date and
time.

Make sure that the time you entered was correct, and try again.

line too long -- truncated

You specified a message as an argument to the —mthat was longer than the max-
imum length permitted. The message was truncated to this length.

Specify a shorter message.

M ssi ng aut hor for —w option
You specified the —w option, but did not provide an author asits argument.
Provide the missing author.
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M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M ssing date for —d option
You specified the —d option, but did not provide a date as its argument.
Provide the missing date.

M ssi ng nessage for —m option
You specified the —moption, but did not provide alog message as its argument.
Provide the missing log message.

M ssi ng nane for —option option

You specified the —n or —N option without providing a symbolic hame on the
command line or in the configuration file.

Provide the missing symbolic name.

M ssing state for —s option
You specified the —s option, but did not provide a state as its argument.
Provide the missing state.

No fil ename present for —F option.
You specified the —F option, but did not provide afile name asits argument.
Provide the missing file name.

No i nput file.
You failed to specify an input file on the command line.
Provide the missing file name.

no | ock set by username
You attempted to check in afile for which you had no locks.
Lock arevision using the—I option of r cs.

no | ock set by username for revisionrev
You attempted to check in arevision that was not locked.
Lock the revision rev using the—I option of r cs.

Redefinition of —option option

You specified the —d, —m —s, —t , or —w option more than once on the com-
mand line.

Specify each of the given options only once on a command line.

Redefinition of file format specifier

You specified both the —B option (binary) and the —T option (text) on the same
command line.

Specify either —B or —T, but not both.
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

Redefinition of revision nunber

You have specified more than one revision to be checked in. The —f , —h, —k,
-1, —q, —r, and —u options can each take arevision as an argument; however,
only one option per command line may specify arevision.

Specify, at most, asingle revision.

Redefinition of synbolic nane
You specified multiple —n or —N options with accompanying symbolic names.
Specify, at most, one —n or —N option.

revi sionrev | ocked by username

You attempted to check in arevision that was already locked by the user user-
name.

Either ask username to unlock the required revision, or break the lock using the
—u optionof rcs.

Unknown option "—option"

You specified an option that is not valid for ci .

Check the DESCRIPTION section of this man page for a list of valid ci
options.

wor ki ng fil e workfile not readabl e or nonexi stent

You specified an Rcs file on the command line, but the corresponding work file
does not exist.

Check that the specified RCs file exists, and was named properly. Also check
the value of the environment variable RCSPATH. Try to check in the work file
instead. the—t option to identify the text file.

For alist of the error messages that may occur when editing alog message, seer csedi t (3).

PORTABILITY

All UNIX systems.

The-B, -F, —g, -G -1, -0, —q, —R, —T, and —Y options are extensions to traditional imple-
mentations of ci .

LIMITS

Compressed files, encrypted files, and files checked in using binary file format are not handled
properly by traditional versions of RCsS. If an RCs file is compressed and you want to manipu-
late it with atraditional version of RCS, you must unconpr ess thefilefirst.
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MPE/iX NOTES
The current MPE/iX implementation of ci  has the following limitations:

«+ Due to the fact that the comma (, ) is not avalid character in MPE/iX file names, the tradi-
tional , v naming convention is not currently implemented. This means that you must
have a subdirectory named RCS under your current directory or RCS will not work prop-
erly.

For compatibility with traditional MPE/iX security features, you can only rename afilein
an MPE/iX group if you own the file or if you have SM capability. Because this command
attempts to rename files to which it may not have write access, this feature can interfere
with the command’ s operation. For this reason, RCs archives should not be placed in an
MPE/iX group, but rather should be located elsewhere in the hierarchical file system where
the restriction does not apply. For example, the default RCSPATH places the archivesin a
subdirectory named RCS in the current working directory.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
co(1),i dent (1),rcs(1),rcscl ean(1),rcsdi ff (1), rcsner ge(1), rl og(d),
unconpr ess(1),rcsedi t (3),rcsfil e(3)
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NAME

cksum — compute checksum and byte count for file

SYNOPSIS

cksum[—ci prt][file..]

DESCRIPTION

cksumcalculates and displays a checksum for each input file. A checksum is an error-check-
ing technique used by many programs as a quick way to compare files that have been moved
from one location to another to ensure that no data has been lost. cksumalso displays the
number of eight-bit bytes in each file. If you do not specify any files or you specify — as the
file name, cksumreads the standard input.

cksumdiffers from sumonly in the format of the output. cksunisoutput has the form
checksum bytecount filename
where bytecount isthe number of bytesin thefile.

cksumcan calculate checksums in a variety of ways. The default is compatible with the
POSIX.2 standard. You can specify other algorithms by specifying options. The PosIX stan-
dard does not recognize these algorithms; we provide them for compatibility with the sum
command.

Options

cksumaccepts the following options:
—C uses a standard 16-bit Cyclical Redundancy Check (CRC-16).

—i uses the CCITT standard Cyclic Redundancy Check (CRC-CCITT). Data commu-
nications network protocols often use a cyclic redundancy check to ensure proper
transmission. This algorithm is more likely to produce a different sum for inputs —
the only difference is byte order.

-p uses the PosIX.2 checksum algorithm. Thisisthe default.

—r enables the use of an aternate checksum algorithm which has the advantage of being
sensitive to byte order.

—t produces a line containing the total number of bytes of data read as well as the
checksum of the concatenation of the input files.
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DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages
M essage: i nput file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Unknown option "—option"
Cause: You specified an option that is not valid for cksum
Action: Check the DESCRIPTION section of this man page for a list of valid cksum

options

PORTABILITY
POSIX.2. x}OPEN Portability Guide 4.0.

All of the listed options are extensions to the POsIx standard.

SEE ALSO
cnp(l), di ff(1),1 s(1), suml), wc(1)

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.
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NAME

cmp — compare two files

SYNOPSIS

cnp [-bl sx] filel file2 [seekl[seek?]]

DESCRIPTION

cnp compares two files. If either file nameis—, cnp reads the standard input for that file. By
default, cnp begins the comparison with the first byte of each file. If you specify seek1 and/or
seek?, cnp uses it as a byte offset into filel or file2 (respectively), and comparison begins at
that offset instead of at the beginning of the files. The comparison continues (one byte at a
time) until a difference is found, at which point the comparison ends and cnp displays the
byte and line number where the difference occurred. cnp numbers bytes and lines beginning

with 1.

Options

cnp accepts the following options:

-b compares single blocks at a time. Normally, cnp reads large buffers of data into
memory for comparison.

-l causes the comparison and display to continue to the end. cnp displays the byte
number (in decimal) and the differing bytes (in octal) for each difference found. cnp
attempts no resynchronization.

-s suppresses output and returns a non-zero status if the files differ.

—X displays the differing bytes shown by the —I option in hex.

DIAGNOSTICS

Possible exit status values are:

0 Thefileswereidentical.

1 Thefileswere not identical.

2 Failure because of an error opening or reading an input file.

Messages

M essage:

Cause:
Action:

M essage:

Cause:
Action:

i ndeci pherabl e seek address "string"

You specified an invalid seek address.
Specify avalid seek address.

filename: systemerror
Seesyserror (3).
Seesyserror (3).
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M essage: too few or too many args

Cause: You specified an incorrect number of arguments on the command line.

Action: Make sure that you specify two file names and no more than two seek addresses
on the command line.

M essage: Unknown opti on "—option"

Cause: You specified an option that is not valid for cnp.
Action: Check the DESCRIPTION section of this man page for a list of valid cnp
options.
PORTABILITY

POSIX.2. xJOPEN Portability Guide 4.0. All uNIX systems.

The—b and —x options and the seek pointers are extensions to the POsIx standard.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
conm(1), di f f (1), uni q(2)
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NAME

co — check out afile under RCS

SYNOPSIS

co [-ddate] [-f [rev]] [-Ffile..] [=G] [-g] [=h] [~ ] [} joinlist] [-K] [=K]

[-I [rev]] [-Q [-p[rev]] [-a[rev]] [-r [rev]] [-sstate] [-u[rev]] [-w[author]]
[x] [ Yfil€] file ...

DESCRIPTION

Note: The MPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

co checks out the most recent revision of a file from the corresponding Rcs file and makes it
available in aworking file.

Revisions from an Rcs file may be checked out locked or unlocked. Locking a revision pre-
vents overlapping updates. A revision checked out for reading or processing (that is, compil-
ing) need not be locked. A revision checked out for editing should usually be locked, to pre-
vent someone else from editing the file at the same time. If you try to check out arevision and
lock it, the operation fails if the revision is already locked by another user. (A lock may be
broken with the r ¢s (1) command if you insist.)

To use co with locking, you must be on the access list of the RCs file, unless you are the owner
of the file, you are the system administrator, or the access list is empty. co without locking is
not subject to access list restrictions, and is not affected by the presence of locks.

Revisions may be selected for check-out according to revision number, branch number,
check-in date/time, author, or state. This is done by putting options after the co command.
When two or more options are specified in combination, co retrieves the latest revision that
satisfies all of them. If no options are specified, co retrieves the latest revision on the default
branch (normally the trunk; see the —b option of r cs(1)). A revision or branch number may

be attached to any of the options —f , —I , —p, —q, —r, or —u. The options —ddate, —s state,
and —wauthor retrieve a revision with particular identification fields from the default branch
or the branch specified by one of —f , -l ,—p, —q,—r, or —u.

A co command applied to an RCs file with no revisions creates a zero-length working file.

co suppresses keyword expansion unless the configuration file specifies Keywor dExpand.
If you specify the —k or —K options, keyword expansion is suppressed in any case.

You do not need to specify whether the RCs file is compressed when checking out a revision.
For all commands, Rcs automatically determines whether or not the file is compressed; in
either case, the checked-out working fileis not compressed.
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Options
co accepts the following options:

1-110

—ddate retrieves the latest revision on the selected branch with a check-in date/time that is

—f [rev]

—Ffile

less than or equal to date. The date and time may be given in free format and are con-
verted to local time. Below we give some examples of formats for date:

22-April-1982, 17:20-CDT

2:25 AM Dec. 29, 1983

Tue- PDT, 1981, 4pm Jul 21

Fri, April 16 15:52:25 EST 1982

If parts of the date or time are omitted, co determines the defaults in the order year,
month, day, hour, minute, and second (most to least significant). At least one of the
fields of the date/time must be provided. For omitted fields that are of higher signifi-
cance than the highest provided field, the current values are assumed. For all other
omitted fields, the lowest possible values are assumed. For example, the date 20,
defaults to 10:30:00 of the 20th of the current month and current year. The date/time
must be enclosed in quotesiif it contains spaces.

forces the overwriting of the working file. This is useful in connection with —g.
Also see the File Modes subsection.

provides an aternate way to specify file names. The given file is atext file contain-
ing a list of file names, one file name per line. co checks out all the files named in
file, using the options specified on the command line. Multiple —F options may be
specified on the command line, and can either be grouped together or interspersed
between options.

-G sets the RCs file date to the current date. Normally, when updating, the date stamp of
theRcsfileis set to the check-in date of the head revision.

-0 sets the date of the working file to the current date. Normally, it is set to the check-in
date of the revision.

—h forces di f f to use the —h option when called by co. This saves time if you know
that the file is large enough to require the —h option.

-l allows co to accept redirected input from afile or input from a pipe instead of stan-
dard input. Input is a sequence of strings separated by lines containing only a single
dot.

—j joinlist

istypically used to take changes from one branch and incorporate them into another
branch. Technically speaking, —j generates a new revision which is the join of the
revisions on joinlist. A join operation works with three revisions. root, revl, and
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=l [rev]

-0
—p[rev]

—q[rev]

rev2. co determines all the changes needed to change root into revl and applies
those changes to a copy of rev2. This is particularly useful if revl and rev2 are the
ends of two branches that have root as a common ancestor.

If revl <root < rev2 on the same branch, joining generates a new revision which is
like rev2 but with all changes that lead from revl to root undone. If changes from
root to revl overlap with changes from root to rev2, co prints awarning and includes
the overlapping sections, delimited by the lines:

<<<<<<< revl
linesinrevl

linesinrev2
>S>>>>>> rev2

In the option - j joinlist, joinlist isacomma-separated list of colon-separated pairs, of
the form root:rev2, where root and rev2 are (symbolic or numeric) revision numbers.

For the initia pair in the joinlist, revl is taken to be the revision selected by previous
options to the co command, such as—r , —I , etc. For later pairsinthelist, revl isthe
revision generated by the previous pair. The output of one join becomes the input to
the next.

For the initial pair in the list, root may be omitted. The default is the latest common
ancestor of revl and rev2. If any of the arguments indicate branches, the latest revi-
sions on those branches are assumed. The options—I and —u lock or unlock revl.

suppresses keyword expansion and removes all existing expansions. This option
takes precedence over the —k option.

suppresses keyword expansion, even if Keywor dExpand is specified in the confi-
guration file. Thisisuseful for non-readable binary files such as object files.

same as —r , except that it also locks the retrieved revision for the person checking
out the file. See—r for handling of the revision number rev.

ignores any default options found in the local configuration file.

prints the retrieved revision on the standard output rather than storing it in the work-
ing file. Thisoption isuseful when co is part of apipeline.

quiet mode; diagnostics are not printed.
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—r [rev]
retrieves the latest revision number that is less than or equal to rev. If rev indicates a
branch rather than arevision, the latest revision on that branch isretrieved. If revis
omitted, the latest revision on the default branch is retrieved (see the —b option for
rcs(1)). reviscomposed of one or more numeric or symbolic names separated by a
dot (. ). The numeric equivalent of asymbolic field is specified with the —n option of
the commandsci (1) and r cs(2).

—sstate
retrieves the latest revision on the selected branch with a state that is set to state.

—u[rev]
same as—r , except that it unlocks the retrieved revision (if it was locked by the per-
son checking it out). If rev is omitted, —u retrieves the latest revision locked by the
user; if no such lock exists, it retrieves the latest revision on the default branch.

—w{author]
retrieves the latest revision on the selected branch which was checked in by the user
with login name author. If the argument author is omitted, the caller’s login name is
assumed.

—X forces keyword expansion. This option takes precedence over the —K option.

—Yfile gpecifiesfile asthelocal configuration file.

Keyword Substitution

Strings of the form $keyword$ and $keyword:...$ embedded in the text are replaced with
strings of the form $keyword: value$ where keyword and value are pairs from the Table of
Keywords shown in this man page. Keywords may be embedded in literal strings or com-
ments to identify arevision. To use keyword expansion, you enter strings of the form

$Skeyword$
in the original file. On check-out, co replaces these strings with strings of the form
$Skeyword: value$

If a revision containing strings of the latter form is checked back in, the value fields is
replaced during the next check-out. Thus, the keyword values are automatically updated on
check-out.

Keyword expansion can be performed in al kinds of files, including binary files. 1f keyword
expansion is inappropriate for your file, you can specify the —k option of co or add
NoKeywor dExpand to your configuration file. If you wish to remove al previous keyword
expansions, specify the —K option of co.
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Keyword Meaning

$Aut hor $ The login name of the user who checked in the revision.

$Dat e$ The date and time the revision was checked in.

$Header $ A standard header containing the full path name of the Rcs
file, the revision number, the date, the author, and the state.

$1 d$ Same as $Header $, except that the Rcs file name is without
apath.

$Locker $ The login name of the user who locked the revision (empty if
not locked).

$Log$ The log message supplied during check-in, preceded by a

header containing the RCs file name, the revision number, the
author, and the date. Existing log messages are not replaced.
Instead, the new log message is inserted after $Log: . . . $.
This is useful for accumulating a complete change log in a
source file.

$Nane$ The symbolic name of the revision.

$RCSfi | e$ The name of the Rcs file without path.

$Revi si on$  Therevision number assigned to the revision.

$Sour ce$ The full path name of the Rcs file.

$St at e$ The state assigned to the revision.

Table 1-4: Table of RCS Keywords

File Modes

Files

The working file inherits the read and execute permissions of the rRcs file. In addition, the
owner's write permission is turned on unless the file is checked out unlocked and locking is
set to strict (seer cs(1)).

If afile with the name of the working file already exists and has write permission, co aborts
the check-out if —q is given, or asks whether to abort if —q is not given. If the existing work-
ing fileis not writable or —f is given, the working file is deleted without asking.

The person who enters the command must have write permission in the working directory,
read permission for the Rcs file, and either read permission (for reading) or read/write permis-
sion (for locking) in the directory which contains the Rcsfile.

A number of temporary files are created. A semaphore file is created in the directory of the
Rcs file to prevent simultaneous update.
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DIAGNOSTICS

Possible exit status values are:

0  Successful completion.

1  Anerror occurred while checking out one of the specified files.

The Rcs file name, the working file name, and the revision number retrieved are written to the
diagnostic output.

Messages

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

—K has precedence over -k

You specified both the —K option and the —k option. These two options are
mutually exclusive. The command behaves as though only the —K option was
specified.

If you do not want the behaviour described under CAUSE, specify only one of
the two options.

-l has precedence over -u

You specified both the —| option and the —u option. These two options are
mutually exclusive. The command behaves as though only the —I option was
specified.

If you do not want the behaviour described under CAUSE, specify only one of
the two options.

—Xx has precedence over -k

You specified both the —x option and the —k option. These two options are
mutually exclusive. The command behaves as though only the —x option was
specified.

If you do not want the behaviour described under CAUSE, specify only one of
the two options.

Can’ t adjust node of filename: systemerror
Seesyserror (3).
Seesyserror (3).

cannot create "filename": systemerror
Seesyserror (3).
Seesyserror (3).

Can’ t creat e workfile; see new_workfile: systemerror
Seesyserror (3).
Seesyserror (3).
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

Can't parse date/time: dates

You specified a date/time string with the —d option that was not properly for-
matted.

Check the DESCRIPTION section of this man page for the proper format for the
date/time string provided with the —d option.

Can't preserve node of filename: systemerror
Seesyserror (3).
Seesyserror (3).

Can’'t rewitercsiile; saved in: new rcsfile: systemerror
Seesyserror (3).
Seesyserror (3).

Can’ t unli nk filename: systemerror
Seesyserror (3).
Seesyserror (3).

enpty join

You specified the —j option without providing any arguments.

Provide the list of revisions that you want to join as an argument to the —j
option.

Error closing input filefilename

The Rcs file filename is compressed and an error occurred during decompres-
sion.

Thefileispossibly corrupt. Try again with another copy of thefile.

I nconsi stent date/tine: date

You specified an argument with the —d option that was not a valid date and
time.

Make sure that the time you entered was correct, and try again.

join pair inconplete

You specified the —j option, but the list of revisions provided as an argument
was not in the correct format.

Check the DESCRIPTION section for details on the format of the revision list
used with the —j option.

nmerge failed.: systemerror
Seesyserror (3).
Seesyserror (3).

M ssing date for —d option
You specified the —d option, but did not provide a date as its argument.
Provide the missing date.
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M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

No fil ename present for —F option.
You specified the —F option, but did not provide afile name asits argument.
Provide the missing file name.

No i nput file.
You failed to specify an input file on the command line.
Provide the missing file name.

Redefinition of —option option

You specified the —d, —j , —s, or —w option more than once on the command
line.

Specify each of the given options only once on a command line.

Redefinition of revision nunber

You have specified more than one revision to be checked out. The—f,-I ,—p,
—q, —r, and —u options can each take arevision as an argument; however, only
one option per command line may specify arevision.

Specify, at most, asingle revision.

revi sionrev | ocked by username; use co -r or rcs -u

You specified a revision rev with the —u flag that is already locked by user-
name.

Either use the —u option of r cs to break the lock or the —r option of co to
check out the given revision without attempting to unlock it.

too many j oins

The list of revisions that you provided as an argument to the —j option con-
tained more than the maximum number of revisions that co can join.

Try to join subsets of the list in consecutive calsto co.

Unknown option "—option"
You specified an option that is not valid for co.
Check the DESCRIPTION section for alist of valid co options.

Wite error when zeroing fil efilename: systemerror
Seesyserror (3).
Seesyserror (3).

wri t eabl e filename exi sts; checkout aborted.

You attempt to check out the file filename, but co found a writable version of
thefile, and refused to overwrite it.

Make sure the specified file name was correct. Determine whether there have
been any changes made to the writable version, delete or move it, and try again.

For alist of error messages common to all Rcs utilities, seer cser r or (3).
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PORTABILITY
All UNIX systems.
The-F,-G —-g,-1,—-K, -0, —q, and —Y options are extensions to traditional implementations
of co.

NOTE
The —d option accepts no date before 1970.

Some unusual date formats may not be recognized.

Linksto the rRcs and working files are not preserved.

MPE/iX NOTES
The current MPE/iX implementation of co has the following limitations:

« Due to the fact that the comma (, ) is not avalid character in MPE/iX file names, the tradi-
tional , v naming convention is not currently implemented. You must have a subdirec-
tory named RCS under your current directory or RCS will not work properly.

For compatibility with traditional MPE/ixX security features, you can only rename afilein
an MPE/ix group if you own the file or if you have SM capability. Because this command
attempts to rename files to which it may not have write access, this feature can interfere
with the command’s operation. For this reason, RCS archives should not be placed in an
MPE/iX group, but rather should be located elsewhere in the hierarchical file system where
the restriction does not apply. For example, the default RCSPATH places the archivesin a
subdirectory named RCS in the current working directory.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
ci (1),ident (1),rcs(1),rcscl ean(l),rcsdi ff (1), rcsnerge(d), rl og(d),
rcsfil e(3)
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NAME
: (colon) — do nothing, successfully

SYNOPSIS
. [argument ...]

DESCRIPTION
The : (colon) command simply yields an exit status of zero (success). This can be surpris-
ingly useful, for example, when you are evaluating shell expressions for their side effects.

EXAMPLES
${ VAR ="def aul t val ue"}
sets VARto adefault value if and only if it is not already set.

DIAGNOSTICS
Since this command always succeeds, the only possible exit statusis:

0  Successful completion.

Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.

PORTABILITY
POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

NOTE
Thisisaspecia built-in command of the shell.

SEE ALSO
sh(1),true(l)
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NAME
comm — compare sorted files and show differences

SYNOPSIS
comm[-123] filel file2

DESCRIPTION
conmmlocates identical lines within files sorted in the same collating sequence, and produces
three columns; the first contains lines found only in the first file, the second lines only in the
second file, and the third lines which are in both files.

Options
conmaccepts the following options:

—1 suppresseslinesthat appear only in filel

—2 suppresses lines that appear only in file2

—3 suppresses lines that appear both in filel and file2

The options suppress individual columns; thusto list only the lines common to both files, use
comm - 12

To find lines which are unique to onefile or the other use
comm -3

Observe that
comm - 123

displays nothing.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1  Failure because of an error opening or reading an input file or because of an invalid com-
mand line option.

Messages
M essage: comm file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
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M essage: strcoll error, cannot mall oc space.

Cause: There are not enough free system resources to allocate string space.

Action: Free up more resources.

M essage: Unknown opti on "—option"

Cause: You specified an option that is not valid for cormm

Action: Check the DESCRIPTION section for alist of valid conmoptions.
PORTABILITY

POSIX.2. xJOPEN Portability Guide 4.0. All uNIX systems.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

cnp(l),di ff(1),sort (1), uni q(1)
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NAME
command — execute a simple command

SYNOPSIS
conmand [—p] command-name[argument...]
conmand [-V3-v] command-name

DESCRIPTION
conmand causes the shell to suppress its function lookup and execute the given command-
name and arguments as though they made up a standard command line. In most cases, if com-
mand-name is not the name of a function, the results are the same as omitting command. If,
however, command-name is a special built-in utility (see sh(1)), some unique properties of
specia built-ins do not apply:

» A syntax error in the utility does not cause the shell executing the utility to abort.

» Variable assignments specified with the special built-in utility do not remain in effect
after the shell has executed the utility.

Options
conmand accepts the following options:
-p searches for command-name using the default system PATH.
-V writes a string indicating how the shell interprets command-name. If command-name

is a utility, regular built-in utility, or an implementation-provided function found
using the PATHvariable, the string identifies it as such and includes the absolute path
name. If command-name is an alias, function, special built-in utility, or reserved
word, the string identifies it as such and includes its definition if it isan alias.

-V writes a string indicating the path name or command that the shell uses to invoke
command-name.

EXAMPLES
Typicaly, you use conmmand when you have a command that may have the same name as a
function. For example, here's a definition of a cd function that not only switches to a new
directory, but also uses| c to list the contents of that directory.

function cd {
command cd $1
I c

}

Inside the function, we use conmand to get at the real cd. If we didn't do this, the cd func-
tion would call itself in an infinite recursion.
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ENVIRONMENT VARIABLES
conmand uses the following environment variable:

PATH
contains alist of directories for command to use when searching for command-name
except as described under the —p option.

DIAGNOSTICS

If you specified —v, possible exit status values are:

0 Successful completion.

1 conmand was unable to find command-name or an error occurred.

2 Failure due to invalid command line argument.

If you did not specify —v, possible exit status values are:
126 conmmand found command-name, but failed to invoke it.
127 An error occurred in the command utility or it was unable to find command-name.

Otherwise, the exit status of command isthe exit status of command-name.

Messages
M essage: command-name: not found
Cause: You specified acommand-name that comand was unable to find.
Action: Check that the command-name exists, was spelled properly, and that you have

the appropriate permissions.

M essage: Unknown option "—option"

Cause: You specified an option that is not valid for command.
Action: Check the DESCRIPTION section of this man page for alist of valid command
options.
PORTABILITY

POSIX.2. x}OPEN Portability Guide 4.0.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
sh(1)
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NAME

compress — Lempel-Ziv compression of afile

SYNOPSIS

conpr ess [—-cDdf W] [-b bitg] [file ...]

DESCRIPTION

conpr ess compresses each input file using Lempel-Ziv compression techniques. If you do
not specify any input files, conpr ess reads data from the standard input and writes the com-
pressed result to the standard output.

On uNIx and PosIx-compliant systems, the output files have the same names as the input files
but with a . Z suffix. For example, abc is compressed into abc. Z. If the . Z file aready
exists and you did not specify the —f option, conpr ess gives an error and asks you whether
or not it should overwrite the existing file.

conpr ess uses the modified Lempel-Ziv algorithm (described in A Technique for High Per-
formance Data Compression, Terry A. Welch, IEEE Computer, vol. 17, no. 6 (June 1984), pp.
8-19). conpr ess first replaces common substrings in the file by 9-bit codes starting at 257.
After it reaches code 512, conpr ess begins with 10-bit codes, and continues to use more
bits until it reaches the limit set by the —b option.

After attaining the bits limit, conpr ess periodically checks the compression ratio. If it is
increasing, conpr ess continues to use the existing code dictionary. However, if the com-
pression ratio decreases, conpr ess discards the table of substrings and rebuilds it from
scratch. This allows the algorithm to compensate for files, such as archives, where individual
components have different information content profiles.

Options

conpr ess accepts the following options:

—b bits limits the maximum number of bits of compression to bits. The value bits may be an
integer from 9to 16. The default is 16.

—C writes the output to the standard output. When you use this option, you can only
specify one file on the command line.

-D performs an extra degree of compression on files such as sorted dictionaries where
consecutive lines normally have many characters in common.

—d decompresses argument files instead of compressing them. Thisworks by overlaying
the conpress program with the unconpress program. For this to work,
unconpr ess must be available somewhere in your search path (given by the PATH
environment variable). Decompressing files this way is slower than calling
unconpr ess directly.
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—f forces compression even if the resulting file is larger or the output file already exists.
When you do not specify this option, files which are larger after compression are not
compressed. conpr ess does not print an error message if this happens.
-V prints the version number of conpr ess.
-V prints statistics giving the amount of compression achieved. Statistics give the name

of each file compressed and the compression ratio, expressed as a percentage. |If the
file resulting from compression is larger than the original, the compression ratio is
negative.

ENVIRONMENT VARIABLES
conpr ess usesthe following environment variable:

PATH contains a list of directories for conpress to search when looking for the
unconpr ess utility.

DIAGNOSTICS

Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

2 One or more files were not compressed because the compressed version was larger than

the original.
Messages

M essage: (-D) sane count exceeded - aborting

Cause: When using the —D option, conpr ess encountered a line where more than the
first 255 characters were identical to those of the previous line.

Action: Make sure that no two adjacent lines in a file being with —D have more than the
first 255 characters in common.

M essage: Bits nust be betweennuml and num2

Cause: You specified a value for the maximum number of bits of compression with the
—b option that fell outside of the range num1 to num2.

Action: Specify avalue that falls in the numl to num2 range.

M essage: can’'t stat file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).
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M essage: exec "unconpress": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: filename has num ot her 1inks: unchanged

Cause: You specified afile that had more than one link. conpr ess will not compress
such afile.

Action: Remove the additional links, or use—f option.

M essage: filename not a regular file: unchanged

Cause: You specified a file that was not a regular file. conpr ess will not compress
directories, FIFOs, or other such files.

Action: Make sure that the specified filename isaregular file.

M essage: i nput file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: i nsufficient nmenory

Cause: There were not enough free system resources to perform the specified operation.

Action: Free up more resources.

M essage: no space for conpression tabl es Therewere not enough free sys-
tem resources to allocate to compression tables.

Action: Free up more resources. "Option —option argument missing"”

Cause: You did not provide an argument for —option.

Action: Provide the missing argument.

M essage: output file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: out put path or file nane too |ong

Cause: When the . Z extension was appended to the original file's name, it resulted in
an output path or file name that wastoo long for the file system to handle.

Action: Rename the origina file with a shorter name.

M essage: tempfil e: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

LIMITS

unable to create tenpfil e nane

conpr ess was unable to create a temporary file in the directory named by
TMPDI R, the/ t np directory, or the current directory.

Make sure that you have appropriate permissions to create a temporary file in
one of these three directories.

unknown error
An unknown compression error occurred.
Contact your system manager.

Unknown option "—option"

You specified an option that isnot valid for conpr ess.

Check the DESCRIPTION section of this man page for a list of valid
conpr ess options.

Thisimplementation of conpr ess islimited to a maximum of 16 bit compression.

PORTABILITY

A binary-compatible version of conpr ess, with more options including the ability to com-
pressin place, is often found on UNIX systems.

The—D option is an extension to traditional implementations of conpr ess.

MPE/iX NOTES

The current MPE/iX implementation of conpr ess converts non-byte files to byte stream files
before compressing them. File characteristics like file code, record size, and so forth are not
preserved by this conversion. When you decompress the compressed file, it is written as a
byte stream file.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

cpi 0(1), pack(l), pax(1),t ar (1), unconpr ess(1), unpack(l) zcat (1)
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NAME
continue — skip to next iteration of loop in shell script

SYNOPSIS
conti nue [n]

DESCRIPTION
cont i nue skipsto the next iteration of an enclosing f or , sel ect,unti |, orwhi | e loop
in a shell script. If a number n is given, execution continues at the loop-control of the nth
enclosing loop. The default value of nis 1.

DIAGNOSTICS
The exit status of cont i nue is aways zero.

Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.

PORTABILITY
POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

NOTE
Thisisaspecia built-in command of the shell.

SEE ALSO
br eak(1), sh(1)
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NAME
cp — copy files
SYNOPSIS
cp [—cf i np] filel file2
cp [-fi np] file... directory
cp —R[-f i np] source... directory
cp —r [-fi np] source... directory
DESCRIPTION
Note: The MmPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.
cp copies files to atarget named by the last argument on its command line. If the target isan
existing file, cp overwrites it; if it does not exist, cp creates it. If the target file already exists
and does not have write permission, cp denies access and continues with the next copy.
If you specify more than two path names, the last path name (that is, the target) must be a
directory. If the target is a directory, cp copies the sources into that directory with names
given by the final component of the source path name.
Options

1-128

cp accepts the following options:

attempts to replace files which do not have write permission.
asksyou if you want to overwrite an existing file, whether or not the file is read-only.

sets the modify and access time of each destination file to that of the corresponding
source file. Normally, cp sets the modification time of the destination file to the
present.

preserves the modify and access times (like the —moption); in addition, it preserves
file mode, owner, and group owner, if possible.

clones the source trees. cp copies al the files and subdirectories specified by
source.... into directory , making careful arrangements to duplicate special files (FIFO,
block special, character specia).

clones the source trees, but makes no allowances for special files (FIFO, block special,
character special). Conseguently, cp attempts to read from a device rather than
duplicate the special file. Thisissimilar to, but less useful than, the preferred —R.
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DIAGNOSTICS
Possible exit status values are:
0  Successful completion.
1  Failure dueto any of the following:
— an argument had atrailing slash (/') but was not a directory
— unable to find afile
— unable to open an input file for reading
— unable to create or open an output file
— aread error occurred on an input file
— awrite error occurred on an output file
— the input and output files were the same file
— encountered afatal error when using—r or —-R.
Possible fatal —r or —R errors include:
— inability to access afile
— inability to change permissions on atarget file
— inability to read a directory
— inability to create a directory
— atarget which is not adirectory
— source and destination directories are the same.
2 Failure dueto any of the following:
— aninvalid command line option
— too few arguments on the command line
— atarget that should be adirectory but isn’'t
— no space |eft on target device
— out of memory to hold the data to be copied
— inability to create adirectory to hold atarget file
Messages
M essage: cannot allocate |1/0O buffer: sysemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: cannot allocate target string
Cause: cp has no space to hold the name of the target file.
Action: Free up more system resources.
M essage: cannot create parent directory for target "name"
Cause: An error occurred while trying to create the parent directory of the specified tar-
get file.
Action: Make sure that you have permissions to create the directory.
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M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

cannot find file "filename"
You specified a filename that does not exist.
Check the path and spelling of filename.

cannot nkdir " pathname": systemerror
Seesyserror (3).
Seesyserror (3).

cannot open file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

Cannot reset permi ssions on file "filename": sysemerr or"
Seesyserror (3).
Seesyserror (3).

Cannot reset tinmes on file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

Cannot reset uid or gid on file "filename": systemerror"”
Seesyserror (3).
Seesyserror (3).

copy of filename fail ed (Cl ERRnum)

An error occurred while using the MpE/ix ci COPY command to copy a non-byte
stream file.

Refer to the MPE/iX Reference Supplement (32650-90353) for more informa-
tion.

fifo "filename": systemerror
Seesyserror (3).
Seesyserror (3).

no space on device for file "filename"
You attempted to copy afile to filename on a device that has no space for it.
Free up space on the target device or copy the file to another device.

read error on file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

recursive copy to directory "pathname"
You tried to recursively copy adirectory to itself.
Choose a different pathname.

1-130 Commands and Utilities



cp(1)

MPE/iX Shell and Utilities cp(1)

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

source "name" and target "name' are identical

You specified source and target filesthat are actually the same file (for example,
because of links).

No further action is required.

speci al file "filename" systemerror
Seesyserror (3).
Seesyserror (3).

stat error for "filename": systemerror
Seesyserror (3).
Seesyserror (3).

target file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

target "pathname" is not a directory

When recursively copying multiple files using the —r or —R option, the target
must be adirectory. You specified atarget pathname that is not a directory.
Check spelling of target pathname.

target "pathname" nust be a directory

You attempted to copy two or more files but the target indicated by pathname
was not a directory.

When copying (or moving) two or more files, ensure that the final name on the
command line is a directory.

target " pathname" nust exi st

The destination directory must exist for this utility to work.

Check the command line arguments. You may need to create the target direc-
tory.

Unknown opti on "—option"

You specified an option that is not valid for cp.

Check the DESCRIPTION section of this man page for a list of valid cp
options.

unr eadabl e directory " pathname": systemerror
Seesyserror (3).
Seesyserror (3).

wite error on file "filename": systemerror
Seesyserror (3).
Seesyserror (3).
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PORTABILITY
POSIX.2. x/OPEN Portability Guide 4.0. All uNIx systems.

The—f and —moptions are extensions to the POsIx standard.

MPE/iX NOTES
When copying byte stream files, cp performsin the Posix-compliant manner described in this
man page. When copying non-byte stream files, cp calls the MpE/ix ci COPY command to per-
form the task. See the MPE/iX Reference Supplement (32650-90353) for details on how the
COPY command works.

OnMPE/iX, cp isavailable as both a built-in shell utility and an external utility.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
cat (1), cpi o(1), mv(1), r m1)
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NAME
cpio — archiver to copy and back up files

SYNOPSIS
cpi 0 —o [-aBcvyz] [-Cblocksize] [-Ofile] [V volpat]
cpi o —i [-Bbcdf mrsSt uv6qyz] [-Cblocksize] [-I file] [V volpat] [pattern ...]
cpi o —p [—aBdI nr uv] directory

DESCRIPTION

Note: The mPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

The cpi o command manipulates files called cpio archives. A cpi o archive is a concatena-
tion of files and directories preceded by a header giving the file name and other file system
information. With cpi o, you can create a new archive, extract contents of an existing
archive, list archive contents, and copy files from one directory to another.

Options
Every call to cpi 0 must specify one and only one of the following selector options:

—i reads an existing archive (created with the —o option) from the standard input.
Unless you specify the—t option, cpi o extracts all files matching one or more of the
given pattern arguments from the archive. Patterns are the same as those used by file
name generation (see sh(1)). When you do not specify a pattern argument, the
default pattern * isused; asaresult, cpi o extracts al files.

-0 writes a new archive to the standard output, using the list of files read from the stan-
dard input. Such a list might be produced by the | s or fi nd commands. For
example,

Is . | cpio -0 >arch

uses| s to list the files of the current directory, then pipes this list as input to cpi o.
The resulting archive contains the contents of al the files, and iswritten to ar ch.

-p is shorthand for
cpio —o | (cd directory; cpio —i)

where the cpi 0 —i is performed in the given directory. You can use this option to
copy entire file trees.

Consult the synopsis lines to determine which of the following additional options can be
applied with a particular selector option.
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resets the access time of each file accessed for copying to the archive to what it was
before the copy took place.

uses buffers of 5120 bytes for input and output rather than the default 512 byte buf-
fers.

causes 16-bit words to be swapped within each longword and bytes to be swapped
within each 16-bit word of each extracted file. This facilitates the transfer of infor-
mation between different cPu architectures. Thisis equivalent to specifying both the
—s and —S options.

—Cblocksize

sets the buffer size to a specified blocksize, rather than the default 512 byte buffers.

reads and writes header information in Ascii form. Normally, cpi o writes the
header information in a compact binary format. This option produces an archive
more amenable to transfer through non-binary streams (such as some data commu-
nications links) and is highly recommended for those moving data between different
processors, such as between aUNIX system and aDOS PC.

forces the creation of necessary intermediate directories when they do not already
exist.

inverts the sense of pattern matching. More precisaly, cpi o extracts afile from the
archive if and only if it does not match any of the pattern arguments.

causes input to be read from the specified file, rather than stdin.
gives permission to create alink to afile rather than making a separate copy.

resets the modification time of an output file to the modification time of the source
file. Normally, when cpi o copies data into afile, it sets the modification time of the
file to the time at which the file is written.

causes output to be written to the specified file, rather than stdout.

assumes all created files are ASCII text. On UNIX and POsIX-compliant systems, this
means that any \ r (carriage return) characters are stripped, and only the \ n (new-
lines) are retained.

It might be desirable to have this option work on output also, converting text to a sys-
tem-independent format; however, due to the format of an archive file, this would
(unacceptably) require all filesto be read twice.

provides an interactive mechanism for selecting and renaming particular files. For
each file processed, cpi o displays the name before copying it to its new location. At
this point, you may type in a new name for the file. If you enter an empty line, the
fileis skipped.
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for portability reasons, swaps pairs of 16-bit words within longwords only when
extracting files. This option does not affect the headers.

for portability reasons, swaps pairs of bytes within each 16-bit word only when
extracting files. —s does not affect the headers.

prevents files extraction, producing instead a table of file names contained in the
archive. Seethe description of the —v option.

copies an archive file to atarget file even if the target is newer than the archive. Nor-
mally, cpi o does not copy thefile.

—V volpat

-6

provides automatic multi-volume support. cpi o writes output to files, the names of
which are formatted using volpat. The current volume number replaces any occur-
rence of # in volpat. When you invoke cpi o with this option, it asks for the first
number in the archive set, and waits for you to type the number and a carriage return
before its precedes with the operation. cpi o issues the same sort of message when a
write error or read error occurs on the archive; the reasoning is that this kind of error
meansthat cpi o has reached the end of the volume and should go on to a new one.

provides more verbose information than usual. cpi o prints the names of files as it
extracts them from or adds them to archives. When you specify both —v and -t ,
cpi o prints a table of filesin a format similar to that produced by the | s —I com-
mand.

when used with —V, does not ask for a volume number to begin with, but does ask if
it getsaread or write error.

performs Lempel-Ziv compression. Output is always a 16-bit compression. On
input, any compression up to 16-bit is acceptable. This option should be equivalent
to the following pipelines:

cpio —ocvz <---> cpio —ocv | conpress —b 16
Cpio —icvz <---> unconpress | cpio —icv

is supposed to understand 6th edition UNIX cpi 0 archives, but isnot currently imple-
mented nor deemed necessary.

The byte and word swapping done by the —b, —S, and —s options is effective only for the file
data written. With or without the —c option, header information is always written in a
machine-invariant format.
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DIAGNOSTICS

Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

—6 not supported
You specified the —6 option, which is not currently implemented.
Do not use the —6 option.

—l: Must specify —i option
You specified the—I option, but did not specify the —i option.
To usethe—1 option, you must specify the —i option.

—-O Must specify —o option
You specified the —Ooption, but did not specify the —o option.
To use the —Ooption, you must specify the —o option.

—r option disabled with —p

You specified the interactive renaming option (—r ) with the pass option (—p).
cpi o does not alow this combination.

Do not specify the—r option on the same command line with the —p option.

Directory "pathname": systemerror
Seesyserror (3).
Seesyserror (3).

I/ O buffer allocation: systemerror
Seesyserror (3).
Seesyserror (3).

I nsufficient nenory: systemerror
Seesyserror (3).
Seesyserror (3).

Must specify one of —-i, -0, or —p
You must specify one of the—i , —0, or —p options. You failed to do so.
Specify one of the required options.

Unknown option "—option"
You specified an option that is not valid for cpi o.
Check the DESCRIPTION section for alist of valid cpi o options.

1-136 Commands and Utilities



cpio(1) MPE/iX Shell and Utilities cpio(1)

cpi 0 may also produce severa of the error messages listed on the pax (1) man page. Seethat
man page for more details.

PORTABILITY
x/OPEN Portability Guide 4.0. All non-Berkeley UNIX systems after Version 7.

The-q, -V, -y, and —z options are extensions to traditional implementations of cpi o.

MPE/iX NOTES
The current MPE/iX implementation of cpi o hasthe following limitations:

« It converts non-byte stream files to byte stream files before archiving them. File charac-
teristics like file code, record size, and so forth are not preserved by this conversion.
When you extract files from an archive, they are written as byte stream files.

« It displays file owner names as 17 character fields in the form username.accountname and
group names as 8 character fields in the form groupname.

« Because this release of MPE/iX does not provide the | st at () API, cpi o cannot return
information on the link itself. It attempts to determine when a symbolic link has been ref-
erenced, but can only return the information on the target of the link, rather than the link
itself.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
conpress(l), cp(l), dd(2), find(2), I s(1), nv(1), pax(d), tar (1), unconpress(l),
cpi o(2),tar (2
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NAME

csplit — split atext file, according to criteria

SYNOPSIS

csplit [-Aaks] [-f prefix] [-n number] filearg arg ...

DESCRIPTION

csplit takes atext file as input and breaks up its contents into pieces, based on criteria
given by the arg value(s) on the command line. For example, you can use cspl i t to break
up atext file into chunks of ten lines each, then save each of those chunks in a separate file.
See the subsection Splitting Criteria for more details. If you specify — as the file argument,
cspl it usesthe standard input.

Thefiles created by cspl i t normally have names of the form
XX number

where number is atwo digit decimal number which begins at zero and increments by one for
each new filethat cspl i t creates.

csplit asodisplaysthe size, in bytes, of each file that it creates.

Options

1-138

cspl it accepts the following options:

-A uses uppercase letters in place of numbers in the number portion of created file
names. This generates names of the form xxAA, xxAB, and so on.

-a uses lowercase letters in place of numbers in the number portion of created file
names. This generates names of the form xxaa, xxab, and so on.

—f prefix
specifies a prefix to use in place of the default xx when naming files. If prefix causes

a file name longer than NAME_MAX bytes, an error occurs and cspl i t exits with-
out creating any files.

-k leaves all created files intact. Normally, when an error occurs, cspl it removes
filesthat it has created.

—n number
specifies the number of digits in the number portion of created file names.

-s suppresses the display of file sizes.
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Splitting Criteria

cspl it processes the args on the command line sequentially. The first argument breaks off
the first chunk of the file, the second argument breaks off the next chunk (beginning at the first
line remaining in the file), and so on. Thus each chunk of the file begins with the first line
remaining in the file and goes to the line given by the next arg.

arg values may take any of the following forms:

/regexp/

/regexp/offset

%regexp%

%r egexp¥ooffset

linenumber

{ number}

takes the chunk as all the lines from the current line up to but not including
the next line that contains a string matching the regular expression regexp.
regexp is a basic regular expression (see r egexp(3)). After csplit has
obtained the chunk and written it to an output file, it sets the current line to
the line that matched regexp.

is the same as the previous criterion, except that the chunk goes up to but
not including the line that is a given offset from the first line containing a
string that matches regexp. The offset may be a positive or negative integer.
After cspl i t has obtained the chunk and written it to an output file, it sets
the current line to the line that matched regexp.

Note: This current line is the first one that was not part of the chunk just
written out.

is the same as /regexp/, except that cspl i t does not write the chunk to an
output file. It smply skips over the chunk.

is the same as /regexp/offset, except cspl i t does not write the chunk to an
output file.

obtains a chunk beginning at the current line and going up to but not includ-
ing the linenumberth line. After spl i t writes the chunk to an output file, it
sets the current line to linenumber .

repeats the previous criterion number times. If it follows a regular expres-
sion criterion, it repeats the regular expression process number more times.
If it follows alinenumber criterion, cspl i t splitsthe file every linenumber
lines, number times, beginning at the current line. For example,

csplit file 10 {10}

obtains a chunk from line 1 to line 9, then every 10 lines after that, up to line
100.

Errors occur if any criterion tries to grab lines beyond the end of the file, if aregular expres-
sion does not match any line between the current line and the end of the file, or if an offset
refers to a position before the current line or past the end of the file.
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DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1  Failure dueto any of the following:
— because cspl i t wasunable to open the input or output files
— awrite error on the output file.

2 Failure dueto any of the following:
— unknown command line option
— the prefix name was missing after —f
— the number of digits was missing after —n
— the input file was not specified
— no arg values were specified
— the command ran out of memory
— anargwasinvalid
— the command found end-of-file prematurely
— aregular expression in an arg was badly formed
— aline offset/number in an arg was badly formed
— a{ nunmber} repetition count was misplaced or badly formed
— too many file names were generated when using —n
— generated file names would be too long.

Messages
M essage: Badly formed |ine nunber "linenumber"
Cause: You specified alinenumber that was not avalid integer.
Action: Specify avalid integer for linenumber .
M essage: Badly formed Iine offset in "offsat"
Cause: You specified an offset that was not avalid integer.
Action: Specify avalid integer for offset.
M essage: Badly formed regul ar expressi on regexp
Cause: You specified the regular expression regexp, but it did not contain aclosing / or

%

Action: Provide the missing/ or %
M essage: Badly formed {repeat} count "number"
Cause: You specified a{number} that was not avalid integer.
Action: Specify avalid integer for number.
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M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

cannot create tenporary file: systemerror
Seesyserror (3).
Seesyserror (3).

csplit argument rnust be one of

You specified an argument to cspl i t that did not look like a regular expres-
sion, line number, or repeat count.

Check the syntax of your command line, correct any mistakes, and re-enter it.

error in regular expressionregexp: regular expression error
Seer egerror (3).
Seer egerror (3).

Cenerated fil enames would be too | ong

You specified an argument for the —n option that when combined with the
length of the specified prefix resulted in a generated file name that was longer
than the file system permits.

Specify a shorter prefix or alower value for the argument to the —n option.

i nput file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

i nsufficient nmenory: systemerror
Seesyserror (3).
Seesyserror (3).

M spl aced {nunber} repetition count

You specified a {number} repetition count before specifying the splitting cri-
teria, or you specified the count without specifying any criteria at all.

Make sure that any { number} arguments follow the appropriate criteria specifi-
cation on the command line.

m ssing input file
You did not specify an input file.
Specify an input file.

M ssi ng nunber of digits

You specified the —n option but did not provide an argument to indicate the
number of digits to use when generating file names.

Provide the missing argument.

M ssing prefix file name
You specified the —f option but did not provide a prefix as an argument.
Provide the missing prefix.
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M essage: need at | east one section argument

Cause: You did not specify any splitting criteria.

Action: Specify at least one argument which defines splitting criteria.

M essage: numl digits specified (limt all owed)

Cause: You specified an argument to the —n option that was greater than the number of
digitsalowed by cspl i t (that is, limit).

M essage: output file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: too many file nanmes generated, use "—n" option

Cause: You specified a set of criteria that created more files than cspl i t was able to
generate names for, given the number of digits in the numeric portion of file
names.

Action: Specify criteria that creates fewer files, or use the —n option to increase the
number of digits in the numeric portion of file names.

M essage: Unknown option "—option"

Cause: You specified an option that isnot valid for spl i t .

Action: Check the DESCRIPTION section for alist of valid cspl i t options.

M essage: Warni ng: premature ECF at "arg"

Cause: cspl it reached the end-of-file before completing the search for arg.

Action: Specify criteria that will not cause cspl i t to try searching past the end of the
file.

M essage: wite error on file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

PORTABILITY

POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

The—A and —a options are extensions to the POsIx standard.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

awk(1), sed(1), r egexp(3)
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NAME
ctags — produce tags file for ex, nor e, and vi

SYNOPSIS
ct ags [-aBFwx] [-f tadfile] sourcefile ...

DESCRIPTION
By default, ct ags generates a file named t ags in the current directory which summarizes
the c function, macro, and t ypedef definitions found in the sourcefiles named on the com-
mand line. Seet ags(2) for adescription of the format of thet ags file. You can access this
filewith the—t name option in ex, nor e, and vi , the command

:tag name
inex and vi , and the command
: t name

inor e. Theideaisthat you tell the utility which function you want to look at, and it checks
thet ags file to determine which source file contains the function.

ct ags makes specia provision for the function mai n() which may occur in severa source
files. Thet ags file contains an entry for the first mai n() routine found. For all occurrences
of mai n() (including the first), the t ags file a'so contains an entry for Mhame where name
is the name of the input sourcefile, with the . ¢ suffix and any leading path name components
removed. For example, at ags file created for ac source code file named f 0o. ¢ would con-
tain an entry for M oo which represents the mai n() routineinf oo. c.

ct ags uses sort (1) to sort the file by tag name, according to the PosIX locale’s collation

sequence.
Options

ct ags accepts the following options:

-a appends output to the existing t ags file rather than overwriting the file.

-B produces at ags file that searches backward from the current position to find the

pattern matching the tag.
-F searches for tag patterns in the forward direction (default).
—f tagfile

generates a file named tadfile rather than the default t ags.

—w SUpPPresses warning messages.
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—X produces a human-readable report on the standard output. The report gives the defi-
nition name, the line number of where it appears in the file, the name of the file in
which it appears, and the text of that line. ct ags arranges this output in columns and
sorts it in order by tag name according to the current locale's collation sequence.
This option does not produce at ags file.

FILES
ct ags generates the following file:

tags output tagsfile

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages
M essage: cannot all ocate buffer: sysemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: cannot create tenp file: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: cannot deternm ne NAME _MAX: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: cannot open tenp file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Don’t know how to process "filename"
Cause: You specified an input file that did not havea. c or . h extension.
Action: Only specify input fileswith . ¢ or . h extensions.
M essage: file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Opti on —option ar gunent m ssi ng
Cause: You did not provide an argument for —option.
Action: Provide the missing argument.
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M essage: pi pe to conmand "cmd": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: tag file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: tnp file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: unable to pipe to sort command: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Unknown opti on "—option"
Cause: You specified an option that isnot valid for ct ags.
Action: Check the DESCRIPTION section for alist of valid ct ags options.
M essage: War ni ng: ident al ready defined i n filename.
Cause: You defined the identifier ident multiple times. The occurrence which produced
thiswarning isignored.
Action: Remove the extra definitions of ident.
PORTABILITY

POSIX.2. x'OPEN Portability Guide 4.0. 4.2 BSD UNIX and up.

The only language understood by this version of ct ags isc.

The -B, —F, and —w options are MPE/iX extensions to the POSIx standard.

NOTE

Recognizing a function definition in ¢ source code can be somewhat difficult. Since ct ags
does not know which ¢ preprocessor symbols are defined, there may be some misplaced func-
tion definition information if sections of code within #i f. .. #endi f are not complete

blocks.

ct ags invokesthe sort command internally.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.
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SEE ALSO
nor e(1),sort (1), vi (1),t ags(2)
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NAME

cut — selectively display fields or characters from input lines

SYNOPSIS

cut —b list [-n] [file...]
cut —c list [file...]
cut —f list [-d char] [-s] [file...]

DESCRIPTION

cut reads input from files and selectively copies sections of the input lines to the standard
output. If you do not specify any files, or you specify afile named —, cut reads from the stan-
dard input.

Options

cut accepts the following options:

—b list

—c list

—d char

—f list

invokes byte position mode. After this comes alist of the byte positions you want to
display. This list may contain multiple byte positions, separated by commas (, ) or
blanks or ranges of positions separated by dashes (-); since the list must be one argu-
ment, shell quoting is necessary if blanks are used. You may combine these to allow
selection of any byte positions of the input.

invokes character position mode. After this comes a list of character positions to
retain in the output. Thislist may contain multiple character positions, separated by
commeas (, ) or blanks or ranges of positions separated by a dash (-); since the list
must be one argument, shell quoting is necessary if blanks are used. You may com-
bine these to allow selection of any character positions of the input.

specifies char asthe character that separates fields in the input data; by default, thisis
the horizontal tab.

invokes field delimiter mode. After thiscomesalist of the fields you want to display.
You specify ranges of fields and multiple field numbers in the same way you specify
ranges of character positions and multiple character positionsin—c mode.

does not split characters. If the low byte in a selected range is not the first byte of a
character, cut extends the range downward to include the entire character; if the
high byte in a selected range is not the last byte of a character, cut limits the range
to include only the last entire character before the high byte selected. If —n is
selected, cut does not list ranges that do not encompass an entire character and these
ranges do not cause an error.
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-s does not display lines that do not contain afield separator character. Normally, cut
displays lines that do not contain afield separator character in their entirety.

EXAMPLES
cut -f 2,2 -d " " /etc/profile
displays the second space-delineated field in the system profile.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages

M essage: bad list for —f, —b, or —c option [lis]

Cause: You specified a list for the —f , —b, or —c option that contained non-numeric
entries.

Action: Specify alist that contains only numeric entries.

M essage: badly formed range in list [lig]

Cause: You specified alist that contained arange that was not in the form:

numl- num2

Action: Re-enter the command line using the proper syntax for arange.

M essage: Bad range "numl-num2" in |ist

Cause: You specified alist containing the range numl-num2 where num2 was less than
numl. Ranges must be specified with the lower value first.

Action: Re-enter the command line, making sure to list the lower value first when speci-

fying the range.

M essage: Field delinmter specified by —d nmust be one character

Cause: You specified afield delimiter (as an argument to the —d option) that was more
than one character long.

Action: Specify asingle character field delimiter.

M essage: file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: i nput file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).
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M essage: M ssing character after —d
Cause: You specified the —d option, but did not provide afield separator character asits

argument.
Action: Provide the missing field separator character.
M essage: Must specify "—f", "—b" or "—-c" option
Cause: You did not specify any of the—f , —b, or —c options.
Action: Specify one of the three options.
M essage: no fields specified in list [list]
Cause: cut did not recognize anything in list asindicating afield.
Action: Check the syntax of the list and re-enter the command.
M essage: Opti on —option ar gunent m ssi ng
Cause: You did not provide an argument for —option.
Action: Provide the missing argument.
M essage: Qut of nenory
Cause: cut wasunable to allocate the required system resources for internal buffers.
Action: Free up more system resources and try again.
M essage: Unknown opti on "—option"
Cause: You specified an option that is not valid for cut .
Action: Check the DESCRIPTION section of this man page for a list of valid cut
options.

M essage: wite error on standard output: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).

PORTABILITY

POSIX.2. x'OPEN Portability Guide 4.0. UNIX System V.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

past e(1), uname(l)
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NAME
date — set and display date and time

SYNOPSIS

dat e [-cu] [timespec]
dat e [—cu] [+format]

DESCRIPTION

Note: The MPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

dat e either displays the operating system’s idea of the current date and time, or setsit to a
new value. The following example shows the default format of the date:

Wed Feb 26 14:01: 43 EST 1986

Options
dat e accepts the following options:

—C sets or displays the date and time according to Greenwich Mean Time (Coordinated
Universal Time) using CUT as the time zone name.

—-u sets or displays the date and time according to Greenwich Mean Time (Coordinated
Universal Time) using GMT as the time zone name.

Setting Date and Time

dat e also accepts an argument in one of two forms. If the argument does not begin with +,
dat e assumesit isatimespec of the form

[LLL cc] yy] mm] dd] hhmm[ .ss]

where cc isthe optional first 2 digits of the year, yy isthe optional last 2 digits of the year, mm
is the optional number of the month (01-12), dd is the optional day of the month, hh is the
hour in 24 hour format (required), mmisthe minutes (required), and ssisthe optional seconds.
dat e usesthese values to set the date and time.

Note: You must specify the hours and the minutes; other arguments are optional .
Displaying Date and Time

If the argument to dat e begins with a + character, dat e uses format to display the date.
dat e writes all characters in format, with the exception of the %and the character which
immediately follows it, directly to the standard output. After dat e exhausts the format
string, it outputs a newline character. The %character introduces a special format field similar
tothepri ntf () functioninthec library (see Field Descriptors).
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Field Descriptors
dat e recognizes the following field descriptors:

YA
%a
9B
%

%uC
%
%W
%
%
%
%
%
%
9
%m
%
%
%

%5
ol
%

%J

the full weekday name in the current locale (for example, Sunday, in English).
the abbreviation for the weekday in the current locale (for example, Sun, in English).
the full month name in the current locale (for example, February, in English).

the abbreviation for the month name in the current locale (for example, Feb, in
English).

the first two digits of the year (00 to 99).

the appropriate representation of the date and time in the current locale.
the date in the form mnvdd/yy.

the two-digit day of the month as a number (01 to 31).

the day of the month in atwo-digit, right-justified, blank-filled field ( 1 to 31).
the hour in the 24-hour clock representation (00 to 23).

thesameas %b.

the hour in the 12-hour clock representation (01 to 12).

the numeric day of the year (001 to 366).

the minute (00 to 59).

the month number (01 to 12).

anewline character.

the equivalent of AM or PM in the current locale.

the 12-hour time in the current locale’ s equivalent of AM/PM notation (11:53:29 AM in
the PosIX locale).

the seconds (00 to 61). Note that there is an allowance for two leap seconds.
the 24-hour time (14:53:29).
atab character.

the week number in the year, with Sunday being the first day of the week (00 to 53).
All days before the first Sunday of the new year are in week 0.

Commands and Utilities 1-151



date(1)

MPE/ix Shell and Utilities date(1)

1-152

%

%/

oW

%V
"X
U
A
n
74
%o

the weekday number with Monday being 1 and Sunday being 7.

the week number in the year, with Monday being the first day of the week (01 to 53).
If the week containing January 1 has four or more days in the new year, it isweek 1
of the new year; otherwise it isweek 53 of the previous year.

the week number in the year, with Monday being the first day of the week (00 to 53).
All days before the first Monday of the new year are in week 0.

the weekday number, with Sunday being 0 and Saturday being 6.
the appropriate time representation in the current locale.

the appropriate date representation in the current locale.

the year.

the two-digit year (offset from %C).

the time zone name (for example, EDT).

a percent-sign character.

The dat e command also supports the following modified field descriptors to indicate a differ-
ent format as specified by the locale indicated by LC TI ME. If the current locale does not
support a modified descriptor, dat e uses the unmodified field descriptor value.

=
%eC
UEX
=
Yy
%6d
%=

%OH
%0

%M
%0m
%0S

the name of the base year (period) in the current local€' s alternate representation.
the current local€’ s aternate date and time representation.

the current locale’ s alternate date representation.

the full alternate year representation.

the offset from %EC (year only) in the current local€' s alternate representation.
the day of month using the current local€’ s aternate numeric symbols.

the day of month using the current local€’ s alternate numeric symbolsin a two-char-
acter, right-justified, blank-filled field.

the hour (24-hour clock) using the current local€' s alternate numeric symbols.
the hour (12-hour clock) using the current local€' s alternate numeric symbols.
the minutes using the current local€’ s alternate numeric symbols.

the month using the current local€' s alternate numeric symbols.

the seconds using the current local€' s alternate numeric symbols.
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%U  the week number of the year (with Sunday as the first day of the week) using the cur-
rent locale’ s alternate numeric symbols.

%u the weekday number using the current local€’ s aternate numeric symbols with Mon-
day being 1 and Sunday being 7.

%V  the week number in the year using the current locale’'s alternate numeric symbols,
with Monday being the first day of the week. If the week containing January 1 has
four or more days in the new year, it isweek 1 of the new year; otherwise it is week
53 of the previous year.

%W  the week number of the year (with Monday as the first day of the week) using the
current locale' s alternate numeric symbols.

%W  the weekday as a number using the current locale's aternate numeric symbols with
Sunday being 0 and Saturday being 6.

9y the year (offset from %C) using the current local€' s alternate numeric symbols.

EXAMPLES
The command

date "+% % % 9% Y& WY
produces the date in the default format. For example,

Wed Feb 26 14:01: 43 EST 1986

ENVIRONMENT VARIABLES
dat e usesthe following environment variable:

Tz gives the time zone for dat e to use when displaying the times. Thisisignored if
you specify either the —c or the —u option. For more information on this variable,
seet i mezone(3).

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

>0 An error occurred.

Messages
M essage: bad date conversion in "string"
Cause: The date and/or time specified on the command line had an invalid format (for
example, the hour is greater than 24).
Action: Check the DESCRIPTION section of this man page for valid date formats.
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M essage: bad format or date output |onger thannumber bytes
Cause: The format string supplied to dat e isinvalid, or the output islonger than num-
ber bytes where number is the value of the configuration variable LI NE_MAX
(see dso get conf (1)).
Action: Confirm that the date format string on the command line is valid. or modify
your date format to produce a shorter output string.
M essage: no permi ssion to set date
Cause: You do not have proper permissions for changing the system date.
Action: If you need the system date changed, talk to your system manager.
M essage: Unknown opti on "—option"
Cause: You specified an option that is not valid for this command.
Action: Check the DESCRIPTIONS section for alist of valid options.
PORTABILITY

POSIX.2. x¥OPEN Portability Guide 4.0. All uNix systems. The—c option isan extension to the
POSIX standard.

MPE/iX NOTES

The current MPE/iX implementation of dat e does not allow you to set the date and time.

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

touch(l),ti nezone(3)
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NAME
dc — arbitrary precision desk calculator
SYNOPSIS
dc [filg]
DESCRIPTION

dc isadesk calculator program that takes input in reverse Polish notation (see Reverse Polish
Notation later in this man page). If you do not specify afile on the command line, dc reads
input from the standard input; otherwise, it reads input from the file and then from the stan-
dard input (if there is no quit command in thefile). dc sends output to the standard outpuit.

There are severa types of input:

€)] Numbers are sequences of digits, possibly containing a decimal point. Numbers can
also contain the uppercase characters A through F standing for the hexadecimal (base
16) digits greater than ten; for more on hexadecimal, see the section on Numbers in
Different Bases. Do not break up a number with spaces or commas; for example, you
must write 1000000, not 1, 000, 000. To create a negative number, put an under-
score (_) immediately before the first digit of the number. Do not use aminussign (-
—) to indicate a negative number; the minus sign has an entirely different meaning in
dc input.

(b) Srings are sequences of characters, enclosed in square brackets. For example,
[ abc] isastring which contains the characters abc.

(© Operators are symbols or characters telling dc to perform some operation; for
example, adding two numbers together.

(d) Register names are single characters. You may use any character as aregister name.
An uppercase letter is not the same as the corresponding lowercase one, so register a
is different from register A. A register is a place where dc can store a number or a
string; it is similar to a variable in a programming language. Typically, you use reg-
isters to store values that you want to remember for later use.

(e Array names follow the same rules as register names. See Array Operations later in
this man page for more details.

You must separate adjacent numbers with at least one white space character. (The white space
characters for dc are the blank, the horizontal tab, and the newline.) You do not need to sepa-
rate other pieces of input from one another, but putting in white space characters makes the
input more readable. As exceptions, register names and array names must immediately follow
the operator that tells what you want to do with the register or array (as described later in this
man page). If you put a white space character after an operator that expects aregister or array
name, dc assumes the white space character to be the name.
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Reverse Polish Notation
To use dc you must understand reverse Polish notation. This is a way to write arithmetic
expressions. The form isabit tricky for people to understand, since it is geared towards mak-
ing it easy for the computer to perform calculations; however, most people can get used to the
notation with a bit of practice.

Reverse Polish notation stores values in a stack. A stack of valuesisjust like a stack of books:
one value is placed on top of another. When you want to perform a calculation, the calcula-
tion uses the top numbers on the stack.

For example, here's atypical addition operation:
12+

When dc reads a number or a string, it just puts the value onto the stack. Thus1 goes on the
stack, then 2 goes on the stack. When you put a value onto the stack, we say that you push it
onto the stack. When dc reads the operator +, it takes the top two values off the stack, adds
them, then pushes the result back onto the stack. After thisaddition, the stack contains

3

Asanother example, consider
234 ++*

(The * stands for multiplication.) dc begins by pushing the three numbers onto the stack.
When it finds the +, it takes the top two numbers off the stack and adds them. (Taking avalue
off the stack is called popping the stack.) dc then pushes the result of the addition back onto
the stack in place of the two numbers. Thusthe stack contains

27

When dc finds the * operator, it again pops the top two values off the stack. It multiplies
them, then pushes the result back onto the stack, leaving

14

The following list gives a few more examples of reverse Polish expressions. After each, we
show the contents of the stack, in parentheses.

72 - (5)
27 - (-5)
12 3/ (4)
123/ (-4)
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45 + 2% (18)
452 +* (28)
452 - (-6)

If you are experimenting with dc to see how this works, you can type p to print out the top
value on the stack and f to print out the full stack.

The Scaling Factor
One of dc’s great virtues is its ability to deal with numbers of arbitrary size and precision —
dc isnot constrained by the hardware’ s restrictions on number size or precision.

Many arithmetic calculations use a scaling factor, an integer greater than or equal to zero, and
gtrictly less than 100. The scaling factor affects how many decimal places dc uses when mak-
ing calculations.

The default scaling factor begins at zero (no decimal places). This can be confusing; for
example, if you try

12/ p

to divide 1 by 2 and print the result, dc prints 0. The real answer is0. 5 but a scaling factor
of 0 tellsdc not to keep track of fractions when doing arithmetic.

You can set a different default scaling factor with the k operation. This pops the top value
from the stack and sets that value to the new default scaling factor. For example,

4 k

sets the default scaling factor to 4. Now if you try
12/ p

theresult is. 5000.

As our discussion of arithmetic operations points out, the number of decima places in the
operands also affects the number of decimal places in the answer. Thus the scaling factor is
not the only influence on the precision of the calculations.

The K operation pushes the current default scaling factor onto the stack.

Basic Operators
Thefollowing list isthe operators recognized by dc and the effects that they have.

+ pops the top two values from the stack, adds them, then pushes the result onto the
stack. The number of decimal places in the result is the maximum number of decimal
places in the two operands; the scaling factor has no effect.
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%

pops the top two values from the stack, subtracts the first popped from the second,
then pushes the result onto the stack. The number of decimal places in the result is
the maximum number of decimal places in the two operands; the scaling factor has
no effect.

pops the top two values from the stack, multiplies them, then pushes the result onto
the stack. dc normally sets the number of decimal places in the result to the sum of
the decimal places in the two operands; if this is larger than the scaling factor and
also larger than the number of decimal places in both individual operands, the num-
ber of decimal places in the result is the largest of the scaling factor or the number of
decimal placesin either operand.

pops the top two values from the stack, divides the second popped by the first, then
pushes the result onto the stack. The number of decimal places in the result is equal
to the scaling factor.

pops the first two values from the stack, divides the second popped by the first, then
pushes the remainder onto the stack. (Mathematically, A B %calculates A modulo
B.) dc determines the number of decimal places in the result by the result of the divi-
sion.

pops the first two values from the stack, calculates the second popped to the power of
the first, then pushes the result onto the stack. For example,

23°
leaves the value 8 on the stack. The exponent value must be an integer (that is, with

no decimal places). The scaling factor of the result isthe scaling factor you get if the
base was multiplied the appropriate number of times.

clears the stack (that is, pops all the values off and discards them).
duplicates the value on top of the stack. For example,
d *

duplicates the top value, then does a multiplication. The result is that you square the
value on top of the stack. Asanother example, you can use d to save the value on top
of the stack in a register while keeping a copy of the value on the stack; in this case,
you'd use d to duplicate the top value, then use s to pop the duplicate value into a
register.

prints al values on the stack, from top to bottom. (It does not print the contents of
the registers.)

pushes the current default scaling factor onto the stack.
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Lx

Sx

SX

pops the top value off the stack and uses it as the default scaling factor (see the sec-
tion on The Scaling Factor).

pops the top value off the register stack x (see the S command) and pushes that value
onto the main stack. If the register has never contained a value, dc treats this as an
error. (Contrast this behavior with the way that the | x operator works.) This opera-
tor also pops the array component of the specified register. See the Array Operations
section for more information.

takes the value from register x and pushes it onto the stack. This does not change the
value of the register. If the register has never contained a value, dc puts a value of
zero on the stack.

pops the top value off the stack, prints it as a string, and then discards it. If the value
isastring, dc prints it as such. If it is a number, dc prints the Ascii character with
that value.

prints the top value on the stack. The value remains on the stack.
quits adc session; however, see the Executing Strings section for an exception.

pops the top value off the stack and pushes this value onto the register x asif the reg-
ister itself were another stack. In this way, you can use a single register to hold a
sequence of values. This operation also pushes the array component of the register
onto the register’s stack. See the Array Operations section for more information.

pops the top value off the stack and storesit in the register x. For example, sa pops
the stack and stores the value in register a.

replaces the top value on the stack with its square root. dc ignores the scaling factor
when performing calculations to find the square root. The number of decimal places
in the result is the maximum of the number of decimal places in the original value or
the scaling factor.

replaces the value on the top of the stack with the number of decimal places in the
number.

executes a string. See Executing Srings.

replaces the number on the top of the stack with its length (that is, the number of
digits in the number).

Note: dc ignores the minus sign and decimal point when calculating this value, so
that 12345 and _123. 45 have the same length.

determines how many values are currently on the stack, then pushes that number onto
the stack.
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Numbers in Different Bases
Programmers often find it useful to perform arithmetic with numbers in bases other than ten,
for example, octal (base 8) or hexadecimal (base 16) numbers. Severa commands help make
this possible.

I pushes the current input base onto the stack.

[ pops the top value of the stack and uses this as the base when interpreting further
input. For example,

8i

tells dc that from now on, it is to interpret input numbers as octal values. For
example, if you type 10 asinput, dc interprets it as an octal number, equal to 8 (base
ten).

Note: You can use the characters A through F to input hexadecimal digits regardless
of the base.

0] pushes the current output base onto the stack.

o] pops the top value of the stack and uses this as the base when printing output. For
example,

160
tellsdc to print subsequent numbers in hexadecimal format.

Note: The input and output bases can be different; for example, you may find this
convenient if you want to convert input in one base to output in another.

You can make the output base larger than 16. In this case, dc prints each digit as a decimal
value and separates them with asingle space. For example,

1000 o
123456789 p

prints
123 456 789

This sets the output base to 1000, where digits are decimal values from O through 999. Asa
result, dc breaks up all values into one or more chunks with three digits per chunk. Using
output bases that are large powers of ten, you can put your output in columns; for example,
many users find that 100000 makes a good output base because dc groups numbers into
chunks of five digits each.
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dc outputs long numbers with a maximum of 70 characters per line. If a number is longer
than this, dc puts abackslash \ at the end of the line, indicating that the number continues on
the next line.

dc aways prints avalue of zero as 0, regardless of the output base and regardless of the num-
ber of decimal places that are normally attached to the value.

Some people have trouble figuring out how to put the input base back to base ten after work-
ing in some other base.

Al
always works, since A stands for the hexadecimal digit ten.

The maximum output base is the maximum integer value that the hardware can represent.

Executing Strings

A string is any sequence of characters. In particular, a string may consist of a sequence of dc
commands.

The x command pops the top value from the stack and executes it as if it were a string con-
taining dc commands. For example, consider the following code:

[1apP | bpP]sz

This pushes the string inside the square brackets onto the stack, and then pops it into register
z. From this point onward, the command

| zx

pushes the string in z onto the stack, then execute the commands inside the string. The
seguence of commands | apP pushes the value of register a onto the stack, printsit, then pops
the value off again. The sequence of commands| bpP does the same for register b. The result
isthat we can use| zx to print the current contents of registers a and b any time we want.

There are several other commands for executing strings:

>X pops two values off the stack. If the first popped value is greater than the second, dc
executes the contents of register x as a string of commands. Asan example,

lalb >z

executes the string in register z if the contents of register b are greater than the con-
tents of register a.

I >x pops two values off the stack. If the first popped value is not greater than the second,
dc executes the contents of register x as a string of commands.
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<X pops two values off the stack. If the first popped value is less than the second, dc
executes the contents of register x as a string of commands.

I <x pops two values off the stack. If the first popped value is not less than the second, dc
executes the contents of register x as a string of commands.

=X pops two values off the stack. If the first popped value is equal to the second, dc
executes the contents of register x as a string of commands.

I =x pops two values off the stack. If these two values are not equal, dc executes the con-
tents of register x as a string of commands.

One string may execute another. For example, a string being executed via the x command
may contain a > construction to execute a register string if the condition holds true. In this
case, dc executes the new string, then returns to the old string to continue executing where it
left off. A string may execute a string which executes another string, and so on. Because of
this possibility, dc keeps a stack of the strings that it is currently executing.

When dc finds a g command inside a string being executed, it doesn’'t quit dc. Instead, it
quits executing the current string, plus the string that caused the execution of the current
string. In other words, it pops two strings off the currently executing stack.

To see why you want to quit the two most recent strings, consider the following example.

[al sy
loads a quit command into register y. Now, we might use something like
[... Talb >y ...]

to quit in the middle of the string if the value in register b is greater than the value in register
a. The command >y executes the command string in register y if the condition is true; if the
quit command iny only stopped one command string, it would quit executing the commands
from y and go right back to executing the main command string. To be able to use this tech-
nigue to quit the main command string, the g command must pop two command strings.

The Q (uppercase) command is a variation on the ssimple g command. Q pops the top number
off the (value) stack and stops execution of that many currently executing strings. For
example,

3Q
stops the three most recent executing strings.

Array Operations
As noted previoudly, arrays are similar to registers in that they have names consisting of a
single character. However, a register's array values are independent of it's scalar value; the
array element X[ 1] for example, is different than the scalar X.
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An array isjust alist of values. Valuesin the list are referred to by number; for example, you
can ask for the 12th value in the list. The numbers used to refer to values are caled the sub-
scripts of the array. The beginning of the list has the subscript 0 and the maximum subscript
for any array is 2047.

There are two array operations:

X stores avalue in array x. The operation begins by popping a number off the stack and
uses it as the subscript into the array. dc then pops another value off the stack and
stores this value in the array using the given subscript.

) X obtains a value from the array x. dc pop the top number off the stack to use as a sub-
script into the array. It then places the value found at that subscript on the stack. The
operation does not affect the value inside the array; it just takes a copy of the value.

If you use ; to obtain avalue from an array, but you have not yet used : to store avalue in
that position, dc automatically puts a zero onto the stack (asif there were a zero in that posi-
tion).

In an earlier section, the S and L operators were used to push and pop the scalar value of a
register onto the register's stack. These operators also push and pop the array component of a
register. Thisis done at the same time that the scalar values are being pushed or popped with
some differences in the details of how operations work. Where L popped the top of the regis-
ter's scalar stack onto the main stack, the array operation simply pops the top of the register’s
array stack then discards the result. Where S popped the top of the main stack and pushed it
onto the register's scalar stack, the array operation simply hides the current array values.
Again, both the scalar and array operations are caused by the same operator at the same time.
The following example shows how the S and L operations can be used to save or hide the
scalar and array values of aregister. The operations

11 sa 121 :alapl;apc

store1lin aand 12in a[ 1] then print the two values and finally clear the main stack. The
register a now has the scalar value 11 and the array element a[ 1] now has the value 12.
Next, the operations

0OSalapl;ap

save the current array and scalar values associated with the register and print the new values
for a and a[ 1] (which are now zero). The old array and scalar values of the register have
been saved on the register’s stack. You can change the value of the register or any of the array
elements without affecting these saved values. To restore the old values, execute

Lalapl ap

This pops the current array and scalar values off of the register stack thus making the old val-
ues visible again. The restored values are then printed.
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Other Commands

I command
executes the rest of the line as a system command. For example,

lcp filel file2
executes the given cp command.

? reads an input line from the input source (for example, the terminal) and executes
that line. Thisis useful when you are executing a command string but want to obtain
input in the middle of the string.

EXAMPLE
The following sequence of commands prints out the first 12 elements of the Fibonacci
seguence. In this sequence, the first two values are 1, and each subsequent value is the sum of
the previous two values. Registers a and b hold the two most recent values of the sequence;
new values are calculated in the stack. Register z holds the code needed to calculate new val-
ues, and register ¢ holds a count of how many values have been printed.

1 sa

1 sb

2 sc

[lalb +plbsasblc 1+ dsc 13 >z] sz
la psxIlppsxlzx

The first three lines set up registers a and b with the value 1, and ¢ with the count of values
that have already been calculated (the first two). The next line loads z with the main code to
execute. This code loads the values in a and b, adds them and prints the result, moves the
value of b to a, then saves the newly calculated value in b. The count in c is then incre-
mented; the commands

d sc

make a duplicate copy of the count and save this duplicate back in c. The final part of the
code checks the count to see if it is less than 13; if this is true, the contents of z are executed
again to get the next value. The final line in the program prints the first two values of the
seguence and then executes the codein z.
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DIAGNOSTICS
Possible exit status values are:
0  Successful completion.
1  Anerror occurred.
Messages
M essage: can not execute nunber
Cause: You attempted to use the X operator to execute a string, but the value on the
top of the stack was a number.
Action: Only usethe x operator when there isa string on top of the stack.
M essage: conmand t oo | ong
Cause: You specified a command line to pass to the system with the ! operator that
was longer than 1000 bytes.
Action: Use a shorter command line.
M essage: divide by 0
Cause: You attempted to divide by O.
Action: Do not divide by zero.
M essage: enpty stack
Cause: You attempted an operation that required popping a value from the stack, but
the stack was empty.
Action: Push a value onto the stack and try the operation again.
M essage: exponent nust be an integer fromO tomax
Cause: When using the ~ operator, the second value popped from the stack (the expo-
nent) was not an integer or was not in the range 0 to max.
Action: Make sure that the value which is to be used as the exponent is an integer in the
range O to max.
M essage: filename: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: i ndex too big
Cause: You attempted to use an array index that was greater than 2047.
Action: Use an array index that isless than or equal to 2047.
M essage: i nput radix too big
Cause: You specified an input radix (base) that istoo large for dc to handle.
Action: Specify asmaller input radix.
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

negati ve argument to Q

You attempted to use the Q operator but the value on the top of the stack was
negative. Qcannot take a negative argument.

Make sure that the stack has a positive number on top when using the Qopera-
tor.

negative index
You attempted to use a negative number as an array index.
Use a positive number as an array index.

nunber expected, string found

When popping a value from the stack, dc expected a number but a string value
was found.

Make sure that the stack contains the proper type of value when performing
operations using the stack.

nunerical constant is too |ong
You specified a numerical constant that had more than 1000 digits.
Use anumerical constant with less than 1000 digits.

oct num i s uni npl emrent ed

You specified a character which is not a currently implemented operators.
oct_numisthe octal value of the character.

See the DESCRIPTION section of this man page for alist of valid dc operators.

out of nenory (fatal)

dc ran out of system resources.

Free up some resources, check for infinite recursion when executing strings, and
make sure information is not being left on the stack.

out put radix too big
You specified an output radix that istoo large for dc to handle.
Specify asmaller output radix.

readst k?

You attempted to pop too many values off the stack with the Qoperator.

Make sure that the top value on the stack is not greater than the number of cur-
rently executing strings.

save: args
You attempted to use the s or S operator when there was no value on the
stack.

Make sure that there is at |east one value on the stack before trying to usethe s
and S commands.
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M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

LIMITS

scale too big
You specified a scaling factor that wastoo large for dc to handle.
Specify asmaller scaling factor.

sqgrt of negative nunber
You attempted to take the square root of a negative number.
Only usethe v (sguare root) operator on positive numbers.

stack too deep

You attempted to put more values on the stack than it was able to hold. The
maximum size of the stack is limited by the size of the maximum integer your
system can represent.

Check for uncontrolled recursion.

string is too |ong
You specified a string that istoo long for dc to handle.
Split the string into smaller strings.

Maximum array index: 2047.

Maximum exponent in an exponentiation operation: 9999.

Maximum input buffer size (line length): 1000 characters.

Maximum scaling factor: 99.

Maximum stack depth: MAXINT (that is, the size of the largest positive integer that can be
supported by the hardware).

PORTABILITY

UNIX System V.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
bc(l)
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NAME

dd — copy and convert input blocks

SYNOPSIS

dd [bs=g] [cbs=5] [conv=conversion] [count =n] [i bs=4] [i f =fil]
[i meg=string] [i seek=n] [obs=g] [of =file] [omsg=string] [seek=n]
[ski p=n]

DESCRIPTION

Note: The mPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

dd reads and writes data by blocks. It isfrequently used for devices such as tapes which have
discrete block sizes, or for fast multi-sector reads from disks. dd performs conversions to
accommodate computers that require de-blocking, conversion to/from EBcDIC, and fixed
length records.

dd processes the input data as follows:

1
2.

bs=size

dd reads an input block.

If this input block is smaller than the specified input block size, dd pads it to the
specified size with null bytes. When you also specify abl ock or unbl ock conver-
sion, dd uses spaces instead of null bytes.

If you specified bs=size and regquested no conversion other than sync or noerr or,
dd writes the padded (if necessary) input block to the output as a single block and
omits the remaining steps.

If you specified the swab conversion, dd swaps each pair of input bytes. If there is
an odd number of input bytes, dd does not attempt to swap the last byte.

dd performs all remaining conversions on the input data independently of the input
block boundaries. A fixed-length input or output record may span these boundaries.

dd gathers the converted data into output blocks of the specified size. When dd
reaches the end of the input, it writes the remaining output as a block (without pad-
ding if conv=sync is not specified). As a result, the final output block may be
shorter than the output block size.

sets both input and output block sizes to size bytes. You can suffix this decimal num-
ber with w, b, k, or xnumber, to multiply it by 2, 512, 1024, or number respec-
tively. You can also specify size as two decimal numbers (with or without suffixes)
separated by x to indicate the product of the two values. Processing is faster when

1-168 Commands and Utilities



dd(2)

MPE/ix Shell and Utilities dd(2)

i bs and obs are equal, since this avoids buffer copying. The default block size is
1b. bs=size supercedes any settings of i bs=size or obs=size.

If you specify bs=size and you request no other conversions than noerror,
not r unc, or sync, dd writes the data from each input block as a separate output
block; if the input data is less than a full block and you did not request sync conver-
sion, the output block isthe same size asthe input block.

chs=size

sets the size of the conversion buffer used by various conv options.

conv=conversion[, conversion, ...]
where conversion can be any of the following:

asci i

bl ock

ebcdi c

i bm

| case
noerr or

not runc

swab

converts EBCDIC input to Ascli for output. dd copiescbs bytesat a
time to the conversion buffer, maps them to AsclI; then strips trail-
ing blanks, adds a newline, and copies this line to the output buffer.

converts variable-length records to fixed-length records. dd treats
the input data as a sequence of variable-length records (each ter-
minated by a newline or an EOF character) independent of the block
boundaries. dd converts each input record by first removing any
newline characters, then padding (with spaces) or truncating the
record to the size of the conversion buffer. dd reports the number
of truncated records on the standard error. You must specify
chs=size with this conversion.

converts Ascll input to EBCDIC for output. dd copies aline of AsCl
to the conversion buffer, discards the newline, pads it with trailing
blanks to cbs bytes, maps it to EBCDIC and copies it to the output
buffer.

converts ASClI to a variant of EBCDIC which gives better output on
many |IBM printers.

converts uppercase input to lowercase.
ignores errors on input.

does not truncate the output file. dd preserves blocks in the output
file to which it does not write explicitly write.

swaps the order of every pair of input bytes. If the current input
record has an odd number of bytes, this conversion does not
attempt to swap the last byte of the record.
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sync pads any input block shorter than i bs to that size with null bytes
before conversion and output. If you also specified bl ock or
unbl ock, dd uses spaces instead of null bytes for padding.

ucase converts lowercase input to uppercase.

unbl ock converts fixed-length records to variable-length records by reading
a number of bytes equal to the size of the conversion buffer, delet-
ing al trailling spaces, and appending a newline character. You
must specify cbs=size with this conversion.

convfile uses convfile as a trandation table if it is not one of the conversion
formats listed here and it is the name of afile of exactly 256 bytes.

You may perform multiple conversions at the same time by separating arguments to
conv with commas; however, some conversions are mutualy exclusive (for
example, ucase and | case).

count =n
copies only ninput blocks to the output.

i bs=size
sets the input block size to size bytes. You specify it in the same way asbs.

i f=file reads input data from file. If you don’t specify this option, dd reads data from the
standard input.

i msg=string
displays string when all data has been read from the current volume, replacing all
occurrences of %@ in string with the number of the next volume to be read. dd then
reads and discards a line from the controlling terminal, giving you a chance to
change volumes (usually diskettes).

i seek=n
seeks to the nth block of the input file. The distinction between thisand ski p isthat
i seek does not read the discarded data; however there are some devices, such as
tape drives and communication lines, on which seeking is not possible, so only ski p
is appropriate.

obs=size
sets the output block size to size bytes. You specify it in the same way as the bs
value. The size of the destination should be a multiple of the value chosen for size.
For example, if you choose obs=10k, the destination’s size should be a multiple of
10k.
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of =file writes output data to file. If you don't specify this option, dd writes data to the stan-
dard output. dd truncates the output file before writing to it, unless you specified the
seek=n operand. If you specify seek=n, but do not specify conv=not r unc, dd
preserves only those blocks in the output file over which it seeks. If the size of the
seek plus the size of the input file is less than the size of the output file, this can result
in a shortened output file.

onsg=string
displays string when dd runs out of room while writing to the current volume. Any
occurrences of % in string are replaced with the number of the next volume to be
written. dd then reads and discards aline from the controlling terminal, giving you a
chance to change volumes (usually diskettes).

seek=n
initially seeks to the nth block of the output file.

ski p=n
reads and discards the first n blocks of input.
EXAMPLES
dd if=in of =out conv=ascii cbs=80 i bs=6400 obs=512

Converts 80-byte fixed length EBCDIC punch card images in 6400 byte input blocks to variable
length Ascll lines, 512 bytes to the output block.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1  Failure dueto any of the following:
— an option that should contain = does not
— /O errors on read/write
— invalid command line option

Messages
M essage: absolute I/O nmust be innum byte units
Cause: You attempted to read from, or write to, a device which requires block sizes to
be in multiples of its sector size (in this case, num bytes).
Action: Specify ablock size that isamultiple of the device' s sector size.
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M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

badly formed nunber "num'

You specified num as a number (for example, a block size), but num did not
have the form of a number recognized by dd.

Make sure that numisavalid number, and if it isfollowed by aletter to indicate
the block size unit, check the DESCRIPTION section of this man page under the
bs= option for alist of valid letters.

cbs=size given without ascii/ebcdic/ibmblock/ unblock
conver si on

You specified the cbs=size option but did not specify a conversion option
which usesit.

Provide the missing conversion option.

conv=bl ock/ unbl ock given w thout cbs= option

You specified either the conv=bl ock or conv=unbl ock option without
defining a block size with the cbs=size option.

Provide the missing cbs=size option.

i nput file "filename"
Seesyserror (3).
Seesyserror (3).

option=value i s an unknown option
You specified an option that is not valid for dd.
Check the DESCRIPTION section of this man page for a list of valid dd man

out of nmenory for buffers

dd was unable to allocate the system resources that it needed for conversion
buffers.

Free up more system resources.

output file "filename"
Seesyserror (3).
Seesyserror (3).

read error: systemerror
Seesyserror (3).
Seesyserror (3).

seek input: systemerror
Seesyserror (3).
Seesyserror (3).
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M essage: seek out put: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: The option "option" does not contain a "="
Cause: You specified option without providing the required equals sign (=).
Action: Provide the missing equals sign.
M essage: unknown conversi on " conv"
Cause: You specified a conversion value following conv= that dd did not recognize.
Action: Check the DESCRIPTION section of this man page for alist of valid conversion
values.
M essage: wite error: sysemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
PORTABILITY

POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

The conv=asci i, conv=ebcdi c, conv=i bm conv=confile, i seek, i msg, and onsg
options plus the w suffix described in the bs= option are all extensions to the pOsIX standard.

MPE/iX NOTES

The current MPE/iX implementation of dd converts non-byte stream files to byte steam files
before processing them. File characteristics like file code, record size, and so forth are not pre-
served by this conversion. The output of dd iswritten as a byte stream file.

In addition, direct device input/output is not currently implemented.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

cp(d), cpi o(1), mv(1),tr (1)
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NAME

diff, diffh, bdiff — compare two text files and show differences

SYNOPSIS

di ff [-bef Hhi mr st w] [-Cn] [-c[n]] [-Difname] pathl path2
di ff h[-befi mrstw] [-Cn] [-c[n]] [-Difname] pathl path2
bdi ff [-befi mmr st w] [-Cn] [-c[n]] [-Difname] pathl path2 [n]

DESCRIPTION

Thedi f f command attempts to determine the minimal set of changes needed to convert afile
named pathl into path2.

If either (but only one) file name is —, di ff reads from standard input. If exactly one of
pathl or path2 is a directory, di f f uses a file in that directory with the same name as the
other file name. If both are directories, di f f compares files with the same file names under
the two directories; however, it does not compare files in subdirectories unless you specify the
—r option. When comparing two directories, di ff does not compare block specia files,
character special files, or FIFO special filesto any other files and does not compare regular files
to directories.

By default, output consists of descriptions of the changes in a style reminiscent of the ed text
editor. A line indicating the type of change is given. The three types are a (append), d
(delete), and ¢ (change). The output is symmetric in the sense that a delete in pathl is the
counterpart of an append in path2. di f f prefixes each operation with a line number (or
range) in pathl and suffixes each with aline number (or range) in path2. After the line giving
the type of change, di f f displays the deleted or added lines, prefixing lines from pathl with
< and lines from path2 with >.

When you call the command asdi f f h, it automatically usesthe —h option.

When you call it as bdi ff, di ff computes the differences in chunks of n lines (default
3999). This lets you process arbitrarily large files and generally produces less output than the
—h option.

Options

di ff accepts the following options:

-b ignores white space preceding the newline at the end of each line and considers
strings of white space elsewhere in input lines to be equivalent. For example if one
file contained a string of three spaces and atab at a given location while the other file
contained a string of two spaces at the same location, di f f would not report thisasa
difference.
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—Cn isequivaent to-cn.

—c[n] shows n lines of context before and after each change. The default value for nis 3.
di ff marks lines removed from pathl with —, lines added to path2 with + and lines
changed in both fileswith I .

—Difname
displays output that is the appropriate input to the C preprocessor to generate the con-
tents of path2 when ifname is defined, and the contents of pathl when ifname is not
defined.

—e writes out a script of commands for the ed text editor, which converts pathl to path?2.
di ff sendsthe output to the standard output.

—f writes a script similar to the one produced under —e to the standard output, but does
not adjust the line numbersto reflect earlier editing changes; instead, they correspond
to the line numbersin pathl.

—H uses the half-hearted (—h) algorithm only if the normal agorithm runs out of system
resources.

—h uses a fast, half-hearted algorithm instead of the normal di f f algorithm. Thisalgo-
rithm can handle arbitrarily large files; however, it is not particularly good at finding
aminimal set of differences in files with many differences.

—i ignores the case of letters when doing the comparison.

—-m produces the contents of path2 with extra formatter request lines interspersed to show
which lines were added (those with vertical line characters in the right margin)
and deleted (indicated by a * in the right margin). These are nrof f /t r of f
requests.

-n displays the differences in aform that is usable by Rcs.

—r compares corresponding files under the directories, and recursively compares corre-
sponding files under corresponding subdirectories under the directories. You can use
this option when you specify two directory names on the command line.

-s compares two directories, file by file, and prints messages for identical files between
the two directories.

—t expands tabs into spaces before doing the comparison. di f f sets tab stops every
eight columns, for example columns 1, 9, 17.

—-w ignores white space when making the comparison.
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EXAMPLES
The following example illustrates the effect of the —c option on the output of the di f f com-
mand. The following two files, pri cel and pri ce2, are compared with and without the use
of the —c option.

The contents of pri cel are asfollows:

Conpany X Price List:

$ 0.39 -- Package of Groat Custers

$ 5.00 -- Candy Apple Sanpler Pack

$ 12.00 -- Box of Crunchy Frog Chocol ates
$ 15.99 -- Instant Rain (Just Add Water)
$ 20.00 -- Asparagus Firmess Meter

$ 25.00 -- Package of Seeds for 35 Herbs
$ 30.00 -- Child s Riding Hood (Red)

$ 35.00 -- Genuine Placebos

$ 45.00 -- Case of Simulated Soy Bean Q|
$ 75.88 -- No-Nane Contact Lenses

$ 99.99 -- Kiddie Destructo-Bot

$125.00 -- Enperor’s New C ot hes

The contents of pri ce2 are asfollows:

Conpany X Price List:

$ 0.39 -- Package of Groat Custers
$ 5.49 -- Candy Apple Sanpler Pack
$ 12.00 -- Box of Crunchy Frog Chocol ates
$ 15.99 -- Instant Rain (Just Add Water)
$ 17.00 -- Sinmulated Naugahyde cl eaner
$ 20.00 -- Asparagus Firmess Meter
$ 25.00 -- Package of Seeds for 35 Herbs
$ 30.00 -- Child s Riding Hood (Red)
$ 35.00 -- Genuine Placebos
$ 45.00 -- Case of Simulated Soy Bean Q|
$ 75.88 -- No-Nane Contact Lenses
$ 99.99 -- Kiddie Destructo-Bot

The command

di ff pricel price2

results in the following output:
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4c4
<$ 5.00 -- Candy Apple Sanpler Pack
>$ 5.49 -- Candy Apple Sanpler Pack
6a7
> $ 17.00 -- Sinmulated Naugahyde cl eaner
14d14
< $125.00 -- Enperor’'s New C ot hes
The addition of the —c option, asin
diff -c pricel price2
results in the following outpuit:
*** pricel Wed Mar 04 10:08:40 1992
--- price2 Wd Mar 04 10:09: 10 1992
kkhkkkkhhkkkhkkhkkhkk*%
* k * 1’ 9 * Kk k%
Conpany X Price List:
$ 0.39 -- Package of Groat Custers
I $ 5.00 -- Candy Apple Sanpler Pack
$ 12.00 -- Box of Crunchy Frog Chocol ates
$ 15.99 -- Instant Rain (Just Add Water)
$ 20.00 -- Asparagus Firmess Meter
$ 25.00 -- Package of Seeds for 35 Herbs
$ 30.00 -- Child s Riding Hood (Red)
--- 1,10 ----
Conpany X Price List:
$ 0.39 -- Package of Groat Custers
I $ 5.49 -- Candy Apple Sanpler Pack
$ 12.00 -- Box of Crunchy Frog Chocol ates
$ 15.99 -- Instant Rain (Just Add Water)
+ $ 17.00 -- Sinmulated Naugahyde cl eaner
$ 20.00 -- Asparagus Firmess Meter
$ 25.00 -- Package of Seeds for 35 Herbs
$ 30.00 -- Child s Riding Hood (Red)
kkhkkkkhhkkkhkkhkkhkk*%
* k * 11’ 14 * Kk k%
$ 45.00 -- Case of Simulated Soy Bean Q|
$ 75.88 -- No-Nane Contact Lenses
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$ 99.99 -- Kiddie Destructo-Bot
- $125.00 -- Enperor’s New d ot hes
--- 12,14 ----
di ff —c markslines removed from pri cel with —, lines added to pri cel with + and lines
changed in both files with ! . In the example, di ff shows the default 3 lines of context
around each changed line. One line was changed in both files (marked with ! ), one line was
added to pri cel (marked with +), and one line was removed from pri cel (marked with
-).
Note: If there are no marks to be shown in the corresponding lines of the file being compared,
the lines are not displayed. Lines 12 to 14 of pr i ce2 are suppressed for this reason.
DIAGNOSTICS
Possible exit status values are:
0 Nodifferences between the files compared.
1 diff compared thefiles and found them to be different.
2 Aneror occurred.
4 At least one of the files is a binary file, containing embedded NUL (\ 0) bytes or new-
lines which are morethan LI NE_MAX characters apart.
Messages
M essage: cannot open directory "pathname"
Cause: You do not have read permission on pathname.
Action: Use chnod to acquire read permission on pathname.
M essage: Filefilel is atypel while filefile2 is atype2
Cause: The two files specified on the directory were of different file types.
di ff canonly compare files that have the same file type.
Action: Specify two files that have the samefile type.
M essage: file "filename" is binary
Cause: You specified the binary filefilename asadi f f input file. di ff only workson
text files.
Action: Only specify text filesasdi f f input files.
M essage: file "filename": line too long: limt num
Cause: Theinput line istoo long.
Action: Try again with a shorter input line.
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M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

" filename" : systemerror
Seesyserror (3).
Seesyserror (3).

files too large, trying "—h" option ...

You specified the —H option, but there were not enough free system resources to
handle thefiles. di f f will now try to compare the files using the —h option.

If you are comparing these two files again, specify the —h option on the com-
mand line for faster operation.

i nsufficient menory

There were not enough free system resources for di f f to run, even if it used
the —h option.

Free up more system resources.

insufficient nmenory (try diff —h)

di ff ran out of system resources when generating the data structures used in
the differencing agorithm (see LIMITS).

The —h option of di f f requires fewer system resources than the regular di f f
algorithm. Thismay allow it to succeed where the regular algorithm fails.

internal error--cannot create tenmporary file

di f f wasunable to create aworking file that it needed.

Ensure that you either have a/ t np directory or that the environment contains a
variable TMPDI R which names a directory where di f f can store temporary
files. Also, ensure that you have sufficient permissions on this directory to cre-
ate atemporary file.

M ssing #ifdef synmbol after -D

You did not specify a conditional label on the command line after the —D
option.

Provide a conditional label with the —D option.

M ssi ng nunber after "option" option
You specified option but did not specify a number following it.
Specify a number following the option option.

only one file may be "-
Only one of the two files being compared may be the standard input.
Specify — (standard input) as, at most, one of the two files to be compared.

read error on file "filename": systemerror
Seesyserror (3).
Seesyserror (3).
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M essage: strcoll error, cannot mall oc space.

Cause: There are not enough free system resources to allocate string space.
Action: Free up more resources.
M essage: too many lines in file "filename"
Cause: The file filename contained more than the value of the configuration variable
I NT_MAX. Without the —h option, di f f cannot handle afile that large.
Action: Use the —h option.
M essage: Unknown opti on "—option"
Cause: You specified an option that isnot valid for di f f .
Action: Check the DESCRIPTION section of this man page for a list of valid di f f
options.
M essage: unlink temp file: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: wite error on standard output: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: wite error on tenporary file: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
LIMITS
The longest input line is 1024 bytes. Except under bdi ff and —h, files are limited to
| NT_MAXines.
PORTABILITY

POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

The -D, —-f , —H, —h, —i , —-m —n, —s, —t , and —w options; the n argument to the —c option;
and thedi f f h and bdi f f versions of the command are all extensions to the PosIx standard.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
J. W. Hunt, M. D. Mcllroy. An Algorithm for Differential File Comparison in Computing Sci-
ence Technical Report 41. Bell Telephone Laboratories.

cnp(1), conm(l), di f f 3(1), pat ch(1)
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NAME

diff3 — compare three text files

SYNOPSIS

di f f 3 [~EeHhXx3] filel file2 file3 [markl[mark3]]

DESCRIPTION

Thedi f f 3 command compares three versions of atext file found in filel, file2, and file3 on a
line by line basisusing the di f f (1) command.

di f f 3 marksranges of disagreeing text lines with one of the following headers:
==== only filel is different.

==== only file2 is different.

==== only file3 is different.

==== there are differences in all three files.

After the header, label lines of either of the two following forms may appear to show what dif-
ferences apply to which file:

f:m, nc
f: na

The label f sayswhich of the three filesis being described; it is 1, 2, or 3. Thefirst label form
shows a change in file f from lines m to n inclusive, with the actual text following the label
line. The second form indicates that the following text is appended after line n of filef.

Options

All of the following options tell di f f 3 to produce an editing script instead of the output
described earlier. All scripts consist of commands for the line-oriented text editor ed(1),
which can then be run on this script to make the indicated changes to filel.

-E is similar to —e, except that it also checks for overlapping ranges of lines in the
changes. di f f 3 highlights these ranges in the output.

—e produces an editor script of only those changes flagged ==== or ====3.
—H tellsdi f f to use the —H option when called by di f f 3.
—h tellsdi f f to use the —h option when called by di f f 3.

-X is similar to —x except that it also checks for overlapping ranges of lines in the
changes. di f f 3 highlights these ranges in the output.
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—X produces an editor script of only those changes where all three files differ.
-3 produces an editor script containing changes which occur only in file3.
Under the —E and —X options, di f f 3 highlights overlapping regions as follows:

<<<<<<<< filel
lines fromfilel

lines fromfile3
>>>>>>>> file3

If you specify the arguments markl and/or mark3 on the command line, di f f 3 uses them as
labels in this sort of highlighting instead of the names of filel and file3.

EXAMPLES
Here are two commands that you can submit to the shell.

(diff3 -e filel file2 file3 ; echo "1,%p’) | ed -s filel

This simply prints filel incorporating the changes between file2 and file3; it does not save
those changes.

(diff3 -e filel file2 file3; echo "wg') | ed -s filel

This edits filel and saves the changes.

DIAGNOSTICS
Possible exit status values are:

0 There were no differences among the three files.
1 Some differences were found.
2 An error occurred.

2+n  With the options that check for overlapping differences (—E and —X), the status indi-
cates that there were n overlapping ranges of differences; for example, a status of 3
indicates one overlap.

Messages
M essage: cannot find "diff" command
Cause: di f f 3 wasunable to find the di f f command.
Action: Make sure that the directory which contains di f f isincluded in the setting of

the PATHenvironment variable.
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M essage: child process: systemerror
Cause: di ff3 was unable to fork to run di ff due to a system error. See
syserror (3).
Action: Seesyserror (3).
M essage: "diff" command failed
Cause: For some reason, di ff returned an unexpected error code and was unable to
complete its function.
Action: Contact your system manager.
M essage: di ffnvs3: expecting ‘---'; got °‘&tring’
Cause: di f f 3 received unexpected output fromdi f f .
Action: Contact your system manager.
M essage: di ffnvs3: bad control |ineline
Cause: di f f 3 received unexpected output fromdi f f .
Action: Contact your system manager.
M essage: di ffnvs3: unexpected end of file
Cause: di f f 3 received unexpected output fromdi f f .
Action: Contact your system manager.
M essage: file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: I nsufficient nenory
Cause: di f f 3 wasunable to alocate storage for al linesin the input files.
Action: Free up more system resources or break up the files.
M essage: no tenporary files avail abl e: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: opening tenporary file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Unknown option "—option"
Cause: You specified an option that isnot valid for di f f 3.
Action: Check the DESCRIPTION section for alist of valid di f f 3 options.
M essage: You nust specify exactly 3 input files
Cause: You did not specify exactly 3 input files on the command line.
Action: Specify 3inpuit files.
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LIMITS
Thelongest input line isrestricted to 1024 characters.

PORTABILITY
All UNIX systems.

The—E, —H, —h, and —X options are extensions to traditional implementations of di f f 3.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
di f f (1), ed(2)
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NAME
diffb — compare binary files and show differences

SYNOPSIS
di f f b [-n] [=Cn] [~c[n]] fileL file2

DESCRIPTION
The di f f b utility indicates which bytes differ in the binary files filel and file2. Output con-
sists of descriptions of the changes in a style reminiscent of the ed text editor. Each descrip-
tion is headed by a line showing the type of change being performed. This line contains three
pieces of information:

» thelocation of the range of bytesin filel affected by the change, represented as an offset
from the beginning of thefile;

» thetype of change, which isone of a (append), d (delete), and ¢ (change);
» thelocation of the range of bytesin file2 affected by the change.

After the line giving the type of change, the deleted or added bytes are displayed. Non-print-
able bytes are represented by an escape sequence consisting of a backslash character (\ ), fol-
lowed by the Ascil representation of the byte displayed as athree-digit octal number.

The output of di f f b resembles the output of di f f (1), except that differences are ranges of
bytes rather than ranges of lines. Each displayed set of bytes fromfilel is prefixed by <, and a
< appears at the start of each new line in a set of bytes (that is, after each newline character).
Similarly, each group of bytes from file2 is prefixed by >, and a > appears at the start of each
new line in a set of bytes. If bytes from both filel and file2 are being displayed, aline consist-
ing of - - - separates the two sets of bytes.

Options
di f f b accepts the following options:

—Cn  Thisisequivaentto-c n.

—c[n] With each difference, n bytes of context before and after each change are shown.
The default value for nis 3.

-n The differences are displayed in aform that is usable by Rcs.
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DIAGNOSTICS

Possible exit status values are:

0 Thefileswereidentical.

1  Thefileswere compared successfully and found to be different.

2  Anerror occurred.

Messages

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

i nput file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

m ssi ng nunber after -C
You specified the —C option without provide a number asits argument.
Provide the missing number.

option "—option" unknown

You specified an option that isnot valid for di f f b.

Check the DESCRIPTION section of this man page for a list of valid di ffb
options.

wrong nunber of argunents
You did not specify exactly two files to be compared.
Specify exactly two files to be compared.

For alist of error messages common to all Rcs utilities, seer cser r or (3).

PORTABILITY

di f f b isan extension to traditional implementations of RCS.

LIMITS

The set of differences produced by di f f b is correct but may not be minimal.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

di f f (1), ed(2)
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NAME
dirname — display directory components of path name

SYNOPSIS
di r name pathname

DESCRIPTION
di r name strips off the trailing part of afile name. The result is the path name of the direc-
tory that contains the file. Thisisuseful in shell scripts.

Note: dirname makes no attempt to validate the path name; for validation, use
pat hchk(1).

di r nane follows these rules:
« If pathnameis/ / , return it.
«+ Otherwise, if it isall slashes, return one slash.
« Otherwise, remove al trailing slashes.
« If there are no dashes remaining in pathname , return period (. ).
« Otherwise, remove trailing non-slash characters.
« If theremaining string is/ / , return it.
« Otherwise, remove any trailing slashes.
« If the resulting string is empty, return period (. ).
« Otherwise, return the resulting string.

EXAMPLES
The command

dirname src/lib/printf.c
produces

src/lib

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.
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PORTABILITY
POSIX.2. x/OPEN Portability Guide 4.0. All uNIx systems.

SEE ALSO
basenane(1), pat hchk(1)
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NAME
. (dot) — execute shell filein current environment

SYNOPSIS
. file[argument ..]

DESCRIPTION
. (dot) executes a shell script in the current environment and then returns. Normally the shell
executes a command file in a subshell so that changes to the environment by commands like
cd, set,and trap are loca to the command file. The. (dot) command circumvents this
feature.

If there are dlashes in the file name, . (dot) looks for the named file. If there are no slashes .
(dot) uses the search PATHvariable to find file. This may surprise some people when they use
dot to execute afile under the current directory, but their search rules are not set up to look at
the current directory. As a result, the shell doesn’t find the shell file. If you have this prob-
lem, you can use

file

This indicates that the shell file you want to run is in the current directory. Also, the file need
not be executable, even if it is looked for on the PATH. If you specify an argument list argu-
ment ..., . (dot) setsthe positional parameters to this list before execution.

ENVIRONMENT VARIABLES
PATH contains alist of directories that . (dot) searches when attempting to find file.

DIAGNOSTICS
Possible exit status values are:

1 Returned if the path search fails or file is unreadable.

Otherwise, the exit status isthe exit status of the last command executed from the script.

Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.

PORTABILITY
POSIX.2. x}OPEN Portability Guide 4.0. All uNIx systems.

NOTE
Thisisaspecia built-in command of the shell.
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MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
cd(1), set (1),trap(1),sh(1)
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NAME

du — summarize file space usage

SYNOPSIS

du [-al3-s [kt x] [pathname ...]

DESCRIPTION

Note: The MmPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

du reports the amount of file space used by the files indicated by the given pathnames. If
pathname is a directory, du reports the total amount of file space used by al filesin that direc-
tory and in each subdirectory in its hierarchy. If you do not specify any pathname, du
assumes the current directory. Files with multiple links are only counted once. On systems
supporting symbolic links, only the disk space used by the symbolic link is counted.

du measures file space in 512-byte units.

Options

du accepts the following options:

-a generates areport for al filesin pathname.

-k displays file sizes in 1024-byte (1K) units.

-s does not display file size totals for subdirectories.

—t displays the total amount of space used by all pathnames examined.

—X displays file sizes for only those files contained on the same device as pathname.

DIAGNOSTICS

Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages

M essage:

Cause:
Action:

M essage:

Cause:
Action:

di rectory " pathname": systemerror
Seesyserror (3).
Seesyserror (3).

file "filename": systemerror
Seesyserror (3).
Seesyserror (3).
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M essage: Unknown opti on "—option"
Cause: You specified an option that is not valid for du.
Action: Check the DESCRIPTION section for alist of valid du options.

PORTABILITY
POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

The—t option isan extension to the POSIX standard.

MPE/iX NOTES
This release of MPE/ix does not provide the |l st at () API. Asaresult, this command cannot
return information on the link itself. It attempts to determine when a symbolic link has been
referenced, but can only return the information on the target of the link, rather than the link
itself.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
find(1),1s(2)
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NAME
echo — display arguments
SYNOPSIS
echo argument...
DESCRIPTION
echo writes its arguments to the standard output. echo accepts these c-style escape
sequences:
\a bel |
\b backspace
\c renoves any follow ng characters including
\n and \r
\ f f or nf eed
\n new i ne
\r carriage return
\t hori zontal tab
\v vertical tab
\Onum the byte with the nuneric val ue specified
by the zero to three digit octal num
\\ backsl ash

echo follows the final argument with a newline unless it finds \ ¢ in the arguments. Argu-
ments are subject to standard argument mani pul ation.

EXAMPLES

Oneimportant use of echo isto expand file names on the command line, asin:

echo *.[ch]

This displays the names of all files with names ending in . ¢ or . h, typically ¢ source and
header files. echo displays the names on a single line. If there are no file names in the cur-
rent directory that endinor . h, echo simply displaysthestring *. [ ch] .

echo isaso convenient for passing small amounts of input to other filters:

echo

DIAGNOSTICS

this is\nreal handy’ | banner

echo always returns the status value:

0  Successful completion.
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Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.

PORTABILITY
POSIX.2. x'OPEN Portability Guide 4.0. UNIX System V.

The Posix.2 standard does not include the escape sequences, so a strictly conforming applica-
tion cannot usethem. pri nt f issuggested as a replacement.

On older uNIx systems, the backslash escape sequences are not available; the —n option is
equivalent to\ ¢ embedded in an argument.

NOTE
echo isprovided as both an external utility and as a built-in shell utility.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
sh(1)
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NAME
ed, red — line-oriented text editor

SYNOPSIS
ed [-bsx] [-p prompt] [file]

red [-bsx] [-p prompt] [fil€e]

DESCRIPTION
ed isatext editor that lets you manipulate text files interactively. ed reads the text of afile
into memory and stores it in an area called a buffer. Various commands let you edit the text in
the buffer. Finally, you can write the contents of the buffer back out to the file, overwriting
the old contents of thefile.

red isarestricted version of ed. It isintended to protect the novice user by disallowing the
I' command and the ability to access files found anywhere but the current directory.

Options
Both ed and r ed accept the following options:

-b lets you edit larger files by restricting the amount of memory dedicated to paging.
This frequently makes ed run slower.

—p prompt
displays the given prompt string prompting you to input a command. By default, ed
does not usually prompt for command input. See the description of the P command
for more on command prompting.

-s puts ed into a quiet mode, in which the E, e, r, and w commands do not display file
size counts; the e and ge commands do not check buffer modification; and ed does
not display ! after calling the shell to execute a sub-command. This mode is particu-
larly useful when you invoke ed from within a shell script.

—X performs an X command to handle encrypted files properly. See the description of
the X command for more details.

- is an obsolete version of —s.

If the optional file argument is present on the command line, ed reads the specified file into
the editor by simulating an e file command.

Addresses
You can prefix commands in ed with zero, one, or two addresses. These addresses let you ref-
erence single lines or ranges of lines in the buffer. You do not need to specify addresses for
certain commands that use default addresses. Consult the description for a particular com-
mand.
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You can construct each address out of the following components:

The single dot character represents the current line number. Many commands set
the current line number. For example, the e command sets it to the last line of the
new file being edited.

$ The dollar sign refersto the last line in the buffer.
n The number n refers to the nth line in the buffer.

/regexp/  This searches for aline containing a string that matches the basic regular expres-
sion regexp (see r egexp(3)). The search begins at the line immediately follow-
ing the current line. It proceeds forward through the buffer; if ed reaches the end
of the buffer without finding a match, it wraps around to the first line of the buffer
and continues the search. If ed does not find a match, the search ends when it
reaches the original current line. If it finds a match, the address /regexp/ refers to
the first matching line. If you omit regexp, the last used regular expression
becomes the object of the search. You can omit the trailing / . Within regexp, \ /
represents aliteral slash and not the regexp delimiter.

?2regexp? This similar to the previous address form, except that the search goes backward
through the buffer. If the search reaches the first line in the buffer without finding
amatch, ed wraps around and continues searching backward from the last line in
the buffer. If you omit regexp, the last used regular expression becomes the
object of the search. You can omit the trailing ?. Within regexp, \ ? represents a
literal question mark and not the regexp delimiter.

" The address is the line marked with the mark name |. The name | must be a lower-
case letter set by the k command.

You can combine these basic addresses with numbers using the + and — operators, with the
usua interpretation. Missing left operands default to . (dot); missing right operands default
to 1. Missing right operands also have a cumulative effect; so an address of - - refers to the
current line number less 2.

You can specify address ranges in the following ways:

al, a2 specifies a range of addresses from address al to address a2, inclusive. Omitting
al and a2 (that is, specifying only the comma), isequivalent totherange 1, $.

al; a2 is similar to the previous form except that ed resets the current line number after
calculating al, so that the second address, a2, is relative to al. Omitting al and
a2 (that is, specifying only the semicolon), isequivaent to. ; $.
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If you specify only al and the command requires both al and a2, the command
operates as though you specified arange of
al;. command
> is equivalent to . , . +22 (that is, page forward) except that it never attempts to
address any line beyond $.
< is equivalent to . —22, . (that is, page backward) except that it never addresses
any line before line 1.
Commands

Commands generally take a maximum of zero, one, or two addresses, depending upon the par-
ticular command. In the following descriptions, we show commands with their default
addresses (that is the addresses used when you don't specify any addresses) in a form that
shows the maximum number of legal addresses for the command. TheE, e, r, W, and w com-
mands alow you to specify a file argument. For these commands, file can be either a path
name or a shell escape of the form:

I command-line

If you usethe! form, ed calls the shell identified by the SHEL L environment variable to exe-
cute command-line. For the E, e, and r commands, ed reads the standard output of this com-
mand line in the same way that it read the contents of afile. For the W and w commands, the
command line treats the addressed lines as standard input.

ed accepts the following commands:

a appends text after the specified line. Valid addresses range from O (text is placed at
the beginning of the buffer, before the first line) to $ (text is placed after the last line
of the buffer). ed reads lines of text from the terminal until aline consisting solely
of an unescaped . (dot) is entered. ed sets the current line number to the last line
appended.

"C changes the addressed range of lines by deleting the lines and then reading new text
in the manner of the a or i commands.

.,.d deletes the addressed range of lines. The line after the last line deleted becomes the
new current line. If you delete the last line of the buffer, ed sets the current line
number to the new last line. If no lines remain in the buffer, it sets the current line
number to 0.

E [file] issimilar to the e command, but ed gives no warning if you have changed the buffer.

e [file] replaces the contents of the current buffer with the contents of file. If you did not
specify file, ed uses the remembered file name, if any. In al cases, the e command
sets the remembered file name to the file that it has just read into the buffer. ed
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f [file]

displays a count of the bytes in the file unless it is in quiet mode. If you have
changed the current buffer since the last time its contents were written out, ed dis-
plays a warning message and does not execute the command. If you enter the e com-
mand a second time, ed and executes the command.

changes the remembered file name to file. ed displays the new remembered file
name. If you do not specify file, ed displays the current remembered file name.

1,5G/regexp/

is similar to the g command except that when ed finds a line that matches regexp, it
displays the line and waits for you to type in the command to be executed. You can-
not usethea,c,i,G, g,V ,and v commands. If you enter &, the G command
re-executes the last command you typed in. If you press ENTER, G does not execute
any command for that line.

1,$g/regexp/command

s

performs command on all lines that contain strings matching the regular expression
regexp. This command works in two passes. In the first pass, ed searches the given
range of lines and marks all those that contain strings matching the regular expres-
sion regexp, while the second pass actually performs command on those lines. You
cannot use !, G, g, V, or v as command. command consists of one or more ed com-
mands, the first of which must appear on the same line as the g commands. All lines
of amulti-line command list, except the last, must end with a backslash (\ ). If com-
mand is empty, ed assumes it to be the p command. If no lines match regexp, ed
does not change the current line number; otherwise, the current line number is the
one set by the last command in command. You can use any character other than
space or newline instead of the slash (/') to delimit regexp.

tells ed to display more descriptive messages when errors occur. If ed is already
displaying descriptive messages, because of a previous H command, issuing the H
commands returns to terse error messages. Normally, ed indicates error messages by
displaying a?. When you turn on descriptive error messages with this command, ed
also displays the descriptive message for the most recent ? message (see the descrip-
tion of the h command).

provides a brief explanation of the last error that occurred. This does not change the
current line number.

works similarly to the a command except that ed places the text before the addressed
line. Valid addresses range from line 1 to $ (the last line). ed sets the current line
number to the last inserted line.

joins a range of lines into one line. To be precise, the j command removes all new-
line characters from the addressed range of lines, except for the last one. ed sets the
current line number to the resulting combined line.
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ki

..ma

$r [file]

marks the addressed line with the mark name | which is a single lowercase letter of
the alphabet. This lets you refer to a marked line with the construct ‘. Thisis called
an absolute address because it always refers to the same line, regardless of changes
to the buffer.

displays the addressed range of lines, representing non-printable (control) characters
visibly. ed sets the current line number to the last line so displayed. You can append
this command to most other commands to check on the effect of those commands.

moves the addressed lines to the point immediately following the line given by the
address a. The address a must not be in the range of addressed lines. If address a is
0, ed moves the lines to the beginning of the buffer. The last line moved becomes
the new current line.

displays the addressed lines in a way similar to the p command, but ed puts the line
number and a tab character at the beginning of each line. The last line displayed
becomes the new current line. You can append n to any command other than E, g, f,
Q, q,r,w,or ! to check on the effect of that command.

turns on command prompting. If you specified the —p prompt option on the ed com-
mand line, ed displays the prompt string whenever it is ready for you to type in
another command. If you did not specify —p, ed usesthe * character asaprompt. If
command prompting is currently turned on, issuing the P command turnsit off.

displays the addressed lines. The last line displayed becomes the new current line.
You can append p to any command other than E, e, f, Q, g, r, w, or ! to check on the
effect of that command.

quits unconditionally, without checking for buffer modifications.

exits edIf you have made changes to the buffer since the last save, ed issues awarn-
ing. Entering the g command again lets you quit, regardless of unsaved changes.

reads the contents of file into the buffer after the addressed line. If the addressis O,
ed places the text before the first line in the buffer. 1f you do not specify file, ed uses
the remembered file name; if no remembered file name exists, file becomes the new
remembered name. The r command displays the number of bytes read from file
unless you specified the —s option. The last line read from the file becomes the new
current line. If file isreplaced by ! , the rest of the line is considered a shell command
line, the output of which isto be read.

.,.s/regexp/new/[flags]

searches the specified range of lines for strings matching the regular expression
regexp. Normally the s command replaces the first such matching string in each line
with the string new. The s command sets the current line number to the last line on
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Lta

which a substitution occurred. If ed makes no such replacements, ed considers it an
error.

flags can be zero or more of the following:

n  replaces the nth matching string in the line instead of the first one.
g replaces every matching string in each line, not just the first one.

I displays the new current line in the format of the | command.

n  displays the new current line in the format of the n command.

p displaysthe new current line in the format of the p command.

You can use any single printable character other than the space or newline instead of
|/ to separate parts of the command provided that you use the same character to del-
imit al parts of the command. You may omit the trailing delimiter.

You can include a newline in the new string by putting a\ immediately in front of
the newline. Thisis agood way to split aline into two lines. If new consists only of
the % character, s uses the new string from the previous s command. If & appears
anywhere in new, ed replaces it with the text matching the regexp. If you want new
to contain aliteral ampersand or percent sign, put a backslash (\ ) in front of the & or
%character.

copies the addressed lines to the point after the line given by the address a. The
address a must not fall in the range of addressed lines. If address ais 0, ed copies
the lines to the beginning of the buffer. This sets the current line to the last line
copied.

rolls back the effect of the last command that changed the buffer. For the purposes of
u, commands that change the buffer are: a, ¢, d, g, G,i,j, m, r, s t, v, V, and (of
course) u. This means that typing u repeatedly flips the most recent change back and
forth. ed treats all changes made by a globa command (G, g, V, or v) as a single
change. As a result, such changes can be easily undone. This command sets the cur-
rent line number to the value it had immediately before you issued the command
being undone.

1,$V/regexp/

is similar to the G command except that this command only gives you the chance to
edit lines that do not match the given regular expression.

1,%v/regexp/commands

issimilar to the g (global) command except that ed only applies the given commands
to lines that do not match the given regular expression.
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LW [file]
is similar to the w command except that this command appends data to the given file
if the file already exists.

19w [file]
writes the addressed lines of the buffer to the named file. This does not change the
current line number. If you do not provide file, ed uses the remembered file name; if
there is no remembered file name, file becomes the remembered name. If the output
file does not exist, ed creates it. ed displays the number of characters written unless
you had specified the —s option.

X prompts you to enter an encryption key. All subsequent e, r, and w commands use
this key to decrypt/encrypt text read from or written to files. To turn off encryption,
issue an X command and press RETURN in response to the prompt for an encryption
key.

Icommand
runs command as if you typed it to your chosen command interpreter. If command
contains the %character, ed replaces it with the current remembered file name. If
you want a command to contain aliteral % put a backslash (\ ) in front of the charac-
ter. Asaspecial case, typing ! I re-issues the previous command.

$= displays the line number of the addressed line. This does not change the current line
number.

+1,+1 if you supply zero, one, or two addresses without an explicit command, ed displays
the addressed lines in the mode of the last display command: p, I, or n. This sets the
current line number to the last line displayed.

ENVIRONMENT VARIABLES

ed uses the following environment variables:

COLUWNS
contains the terminal width in columns. ed folds lines at that point. If it is not set,
ed uses the appropriate value from the TERM NFO database or if that is not avail-
able, it usesadefault of 80.

HOVE
contains the path name of your home directory.

SHELL contains the full path name of the current shell.

TMPDI R
is the path name of the directory being used for temporary files. If it isnot set, MPE/iX
Shell and Utilities uses/ t np.

Commands and Utilities 1-201



ed(1) MPE/ix Shell and Utilities ed(1)

FILES
ed usesthe following files:

/tp/elO
This is the paging file. It holds a copy of the file being edited. You can change the
directory for temporary files using the environment variable TMPDI R (see
envi r on(3)).

ed. hup
ed writes the current buffer to this file when it receives a hang-up signal.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 A non-usage error occurs

2  Usagee@ror.
Messages

M essage: ?

Cause: An error occurred while ed was in terse mode. Thisisthe default.

Action: For a more verbose description of the error, type h. To switch to verbose mode,
type H.

M essage: Addressed |ine out of range

Cause: You specified an address for a command that referenced a line that does not
exist.

Action: Modify the address given to correctly reference the desired lines.

M essage: Badly constructed regul ar expression

Cause: You made an error in the syntax of aregular expression.

Action: Review the documentation on regular expressions (r egexp(3)) and correct the

offending syntax.

M essage: Badly formed nane

Cause: You specified an improperly formed or missing file name with a command
which requires afile name as an argument (for example, e or f).

Action: Correct or provide the offending file name.

M essage: conmand not allowed inside g, v, G or V

Cause: You specified a command that cannot be used with the issued global command
(g,v, G, orV).

Action: Check the Commands subsection of this man page for alist of commands that

cannot be used with the various global commands
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

Destination cannot straddle source in’'m and 't’

You specified arange of lines to be moved or copied by m or t that included the
destination address.

Ensure that the specified range of lines for m or t does not include the destina
tion address.

Fi | e filename: systemerror
Seesyserror (3).
Seesyserror (3).

File read error
An error occurred while reading afile into the page buffer.
Exit editor and restart. Check for system problems. Contact your system man-

ager.

A obal command too | ong

You specified a global instruction (g or v) that was longer than 256 characters,
including newlines.

Specify aglobal instruction that isless than 256 characters in length.

Il egal command redirection
You attempted to use the ! command redirection with the f command.
Do not use the ! command redirection with the f command.

Il egal command suffix

You specified acommand suffix for acommand that does not accept suffixes.
Check the Commands subsection of this man page for a list of ed commands
and their syntaxes.

Input Iine too |ong
You entered an ed command which was too long.
Simplify the command and try again.

I nconpl et e regul ar expression.

You issued a g or G command but did not provide a regular expression as an
argument.

Provide aregular expression as an argument to the offending command.

i nsufficient nmenory
There were not enough free system resources to perform the specified operation.
Free up more resources.

Line(s) too long -- truncated

One or more lines in the file being edited were too long for ed to handle. Those
lines were truncated.

To avoid losing data, exit immediately without saving.
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M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

"m and 't’ require destination address
Youissued an m or t command but did not provide a destination address.
Provide a destination address with the m or t command.

Mark nane nust be | ower case

You attempted to use the k command to mark an addressed line with a character
other than alowercase |etter.

Use k to mark the line with alowercase letter.

Mssing trailing delimter after pattern.
You specified a pattern as part of aed command but did not delimit it.
Provide atrailing delimiter for the pattern.

Nane too | ong
The file name specified on the ed command line was too long.
Use a shorter file name.

Need space after comand
You did not separate a command from its file name argument with a space.
Re-enter the command with the required space.

No match found for regul ar expression
The/ command failed to find any matching lines.
Try adifferent regular expression.

no menory for |ine nunber tables
There were not enough free system resource to allocate initial resources for ed.
Free up more system resources and restart program.

no menory for pages

There were not enough free system resources to allocate initial resources for
ed.

Free up more system resources and restart program.

No remenbered file nane

You tried to execute a command that uses a remembered file name when there
was no remembered file name.

I ssue the command again, but specify afile name thistime.

No renenbered regul ar expression

You attempted to use & to refer to aremembered regular expression when there
was no remembered regular expression.

I ssue the command again, but specify aregular expression thistime.
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M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

no space for line table

There were not enough free system resources to allocate initial resources for
ed.

Free up more system resources and restart program.

Only one file nanme is all owed.

You specified more than one file name on the command line when you invoked
ed.

Specify only one file name when invoking ed.

Qut of nenory for |ines

ed was unable to allocate system resources while trying to insert or append
lines to the buffer.

Split the file into small pieces.

Restricted shell

You invoked the restricted form of ed (r ed), but then tried to use a command
that isnot allowed in the restricted editor (the ! command).

See the DESCRIPTION section of this man page for a discussion of the differ-
ences between ed and r ed.

Result line of join too |ong

You attempt to use the j command to join arange lines into one line; however,
the resulting line would be too long for ed to handle.

Specify asmaller range of lines to be joined.

Result of substitution would produce a Iine too |ong
You specified a replacement string in a substitution command that would pro-
duce aline that istoo long for ed to handle.

Specify a shorter replacement string or split the original line into shorter lines
before performing the substitution.

Tenmporary file error
An error occurred when accessing the paging file (see FILES).
See your system manager.

Undefi ned mark nane
You attempted to reference a mark name that you have not assigned.
Use the k command

Unknown comrand

You entered a command that does not exist in ed.

Check the Commands subsection of this man page for alist of valid ed com-
mands.
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M essage:

Cause:
Action:

M essage:

Cause:
Action:

PORTABILITY

Unknown option "—option".

You specified an option that is not valid for ed.

Check the DESCRIPTION section of this man page for a list of valid ed
options.

W ong nunber of addresses for command

You specified the wrong number of addresses for the command that you entered.
Check the Commands subsection of this man page for a list of ed commands
and the number of addresses that you can specify with each.

POSIX.2. xJOPEN Portability Guide 4.0. All uNIX systems.

The addresses < and >, the —b and —x options, and the W and X commands are extensions to
the PosIX standard.

Ther ed command is also an extension to the POsIX standard.

LIMITS

ed allows a limit of 1024 bytes per line and 500,000 lines per file. It does not allow the NUL
character. The maximum length of a global command is 256 characters, including newlines.

MPE/iX NOTES

Although the current MPE/iX implementation of the ed command can read non-byte stream
files, it can only write byte stream files. As aresult, if you edit a non-byte stream file with ed
and save it, that file is now a byte stream file. File characteristics like file code, record size,
and so forth are not preserved by this conversion.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

awk (1), crypt (1), di f f (1), ex(1), gr ep(1), sed(1), vi (1), envi r on(3), r egexp(3)
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NAME
env — display environment, set environment for process

SYNOPSIS
env [—i ] [variable=value ...] [command argument ...]
env [—] [variable=value ...] [command argument ...]

DESCRIPTION
If you call env with no arguments, it displays the environment that it received fromits parent
(presumably the shell).

Arguments of the form
variable=value
let you add new variables or change the value of existing variables of the environment.

If you specify command, env calls command with the arguments that appear on the command
line, passing the accumulated environment to this command. The command is executed
directly as aprogram found in the search PATH, and is not interpreted by a shell.

Options
env accepts the following options:

—i does not use the environment inherited by env.

- obsolescent version of —i .

EXAMPLES
Compare the output of the following two examples which illustrate the use of env:

env foo=bar env
env -i foo=bar env

ENVIRONMENT VARIABLES

PATH contains alist of directories to search when attempting to find command.

DIAGNOSTICS
Possible exit status values are:

0 Successful completion.

1 Failure due to any of the following
— insufficient memory
— nameistoo long.
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2 Aninvalid command line argument.
126 env found command but was unable to invoke it.

127 env was unable to find command.

Messages
M essage: too many environment vari abl es
Cause: You specified more than 512 environment variables in asingle env command.
Action: Do not use more than 512 environment variables in asingle env command.
M essage: Unknown option "—option"
Cause: You specified an option that is not valid for env.
Action: Check the DESCRIPTION section of this man page for a list of valid env

options.

PORTABILITY
POSIX.2. x'OPEN Portability Guide 4.0. UNIX System V.

pri nt env on Berkeley UNIX systems has similar functionality.

MPE/iX NOTES
When a program is invoked from the MPE/iX Cl, all MPE/iX CI variables will be exported into the
environment of the new process.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
sh(1), envi ron(3)
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NAME
eval — evaluate arguments in shell

SYNOPSIS
eval [argument ..]

DESCRIPTION
The shell evaluates each argument as it would for any command. eval then concatenates the
resulting strings, separated by spaces, and evaluates and executes this string in the current
shell environment.

EXAMPLE
The command:

for ainil1l2 3
do

eval x$a=fred
done

sets variables x1, x2 and x3 to fred. Once this has been done,
echo $x1 $x2 $x3
produces:

fred fred fred

DIAGNOSTICS
Possible exit status values are:

0  You specified no arguments or the specified arguments were empty strings.

Otherwise, the exit status of eval isthe exit status of the command that eval executes.

Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.

PORTABILITY
POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

NOTE
Thisisaspecia built-in command of the shell.
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SEE ALSO
exec(1),sh(1)
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NAME
ex — text editor

SYNOPSIS
ex [-eRr svx] [-c command] [t tag] [-wsize] [file..]

DESCRIPTION
ex isthe line-editor mode of the Vi text editor. It supports the following options:

—c command
begins editing by executing the specified editor command. You can specify multiple
commands by separating them with an or-bar (] ). command can be any ex command
except those that enter input mode, such asi nsert or append.

—e invokes ex. Thisoption isintended for use with Vi.
—r recovers named files after an editor or system crash.
-R sets read-only mode.

-s suppresses al interactive feedback (quiet mode).

—t tag edits the file containing the specified tag and sets the virtual position in the edit buf-
fer to point of definition for the tag. (see ct ags(1))

-V invokes Vi.
—wsize setsoption variable w ndowequal to size.
—X uses encryption.

For further information, seevi (1).

PORTABILITY
POSIX.2. x'OPEN Portability Guide 4.0. Most UNIX systems.

—X isan extension to the PosIX standard.

See the PORTABILITY section of the vi (1) man page.

MPE/iX NOTES
See vi (1) for the complete list of limitations affecting the current MPE/iX implementation of
ex.

SEE ALSO
ed(1), vi (1)
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NAME
exec — execute acommand in place of the current shell

SYNOPSIS
exec [command_line]

DESCRIPTION
The argument to exec is a command_line for another command. exec runs this command
without creating a new process. Some people picture this as overlaying the command on top

of the currently executing shell. When the command exits, control returns to the parent of the
shell.

Input and output redirections are valid in the command_line. You can modify the input and
output descriptors of the shell by giving only input and output redirections in the command.
For example,

exec 2>errors
redirects the standard error stream to er r or s in all subsequent commands run by the shell.
If you do not specify acommand_line, exec simply returns a successful exit status.

DIAGNOSTICS
If you specify command_line, exec does not return to the shell. Instead, the shell exits with
the exit status of command_line or one of the following exit status values:

1-125 A redirection error occurred.
126 The command in command_line was found but it was not an executable utility.

127 The given command_line could not be executed because the command could not be
found in the current PATH,

If you did not specify command_line, exec returns with an exit value of zero.

Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.

PORTABILITY
POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

NOTE
Thisisaspecia built-in command of the shell.
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MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
sh(1)
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NAME
exit — exit from the shell

SYNOPSIS
exit [expression]

DESCRIPTION
exi t terminates the shell.

On a posix-compliant system, the value of expression should be between 0 and 255. The
EXI T trap is raised by the exi t command, unless exi t is being invoked inside an EXI T

trap.
DIAGNOSTICS

exi t returns the value of the arithmetic expression to the parent process as the exit status of
the shell. If you omit expression, it returns the exit status of the last command executed.

Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.

PORTABILITY
POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

Allowing an expression rather than just a number is an extension found in the KornShell.

NOTE
Thisisaspecia built-in command of the shell.

MPE/iX NOTES
If you are using the MpPE/ix Shell under the MPE/iX CI, remember that using the exi t command
at the shell’ s root level does not log you off the system but merely returns you to the MPE/iX Cl.

SEE ALSO
return(l),sh(l)
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NAME
expand — expand tabs to spaces

SYNOPSIS
expand [-t tablist] [file...]
expand [-number] [-humber,number-...] [file ...]

DESCRIPTION
expand reads text input from the files specified on the command line, converts tabs into
spaces, and writes the result to the standard output. If you do not specify any files on the com-
mand line, expand reads from the standard input.

expand preserves backspace characters. By default, tab stops are set every eight columns. A
tab after the last tabstop is replaced by a space.

Options
Thefirst syntax of expand accepts the following option:

—t tablist
sets tab stops at positions indicated by tablist. Numbers in tablist must be in
ascending order (origin 0) and separated by commas or blanks, however the list
must be one argument so you need shell quoting if you are using blanks. The list
may consist of a single number, in which case tabs are set every tablist positions

apart.

The second syntax of expand (which the posix standard considers obsolete) accepts the fol-
lowing options:

—number
sets tab stops every number columns.

—number ,number ...
sets tab stops at each column number (origin 0).

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.
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Messages
M essage: Bad tab stop specification
Cause: You specified an illegal character in a tab stop specification, or you did not
specify tab stopsin ascending order.
Action: Re-enter the command with avalid tab specification.
M essage: file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: i nsufficient menory
Cause: There were not enough free system resources for expand to expand all tabs to
spaces.
Action: Free up more system resources.
M essage: Unknown option "—option"
Cause: You specified an option that is not valid for expand.
Action: Check the DESCRIPTION section of this man page for alist of valid expand
options.
M essage: wite error on standard out put
Cause: Seesyserror (3).
Action: Seesyserror (3).
PORTABILITY

POSIX.2. x'OPEN Portability Guide 4.0. 4.2 BSD UNIX and up.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

pr (1), unexpand(l)
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NAME
export — mark names for export

SYNOPSIS
export [name[=value] ...]
export —p

DESCRIPTION
export marks each name so that the current shell exports it automatically to the environ-
ment of all commands executed from that shell. Exported variables are thus available in the
environment to all subsequent commands. Several commands (for example, cd(1), dat e(2),
vi (1)) look at environment variables for configuration or option information.

Variable assignments of the form name=value assign value to name as well as marking name
for export.

Calling expor t without arguments lists, with appropriate quoting, the names and values of
all variables in the format:

Variable="value"

If you re-input this format to another shell, variables are assigned appropriately but not
exported. The —p option lists variables in a format suitable for re-input to the shell (see the
description of the —p option).

Options
export accepts the following option:

-p lists variables in the form
export name="value"

suitable for re-input to the shell.

DIAGNOSTICS
Possible exit status values:

0  Successful completion.

1  Falure dueto invalid command line argument.

Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.
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PORTABILITY
POSIX.2. x}OPEN Portability Guide 4.0.

export isaspecia built-in command of the Bourne Shell and KornShell on UNIX systems.

NOTE
Thisisaspecia built-in command of the shell.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
cd(1), dat e(2), set (1), sh(1),t ypeset (1), vi (1)
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NAME
expr — evaluate expression

SYNOPSIS
expr expression

DESCRIPTION
The set of arguments passed to expr constitutes an expression to be evaluated. Each com-
mand argument is a separate token of the expression. expr writes the result of the expression
on the standard output. This command is primarily intended for arithmetic and string manipu-
lation on shell variables.

expr recognizes the following operators. Operators listed together have equal precedence;
otherwise, they are in increasing order of precedence. expr stores expressions as strings and
converts them to numbers during the operation. If the context requires a Boolean value, a
numeric value of 0 (zero) or a null string ("") is false, and any other value is true. Numbers
have an optional leading sign, followed by O for octal, Ox for hexadecimal, otherwise deci-
mal, followed by the digits of the number. Numbers are manipulated aslong integers.

exprl Oexpr2
resultsin the value exprl if exprl istrue; otherwise it results in the value of expr2.

exprl & expr2
resultsin the value of exprl if both expressions are true; otherwise it resultsin 0

exprl <= expr2

exprl < expr2

exprl = expr2

exprl = expr2

exprl >= expr2

exprl > expr2
If both exprl and expr2 are numeric, *[CMD expr] compares them as numbers,
otherwise it compares them as strings. If the comparison is true, the expression
resultsin 1; otherwise it resultsin O.

exprl + expr2

exprl—expr2
performs addition or subtraction on the two expressions. If either expression is not a
number, expr exits with an error.
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exprl Oexpr2

exprl/ expr2

exprl % expr2
performs multiplication, division, or modulus on the two expressions. If either
expression is not anumber, expr exits with an error.

exprl:re

mat ch exprilre
matches the regular expression re against exprl treated as a string. The regular
expression is the same as that accepted by ed, except that the match is aways
anchored, that is, there isan implied leading ~ ; therefore expr does not consider ~
to be a metacharacter. If the regular expression contains \ (..\ ) and it matches at
least part of exprl, then expr results in only that part; if there is no match, expr
resultsin 0. If the regular expression doesn’'t contain this construct, then the result is
the number of characters matched. The function mat ch performs the same opera-
tion as the colon operator.

subst r exprl expr2 expr3
results in the substring of exprl starting at position expr2 (origin 1) for the length of
expr3.

i ndex exprl expr2
searches for any of the characters in expr2 in exprl and results in the offset of any
such character (origin 1), or O if no such characters are found.

| engt h exprl
resultsin the length of expr1.

(expr) groups expressions.
EXAMPLES

fname=src/fn_abs.c
expr $fnanme : ' .*_\(.*\)\.c’

returns abs.
a="expr $a + 1°

adds one to the value of the shell variable a.
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DIAGNOSTICS

Possible exit status values are:

0 Theresult of expression istrue.

1 Theresult of expression isfalse.

2  Anerror occurred.

Messages

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

PORTABILITY

divide by 0
You attempted to divide a number by O.
Do not divide numbers by 0.

internal tree error

You specified an expression that expr was unable to evaluate, due to either
syntax errors or unusual complexity.

Correct the syntax errors, or simplify the expression (perhaps by breaking it into
parts).

no space for expression or string

There were not enough free system resources for expr to alocate for a string
Or expression.

Simplify the expression.

non- numeri c argunent "string"

You specified a string argument with an operator that requires a numeric argu-
ment (that is, +,-,*,/, or %.

Replace the string argument with a numeric argument.

regul ar expression error "regexp"
An error occurred while processing the regular expression regexp.
Check the regular expression.

strcoll error, cannot mall oc space.
There are not enough free system resources to allocate string space.
Free up more resources.

POSIX.2. x}OPEN Portability Guide 4.0. All uNIX systems.

Inthe shell, | et (1) largely supercedes this command.

mat ch, substr, | ength, and i ndex are undocumented on al UNIX systems, though
they do appear to exist there. They are extensions to the PosIX standard.
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MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
ed(1), ! et (1),sh(2),t est (1), r egexp(3)

1-222 Commands and Utilities



false(1) MPE/ix Shell and Utilities false(1)

NAME
false — fail, quietly

SYNOPSIS
f al se [argument ...]

DESCRIPTION
The f al se command simply returns an exit status of 1 (failure). It ignores any arguments
given on the command line. This can be useful in shell scripts.

DIAGNOSTICS
f al se aways returns an exit status of 1.

PORTABILITY
POSIX.2. x’OPEN Portability Guide 4.0. All UNIX systems.

NOTE
Thiscommand is provided as both an external utility and a built-in shell utility.

SEE ALSO
sh(1)
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NAME

fc — display, fix, edit and re-enter previous commands

SYNOPSIS

f c [-r] [-e editor] [first [last]]
fc—l [-nr] [first [last]]
f ¢ —s [old=new] [specifier]

DESCRIPTION

f ¢ displays, edits, and re-enters commands which have been input to an interactive shell. fc
stands for fix commands. The environment variable H STSI ZE contains the number of com-
mands that are accessible. If HI STSI ZEis not defined, 128 commands are accessible.

The shell stores these commandsin a history file. When the HI STFI L E environment variable
is defined as the name of a writable file, the shell uses this as the history file; otherwise, the
history file is $HOVE/ . sh_hi st ory, if HOVE is defined and the file is writable. If the
HOVE variable is not defined, or the file is not writable, the shell attempts to create a tempo-
rary file for the history. If atemporary file cannot be created, the shell does not keep a history
file

Note: A shell shares history (commands) with all shells that have the same history file. A
login shell truncates the history fileif it ismorethan HI STSI ZE lines long.

Normally, the shell does not keep a history of commands executed from a profile file or the
ENV file. By default, however, it begins recording commands in the history file when it
encounters a function definition in either of these set-up files. This meansthat the HI STSI ZE
and HI STFI LE variables must be set up appropriately before the first function definition. 1f
you do not want the history file to begin at thistime, use

set -0 nol og
For further information, see sh(1) and set (1).

Any variable assignment or redirection that appears on the f ¢ command line affects both the
f ¢ command itself and the commands that f ¢ produces.

The first form of f ¢ in the SYNOPS S section puts you into an editor with a range of com-
mands to edit. When you leave the editor, f ¢ inputs the edited commands to the shell.

The first and last command in the range are specified with first and last. There are three ways
to specify a command.

(8 If the command specifier is an unsigned or positive number, f ¢ edits the command with
that number.
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(b)

(©)

If the command specifier is a negative number —n, f ¢ edits the command that came n
commands before the current command.

If the command specifier isa string, f ¢ edits the most recent command beginning with
that string.

When you use the first form of the SYNOPS Sto edit a command, you can omit either last or
both first and last. If you omit last, f ¢ edits the single command specified by first. 1f you
omit both, f ¢ edits the previous command that you entered to the shell.

Options

f ¢ accepts the following options:

—e editor

invokes editor to edit the commands. If you do not specify the —e option, f ¢ assumes
that the environment variable FCEDI T, if defined, contains the name of the editor for
f c touse. If FCEDI Tisnot defined, f ¢ invokes ed(1) to edit the commands.

simply displays the command list. This option does not edit or re-enter the com-
mands. If you omit last with this option, f ¢ displays al commands from the one
indicated by first through to the previous command entered. If you omit both first
and lagt, f ¢ displays the 16 most recently entered commands.

suppresses command numbers when displaying commands.
reverses the order of the commands in the command range.

re-enters exactly one command without going through an editor. If a command
specifier isgiven, f ¢ selects the command to re-enter as described earlier; otherwise,
f ¢ uses the last command entered. To perform a simple substitution on the command
before re-entry, use a parameter of the form

old=new

The string new replaces the first occurrence of string old. f ¢ displays the (possibly
modified) command before re-entering it.

ENVIRONMENT VARIABLES
f ¢ usesthe following environment variables:

FCEDI' T

contains the default editor to be used if none is specified with the —e option. If this
variable isunset or null, f ¢ usesed to edit commands.

HI STFI LE

contains the path name of the history file.
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HI STSI ZE
gives the maximum number of previous commands that are accessible.

DIAGNOSTICS
Possible exit status values are:

0 If you specified —I , this indicates successful completion.

1  Failure dueto any of the following:
— missing history file
— cannot find the desired line in the history file
— cannot create temporary file

2 Aninvalid command line option or argument.

If f ¢ executes one or more commands, the exit status of f ¢ is the exit status of the last exe-
cuted command.

Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.

PORTABILITY
POSIX.2. x}OPEN Portability Guide 4.0.

This is a command built into the KornShell on uNix systems, but not the Bourne Shell. On
UNIX systems, the KornShell does not truncate the history file at login.

NOTE
This command is built into the shell. r isa built-in alias for f ¢ —s. hi st ory isabuilt-in
aliasforfc -l .

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
al i as(1), ed(1), hi st ory(1), pri nt (1), r (1), r ead(1), sh(1), vi (1), shedi t (3)

1-226 Commands and Utilities



file(1) MPE/iX Shell and Utilities file(1)
NAME
file— determine file type
SYNOPSIS
filel[-c][-f fileist] [-mmagic] file...
DESCRIPTION
Note: The MmPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.
fil e makes aguess at the type of each file argument by inspecting the attributes and (for an
ordinary file) reading an initial part of thefile. fi | e compares each file on the command line
to templates found in a system-maintained magic file to determine their file type.
fil e then divides files which do not match a template in the magic file into text files and
binary data. Then, by reading an initial segment of the text files and making an informed
guess based on the contents, f i | e further divides text files into various types such as: C pro-
grams, assembler programs, files of commands to the shell, text with nr of f or other embed-
ded formatting commands, and yacc or | ex programs.
fil e displaysthe name of each file along with the file type that it believes the file to be.
Options
fi |l e accepts the following options:
—C only checks the template file of magic numbers for validity of format. The magic
numbers given in the template file describe particular types of files.
—f filelist
examines thefileslisted in thefilefilelist.
—mmagic
uses the file magic rather than the default file of file-type templates.
FILES

fil e usesthefollowing file:

/ et c/ magic
default template file of magic numbers.
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DIAGNOSTICS

Possible exit status values are:

0  Successful completion.

1  Anerror occurred.
Messages

M essage: cannot all ocate buffer: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: filename: cannot open: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: file "filename ...": Line too |ong

Cause: A linein thefile containing the list of file namesistoo long.

Action: Inspect the file containing the list of file names for invalid input.

M essage: file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: format error in magic file "filename", |ine num

Cause: You specified filename as a magic file, but it does not conform to the syntax

described in the magi c(2) man page.

Action: Edit filename to fit the magic file syntax, or use avalid magic file.

M essage: i nenum: bad number in magic file

Cause: The specified line of the magic file does not contain avalid number.

Action: Make sure that fields in the specified magic file are separated by tabs.

M essage: list file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: magi ¢ file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: m splaced > in magic file

Cause: You specified a magic file containing a line beginning with a > that did not fol-

low aregular template line.
Action: Either create a template line before the offending line, or remove the offending

line.
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

m splaced & in magic file

You specified a magic file containing a line beginning with a & that did not fol-
low aregular template line.

Either create a template line before the offending line, or remove the offending
line.

Mssing file Iist
You specified the —f option but did not provide afile list as an argument.
Provide the missing file list.

M ssing magic file
You specified the —moption but did not provide a magic file as an argument.
Provide the missing argument.

no space for read buffer
There were not enough free system resources for f i | e to allocate aread buffer.
Free up more system resources.

Only one "—f" option all owed
You specified multiple —f options. Only one is allowed.
Specify only one—f option.

Opti on —option ar gunent m ssi ng
You did not provide an argument for —option.
Provide the missing argument.

out of space for magic entries

There were not enough free system resources for fi | e to allocate for entries
from the magic file.

Free up more system resources.

read error on file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

Unknown option "—option"

You specified an option that isnot valid for f i | e.

Check the DESCRIPTION section of this man page for a list of valid fil e
options.

unknown type or cannot open

You specified a file that does not exist, cannot be opened, or whosE file type
cannot be determined.

Check that the file exists and that the file permissions allow access.
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PORTABILITY
POSIX.2. x/OPEN Portability Guide 4.0. All uNIx systems.

All options are extensions to the PosIX standard.

MPE/iX NOTES
The current MPE/iX implementation of fi | e first examines a file's MPE/iX file code and type
and if it is a non-byte stream file, fi | e reports this information. If it is a byte stream file,
fi |l e proceeds as described in the DESCRIPTION section of this man page.

In addition, this release of MPE/iX does not provide the | st at () APIl. Asaresult, this com-
mand cannot return information on the link itself. It attempts to determine when a symbolic
link has been referenced, but can only return the information on the target of the link, rather
than the link itself.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
magi c(2), envi r on(3)
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NAME
find — find files within file tree

SYNOPSIS
fi nd directory ... expression

DESCRIPTION

Note: The mPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

fi nd walks down the given file hierarchy starting at directory, and finds files which match
the criteria given by expression. Each directory, file, and specia file is checked against
expression. If you use the —exec, —ok, or —cpi o0 primaries, expression has the side-effect of
invoking a specified command on each file found. A non-existent expression or an expression
with no side-effects automatically uses the —pri nt primary to display the name of any file
that matches the criteria of expression.

fi nd builds expression from a set of primaries and operators; juxtaposition of two primaries
implies logical AND operator. You can group primaries and operators using parentheses.

Note: Parentheses are shell metacharacters. To use them in expression, you must quote them.

You must delimit all primaries, operators, numbers, arguments, and parentheses with white
space. Each number noted in the primary list is a decimal number, optionally preceded by a
plus (+) or minus (-) sign. If anumber is given without asign, f i nd tests for equality; a plus
sign implies greater than or older than and a minus sign implies less than or newer than.

Operators

f i nd accepts the following operators:

-a Use between primaries for logical AND. This operator can be omitted with the same
result since logical AND is assumed when no operator is used between two pri-
maries.

-0 Use between primaries for logical OR.

! Precede expression with this operator to negate it.

Primaries
f i nd accepts the following primaries:

—at i me number
matches if someone accessed the file during the 24-hour period beginning number

days ago.

Commands and Utilities 1-231



find(1) MPE/ix Shell and Utilities find(1)

—cpi o cpio-file
writes the file found to the target file cpio-file in cpi o format. Thisis equivalent to

find ... | cpio -0 >cpio-file
This primary matches if the command succeeds.

—ct i me number
matches if someone changed the attributes of the file during the 24-hour period
beginning number days ago.

—dept h
processes directories after their contents. If present, this primary always matches.

—exec command ;
takes all arguments between —exec and the semicolon as a command line, replacing
any argument which isexactly {} (that is, the two brace characters) with the current
path name. It then executes the resulting command line, treating a return status of
zero from this command as a successful match, non-zero asfailure. You must delimit
the terminal semicolon with white space.

Note: The semicolon is a shell metacharacter. To use it in expression, you must
guote it.

—fol |l ow
follows symbolic links. If present, this primary always matches.

gr oup name
matches if the group owner isname. If nameis not avalid group name, it istreated as
agroup ID.

—i numnumber
matches if the file has inode number number.

—| evel number
does not descend below number levels.

—| i nks number
matches if there are number links to the file.

—nt i me number
matches if someone modified the file during the 24-hour period beginning number
days ago.
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—nane pattern
compares the current file name to pattern. If there is no match, expression fails. The
pattern uses the same syntax as file name generation (see sh(1)). It attempts to match
as many trailing path name components as specified in pattern.

—ncpi o cpio-file
writes the file found to the target file cpio-file in cpi 0 —c format. Thisisequivaent
to

find ... | cpio -oc >cpiofile
This primary matches if the command succeeds.

—newer file
compares the modification date of the found file to that of the file given. This
matches if someone has modified the found file more recently than file.

—nogr oup
matches if no group with a name in the group database ownsthe file.

—none indicates that some action has been taken; thus f i nd does not invoke the default
—pr i nt action. If present, this primary aways matches.

—nouser
matches if no user with aname in the user database owns the file.

—ok command ;
is similar to —exec, but before fi nd executes the command, it displays the com-
mand to confirm that you want to go ahead. f i nd only executes the command line if
your input matches the expression for yes (yes and no expressions are defined in
LC MESSAGES). If you type the expression for no, the primary does not match.
You must delimit the terminal semicolon with white space.

Note: The semicolon is a shell metacharacter. To use it in expression, you must
guote it.

—per m[-]mask

by default, matches if the permissions on the file are identical to the ones given in
mask. You may specify mask in octal or in symbolic mode (see chnod(1)). If you
use symbolic mode, f i nd assumes that you begin with no bits set in mask, and the
symbolic mode is a recipe for turning the bits you want on and off. A leading minus
sign (-) isspecial. It means that a file matches if at least al the bits in mask are set.
As a result, with symbolic mode, you cannot use a mask value which begins with a
minus sign (-).
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If you use octal mode, fi nd only uses the bottom twelve bits of the mask. With an
initial minus sign (=), f i nd again matches only if at least al the limits in mask are
set in the file permissions lists.

—print
displays the current file name. This primary always matches.

—prune
stops traversing deeper into the tree at this point. If present, this primary always
matches. —pr une has no effect if —dept h isalso specified.

—si ze number[c]
matches if the size of the file is number blocks long, where a block is 512 bytes. If
you include the suffix c, the file size isnumber bytes.

-typec
matches if the type of the file is the same as the type given by the character c. Pos-
sible values of the character are:

b — block-specia
¢ —char-specia
d —directory

f —regular file

| —symbolic link

n —network file

p —FIFO (named pipe)
s — socket

—user name
matches if the owner of the file is name. Name can also be a user ID number.

—xdev does not cross device boundaries from the root of the tree traversal. If present, this
primary always matches.

ENVIRONMENT VARIABLES
f i nd usesthe following environment variable:

PATH
determines the location of the command specified with the —exec or —ok primaries.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.
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Messages

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

"—typec" is invalid

You specified the —t ype primary but did not follow with a valid character to
represent the file type.

Check the DESCRIPTION section for alist of valid characters for use with the

—t ype primary.

bad number specification in "string"

You specified an option that takes a numeric value (for example, —at i ne,
—ct i me), but you did not specify avalid number after the option.

Ensure that options that take a numeric value are followed by a valid number
(only decimal digits, preceding by an optional plus or minussign).

cannot access file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

cannot execute "filename": systemerror
Seesyserror (3).
Seesyserror (3).

cannot stat file "filename" for -newer: sysemerror
Seesyserror (3).
Seesyserror (3).

error reading directory " pathname"

You attempted to read the directory pathname. You do not have read permis-
sions on this directory.

If you need to access the directory pathname, see your system manager about
acquiring read permissions for that directory. If you do not need to access it, no
corrective action is required.

group name "name" i s unknown
You specified the —gr oup primary but did not specify avalid group name.
Specify avalid group name after the —gr oup primary.

I nsufficient nenory
There were not enough free system resources to perform the specified operation.
Free up more resources.

nmust specify a command after -exec/-ok

You specified either the —exec or the —ok primary without specifying a com-
mand to be performed.

Provide the missing command.
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M essage: nmust specify option after —primary

Cause: You specified —primary, but did not provide the argument that it requires.

Action: Specify avalid argument after —primary.

M essage: non-term nated "primary" argunent |i st

Cause: You specified the —exec or —ok primary and did not terminate the argument
list following it with asemicolon (; ).

Action: Terminate the argument list following —exec or —ok with a semicolon.

M essage: Octal node may contain only digits [0-7] innumstring

Cause: When using the octal mode to indicate new access permissions, you specified a
string numstring which contained a character other than the digits0to 7.

Action: Ensure that al octal mode values are valid octal numbers.

M essage: unabl e to access "pathname": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: unable to allocate nmenory for expression tree

Cause: find requires system resources to build an expression tree. There were not
enough free resources to do so.

Action: Free up more system resources or specify aless complex expression.

M essage: Unknown opti on "—option"

Cause: You specified an option that isnot valid for f i nd.

Action: Check the DESCRIPTION section for alist of valid f i nd options.

M essage: Unknown or missing operator in synbolic node "mode
string”

Cause: When using the symbolic mode to indicate new access permissions, you speci-
fied a string modestring which had either a missing or unrecognized operator.

Action: Make sure that all mode values in symbolic mode contain one of the following
operators. +, -, or =.

M essage: user nane "user" is unknown

Cause: You specified the—user primary, but did not provide avalid user name.

Action: Provide avalid user name after the—user primary.

M essage: wite error on standard output: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

PORTABILITY

POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

Most UNIX systems do not have a default action of —pri nt ; hence, they do not need the
—none option. The —a operator is undocumented on many UNIX systems. The —cpi o,
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—fol |l ow, —i num -l evel , —ncpi 0, and —none primaries are extensions to the POSIX
standard.

MPE/iX NOTES
This release of MPE/ix does not provide the |l st at () API. Asaresult, this command cannot
return information on the link itself. It attempts to determine when a symbolic link has been
referenced, but can only return the information on the target of the link, rather than the link
itself.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
chnod(2), cpi 0(1),sh(1)
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NAME

fmt — simple text formatter

SYNOPSIS

fnt [-bCcj ns] [-] n] [-p n] [-wn] [file..]]

DESCRIPTION

fnt is asimple text formatter intended for modest tasks such as formatting mail messages,
and for use within the Vi family of text editors. Formatted output is written to the standard
output. f nt reads input from the file arguments on the command line; when there are none of
these, it reads from the standard input.

In the output, white space at the beginning of a line consists of tab characters and blanks.
White space in the middle of aline is always spaces. (which meansthat f nmt converts tabs to
spaces).

Normally, f nt ignores line breaks in input, filling output lines. For example,

Mary had a little lanb
Its fleece was white as snow

becomes
Mary had a little lanb Its fleece was white as snow

However, blank lines, changes in indent, and input lines starting with a. do cause abreak. In
thisway, nr of f /t r of f filesare preserved.

Options
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f nt accepts the following options:

-b assumes block paragraphs (that is, paragraphs are uniformly indented including first
line), and breaks lines on every change of input indentation.

-C centersthe input lines. f m ignores the indentation of input lines.

—C assumes crown paragraphs (that is, paragraphs start with aline with a negative indent
(every line but the first isindented)) and therefore breaks on a decrease in indentation
only.

—j produces ajustified right margin by inserting extra blanks into output lines as neces-
sary.

-l n  setsthe maximum line length to n characters. By default, f nt produces output lines
of at most 72 characters.
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-n ignores indent and inter-word space of input lines and sgueezes multiple spaces into
one. Normally, f mt preserves indentation and inter-word spacing of input lines on
output.
—p n setsthe output page offset to n characters (default 0). f nt adds this offset to the pre-
vailing line indent.
-s does not join short lines to form longer lines. This prevents sample lines of code and
other such formatted text from being unduly combined.
—wn isidentica tothe—I noption.
DIAGNOSTICS
Possible exit status values are:
0  Successful completion.
1  Anerror occurred.
Messages
M essage: file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: [ ength "number" is invalid
Cause: You specified a line length that was less than zero or greater than the maximum
length that MPe/ix Shell and Utilities supports (as given by the configuration
variable LI NE_NMAX.
Action: Use aline length in the range zero to LI NE_VAX.
M essage: M ssing |ine I ength.
Cause: You specified the—I| option but did not provide aline length as an argument.
Action: Provide the missing line length.
M essage: M ssi ng of fset.
Cause: You specified the —p option but did not provide an output page offset as an
argument.
Action: Provide the missing output page offset.
M essage: Unknown option "—option"
Cause: You specified an option that is not valid for f nt .
Action: Check the DESCRIPTION section of this man page for a list of valid f it

options.
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PORTABILITY
4.2 BSD UNIX and up.

LIMITS
Does not center and justify simultaneously — centering takes priority.

Does not hyphenate.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
mai | x(2), vi (1)
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NAME
fold — break lines into shorter lines

SYNOPSIS
f ol d [-bs] [~wwidth] [-width] [file..]

DESCRIPTION
f ol d reads the standard input, or each file, if you specify any. Each input line is broken into
lines no longer than width characters. If you do not specify width on the command line, the
default line length is80. The output is sent to the standard output.

Options
f ol d accepts the following options:

-b specifies the width in bytes rather than in column positions; that is, f ol d does
not interpret tab, backspace, and carriage return characters.

-s breaks each line at the last blank within width column positions. If there is no
blank that meets the requirement, f ol d breaks the line normally.

—wwidth specifies amaximum line length of width characters.

—width isidentical in effect to —wwidth.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages
M essage: file "filename" is binary
Cause: You specified the binary file filename asaf ol d input file. f ol d only workson
text files.
Action: Only specify text filesasf ol d input files.
M essage: i nput file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Mssing width after -w
Cause: You specified the —w option without provide the width argument.
Action: Provide the missing width.
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M essage: i nput file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: read error on file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Unknown option "—option"
Cause: You specified an option that is not valid for f ol d.
Action: Check the DESCRIPTION section of this man page for a list of valid f ol d
options.
M essage: wite error on standard output: sysemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
PORTABILITY

POSIX.2. x'OPEN Portability Guide 4.0. 4.2 BSD UNIX.

The —width option is an extension to the PosIX standard.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
pr (1)
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NAME
frombyte — convert a byte stream files to MPe record files

SYNOPSIS
f r ombyt e —b [bytestream file] record_file

DESCRIPTION
Thef r ombyt e utility copies a byte stream file to an MPE record file. It creates either afixed-
record 80-byte Ascil file (MPE text file) or a fixed-record 120-word binary file. If bytes-
tream file is omitted, f r ombyt e reads from standard inpuit.

If more flexibility is needed in file conversions, refer to the description of FCOPY in the
MPE/iX Reference Supplement (32650-90353) or the FCOPY Reference Manual
(32212-90003).

Options
-b creates abinary output file. If this option is not specified, the output is an Ascli file.

EXAMPLES
To convert a byte stream file to an MPE text file, use the following command:

fronbyte /usr/src/zork.c zork.c.sys

The following example usest ar to create an archive of al filesinthe/ usr/ sr c directory
and pipes the archive through f r obyt e to create an MPE binary filenamedt arfi | e.

tar -cvf - fusr/src | fronbyte -b tarfile

DIAGNOSTICS
0  Successful completion.

1 Anerror occurred.

Messages
M essage: cl ose of "filename" fail ed
Cause: An error occurred while closing the output file as a new permanent file.
Action: Make sure that you have the necessary resources and permissions to create a

new permanent file.

M essage: unabl e to open input file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
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M essage: unabl e to open output file "filename"

Cause: f ronbyt e was unable to open the output file. ACTION Make sure that the
necessary file system structures exist and that you have appropriate permissions
to create anew file, or purge an existing file with the same name if it exists.

M essage: unknown option "—option"

Cause: You specified an option that isnot valid for f r onbyt e

Action: Check the DESCRIPTION section for alist of valid f r orrbyt e options.

M essage: wite failed on output file "filename"

Cause: An error occurred while writing a record to the output file.

Action: Make sure that there are sufficient system resources available to write the file
and that none of the file system limits are being exceeded.

PORTABILITY

Thef r onbyt e utility isunique to MPE/ix Shell and Utilities.
SEE ALSO

t obyt e(1)

MPE/iX NOTES

f r onbyt e isavailable as both a built-in shell utility and an externa utility.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.
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NAME
functions — display or modify shell functions

SYNOPSIS
functi ons [-t ux] name name....

DESCRIPTION
functi ons lets you modify the attributes of the functions specified by the list of names in
the command line. It isabuilt-in aias of sh(1) defined with

alias functions="typeset -f’
If no function names are specified, f unct i ons displays al currently defined functions with

the attributes specified by the options. If no options are given, f unct i ons listsal currently
defined functions.

Options
funct i ons accepts the following options:

—t turns on the xt r ace option for the given functions. Seeset (1).
—-u allows you to specify attributes for functions which are not yet defined.

—X marks a function for automatic export. Seeexport (1).

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.
1 Faluredueto aninvalid command line argument.

If you use the command to display the values of variables, the exit status value is the number
of names that areinvalid.

Messages
Because this command is an alias for a utility built into the mpPe/iX Shell, see the sh(1) man
page for acomplete list of error messages that you may receive when using it.

PORTABILITY
x/OPEN Portability Guide 4.0.

OnuNIx systems, f unct i ons isbuilt into the KornShell but not the Bourne Shell.

NOTE
Thisisan dias built into the shell.
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SEE ALSO
export (1), set (1),sh(1),t ypeset (1)
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NAME
getconf — display PosIx configuration information

SYNOPSIS
get conf parameter_name [pathname]

DESCRIPTION
get conf writes the value of a configuration variable to the standard output. get conf dis-
plays numeric values in decimal format and non-numeric values as simple strings. If the value
isundefined, get conf displaysit asthe string undef i ned.

Thefollowing are PosiX.1 standard parameter_names that require a pathname.

L1 NK_MAX
maximum number of links that this file can have.
MAX_CANON
maximum number of bytes in the terminal’s canonical input queue (before
line editing).
MAX_| NPUT
space available in terminal input queue.
NANME_MAX
largest file name size.
PATH_MAX
number of bytesin a path name.
Pl PE_BUF

largest atomic write to a pipe.

_PCsI X_CHOMN_RESTRI CTED
restrictions apply to file ownership changes.

_PGCsI X_NO _TRUNC
if set, it iserror for any path name component to be longer than NANME_MAX
bytes.

_PGCsI X_VDI SABLE
processes are alowed to disable terminal special characters.

Thefollowing are Posix.1 standard names which do not require a pathname.

ARG _MAX
maximum length of arguments for running a program, including environ-
ment.
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CH LD_MAX
maximum number of simultaneous processes allowed per real user.

CLK_TCK
number of intervals per second in machine clock.

NGROUPS_MAX
number of simultaneous group IDs, per process.

OPEN_MAX
number of open files at any time, per process.

STREAM_MAX
number of streams that one process can have open at one time.

TZNAME_MAX
maximum number of bytes supported for the name of atime zone (not of the
TZ variable).

PATH
standard PATH setting.

_CS_PATH
standard PATH setting.

_PCsI X_ARG_MAX
minimum conforming value for ARG _MAX.

_PGCsI X_CHI LD _MAX
minimum conforming value for CHI LD_MAX.

_PGCsI X_JOB_CONTROL
POSIX job control supported.

_PGsI X_LI NK_MAX
minimum conforming value for LI NK_MAX.

_PGCsI X_MAX_CANON
minimum conforming value for MAX_CANON.

_PGCsI X_MAX_I NPUT
minimum conforming value for MAX_| NPUT.

_PGCsI X_NAMVE_MAX
minimum conforming value for NAME_MAX.
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_PGCsI X_NGROUPS_MAX
minimum conforming value for NGROUPS_VAX.

_PGCsI X_OPEN_MAX
minimum conforming value for OPEN_MAX.

_PGCsI X_PATH_MAX
minimum conforming value for PATH_MAX.

_PGCsI X_PI PE_BUF
minimum conforming value for Pl PE_BUF.

_PGCsI X_SAVED | DS
processes have saved set-user-1D and saved set-group-ID.

_PGCsI X_SSI ZE_ MAX
value that can be stored in an object of type ssi ze_t .

_PCsI X_STREAM_MAX
minimum conforming value for STREAM_MAX.

_PCsI X_TZNAME_NMAX
minimum conforming value for TZNAME_MAX.

_PGCsI X_VERSI ON
gives version of Posix adhered to in this release.

The following are Posix.2 standard names that do not require a pathname.

BC BASE MAX
maximum i base and obase vaues for the bc command.

BC_DI M_MAX
maximum number of elements permitted in abc array.

BC SCALE MAX
maximum scal e sizealowed inbc.

BC_STRI NG_MAX
maximum number of characters in astring in bc.

COLL_VEI GHTS_MAX
maximum number of weights assignable to an entry of the LC_CO_LATE
or der keyword.

EXPR_NEST_MAX
maximum number of expressions that you can nest inside parentheses in an
expression evaluated by expr .
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LI NE_MAX
maximum number of characters that a utility can accept as an input line
(either from the standard input or atext file), when the utility takes text files
asinput. Thisnumber includes the trailing newline.

RE_DUP_MAX
maximum number of repeated occurrences of a regular expression when
using theinterval notation \ {mn\} (seer egexp(3)).

PCSI X2_C _BI ND
indicates if the system supports the C Language Bindings Option.

PCSI X2_C _DEV
indicates if the system supports the C Language Development Utilities
Option.

PCSI X2_FORT_DEV
indicates if the system supports the FORTRAN Development Utilities
Option.

PCSI X2_FORT_RUN
indicates if the system supports the FORTRAN Runtime Utilities Option.

PCSI X2_LOCALEDEF
indicates if the system supports the creation of locales.

PCSI X2_SW DEV
indicates if the system supports the Software Development Utilities Option.

PCSI X2_CHAR_TERM
indicates if the system supports at least one terminal type capable of all
operations necessary for the User Portability Utilities. Only on if
POSI X2_UPE ison.

PCSI X2_UPE
indicates if the system supports the User Portability Utilities Option.

PCSI X2_VERSI ON
gives the version of Posix.2 adhered to in this release.

PCsSI X2_BC_BASE_MAX
minimum conforming value for BC_BASE_MAX.

PGSl X2_BC DI M_MAX
minimum conforming value for BC_DI M_MAX.
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PGsSI X2_BC_SCALE_MAX
minimum conforming value for BC_SCALE _NMAX.

PGsSI X2_BC_STRI NG_MAX
minimum conforming value for BC_STRI NG_MAX.

PCSI X2_COLL_WVEI GHTS_MAX
minimum conforming value for EQUI V_CLASS_MAX.

PGSI X2_EXPR_NEST_MAX
minimum conforming value for EXPR_NEST_MAX.

PCSI X2_LI NE_MAX
minimum conforming value for LI NE_MAX.

PGsSI X2_RE_DUP_MAX
minimum conforming value for RE_DUP_MAX.

Thisimplementation of get conf aso recognizes the following non-pPosix-compliant name.

_CS SHELL
default shell (command interpreter).

EXAMPLES
The following example uses get conf to find the largest scale value supported by the MPE/ix
bc utility. If you enter

get conf BC_SCALE MAX
get conf displays
32767

DIAGNOSTICS
Possible exit status values are:

0 The specified parameter_name was valid and get conf displayed its value successfully.

>0 An error occurred.

Messages
M essage: argument: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
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M essage: i nsufficient nenory for buffer.
Cause: There were not enough free system resources for get conf to alocate to its
buffer.
Action: Free up more resources.
M essage: Unknown option "—option"
Cause: You specified an option that is not valid for this command.
Action: Check the DESCRIPTIONS section for alist of valid options.
PORTABILITY

POSIX.2. x}OPEN Portability Guide 4.0.

_CS_SHELL isan extension to the PosIx standard. Some symbols are only supported on sys-
tems that support Posix.2, Draft 8. Some symbols only exist on POsIX.1 systems later than

1990.

SEE ALSO

bc(1), expr (1), sh(1), r egexp(3)
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NAME
getopt — external command to parse shell file options

SYNOPSIS
get opt [-c cmdname] optiondesc argument ...

DESCRIPTION
The get opt command is often used in shell scripts to parse command line options. The first
command argument, optiondesc, contains each option letter that isvalid in the following com-
mand argument strings. An option letter followed by a colon (: ) means that the preceding
option letter requires afurther argument (asin—o file).

get opt considers each argument that begins with a— a potential option, and prints an error
if it does not find the argument in optiondesc. Scanning for further options stops at the first
argument which does not begin with — or with an argument that is ——. In either case, the
options are separated from the rest of the non-option argument strings by a —— string.

The most common construct for using get opt is

set - - $(getopt [-c cmdname] optiondesc "$@)
This may be used inside the MPE/ix Shell to parse the arguments to a shell script; seesh(1) for
more about the shell.
Options

get opt accepts the following option:

—c cmdname
uses cmdname rather than get opt when displaying error messages.

EXAMPLE
The command:

getopt —c diff befhnnD: —eh -D string filel file2
which parsesthe di f f command line options, would produce the following outpuit:
—e —h -D string — filel file2

Thefollowing isamore redlistic and complex example of using get opt in ashell script.

Commands and Utilities 1-253



getopt(1)

MPE/iX Shell and Utilities getopt(1)

H o HHHHH

past e=
seplist="

Example illustrating use of getopt command. This
shel | script would inplenent the paste command,
using getopt to process options, if the underlying
functionality was enbedded in hypothetical utilities
hpaste and vpaste, which perform horizontal and
vertical pasting respectively.

vpast e # default is vertical pasting
" # default separator is tab

set -- $(getopt -c $0 d:s "$@)

i f
t hen
fi
for o
do

done

[ $? -ne 0]
print >& "Usage: $0 [-s] [-d seplist] file ..."
exit 1

case "$0" in

-d) shift; seplist="$1"; shift;;
-s) past e=hpaste; shift;;

--) shift; break;

esac

# perform actual paste comand
$paste -d "$seplist" "$@

DIAGNOSTICS

Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages

M essage:
Cause:

Action:

M essage:
Cause:

Action:

Opti on —option ar gunent m ssi ng

You specified —option but did not provide the argument that optiondesc indi-
cated.

Provide the missing argument.

Mssing -c cmd

You specified the —c option but did not provide a command name as its argu-
ment.

Provide the missing argument.
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M essage: Unknown option "—option"

Cause: You specified an option that is not valid for get opt .
Action: Check the DESCRIPTION section of this man page for alist of valid get opt
options.
PORTABILITY
UNIX System V.
SEE ALSO

di ff (1), get opt s(1),sh(1)
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NAME

getopts — parse options from shell script command line

SYNOPSIS

get opt s optstring name [arg ...]

DESCRIPTION

get opt s aobtains options and their arguments from alist of parameters that follows the stan-
dard POSIX.2 option syntax (that is, single letters preceded by a— and possibly followed by an
argument value). Typicaly, shell scripts use get opt s to parse arguments passed to them.
When you specify args on the get opt s command line, get opt s parses those arguments
instead of the script command line (see set (1)).

The optstring gives all the option letters that the script recognizes. For example, if the script
recognizes —a, —f , and —s, optstring is af s. If you want an option letter to be followed by an
argument value or group of values, put a colon after the letter, asin a: f s. Thisindicates that
getopts expects the —a option to have the form

—a value

Normally one or more blanks separate the value from the option letter; however, get opt s
also handles values that follow the letter immediately, asin

—avalue
optstring can not contain the question mark (?) character.

The name on the get opt s command line is the name of a shell variable. Each time you
invoke get opt s, it obtains the next option from the positional parameters and places the
option letter in the shell variable name.

get opt s places a question mark (?) in name if it finds an option that does not appear in opt-
string, or if an option value is missing.

Each option on the script command line has a numeric index. The first option found has an
index of 1, the second has an index of 2, and so on. When get opt s obtains an option from
the script command line, it stores the index of the script in the shell variable OPTI ND.

When an option letter has an associated argument (indicated with a: in optstring), get opt s
stores the argument as a string in the shell variable OPTARG. If an option doesn't take an
argument or get opt s expects an argument but doesn’t find one, get opt s unsets OPTARG.
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When get opt s reaches the end of the options, it exits with a status value of 1. It aso sets
name to the character ? and sets OPTI ND to the index of the first argument after the options.
get opt s recognizes the end of the options by any of the following conditions:

« an argument that doesn’t start with —
« the special argument ——, marking the end of options
« anerror (for example, an unrecognized option letter)

OPTI ND and OPTARG are local to the shell script. If you want to export them, you must do so
explicitly. If the script invoking get opt s sets OPTI ND to 1, it can call get opt s again
with anew set of parameters, either the current positional parameters or new arg values.

By default, get opt s issues an error message if it finds an unrecognized option or some other
error. If you do not want such messages printed, specify a colon as the first character in
opstring.

EXAMPLE
Thisisan example of using get opt s inashell script. Compare it tothe get opt example.

# Exanple illustrating use of getopts builtin. This
# shell script would inplenent the paste comrand,
# using getopts to process options, if the underlying
# functionality was enbedded in hypothetical utilities
# hpaste and vpaste, which perform horizontal and
# vertical pasting respectively.
#
past e=vpast e # default is vertical pasting
seplist=" " # default separator is tab
while getopts d:s o
do case "$0" in
d) sepl i st ="$OPTARG';
s) past e=hpast e;
[?]) print >& "Usage: $0 [-s] [-d seplist] file ..."
exit 1;
esac
done

shift $OPTIND 1

# perform actual paste comand
$paste -d "$seplist" "$@
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ENVIRONMENT VARIABLES
get opt s usesthe following environment variables:

OPTARG stores the value of the option argument found by get opt s
OPTI ND contains the index of the next argument to be processed.

DIAGNOSTICS
Possible exit status values are:

0 getopts found a script command line with the form of an option. This happens
whether or not it recognizes the option.

1 get opt s reached the end of the options, or an error occurred.

Message
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.

PORTABILITY
POSIX.2. x}OPEN Portability Guide 4.0.

OnuUNIX systems, get opt s isbuilt into both the KornShell and Bourne Shell.

NOTE
This command is built into the shell.

MPE/iX NOTES
The current release of MPE/iX uses the | NFO string to pass arguments to programs. If the size
of this string plus the size of the current environment (determined by the number and size of
the environment variables in the current process) is greater than 8192 bytes, the string is too
long to pass to a subprocess and the process creation fails.

SEE ALSO
sh(1), get opt (1)
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NAME

grep, egrep, fgrep — match patternsin afile

SYNOPSIS

egrep [-bci | nqsvx] [—e pattern] ... [-f patternfile] ... [pattern] [file...]
f grep [-bci | ngsvx] [—e pattern] ... [-f patternfile] ... [pattern] [file...]
grep [-bcEFi | ngsvx] [—e pattern] ... [-f patternfile] ... [pattern] [file...]

DESCRIPTION

f gr ep searches files for one or more pattern arguments. It does not use regular expressions,
instead, it does direct string comparison to find matching lines of text in the input.

egr ep worksin asimilar way, but uses extended regular expression matching, as described in
regexp(3). If you include special characters in patterns typed on the command line, escape
them by enclosing them in apostrophes to prevent inadvertent misinterpretation by the shell or
command interpreter. To match a character that is special to egr ep, put a backdlash (\ ) in
front of the character. It isusually simpler to use f gr ep when you don’'t need special pattern
matching.

gr ep isacombination of f gr ep and egr ep. If you do not specify either —E or —F, gr ep
behaves like egr ep, but matches basic regular expressions instead of extended ones. You
can specify a pattern to search for with either the —e or —f option. If you specify neither
option, grep (or egrep or f grep) takes the first non-option argument as the pattern for
which to search. If gr ep finds aline that matches a pattern, it displays the entire line. If you
specify multiple input files, the name of the current file precedes each output line.

Options

gr ep accepts all of the following options while egr ep and f gr ep accept all but the—E and
—F options.

-b precedes each matched line with its file block number.

—C displays only a count of the number of matched lines and not the lines themselves.

-E causes gr ep to behave like egr ep.

—e pattern
specifies one or more patterns separated by newlines for which grep is to
search.

-F causes gr ep to behave like f gr ep.

—f patternfile
reads one or more patterns from patternfile. Patterns in patternfile are separated by
newlines.
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—i ignores the case of the strings being matched.
-l lists only the file names that contain the matching lines.
-n precedes each matched line with its file line number.
—q suppresses output and simply returns appropriate return code.
-s suppresses the display of any error messages for nonexistent or unreadable files.
-V complements the sense of the match; that is, displays al lines not matching a pattern.
—X requires a string to match an entire line.
EXAMPLES

To display every line mentioning an astrological element:

egrep "earth|lair|fire|water" astro.log

DIAGNOSTICS
Possible exit status values are:

0 The command found at least one match for pattern.

1 The command found no matches for pattern.

2 An error occurred.
If the program fails to open one input file, it tries to go on to look at any remaining
input files, but it returns 2 even if it succeeds in finding matches in other input files.

Messages

M essage: i nput file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: M ssing -e pattern

Cause:

You specified the —e option but did not provide a pattern with it.

Action: Provide a pattern following the —e option.

M essage: Mssing -f file

Cause:

You specified the —f option but did not provide afile with it.

Action: Provide afile following the —f .

M essage: no room for buffers

Cause: There were not enough free system resources for gr ep to allocate the buffers
that it requires.
Action: Free up more system resources.

1-260 Commands and Utilities



grep(1) MPE/ix Shell and Utilities grep(L)

M essage: out of space for pattern "string"

Cause: gr ep did not have enough system resources available to store the code needed
to work with the given pattern (regular expression). The usual cause is that the
pattern is very complex.

Action: Make the pattern simpler, or free up more system resources.

M essage: read error on file "filename": systemerror
Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: regul ar expression error: regular expression error
Cause: Seer egerror (3).

Action: Seer egerror (3).

M essage: string file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: Unknown opti on "—option"

Cause: You specified an option that is not valid for gr ep.

Action: Check the DESCRIPTION section for alist of valid gr ep options.

PORTABILITY
POSIX.2. xOPEN Portability Guide 4.0. All UNIX systems.

Only the actual gr ep command is a part of the PosIx standard. Theegr ep and f gr ep com-
mands are extensions. The—b option is also an extension to the POsIX standard.

LIMITS
The longest input record (line) is restricted by the system variable LI NE_MAX. It isalways at
least 2048 bytes. Longer lines are treated as two or more records.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
ed(1), fi nd(2),gres(), regexp(3d)
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NAME
hash — create atracked alias

SYNOPSIS
hash [name ...]

DESCRIPTION
hash creates one or more tracked aliases. Each name on the command line becomes an aias
that is resolved to its full path name; thus the shell avoids searching the PATH directories for
the command whenever you invoke it. A tracked alias is assigned its full path name the first
time that the alias is used. It is re-assigned a path name the first time that it is used after the
variable PATHis changed or the shell command cd is used.

hash isabuilt-in alias defined with
alias hash="alias -t’
DIAGNOSTICS
Possible exit status values are:
0  Successful completion.

1  Failure because of an invalid command line option.

Messages
Because this command is an alias for a utility built into the mpPe/iX Shell, see the sh(1) man

page for a complete list of error messages that you may receive when using it.

PORTABILITY
POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

NOTE
Thisisan dlias built into the shell.

SEE ALSO
al i as(1),sh(1)
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NAME
head — display first part of file

SYNOPSIS
head [-bckl m num] [file..]

head [-num] [file ...]

DESCRIPTION
By default, head displays the first 10 lines of each file given on the command line. If you do
not specify file, head reads the standard inpuit.

Options
head accepts the following options:

—b num displays the first num blocks (a block is512 bytes) of each file.
—c num displays the first num characters of each file.

—k num displays the first num kilobytes (1024 bytes) of each file.

—I num displays the first num lines of each file.

—mnum displays the first num megabytes of each file.

—n num displays the first num lines of each file.

—num displays the first num lines of each file.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1  Failure dueto any of the following:
— cannot open an input file
— read error on the standard input
— write error on the standard output

2 Failure due to any of the following:
— unknown command line option
— missing or invalid numin a—n option
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Messages
M essage: Badly formed |ine/character count "num"
Cause: The value num, following a—-b, —c, —k, —=I , —m or —n option was not a valid
number.
Action: Ensure that numisavalid number.
M essage: filename: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: i nsufficient menory
Cause: There were not enough free system resources to perform the specified operation.
Action: Free up more resources.
M essage: M ssi ng nunber after "option" option
Cause: You specified the —b, —c, —k, —I , —m or —n option without providing the value
num.
Action: Provide the missing number.
M essage: read error on file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Unknown opti on "—option"
Cause: You specified an option that is not valid for head.
Action: Check the DESCRIPTION section of this man page for a list of valid head
options.
M essage: wite error on standard output: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
PORTABILITY

POSIX.2. x}OPEN Portability Guide 4.0.

The Posix.2 standard only includes the —n num and — num options though it considers the lat-

ter obsolete.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

cat (1), sed(2),tail (1)
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NAME
help — display brief command explanations

SYNOPSIS
hel p [command ...]

DESCRIPTION
The hel p command provides information about the MpPE/ix Shell and Utilities utility specified
by command.

hel p acts as a mnemonic reference tool for command options. It offers more information
than the standard usage message displayed by all commands, but considerably less than the
man pages. Output for asingle command isintentionally brief and usually fits on one screen.

hel p first looks for a file named /usr/ man/ manl/ command. 1. If such a file exists,
hel p looks for lines of the form

. HS
text...
. HE

anywhere in that file, and displays the text asthe hel p message.
If hel p cannot find thisfile, it looksin the help file providedin/ et c/ hel pfil e.

hel p uses a helpindex file to locate information in the help file quickly If hel p cannot find a
helpindex file, it creates one in the same directory that holds the help file. If you change the
help file (for example, add new information), hel p checks the modification dates and
rebuilds the helpindex file if the help file has a later date.

You can assign a list of directories (separated by colons) to the environment variable HELP.
hel p searches these directories (in addition to / et ¢) when looking for the hel pfil e and
hel pi ndex files. Such directories can hold help information you create yourself.

ENVIRONMENT VARIABLES
hel p usesthe following environment variables:

HELP
contains a list of additional path names to search when looking for hel pfi | e and
hel pi ndex files.

HEL PCVD
contains the path name for an additional command to execute if the MpPe/ix Shell and
Utilities hel p command fails to find help. This lets users add specialized help com-
mands for their environment.

Commands and Utilities 1-265



help(1) MPE/ix Shell and Utilities help(1)

FILES
hel p usesthe following files:

fusr/ man/ manl/ 0O 1
unformatted manual entries.

/etc/hel pfile
help information obtained from man pages.

/ et c/ hel pi ndex
anindex to/ et c/ hel pfil e to speed up the search for help information.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1  Failure because the help file could not be found or because it contained no information
on the desired command.

Messages
M essage: No i nformati on on command
Cause: hel p was unable to find any help information for the specified command.
Action: Check that command was spelled properly.

PORTABILITY

SomeuNIX systems.

MPE/iX NOTES
The hel p command provided by mpe/ix Shell and Utilities should not be confused with the
MPE/iX help subsystem.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
man(1), envi r on(3)
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NAME
history — display command history

SYNOPSIS
hi st ory [—-nr] [first [last]]

DESCRIPTION
hi st ory displays commands that you executed previously. These commands make up your
command history.

By default, hi st or y displays a numbered list of the 16 most recent commands, from earliest
to most recent. By specifying values for first and last, you can display a specified range of
commands rather than the 16 most recent. For example,

history 1 10
displays commands 1 through 10.

The shell stores your command history in the file given by the variable HI STFI LE, by
default, . sh_hi st ory. Thevariable HI STSI ZE gives the number of commands kept in the
file; if HI STSI ZEis not defined, the default is 128.

Options
hi st ory accepts the following options:
-n displays the commands but not the command numbers.
—r displays commands in reverse order, from most recent to earliest.

hi st ory isan alias defined with
alias history="fc -1’
For further information, seef c(1).

ENVIRONMENT VARIABLES
hi st or y usesthe following environment variables:

HI STFI LE
contains the path name of the history file.

HI STSI ZE
gives the maximum number of previous commands that are accessible.
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DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1  Failure dueto any of the following:
— missing history file
— could not find the desired command in the history file

2 Aninvalid command line option or argument.

Messages
See the f ¢ (1) man page for alist of error messagesthat hi st or y may produce.

PORTABILITY
POSIX.2. xJOPEN Portability Guide 4.0. All uNIX systems.

NOTE
Thisisan dias built into the shell.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
al i as(1),fc(1),sh(1)
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NAME
id — display user and group names
SYNOPSIS
i d[user]
i d—G[—n] [user]
i d—g[—nr][user]
i d—u[-nr][user]
DESCRIPTION
Note: The MPEiX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.
Invoking i d without arguments displays the user name and group affiliations of the person
who issues the command. Specifying a user argument on the command line displays the same
information for the given user instead of the person invoking i d. In this case, you require
appropriate permissions.
The output has the format
ui d=runum(username) gi d=rgnum(groupname)
where runum s the user’s real user ID number, username isthe user’sreal user name, rgnumis
the user’sreal group 1D humber, and groupname is the user’s real group name.
On posix-compliant systems, a user’s real and effective IDs may differ. In this case, there may
be separate entries for effective user 1D with the format
eui d=eunum(euname)
where eunum is the effective user ID number and euname is the effective user name. An entry
for effective group ID has the format
egi d=egnum(egname)
where egnum is the effective group ID number and egnhame is the effective group name.
Options

i d recognizes the following options:

-G displays al different group 1D’s (effective, real, and supplementary) as numbers
separated by spaces.

-0 displays only the effective group 1D number.

-n with —G, —g, or —u, displays the name rather than number.
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—r with —g or —u, displays the real 1D rather than the effective one.
—-u displays only the effective user ID number.
DIAGNOSTICS
Possible exit status values are:
0  Successful completion.
1  You specified aninvalid user with the —u option.
2 Failure dueto an invalid command line argument.
Messages
M essage: get groups failed
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: I nsufficient nenory
Cause: There were not enough free system resources to perform the specified operation.
Action: Free up more resources.
M essage: i nvalid user nane: "user"
Cause: You specified a user name that was not found in the passwd file.
Action: Check that you spelled the user name correctly.
M essage: Unknown option "—option"
Cause: You specified an option that isnot valid for i d.
Action: Check the DESCRIPTION section of this man page for a list of valid i d
options.
PORTABILITY

x/OPEN Portability Guide 4.0. UNIX System V.

MPE/iX NOTES

The current release of MPE/iX does not allow a user to belong to more than one group.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

| ognane(l)
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NAME

ident — look for keywords in afile
SYNOPSIS

i dent [—q] [-Ffile..] [file...]
DESCRIPTION

i dent searches the named files (or the standard input if no files are specified) for all occur-
rences of the pattern $keyword:...$, where keyword is one of the following Rcs keywords:

Aut hor
Dat e
Header

I d
Locker
Log
Revi si on
RCSfil e
Sour ce
State

The file must be checked out for thei dent command to work.

Thei dent command works on object files and dumps as well as text files. For example, if
the C program infilef . ¢ contains

char rcsid[] = "$Header: Header information $";
andf . c iscompiled into f . 0, the command

ident f.c f.o

prints
f.c:
$Header: Header information $
f.o:
$Header: Header information $
Options
i dent accepts the following options:
—File...

provides an aternate way to specify file names. The given file is atext file contain-
ing alist of file names, one file name per line. i dent checks all the files named in
file, using the options specified on the command line. Multiple —F options may be
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specified on the command line, and can either be grouped together or interspersed
between options.

—q suppresses the warning given if there are no keywordsin afile.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Faluredueto aninvalid command line argument, or inability to open input file.

Messages
M essage: i nput file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: No fil ename present for —F option.
Cause: You specified the —F option, but did not provide afile name asits argument.
Action: Provide the missing file name.
M essage: Unknown option "—option"
Cause: You specified an option that isnot valid for i dent .
Action: Check the DESCRIPTION section of this man page for a list of valid i dent
options.

For alist of error messages common to all Rcs utilities, seer cser r or (3).

PORTABILITY
All UNIX systems.

The —F option isan extension to traditional implementations of i dent .

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
ci (1),co(1),rcs(d),rcscl ean(1),rcsdi ff (1), rcsnerge(l),rl og(d),rcsfil e(3d)
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NAME
integer — declare an integer variable

SYNOPSIS
i nt eger [tH prt ux] [tLRZ[number]] [variable[=value] .. .]

DESCRIPTION
i nt eger declares a shell variable to be an integer. This improves the speed with which the
variable can be manipulated. i nt eger isabuilt-in aias defined with

alias integer=typeset -i’

The options for i nt eger areidentical to those for the version of t ypeset that deals with
variables. Invoking i nt eger without any arguments displays al integer variables.

For moreinformation, seet ypeset (1).

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.
1 Faluredueto aninvalid command line argument.

If the command is used to display the values of variables, the exit status value is the number of
names that are invalid.

Messages
Because this command is an alias for a utility built into the mPe/iX Shell, see the sh(1) man
page for acomplete list of error messages that you may receive when using it.

PORTABILITY
POSIX.2. x}OPEN Portability Guide 4.0.

OnuNIx systems, i nt eger isbuilt into the KornShell but not the Bourne Shell.

NOTE
Thisisan dlias built into the shell.

SEE ALSO
al i as(1),sh(1),typeset (1)
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NAME

jobs— display status of jobsin current session
SYNOPSIS

j obs [-] [-p] [job-identifier ...]
DESCRIPTION

Note: The mPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

j obs produces alist of the processes in the current session. Each such process is numbered
for easy identification by f g(1) and ki I | (1), and is described by aline of information:

[ job-identifier] default state shell _command

job-identifier
is a decima number which identifies the process for such commands as f g(1) and
ki | | (1) (preface the job-identifier with %when used with these commands).

default identifies the process that is default for the f g(1) and bg(1) commands (that is, the
most recently suspended process). If default is a+, this processis the default job. If
default is a—, this job becomes the default when the current default job exits. There
isat most one + job and one — jab.

state  showsajob as:

Runni ng if it is not suspended and has not exited

Done if it exited successfully

Done(exit status) if it exited with anon-zero exit status

St opped (signal) if it is suspended; signal is the signal that suspended
the job

shell_command
isthe associated shell command which created the process.

Options
j obs accepts the following options:

-l also displays the process group 1D of ajob (before state).
-p displays only the processiDs of all processes.

The—-I and —p options are mutually exclusive.
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DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

2 Failure dueto an invalid command line argument.

Message
M essage: Unknown option "—option"
Cause: You specified an option that isnot valid for j obs.
Action: Check the DESCRIPTION section of this man page for a list of valid j obs
options.
PORTABILITY

POSIX.2. x}OPEN Portability Guide 4.0.

MPE/iX NOTES
The current release of MPE/iX does not support job control. Asaresult, there will never be any
jobsin the stopped state. Also, the f g and bg commands (described in the PosIx.2a standard)
are not currently implemented. You can use job IDs with the ki I | command to specify
processes.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
ki |l (1), wai t (1)

Commands and Utilities 1-275



join(1)

MPE/iX Shell and Utilities join(1)

NAME

join — join two sorted, textual relational databases

SYNOPSIS

join[-an][-e g [-olist] [t c] [-v n] [-1 n] [-2 n] filel file2
join[-an][-ed] [ [n] M [-o list] [-t c]filel file2

DESCRIPTION

j oi n joins two databases. It assumes that both filel and file2 contain textual databases in
which each input line is a record and that the input records are sorted in ascending order on a
particular join key field (by default the first field in each file). If you specify — in place of filel
or file2, j oi n usesthe standard input for that file.

Conceptually, j oi n computes the Cartesian product of records from both files. By default,
spaces or tabs separate input fields and j oi n discards any leading or trailing white space.
(There can be no white-space delimited empty input fields.) It then generates output for those
combined records in which the join key field (the first field by default) matches in each file.
The default output for j oi n isthe common join key field, followed by all the other fields in
filel, and then all the other fields in file2. The other fields from each file appear in the same
order they appeared in the original file. The default output field separator is a space character.

Options

j oi n accepts the following options:

—a n  produces an output line for lines that do not match in addition to one for a pair of
records that do match. If you specify nasone of 1 or 2, j oi n produces unpaired
records from only that file. If you specify both —a 1 and —a 2, it produces
unpaired records from both files.

—e string
replaces empty fields (selected by —o) with string on output.

= [N m
uses field number m as the join key field. By default, the join key field is the first
field in each input line. As with the —a option, if n is present, this option specifies
the key field just for that file; otherwise, it specifiesit for both files.

—o list ...
specifies the fields to be output. You can specify each element in list as either n.m
where n is afile number (1 or 2) and misafield number, or as 0 (zero), which repre-
sents the join field. You can specify any number of output fields by separating them
with blanks or commas. The posix-compatible form (listed first in SYNOPSS)
requires that you specify multiple output fields as a single argument; therefore shell
guoting may be necessary. j oi n outputs the fields in the order you list them.
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-t ¢ setsthe field separator to the character c. Each instance of ¢ introduces a new field,
making empty fields possible.

—v n  suppresses matching lines. If you specify n as one of 1 or 2, j oi n produces
unpaired records from only that file. If you specify both —v 1 and —v 2, it pro-
duces unpaired records from both files. This does not suppress any lines produced
using the —a option.

—1n usesthenthfield of filel asthe join key field.
—-2n  usesthe nth field of file2 asthe join key field.

EXAMPLES
The following script produces a report about files in the current directory containing file
name, file mode, and a guess at what the file contains:

file* | tr —s "7 ;' >tenpl

ls =1 | tr —s > " ;' >tenp2

join -t ;" -2 9 -01.1,2.1,1.2 -- tenpl tenp2
rmtenp[12]

This example uses the PosIx implementation of the j oi n command. Using the obsolete form
of the command, the third line of the script might look like:

join -t ;" —-j29 -0 1.1 2.1 1.2 tenpl tenp2

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1  Failure dueto any of the following:
— invalid syntax
— the wrong number of command line arguments
— cannot open the input file
— badly constructed output list
— too many —o options on the command line

2 Failure dueto an invalid command line argument.

Messages
M essage: Bad file nunmber specificationin "—j"
Cause: You specified afile number that was not 1 or 2 with the—j option.
Action: Specify afile number of 1 or 2 when using the —j option.
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M essage: Bad join field number

Cause: You specified avalue to indicate the join field that was not a valid number.

Action: Make sure to use avalid number to indicate join the field.

M essage: Badly constructed output list at "string"

Cause: You specified an improperly constructed list of output fields with the —o option.

Action: Check the DESCRIPTION section for details on constructing a list of output
fields for the —o option.

M essage: file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: M ssing —e string

Cause: You specified the —e option without a string argument.

Action: Provide the missing string.

M essage: M ssing character after —t

Cause: You specified the —t option without specifying afield separator as an argument.

Action: Provide the missing field separator.

M essage: M ssing join field nunber

Cause: You specified the —j , —1, or —2 option without specifying which field to use as
thejoin field.

Action: Provide the missing join field number.

M essage: Must specify —o with —e

Cause: You specified the —e option without also specifying the —o option.

Action: Always specify the —o option when using the —e option.

M essage: Only one character allowed after -t

Cause: You specified a field separator that was longer than one character as an argu-
ment to the —t option.

Action: Use a one character field separator.

M essage: strcoll error, cannot mall oc space.

Cause: There are not enough free system resources to allocate string space.

Action: Free up more resources.

M essage: too many —o list elenents

Cause: You specified more than 512 fields in the list of output fields given as the argu-
ment to the —o option.

Action: Specify less than 512 output fields.

M essage: Unknown option "—option"

Cause: You specified an option that isnot valid for j oi n.

Action: Check the DESCRIPTION section for alist of valid j oi n options.
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PORTABILITY
POSIX.2. x}OPEN Portability Guide 4.0. All uNIX systems.

POSIX considers the —j option to be obsolescent.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
awk (1), conm(l), cut (1), past e(1), sort (1)
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NAME

kill — terminate process
SYNOPSIS

kill —I [exit_status]

kill [-s signal_name] [pid...] [job-identifier...]
kil | [-signal_name] [pid...] [job-identifier ...]
kil | [-signal_number] [pid...] [job-identifier...]

DESCRIPTION
kil | terminates aprocess by sending it asignal. The default signal is SI GTERM

Options
ki | | accepts the following options:

-l displays the names of all supported signals. If you specify exit_status, and it is the
exit code of aterminated process, ki | | displays the terminating signal of that pro-
cess.

—s signal_name
sends the signal signal_name to the process instead of the SI GTERMsignal.

—signal_name
is an obsolete equivalent of—s signal_name.

—signal_number
is an obsolete method of specifying a positive integer which represents the signal to
be used (instead of SI GTERM) asthe sig argument in the effective call toki | | . The
relationship between signal_number and the portable signal_name is shown in Table
1-5, Integer Values of Sgnals.

signal_number  signal_name
0 0
1 SIGHUP
2 SIGINT
3 SIGQUIT
6 SIGABRT
9 SIGKILL
14 SIGALRM
15 SIGTERM

Table 1-5: Integer Values of Signals
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Operands
ki | | accepts the following operands:

job-identifier
is the job identifier reported by the shell when a process is started with &. It is one
way to identify a process. It isalso reported by thej obs command.

pid is the process ID that the shell reports when a process is started with & You can also
find it using the ps command.

Thekilled process must belong to the current user, unless he or sheis the system administrator

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1  Failure dueto one of the following:
— job or process did not exist — error in command line syntax

2 Failure due to one of the following:
— invalid command line argument — invalid signal.

Messages

M essage: " job-identifier” is not a job

Cause: You specified ajob-identifier that is not valid.

Action: Specify avalid job-identifier.

M essage: pid: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: "dgnal" is not a valid signal

Cause: You specified a non-integer signal for ki | | that was not avalid signal name, or

you specified asignal that is outside the range of valid signal humbers.

Action: Make sure that you specify avalid signal number or name for signal.

PORTABILITY

POSIX.2. x}OPEN Portability Guide 4.0.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.
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SEE ALSO
j obs(1), ps(1), sh(1)
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NAME
lc — list file system elements in categories

SYNOPSIS
| ¢ [-adf n1] [directory ...]

DESCRIPTION
| ¢ isan alternative to the UNIX | s command and the Dos di r command. It distinguishes its

output by type — generally files or directories. | ¢ displays names in columns, sorted hori-
zontally.

Options
| ¢ accepts the following options:

-a display files and directories the names of which begin with . . These path names are
not usually shown.

—d displays directories only.

—f displays files only.

-n suppresses al output. Thisisuseful when you only want to use the exit status.
-1 displays one file per line.

DIAGNOSTICS
Possible exit status values are:

0 | c successfully found files under the specified directory and displayed their names.

1 directory contains no files or subdirectories. For example, you can use the option combi-
nation —nd to determine if a directory has any subdirectories.

2 Failure because of an invalid command line option or insufficient memory.

Under rare conditions, | ¢ cannot identify the type of afile. Such filesare listed under the cat-

egory ** QOK* * .
Messages
M essage: directory: Conponent ‘name’ nakes path nane too |ong.
Cause: The name component of the specified path name makes the overall path name
longer than the maximum length indicated by the configuration variable
PATH_MAX.
Action: Use cd to move deeper into the directory structure and try | ¢ again. This

should result in a shorter overall path name.
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M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

PORTABILITY

directory: Path name component too | ong

You specified a directory with a name that was longer than the maximum length
indicated by the configuration variable PATH_MAX. The specified directory is
invalid, since no directory can exist with a path name that long.

Specify avalid directory.

i nsufficient nmenory

There were not enough free system resources to perform the requested opera-
tion.

Free up more resources.

strcoll error, cannot mall oc space.
There are not enough free system resources to allocate string space.
Free up more resources.

Unknown option "—option"

You specified an option that isnot valid for | c.

Check the DESCRIPTION section of this man page for a list of valid | ¢
options.

A frequent add-on to UNIX systems.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

c(D,l s
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NAME
let — evaluate arithmetic expressions

SYNOPSIS
| et expression ...
((‘expression) )

DESCRIPTION
| et evaluates each arithmetic expression from left to right, using long integer arithmetic with
no checks for overflow. No output is generated; the exit statusis O if the last expression has a
non-zero value, and 1 otherwise.

The following two lines are equivalent: the second form avoids quoting and enhances reada-
bility.
| et "expression”
( (expression) )
The portable way to write these commands is to the POSIX command:
$( (expression) )
Expressions consist of named variables, numeric constants, and operators.

See Arithmetic Substitutions in sh(Z1) for syntax of expressions.

EXAMPLE
The commands

let a=7 'b=4*2" c=b+1
echo $a $b $c

produce

789

DIAGNOSTICS
Possible exit status values are:

0 Thelast argument evaluated to a non-zero value.

1 Thelast argument evaluated to a zero value, or the expression contained a syntax error,
or tried to divide by zero.

Messages
Because this utility is built into the MPE/ix Shell, see the sh(1) man page for a complete list of
error messages that you may receive when using it.
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PORTABILITY

| et isbuilt into the KornShell on uNix systems, and is not a Bourne Shell command.

NOTE
This command is built into the shell.

SEE ALSO
sh(1), expr (1)t est (1)
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NAME
lex — lexical analyzer generator

SYNOPSIS
| ex [-achl nt Tv] [—o file.c] [P proto] [—p prefix] [filel ...]

DESCRIPTION
| ex reads a description of alexical syntax, in the form of regular expressions and actions,
from filel. If you do not provide file.l or if the file is named —, | ex reads the description from
standard input. It produces a set of tables that, together with additional prototype code from
/et c/yyl ex. c, congtitute a lexical analyzer to scan those expressions. | ex places this
output in the file | ex. yy. c. The resulting recognizer is suitable for use with yacc(1). For
detailed information on using | ex, see the LEx Programming Guide.

The LEX library contains a number of functions essential for use with | ex (described in
I ex(3)). The actual library to use depends on your system and compiler: for example, for
UNIX systems and posix—compliant systems, use- | | . You can specify this as an operand on
the c89 command line (see ¢89(1)). If you use a different compiler, you must create the LEX
library yourself from the provided sources.

Some | ex programs can cause one or more tables within | ex to overflow. These tables are
the NFA, DFA, and move tables; | ex displays an appropriate message if an overflow occurs.
You can change table sizes by inserting the appropriate line into the definition section of the
lex input, with the number size giving the number of entries to use. This is shown in Table
1-6, Internal Table Szes.

Line Table Size Affected Default
%esize  number of NFA entries 1000
Omsize  number of DFA entries 500
Y%psize  number of move entries 2500

Table 1-6: Internal Table Sizes

You can often reduce the NFA and DFA space to make room for more move entries.

Options
| ex accepts the following options:
-a lets character classes refer to 8-bit characters (0200 through 0377). Normally, to

save table space, character classes only apply to the 7-bit character set. On systems
that use 8-bit character sets, this option is on by default, and cannot be turned off.

—C generates C code. Asthisisthe default, this option is only provided for compatibility
with other implementations.
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—h displays abrief list of the options and quits.
-l suppresses #1 i ne directives in the generated code.

-n suppresses the display of table sizes by the —v option. If you did not specify —v and
there are no table sizes specified infilel, | ex behaves as though you specified —n.

—o filec
writes the lexical analyzer (internal state tables) to the named output file, instead of
the default | ex. yy. c.

i pmtous& the named code file, instead of the default prototype file/ et c/ yyl ex. c.
—p prefix
uses the given prefix instead of the prefix yy in the generated code.
-T writes a description of the analyzer to thefilel . out put .
—t writes the lexical analyzer to standard output, instead of thefilel ex. yy. c.

-V displays the space used by the various internal tables. Normally, | ex displays these
statistics on the standard output, but if you also specified the —t option, it displays
them on the standard error. If you did not choose this option and file.l specifies table
sizes, | ex still displays these statistics unless you specified the —n option.

FILES

| . out put
scanner machine description

[ ex.yy.c
tables and action routines

/etcl/yylex.c
the prototype lex scanner

fusr/lib/libl.a
UNIX LEX library
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DIAGNOSTICS
Possible exit status values are:
0  Successful completion.
1  Anerror occurred.
Messages
M essage: Badly formed equival ence cl ass [ =equiv_class=]
Cause: You attempted to use a multi-character equivalence class in a regular expres-
sion. LEX does not support non-Posix locales.
Action: Rewrite the regular expression.
M essage: Cannot open tenporary file ’filename’
Cause: LEX was unable to open the temporary file filename.
Action: Make sure that TMPDI R points to a writable temporary directory, or if TMPDI R
isnot set, that / t np isawritable temporary directory.
M essage: Cannot use character class or equivalence class in
range
Cause: You attempted to use a character class or an equivalence class (that is, [: :]
or [ = =])inacharacter range within aregular expression.
Action: Rewrite the regular expression.
M essage: Collation in [= =] not supported (yet)
Cause: You attempted to use an equivalence class [=[.collation-symbol .]=] within a
regular expression. LEX does not (yet) support this construct.
Action: Rewrite the regular expression.
M essage: Error witing tenp file ’filename’
Cause: An error occurred when LEX tried to write the temporary file filename.
Action: Check the directory indicated by TMPDI R, or / t np and ensure that the direc-
tory iswritable and has sufficient space.
M essage: M ssing output filename after -o
Cause: You specified the —o option without providing the name of an output file.
Action: Provide the missing file name.
M essage: M ssing prefix after -p
Cause: You specified the —p option without providing a prefix as an argument.
Action: Provide the missing prefix.
M essage: M ssing prototype filename after -P
Cause: You specified the —P option without providing afile name as an argument.
Action: Provide the missing file name.
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M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

Mul ti-character collating elenment [.col _element.] not
support ed

You specified a regular expression containing a multi-character collating ele-
ment that is not supported by the Posix locale.

Rewrite the regular expression.

No | ex rules

You specified LEX input that did not contain any trandation rules, possibly due
to empty or badly formatted input.

Make sure that your input file is specified properly, and that the contents are
properly formatted.

No more menory for item

There were not enough free system resources for LEX to alocate to item. Your
scanner input was too large or too complicated, or you requested too much
space for atable.

Simplify your input expressions, or request less space for tables.

Qut of dfa nmove space: increase % fromnum
There were not enough move entries for LEX to process your input.
Increase move table size with the %p directive.

Qut of DFA state space: increase % fromnum
You did not reserve enough space for the DFA tables.
Usethe % directive to increase the space for the DFA tables.

Qut of NFA state space: increase % fromnum
You did not reserve enough space for the NFA tables.
Usethe %e directive to increase the space for the NFA tables.

Poorly forned [char sequence
Youspecifieda [. .], [= =],or [: :] sequenceimproperly.
Specify the sequence correctly.

premature eof in prototype

LEX encountered an end of file character in the prototype file when it was not
expecting it, probably due to a badly formatted prototype file.

Ensure that the prototype file is not corrupted. If using a private prototype file,
ensure that it the same layout as the distributed version.

tenmporary file "filename": systemerror
Seesyserror (3).
Seesyserror (3).
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M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

PORTABILITY

Too many character classes (nore that num)
LEX ran out of space for character classes.
Simplify your scanner input.

Too many nove (%) entries: num
You did not reserve enough space for move tables.
Usethe %p directive to increase the space for move tables.

Too many transl ations (nore thannum)
LEX ran out of space for trandlation rules.
Simplify your scanner input.

Unknown cl ass [: class: ]

You specified a regular expression containing a character class [ : class: | that
is not supported in the POSIX locale.

Rewrite the regular expression.

Unknown col |l ating el enent [.col_element. ]

You specified a regular expression containing a collating element that is not
supported by the posIX locale.

Rewrite the regular expression.

Unknown option: —option Try lex -h for help

You specified an option that is not valid for | ex.

Check the DESCRIPTION section or type | ex —h, for a list of valid | ex
options.

Wite error onfilename

An error occurred while LEX was writing the output file.

Check that space exists on the output device and that you have appropriate per-
missionsto write the file.

POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

The-a,—h, -l ,—0,—P, —p and —T options are extensions to the pPosIX standard.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

yacc(l), | ex(3)
MPE/iX Shell and Utilities User’s Guide
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NAME
line — copy one line of standard input

SYNOPSIS
i ne

DESCRIPTION
I i ne copies one input line from its standard input to its standard output. The end of the line
is the first newline encountered. Thisis useful in shell files that need small amounts of input
(for example, responses to prompts).

EXAMPLES
echo "Enter nane:\c"
NAME="1| i ne’
DIAGNOSTICS

Possible exit status values are:
0 Alinewasread successfully.

1 Ii ne reached end-of-file before finding a newline character.

PORTABILITY
x/OPEN Portability Guide 4.0. UNIX System V.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
cat (1), head(1), r ead(1),sh(2),tai I (1)
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NAME

In — create alink to an existing file

SYNOPSIS

[ n[-fi Rrs]oldnew
I n[-fi Rrs]oldold...dir

DESCRIPTION

Note: The MmPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

| n creates alink to an existing file or set of files. A link isanew directory entry that refersto
the same file. This entry can be in the same directory that currently contains the file or in a
different directory. The result isthat you get a new path name that refers to the file. You can
access the file under the old path name or the new one. Both path names are of equal impor-
tance. If you r meither name, the other one till remains and the file contents are still avail-
able under that name. The contents of the file do not disappear until you remove the last link.

A file may have any number of links to it. Thus you can establish any number of different
path names for any file.

In the first form given in the synopsis, new becomes a new path name for the existing file old.
In the second form, | n creates entries for all the old files under the directory dir. For example,
I n yourdir/* nydir

creates links under mydi r to all the files under your di r. The files have the same names
under mydi r that they had under your di r. | n always assumes this directory form when
the last operand on the command line is the name of a directory. In this case, none of the old
names may be a directory.

It is possible that there is aready afile that has the same name as the link you are trying to set
up. We'll refer to this file as the conflicting path name. To deal with a conflicting path name,
| n follows these steps.

« If you have specified —i , | n writes a prompt to standard error to ask if you want to get rid
of the conflicting path name. If you answer affirmatively, | n attempts to remove it.

« Otherwise, if you have specified —f , | n attempts to remove the conflict silently.
« Otherwise, | n prints a diagnostic message.

« | n gets to this point if it is going to get rid of the conflicting path name. It therefore
attempts to get rid of the conflicting path name in the same way that r mdoes. | n deletes
the file associated with the path name if this path name is the last link to the file. If | n
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can't get rid of the conflicting path name, it does not attempt to establish the new link; it
writes an error message to the standard error and goes on to the next file.

« If | n successfully getsrid of the conflicting path name, it then establishes the link.

Options

I n accepts the following options:

—f getsrid of any conflicting path names without asking you for confirmation.

—i checks with you before getting rid of conflicting path names. You must not specify
both —f and —i .

-R links files recursively. That is, you can link an entire hierarchy of subdirectories at
once.

—r isidentical to—R.

-s Creates a symbolic link.

DIAGNOSTICS
Possible exit status values are:

0  All requested links were established successfully.

1  Failure dueto any of the following:
— an argument had atrailing / but was not the name of a directory
— afile could not be found
— aninput file could not be opened for reading
— an output file could not be created or opened for output
— the new link file already exists
— alink could not be established
— aread error occurred on an input file
— awrite error occurred on an output file
— the input and output files were the same file
— inability to access afile when using —r
— inability to read a directory when using —r
— inability to create a directory when using —r
— atarget is not adirectory when using —r
— source and destination directory are the same when using —r

2 Failure dueto any of the following:
— invalid command line option
— too few arguments on the command line
— atarget that should be adirectory but isn’'t
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— no space |eft on target device
— out of memory to hold the data to be copied
— theinability to create a directory to hold atarget file
Messages
M essage: cannot allocate |1/O buffer: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: cannot allocate target string
Cause: There are not enough free system resources to hold the name of the target file.
Action: Free up more system resources.
M essage: cannot nkdir " pathname": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: cannot open file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Cannot reset perm ssions on file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Cannot reset tinmes on file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Cannot reset uid or gid on file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Error copying filefilel tofile2: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: fifo "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: link to target "filename" fail ed: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

no space on device for file "filename"

You attempted to copy (or move) afile to filename on a device that has no space
for it.

Free up space on the target device or copy (or move) the file to another device.

"pathname" is a directory (not copied): sysemerror
Seesyserror (3).
Seesyserror (3).

read error on file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

recursive copy to directory "pathname"
You tried to recursively link a directory to itself.
Choose a different pathname.

source "namel" and target "name2" are identical

You specified source and target filesthat are actually the same file (for example,
because of links).

No further action is required.

special file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

target file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

target "pathname" is not a directory

When recursively copying (or moving) multiple files using the —r or —R option,
the target must be a directory. You specified a target pathname that is not a
directory.

Check spelling of target pathname.

target "pathname" nust be a directory

You attempted to copy (or move) two or more files but the target indicated by
name was not a directory.

When copying (or moving) two or more files, ensure that the final name on the
command line isa directory.

target " pathname" nust exi st

The destination directory must exist for this utility to work.

Check the command line arguments. You may need to create the target direc-
tory.
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M essage: Unknown option "—option"
Cause: You specified an option that is not valid for this command.
Action: Check the Options section of the command's man page for a list of valid
options.
M essage: unr eadabl e directory " pathname": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: wite error on file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
PORTABILITY

POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

The —s option only works on file systems which support symbolic links.

Only the —f option is part of the PosIX standard.

MPE/iX NOTES

This release of MPE/ix does not support the creation of additional hard links to afile. It isonly
possible to create symbolic links at this time.

In addition, because this release of MPE/ix does not provide the | st at () API, this command
cannot return information on the link itself. It attempts to determine when a symbolic link has
been referenced, but can only return the information on the target of the link, rather than the

link itself.

OnMmPpEiX, | n isavailable as both abuilt-in shell utility and an external utility.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

cp(d),! ocal e(1), mv(1), r m1)
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NAME
logname — display user name

SYNOPSIS
| ognane

DESCRIPTION
| ognane displays the login hame of the person who issues the command. It obtains this
through the get | ogi n() function defined in the Posix.1 standard.

ENVIRONMENT VARIABLES
LOGNAME  contains your user name.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 | ognane could not determine the login name.

PORTABILITY
POSIX.2. x'OPEN Portability Guide 4.0. UNIX System V.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
env(1),i d(1), envi ron(3)

1-298 Commands and Utilities



(1) MPE/ix Shell and Utilities (1)

NAME
Is— list file and directory names and attributes

SYNOPSIS
| s [-AabCcdFf gi LI mopgRr st ux1] [pathname ...]

DESCRIPTION

Note: The mPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

| s lists files and directories. If the pathname is a file, | s displays information on the file
according to the requested options. If itisadirectory, | s displays information on the files and
subdirectories therein. You may obtain information on a directory itself using the —d option.

If you do not specify any options, | s displays only the file name(s). When| s sends output to
apipe or afile, it writes one name per line; when it sends output to the terminal, it usesthe —C
(multi-column) format.

Options

| s accepts the following options:

-A lists al entries including those starting with periods (. ); but excluding any . or . .
entries.

-a listsal entries including those starting with a period (. ).

-b displays non-printable characters in octal, as\ooo.

-C puts output into columns, sorted vertically; thisisthe default output format to the ter-
minal.

—C uses the time of the last modification of the file's attributes for sorting (—t ) or dis-
playing (-1 ).

—d does not display the contents of named directories, but information on the directories
themselves.

-F puts a/ after each directory name, a * after every executable file, a| after every
FIFO file, a @after every symbolic link, and a = after every socket.

—f enables the - a option and disables the - C option. This means that for each argument
that is a directory, all directory entries are listed in the same order they are retrieved
from the system.

-0 displays only the group 1D numbers.
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displays inode numbers along with file names.

follows symbolic links (only on systems that support symbolic links).

displays permissions, links, owner, group, size, time, name; see Long Output Format.
displays namesin single line, with commas separating names.

displays user ID and group ID numbers.

displays only the user 1D of owner.

puts/ after directory names.

displays non-printable characters as ?.

lists subdirectories recursively.

sorts in reverse of usual order; you can combine this with other options that sort the
list.

displays size in blocks (after the inode number, but before other information).

sorts by time. By default, this option sorts the output by the modification times of
files. You can change this with the —c and —u options.

uses the last access time for sorting (—t ) or displaying (- ).
puts output into sorted columns, with output going across the rows.

forces output to be single column.

Note: When you specify options that are mutually exclusive (for example, —c and —u), the
option that appears last on the command line is used.

Long Output Format

The output from | s —| summarizes all the most important information about the file on one
line. If the specified pathname is a directory, | s displays information on every file in that
directory (one file per line). It precedes this list with a status line that indicates the total num-
ber of file system blocks (512 byte units) occupied by the files in that directory. Here is a
sample of the output along with an explanation.

-rwrwrw 1 root dir 104 Dec 25 19:32 file

Thefirst character identifies the file type:

regular file
block special file
character special file

1-300 Commands and Utilities



(1)

MPE/ix Shell and Utilities (1)

d directory

I symbolic link
p FIFO

S socket

The next nine characters are in three groups of three; they describe the permissions on the file.
The first group of three describes owner permissions; the second describes group permissions;
the third describes other (or world) permissions. Characters that may appear are:

r Permission to read file
w Permission to write on file
X Permission to execute file

The following characters only appear in the execute permission (x) position of the output.

S Same as s except execute isturned off
S If in owner permissions section, setuid bit ison;
if in group permissions section, setgid bitison

T Sameast except execute bit isturned off

t Save text bitison
You can set some permissions with the chnod(1) command.
After the permissions comes the number of links to the file.
Next comes the name of the owner of the file or directory.
Then comes the name of the group that ownsthe file or directory.

Following thisisthe size of the file, expressed in bytes.

After this comes a date and time. For afile, thisisthe time that the file was last changed; for a
directory, it is the time that the directory was created. The —c and —u options can change
which time value is used.

Thelast item on the line is the name of the file or directory.

ENVIRONMENT VARIABLES

| s usesthe following environment variables:

CA.UWNS
contains the terminal width in columns. | s uses this value to determine the number
of output columns to write using the —C option.

TZ
contains the time zone to be used when displaying date and time strings.
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DIAGNOSTICS
Possible exit status values are:
0  Successful completion.
1  Failure dueto any of the following:
— out of memory
— inability to find afile's information
— too many directories
— file/directory not found
2 Failure dueto an invalid command line option.
Messages
M essage: cannot allocate nmenmory for sorting
Cause: There were not enough system resources available for | s to sort its output.
Action: Free up more system resources or use option and path names on the command
that will produce less outpuit.
M essage: File or directory "pathname" is not found
Cause: You specified a pathname that does not exist.
Action: Check to make sure that you did not omit or misspell any components of path-
name.
M essage: i nsufficient menory
Cause: There were not enough free system resources to perform the specified operation.
Action: Free up more resources.
M essage: strcoll error, cannot mall oc space.
Cause: There are not enough free system resources to allocate string space.
Action: Free up more resources.
M essage: pathname: system error
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: too many directory entries in "pathname"
Cause: This message only appears when | s runs out of dynamically allocated system
resources.
Action: Free up more system resources.
M essage: Unknown option "—option"
Cause: You specified an option that isnot valid for | s.
Action: Check the DESCRIPTION section for alist of valid | s options.
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PORTABILITY
POSIX.2. x}OPEN Portability Guide 4.0. All uNIX systems.

The-A, -b,—f,—-g,-L,-m —-n, -0, —p, —S, and —x options are extensions to the POSIX stan-
dard.

MPE/iX NOTES
On the current MPE/iX implementation, the inode number isMPE/iX’ S unique 32-bit mapping of
the file's 48-bit UFID. Also, on MPE/iX, the user and group fields are 17 characters long and 8
characters long, respectively.

You may notice that for certain files, the current MPE/iX implementation of | s shows the date
that the file's attributes were last modified to be January 1, 1970. The reason for this is that
MPE/iX Release 4.5 added a new field, st at e_chg_ti e to file labels. Thisfield indicates
the time that the file's attributes were modified. When a system is updated to MPE/iX Release
4.5 or later, al files labels are updated to the new data structure; however for files created
using MPE/iX releases before 4.5, the system cannot determine what data to put in the
state_chg_ti me field and instead, sets the field to zero. | s interprets the value zero as
January 1, 1970, which is the zero date for all HP 3000 systems. As soon as the file's attri-
butes are modified after the update, the st at e_chg_t i e field is set to the correct date.

OnMmPpEiX, | s isavailable asboth abuilt-in shell utility and an external utility.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
chnmod(2), 1 c(1)
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NAME

mailx — read electronic mail

SYNOPSIS

mai | x [-ef Hi Nn] [—u user] [filename]

mai | x [-Fi nU] [-h number] [-r address] [-s subject] user ...

DESCRIPTION

mai | x helps you read and send electronic mail messages. It has no built-in facilities for
sending messages to other systems, but combined with other programs (a mail routing agent,
and atransport agent), it can send messages to other systems.

The command line
mai | x [ options] user user user ...

sends a mail message to the given users. If you do not specify any users on the command line,
mai | x lets you read incoming mail interactively.

Options

1-304

mai | x accepts the following options when you are reading messages:

—e checks to see if you have any messages waiting to be read. With this option, nothing
is displayed. If you have waiting messages, mai | x exits with a successful status
return; otherwise, mai | x exits with afailure return.

—f looks for messages in the file given by the optional filename on the command line
instead of in your system mailbox. If you do not specify filename, mai | x reads mes-
sagesfrom™ / mbox.

—-H displays only the header summary of a message.
-N does not display the header summary of messages.

looks for messages in the system mailbox of the specified user. This only works if
you have read permission on the user’s system mailbox.

mai | x accepts the following options only when you are sending messages:

-F records your message in a file with the same name as the first user specified on the
command line. This option overrides the r ecor d variable, if it has been set. See
the ENVIRONMENT VARIABLESsection for more onthe r ecor d variable.

—h number
indicates how many hops a message has already made from one machine to another
(in anetwork of machines). Thisoption is not intended for most users; some network
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mail software uses the option to prevent infinite loops (the same message cycling
through a sequence of machines without ever getting to its intended destination).

—r address
passes the given address to network mail software. If this option is present, it dis-
ables all input mode commands.

—S subject
uses the given subject string in the Subj ect heading line of the message. If the
subject contains spaces or TAB characters, the string should be enclosed in double
quotes (* ") or apostrophes ('’ ). If you specify this option on the command line,
mai | x does not prompt you to enter a Subj ect line when you type in the text of

the message.

-U converts the address from uucP style to internet standards. This overrides the effect
of the conv environment variable. See the ENVIRONMENT VARIABLES section for
more information.

mai | x accepts the following options when you are sending or reading messages:

—i ignores interrupts (for example, pressing BREAK or CTRL-C). Also see the description
of the i gnor e environment variable in the section on ENVIRONMENT VARIABLES

-n does not initialize your mai | x session from the system’s/ et ¢/ mai | x. r c file.
For more information about this file, see the Start-Up Files section.

General Overview
This section describes the default behavior of mai | x. You can use rmai | X in many ways,
and these are discussed later; however, you must first understand mai | xs normal pattern of
behavior.

The simplest command to send amessage is
mai | x addressaddress address ...

where each address names someone who is to receive the message. The simplest kind of
address is the login name of someone else who uses your machine. You can also use network
addresses here, but mai | x itself cannot send messages over a network; it requires some sort
of network server. MPE/iX Shell and Utilities does not include server software.

You can also send messages as input to commands. To do this, use an address that consists of
an or-bar (] ) followed by a command line that invokes the appropriate command. Enclose
this whole address in apostrophes. For example,

mail robin ’'|cat >save’

mails amessageto r obi n and also copies the message into afile called save.
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After you type in the command to send a message, mai | x asks you to enter the Subj ect of
the message (a brief description of what the message is about). You can now type in the text
of your message. Your message can consist of any number of lines, and may include blank
lines. When you finish entering the message, type a line consisting only of atilde (*), fol-
lowed by adot (. ); then presseNTER. Thistells mai | x that the message is ready to be sent.

mai | x puts the completed message into afile called the recipient’s system mailbox. The mes-
sage stays there until the recipient asks. At that point, the message is obtained from the sys-
tem mailbox and displayed on the recipient’s terminal. It is then saved in the recipient’s per-
sonal mailbox. Since this is usually a file named nbox under the recipient’s home directory,
mbox represents the personal mailbox and mailbox represents the system mailbox.

The simplest way to read incoming messages is to type the command nai | x (with no
addresses on the command ling). This starts an interactive session in which mai | x lets you
read your mail and perform other operations. For example, you can display new messages,
delete old ones, reply to messages or forward them to someone else, and so on. When you are
performing operations in this way, you are in command mode. When you are typing in the text
of amessage, you are in input mode.

A message consists of a sequence of header lines followed by the body of the message. The
header lines tell who sent the message, the time and date that it was sent, its subject, and so
on. mai | x automatically creates header lines. Some of the common header lines are:

Cc: namename...
Stands for carbon copies. Thisindicates that copies of this message are to be sent to
the specified recipients. The names of these recipients appear in the header lines of
everyone receiving the message.

Bcc: namename...
Stands for blind carbon copies. This is similar to Cc: but the names of people
receiving carbon copies do not appear in the header lines of the message. Recipients
do not know that these people received a copy of the message.

Subj ect : text
Gives the subject of the message.

To: name name...
Gives the names of people who were sent the message directly.

All messages are in one of the following states:

deleted You used a delete, dp, or dt command to delete the message, or you saved it using a
Save or save command and the variable keepsave was not set. When mai | x quits,
it deletes messages in this state.

1-306 Commands and Utilities



mailx(1) MPE/iX Shell and Utilities mailx(1)

new The message is in the system mailbox and you have not yet read it or otherwise
changed its state. When mai | x quits, it retains messages in this state in your system
mailbox.

preserved
You used a preserve command on the message. When mai | x quits, it retains mes-
sages in this state in their current locations.

read  You used one of the following commands on the message:

"F “m next print type
~f copy pi pe top undel et e
"M nmbox Print Type

or you used delete, dp, or dt on the preceding message and the aut opri nt envi-
ronment variable was set. When mai | x quits and you are in your system mailbox, it
saves read messages in your personal mailbox unless the variable hol d is set, in
which case, it retains them in your system mailbox. If you are in your personal or a
secondary mailbox when mai | x quits, it retains read messages in their current loca-
tion.

unread You have run more than one mai | x session with the message in the system mailbox
and you have not read it or otherwise changed its state. When mai | x quits, it retains
messages in this state in your system mailbox.

Command Mode Commands
The format of a command mode command is

[ command] [ refg] [ arguments]
If no command is specified, p[rint] is assumed.

The refs argument indicates the messages to which you want to apply the command. mai | x
numbers incoming messages sequentialy as they are received. The easiest way to refer to a
message isto give its number. For example, the command

p 3

displays message number 3. At any point in a mai | x session, there is one message that is
considered the current message. Loosely speaking, this is the message you most recently used
in acommand (for example, the one you most recently read). If you omit the refs argument in
a command that uses refs, the command works with the current message. You can also use
special notations asthe refsvalue, asin Table 1-7, Reference Notations.
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Meaning

+

user
/string

C - O S Q

Message number n

Messages n through m

The current message

Thefirst undeleted message

(or first deleted message for undelete)

The last message

All messages

Next message

Previous message

All messages from the given user

All messageswith st r i ng in the subject line
(the case of charactersin st ri ng isignored)
All deleted messages

All new messages

All old messages

All messages that have aready been read

All unread messages

Table 1-7: Reference Notations

Several refs may be specified for the same command, separated by spaces. For example,

p alice lews

displays all messagesfromal i ce plusall messagesfrom| ewi s.

The arguments allowed at the end of a command mode command depend on the command
itself. If acommand allows afile name as an argument, the usual file name generation charac-
ters may be used in the file name. Seesh(1).

The following list shows the commands recognized in command mode. In every command
name, some characters are enclosed in square brackets. These characters are optional. For
example, the p[rint] command may be given as print or p.

a[liag] [alias [name ...]]

sets up an address alias. If you issue a command to send mail to the given alias, the
messages are actually sent to the given list of names. For example, you might issue

the command

alias joe jsnmith

From this point onward, you can address messages to j oe and they are sent to
j sm t h. Youmay also set up an alias for several people, asin
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alias choir soprano alto tenor bass

Once you have done this, you can send messages to choi r and they are sent to the
names that follow choi r in the command. Issuing the alias command without any
arguments displays alist of the currently defined aliases.

Note: Aliases which are entered interactively remain in effect only until the end of
the current interactive session. To make an alias permanent, include the alias com-
mand in your start-up file (see Sart-Up Files). See also group.

alt[ernates] name ...
lists a set of alternate names for your own login name. Thisis useful for people who
login under severa different names. When you reply to a message, mai | x usually
sends your reply to the author of the message and all the recipients as well; however,
it does not send the message to any of your alternate login names. In this way, you
don’t have to worry about sending mail to yourself.

Specifying alter nates without names displays your list of currently defined alternate
names.

cd directory
makes directory your new working directory. If no directory is specified, cd goes to
your HOVE directory.

ch[dir] directory
isthe same as cd.

c[opy] [filename]
copies the current message into the specified file. If the file does not already exist, it
iscreated. If nofilename is specified, your mbox file is used.

This operation does not mark the message as saved; if it was previously unread, it is
still regarded as an unread message. Thus the original message remains in your sys-
tem mailbox. See also save.

c[opy] refs filename
copies the messages referenced by refs into the given file. The filename must be
specified. If the file does not already exidt, it is created. Aswith the previous form of
copy, the messages are not marked as saved.

Clopy] [refs]
is similar to the copy command, except that the referenced messages are saved in a
file the name of which is derived from the author of the first message referenced. The
name of the file is the author’'s name, stripped of any network addressing. If the
f ol der variable is set, the file is saved to the specified directory. The copied mes-
sages are not marked as saved. If no refs are specified, the current message is copied.
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d[elete] [refs]
deletes the specified messages. If no refs are specified, the current message is
deleted. After a delete operation, the current message is set to the message after the
last message deleted. Deleted messages are not thrown away until you end your ses-
sion with the current mailbox (see quit, file). Until then, they can be undeleted (see
undelete).

di[scard] [header ...]
does not display the given header fields when displaying a message. For example,

di scard Ref erences

tells mai | x not to display the Ref er ences line at the beginning of any mail mes-
sage. These header lines are retained when the message is saved; they are just not
shown when the message is displayed. See also ignore and retain.

dp [refs]
deletes the specified messages, then displays the message after the last message
deleted. If there is no subsequent message, mai | x displays its command prompt.

dt [refs]
isthe same as the dp command.

ec[ho] string ...
echoes the given strings (like the echo(1) command).

e[dit] [refg]
lets you edit the messages specified by refs. The messages are stored in a temporary
file and an editor is invoked to let you edit the file. The default editor is ed(1), but
you can change this using the EDI TOR environment variable (see the ENVIRON-
MENT VARIABLES section).

ex[it] quitsmai | x without changing the system mailbox. Contrast this with quit.

fi[le] [filename]
quits the current mailbox (as if a g[uit] command was executed), then reads in the
specified file as the new mailbox to examine. If no filename is specified, mai | x dis-
plays the name and status of your current mailbox.

Several special strings can be used in place of filename:

% your system mailbox

Yuser the system mailbox for user
# the previous file

& your mbox

+Hile the named fileinthe f ol der directory
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fold[er] [filename]
is the same as the file command.

folders displays the names of the filesin the directory given by the f ol der variable; see the
ENVIRONMENT VARIABLESsection.

Flollowup] [refs]
replies to the first message given in the refs; mai | x sends this reply to the authors of
every message given in the refs. The Subj ect line istaken from the first message in
the refs. mai | x automatically saves your reply in afile which derives its name from
the author of the message to which you are replying.

To create your reply, mai | x puts you into input mode, where you can use al of the
input mode commands.

fo[llowup] [ref]
replies to the specified message; if no message ref is given, you reply to the current
message. mai | x automatically saves your reply in a file which derives its name
from the author of the original message. This overrides the r ecor d environment
variable if it is set; see the ENVIRONMENT VARI ABLES section.

To create your reply, mai | x puts you into input mode, where you can use al of the
input mode commands.

fl[rom] [refs]
displays the header summary for the specified messages. If no refs are given, the cur-
rent message is used.

g[roup] [alias [name ...]]
is the same as the alias command.

h[eaders] [ref]
displays the headers of a screenful of messages including the message given by ref.
The number of lines in a screen is given by the scr een environment variable; see
the ENVIRONMENT VARIABLES section.

hel[p] displays asummary of the command mode commands.

ho[ld] [refs]

retains the specified messages in your system mailbox. For example, you might
decide to hold a message if you read it, but decide not to act upon it immediately. If
no refs are specified, the current message is held. If any of the specified messages
have been marked as deleted, the hold command overrides that and still retains the
messages. Subsequent delete, dp, and dt commands during the same nai | x session
can delete files marked for retention. See also preserve, and the environment vari-
ables hol d and keepsave.
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i[f] code

mailx commands

[el[se]

mailx commands]

en[dif] isprimarily intended for use in start-up files; see the Sart-Up Files section for infor-
mation. The code must be the character r or s. If itisr, thefirst set of mailx com-
mands are executed if mai | x isin receive mode, and the second set if mai | x isin
send mode. If codeis s, the opposite istrue. The else part is optional .

ig[nore] [header ...]
is the same as the discard command.

[[ist] displaysthe names of all command mode commands.

m[ail] address ...
sends a message to the specified recipients. nmai | x goes into input mode to let you
enter the text of the message.

mb[ox] [refs]
indicates that the given messages are to be saved in your mbox when mai | x quits
normally (that is, through the quit command as opposed to exit).

n[ext] [refs]
goes to the next message in the mailbox that appears in the list of refs. For example,

n user
goes to the next message from the specified user.

pi[pe] [[refs] command]
pipes the messages given by refs through the specified shell command (run by the
command interpreter identified by SHELL) These messages are considered read. If
no refs are given, the current message is used. If no command is given, mai | X uses
the command given by the cnd environment variable; see the ENVIRONMENT
VARIABLE section. If the page variable has avalue, aformfeed is sent into the pipe
after every message. The command

| [refs] [ command]
isequivalent to pipe.

pre[serve] [refs]
is the same as the hold command.

P[rint] [refs]
displays the specified messages on the screen. If no refs are given, the current mes-
sageisdisplayed. All header fields are displayed; the discard and ignor e commands
do not affect Print.
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p[rint] [refs]

qluit]

displays the specified messages on the screen. If no refs are given the current mes-
sage is displayed. Header fields specified by discard and ignore commands are not
displayed. If the crt variable is set to an integer, messages with more lines than that
integer are paginated using the command specified by the PAGERvariable. For more
information, see the ENVIRONMENT VARIABLES section.

terminates a mai | x session. This is the usual method to leave mai | x. Messages
that have been read but not saved or deleted are stored in your mbox. Messages that
are still unread are retained in your system mailbox. Messages that have been deleted
or explicitly saved in other files are discarded. Typing the EOF character has the same
effect.

Rleply] [refs]

sends a reply to the authors of each of the messages specified by refs. If no refs are
specified, the current message is used. The Subj ect line of the reply message is
taken from the first message in refs. If the r ecor d environment variable is set to a
file name, your reply message is appended to the end of that file.

Normally, you use Reply if you just want to send your reply to the author of a mes-
sage, and reply if you want to send your reply to the author and al recipients. If set,
the f1 i pr variable reverses the meanings of the R and r commands. See the ENVI-
RONMENT VARIABLES section.

rleply] [ref]

sends a reply to the author of a specific message, and all other recipients of the mes-
sage. If no ref is specified, mai | x replies to the current message. If the record
environment variable is set to afile name, your reply message is appended to the end
of that file.

R[espond] [refs]

isthe same as the Reply command.

r[espond] [ref]

isthe same as the reply command.

ret[ain] [header ...]

is the opposite of the discard command. It tells mai | x to display the given header
fields when displaying a message. The comparison of header fieldsis not case sensi-
tive. You can use retain to override existing discard and ignore commands. If you
do not specify any header fields, retain displays a list of currently retained header
fields.

Commands and Utilities 1-313



mailx(1) MPE/iX Shell and Utilities mailx(1)

Save] [refg]
saves the specified messages in a file the name of which is taken from the author of
the first message (the file name is the author’s name, without any attached network
addressing). If the f ol der variable is set, the file is saved to the specified directory.

gave] [refq] [filename]
saves the specified messages in the given file. If no refs are given, the current mes-
sage is saved. The file is created if it doesn't aready exist. If you do not specify
filename, mai | X saves the messages in mbox. A message that has been saved with
save is normally deleted from mailbox when mai | x terminates (see quit); but see
the variables hol d and keepsave.

seft] [name]
defines a variable with the given name and assigns it anull value. If you omit name,
set displays alist of al defined variables and their values.

se[t] name=value
defines a variable with the given name and assigns it the given value. The value may
be a string or a number.

se[t] noname
is the same as the unset name command.

sh[ell] invokes the shell given by the SHEL L environment variable.

si[ze] [refs]
displays the size in bytes of each of the specified messages. If no refs are specified,
the current message is used.

so[urce] file
reads the specified text file, executes its contents as command mode commands, then
returns to read more commands from the original source.

to[p] [refs]
displays the first few lines of each of the specified messages. If no refs are specified,
the current message is used. If the t opl i nes variable has a numeric value, then a
number of lines equal to this value are displayed from each message; otherwise, five
lines are displayed from each message.

tou[ch] [refg]
touches the specified messages, making them appear to have been read. This means
that when you quit mai | x, the messages are saved in your mbox if they are not
deleted or explicitly saved in another file. If no refs are specified, the current mes-
sage istouched.
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T[ype] [refs]

is the same as the Print command.

tlype] [refs]

isthe same as the print command.

ung[lias] [alias [name ...]]

deletes specified alias names.

u[ndelete] [refs]

restores previously deleted messages. When messages are deleted, they are not dis-
carded immediately; they are just marked for deletion, and are actually deleted when
mai | x terminates. Until termination, you can use undelete to restore the specified
messages. You cannot undelete messages deleted in previous sessions. If you do not
give refs, this command restores the first deleted (but not yet undeleted) message fol-
lowing the current message; if no such message exists, it restores the last deleted (but
not yet undeleted) message preceding the current message. If the aut opri nt vari-
able is set, the last restored message is printed. This is the only command that lets
you give aref to a message which has been deleted.

U[nread] [refs]

marks the specified messages as unread.

unget] name....

discards the specified variables.

ve[rsion]

displays version information about mai | x.

v[isual] [refs]

edits the specified messages with a screen editor. If no refs are specified, the current
message is edited. The messages are saved in atemporary file and the screen editor
isinvoked to edit that file. The editor used is given by the VI SUAL variable; see the
ENVIRONMENT VARIABLESsection.

w(rite] [refs] filename

x[it]

z[+]

writes the specified messages into the given file. If no refs are given, the current
message is written. write is the same as save except that it does not write out the
header lines and the blank line at the end of the message.

isthe same as the exit command.
scrolls the header display forward one screenful.

scrolls the header display backward one screenful.
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I command
executes the given shell command. For example,

I'lc

lists al files in the current directory. The shell that is invoked to execute the com-
mand is given by the SHELL environment variable; see the ENVIRONMENT VARI-
ABLES section.

#comment
mai | x ignores everything from the # to the end of the line. Thisisuseful for putting
commentsinto start-up files.

? displays a summary of command mode commands.

= displays the current message number.

Input Mode Commands

1-316

You may use input mode commands when entering the text of a message. Input mode com-
mands must appear at the beginning of an input line; they cannot be in the middle of aline.
By default, each input mode command begins with the tilde () character, called the escape
character. You may use the escape environment variable to change the escape character, but
the documentation that follows usestilde.

“A inserts the autograph string at this point in the message. This autograph string is
given by the Si gn environment variable.

"a issimilar to "A, except that it usesthe variable si gn.

“b name. ...

adds the specified names to the blind carbon copy list.

“cname...
adds the specified names to the carbon copy list.

d reads in the dead.letter file; see the description of DEAD in the ENVIRONMENT
VARIABLESsection.

e invokes an editor on the message that you have composed. The EDI TOR variable
determines the editor that isinvoked.

“F [refg]
forwards the given messages. The text of the messagesisinserted at this point in the
message that you are composing. The message headers are aso inserted with all
header fields regardless of the discard, ignore, and retain commands. Thisis only
valid when you entered mai | x in command mode, then went into input mode to
Compose a message.
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“f [refs] issimilar to "F except that the header fields included are determined by the discard,
ignore, and retain commands.

“h prompts you to enter the following header lines:
Subj ect Cc Bcc To

For some of these, mai | x displays an initial value for the header. You can edit this
initial value asif you had just typed it in yourself, using backspaces and line del etes.

"“i name inserts the value of the named variable followed by a newline at this point in the mes-
sage.

"M [refg]
inserts the text of the specified messages at this point in the message. If no refs are
specified, the current message is used. Messages inserted in this way have each line
prefixed with the value of the i ndent pr ef i x variable. The message headers are
also inserted with all header fields included regardless of the discard, ignore, and
retain commands. Thisis only valid when you entered mai | x in command mode,
then went into input mode to reply to a message.

m issimilar to "M except that the header fields included are determined by the discard,
ignore, and retain commands.

p displays the message being composed.

q quits input mode as if you had interrupted the message. If you have already com-
posed part of a message, the partial message is saved in the dead.letter file; see the
description of the DEAD environment variable for more information.

“r filename
reads in the contents of the specified file and adds that text at this point in the mes-

sage.
“stext setsthe Subj ect lineto the given text.

"t address address ...
adds the given addresses to the To: list (people who will receive the message).

\% invokes a screen (visual) editor on the message that you have composed. The
VI SUAL variable determines the editor that isinvoked.

“w file writes the current text of your message to the specified file. The header lines for the
message are not written.

X quits in the same way as "q, except that the message is not saved in the dead.|etter
file

Commands and Utilities 1-317



mailx(1) MPE/iX Shell and Utilities mailx(1)

"< filename
is the same as the r command.

"< lcommand
executes the given shell command and adds the standard output of that command at
this point in the message. For example, your message might contain

My programis giving nme this odd output:
"< Iprog
VWhat do you think is causing it?

"| command
pipes the current message through the specified shell command. If the command ter-
minates with a successful exit status, the output of the command replaces the text of
the current message. For example,

| ft

fills and justifies the lines of your message and replaces the message with the format-
ted message. "| uses the shell given by the SHEL L environment variable to run com-
mand.

"1 command
executes the given shell command. For example,

"1 lc

can be used to obtain alist of filesin the current directory. The shell that isinvoked
to execute the command is given by the SHELL environment variable; see the
ENVIRONMENT VARIABLES section. If the bang variable is set, mai | x replaces
each unescaped exclamation mark (!') in command with the command executed by
the previous ! command or ! command escape.

marks the end of input in a mail message.

~: mail_command
executes the given command mode mail_command. This is only valid when you
entered mai | x in command mode, then went into input mode to compose a message.

~_ mail_command
isthe same as the ™: command.

~? displays a summary of the input mode commands.
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Start-Up Files
When you invoke mai | x in command mode, mai | x does the following:

1. Sets al variables to their default values. Processes command-line options, using
them to override any corresponding default values.

2. Imports appropriate external environment variables, using them to override any cor-
responding default values.

3. Reads commands from the system start-up file, / et ¢/ mai | X. r ¢ This sets up vari-
able values and definitions that should be common to all users. If you do not want
mai | x to read the system start-up file, use the —n option on the mai | x command
line.

4. Reads your personal start-up file, given by the environment variable MAI LRC. By
default, thisisthe. mai | r ¢ under your home directory.

Typicaly, start-up files set up display options and define aliases; however, any command is
valid in a start-up file except for the following:

Copy edit fol | owmup Fol | owup
mai | hol d preserve reply
Reply respond Respond shel |

vi sual !

If alinein astart-up file contains an error or an invalid command, the rest of the start-up fileis
ignored. mai | x ignores blank linesin astart-up file.

EXAMPLES
The following example composes and sends a message to several users. Items shown in italics
are output by mai | x itself.

mai | x j ean

Subj ect: reetings

This is just a short note to say hello.
“c juan john johann

Onthefirst ling, the message isjust addressed toj ean. The “c line adds more people who will
receive copies of the message.

ENVIRONMENT VARIABLES
A large number of variables control the behavior of mai | x. These environment variables are
divided into two classes: ones which always come from the external environment; and ones
that may be set up in either the external environment or within amai | x session.
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The following variables always come from the external environment; these can be changed
inside amai | x session, except where marked.

HOVE
gives the name of your home directory. This cannot be changed inside mai | x.

L OGNAMVE
gives your login name.

MAI LDI R
gives the name of the directory where system mailboxes are stored. If thisis not set,
the default is/ usr/ mai | . The actual name of auser’s system mailbox is derived in
a system-dependent way by combining MAI LDI R and the user’s login name. For
mai | x to work properly, the MAI LDl Rdirectory must exist.

MAI LRC
gives the name of your start-up file. This cannot be changed inside mai | x. By
default, MAI LRC has the value $HOVE/ . mai | r ¢ . For more on start-up files, see
the Sart-Up Files section.

The HOVE and L OGNAME variables must be set before you enter mai | x; otherwise, mai | x
does not work properly. These variables are set automatically for you if you login using the
| ogi n(2) facilities. If you do not login, you must set the variables in some other way, using
the commands:

export LOGNAME=name
export HOVE=directory

The remaining variables may be set in the external environment or in the course of amai | x
session. The value of avariable may be set or changed with the set command; avariable may
be discarded with the unset command. You will find it convenient to create a start-up file that
sets these variables according to your preferences; this eliminates the need to set variables by
hand every time you enter mai | x.

Many of the following variables represent on/off options. If you set the variable itself (to any
value), the option is turned on. To turn the option off, you may unset the variable, or set a
variable consisting of no followed by the name of the original variable. For example, setting
aut opri nt turnsthe autoprint option on, and setting noaut opr i nt turnsit off.

al I net
assumes that network addresses with the same login component refer to the same per-
son. Network addresses typically consist of several components, giving information
that lets a mail server identify a machine on the network, aroute to that machine, and
the login name of a user on that machine. mai | x assumes that the login name is the
last component.
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For example,
print nane

displays all messages that originated from the same login nane, regardless of the rest
of the network address. The default is noal I net, where different addresses are
assumed to be different users, even if the login name components are the same.

append
appends messages to the end of the mbox file upon termination. The default is
noappend, messages are placed at the beginning of the mbox file instead of the end.

ask  prompts you for a Subj ect: line when composing a message (if you have not
already specified one with the —s option). Thisoption isturned on by default; to turn
it off, set noask.

askbcc
prompts you for aBcc: list when composing a message. The default is noaskbcc;
you are not prompted.

askcce
prompts you for a Cc: list when composing a message. The default is noaskcc;
you are not prompted.

asksub
isthe ssme as ask. noasksub isthe same as noask.

aut opri nt
displays the next message automatically when you delete a message, and displays
messages as you undelete them. The default is noaut opri nt; you are not shown
messages that you delete or undelete.

bang
records shell commands executed inside the mai | x session (for example, through
the ™! input mode command). Then, if you issue a shell command and the shell com-
mand contains a! character, mai | x replaces that character with the command line
for the previous shell command. The default is nobang, in which case a! in ashell
command line is not treated specialy.

cnd

contains a command, possibly with options. This specifies a default command line to
be used for the command mode pipe command. For example,

set cnd="nore"

pipes messages through nor e when the pipe command is invoked.
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conv

specifies that uucp network addresses are to be converted to a different style. The
conv variable is assigned a code word indicating the desired style. At present, the
only code word recognized isi nt er net , which stands for the RFC822 specifica-
tions for network mail addressing. To make use of such addresses, you must have
mail server software that can send and receive messages using such addresses; MPE/iX
Shell and Utilities itself does not provide any software for transmitting messages to
different systems. By default, conv isnot defined and no conversion takes place.

crt
contains an integer number. 1f a message has more than this number of lines, mai | x
pipes the message through the command given by the PAGER variable, whenever it
displays the message. If thisvariable is set to null, mai | x treats it asavalue of zero
and pipes all messages through PAGER. The default isnocrt .

contains the name of afile that can be used as the dead.letter file. Partial messages
are saved in thisfile if an interrupt or error occurs during creation of the message or
delivery. By default, the name of thisfileis $HOVE dead. | etter.

dot
accepts aline consisting of only adot (. ) as the end of amessage in input mode (it is
equivalent to ~. ). The default is nodot . If i gnor eeof is set, mai | x ignores a
setting of nodot ; the dot is the only way to terminate input mode.

EDI TOR
gives a command, possibly with options, that is invoked when using the command
mode edit or the input mode “e. The default isthe ed utility (see ed(2)).

escape
gives the character used to begin input mode commands. The default isthe tilde (7).
If thisvariable is set to null, mai | x disables command escaping.

flipr
reverses the meanings of the R and r commands. The default isnof I i pr. See aso
Repl yal I .

fol der

contains the name of the directory in which mai | x saves mail files. Whenever you
specify a file name for a mai | x command, putting a plus sign (+) in front of the
name specifies that the file is to be accessed under the f ol der directory. If the
value of f ol der begins with aslash, it istaken as an absolute path name; otherwise,
mai | x assumes that the directory is directly under your HOVE directory. f ol der
has no default value. If it is not set, the plus sign (+) has no special meaning at the
beginning of file names.
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header
displays a summary of message headers at the beginning of amai | x command mode
session. Thisisthe default.

hol d
keeps all messages in your system mailbox instead of saving them in your mbox. The
default isnohol d.

i gnore
ignores interrupts received while composing a message. The default is noi gnor e.

i gnor eeof
ignores EOF markers found while entering a message. The message can be ended by a
dot (.) or ". on aline by itself. The default isnoi gnor eeof .

i ndent
contains a string that mai | x uses as a prefix to each line in messages that "m and "M
insert. The default isoneTAB character.

i ndent prefix
the same as i ndent , contains a string that mai | X uses as a prefix to each line in
messages that “m and "M insert. The default is one TAB character. If both i ndent
and i ndent pr efi x are set, i ndent pr ef i x takes precedence.

keep
does not remove your system mailbox if the mailbox contains no messages. The
mailbox is truncated to zero length. If the default nokeep isin effect, empty mail-
boxes are removed.

keepsave

keeps messages in your system mailbox even if they have been saved in other files.
The default, nokeepsave, deletes messages from the mailbox if they have been
saved elsewhere.

LI STER
contains a command, possibly with options. mai | x invokes this command when dis-
playing the contents of the f o/ der directory for the folders command. If this vari-
ableisnull or unset, mai | x usesthel s utility. By default, this variable is unset.

MAI LRC
location of personal start-up file. See Sart-Up Files.

MBOX
gives the name of your mbox file. Messages that have been read but not saved else-
where are saved here when you quit (but not when you exit). The default is
$HOVE nmbox.
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nmet oo
when replying to a message with your login name in the recipient list, sends a reply
to al other recipients, the author and you. If nonet oo is set, you are not sent the
reply. The default is nonet oo.

onehop
attempts to send replies directly to the recipients instead of going through the origi-
nal author’s machine. When you reply to a message, your reply is sent to the author
and all recipients of the message. On anetwork, mai | x normally specifies the recip-
ient addresses so that the replies all go to the original author’s machine first, then on
to the other recipients.

out f ol der
causes files used to record outgoing messages (see the description of r ecor d) to be
located in the directory given by f ol der unless f ol der contains an absolute path
name. Thedefault is noout f ol der.

page
tells the pipe command to insert aformfeed character after each message that it sends
through the pipe. The default is nopage.

PAGER
contains a command, possibly including options. mai | x sends display output
through this command if the output is longer than the screen length given by
screen. Thedefault isthe nor e utility (see nmor e(1)).

pronpt
contains a string that mai | x displays to prompt for output in command mode. The
default is a question mark followed by a space (? ).

qui et
does not display the opening message and version number when mai | x begins a ses-
sion. Thedefault isnoqui et.

record
contains a file name where mai | X records every message you send. If recordis
not an absolute path name and the out f ol der variable has not been set, the file is
located under the HOVE directory. If the out f ol der variable is set, the file is
located in your f ol der directory. The default is nor ecor d.

Repl yal |
reverses the senses of the reply and Reply commands (so that reply only replies to
the author of a message, and Reply replies to the author and all other recipients). See
asoflipr.
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save
saves messages in your dead.letter file if they are interrupted while being composed.
The name of your dead.letter file is given by the DEAD variable. Setting nosave
disables this automatic save feature. The default is save.

screen
gives the number of headers that are to be displayed by the header s and z commands.

sendnai |
contains a command, possibly with options, that mai | x invokes to send mail. The
default ismai | . It can be any command that takes addresses on the command line
and message contents on standard input.

sendvai t

when sending a message through a network, mai | x waits for the mail server to finish
before returning to your session. Normally, it just submits the message to the server,
then returns immediately. The default isnosendwai t .

SHELL
contains a command, possibly with options. mai | x assumes that this command is a
command interpreter. mai | x invokes this command interpreter whenever it is asked
to execute a system command (for example, through the ! command mode com-
mand). The default isthe mPE/ix Shell (see sh(2)).

showt o
when displaying a header summary, displays the recipient’'s name instead of the
author’ s for messages where you are the author. The default is noshowt o.

sign
contains a string that is inserted into a message when you use the input mode “a com-
mand. mai | x interprets\ n and \ t in this string as the newline and tab characters,
respectively. The default is nosi gn.
Sign
contains a string that is inserted into a message when you use the input mode "A
command. Thedefault isnoSi gn.
toplines
gives the number of header lines that the top command displays. The default isfive.
TERM

contains the name of the terminal type. If screen is not set, TERMindividually
determines the number of linesin a screenful of headers.
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VI SUAL
contains a command, possibly with options, that mai | x invokes when using the
command mode visual or the input mode “v. The default isthe vi utility (seevi (1)).
FILES

mai | x usesthe following files:

/etc/mailx.rc
System-wide start-up file.

$MAI LRC
Personal start-up file. By default, MAI LRChas the value $HOVE . mai | r c.

$HOVE mbox
Default location to save read messages. You can choose a different file by assigning
the file name to the environment variable MBOX.

$MAI LDl R
Directory containing system mailboxes. By default, thisis/ usr/ mai | . You must
create the MAI LDI Rdirectory if it does not aready exist. For/ usr/ mai | , you can
create the directory with the commands

nkdir /usr
nkdir /usr/ mil

if the directory doesn't already exist.

dead. l etter
Default location to save partial letters.

DIAGNOSTICS

Possible exit status values are:
0  Successful completion. Also returned if —e is specified and there is new or unread mail.

1 Returned if —e is specified and there is no new or unread mail. Also returned to indicate
failure because of any of the following:
— there isno mail to read
— inability to create temporary file name or temporary file
— receipt of user interrupt while composing message
— inability to determine the user’ s identity

2 Failure due to any of the following:
— missing humber after —h
— missing address after —r
— missing subject after —s
— missing user after —u
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— invalid command line option
— use of interactive options when not using command interactively
Messages

M essage: al i as storage: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: al l ocati ng message address: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: al l ocati ng message header systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: At EOF

Cause: You tried to advance past the last message in the mailbox.

Action: Do not issue commands that try to access past the last message.

M essage: cannot find out who you are

Cause: Themai | x command was unable to find your user ID.

Action: Check with your system manager.

M essage: Cannot "preserve" in edit node

Cause: You can only use the preserve or hold commands when working with your sys-
tem mailbox.

Action: Make sure you are working with your system mailbox if you want to use the
preserve or hold commands.

M essage: Conmmand "command" is illegal in startup file.

Cause: Your start-up file contains a command that cannot be used in such files.

Action: See the Start-Up Files subsection for a list of commands that are not valid in
start-up files. Remove the offending command from your start-up file.

M essage: conmand " command": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: conmand fil e "cmdfilename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: creating tenmporary file name: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).
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M essage: el se: no matching "if" statenent

Cause: You issued an el se command without a corresponding if command.

Action: Ensure that all else commands are preceded by aif command.

M essage: endif: no matching "if" statenent

Cause: You issued an endif command without a corresponding if command.

Action: Ensure that all endif commands are preceded by aif command.

M essage: EOF inside "if" statenent

Cause: While processing an if command, mai | x encountered an end-of-file condition.

Action: If the if command isin your start-up file, ensure that you have included a corre-
sponding endif command. If you are entering the if in command mode, do not
enter the EOF character before issuing the endif command.

M essage: Extra argunents after "command' comrand

Cause: You included more arguments than command handles.

Action: Check the Command Mode Commands subsection for the correct arguments for
command.

M essage: failed

Cause: You tried to pipe output through a command and the command failed.

Action: Verify that the command being used is a valid MPe/ix Shell and Utilities com-
mand that is capable of reading from the standard input.

M essage: file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: fork fail ed: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: fork for shell conmmand: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: fork for shell: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: i f: mssing argunent

Cause: You did not provide an argument in an if command.

Action: Provide either r or s asthe argument of the if command.
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M essage: if: "s" or "r" are perm ssible argunments

Cause: You used an argument other than r or s with the if command.

Action: Useonly r or s astheargument for an if command.

M essage: | nappropri ate nessage

Cause: You tried to perform a command on an inappropriate message. For example,
you tried to undelete a message that was not deleted or you tried to respond to a
deleted message.

Action: Check the description of the command you are using to ensure that you are
using it correctly.

M essage: Invalid hop count: num

Cause: You specified the —h option, but the argument that you provided with it is not a
valid number.

Action: Provide avalid number as the argument to the —h option

M essage: I nval i d nessage nunber

Cause: You used a message number of O or one that is greater than the number of mes-
sages in the mailbox.

Action: Use a message number in the range from 1 to the number of messages in the
mailbox.

M essage: mail file "file" is | ocked

Cause: You tried to access amailbox that another process was already accessing.

Action: Wait until the other process completes its access then try again.

M essage: mai |l to conmand " command name": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: mail to file ‘fil enane’ : systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: M smat ched quote char

Cause: You specified the quote character quote char. This quote character must be
paired without a matching mate. The mate is missing.

Action: Provide the missing mate to quote char.

M essage: M ssing address after "-r"

Cause: You specified the —r option without providing an address as its argument.

Action: Provide an address following the —r option.

M essage: Mssing file after source conmmand

Cause: You issued a sour ce without specifying afile name.

Action: Specify afile name with the sour ce command.
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M essage: Mssing file nane

Cause: You issued a command which requires a file name without providing one.

Action: Specify afile name.

M essage: M ssi ng nunber of hops after "-h"

Cause: You invoked mai | x with the —h option without providing avalue following it.

Action: Provide a value following the —h option.

M essage: M ssing subject after "-s"

Cause: You invoked mai | x with the —s option without providing a subject string fol-
lowing it.

Action: Provide a subject string following the —s option.

M essage: M ssing user after "-u"

Cause: You invoked mai | x with the —u option without providing a user name follow-
ing it.

Action: Provide a user name following the —u option.

M essage: No applicabl e messages

Cause: You specified a message list that does not match any messages in the current
mailbox.

Action: No action required.

M essage: No messages sati sfy : colon modifier

Cause: You specified a colon modifier (oneof :d, :n, :0, :r,or :u)asyour mes
sage list and none of the messages in the current mailbox matched it.

Action: No action required

M essage: No previous file.

Cause: You used # to represent the file name of the previous file when there was no
previous file.

Action: Use adifferent file name indicator.

M essage: No value set for folder variable"

Cause: You have not provided avalue for the mai | x variable f ol der.

Action: Provide a value for the variable f o/ der either in the start-up file or in com-
mand mode.

M essage: Non- numeri c second argunent

Cause: The second argument in a message list was not numeric.

Action: Ensure that, when specifying a range of messages as arguments for a command,

you indicate the first and last message in the range with integers in the range 1
to the number of messages in the current mailbox.
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M essage: not in interactive node

Cause: You attempted to use an interactive mode command (through ~:) when you
did not invoke mai | x in interactive mode.

Action: Invoke mai | x ininteractive mode to use interactive mode commands.

M essage: Opti on —option ar gunent m ssi ng

Cause: You did not provide an argument for —option.

Action: Provide the missing argument.

M essage: Options applying only to interactive use were given.

Cause: You specified the —e, —f , —H, —N, or —u options when attempting to send mail.
These options are only for use when reading mail.

Action: Check the Options subsection for usable options when sending mail.

M essage: pathname: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: read error: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: Ref erenci ng before first nessage

Cause: You used the - notation to try to reference the message before the first one in
the mailbox.

Action: Do not use - when the current message is the first message in the mailbox.

M essage: Ref erenci ng beyond | ast nessage

Cause: You used the + notation to try to reference the next message when the current
message was the last one in the mailbox.

Action: Do not use + when the current message is the last message in the mailbox.

M essage: rewiting "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: temporary file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: Too many nmail folders specified on command |ine.

Cause: When specifying the —f option, you named more than one mail folder on the
command line.

Action: List only one file name on the command line.
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M essage: Unknown conmand " command"

Cause: You entered acommand that does that not exist in mai | x.

Action: Verify that you spelled the command name properly and that it is a valid
mai | X command.

M essage: Unknown conmand "~ command'. Type ~? for help.

Cause: You entered an input mode command that does not exist.

Action: Check the Input Mode Commands subsection to ensure that the command is
valid. Remember that ~ isthe default escape character and may be changed by
the escape variable.

M essage: Unknown option "—option"

Cause: You specified acommand line option that is not valid for mai | x.

Action: Check the Options subsection for alist of valid mai | x options.

M essage: Unknown col on nodi fier ": colon modifier”

Cause: You used an unknown colon modifier in amessage list.

Action: Check the Command Mode Commands subsection for alist of valid colon modi-
fiers.

M essage: variable: no such vari abl e

Cause: You tried to make use of avariable that does not exist.

Action: Check to make sure that you have spelled the variable name correctly or define
the variable with a set command.

M essage: variable: read-only variable

Cause: You cannot change the values of some environment variables, such as HOVE
and MAI L RC, from within mai | x. Youtried to change the value of such avari-
able.

Action: Do not try to change the value of read-only variables.

M essage: variable "cnd" not set

Cause: You invoked the pipe command without any arguments and have not assigned a
value to the cnd environment variable. This variable indicates the default com-
mand to pipe messages through.

Action: Assign avalue to cnt.

M essage: vari abl e storage: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: wite error: sysemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).
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PORTABILITY
POSIX.2. x'OPEN Portability Guide 4.0. UNIX System V.

UNIX System V has a compatible mai | x utility while Berkeley systems have a similar utility
knownas Mai | .

The —d, —F, —r, and —U options, the Copy, echo, followup, Followup, Save, Unread, and
version commands, and the all net, conv, onehop, repl yall, sendnail, and
sendwai t variables are extensions to the PosIx standard.

MPE/iX NOTES
Since the current MPE/ix implementation of mai | x does not support the native MPE mailer,
you cannot use it to send mail to other systems. On MPEIiX, it uses the t smai | delivery

agent.
Also,since an MPE/iX child process cannot survive the death of its parent, you should always
use mailx with the variable sendwai t turned on. By default, this variable isturned off; how-

ever, the default system configuration file for mai | x (/ et ¢/ mai | x. r ¢) contains aline that
turnsit on.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
echo(1), ed(2), f nt (1), sh(2), vi (1),t smai | (3)
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NAME

make — maintain program-generated and interdependent files
SYNOPSIS

make [-Eei npgr st uWwx] [-k| =S] [—c dir] [-f fil¢e] ...

DESCRIPTION

[macro definition] ... [target ...]

make is a command that helps you manage projects that contain a set of interdependent files.
Typical examples would be a program with many source and object files, or a document that is
built from source files, macro files, and so on. make keeps al the files up-to-date with one

another:

if one file changes, make updates all the other files that depend on the changed file.

Note: Thisimplementation of nake features the . POSI X special target to provide maximum
portability. When you specify this target, make processes the makefile as specified in the
POSIX.2 standard. For details, see the description of . POSI X in the Special Targets section of
this man page.

Options
make accepts the following options:

1-334

—c dir

attempts to change into the specified directory when make starts up. If make can't
change directory, an error message is displayed. Thisis useful for recursive makefiles
when building in a different directory.

suppresses reading of the environment. If neither —E nor —e are specified, make
reads the environment before reading the makefile.

reads the environment after reading the makefile. If neither —E nor —e are specified,
mak e reads the environment before reading the makefile.

uses file as the source for the makefile description. nake ignores the makefiles
specified as prerequisites to the . MAKEFI LES target. If you specify file as—, make
reads the standard input.

ignores all errors and continues making other targets. This is equivalent to the
. | GNORE attribute or macro.

makes all independent targets, even if an error occurs. Specifying —k tells make to
ignore the error and continue to make as much as possible. make does not attempt to
update anything that depends on the target that was being made when the error
occurred.

displays the commands that make would execute to update the chosen targets, but
does not actually execute the commands unless they have a plus sign (+) prefix.
When this option is specified, make displays lines with an at sign (@ prefix on the
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standard output. This feature works with group recipes, but in these cases, make
executes the commands. If nmake finds the string $( MAKE) in a recipe ling, it
expands it, adds —n to the MAKEFLAGS, and then executes the recipe line. This
allows you to see what recursive calls to make do. The output correctly shows line
breaks in recipes that are divided into several lines of text using the \<newline>
sequence.

-p displays the digested makefile including the complete set of macro and target defini-
tions in a human readable form that is useful for debugging, but cannot be used as
input to make.

—q checks whether the target is up-to-date. If it is up-to-date, make exits with a status
of 0; otherwise, it exits with a status of 1 (typically interpreted as an error by other
software). When you specify —q, make does not execute any commands unless they
have aplus sign (+) prefix.

—r does not read the default rules from the startup file defined by the MAKESTARTUP
environment variable.

-S terminates make if an error occurs during operations to bring a target up-to-date
(opposite of —k). Thisisthe default.

-s does not display the commands make executes, warning messages, or touch mes-
sages (seethe —t option). Thisisequivaent to the. SI LENT attribute or macro.

—t touches the targets to mark them as up-to-date, but only executes commands to
change a target if the target has a plus sign (+) prefix. make does not touch targets
that are already up-to-date or targets that have prerequisites but do not have recipes.
make displays a message for each target file which indicates the file name and that it
was touched.

—-u forces an unconditional update: make behaves as if al the prerequisites of the given
target are out-of-date.

-V displays the version number of nake and alist of built-in rules.

-V displays a detailed account of make’s progress. This includes what files it reads, the
definition and redefinition of each macro, meta-rule and suffix rule searches and
other information.

—X exports all macro definitions to the environment. This happens before make begins
making targets (but after it reads the entire makefile).

Targets
A target is normally afile that you want to ensure is up-to-date with the files on which it is
dependent. For example, you may want to check to see if a compiled C program is based on
the most recent version of its source code and if not, recompile the source code to get an
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up-to-date version. In this case, the compiled program file is the target and the corresponding
source code files are prerequisites (that is, the files on which atarget is dependent).

make updates all targets that are specified on the command line. If you do not specify any
target, make updates the targets in the first rule of the makefile. A target is out-of-date if it is
older than any of its prerequisites (based on modification times) or if it does not exist. To
update atarget, make first recursively ensures that all the target’s prerequisites are up-to-date,
processing them in the order in which they appear in the rule. If the target itself is out-of-date,
make then executes the recipe associated with the target. If the target has no associated rec-
ipe, make considers it up-to-date.

make also supports another form of targets known as special targets described in the Special
Targets section of this man page.

Makefiles
A makefile is a text file which describes the dependencies between various files. A makefile
normally contains a list of targets and identifies the prerequisites on which each depends. It
also contains a series of instructions, called recipes which describe the actions to be taken if a
given target is out-of-date with its prerequisites.

By default, if you do not specify the —f option, make looks for afile in your current directory
named makef i | e. If make does not find thisfile, it searches your current directory for afile
named Makef i | e. If make findseither file, it is used as your makefile.

You can change the default makefiles with the . MAKEFI LES special target (see the Special
Targets section of this man page).

Macro Definitions
Macro definitions may take several forms.

macro = string

isthe usua form. If string contains macro references, make does not expand them when the
macro is defined, but when the macro is actually used.

macro : = string

expands macros inside string before creating macro.
macro += string

adds string to the previous value of macro.

You can use any amount of white space on both sides of macro operators. nmake defines the
name macro to have the value string and replaces it with that value whenever it is used as
$( macro) or ${ macro} within the makefile. It is possible to specify a $( macro_name) or
${ macro_name} macro expansion where macro_name contains more $(...) or ${...}
macro expansions itself.
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Normally, make does not include white space at the beginning and end of string in the defini-
tion of macro; however, it never strips white space from macros imported from the environ-
ment. If you want to include white space in a macro definition specified on the make com-
mand line, you must enclose the definition in quotes.

mak e resolves macro definitions in the following order:
1. Macro definitions in the built-in inference rules.
2. Contents of the environment.
3. Macro definitions in the makefiles (in the order they appear).
4. Macro definitions on the command line.

If amacro is aready defined when make encounters a new definition for it, the new definition
replaces the old one. For example, a macro definition for name on the command line overrides
adefinition for name in the makefile.

Macro Modifiers
MAKE supports macro expansions of the form:
$(macro_nane: nodifier_list:nmodifier_list:...)

Possible modifiers are:

" " dtring” prefix tokens

+" string" suffix tokens

b file portion of all path names, without suffix
d directory portion of all path names

f file portion of all path names, including suffix
I all characters mapped to lowercase

s/ pat/ string/ simple pattern substitution

suf fi x=string suffix replacement

t " separator” tokenization

u all characters mapped to uppercase

You may specify macro modifiersin either upper or lowercase.
For example, with

test = D1/D2/d3/a.out f.out dil/k.out
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we have
Htest:d) ->D/@d3. dl
Htest:b) ->af k
Htest:f) ->aout f.out k. out
Htest: (B ->D/@ddaf dU/k
Htest:s/out/in} ->D//ddainf.indl/kin
Htest:f:t"+') ->a out+.out+k out
Htest:t"+") -> O/ ¥/ d3/ a out + . out +d1/ k. out
Htest:u) ->D/BAQI F QT DY/K QJr
Htest:l) ->dl/d2/d¥aout f.out dl/k.out
Htest:""/rd") ->/rd D/ dYaout /rd/f.out /rd dl/k. out
Htest:+'.2Z") ->O/@ddaout.Zf.owt.Zdl/k. out.Z

Run-time Macros

Run-time macros can take on different values for each target.

$@

$%

$&

$?
&

The full target name. When building a normal target, this macro evaluates to the full
name of the target. When building a library, it expands to the name of the archive
library. For example, if the target is

nyl i b( menber)
$@expands to
nylib.

The full target name. When building a normal target, this macro evaluates to the full
name of the target. When building a library, it expands to the name of the archive
member. For example, if the target is

nyl i b( menber)
$%expands to
nmenber
The list of all prerequisites, in al rules that apply to the target. In :: rules, this
macro produces avalue identical tothe $~ macro.
Thelist of al prerequisites which are newer than the target.

Thelist of al prerequisites taken from the list specified on the rule line of the recipe
wherethe $~ appears.
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$< Subset of $~ which prompt the rule’s execution (specified on the rule line where the
$< appears). In normal rules, this contains the list of all recently changed prerequi-
sites. Ininference rules, this contains the single prerequisite associated with the cur-
rent, executing rule.

$> The name of the library if the current target isalibrary member.
$* The target name with no suffix ($( % db) ) or the value of the stem in ameta-rule.

The constructs $$@ $$% $$>, and $$* yield meaningful results when placed in a prerequi-
sitelist as adynamic prerequisite.

$$@stands for the target currently being made. The following two examples are equivalent:
fred : $$@c
fred : fred.c
The construct may be modified:
fred.o : $$(@b).c
If you are building a library, $$%stands for the name of the archive member being made. |If
you are building anormal target, $$%stands for the name of the target currently being made.
$$* stands for the name of the current target being made, but with no suffix.

If you are building a library, $$> stands for the name of the archive library being made. If
you are not building alibrary, itsuseisinvalid.

Comments
Comments begin with the number sign (#) character and extend to the end-of-line. make dis-
cards all comment text.

Makefile Contents
Inside makefiles, you can split long lines over several lines of text. To do this, put a backslash
(\) at the very end of the line. You can use this technique to extend comments as well as rec-
ipe lines and macro definitions for example.

If arule or macro definition must contain a# character, use\ #; otherwise, make mistakes the
# for the beginning of acomment. Also, $$ standsfor $.

File names that contain a colon (: ) must always be enclosed in quotes (" " ):

"a:target" : "a:prereq"
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Rules

The general format of aruleis

targets [ attributes] ruleop [ prerequisites] [ ; recipe]
{ <t ab> recipe}

The parts of the rule are described as follows.
targets one or more target names.

attributes
alist, possibly empty, of attributes to apply to the list of targets.

ruleop a separator string that separates the target names from the prerequisite names and
may also affect the processing of the specified targets.

prerequisites
alist of zero or more names on which the specified targets depend.

recipe
may follow on the same line as the prerequisites, separated from them by a semicolon
(; )- If such arecipe is present, nake takes it as the first in the list of recipe lines
defining how to make the named targets. Additional recipe lines may follow the first
line of the rule. Each such recipe line must begin with atab character.

The possible rule operators are listed as follows.

targets : preregs
simple rule definition. You can specify only one set of rules for making a target,
except within meta-rules. In meta-rules, you can specify more than one recipe for
making the target. If atarget has more than one associated meta-rule, make uses the
first meta-rule that matches.

targets :! preregs
executes the recipe for the associated targets once for each recently changed prereg-
uisite. Normally, the recipe is executed only once, for al recently changed prerequi-
sites at the same time.

targets :” preregs
inserts the specified prerequisites before any other prerequisites already associated
with the specified targets.

targets :— preregs
clears the previous list of prerequisites before adding the new prerequisites.
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targets :: preregs
is used for multiple rules applying to the same target. Each rule can specify a differ-
ent set of prerequisites with a different recipe for updating the target. If atarget is
out-of-date with respect to any of its prerequisites, make remakes the target using all
the recipe lines associated with the rules that mention those prerequisites.

targets :| preregs
isused in meta-rules. It tells make to treat each meta-dependency as an independent
meta-rule. For example:

%o :| archive/%c rcs/%c /srcarc/RCS/ % c
recipe...

isequivalent to

%o0 : archive/%c

recipe...

%0 : rcs/%c
recipe...

%o : /srcarc/rcs/%c
recipe...

This operator is particularly useful for searching for RCs archives. If the RCSPATH
variable used by Rcs is defined as

archive/ % ;rcs/ % ;/srcarc/rcs/ %
then the meta-rule

% : $(RCSPATH. s/ % /% :s/;/ I)
co -1 $<

searches the path looking for an RCs file and checks it out.

You can follow the first line of a rule with any number of recipe lines. Each of these must
begin with a tab character. You can follow the tab with —, @ + or all three. — indicates that
make is to ignore non-zero exit values when it executes this recipe line. @indicates that
make is not to display the recipe line before executing it. + tells make to always execute this
line, even when —n, —q, or —t is specified. This is particularly useful when calling make
recursively. If the recursive make line is preceded by a+,

make -n

executes the recursive make but puts the n in the MAKEFLAGS variable. This allows you to
see what the subsidiary makes do.

You can use atarget that has prerequisites but no recipes to add the given prerequisites to that
target’s list of prerequisites.
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Group recipes begin with [ in the first non-white space position of aline, and end with ] in
the first non-white space position of a line. Recipe lines in a group recipe need not have a
leading tab. nmake executes a group recipe by feeding it as a single unit to a shell. If you
immediately follow the [ at the beginning of a group recipe with one of —, @or +, they apply
to the entire group in the same way that they apply to single recipe lines.

Inference Rules
With inference rules, you can specify genera rules for building files rather than creating a
specific rule for each target.

MAKE provides two forms of inferences rule: suffix rules and meta-rules. It provides suffix
rules for compatibility with older makefiles. Meta-rules are a more general technique than
suffix rules for specifying make’s default behavior. They provide a superset of the functional-
ity of suffix rules.

make uses the inference rules to infer how it can bring a target up to date. A list of inference
rules defines the commands to be executed. The default st art up. mk contains a set of infer-
ence rules for the most common targets. You can specify additional rulesin the makefile.

When make finds no explicit target rule to update a target, it checks the inference rules. If
make finds an applicable inference rule with an out of date prerequisite, it executes that rule’'s
recipe. (See also the section describing the . DEFAULT special target).

Suffix Rules
make treats targets that begin with a period and contain no slashes or percent signs as suffix
rules. If there is only one period in the target, it is a single-suffix inference rule. Targets with
two periods are double-suffix inference rules. Suffix rules do not have prerequisites but do
have commands associated with them.

When make finds no explicit rule to update a target, it checks the suffix of that target (.sl)
against the suffix rules. make examines a prerequisite based on the base name of the target
with the second suffix (.s2) appended, and if the target is out-of-date with respect to this pre-
requisite, make executes the recipe for that inference rule.

Meta-rules take precedence over suffix rules.

If the target to be built does not contain a suffix and there is no rule for the target, make
checks the single suffix inference rules. The single suffix inference rules define how to build a
target if make finds arule with one of the single suffixes appended. A rule with one suffix .s2
defines how to build target from target.s2. make treats the other suffix (.s1) asnull.

For a suffix rule to work, the component suffixes must appear in the prerequisite list of the
. SUFFI XES special target. You turn off suffix rules by placing

. SUFFI XES:
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in your makefile. This clears the prerequisites of the . SUFFI XES target which prevents the
enaction of any suffix rules. The order that the suffixes appear in the . SUFFI XES rule deter-
mines the order in which make checks the suffix rules.

The following steps describe the search algorithm for suffix rules:

1
2.
3.

Extract the suffix from the target.
Isitinthe. SUFFI XES list? If not, then quit the search.

If itisinthe . SUFFI XES list, look for a double suffix rule that matches the target suf-
fix.

If you find one, then extract the base name of the file, add on the second suffix and see
if the resulting file exists. If it doesn’t, then keep searching the double suffix rules. If it
does exigt, then use the recipe for thisrule.

If no successful match is made, then the inference has failed.

If the target did not have a suffix, then check the single suffix rulesin the order that the
suffixes are specified in the . SUFFI XES target.

For each single suffix rule, add the suffix to the target name and see if the resulting file
name exists.

If the file exists, then execute the recipe associated with that suffix rule. If the file
doesn’t exist, continue trying the rest of the single suffix rules. If no successful match
is made, then the inference has failed.

MAKE also provides a specia feature in the suffix rule mechanism for archive library handling.
If you specify a suffix rule of the form

.a.suf:
recipe

the rule matches any target having the LI BRARYMattribute set, regardless of what the actual
suffix was. For example, if your makefile contains the rules

.SUFFI XES: .a .o
.a.0 :
echo adding $< to library $@

then if mem o exists

make "rmylib(mem o)"

Commands and Utilities 1-343



make(1) MPE/ix Shell and Utilities make(1)

causes
adding nemo to library nylib
to be printed.

Refer to Making Libraries in the User’s Guide for more information about libraries and the
. LI BRARY and . LI BRARYMattributes.

Meta-rules
Meta-rules have one target with a single percent symbol which matches an arbitrary string
called the stem; AYB matches any string which starts with prefix A and ends with suffix B. A
and/or B may be null. The %in a dependency stands for the stem.

The inference rule to update a target matching pattern p1%sl, where p1 and sl are prefix and
suffix strings of the target, having a prerequisite p2%s2, where %isthe stem from the target, is
specified asarule:

plysl : p29%s2 ; recipe. ..
Either the prefix or suffix string may be empty

With the internal macros you can specify general inference rules. If the target is out-of-date
with respect to this prerequisite, nake executes that inference rule's recipe.

Transitive Closure
Meta-rules provide a mechanism which allows several meta-rules to chain together to eventu-
ally create the target.

Thisis called transitive closure. For example, suppose you have the following two meta-rules

%o : %c
... rule body...
and
%c: %y
...rule body ...
When you specify

make file.o

make uses the first meta-rule to look for fil e. c. If it can't find an explicit rule to build
file.c, it again looks through the meta-rules and finds the rule that tells it to look for
file.y.
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make considers each meta-rule only once when performing transitive closure to avoid a situa-
tion where it loops forever. For example, if you have the rule

%: %cC
...rule body ...
the command
make file

causes nake to look for fi | e. c. If the meta-rules were not restricted and fi | e. ¢ did not
exist, then make would look for file.c.c,andthenfile.c.c.c, and so on. Because
mak e uses each meta-rule only once, this can’t happen.

make computes transitive closure once for each meta-rule head the first time the pattern
matches a target. When transitive closure is computed, nake adds all the computed rules to
the rule set for that meta-rule head. For example, if you have the rules

%: %o
recipe 1...
%o : %
recipe 2...

and you are making file, this target matches successfully against %causing make to compute
transitive closure for % Asaresult of this computation, anew rule is created:

%: %c
recipe 2. . .
. REMDVE target recipe for %.0, if not . PREQ QB
recipe 1. ..

make executes this rule if file.o doesn’t exist. When nake finishes the computation for the
rule head; it marks the rule head as transitive closure computed. Since make adds all possible
new rules to the rule set the first time the computation is done, it is not necessary to do it again
— nothing new is added. The term transitive closure is adapted from mathematical set theory.

Note: In set theory, if you have a set composed of pairs (a,b) and (b,c), then the set would be
transitively closed if (a,c) isalso in the set. Thisis exactly what make does: it adds (a,c) to the
set of meta-rules if there are aready rules (a,b) and (b,c) in the set.

The best way to understand how this works is to experiment with little make files with the —v
option specified. This shows you in detail what rules are being searched, when transitive clo-
sureis calculated and what rules are added.
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Attributes
make defines several target attributes. Attributes may be assigned to a single target, a group
of targets, or to all targets in the makefile. Attributes affect what make does when it needs to
update atarget. You can associate attributes with targets by specifying arule of the following
form:

attribute list : target ...

This assigns the attributes in attribute list to the given targets. If you do not specify any tar-
gets, the attributes apply to every target in the makefile. You can also put attributes inside a
normal rule, asin:

targets attribute list : prerequisite ...

These are the recognized attributes:

. EPI LOG
Insert shell epilog code when executing a group recipe associated with any target
having this attribute set.

. | GNORE
Ignore an error when trying to make any target with this attribute set.

. LI BRARY
Target isalibrary.

. LI BRARYM
Target isalibrary member (cannot be set by the user).

. PRECI QUS
Do not remove this target under any circumstances. Any automatically inferred pre-
requisite inherits this attribute.

. PROLGG
Insert shell prolog code when executing a group recipe associated with any target
having this attribute set.

. SETDI R
Change current working directory to specified directory when making associated tar-
gets. The syntax of this attribute is . SETDI R=path, where path is the path name of
desired working directory. If path contains any colon (: ) characters, the entire attri-
bute string must be quoted, not just the path name.

. SI LENT
Do not echo the recipe lines when making any target with this attribute set, and do
not issue any warnings.
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. SYMBOL
Target is an entry point into a module in alibrary (cannot be set by the user). This
attribute is used only when searching a library for a target. Targets of the form
i b((entry)) have thisattribute set automatically.

You can specify any attribute except . LI BRARYMand . SYMBOL. You can use any attribute
with any target, including specia targets.

Special Targets
Foecial Targets are called targets because they appear in the target position of rules; however,
they are really keywords, not targets. The rules in which they appear are really directives
which control the behavior of make.

The special target must be the only target in a special rule — you cannot list other normal or
specia targets.

Some specia targets are affected by some attributes. Any specia target can be given any
attribute, but often the combination is meaningless and the attribute has no effect.

. BRACEEXPAND
This target may have no prerequisites and no recipes associated with it. If set, the
target enables the outdated brace expansion feature used in older versions of make.
Older makes would expand a construct of the following form, beginning with each
token in the token list:

stringl{token_list}string2

Older makes would append st ri ngl to the front of each token in the list, and
st ri ng2 to the end of each token in the list. A more productive means for achiev-
ing the same result with modern versions of make relies on macro expansion with
prefix and suffix modifiers:

$( TOKEN_BASE: " "prefix": +"suf fix")

Note that the double quotes are required. Brace expansion is an outdated feature
available in past versions of make and future versions will dispense with it com-
pletely.

. DEFAULT
This target has no prerequisites, but it does have a recipe. If make can apply no
other rule to produce atarget, it usesthisruleif it has been defined.

. ERROR
make executes the recipe associated with this target whenever it detects an error
condition.
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. EXPORT

All prerequisites associated with this target which correspond to macro names are
exported to the environment at the point in the makefile at which this target appears.

. GROUPEPI LOG

make adds the recipe associated with this target after any group recipe for a target
that hasthe . EPI LOG attribute.

. GROUPPROLOG

mak e adds the recipe associated with this target before any group recipe for atarget
that has the . PROLOG attribute.

. | MPORT
make searches in the environment for prerequisite names specified for this target and
defines them as macros with their value taken from the environment. If the prerequi-

site . EVERYTHI NGis given, make reads in the entire environment (see —e and —E
options).

. | NCLUDE
Parses another makefile just asif it had been located at the point of the. | NCLUDE in
the current makefile. Thelist of prerequisites gives the list of makefiles to read.

. | NCLUDEDI RS

The list of prerequisites specified for this target defines the set of directories to search
when including a makefile.

. MAKEFI LES
The list of prerequisites is the set of files to try to read as the user makefile. These

files are made in the order they are specified (from left to right) until oneisfound to
be upto date. Thisisthefilethat isused.

. PCsI X
This target may have no prerequisites and no recipes associated with it. Process the
makefile as specified in the PosIx.2 draft standard. This special target must appear
before the first non-comment line in the makefile. The target does the following:

« causes make to use the shell when executing all recipe lines, make invokes one
shell per line, regardless of the setting of SHELL METAS.

« disables brace expansion (set with the . BRACEEXPAND special target).

« disables meta-rule inferencing.

« disables conditionals.

« disables dynamic prerequisites.

« disables group recipes.

- make does not check for the string $( MAKE) when run with the —n options speci-
fied.
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Control

. REMOVE
make uses the recipe of this target to remove any intermediate files that it creates if
an error is encountered before creating the final target. This does not remove files
marked . PRECI OUS or files that existed before nake began execution.

. SOURCE
The prerequisite list of this target defines a set of directories to check when trying to
locate atarget file name.

. SOURCE. x
Same as . SOURCE, except that make searches the . SOURCE. x list first when trying
to locate afile matching atarget with a name that ends in the suffix . x.

. SUFFI XES
The prerequisite list of this target defines a set of suffixes to use when trying to infer
aprerequisite for making atarget.

A name of the form library(member) indicates a member of alibrary. Thelibrary portion isa
target with the . L1 BRARY attribute and the member portion is a prerequisite of the library
target.

A name of the form library((entry)) indicates the library module that contains the given entry
point. Once again, the library portion is atarget with the. LI BRARY attribute. make regards
the library member that contains the entry point entry as a prerequisite of the library target.

Macros

make defines a number of control macros that alter its behavior. When there are several ways
of doing the same thing, control macros are usually the best. A control macro that has the
same function as a special target or attribute also has the same name.

Macros which are said to be defined internally are automatically created by make and you can
use them with the usual $( name) construct. For example, you can use $( PWD) to obtain
the current directory name.

Recognized control macros are:

DI RSEPSTR
Contains the characters used to separate parts in a path name and can be set by the
user. make usesthe first character in this string to build path names when necessary.

. EPI LOG
If assigned anon-null value, the . EPI LOGattribute is given to every target.

GROUPFLAGS
Specifies options to pass to GROUPSHELL when make invokes it to execute a group
recipe.
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GROUPSHELL
Gives the path name of the command interpreter (shell) that make calls to process
group recipes.

GROUPSUFFI X
Specifies a string for make to use as a suffix when creating group recipe files to be
handed to the command interpreter.

. | GNORE
If this is assigned a non-null value, make assigns the . | GNORE attribute to every
target.

| NCDEPTH
The current depth of makefile inclusion. Thisisset internally.

MAKE Thisis set by the startup file and may be changed by the user. The standard startup
file definesit as

$( MAKECMD) $( MFLAGS)

The MAKE macro is not used by make itself, but the string $( MAKE) is recognized
when using the —n option for single line recipes.

MAKECND
The name with which make was invoked.

MAKEDI R
Full path name of the initial directory in which nake began execution.

MAKEFLAGS
The MAKEFLAGS macro contains al the options and macros specified in the
MAKEFLAGS environment variable plus all the options and macros specified on the
command line, with the following exceptions:

« Specifying —c, —f , or —p in the environment variable resultsin an error.

« These same options, when specified on the command line, do not appear in the
MAKEFLAGS macro.

Options in the MAKEFLAGS environment variable may have leading minus signs and can be
separated by spaces. These are stripped out when the MAKEFL AGS macro is constructed.

Note: nmake aways reads the MAKEFLAGS environment variable before reading the
makefile. The —E and —e options do not affect this.
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MAKESTARTUP
Has the default value

/etc/startup. nk

To change where make looks for its startup file, you can set the environment variable
MAKESTARTUP before running make. Since make processes command line macros
after reading the startup file, setting this macro on the command line does not have
the desired effect.

MFLAGS
Same as MAKEFLAGS, except that it includes the leading switch character.

NULL  Permanently defined to be the NULL string.

. PRECI QUS
If thisis assigned a non-null value, make assigns the . PRECI QUS attribute to every
target.

. PROLCG
If this is assigned a non-null value, make assigns the . PROLOG attribute to every
target.

PWD  Full path name of the current directory in which make is executing.

SHELL Specifies the full path name of the command interpreter that make calls to process
single line recipes, when necessary. nmake passes recipe lines to this shell only if
they contain one or more of the characters given in SHELLMETAS; otherwise, it exe-
cutes them directly. By default, the value of the SHELL environment variable does
not affect the value of this macro; however, you can use the . | MPORT special target
to assign the environment variable's value to this macro. You can also use the
EXPORT specia target to assign this macro’s value to the SHELL environment vari-
able.

SHELLFLAGS
Specifies options to pass to the shell when invoking it to execute a single line recipe.

SHEL LMETAS
Specifies alist of metacharacters that can appear in single recipe lines. If make finds
any metacharacter, it invokes the recipe using the shell specified by SHELL; other-
wise, it executes the recipe without the shell.

. SI LENT
If this is assigned a non-null value, make assigns the . SI LENT attribute to every
target.

Commands and Utilities 1-351



make(1) MPE/ix Shell and Utilities make(1)

Making Libraries

A library is afile containing a collection of object files. To make alibrary, you specify it asa
target with the . LI BRARY attribute and list its prerequisites. The prerequisites should be the
object members that are to go into the library. When make makesthe library target, it assigns
the . LI BRARYMattribute to the prerequisites. Thistells the file search mechanism to look for
the member in the library if it cannot find an appropriate object file.

make tries to handle the old library construct format in a sensible way. When it finds
lib(member), it declares the lib portion as a target with the . LI BRARY attribute and the mem-
ber portion as a prerequisite of the lib target. To make the library properly, old makefile
scripts using this format must name the lib as a target and must try to bring it up to date. The
same thing happens for any target of the form lib((entry)). These targets have an additional
feature in that the entry target hasthe . SYMBOL attribute set automatically.

Conditionals
You specify the conditional expression as follows:

. | F expression
... I f text
. ELSE
. el se text
. END

or

. | F expression
if text
. ELSI F expression2
. elsif text
. ELSE
. el se text
. END

The. ELSE or . ELSI F portion is optional, and you can nest the conditionals (that is, the text
may contain another conditional). The . | F, . ELSE, . ELSI F, and . END must start in the
first column of the line. expression or expression2 can have one of three forms:

string
istrueif the given string isnon-NULL,
string == string

istrueif the two strings are equal, and

1-352 Commands and Utilities



make(1) MPE/ix Shell and Utilities make(1)

string !'= string

is true if the two strings are not equal. Typically, one or both strings contain macros, which
make expands before making comparisons. make also discards white space at the start and
end of the text portion before the comparison. This means that a macro which expands to
nothing but white space is considered a NULL value for the purpose of the comparison. If a
macro expression needs to be compared to a NULL string, compare it to the value of the
macro $( NULL) . The text enclosed in the conditional construct must have the same format
that it would have outside the conditional. In particular, make assumes that anything that
starts with atab inside the conditional isarecipe line. This means that you cannot use tabs to
indent text inside the conditional (except, of course, for recipe lines which always begin with
tabs).

ENVIRONMENT VARIABLES
mak e uses the following environment variable:

MAKEFLAGS
contains a series of make options which are used as the default options for any make
command. You may specify the options with or without leading minus signs (-) and
blanks between them. It may aso include macro definitions of the form usually
found on the command line.

MAKESTARTUP
contains the path name of the make startup file. By default, make uses the file
[ etc/startup. nk asits startup file. To use a different file, set this environment
variable before running make.

SHELL contains a name of a command interpreter. To assign this value to the control macro
SHELL, usethe. | MPORT special target. You can also use the . EXPORT specia tar-
get to assign the value of the SHELL macro to this environment variable.

FILES
make usesthe following file:

/etc/startup. nk
default startup file containing default rules.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.
1 Returned if you specified —q and file is not up to date.

255
An error occurred.
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Messages

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

.ELSE wi thout .IF

You specified a. ELSE statement without a corresponding . | F statement.
Provide the corresponding . | F and . END statements (if necessary), or remove
the . EL SE statement.

.IF .ELSE ... .END nesting too deep
Thenesting of . | F. ELSE .... END structures is too deep.
Modify your makefile so that these structures are not nested as deep.

<+ di versi on cannot be nested

You attempted to put one <+ diversion inside another <+ diversion. make
does not permit this.

Remove the nested <+ diversion.

<+ di versi on unterm nat ed

You specified a <+ to begin adiversion, but did not specify the corresponding
+>toendit.

Provide the closing +>.

<+ m ssing before +>

You specified a +> to end a diversion before specifying the corresponding <+
to begin it.

Ensure that corresponding <+ and +> symbols appear in the correct order.
Provide missing <+ or +> symbols, if necessary.

Ambiguity in %targets [targets], chose target target

There was more than one metarule that matched the target. The error message
showsthe rule that make will actually use.

Remove the extraneous metarules from the makefile.

attribute i gnored on speci al target [ special_target]
You tried to specify attributes for a special target which does not take attributes.
Remove the specia target or attribute from the offending rule.

Attributes possibly ignored

A special target may inherit attributes, but only certain attributes take effect on
specific specia targets.

Refer to DESCRIPTION section for more information about which attributes
may be applied to which specia targets.

Can’t touch library nenmber

mak e failed when trying to update the time stamp of an archive library member.
Ensure that the target file is a valid archive and that you have permissions to
update it.
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M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

Cannot find nenber defini ng archive( ( symbal))
make tried to locate the library archive member containing the symbol symbol.
Check that you archive file contains all the expected member files.

Cannot ni x single and group recipe lines
You attempted to mix recipe lines with group recipes for the samerule.
Either make the entire recipe a group, or remove the group.

Cannot open ' pathname’

make was unable to open a temporary file for adiversion or group recipe. You
may not be able to write to your TMPDI Rdirectory.

Make sure that the TMPDI R environment variable is set up properly, that you
have the appropriate permissions in that directory and that there is space on the
file system.

Cannot use -c, -f, or -p options in MAKEFLAGS.

You specified the —c, —f, or —p option in the environment variable
MAKEFLAGS.

Do not specify these options in MAKEFLAGS.

Configuration file ’filename’ not found

mak e was unable to find the configuration file filename.

Check that the configuration file exists, was named properly and that you have
the appropriate permissions. Also check the value of the variable
MAKESTARTUP.

Coul d not export macro

mak e was unable to export the name macro to the environment.

There may not be sufficient system resources to do the export. Free up some
resources and try again.

Don’t know how t o nake target
mak e was unable to find or infer arecipe to build the specified target.
Make sure that there isarule for this target in your makefile.

Duplicate entry [prerequisite] in prerequisite list
You have specified a prerequisite for atarget more than once.
Remove the duplicate prerequisite.

Duplicate entry [target] in target |ist
You specified atarget in atarget list more than once.
Remove the duplicate entry.

Enpty reci pe for special target special_target
The special target specified requires that a recipe also be specified for it.
Refer to the documentation for the target, and add an appropriate recipe.
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M essage: file "filename": systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: Fi | e filename not found

Cause: mak e was unable to find the file filename.

Action: Check that the file exists, was named properly and that you have the appropriate
permissions.

M essage: Found unmatched ']’

Cause: You specified a ] in your makefile for a group recipe without providing the
matching [ .

Action: Provide the missing [ .

M essage: GROUPSHELL macro not defined

Cause: You attempted to execute a recipe that required the shell and the GROUPSHEL L
macro was not defined.

Action: Make sure that the GROUPSHEL L macro is defined properly in your makefile or
startup. nk file

M essage: | mported macro 'macro’ not found in environnent

Cause: make attempted to import a macro that was not present in the program environ-
ment.

Action: Define the appropriate environment variable, remove the import rule or add the
. | GNORE attribute to the import rule.

M essage: I ncl ude fil efilename, not found

Cause: mak e was unable to find the file filename.

Action: Check that the file exists, was named properly and that you have the appropriate
permissions. Also check the prerequisites of the . | NCLUDI RS target to make
sure that it specifies the correct path.

M essage: I ncompl ete rul e reci pe group detected

Cause: You specified a group recipe but omitted the closing ] .

Action: Add the closing sguare bracket.

M essage: Inference rules result in circular dependency for [tar-
get]

Cause: When performing transitive closure on a set of metarules, nake discovered that
target hasitself as a dependent (that is, acircular dependency ).

Action: Remove or redefine one of the inference rules causing the circular dependency.
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M essage: Invalid library format

Cause: make attempted to access alibrary that was not in the correct format.

Action: Verify that your library is correct and rebuild it if necessary.

M essage: Li ne too | ong

Cause: make encountered a line that was too long to process either when reading afile
or performing macro expansions.

Action: Restructure you makefile so that the line can be shortened.

M essage: M ssing argunent for "—opt" option

Cause: You specified the —opt option but did not follow it with the expected argument.

Action: Provide the expected argument. Check the Options section of this man page for
alist of valid options and their arguments.

M essage: Mssing .END for .IF

Cause: You specified a. | F statement without the corresponding . END statement.

Action: Provide the missing . END statement, or remove the extra. | F statement.

M essage: M ssing targets or attributes in rule

Cause: make encountered a rule that had no targets or attributes specified when read-
ing input.

Action: Correct the syntax of your makefile.

M essage: Multiple . SETDI R for target i gnor ed

Cause: More than one . SETDI R attribute was specified for the target. The subsegquent
. SETDI Rs have been ignored.

Action: Remove the extra. SETDI Rs.

M essage: Multiple targets are not allowed in %rules

Cause: A metarule can have only one target specified.

Action: Refer to the section in the manual on inference rules and correct the makefile.

M essage: Mul tiply defined recipe for target target

Cause: You specified more than one recipe for target in different rules, and the rules
usethe : operator.

Action: Either use the : operator to handle independent recipes, or correct your
makefile.

M essage: Nane too | ong ' pathname’

Cause: You specified a path name which exceeds the maximum path name length for
make. You can use. SETDI R and relative names to traverse the directory tree,
aslong asthislimit is not exceeded.

Action: Restructure your makefile.
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M essage: No . I NCLUDE file(s) specified

Cause: You specified a . | NCLUDE special target without providing the names of the
files to be included.

Action: Refer to the documentation on the . | NCLUDE target and add the missing file
names.

M essage: No file nane for -f

Cause: You specified the—f option but did not follow it with afile name.

Action: Provide afile name following the —f option.

M essage: No macro nane

Cause: A macro assignment = appears without a macro name.

Action: Correct the offending line.

M essage: No 'makefile' present

Cause: make was unable to find Makefil e or nakefil e, and did not have any
default rules.

Action: Create the missing makefile, or add default rulesto st ar t up. nk.

M essage: No nore menory

Cause: mak e was unable to allocate storage space.

Action: Free up some resources and try again.

M essage: No tar get

Cause: make had a makefile to process, but did not find a rule defining a target to be
made.

Action: Add atarget rule to your makefile, or specify atarget on the command line.

M essage: No 'makefile' present

Cause: make was unable to find Makefil e or nakefil e, and did not have any
default rules.

Action: Create the missing makefile, or add default rulesto st art up. nk.

M essage: Nongl obal attributes ignored

Cause: You specified attributes that are nonglobal. make will ignore them.

Action: Remove the offending attributes.

M essage: Only a single %allowed in a target pattern

Cause: A metarule target may contain only asingle’%'.

Action: Remove the additional percent signs.

M essage: Only one .SETDIR attribute allowed in rule |ine

Cause: You have arule with more than one . SETDI R attribute.

Action: If you want make to search for afile in a number of different directories, use

the . SOURCE special target.
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M essage: Openfile: bad name

Cause: make attempted to open afile with an invalid or NULL name.

Action: Edit the makefile and correct the file name.

M essage: Qperator after special target treated as ':’

Cause: You specified a modifier, such as !, with a rule defining a special target. make
ignores any such modifiers.

Action: Remove the extraneous modifier.

M essage: Option -c failed to change directory to "pathname": sytem
error

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: Opti on —option ar gunent m ssi ng

Cause: You did not provide an argument for —option.

Action: Provide the missing argument.

M essage: reading fil e: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: SHELL macro not defined

Cause: You attempted to execute a recipe that required the shell and the SHELL macro
was not defined.

Action: Make sure that the SHELL macro is defined properly in your makefile or
startup. nk file

M essage: Speci al target target cannot be a prerequisite

Cause: You tried to use a special target as a prerequisite.

Action: Edit the makefile, and remove the specia target from the prerequisite list.

M essage: Speci al target nust appear al one

Cause: Various special targets cannot appear with other targets in arule. For example,
arule with . ERROR as a specia target cannot mention any other target.

Action: Correct the offending line.

M essage: Syntax error in %rule, mssing %target

Cause: You specified your meta-rule incorrectly. Thetarget must contain a %.

Action: Correct the syntax of the rule.

M essage: Target ‘target’ cannot mix ':’ and '::’ rules

Cause: You have defined a rule for target using the : : operator, and then followed this
with another rule for target using the : operator.

Action: Either modify the second ruleto use : : or removeit.
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M essage: Too many arguments -- limt num

Cause: Too many arguments were produced when make tried to exec alinein arecipe.

Action: Simplify the recipe line.

M essage: Too many nmakefiles specified

Cause: You specified too many files using the —f option.

Action: Combine one or more filesinto asingle file.

M essage: Too many open files. Max nesting | evel isnum

Cause: You have exceeded the maximum limit of . | NCLUDES.

Action: Check to see if you have recursively included a make file, or simplify your
makefile.

M essage: Unabl e to change directory to ' pathname’

Cause: mak e was unable to change directories to pathname.

Action: Check that the directory name specification is correct and that you have the
appropriate permissions for the directory.

M essage: Unable to determ ne current directory

Cause: mak e was unable to find out what its current directory was.

Action: Verify that you have all necessary permissions to determine your current direc-
tory.

M essage: Unable to return to directory ' pathname’

Cause: make was unable to change directories.

Action: Check directory path specification and verify that you have the required permis-
sions.

M essage: Unknown option "—option"

Cause: You specified an option that is not valid for this command.

Action: Check the DESCRIPTIONS section for alist of valid options.

M essage: Unmat ched . END

Cause: You specified a. END statement without the corresponding . | F statement.

Action: Provide the missing . | F statement, or remove the extra . EL SE statement.

M essage: Unmat ched "quot e

Cause: You specified an opening " on aline that did not contain aclosing .

Action: Correct the offending line.

M essage: Wite error on tenp file

Cause: An error occurred while trying to write on a diversion or group recipe tempo-
rary file.

Action: Ensure that there is space on the file system containing the temporary file.
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PORTABILITY
POSIX.2. x}OPEN Portability Guide 4.0. All uNIX systems.

The following features of MAKE are enhancements to POSIX.2:

LIMITS

Thefollowing options; —c dir, —E, —u, -V, —v, —X.

The —n option has enhanced functionality not covered by the standard; for more informa-
tion see the explanations of the —n option and the . POSI X specia target in this man
page.

The following run-time macros; $&, $~ , $>.

The following dynamic prerequisites; $$% $$>, $$*, $$@

All macro expansions.

Macro assignments of the following forms:

macroname : = stringassigned
macroname += stringassigned

Brace expansion.
Backslash continuation.
The quoting mechanism, as in the following example:

"a:target" : "a: prerequisite”
All rule operators except the colon (: ).
Conditionals.
Meta-Rules.

All MAKE attributes except; . | GNORE, . PRECI QUS, . SI LENT (referred to in POSIX.2 as
special targets).

All MAKE special targets except; . DEFAULT, . POSI X, . SUFFI XES (referred to in
POSIX.2 as special targets).

All MAKE control macros except SHELL (referred to in POSIX.2 as control macros).

No single makefile script line can be longer than 8192 chars. In some environments the length
of an argument string is restricted.

MPE/iX NOTES
The current MPE/iX implementation of nake does not understand the format of libraries. Asa
result, it is ubable to extract the date/time stamp for an archive and thus, cannot compare that
date/time stamp to those of other files.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.
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NAME
man — print sections of the online reference manual

SYNOPSIS
man [-wx] [-Mpath] [section] entry ...

man [—kwx] [-Mpath] keyword ...

DESCRIPTION
The man command either prints portions of the online manual to the standard output or
searches for manual entries having the specified keywords associated with them.

man recognizes the following options:
-k searches a precomputed database of synopsis lines for information on keywords.

—Mpath
searches the directories indicated by path for manual entries. If —Mis not specified,
man uses the path specified in the MANPATH environment variable if set; otherwise
man searches/ usr/ man. All manual entries are found by searching similarly struc-
tured file trees rooted at one or more places. See the FILES section for a description
of what files and directories man should find in each directory that it searches.

—-W only displays the file name of the file containing the manual entry.
—X displays what files man is searching to find the manual entry.

section is a number (0-9) representing a section of the manual. man will search within the
specified section for entry.

Normally, man displays each specified entry of the manual. You can instruct man to only
search a given section of the manual by specifying the section number on the command line.
The online reference manual for MPE/iX Shell and Utilities contains five basic sections:

1. Commands
2. System Interface Calls
3. CRuntime Library

4. File Formats
5

Miscellaneous Information
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To find a given entry, man follows these search rules. If you specified a section, man searches
for the appropriate entry in that section of the manual; otherwise man looks for the first entry
named entry regardless of the section. If any rule results in finding the man page, man dis-
plays the entry and exits.

* man checks each directory in MANPATH for a file named man. dbz. If it exists, man
looks for the requested entry in itsindex (see File Format).

»  For each possible section (that is, section if you specified it, or al sections in order from 1
through 9, then 0 if you did not):

. man checks each directory in MANPATHfor a file named cat n/ entry.n, where n is
the section number. If it exists, man checks to see if it was compressed with pack or
conpr ess, and uncompressesiit (calling pcat if thefile was packed.)

. man checks each directory in MANPATHfor afile named mann/ entry.n. Thisisthe
unformatted manual entry. Itisassumedtobeint r of f format.

If output is to the terminal, then man invokes a pager command to filter and display the man-
ual pages. If MANPAGER is defined, it is used. If not, then if PAGER s defined, it is used;
otherwise, man defaults to using the command:

more —-A -s

File Format

The manua files are normally kept in asingle large file, called man. dbz. Thefile starts with
amagic text string:

I <man dat abase conpressed>\n
and continues with the index:

14 bytes formatted man page nane
9 bytes seek pointer
9 bytes length

The name is simply the entry name, followed by dot and the section number, for example, this
man page would be named man. 1. When nman finds a matching entry, it then seeks to the
point in the file specified by the given seek pointer, and uncompresses for length bytes. Each
manual entry is compressed separately.

EXAMPLES
In order to find out which utilities do comparisons, it might be useful to type:

man -k conpare
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ENVIRONMENT VARIABLES
The following environment variables affect man:

MANPATH
contains alist of paths to search for man pages.

MANPAGER
PAGER contains an output filtering command for use when displaying manual entries on a
terminal.

TMPDI R
identifies the directory where temporary files reside.

FILES
man uses the following files and directories:

[ usr/ man
default directory for online manual

cat[0-9]/*.[0-9]
subdirectories containing pre-formatted manual entries in normal, compressed, or
packed form.

man[ 0-9]/*.[0-9]
unformatted manual entries.

whati s
database used by —k option.

man. dbz
master file containing all manual entries.

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages
M essage: child process creation: syssemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: execut e "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
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M essage: i nsufficient menory: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: keyword: not hi ng appropriate

Cause: man found no entries for the specified keyword in thewhat i s database.

Action: Check that you spelled keyword correctly. Try arelated keyword.

M essage: M ssing path after -M

Cause: You specified the —Moption but did not provide a path as an argument.

Action: Provide the missing path.

M essage: No entry for "entry" in sectionsec of the manual .

Cause: man found no man page for entry in the specified section of the manual.

Action: Check that you spelled entry correctly, that you specified the correct section of
the manual, and that the man command will search the path containing its man
page.

M essage: No manual entry for "entry".

Cause: man found no man page for entry in any section of the manual.

Action: Check that you spelled entry correctly, and that man command searches the
path containing its man page.

M essage: no pi pes avail abl e: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: systemcall fail ed: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: Unknown opti on "—option"

Cause: You specified an option that is not valid for man.

Action: Check the DESCRIPTION section for alist of valid man options.

Since man calls unconpr ess to decompress the man. dbz file, it is also possible to receive
anunconpr ess error. Seethe unconpr ess(1) man page for more information.

PORTABILITY

POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

The elements of the environment variable MANPATH are separated by colons.

The —M option, the —x option, the —w option, the MANPAGER environment variable, the
default pager, and the ability to specify section on the command line are all extensions to the
POSIX standard.
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MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
conpr ess(1), hel p(1), nor e(1), pack(l)
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NAME
merge — three-way file merge
SYNOPSIS
nmer ge [-H] [-h] [-p] [-q] [-Z] filel root file2 [markl [mark2]]
DESCRIPTION
nmer ge incorporates all changes that lead from root to file2 into filel. The result is stored in
filel.

nmer ge is useful for combining separate changes to an original. Suppose root is the original,
and both filel and file2 are modifications of root. Then, mer ge combines both changes.

An overlap occurs if both filel and file2 have changes in a common segment of lines. ner ge
prints how many overlaps occurred, and includes both alternatives in the result. The aterna
tives are delimited as follows:

<<zzz<< filel
linesin filel

linesin file2
>>>>>>> file2

If there are overlaps, you should edit the result and delete one of the alternatives.

Putting in a word or phrase for markl and/or mark?2 lets you change what is printed to mark
overlapping lines in filel and/or file2. You must use double quotes if you substitute in a phrase
rather than a single word.

RCS users normally use r cser ge(1) to access this functionality rather than calling mer ge

directly.
Options
nmer ge accepts the following options:
—-H tellsdi f f to use the —H option when called by ner ge.
—h tellsdi f f to use the —h option when called by ner ge.
-p sends the final result of the merge operation to the standard output. Normally,
nmer ge storesthe result in filel.
—q quiet mode; suppresses diagnostics.
-Z security mode; overwrites temporary files with null bytes before unlinking.
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DIAGNOSTICS

Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

cannot find "diff3" command: systemerror
Seesyserror (3).
Seesyserror (3).

cannot rename "namel" to "name2': systemerror
Seesyserror (3).
Seesyserror (3).

child process: systemerror
Seesyserror (3).
Seesyserror (3).

failure on dup() or dup2() call: sysemerror
Seesyserror (3).
Seesyserror (3).

filename: systemerror
Seesyserror (3).
Seesyserror (3).

menory allocation failure in strdup(): sysemerror
Seesyserror (3).
Seesyserror (3).

no tenporary files avail able

nmer ge was unable to create a necessary temporary file, probably because it
could not create a new unique name for the file.

Make sure that your system has a directory for storing temporary files (either
/t mp, or another directory indicated by the variable TMPDI R), and that this
directory has both space for new files and appropriate permissions.

temporary file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

tenmporary output file: systemerror
Seesyserror (3).
Seesyserror (3).
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M essage: Unabl e to open filefilename for zeroing: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Unable to stat filefilename when unli nki ng: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Unknown option "—option"
Cause: You specified an option that is not valid for ner ge.
Action: Check the DESCRIPTION section for alist of valid mer ge options.
M essage: Wite error when zeroing fil efilename: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).

PORTABILITY

All UNIX systems.

The options —H and —h are extensions to traditional implementations of mer ge. In traditional
RCS implementations, mer ge isashell script.

LIMITS

Limitsare those of di f f 3(1).

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

co(1),di ff(2),diff3(1),rcsmerge(l)
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NAME
mesg — allow or refuse messages

SYNOPSIS
mesg [y] [n]

DESCRIPTION

Note: The mPE/iX implementation of this utility does not function exactly as this man page
describes. For details, see the MPE/iX NOTES section at the end of this man page.

nmesg determines whether other users can send messages to your terminal witht al k,w i t e,
or similar utilities.

nmesg y

lets other people send you messages.
mesg n

tells the system not to let others send you messages.
mesg

outputs the current setting without changing it.

The terminal is determined by the first of standard input, standard output, or standard error
which is directed to aterminal.

DIAGNOSTICS
Possible exit status values are:

0 Receiving messagesis currently allowed.
1  Receiving messagesisnot currently allowed.

2 Anerror occurred.

Messages
M essage: Not setgid totermgroup -- contact your system adm nis-
trator
Cause: The process does not belong to the term_group group.
Action: Contact your system administrator.
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M essage: term group group s mssing -- contact your system
admi ni strator
Cause: nmesg was unable to find term_group (that is, the group that owns all the termi-
nals).
Action: Contact your system administrator.
M essage: term nal "term': systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: Unknown oper and " string"
Cause: You specified an operand string that was not the required yes or no expression
(normally y or n but may differ for other languages).
Action: Specify y or n as operands to nesg.
M essage: unknown t erm nal
Cause: nmesg was unable to determine a path for the terminal name, or none of standard
input, standard output, and standard error were aterminal.
Action: Make sure that standard input isaterminal, not aredirected file or a pipe.
PORTABILITY

POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

MPE/iX NOTES

The nmesg utility is currently implemented on MPE/ixX as a call to the MpPE/ix SETMSG com-
mand. Asaresult, it has the same behavior as the SETMSG command. For more information
about the MPE/iX ¢l SETMSG command, refer to the MPE/iX Commands Reference Manual .

Executing

mesg n

disables messages fromwri t e, wal | , and the MmPE/iX cI TELL command. It uses the MPE/iX
cl variable HPQUI ET to determine the current status.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

tal k(1),wite(l)
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NAME

mkdir — create a new directory

SYNOPSIS

nkdi r [—-p] [-mmode] directory...

DESCRIPTION

Thenkdi r command creates a new directory for each named directory argument.

Option

nmkdi r accepts the following options:

—mmode

lets you specify permissions for the directories. The mode argument may have the
same value as the mode for chnod; see chnod(1) for more details.

-p creates intermediate directory components that don't aready exist. For example, if
one of the directory arguments is di r/ subdi r/ subsub and subdi r doesn’t
already exist, mkdi r creates it. Directories are created with the mode u+wx, which
means read, write, and search permissions for the owner.

DIAGNOSTICS

Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

di rectory " pathname": systemerror
Seesyserror (3).
Seesyserror (3).

I nsufficient nenory
There were not enough free system resources to perform the specified operation.
Free up more resources.

M ssi ng node after —m
You specified the —moption but did not follow it with a mode.
Provide a valid mode following the —moption.
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

PORTABILITY

Cctal nmode may contain only digits [0-7] innumstring
When using the octal mode to indicate new access permissions, you specified a
string numstring which contained a character other than the digits0to 7.

Make sure that all mode values in octal mode are valid octal numbers, contain-
ing only the digits O through 7.

Unknown option "—option"
You specified an option that is not valid for nkdi r .
Check the DESCRIPTION section for alist of valid mkdi r options.

Unknown or missing operator in synbolic node "mode
string" "

When using the symbolic mode to indicate new access permissions, you speci-
fied a string modestring which had either a missing or unrecognized operator.
Make sure that all mode values in symbolic mode contain one of the following
operators. +, -, or =.

POSIX.2. xJOPEN Portability Guide 4.0. All uNIx systems.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

rm1), r mdi r (1), umask(1)
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NAME

mkfifo — create aFIFO special file

SYNOPSIS

nkf i f o [-p] [-mmode] file....

DESCRIPTION

nkf i f o creates one or more FIFO special file with the given names.

Options

nkf i f o accepts the following options:

—mmode

lets you specify file permissions for the files. The mode argument may have the same
value as the mode for chnod; see chnod(1) for more details.

-p creates intermediate directory components that don’'t aready exist. For example, if
one of the file argumentsisdi r/ subdi r/fi | e and subdi r doesn’t exist already,
this option creates it. Directories are created with the mode u+wx, which means
read, write, and search permissions to the owner.

DIAGNOSTICS

Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

fifo file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

I nsufficient nenory
There were not enough free system resources to perform the specified operation.
Free up more resources.

M ssing node after -m
You specified the —moption without providing the mode argument.
Provide the missing mode.
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M essage: Cctal nmode may contain only digits [0-7] innumstring
Cause: When using the octal mode to indicate new access permissions, you specified a
string numstring which contained a character other than the digits0to 7.
Action: Make sure that all mode values in octal mode are valid octal numbers, contain-
ing only the digits O through 7.
M essage: Unknown option "—option"
Cause: You specified an option that is not valid for nkf i f o.
Action: Check the DESCRIPTION section of this man page for alist of valid nkfifo
options.
M essage: Unknown or missing operator in synbolic node "mode
string”
Cause: When using the symbolic mode to indicate new access permissions, you speci-
fied a string modestring which had either a missing or unrecognized operator.
Action: Make sure that all mode values in symbolic mode contain one of the following
operators. +, —, or =.
PORTABILITY

POSIX.2. x’OPEN Portability Guide 4.0. All UNIX systems.

The —p option is an extension to the POSIX standard.

MPE/iX NOTES

For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

chnod(), cr eat e(1), nkdi r (1), mknod(1), umask(1)

Commands and Utilities 1-375



mknod(1) MPE/iX Shell and Utilities mknod(1)

NAME
mknod — build a special file

SYNOPSIS
nmknod pathname b major minor
nmknod pathname ¢ major minor
nmknod pathname p

DESCRIPTION
nmknod creates a special file with the given pathname. b indicates block-special files (for
example, disks and tapes), while c indicates character-special files (for example, printers and
other devices). major gives the major device type and minor the minor device type; device
types can be either octal or decima numbers. Device type must be obtained from the system
sourcefileconf . c.

The final form of mknod in the SYNOPS S section (p) creates a FIFO specia file (that is, a
named pipe).

DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1 Anerror occurred.

Messages
M essage: bl ock special file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: character special file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: fifo file "filename: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: M ssi ng maj or/ m nor device
Cause: You failed to specify the major or minor device type argument for a character or
block special file.
Action: Provide the missing argument.
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PORTABILITY
All UNIX systems. Within posix, mknod has been superseded by nkfi f o for pipes. The
posix family of standards have not yet designed an alternative to mknod for special files.

MPE/iX NOTES
For information on how the current MPE/iX implementation may affect the operation of this
utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
mkf i f o(1)
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NAME

more — display files on a page-by-page basis

SYNOPSIS

nor e [-cei Ss] [-A| —u] [-n number] [-P prompt] [-p command] [t tag] [file...]
nor e [-cei Ss] [-A| —u] [-n number] [-P prompt] [-t tag] [+command] [file ...]

DESCRIPTION

nor e displays files one page at atime. It obtains the number of lines per page from the envi-
ronment or from the —n option. If the standard output is not aterminal device, the number of
lines per page isinfinite.

nor e displays the files specified by file ... (that is, alist of file names) one at a time. When
nor e finishes displaying one file, it begins displaying the next oneinthelist. If you give— as
one of the file names, nmor e reads the standard input at that point in the sequence.

nor e alows paging forwards and backwards (if possible) and searching for strings.

Options

1-378

nor e accepts the following options:

-A causes the display of all characters, including unprintable ones. Normally unprint-
able characters are displayed in a printable format. Further, ANSI escape sequences
for display modes are processed. This option cannot be used with —u.

—C clears the screen before displaying a new file. If at any time, the new screen to be
displayed does not have any lines in common with the current screen, nor e does not
scroll, but instead, redraws the screen one line at atime, starting from the top. nor e
may ignore this option if the terminal doesn’t support such operations.

—e exits immediately after displaying the last line of the last file. Normally, if standard
output is a terminal device, nmor e stops after displaying the last line of the last file
and prompts for a new command. If the command that displays text causes nor e to
reach the end of the file again, nor e exits.

—i ignores case during searches.

—n number
specifies the number of lines per page. This overrides any values obtained from the
environment.

—P string
sets the prompt that appears at end of each page of text to string. The default prompt
is [ filename] . mor e normally displays the prompt in STANDOUT mode.
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—p command

+command
initially executes the mor e command on each file. If it executes successfully and
command is a positioning command such as a line number or a regular expression
search, nor e displays the resulting page; otherwise nmor e displays the first page of
thefile. If both the—t and —p options are specified, the —t option is processed first.

-S displays the prompt in norma mode rather than STANDOUT mode.
-s replaces consecutive empty lines with a single empty line.

—t tag searches for the named tag and displays the page of text containing it. See ct ags(1)
for more information.

—-u displays all backspaces as”™ H. Normally characterbackspace (underscore) displays
character as underlined and character backspacecharacter displays character as
boldfaced. —u also displays all carriage returns as ~ M This option cannot be used
with —A.

Interactive Commands
nor e also accepts the following interactive commands.

[n]b

[n]CTRL-B

[n]PgUp
moves backward n lines, with a default of one page. If n is more than the page size,
nor e displays only the final page.

[n]d

[n]CcTRL-D
scrolls forward n lines, with a default of one half of the page size. If you specify n, it
becomes the new default for subsequent d and u commands.

[n]f

[n]CTRL-F

[n]PgDnN

moves forward n lines, with a default of one page. At end-of-file, mor e continues
with the next filein list, or exitsif the current file isthe last one in the list.

[N]G  goesto the nth line in the file. If you do not specify n, nor e advances to the end of
thefile.

[nlg goes to the nth line in the file, with the default being the first line of the file.

h displays a summary of interactive commands.
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[nl]

[n]sPACE
[N]ENTER

[n] 4

scrolls forward n lines, with a default of one line for j, ENTER, and | and adefault of
one page for SPACE. This command displays the entire n lines even if nis more than
the page size. At end-of-file, these commands cause nor e to begin displaying the
next filein thelist, or to exit if the current file isthe last one in the list.

[n]k

[n] 1 scrolls backward n lines, with a default of one line. This command displays the
entire nlines even if nis more than the page size.

mletter marks the current position with the lowercase letter. When you view a new file, all
previous marks are lost.

T\ repeats the previous search, but in the opposite direction. If you specify n, nor e
repeats the search n times.

[n]n repeats the previous search. If you specify n, mor e repeats the search n times. For
example if there are eight occurrences of pattern in the file and / pattern found the
second occurrence then a follow-up command of 5n finds and sets the current posi-
tion to the 7th occurrence of pattern.

q

q

Y4 exits nor e.

R refreshes the screen and discards any buffered input.

r

CTRL-L refreshes the screen.

[n]s skips forward n lines (with a default of one line) and displays one page beginning at
that point. If n would cause less than a full page to be displayed, nor e displays the
last page in thefile.

[n]u

[n]cTRL-U
scrolls backward n lines, with a default of one half of the page size. If you specify n,
it becomes the new default for subsequent d and u commands.

\Y% invokes an editor to edit the current file. nmor e uses the editor named by the environ-
ment variable EDI TOR. The default editor isvi .

"letter  returns to the position marked with letter.

1-380 Commands and Utilities



more(1) MPE/iX Shell and Utilities more(1)

returns to the position from which you last issued a movement command of greater
than one page or the beginning of the file if you have issued no such commands.

:e[filename]ENTER
stops viewing the current file and views filename instead. If you do not specify
filename, nor e returns to the beginning of the current file. If filename is #, nmor e
returns to the last file viewed before the current one.

[nl:n  views the next file from the list given on the command line. If you specify n, mor e
views the nth next file from the list.

[nl:p  views the previous file from the list given in the command line. If you specify n,
nor e views the nth previous file from the list.

:t tagname
goes to tagname (see ct ags(1)).

:w filename
writes the contents of the current file to the file filename.

I<shell command>
escapes to shell and executes shell command.

CTRL-G
displays, where possible, the name of the file currently being viewed, its number (rel-
ative to the total number of files specified in the command line), the current line num-
ber, the current byte number, the total bytes to display and what percentage of thefile
has been displayed.

[n]/[']pattern
searches forward in the file for the nth line containing pattern. n defaults to one if not
specified. If pattern is the null regular expression (/ ), mor e uses the previous pat-
tern. If the character ! precedes pattern, nor e searches for lines that do not contain
pattern.

[n]?[!]pattern
searches backward in the file for the nth line containing pattern. The search begins at
the line immediately before the top line displayed. n defaults to one if not specified.
If pattern is the null regular expression (?), nor e uses the previous pattern. If the
character | precedes pattern, nor e searches for lines that do not contain pattern.

HOME goestothefirst linein thefile.

END goesto thelast linein thefile.
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ENVIRONMENT VARIABLES
The following environment variables affect the operation of nor e:

COLUWNS
contains the maximum number of columns to display on one line.

EDI TOR
contains the name of the editor that the v command invokes.

LI NES contains the number of linesin apage. This value takes precedence over value from
TERM however, the —n value takes precedence over the L1 NESvalue.

MORE
contains a list of options (from those listed in the DESCRIPTION section) as they
would appear on the command line. This variable takes preference over the TERM
and L/ NESvariables.

TERM
contains the name of the terminal type.

DIAGNOSTICS

Possible exit status values are:

0 Successful completion.

>0 An error occurred.

Messages

M essage: *rxxxkxk filename: Not a text file ***x*xxx

Cause: You specified the file filename which was not atext file.

Action: Specify atext file.

M essage: Badly constructed regul ar expression.

Cause: nor e encountered a syntax error in aregular expression.

Action: Check the syntax of the regular expression.

M essage: Badly formed nunber in "num"

Cause: You specified an option which requires a numeric argument, but the argument

given was not avalid number.
Action: Provide avalid number as an argument.

M essage: cannot create file "filename"

Cause: You attempted to use the :w filename command, but nmor e was unable to create
the file, probably due to the existence of a file with that name, no space on the
destination device, or inappropriate permissions on the destination directory.

Action: Check that filename does not already exist, that there is space on the destination
device, and that you have appropriate permissions on the destination device.
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M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

Cannot edit standard input.

You attempted to use the v command to edit text that was coming from the stan-
dard input stream.

Store the input text in atemporary file and then use nor e to view that file. This
allows you to edit the text if necessary.

cannot reopen input file

You attempted to view a previously viewed file with the :e command, and when
nor e tried to re-open that file, it could not, or you attempted to re-open the cur-
rent file (due to a R command or the completion of a shell escape command)
and it failed.

Find out what caused the file become unopenable, and fix the problem.

i nput file "filename"
Seesyserror (3).
Seesyserror (3).

i nsufficient menory
There were not enough free system resources for nor e to work properly.
Free up more system resources.

invalid conmmand
The command argument to —p or + wasinvalid.
Fix the syntax of command.

interactive term nal inaccessible
nor e was unable to open the terminal for input.
Make sure that the standard input is assigned to aterminal.

Mark must be a | owercase letter.

You used the m command to mark a position in the file; however you attempted
to name the mark with a character other than alowercase letter.

Use lowercase letters for all mark names.

M ssing prompt after -P
You specified the —P option without providing a prompt string as an argument.
Provide the missing prompt.

nore: systemerror
Seesyserror (3).
Seesyserror (3).

No match found for regul ar expression.
nor e did not find a match for the specified regular expression.
Check that the regular expression was entered correctly.
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M essage: No renenbered regul ar expression.

Cause: You tried to use a remembered regular expression; however, there was no
remembered regular expression.

Action: Specify the regular expression explicitly.

M essage: No such mark

Cause: You attempted to move to a mark using the 'letter command, but you never
defined the mark letter with amletter command.

Action: Check the name of the mark to which you intended to move, and enter the cor-
rect name with the” command, or define a mark with the name specified.

M essage: No tags file present.

Cause: nor e was unable to open thet ags file.

Action: Check that the file t ags exists, and that you have appropriate permissions. If
t ags does not exist, usethe ct ags command to create it.

M essage: Nurmber " num'*: systemerror

Cause: Seesyserror (3).

Action: Seesyserror (3).

M essage: Syntax error in word expansion.

Cause: You provided an invalid file name pattern.

Action: Check the pattern and try again.

M essage: Tag tagname not found.

Cause: You tried to move to tag tagname, but nor e could not find it.

Action: Check to see that you entered tagname correctly.

M essage: Unknown option "—option"

Cause: You specified an option that is not valid for nor e.

Action: Check the DESCRIPTION section for alist of valid nor e options.

M essage: wi ndow si ze too | arge

Cause: You specified a window size (lines per page) with the — or —n option that was
greater than the number of lines on the screen (as given by the environment
variable L1 NE).

Action: Specify asmaller window size.

M essage: wi ndow si ze too snall

Cause: You specified a window size (lines per page) with the — or —n option that was
less than three.

Action: Specify awindow size of at least three lines.
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PORTABILITY
POSIX.2. x}OPEN Portability Guide 4.0. All uNIX systems.

The —A, —P, and —S options and the :w and ! commands are extensions to the PosIx standard.
The HOME, END, PgDn, PgUp, |, and t commands are extensions to traditional implementa-
tions of mor e, available only on terminal types which support these keys.

MPE/iX NOTES
The current MPE/iX implementation of nmor e converts non-byte stream files to byte steam files
before displaying them. File characteristics like file code, record size, and so forth are not pre-
served by this conversion. The output of nor e iswritten as a byte stream file.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO
cat (1), ct ags(1), vi (1)
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NAME
mv — rename and move files and directories

SYNOPSIS
mv [—f i ] filel file2

nv [-fi ] file... directory
nmv —RG-r [f i ] directoryl directory2

DESCRIPTION
nmv renames files or moves them to a different directory. If you specify multiple files, the tar-
get (that is, the last path name on the command line) must be a directory. mv moves the files
into that directory and gives them names that match the final components of the source path
names. When you specify a single source file and the target is not a directory, mv moves the
source to the new name, by a simple rename if possible.

If a destination file exists for which you do not have write permission, mv prompts with the
name of the existing file. If you answer y or yes, it deletes the destination and then moves
the source.

Options
nmv accepts the following options:

—f does not ask if you want to overwrite an existing destination without write permis-
sion; it automatically behaves as if you answered yes. If you specify both —f and
—i , mv uses the option which appears last on the command line.

—i always prompts before overwriting an existing file, whether or not the file is read-
only. If you specify both —f and —i , mv uses the option which appears last on the
command line.

-R moves a directory and all its contents (files, subdirectories, filesin subdirectories, and
so on). For example,

mv -Rdirl dir2

moves the entire contents of di r 1 todi r 2/ di r 1. mv creates any directories that it
needs.

—r isequivalent to—R.
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DIAGNOSTICS
Possible exit status values are:

0  Successful completion.

1  Failure dueto any of the following:
— argument had trailing / but was not a directory
— file could not be found
— input file could not be opened for reading
— output file could not be created or opened for output
— read error occurred on an input file
— write error occurred on an output file
— input and output files were the same file
— input file could not be unlinked
— input file could not be renamed
— fatal error was encountered when using the —r option
Possible fatal —r errors include the following:
— inability to access afile
— inability to read a directory
— inability to remove a directory
— inability to create a directory
— atarget which is not adirectory
— the source and destination directories are the same

2 Failure dueto any of the following:
— invalid command line option
— too few arguments on the command line
— atarget that should be adirectory but isn’'t
— no space |eft on target device
— out of memory to hold the data to be copied
— theinability to create a directory to hold atarget file

Messages
M essage: cannot allocate target string
Cause: nv has no space to hold the name of the target file.
Action: Free up more system resources.
M essage: cannot allocate |1/O buffer: systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
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M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

cannot create parent directory for target "name"

An error occurred while trying to create the parent directory of the specified tar-
get file.

Make sure you have permissions to create the directory.

cannot find file "filename"
You specified a filename that does not exist.
Check the path and spelling of filename.

cannot nkdir " pathname": systemerror
Seesyserror (3).
Seesyserror (3).

cannot open file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

cannot renane "filel" to "file2": systemerror
Seesyserror (3).
Seesyserror (3).

Cannot reset permi ssions on file "filename": systemerr or'
Seesyserror (3).
Seesyserror (3).

Cannot reset tinmes on file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

Cannot reset uid or gid on file "filename": systemerror"”
Seesyserror (3).
Seesyserror (3).

cannot rmdir " pathname": systemerror
Seesyserror (3).
Seesyserror (3).

cannot unlink source file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

fifo "filename": systemerror
Seesyserror (3).
Seesyserror (3).
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M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:
Action:

M essage:

Cause:

Action:

M essage:

Cause:

Action:

M essage:

Cause:
Action:

no space on device for file "filename"
You attempted to move afile to filename on a device that has no space for it.
Free up space on the target device or move the file to another device.

read error on file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

recursive copy to directory "pathname"
You tried to recursively copy adirectory to itself.
Choose a different pathname.

source "name" and target "name' are identical

You specified source and target filesthat are actually the same file (for example,
because of links).

No further action is required.

speci al file "filename" systemerror
Seesyserror (3).
Seesyserror (3).

stat error for "filename": systemerror
Seesyserror (3).
Seesyserror (3).

target file "filename": systemerror
Seesyserror (3).
Seesyserror (3).

target "name" must be a directory

You attempted to move two or more files but the target indicated by name did
not exist or was not a directory.

When moving two or more files, ensure that the final name on the command line
isadirectory.

target "pathname" is not a directory

When recursively moving directories with the —r or —R option, you specified a
target which already existed, but was not a directory.

Check the spelling of the target pathname.

Unknown option "—option"

You specified an option that is not valid for mv.

Check the DESCRIPTION section of this man page for a list of valid nmv
options.
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M essage: unr eadabl e directory " pathname": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
M essage: wite error on file "filename": systemerror
Cause: Seesyserror (3).
Action: Seesyserror (3).
PORTABILITY

POSIX.2. x}OPEN Portability Guide 4.0. All uNIX systems.

The—-Rand —r options are extensions to the POsIx standard.

MPE/iX NOTES

OnMPE/X, nv isavailable as both a built-in shell utility and an external utility.

For more information on how the current MPE/iX implementation may affect the operation of
this utility, see Appendix A, MPE/iX Implementation Considerations.

SEE ALSO

cp(d), cpi o(1), r m1)
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RCS editing facilities for
arbitrary precision

and show differences/
change file using

show differences/

compare binary files and show
compare sorted files and show
two text files and show

two text files and show

two text files and show

run acommand at a

and show differences/

rename and move files and
ownership of files and/or

the ownership of files and/or
change working

display

create and maintain library ..........cccoevvneneeeieecneene, ar(1)
create command ali@SeS.......ccoeeerereeerieenieeseenieeeins alias(1)
CIEatiON MASK .....ceieeereeerie e umask(1)
CHLETAISPIT . csplit(2)
csplit — split atext file, ..o csplit(2)
ctags — produce tags file for ..., ctags(1)
current environment/. (dot) ........cocoeeeveerenrennenenne, dot(1)
CUITENE SESSION ..ttt s jobs(1)
current Shell/EXECULE ........coovrererereereeeeeeeeeene exec(1)
CUITENTE USEIS.....ieeeerieseeesieesie e ae s seese e e saeneseanens who(1)
cut — selectively display fields........cccovereincneenen. cut(1)
data interchange and file backup .........cccooeeviinecnnne. pax(1)
data transformation, repOrt..........ccovreeererneererinienne awk(1)
(01 - SR zcat(1)
databhases/JOIN........c.eirreeeeiceree s join(1)
date — set and display date and........c.ccccooeveveicnieneneee date(1)
date and tiMe........ccvvrreecce e date(1)
AL ..o touch(1)
dc — arbitrary precision desk..........ccccvveiennicnenene dc(2)

dd — copy and convert input .........c.coeeeeerereeeeeneneneen dd(1)
debug information from executable............c.cocceeeennee strip(1)
declare an integer variable.........cccovieennncccccnnne integer(1)
decode Huffman packed files ........cccccovneiiennniniennn. unpack(1)
decode transmitted binary file ..., uudecode(1)
defiNItIONS.....coeirerereeeeee e unalias(1)
deliVery program ... tsmail(3)
descriptions and |0g MESSAgES........cccovvrveeererenreierennnne rcsedit(3)
desk CalCUIALON .......c.coerieeeeeeereeetc s dc(D)
determine file type......covevveeeirrrec e file(1)
diff — compare two text files.........ccocovreeenvciinenes diff(2)
AIff OULPUL.......ecveeieeeeetccc e patch(1)
diff3 — compare three text files........ooevevvcccennnee diff3(2)
diffbo — compare binary filesand...........cccccereenennee diffb(2)
AIFfErENCES ... s diffb(1)
IffErENCES ... comm(1)
differences/bdiff — compare..........cccocevevnreciennnene. diff(2)
differences/CompPare .........ccoveeerrereeerre s diff(2)
differenced/diffh — compare..........ccocoevnnecinniene. diff(2)
different Priority ......cocoeevveeeeirrreee e nice(1)
diffh — compare two text files..........cocovvevinrnicenens diff(2)
ITECIONES. ...ttt mv(1)
directories/change the group ........cccoceeeeevneenereniene. chgrp(1)
directories/change ... chown(1)
AIFECLOTY ...t cd(1)
directory components of path name...........c.coccoeeenenee dirname(1)
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creste a new

display working

list file and

remove

components of path name/

uncompress and

set and

path name/

environment for process/
input lines/selectively
path name/

basis/

previous commands/
standard output/

users/

command/
binary files/

information/

session/

set or
concatenate and

editor/
from shell function or .

formatted file
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(0111 ox (0] TSR mkdir(1)
ITECLONY ..t pwd(1)
directory names and attributes............ccccooevrenicninnne 1s(2)
IFECLONY .o rmdir(1)
dirname — display directory ........cccoceeereirerncerieenn dirname(1)
display aformatted String .......cccocoeeevenneeenneninenen printf(1)
display and format files........coeerreenrenrneneeee, pr(1)
display arguments. .........cccoeerreenerineneneeee e echo(1)
display arguments from the shell..........c.cccoenninnnne. print(1)
display brief command explanations ..........c.cccccceuee. help(1)
display command hiStory ..........ccoceoveeerrienniennceen. history(1)
display data.......cccoeeeeererereereere e zcat(1)
display date and time..........coeeeerrennenereee e date(1)
display directory components of ..........ccccceeereecrienne dirname(1)
display environment, Set ........cccoeevenriennie e env(l)
display fields or characters from ...........ccoccevevreeenne. cut(1)
display file name component of ..........c.coccoeevreenennne basename(1)
display files on apage-by-page .......c.ccccvverreercenennnas more(1)
display first part of file ........ccoeevrveinrccee head(1)
display, fix, edit and re-enter .........cccocvveeerriceenenes fc(1)
display Huffman packed fileson..........c.cccovrveenenee pcat(1)
display info about RCSTiles.......cccoveeinvrinciicnene rlog(1)
display information about current ...........coeeveevreenene who(1)
display last [ineS of file.........cccecvvrieeinrreeee tail(1)
display or create command aliases...........coeeerereenne. aias(1)
display or modify shell functions...........c.cccccvvreurnene functions(1)
display path name for executable.............cccccevveennn which(1)
display printable StringSin.........cccovreinnneenesnenene strings(1)
display ProCess SLAUS.........cceeerererereeiereeene e ps(1)
display POSIX cONfiguration ..........c.ceeeeererereererenerenenne getconf(1)
display status of jobSin Current..........coceeeerreeererienen, jobs(1)
display system name information..........c.c.ceeeeenerernene. uname(1)
display terminal Name..........cccvvrreeciennrreeee tty(1)
display terminal options...........coevererreecenenreneeens stty(1)
display text fileS.......cccovvreeinrreeer e cat(1)
display text inlarge font ..........coeveerrrccenrrneeens banner(1)
display unique lines of sorted file...........ccccvvrieurnne. unig(1)
display user and group NAMES..........ccorurreeerererereenenne id(2)
display USEr NAME........ovevieieeeirreeeee s logname(1)
display working direCtory ..........ccoveeerenrereereenenennns pwd(1)
display-oriented interactive text..........coovvevrrieeeenes vi(1)

do nothing, SUCCESSFUILY ..o true(1)
(dOt) SCHIPUIEIUM ... return(l)
du — summarize file space usage .......ccovveenirernnnee du(1)
UMD o od(1)



display, fix,

command/

descriptions and log messages/RCS
command and history

line-oriented text

stream

red — line-oriented text

text

interactive text

read
list file system

compress files by Huffman
environment for process/
variables/

execute shell filein current
display environment, set
process/display

standard

RCS

regular expression

system

format of the

shell/

produce tagsfile for

place of the current shell/
display path name for

remove debug information from
current shell/

construct and
suspend
create alink to an

echo — display arguments...........cccoeeerrenerererienennnn echo(1)

ed — line-oriented text editor .........ccooeeveiereiciineene ed(1)

edit and re-enter previous commands...........cccceeeeee. fc(1)

edit and re-eXecute PrevioUsS.........coeeeveeeereenerieneseesennes r(1)
editing facilities fOr ..o, rcsedit(3)
editing in the shell/interactive ..........ccccooeveeneinenenne, shedit(3)

1< o1 o) SRR ed(1)
editor (NON-iNtEractive) .........ccoeeeerererere e sed(1)
<o [ o TS ed()

<o ] (o OSSR ex(1)
editor/display-oriented ... vi(1)
egrep — match patternsin afile......cccveeinncene, grep(1)
€leCtronic Mall .........ccverrrriecee e mailx(1)
elements in CalegOries .......ccvvrririeeeeire e Ic(1)
encode afile for safe transmission .........c.coeeveevneeene, uuencode(1)
ENCOING ..ttt pack(1)
env — display environment, Set.........cocoeerreieneniennne env(l)
environ — standard environment.............cccoceeerenennen environ(3)
environment/. (dot) —........coveeerrneinrreeereeeees dot(1)
ENnVironment fOr ProCESS.........eerrerrereerereeieeresereeeenens env(l)
environment, set environment for ..........c.ccceveenenne env(l)
environment variables..........ccocoevreinnnnecceee environ(3)
EITON MESSAYES.......eerererrerirrerie et seenes rcserror(3)
EITON MESSATES.....c.veurreevireeieseeresesree e regerror(3)
EITON MESSAYES.....eervveerrerirrerise et syserror(3)
1etC/MagIC file .o magic(2)
eval — evaluate argumentsS in ........ccoeveeerereneeens eval(l)
evaluate argumentsin Shell........ccccveinnneecncnnieen, eval(l)
evaluate arithmetic eXpressions........ccccovveenenereeeenene let(2)
EVAlUBLE EXPrESSION .....vvveeierererieiereeee e expr(1)

EX — Xt €O ... ex(1)

€X, MOIE, AN Vit ctags(1)
exec — execute acommand iN.......c.coeeevveenreneienens exec(1)
executable Command...........oeeeerreeeenreeeeesreneeens which(1)
exXeCUtable fileS .......ocueiirecreee e strip(2)
execute acommand in place of the........c.cccecvveeene. exec(1)
execute asimple command..........oceeerrneeienneneenas command(1)
execute command liNES.........ccccvvreeennneeesesriee xargs(1)
execution for a specified time..........cocovreeinnneeenens sleep(1)
EXISHING fIl€..eeeieiicc e In(1)

exit — exit fromthe shell ..., exit(1)
exit from [oop in shell SCript.......ccocovvreeennnnieiee break(1)
exit fromthe shell ... exit(1)
expand — expand taSto SPACES.......cocvveerereerrereninnae expand(1)
expand tabS t0 SPACES ......cccvvrveveererieerereeieere e expand(1)

Permuted Index-7



display brief command explanations............ccoeererneineineese e help(2)
export — mark names for eXport.........ccccoeeevrererienens export(1)
Mark NAMES fOr  EXPOIT.....cc.ciieriireereeeeie e export(1)
expr — evaluate exXpression........coeeeevereneeneseereseeenes expr(1)
regular expresSioN ETOr MESSAGES.......cervrvererrererrenerrerersenereenes regerror(3)
EVAlUALE  EXPIESSION....uierueeieeeietee et sbenea expr(1)
syntax of regular eXPression PatternS.........ccoveeereeerenesere s regexp(3)
evaluate arithmetic  eXPreSSIONS.......oocovierererieere e let(1)
file options/ external command to parse shell ... getopt(1)
log messages/RCS editing  facilities for descriptions and ...........cccccoeeerereenennee rcsedit(3)
fail, QUIBHTY ..o false(1)
false — fall, QUIEHTY ..o false(1)
re-enter previous commands/ fc — display, fix, edit and...........cccovevenniciinnnenes fc(1)
fgrep — match patternsin afile.......ccocooveeieiieene. grep(1)
lines/selectively display fields or characters from input ... cut(1)
create a FIFO special file ..o mkfifo(1)
file— determine file type ... file(1)
split atext file, according tO CHtEria........coeveenerereeerinrreeeenes csplit(1)
attributes/list  file and directory namesand............ccocoeevveneeccnenennas Is(1)
change RCS file atribULES ..........coverieieeinr e rcs(1)
for data interchange and file backup/arChiver ... pax(1)
build aspecial  file.....cocueei e mknod(1)
change access permiSSIONS Of & fil@ ..o chmod(1)
cregte a FIFO SpeCial  fil..c.oiicccerecc e mkfifo(1)
cregte alink to an existing  fil€ ... In(1)
decode transmitted binary file ... uudecode(1)
display first part of file.....ooeeeeeec e head(1)
display 1ast INES Of il ... tail(1)
display unique 1ines of Sorted file........ooeeirircc e uniq(1)
formatted file dUMP........ooueeeeii e od(1)
egrep — match patterns ina file ... grep()
fgrep — match patterns ina file ... grep()
produce tags file for ex, more, and Vi ........coveeennnnceinenniniene, ctags(1)
encode a filefor safe transmission ... uuencode(1)
format of tags fil€. ..o tags(2)
format Of RCS fil@.....cuiiiirce e rcsfile(3)
format of the /etc/magic il ... magic(2)
. (dot) — execute shell filein current enViroNMENt..........cocoeeeerereeenerenienenen. dot(2)
splita fileinto manageable pieces.........ccveevnrieeicneniniene, split(1)
Lempel-Ziv compression Of @ file........ccei e compress(1)
[ook for Keywordsina file........ccovieiirer e ident(1)
match patternS ina file. ... grep(1)
three-way file MErge. ..o merge(1)
get or set the file mode creation Mask ..o umask(1)
change file modification date............cccoeevinnreiinnneccnrnieee touch(1)
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display

command to parse shell
summarize

list

find files within

determine
check ina

check out a

change

checksum and block count for
checksum and byte count for
rename and move

bdiff — compare two text
compare binary

compare sorted

compare two text

diffh — compare two text
change the group ownership of
change the ownership of
archiver to copy and back up
compress

clean up working

compare three text

compare two

concatenate and display text
copy

decode Huffman packed
display and format

display info about RCS
display

display Huffman packed
remove

convert MPE record

convert abyte stream

find

stream files to MPE record
record files to byte stream
printable strings in binary
and interdependent

and interdependent
information from executable
archiver to copy and back up
Lempel-Ziv compression of a
trandation

tree/

file optiong/external ...........cccoeevenninnenne e getopt(1)
file SPACE USAGE ......eereeereee e du(l)

file system elements in categories.........cccveeererieecnnns lc(1)
MR e find(2)
fIlE LY DB et file(1)
fileunder RCS.........ooooiree e ci(1)
fileunder RCS........ccoiiie e co(1)

file using diff QUEPUL ..........coorerreee e patch(1)
fI&/COMPULE ... sum(1)
fIIE/COMPULE ... cksum(1)
filesand direCtories.........coceerrreeercenrre e mv(1)
files and show differences.........cccovveviinnncccnene, diff(2)
files and show differences..........cocovveicnnncccccnene, diffb(1)
files and show differences..........cocovveicnnncccccnene, comm(1)
files and show differences..........cccovveviinvnccccnene, diff(2)
files and show differences.........cccovveeiinnncccnen, diff(1)
files and/or direCtories. .......ccccovveeennnieeeererreeee chgrp(2)
files and/or direCtories. ........ocvvreeennreneeceresereee chown(1)
TS e cpio(1)
files by Huffman encoding.........cccccoveeenennccccnenines pack(1)
FHES s rcsclean(l)
FIIES. ettt diff3(1)
TS s cmp(1)
FHES s cat(1)
FHES e cp(1)

TS et unpack(l)
TS s pr(1)

FHES e rlog(1)
files on a page-by-page basis..........ccccovvrcinnninnene. more(1)
files on standard OULPUL ..........cccovveeuiieninieeenneeeeee pcat(1)
TS s rm(1)
filesto byte stream files.........coovveiinncicee tobyte(1)
filesto MPE record files........ccovreeenneiicnrieccenes frombyte(1)
fileswithin file tree.......ccovvreiine find(2)
files/convert abyte ... frombyte(1)
files/convert MPE ... tobyte(1)
fIlES/AISPlAY ...ovcveeeereeee e strings(1)
filessmaintain program-generated ...........cccocvveeininen make(1)
filessmaintain program-generated ...........cccocvveeininen make(1)
files/remove debug ..o strip(2)
files’lUSTAR-compatible tape..........cccovreeerrccnenennas tar(1)
FIEIUNO.....cocviiriieeec s uncompress(1)
TN s tr(1)

find — find fileswithin file.......c.cocoooiniie find(1)
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display
commands/display,
set shell

lines/
display text in large
display and

display a

simple text

filesto MPE record files/
return from shell

remove shell variable or
shell functions/

display or modify shell

data transformation, report
parser
lexical analyzer

mask/

configuration information/
parse shell file options/
shell script command line/

display user and
directories/change the

explanations/

display command
interactive command and

tell

tell

compress files by
decode
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find fileswithin filetree ...l find(2)

first part Of fil€......cooeeie e head(1)
fix, edit and re-enter Previous..........cccveveeeereecreneenens fc(1)
flags and positional parameters ...........cccveeereeerienenes set(1)

fmt — simple text formatter ... veiieciceine fmt(2)
fold — break linesinto shorter.........ccococveeveineenn fold(1)
FONE. e banner(1)
FOrmMaL filES ..o pr(1)
format of cpio archiVes .......coccceveeeieicrecececee cpio(2)
format of tagS file......ccovueirrire el tags(2)
format of pax archiVes.........cccoeverneincenenecereee pax(2)
format of RCSile......oooiiiieeeeeeeeee, rcsfile(3)
format of tar archiVes ... tar(2)
format of the /etc/magic file.........ccooovrrciinnnecnes magic(2)
formatted file dump ... od(1)
formatted StiNG.......ccocovrrreeeeere e printf(1)
FOMMELLEY ... fmt(1)
frombyte — convert abyte stream..........c.ccccoeeenennee frombyte(1)
function or . (dOt) SCrPL ...ccvveveererieeeeereeeereeeeiees return(1)
FUNCEION .o unset(1)
functions — display or modify........c.coceeeerrecinniennne functions(1)
FUNCHIONS ..ot functions(1)
functions used With 16X ... lex(3)
generation [anguagde ..........cceeerrerieieenenens e awk(1)
generator 1angUBGE ........cccovrereeueveerereeieteiene s yacc(1)
QENEIELON ...t lex(1)
generic C compiler interface ........ocoeoevvveeeneneneniene c89(1)

get or set the file mode creation.........c.coveeeenerenieecne. umask(1)
getconf — display POSIX ......cccoverererereeeeeeereenerererenens getconf(1)
getopt — external command to .........oeeverereecerenienn getopt(1)
getopts — parse options from.........c.ceeveevreeneriniene. getopts(1)
grep — match patternsin afile.. ... grep(1)
OrOUP NAIMES.......ceiieriirreiererees e id(1)
group ownership of filesand/or ............cccoveeieninine. chgrp(2)
hash — create atracked @ias........cccocovveennniniceene. hash(1)
head — display first part of file........ccccovvveciinnenne head(1)
help — display brief command ............coccceevreienenee help(1)
history — display command history .........c.cccccceenunee. history(1)
RISLONY .. history(1)
history editing inthe shell..........cccooonniinnniicnnns shedit(3)
horizontally concatenate lines..........ccocoevvreeneneninnn paste(1)
how shell interprets command name..........cccccveeeenend whence(1)
how shell interprets name..........cccovveeernnenceienenens type(1)
HUffman encoding ..........cooeeeeeennineeenennne e pack(1)
Huffman packed files ... unpack(1)



output/display
conversion/

file/

display

display

display Posix configuration
display system name
remove debug

copy and convert

copy one line of standard
reverse character order of
fields or characters from
variable/

declare an

editing in the shell/
display-oriented
interrupts/

archiver for data

maintain program-generated and
generic C compiler
control/

(Korn) shell and command
(Korn) shell and command
tell how shell

tell how shell

abnormal conditions and

skip to next

current session/
display status of
relational databases/
relational databases/
look for

interpreter/ POSIX -compliant
interpreter/rsh — PosIx-compliant
parser generator

arithmetic calculation

report generation

display text in

display

in categories/

Huffman packed fileson standard.............ccccoeeenunee. pcat(1)

iconv — Available code setsfor ........coevvvecenerinenn. iconv(3)
id — display user and group Names..........cccceeeereenne id(1)
ident — look for keywordsin a........c.cccceeeeneiencnennene ident(1)
info about RCSTIlES ......cooeiiieerereeeees rlog(1)
information about Current USEX'S.........cocveeererererenenens who(1)
INFOPMELTON.......eeereieeee s getconf(1)
INFOFMELTON.......eeieiereec s uname(1)
information from executable files..........cccccrennnnne. strip(1)
input alinetothe shell ... read(1)
INPUE DIOCKS.....eeiceiereceee s dd(1)

1] o LU | OSSR line(1)
INPUE TTNES....eeee e rev(l)
input lines/selectively display .......cccoeverreicriniecene cut(1)
integer — declare an integer .........ccccoeererenernicniencns integer(1)
integer Variable ... integer(1)
interactive command and history ...........c.coceveernneeene shedit(3)
interactive text editor ... vi(1)
intercept abnormal conditions and............ccceveveenne trap(1)
interchange and file backup ..........cccovovnciinnicicne pax(1)
interdependent files ..o make(1)
INEEITACE ...t c89(1)
interpret ASA/FORTRAN carriage........ccoveeeenennene. asa(1)
interpreter/ POSIX-COMPLaNt.........cooveveeenenerererieeenenne sh(1)
interpreter/rsh — POSIX-compliant ..........ccccceevererenee sh(1)
interprets command NAME.........oeveerreeenerereeresesieens whence(1)
INEEMPIELS NAME ......vceiieeeeee e type(1)
INLErTUPLS/INEENCEPL ..voveeeeice et trap(1)
intro — introduction to Man Pages..........cccoeeeeerereenen. intro(1)
introduction t0 Man PageS..........ccvverereeenererieeerenesienens intro(1)
iteration of loop in shell SCript........cccoveveeiinirceneen continue(1)
jobs — display status of jobSin........ccccvveirieiinne, jobs(1)
jobsin current SESSION .......c.cveevereeieerereeee e jobs(1)
join — join two sorted, textual ...........cccoceeerreencnnnnn, join(1)
join two sorted, textual ...........ceeervereeenernecesee, join(1)
keywords in afile........ccveonrniciie e ident(1)
Kill — terminate ProCesS........cocoevrereereenereresieeeesenennas kill(2)
(Korn) shell and command............cccoveeninnieeneneninnens sh(1)
(Korn) shell and command............cccoveeeennieeeneneninnens sh(1)
[ANQUAJE ...ttt yacc(l)
language/arbitrary-precision ..........occceveeeennccnennnn bc(1)
language/data transformation, ..........cccoveeeereeeneneneene awk(1)
[Arge fONL ... banner(1)
[ast 11NES Of fil€.....cucueeeerirrrrreeecee e tail(1)
lc— list file system elements.........ccccevevcinrinccene Ic(1)
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Undo
expressions/

functions used with

create and maintain
input/

copy one

input a

from shell script command
break lines into shorter
construct and execute command
horizontally concatenate
break

number

display last

display unique

character order of input

or characters from input
Cregte a

attributes/

categories/

existing file/

Setting

for descriptions and

write to all

exit from

skip to next iteration of
names and attributes/
file/

read electronic

create and
interdependent files/
online reference manual/
introduction to

split afileinto

of the online reference
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Lempel-Ziv compression of afile........cccocecvrcenncnnee compress(1)

Lempel-Ziv compression of afile.........ccoevieienenene uncompress(1)
let — evaluate arithmetic.........c.cccveevecnecneniee, let(1)

lex — functions used With [€X ........cccocecriiniinininnne lex(3)

lex — lexical analyzer generator ...........cccooeevereruenne lex(1)

FEX e lex(3)
lexical analyzer generator ...........coccoveeeveererenierenenenens lex(1)
library archives ... ar(1)
line— copy oneline of standard ..........c.ccceeerecnncneee line(1)
line of standard iINPUL...........cooeerrireieree e ling(1)
linetothe Shell ... read(1)
line-oriented text editor..........coveeveeneecrecceeee ed(1)
line/parse Options..........coveveeerinrnieeeene e getopts(1)
[INES. et fold(1)
JINES. ettt e xargs(1)
[INES. et paste(1)
[ines into shorter lINES ... fold(1)
[INES...eeere e nl(1)
[INES O fil€...eveeiiireecc e tail(1)
lines of sorted file ......oeveeinrrecc e uniq(1)
[INESTEVEISE ... rev(l)
lines/selectively display fields........coevirrnicinnecene cut(1)
link to an existing file.........ccoveinnncciececn In(1)

list file and directory names and...........c.cccceevereenennne Is(1)

list file system elementSin.......c.cocceevreenenniecrenenenn lc(1)
In—create alink to an.......cccovveveenrniccnrreee e In(2)
[OCEl TiIME ZONE......oeececetee e timezone(3)
log messages/RCS editing facilities..........coeeverienene. resedit(3)
[0gQEd iN USEIS ... wall(1)
logname — display USer Name.........coceeerereeeeeenennnas logname(1)
look for keywordsin afile........cccennneinnneene. ident(1)
[00P iN ShEll SCrIPL ..o break(1)
100p iN Shell SCHPL ..o continue(1)
Is—list fileand dir€Ctory........cccccvvreiennneenerenie 1s(2)
magic — format of the /etc/magic ........ccovveerrnenene. magic(2)
mail delivery program..........coeeennreeeeeenneseeeenes tsmail(3)
MBI e mailx(1)
mailx — read electronic mail ..........cocoocevvrecccnnnnee mailx(1)
maintain library archives ..., ar(1)
maintain program-generated and............cccoveeeeeninennes make(1)
man — print sections of the..........ccocveiiinnccccnes man(1)
MEBN PEOES. ....eveverrereeerieerese e rer e nnens intro(1)
Manageabl € PIECES........ovureererrreee e split(1)
Manual/print SECLiONS .........ccveenrerieieeerereeeeese e man(1)
mark Names for EXPOIT..........oeeueeerrneerenrreeeeeeens export(1)



or set the file mode creation

three-way file

alow or refuse

RCS error

regular expression error
system error

for descriptions and log

file/

get or set thefile

change file

display or

page-by-page basis/

produce tags file for ex,
rename and

convert abyte stream filesto
files/convert
Shell/run a

aMPE/iX Cl command from the
produce

directories/

display file

display terminal

display user

display path

display system

tell how shell interprets
directory components of path
file name component of path
list file and directory

check path

display user and group

mark

how shell interprets command
Cregte a

characters/count of
script/skip to

different priority/

mark variable asreadonly ............cceerevenninninennene. readonly(1)

MBSK/GEL ... s umask(1)
match patternsin afile ... grep(1)
merge — three-way file merge........cccoeerienenneen merge(1)
Merge RCS rEVISIONS.......cocerieerieinieerieee e rcsmerge(1)
(001 0 TSR merge(1)
mesg — allow or refuse MeSSages........cccveeerverereeene. mesg(1)
IMIESSAES. .. veeerererereenesessesesbe e besesesbeneseene e be e besesaeseees mesg(1)
IMIESSAES. ... vnereerererrenereenesesseseseesestesenessaneseeseseseenessesesenns rcserror(3)
IMIESSAES. .- ceeveeerererueseseeneseenestesesseseseesesesnesesseessenessenas regerror(3)
IMIESSAES. . vnereenererrenereeneseeseseseenestesessssenessenesessenessenessns syserror(3)
messages/RCS editing faCilities ........c.cooveevvcicenienees rcsedit(3)
mkdir — create anew directory ..........coeoeeevnereenene mkdir(1)
mkfifo — create a FIFO specia ........c.ccoecvvvrccnenenae mkfifo(1)
mknod — build aspecia file.........ccoceoiiiiiiniiinenee mknod(1)
MOde Creation MASK........ccoreeveeererereereereseeseeseseeseeeees umask(1)
MOdifiCation date.........ooveeeeerireeiireeeee e touch(1)
modify shell fuNCtionS..........ccoovreerrnecrecces functions(1)
more — display fileson a........cccccvvnecinncccnne more(1)
MO, BN Vi ..t ctags(1)
move files and direCtories .........cocvreerrreerererineeene mv(1)

MPE record fileS........covieiinrecerieeeeseee e frombyte(1)
MPE record filesto byte stream ...........cccvvvcennennn tobyte(1)
MPE/iX Cl command from the MPE/iX..........c......... calci(l)
MPE/IX Shell/run ..o calci(1)
MUIL-COlUMN QUEPUL ...t c(1)

mv — rename and movefilesand........c.c.ccceveenenne mv(1)
name component of path name...........c.cccccvvecennnee basename(1)
NBIME ..ottt tty(1)

NBIME ..ottt logname(1)
name for executable command.............ccccoveererinnene. which(1)
NaME iNFOrMALTION.......c.ccoeveeeirrreec e uname(1)
NBIME ..ottt type(1)
NAME/AISPIAY ..o dirname(1)
NAME/AISPIAY ..o basename(1)
names and attributes...........cocovvrrrccinreeee 1s(1)
NBIMES.......eeireeieeree ettt pathchk(1)
NBIMIES......c.civiieereie et id(2)

NAMES FOr EXPOI ...t export(1)
NAMEMEN ..o whence(1)
NEW AIFECLONY ...t mkdir(1)
newlines, words, bytes, and ...........ccoceevevvenncnneee wc(l)

next iteration of 10op iN Shell ... continue(1)
nice — run acommand & 8........c.coveverererrereererenienne nice(1)

Nl — NUMDBEr lINES ... ni(2)
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stream editor
: (colon) — do
do

print sections of the
line/parse

set or display terminal
command to parse shell file
reverse character

check

change file using diff
produce multi-column
clone

packed files on standard
directories/change the
directories/change the group
encoding/

decode Huffman

display Huffman
display fileson a
introduction to man

set shell flags and positional
shift positional

command line/

external command to

display first

lines/

output/

display file name component of
display

directory components of

check

egrep — match

fgrep — match

match

syntax of regular expression
interchange and file backup/

format of

files on standard output/
change access

split afile into manageable
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(NON-INLEFACLIVE) ...t sed(1)
nothing, SUCCESSFUILY ........coeiiiereiree e colon(1)
nothing, SUCCESSFUILY ......cccovririiiiei e true(1)
NUMBDES TINES.......oiiiiiiriieeee e ni(1)

od — formatted file dump.......cccooveerrinnicneee, od(1)
online reference manual ............cccoceerernennie e man(1)
options from shell script command ..........cccooeeerenieecne getopts(1)
(0] 1700 JS TS stty(1)
OptioNS/EXLENNEl .......cveeeeee e getopt(1)
order of iNPUL lINES ......ccooiririece e rev(l)

out afileunder RCS..........coviincciireeeeees co(1)
OUEPUL ...ttt patch(1)
OUEPUL ...ttt s c(1)
OUEPUL SEFEAIM......eeiereerreeieerie et tee(1)
output/display HUFfMaN ..........cccoeeennnccirrcccneeas pcat(1)
ownership of filesand/or ... chown(1)
ownership of filesand/or...........cooeeennieenniccens chgrp(2)
pack — compress files by Huffman ... pack(1)
Packed filES.......c.ooirrreccecerre e unpack(1)
packed files on standard OULPUL ...........coevevnericeecnne. pcat(1)
page-by-page basiS. ... more(1)
PBOES....cveeirierieetee sttt intro(1)
PArBMELENS ......covieerieeree e s set(1)
PArBMELENS ...t shift(1)
parse options from shell SCript........ccoveevrneicnenienen. getopts(1)
parse shell file OptioNS........oceevveceeerreeee e getopt(1)
parser generator 1anguage ........coveeeeeeereeeenenenieeesenens yacc(1)
Part Of file.....ceirecec e head(1)
paste — horizontally concatenate ...........ccccevveeenenee paste(1)
patch — change file using diff...........ccccoreiinnenenn patch(1)
PAEN NAME ...t e basename(1)
path name for executable command............cccccceueeeee. which(1)
path Name/display ..o dirname(1)
PAN NAIMES.......ooeieeeiire e pathchk(1)
pathchk — check path NaMes..........ccccevveeirrniceenes pathchk(1)
patterns in afile. ... grep(1)
patterns in afile. ... grep(1)
patterns in afile.......cinc s grep(1)
PAILEMNS ...t regexp(3)
pax — archiver for data...........coveeeenrreecnrennee pax(1)
pax — format of pax archives .........c.ccooeeeinnninicene. pax(2)
PAX @CNIVES ... pax(2)
pcat — display Huffman packed...........cocoveenneenene. pcat(1)
permissions of afile.......vvnccinnece chmod(1)
PIECES ...ttt split(1)



execute acommand in
set shell flags and
shift

arbitrary

edit and re-execute

fix, edit and re-enter
the shell/

reference manual/
display

string/

set

run acommand at a different
display

terminate

wait for

set environment for

Set priorities of running

and vi/
mail delivery
interdependent filesymaintain

display

command interpreter/
fail,

command/

check in afile under

check out afile under

SCCSto

descriptions and log messages/

change

format of

display info about
compare

merge

for descriptions and log messages/

place of the current shell ..., exec(1)
positional ParamELers ........ccoooeererereeienieeseee e set(1)
positional ParamELers .......coeeeveereerererere e shift(1)

pr — display and format files.........cccooerrinnniccnnene pr(1)
precision desk calCulator ..........ccocevvenerenenenene e dc(1)
Previous CoOMMANG..........cocveerenerenene e r(1)
previous commands/display,........cccceeeerererenenenenenene fc(1)

print — display arguments from...........ccccceveerennncne print(1)
print sections of the online.............ccoceeiiiniiniinene. man(1)
printable stringsin binary files.........cccocciiiniicinnnne strings(1)
printf — display aformatted ............ccccoeeiiiniinenne printf(1)
priorities of runniNg ProCESSES........ocvvrerereeiereeiereeens renice(1)
PIIOFTLY ..ottt nice(1)
PrOCESS SEALUS .....cveueeriereieeieee et ps(1)
PIOCESS...c.eeuieieueerteererie ettt b e e et seeae e e kill(2)
Process t0 COMPIELE .......c.covruerereriereree e wait(1)
procesg/display environment, ..........ccooeeeerneeiereniennne env(l)
PrOCESSES ......coviereirieerie ettt renice(1)
produce multi-column QUEPUL ..........oveeveererereeecereenes c(1)
produce tags file for ex, more, ........ccccceevvvecninennnnne ctags(l)
PrOOIaIM ..ottt tsmail(3)
program-generated and ...........ocoeerneenenneeneneneeene make(1)
ps— display process Status..........ceveerereeeeerereeeeenenes ps(1)

pwd — display working directory .........c.c.ceeeeerruneene. pwd(1)
POSIX configuration information .............c.ceceeeeevernnee. getconf (1)
PosIxX-compliant (Korn) shell and.........ccccoeeeineenee sh(1)
QUIEETY oo e false(1)

r — edit and re-execute Previous..........oceeeerereeeenen. r(1)

rcs — change RCSfile attributes ..........coveeninennee rcs(1)
RCS...c s ci(1)

RCS... s co(1)
RCS conversion ULty ........ccoccevveeeennneeecseneenee sces2res(1)
RCS editing facilities for ........cooevevvrevenrcerrceee rcsedit(3)
RCS €1ror MESSAJES......cviveverrereerreeseee e rcserror(3)
RCSfile @tribULeS ........cceveeiirrrreeeeerereee e rcs(1)
RCSIlE et resfile(3)
RCSIlES..e et rlog(2)
RCSFVISIONS ...t resdiff(2)
RCSTVISIONS ...t rcsmerge(1)
rcsclean — clean up working files........oeevvcecnnnee rcsclean(l)
resdiff — compare RCS revisions.........cooeeeenenieeee. resdiff(1)
rcsedit — RCS editing facilities........oooveevcccneee resedit(3)
rcserror — RCS error MESSAgES ......ovvevvveeeeveeereeennenes reserror(3)
rcsfile — format of RCSTile.....cviiciiicee rcsfile(3)
rcsmerge — merge RCS revisions .........cocevvcenenenee rcsmerge(1)
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readonly/

mark variable as

convert MPE

abyte stream filesto MPE

display, fix, edit and

edit and

print sections of the online
articles/

alow or

error messages/
expression patterns/

syntax of

join two sorted, textual
appointment

executable filed

directories/

running processes/

data transformation,
function or . (dot) script/
(dot) script/

input lines/

lines/

compare RCS

merge RCS

files/

shell and command interpreter/
priority/

MPE/iX Shell/

set priorities of

encode afilefor

conversion utility/
parse options from shell
exit from loop in shell
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read — input alineto the shell.........ccooooriiiincennee. read(1)

read electronic Mail ..........coccoevrenneinnereee e mailx(1)
readonly — mark variable as.........cccooevrienninicnnnns readonly(1)
=720 [0]0] Y TSR readonly(1)
record filesto byte stream files.........cccvveniinneend tobyte(1)
record files/CONVEIT ... frombyte(1)
red — line-oriented text editor ............ccoceeeveierencnnne. ed(1)
re-enter previous CoOMMAaNGS..........coeveeerereneseeeseenens fc(1)
re-execute previous command...........ccoeeeveeeeeenennene r(1)
reference manual ... man(1)
references — related booksand ...........cccveveccnnene. references(3)
FEfUSE MESSATES ...t mesg(1)
regerror — regular eXpression........cocceveeereereeereenene. regerror(3)
regexp — syntax of regular ..........ccceceeevennennccrieene regexp(3)
regular eXpression error MESSA0ES........coveereerervereenens regerror(3)
regular exXpression Patterns...... ..o veeveeerieneresenenens regexp(3)
related books and articles...........ccovorveeninnccninnienes references(3)
relational databases..........ccoeveeveerrineeeiirreeeee, join(1)
FEMINAEr SYSEEM.....vcviirireeecireeee e calendar(1)
remove alias definitions ..o unaias(l)
remove debug information from...........ccccvevenncnenes strip(2)
FEMOVE dIFECIONY ......vveeeeerereeietete e rmdir(1)
FEMOVE FIlES.....iiirireeecc e rm(1)
remove shell variable or function............ccceeeenrinieee unset(1)
rename and movefilesand.........ccccooeevnrnecnnniene mv(1)
renice — Set Priorities Of .......coveeevreennreeceieee renice(1)
report generation 1anguage ..........coeveeeereceeenerineeeeens awk(1)
return — return from shell ... return(1)
return from shell function or .........cccecveecenncencnenee return(1)
rev — reverse character order of ........ccoveevrrecnenne rev(1)
reverse character order of iNPUL..........ccccoevreenineninen rev(l)
FEVISIONS ..ttt resdiff(1)
FEVISIONS .ottt rcsmerge(1)
rlog — display info about RCS...........ccccovviiennenae rlog(2)

M — remOoVe filES ..o rm(1)

rmdir — remove direCtory ..........ccccovveeennneseeeenn. rmdir(1)

rsh — PosixX-compliant (KOr) ........cccoeveeeennenineenene sh(1)

run acommand at adifferent...........cccoveeevinnncnne. nice(1)

run aMPE/iX CI command fromthe.........cccooeenenee calci(l)
FUNNING PIrOCESSES .....cuvueeeerreeessssesesesessseeseseesessesesenens renice(1)
SAfE traNSMISSION.......cveieeeeeeeereeee s uuencode(1)
SCCSto RCS conversion Utility .........ccovveeeinenenene sces2res(1)
SCCS2rcs — SCCSTO RCS.....ooe e sces2res(1)
seript command liNe ........ccoevvreeennnneeeserereeee getopts(1)
SCITPE vttt break(1)



shell function or . (dot)
iteration of loop in shell
manual/print
(non-interactive)/
characters from input lines/
table of Ascli collating
status of jobsin current
positional parameters/

display environment,

parameters/

get or
Available code

shell and command interpreter/
history editing in the shell/
POSIX-compliant (Korn)

rsh — posix-compliant (Korn)
display arguments from the
evaluate argumentsin

exit from the

. (dot) — execute

external command to parse
parameters/set

return from

display or modify

input aline to the

tell how

tell how

parse options from

exit from loop in

to next iteration of loop in
remove

in place of the current

and history editing in the

Cl command from the MPE/iX
parameters/

break linesinto

compare binary files and
compare sorted files and
compare two text files and

SCHPL/rEtUrn fromM.......cccoeee e return(1)
SCIHPY/SKIP 1O NEXL ... continue(1)
sections of the online reference........cccocveeveineenene. man(1)
sed — stream editor..... ..o sed(1)
selectively display fieldS or........ccoooveiiiinniiiiie cut(1)
SEOUENCE ...ttt e aebe e b sae e ascii(3)
SESTON/AISPIAY e jobs(1)
set — set shell flagsand.......ccocoeveeeccccnceccee set(1)

set and display date and time.........coceeeveeverennicene. date(1)

Set environment for ProCESS.........coerereeeriereriereenieens env(l)

set or display terminal options........c.ccoveveecriecniecnn. stty(1)

set priorities of runninNg ProCESSES.......coeeeverereereeenens renice(1)
set shell flags and positional ..........ccoeoeeeeiiecencncnnne. set(1)

set terminal tab SIOPS.....ceevveeirereeee e tabs(1)

set the file mode creation mask .........cccoeeeveecicccninnne umask(1)
SEtS FOr CONVEISION.....oeieeceeee s iconv(3)
Setting [ocal tiMe ZONe .......ccveeeiverccree e timezone(3)
sh— PosixX-compliant (KOrn) ........cooeeeeenreneceeenens sh(1)
shedit — interactive command and.............c.cccevenneee. shedit(3)
shell and command iNterpreter .........covveevreenerenienen. sh(1)

shell and command iNterpreter .........covveerreenerenienene sh(1)

SNEIL e print(1)
SNEI L eva(l)
SNEI Lo exit(1)
shell filein current environment...........cccccvveienenienene dot(1)
Shell file OPLiONS.......coveveeeeierre s getopt(1)
shell flags and positional .............ccccvveeeeinnninecccnenes set(1)
shell function or . (dot) SCript ....ccevererereeeeererrerieeeee return(1)
SNEI] FUNCLIONS.....c.cieeiiecc e functions(1)
SN read(1)
shell interprets command Name..........cccevveeeerereeenens whence(1)
shell interpretS NAME ......c.ccovrvreeeree e type(l)
shell script command line........oceeevrecinnnecnes getopts(1)
SNEI SCIIPL s break(1)
SEll SCIPL/SKIP ..t continue(1)
shell variable or fuNCtion ..o unset(1)
shell/execute acommand.........coeeeerreeecenreereenenennas exec(1)
shell/interactive command...........cccoeeeerneienneenennnn shedit(3)
Shell/run aMPE/IX ..o calci(1)
shift — shift positional ..o shift(2)
shift positional parameters.........ccooveeeenrneenenenienes shift(1)
SNOMES [INES.....eiiireeeeetcece e fold(1)
SNOW iffEreNCES ..o diffb(1)
SNOW iffEreNCES ..o comm(1)
SNOW iffEreNCES ..o diff(1)

Permuted Index-17



— compare two text files and
— compare two text files and
execute a

shell script/
specified time/

display unique lines of
compare
databases/join two

summarize file

expand tabs to
compress

build a

create aFIFO

suspend execution for a
manageable pieces/

criteria/

copy one line of
Huffman packed files on
display process

display

set terminal tab

clone output

convert abyte

MPE record files to byte
display aformatted
stringsin binary files/
display printable

from executable files/
options/

: (colon) — do nothing,
do nothing,

count for file/

time/
patterns/

appointment reminder
list file
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show differences/bdiff ... diff(1)
show differences/diffh..........ooviiiiiiniiiniciciccceee diff(1)
Simple comMmMaNd.........ccoeoerererneienee s command(1)
simple text formatter ..o fmt(2)

skip to next iteration of 100P iN .....ccceeerirecreiireee, continue(1)
deep — suspend execution for a.........cccveeerereecerene. sleep(1)
SOrt — sort/merge ULty ......cceoveereeeneieeee e sort(1)
SOMEA fil €. uniq(1)
sorted files and show differences.........ccccoveveencenee. comm(1)
sorted, textual relationdl ..., join(1)
SOrt/Merge LY ..o sort(1)
SPACE USAGE.....c.cvverereerrenisrertsesse s s sre s e sesnenens du(l)
SPACES. ...ttt s expand(1)
SPACES INLO TS ... unexpand(1)
SPECIEl i@ . mknod(1)
SPECIEAl fil@ . mkfifo(1)
SPECITIEd TIME...cieiecee e deep(l)
split — split afileintO...c.ccoereeceee e split(1)
split afile into manageable pieces.........c.cooveeverennnee split(1)
split atext file, according to.........coceveeverereereerenereninas csplit(2)
standard environment variables...........cccovevninnininn. environ(3)
standard INPUL..........ccenirrererieccerese e line(1)
standard oUtPUL/diSPlaY .......c.covrereereereriereerereeieieereeas pcat(1)
SEBLUS ... s ps(1)
status of jobsin current SesSioN........occecevreenerininen. jobs(1)
SEOPS ..ttt tabs(1)
SEFEAIM ..t tee(1)
stream editor (NON-iNtEractive) ........cocoeevveeeeeenerennenes sed(1)
stream filesto MPE record files..........cccccvneineninnnee. frombyte(1)
stream files/CONVEIT ........ccveicieeee e tobyte(1)
SHING ettt printf(1)
strings — display printable.........ocoeveiinncccnniene strings(1)
Stringsin binary fileS.......oooiicnneeee strings(1)
strip — remove debug information...........c.cccveeenne strip(2)
stty — set or display terminal .........cccoeeeeinneeieneninen stty(1)
SUCCESSTUITY ...t colon(1)
SUCCESSFUITY ..o true(1)
sum — compute checksum and block............cccvuueee. sum(1)
summarize file SPace USAgE.........covcvrrreeerererereeeeieens du(1)
suspend execution for aspecified.........coocoevrccenennee sleep(1)
syntax of regular eXpPreSSion .........cccovveerereneeenerenens regexp(3)
SYSEITOr — SyStem error MESSAGES ......covevrrerreeerrerennes syserror(3)
SYSEEM s calendar(1)
system elements in Categories ........cooveererereeeeenene Ic(1)
SYSLEM EITOr MESSAES......cveverrenerrererreseereneeesreesreennes syserror(3)



display
set terminal

compress spaces into
expand

format of
produce

files’USTAR-compatible

archiver to copy and back up files/
format of

name/

change
display

set or display
set

display-oriented interactive
line-oriented

red — line-oriented
splita

bdiff — compare two
compare two

diffh — compare two
compare three
concatenate and display
simple

display

join two sorted,

set and display date and
setting local

execution for a specified
zone/

files to byte stream files/
date/

characteristicy

system name information ...........ccceeeerreeinerenesenieens uname(1)
180 SEOPS. . tabs(1)
table of AsCII collating sequence..........ccoeeveeericcnn ascii(3)
tabs — set terminal tab StoPS......ocov e vererereree tabs(1)
TB0S. e unexpand(1)
tADS 1O SPACES ... expand(1)
tags — format of tagsfile......cccveoieiiee tags(2)
tB0S TIl€ e tags(2)
tagsfilefor ex, more, and Vi ......ccccooeeveecninncnncen ctags(1)
taill — display last lines of file........cocoeiieiicnnnnns tail(1)
tape archiver to copy and back up........cccceveerinennene tar(1)

tar — format of tar archives.........cocceevee e vrcinene tar(2)

tar — USTAR-compatible tape.........c.coccoerveieinnnenn. tar(1)

tar @CNIVES.....oee e tar(2)

tee — clone output Stream ........cccoveereereeree e tee(1)

tell how shell interprets command ...........ccccoceeeeeenene whence(1)
tell how shell interprets name.........c.coccecvvecicnenienen type(1)
terminal CharaCteristics .......covovvrveveerrieeerreeeeieeas tput(1)
terminal NAME ........covevevieeerreeee e tty(1)
terminal OPLIONS........c.cvvrereeeeirre e stty(1)
terminal ta StOPS........ccovereeeeiirrre e tabs(1)
TErMINGLE PrOCESS.......cvieieiereirie et kill(2)
test — test for condition..........coveeeernncencnreeee test(1)
test fOr CONAItiON ........covoevirrieecceerr e test(1)
TEXE EAITON ..o ex()

TEXE €UITON ... vi(1)

TEXE €UITON ... ed(1)

TEXE EAITON ..o ed()

text file, according to Criteria........c.coveeerrreencrinienne csplit(2)
text files and show differences .........ccooveeerrcecenens diff(2)
text files and show differences .........ccoveecvvccnenennes diff(1)
text files and show differences .........coeveeeenviccienens diff(2)
TEXE FIlES .. diff3(1)
TEXE IS e cat(1)
TEXE FOrMELLEN ... fmt(1)
texXt in large font.......co e banner(1)
textual relational databases...........cocoeeevererieieineniniene, join(1)
three-way file Merge.......covorrnneccceeecees merge(1)
TN e date(1)
TN ZONE ..o timezone(3)
HIME/SUSPENG ... deep(l)
timezone — setting local time.........c.coeeeenvnicicene. timezone(3)
tobyte — convert MPE record..........coeeeerevecnineenenes tobyte(1)
touch — change file modification ............cc.coeeneeneee. touch(1)
tput — change terminal ..o tput(1)
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creste a
language/data

encode afilefor safe
decode

conditions and interrupts/
find files within file

name/

determine file

values to variables/
creation mask/
definitions/
information/
compression of afile/

check in afile

check out afile

file/

tabs/

sorted file/

display

files/

function/

archiver to copy and back
tape archiver to copy and back
clean

summarize file space
functions

display

display

write to another

write to all logged in
information about current
change file

copy and back up files/
SCCSto RCS conversion
sort/merge

binary file/

safe transmission/

assign attributes and
mark

Permuted I ndex-20

tr — trandation filter ... tr(1)

tracked @lidS ......ovvevereeecieeee e hash(1)
transformation, report generation..........ccceeeeeereeenne. awk(1)
trandation filter ... tr(1)
TrANSMISSION <. uuencode(1)
transmitted binary file ... uudecode(1)
trap — intercept abnormal ...l trap(1)

LU S find(2)

true — do nothing, successfully .........coceoieercinenene true(1)
tsmail — mail delivery program ...........cceceeeveccnenne tsmail(3)

tty — display terminal name...........ccocooevveevneinenn tty(1)
type — tell how shell interprets.........ccocooveeviinenene type(1)

117 0= OSSR file(1)
typeset — assign attributes and...........ccoceeveirecienene typeset(1)
umask — get or set the file mode..........cccoeieeneenne. umask(1)
uNaias — remove alias.......coceeverereererie e unalias(1)
uname — display system name.........coceceeevreenenienene uname(1)
uncompress — Undo Lempel-Ziv .........ccooevvniennene. uncompress(1)
uncompress and display data...........cccoevreeninininnenes zcat(1)
UNAEr RCS......oireeee e ci()

UNAEr RCS.....ooiieeeerree e co(1)

Undo Lempel-Ziv compression of a.........c.coeeeenerennee uncompress(1)
unexpand — COMPIress SPaces iNto.........cvevvereeeererenes unexpand(1)
unig — display unique lineS of ..........cccceerreccenninae uniq(1)
unique lines of sorted file........cccovvreinnnecireee uniq(1)
unpack — decode Huffman packed............ccocoeenennee unpack(1)
unset — remove shell variable or.........ccoevervieeenene unset(1)

UP FIlES o cpio(1)

up fileUSTAR-compatible...........cccoveinnncinnine tar(1)

UP WOrKIiNG filES ..o resclean(l)
USBOE...c vttt et se et et nn e du(1)

USEA WITh 18X e lex(3)

uSer and group NBIMES........c.ceeerermnmemeenesesieseeseseseesenens id(2)

USEY NAIMIE ....eeveirreesreit et logname(1)
USEN 1.ttt write(1)
USEN'S...ivetreeieesresess et sr e e wall(1)
USErSAISPIAY ..o who(1)
USING Aiff OULPUL......coveveeeeeererieiceeerereeeeee e patch(1)
USTAR-compatible tape archiver to...........ccoeeenennee tar(1)

ULHTTEY e sces2res(1)
ULHTTEY et sort(1)
uudecode — decode transmitted ..........c.coeeerreenennne uudecode(1)
uuencode — encode afile for.......ccovvvnieienncccnens uuencode(1)
values to Variables ... typeset(1)
variable asreadonly ... readonly(1)



declare an integer
remove shell

standard environment
attributes and values to
interactive text editor/
tags file for ex, more, and
complete/

users/

bytes, and characters/
interprets command name/
executable command/
current users/

find files

count of newlines,

change

display

clean up

command lines/

data/
setting local time

VANADIE .. integer(1)
variable or fUNCLION ........ccoeeereeere e unset(1)
VANADIES ..o environ(3)
Variables/assign......cccoeeveiree e typeset(1)
Vi — display-oriented...........ccoooenrenneineieneeeee vi(1)
VI/PIOTUCE ...t ctags(1)
wait — wait for processSto.......ccoeererenerenerinierineens wait(1)
wait for process to COmplete........ccovereeereeerecerincnns wait(1)
wall — writeto all logged in........cccoveenieiciinicnne wall(1)
wc — count of newlines, Words, ..........ccccovveeerenennens wc(1)
whence — tell how shell ... whence(1)
which — display path name for..........ccccooeeiincinnnen. which(1)
who — display information about..............ccccveeeenens who(1)
Within file tree ... find(2)
words, bytes, and characters...........ccccoveeenrncenenens wc(1)
WOIKING QiFECLONY ......ceeieiieiciccisse e cd(D)
WOrKiNg dir€CLONY ......ccoovverveieecieinisererie e pwd(1)
WOIKING fIlES.....eeeeecirec s rcsclean(l)
write — write to another USer.........cccovveenerenicieenens write(1)
writeto all logged in USErS.........coveeeerneecieninieeenn wall(1)
write to another USEr ... write(1)
Xargs — construct and eXeCULe.............ovveverereereerennas xargs(1)
yacc — parser generator language...........cveeereeveeenes yacc(1)
zcat — uncompress and display .......ccoeevevereeeenerennenes zcat(1)
ZONB.eteree ettt timezone(3)
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I command 1-678to 1-678

! filter vi command 1-655 to 1-655

I'runshell ex command 1-670to 1-670

" comment ex command 1-671to 1-671

# display lineswith line numbers ex command 1-666 to
1-666

#def i ne directive 3-6t0 3-6

#l i ne 1-710to1-710

#undef directive 3-6to 3-6

$ end of line metacharacter 1-661 to 1-661

$movetoendof line vi command 1-651 to 1-651

$STDLI ST variable 1-693to 1-704

% move to balancing bracket vi command 1-653to 1-653

Y%prefix 1-711to1-711

& all matched characters 1-662 to 1-662

& repeat last substitute ex command 1-671 to 1-671

& repeat last substitute vi command 1-657 to 1-657

& shell operator 1-522 to 1-522

(moveto previous sentence vi command 1-652 to 1-652

) moveto next sentence vi command 1-652 to 1-652

* repetitions of expression metacharacter 1-661 to 1-661

+ moveto start of nextline vi command 1-650 to 1-650

, reverse character search vi command 1-653 to 1-653

. any character metacharacter 1-661 to 1-661

. command 1-189 to 1-486

. repeat last command vi command 1-657 to 1-657

. exrc filename 1-647to 1-678

.mai | rc filename 1-319to 1-319

.profilefilename A-18toA-18, A-2t0 A-2, A-2t0 A-2,
A-2to A-2,1-517 to 1-545

.sh_hi story filename A-2toA-2,1-267 to 1-545

| pathname A-10to A-10

/ search forwards for matching string vi command 1-653 to
1-653

/ bi n/ sh path name 1-667 to 1-667

/ dev/ mt / Ompath name 1-591 to 1-591

/ et ¢ path name 1-265 to 1-265

[ et c/ hel pfil e pathname 1-266 to 1-266

/ et ¢/ hel pi ndex path name 1-266 to 1-266

/etc/init pathname 1-700 to 1-700

/etc/italic.fnt pahname 1-42to 1-42

/ et ¢/ magi ¢ pathname 1-227to1-227,2-4t0 2-4

[ et c/ mai | x. rc path name 1-305 to 1-333

/ et ¢/ passwd path name 1-529 to 1-529

[ etc/ profil e pathname A-18to A-18, 1-520 to 1-555,
3-4t03-4

/etc/smal |l . fnt pahname 1-42to 1-42

[ etc/ startup. nk path name 1-351to 1-353

[ etc/suid_profil e pathname 1-517to 1-545

/ et ¢/ ut np path name 1-700 to 1-701

/ et ¢/ wt np path name 1-700 to 1-701

/ et c/yyl ex. c path name 1-287 to 1-288

/ et c/ yypar se. c pahname 1-710to 1-711

/ t mp path name 1-179to 1-572, 3-4t0 3-4

[t mp/ e(** pathname 1-202to 1-202

[t mp/ sh(** path name 1-545 to 1-545

[t mp/ st m(** path name 1-563to 1-563

lusr/1lib/lib.b pahname 1-63to 1-63

lusr/1ib/libl.apahname 1-288to 1-288, 3-8t0 3-8

[ usr/ mai |l pathname 1-320to 1-326

[ usr/ man path name 1-362 to 1-364

[usr/ man/ manl/ (**. 1 path name 1-266 to 1-266

: command 1-118to 1-118

:invoke ex command from vi command 1-657 to 1-657

; repeat character search vi command 1-653 to 1-653

< shift left ex command 1-670to 1-670

< shiftleft vi command 1-655 to 1-655

< gtart of word metacharacter 1-661 to 1-661

=display linenumber ex command 1-671to 1-671

> end of word metacharacter 1-661 to 1-661

> shift right ex command 1-670to 1-670

> shiftright vi command 1-655 to 1-655

? display Boolean variable ex command 1-667 to 1-667

? search backwards for matching string vi command 1-653
to 1-653

@ deleteinserted line vi command 1-659 to 1-659

@ execute buffer ex command 1-671to 1-671

@ invokemacro vi command 1-657 to 1-657

[[ move back to start of section vi command 1-653 to
1-653

CTRL-@ repest last insertion vi command 1-659 to 1-659

cTRL-B scroll back page vi command 1-649 to 1-649

CTRL-D decrement autoindent vi command 1-658 to 1-658

cTRL-D display lines ex command 1-671to 1-671

cTRL-D scroll forward half screen vi command 1-649 to
1-649

cTRL-E scroll forward aline vi command 1-649 to 1-649

cTRL-F scroll forward page vi command 1-649 to 1-649

CcTRL-G fileinformation vi command 1-657 to 1-657

CTRL-H delete last character vi command 1-658 to 1-658

CTRL-H moveleft vi command 1-650 to 1-650

CTRL-J move down oneline vi command 1-650 to 1-650

CTRL-L redraw screen vi command 1-657 to 1-657

CTRL-M move to start of next line vi command 1-650 to
1-650

CTRL-N move down oneline vi command 1-650 to 1-650

CTRL-P moveuponeline vi command 1-650 to 1-650

CTRL-Q insert character literally vi command 1-658 to
1-658

CTRL-T increment autoindent vi command 1-658 to 1-658

cTRL-U scroll back half screen vi command 1-649 to 1-649

CTRL-V insert character literally vi command 1-658 to
1-678

cTRL-w back up aword vi command 1-659 to 1-659

cTRL-Y scroll back aline vi command 1-649 to 1-649

CTRL-Z stop editor vi command 1-658 to 1-658
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CTRL-" edit dlternate file vi command 1-658 to 1-658

“ moveto start of marked line vi command 1-651 to 1-651

“movetomark vi command 1-651 to 1-651

—moveto start of previousline vi command 1-651 to
1-651

]] moveto next section vi command 1-653 to 1-653

" moveto first non-blank vi command 1-651to 1-651

" start of line metacharacter 1-661 to 1-661

{ move back to start of paragraph vi command 1-652 to
1-652

| moveto column vi command 1-651to 1-651

| multiplecommandsin ex 1-659 to 1-659

|& shell operator 1-523 to 1-523

} moveto next paragraph vi command 1-652 to 1-652

" repeat last substitute ex command 1-671 to 1-671

"~ replacement from last substitute 1-662 to 1-662

" toggle case of character vi command 1-657 to 1-657

~ 1 invoke system command 3-9to 3-9

~? display editing commands 3-9to 3-9

~ e invoke text editor on message 3-9to 3-9

" p display message 3-9to0 3-9

"~ q discard message 3-9to0 3-9

“r read fileinto message 3-9to 3-9

~v invoke visual editor on message 3-9to 3-9

~wwrite messageto file 3-9to 3-9

0 moveto start of line vi command 1-650 to 1-650

A

A append at end of line vi command 1-656 to 1-656

aappend text vi command 1-656 to 1-656

a. out filename 1-71to1-73

abbreviate define abbreviation ex command 1-663 to
1-663

abbreviations 1-669 to 1-669

abbreviations, object manipulator 1-655 to 1-655

absoluteline 1-650 to 1-650

absolute movement, vi  1-648 to 1-650

accesslist 1-109 to 1-95

accesstime 1-128 to 1-300

account directory 1-496 to 1-93

action, awk 1-29to 1-29

addition, dc 1-157to 1-157

addresses, ex 1-659to 1-659

dlias 1-696to0 1-8

al i as command 1-10to 1-10

adliasdeletion 1-626 to 1-626

dlias, tracked 1-262to 1-9

all matched characters, & 1-662 to 1-662

al | net environment variable 1-320to 1-333

dternatefilesin ex 1-672to01-672

ALTGROUP command A-11to A-11

ALTSEC command A-6to A-6, 3-48 to 3-48

ALTUSER command A-6to A-6

analyzer, lexical 1-287 to 1-287

any character metacharacter, . 1-661 to 1-661

append 1-488to 1-488

append append text ex command 1-663 to 1-663

append at end of line vi command, A 1-656 to 1-656
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append command 1-211to 1-211

append ed command 1-197 to 1-198

append environment variable 1-321to 1-321

append text ex command, append 1-663 to 1-663

append text vi command, a 1-656 to 1-656

append to file ex command 1-669 to 1-669

appointments 1-76 to 1-76

ar command 1-11to 1-14

archive extraction 1-416to 1-416

archivefiles 1-133to0 1-416

archivelibraries 1-11to1-11

archive, shell 1-541to 1-541

archive, tape 1-590 to 1-590

ARGCvariable 1-23to 1-24

argsdisplay current filelist ex command 1-663 to 1-663

arguments, command 1-705 to 1-705

arguments, print  1-437 to 1-437

ARGV array  1-22to 1-24

arithmetic 1-285 to 1-599

array, ARGV 1-22to1-24

array, ENVI RON 1-21t01-21

array, SYMTAB 1-21to01-21

array, yytext 3-6to3-6

arays, awk 1-19to1-19

arrays, dc 1-155to01-162

arrays, shell 1-539 to 1-539

ASA 1-15t01-15

asa command 1-15to 1-16

ascii 1-41to01-41,3-2t03-2

Ascli-to-eBcpic  1-169 to 1-169

ask environment variable 1-321to 1-321

askbcc environment variable 1-321to 1-321

askcc environment variable 1-321to 1-321

asksub environment variable 1-321to 1-321

assembler programs  1-227 to 1-227

attributes 1-639 to 1-639

attributes, file 1-300 to 1-88

attributes, variable 1-621 to 1-621

author 1-109 to 1-98

Aut hor keyword 1-113to 1-271

aut oi ndent automaticindent vi variable 1-658to 1-676

automaticindent vi variable, aut oi ndent 1-658to
1-676

aut opri nt display current line after change vi variable
1-672t0 1-672

aut opri nt environment variable 1-307 to 1-321

autowrite vi variable 1-666 to 1-673

awk action 1-29to 1-29

awk arrays 1-19to 1-19

awk BEG N 1-29t01-29

awk built-in arithmetic functions  1-26 to 1-26

awk built-in string functions  1-26 to 1-26

awk command 1-142 to 1-41, 3-2 to 3-37

awk comments 1-18to 1-18

awk END 1-29to 1-29

awk examples 1-32to 1-32

awk Fl LENAME filebeingread 1-24to 1-24

awk FNRnumber of recordsread fromfile 1-24to 1-24

awk functions 1-28to0 1-28



awk getline 1-25t01-25

awk NFfieldin current record 1-24to 1-24
awk NRnumber of recordsread 1-24to 1-24
awk operators 1-21to1-21

awk patterns 1-29to 1-29

awk statements 1-29to 1-29

awk system 1-28t01-28

awk variables 1-19to 1-19

B

B moveto previousfull word vi command 1-651 to 1-651

b moveto previousword vi command 1-651to 1-651

back up aword vi command, cTRL-w 1-659 to 1-659

backquoting 1-534 to 1-534

backslash 1-661 to 1-661

backspace 1-646 to 1-646

backspace delete last character vi command 1-658 to
1-658

backspace moveleft vi command 1-650 to 1-650

bang environment variable 1-318to 1-321

banner command 1-42to 1-43

basenanme command 1-188to 1-44

bases, dc 1-160 to 1-160

bc command 1-167 to 1-67

bdi f f command 1-174to 1-180

beaut i fy discard control characters vi variable 1-673to
1-673

BEG N, awk 1-29to 1-29

bg command 1-274to 1-549

binary files 1-107 to 1-96

binary files, compare 1-107 to 1-107

block size 1-397 to 1-397

block-special 1-376 to 1-376

branch 1-109 to 1-97, 3-25 to 3-25

branch, default 1-109 to 1-98, 3-25 to 3-25

branch, highest 1-488 to 1-488

br eak command 1-127 to 1-68

break up files 1-567 to 1-567

breaking locks 1-458 to 1-95

brief command explanations 1-265 to 1-265

buffer 1-654 to 1-654

buffer size vi variable, maxbuf fers 1-674to1-674

buffer, hold 1-506 to 1-506

buffer, named 1-654 to 1-654

buffer, numbered 1-654 to 1-654

buffer, pattern 1-506 to 1-506

buffer, unnamed 1-654 to 1-654

built-in arithmetic functions, awk 1-26to 1-26

built-in commands, special  1-540 to 1-540

built-in string functions, awk 1-26 to 1-26

BYE command A-18to A-18

byte stream files 1-126 to 1-690

byt e type 2-4t02-4

bytes, count 1-694 to 1-694

bytes, swapping 1-135to 1-169

C

C changeto end of line vi command 1-655 to 1-655

cchange vi command 1-654 to 1-654

¢ command 1-284to 1-70

C escape sequences  1-405 to 1-405

C preprocessor 1-175to 1-175

C programming 1-143to 1-143

Csourcecode 1-143t01-143

C sourcefiles 1-227 to 1-227

c89 command A-17to A-17,A-17to A-17,1-14t0 1-75

calculator 1-155to 1-155

calendar 1-76to 1-76

cal endar command 1-76to 1-78

cal endar filename 1-76to 1-77

cal endar pathname 1-76to1-76

cal I ci command A-3toA-3,1-79to 1-80

caler 1-112t01-112

carriage control  1-15to 1-15

case sensitivity  3-25t0 3-25

case shell command 1-523to 1-523

cat command 1-132to 1-82

CCOMXL. PUB. SYSfilename 1-72to 1-72

cd change directory ex command 1-663 to 1-663

cd command 1-10to 1-85, 3-15to0 3-4

CDPATH environment variable 1-542to 1-84

center lines 1-238 to 1-238

change changelines ex command 1-663 to 1-663

change character vi command, s 1-655 to 1-655

change directory ex command, cd 1-663 to 1-663

change directory ex command, chdir 1-663 to 1-663

change ed command 1-197 to 1-197

change environment variables 1-515 to 1-515

changefile ed command 1-198to 1-198

change filemode 1-88to 1-88

changeline vi command, S 1-655 to 1-655

changelines ex command, change 1-663 to 1-663

change modification time 1-605 to 1-605

changetime 1-232to1-232

changeto end of line vi command, C 1-655 to 1-655

change vi command, c 1-654to 1-654

changes, combine 1-367 to 1-367

character-special 1-376 to 1-376

characters, control 1-644 to 1-81

characters, count 1-694 to 1-694

characters, translate 1-611to 1-611

characters, unprintable 1-81to 1-81

characters, wild card 1-538 to 1-538

chdir change directory ex command 1-663 to 1-663

check in 1-109 to 1-104

check out 1-456 to 1-117

checked-out revision 1-474to 1-474

checksum 1-105 to 1-582

CHGROUP command  1-555 to 1-555

chgr p command 1-86 to 1-87

chrmod command A-10to A-10, A-11to A-11, A-11to
A-11, A-13to A-13, A-5t0 A-5, A-8to A-8, 1-178 to
1-91
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choose command interpreter ex variable, shel | 1-668to
1-675

chown command A-12to A-12, 1-87 to 1-94

ci command 1-100to 1-104, 3-10to 3-26

cl, Mpe/ix 1-13to 1-77

cksumcommand 1-105to 1-106

classregular expressions 1-662 to 1-662

cleanup working files 1-466 to 1-466

closing standard input 1-537 to 1-537

closing standard output 1-537 to 1-537

cnd environment variable 1-312 to 1-332

cnp command 1-106 to 1-108

co command 1-104to 1-117, 3-11to 3-26

co-process 1-523 to 1-537

col on command 1-118t01-118

columns 1-147 to 1-69

COLUMNS environment variable 1-201 to 1-69, 3-3 to 3-38

combine changes 1-367 to 1-367

commcommand 1-108to 1-120

command alias 1-8t0 1-8

command arguments 1-705 to 1-705

command command 1-121 to 1-122

command construction 1-705 to 1-705

command editing 1-224 to 1-545

command execution 1-209 to 1-705

command explanations, brief 1-265 to 1-265

command format, ex 1-659to 1-659

command history 1-224 to 1-453

command line options 1-253 to 1-253

command mode 1-307 to 1-646

command names 1-696 to 1-698

command numbers 1-225 to 1-225

command substitution 1-534 to 1-534

command template 1-705 to 1-705

command, ! 1-678t01-678
command, . 1-189to 1-486
command, : 1-118t01-118

command, al i as 1-10to1-10

command, ALTGROUP A-11toA-11
command, ALTSEC A-6toA-6, 3-48 to 3-48
command, ALTUSER A-6to A-6

command, append 1-211to1-211
command, ar 1-11to1-14

command, asa 1-15to1-16

command, awk 1-142to 1-41, 3-2to 3-37
command, banner 1-42to 1-43
command, basenane 1-188to 1-44
command, bc 1-167to 1-67

command, bdi ff 1-174to 1-180
command, bg 1-274to 1-549

command, break 1-127to 1-68

command, BYE A-18toA-18

command, ¢ 1-284t01-70

command, ¢89 A-17toA-17,A-17to A-17,1-14t01-75
command, cal endar 1-76t01-78
command, cal lci A-3toA-3,1-79to 1-80
command, cat 1-132to 1-82

command, cd 1-10to1-85, 3-15t0 3-4
command, CHGROUP 1-555to 1-555
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command,
command,

chgrp 1-86to1-87
chnod A-10to A-10, A-11to A-11, A-11to

A-11, A-13to A-13, A-5t0 A-5, A-8t0 A-8, 1-178 to

1-91
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,
command,

chown A-12toA-12,1-87t01-94
ci 1-100to 1-104, 3-10to 3-26
cksum 1-105to 1-106

cnp 1-106to 1-108

co 1-104to 1-117, 3-11to 3-26
col on 1-118t01-118

conm 1-108to 1-120

command 1-121to1-122
conpress 1-123to 1-126, 2-10to 2-3
continue 1-127to 1-127

COPY 1-130to1-79

cp 1-128t01-132

cpi o 1-126to 1-137,2-10to 2-6
create 1-375t01-624

crypt 1-206 to 1-689

csplit 1-138to 1-142, 3-36 to 3-36
ctags 1-143to 1-146, 2-7to 2-7
cut 1-147to1-149

dat e 1-150to 1-154, 3-53t0 3-53
dc 1-155to 1-167

dd 1-137to01-173

di ff 1-106to 1-180, 3-15t0 3-15
di ff3 1-180to 1-184

diffb 1-185t01-186

diffh 1-174t01-180

dir 1-283t01-283

di rname 1-187t01-188

dot 1-520to01-190

du 1-191to 1-192

echo 1-193to 1-194, 3-3t0 3-3
ed 1-174to 1-206, 3-32to 3-9
egrep 1-259to 1-41, 3-36to 3-36
emacs 1-516to 1-516

env 1-207 to 1-208, 3-4 to 3-4
eval 1-209to 1-210

ex 1-143to 1-211, 2-7to 2-7, 3-32t0 3-32
exec 1-210to1-213

exit 1-214to1-214

expand 1-215to 1-216

export 1-217to1-218, 3-3t0 3-3
expr 1-219to 1-222, 3-32to 3-37
exrecover 1-666 to 1-666

fal se 1-223t01-223

fc 1-10to 1-226, 3-38 to 3-45
FCOPY 1-243t01-243

fg 1-274to0 1-658

fgrep 1-259to 1-535

file 1-227to01-230,2-4t02-5
find 1-133to 1-237

fm 1-238to01-240

fold 1-241to1-242

frombyte A-3toA-3,1-243t01-244
functions 1-10to 1-246

get conf 1-154to 1-252

get opt 1-253to 1-255
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command,
command,
command,
command,
command,
command,
command,
command,
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command,
command,
command,
command,
command,
command,
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command,
command,
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getopts 1-255to01-258

gl ob 3-32t03-32

grep 1-206to 1-261, 3-32to 3-37
gres 1-261to 1-261

hash 1-10to 1-262

head 1-263to 1-264

hel p 1-265to 1-266

hi story 1-10to 1-268

id 1-269to 1-270

i dent 1-104to 1-272, 3-26to 3-26
insert 1-211to1-211

i nteger 1-10to1-273

intro 1-1to1-1

j obs 1-274to0 1-275

join 1-276to 1-279

kill A-16toA-16, A-16to A-16, 1-274 to

I c 1-121to 1-284

l et 1-10to 1-286

I ex 1-227to01-291, 3-6t0 3-8
l'ine 1-292to 1-292

l'inkedit 1-74t01-74

LI STFI LE A-17to A-17,A-17to A-17
LI STUSER 1-77to1-77

I'n 1-293to 1-297

| ocal e 1-297to 1-297

| ogi n 1-320to 1-320, 3-3to 3-3

| oghane 1-270to 1-298

I's A-13to A-13, 1-106 to 1-303

mai | 1-325to 1-465

mai | x 1-240to 1-333, 3-3to0 3-55
make 1-14to 1-361

man 1-266 to 1-366

mer ge 1-367to 1-369

mesg 1-370to1-371

mkdi r  A-12to A-12, 1-372to 1-373
nkfifo 1-374to1-375

mknod A-19to A-19, 1-375to 1-377
nore 1-143to 1-385, 2-7to 2-7

mv 1-132 to 1-390

NEWACCT A-11toA-11,A-11to A-11
NEWJUSER A-6to A-6

ni ce 1-391to 1-392

nl 1-393to 1-396

nohup 1-392to 1-392

od 1-397to 1-401

pack 1-126to 1-404

paste 1-149to 1-407

patch 1-180to 1-413

pat hchk 1-187to 1-415

pax A-19toA-19, 1-126 to 1-431, 2-3to 2-6,

3-5t03-5
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command,

pcat 1-363to 1-432

pr 1-216to 1-436

preserve 1-667to1-667

print 1-226to 1-438
printenv 1-208to 1-208
printf 1-194to1-441,2-4t0 2-4
ps 1-281to 1-450
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1-619
command,
command,
command,
command,
command,
command,

pwd 1-10to 1-452

r 1-10to 1-455

rcs 1-102to 1-465, 3-10 to 3-26

RCS 1-460 to 1-460

rcscl ean 1-104 to 1-469, 3-26 to 3-26
rcsdi ff 1-104to 1-473, 3-26 to 3-26
rcsmerge 1-104to 1-477, 3-26to 3-26
read 1-226to 1-480

readonl y 1-481to 1-482

red 1-195to 1-206

reni ce 1-392to 1-485

return 1-214to 1-486

rev 1-487to 1-487

rl og 1-104to 1-493, 3-26 to 3-26

rm 1-132to 1-496

rimdi r 1-373to 1-498, 3-49 to 3-49
rsh 1-519to 1-521

rvi 1-675to 1-675

sccs2rcs 1-499to 1-505

sed 1-142to 1-514, 3-32t0 3-37

set 1-10to 1-518, 3-38to 3-45
SETMSG 1-371to 1-371

sh A-19to A-19, 1-10 to 1-555, 3-28 to 3-45
shel | 1-678to 1-678

shift 1-555to 1-556

SHONW OB 1-701to 1-701

sl eep 1-557to 1-558

sort 1-120to 1-566, 2-7 to 2-7, 3-2 to 3-2
SORT 1-566 to 1-566

sortgen 1-566 to 1-566

split 1-139to 1-569

strings 1-570to 1-571

strip 1-572to1-574

stty A-19toA-19, A-19to A-19, 1-575to

sum 1-105to 1-583

swi tch 1-523to1-523

t abs 1-584to 1-587

tail 1-264to 1-589

tal k 1-370to 1-704

tar A-19toA-19, 1-126 to 1-595, 2-10 to 2-9
tee 1-596to 1-597

TELL 1-371to 1-704

test 1-222to 1-602

t obyte A-3toA-3,1-244t0 1-604
touch 1-154to1-607

t put 1-608to 1-610

tr 1-173t01-614

trap 1-189to 1-616

true 1-118to1-617

tsmai | 1-333to01-333, 3-54t0 3-55
tty A-19toA-19,A-19to A-19, 1-618to

type 1-550to 1-620
typeset 1-10to1-623
ulimt 1-555to 1-555
umask 1-373to 1-625
unal i as 1-10to 1-626
unane 1-149to 1-628
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command, unconpress 1-103to 1-631
command, unexpand 1-216to 1-633
command, uni q 1-108to 1-636
command, unpack 1-126to 1-638
command, unset 1-555to 1-640
command, uudecode 1-641to 1-643
command, uuencode 1-641to 1-645

command, vi 1-143to 1-690, 2-7 to 2-7, 3-32t0 3-9, 7

command, wait 1-275to 1-691

command, wal | 1-371to 1-693

command, wc 1-106 to 1-695

command, whence 1-555to 1-697
command, whi ch 1-696 to 1-699
command, who 1-443to 1-701

command, wr apmar gi n 1-678to 1-678
command, write 1-370to1-704
command, xargs 1-705to 1-709
command, yacc 1-227to1-714,3-8to03-8
command, z 1-677to 1-677

command, zcat 1-126to1-716
commands Vi , scrolling 1-649 to 1-649
commands, scrolling 1-648 to 1-648
commands, shell 1-521 to 1-521

commands, shell reserved word 1-523 to 1-523
commands, specid built-in  1-540 to 1-540
commands, vi manipulation 1-648 to 1-648
commands, vi movement 1-648to 1-648
commands, Vi textinsertion 1-648to 1-648
comment ex command, " 1-671to 1-671
comment leader 1-456 to 1-456

comments, awk 1-18to 1-18

comments, multi-line 1-456 to 1-456
comments, shell 1-521 to 1-521

compare binary files 1-107 to 1-107
comparercs revision 1-470 to 1-470
compare sorted files 1-119to 1-119
comparethreefiles 1-181to 1-181
comparetwo files 1-174to0 1-185

compiler, mpeiix 1-75to 1-75

component directory pax archive 1-416to 1-416
component file pax archive 1-416to 1-416
conpr ess command 1-123to 1-126, 2-10 to 2-3
compressing files 1-402 to 1-637
compression 1-109 to 1-95

concatenate files 1-81 to 1-81

concatenate lines 1-405 to 1-405

condition, test 1-598 to 1-598

conditional expression, t est 1-598to 1-598
conf. ¢ path name 1-376t01-376
configuration file,rRcs 1-458 to 1-458
configuration options, ignore 1-467 to 1-467
configuration variable 1-247 to 1-247
configuration, machine 1-627 to 1-627
conflicting path name 1-293 to 1-293
considerations, implementation A-1to A-19
context, previous 1-651 to 1-651
context-dependent movement, vi 1-648 to 1-651
cont i nue command 1-127 to 1-127
control characters 1-644 to 1-81
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control, carriage 1-15to0 1-15

conv environment variable 1-305 to 1-333
conversion buffer 1-171to1-171

conversion, fixed to variablerecord 1-170to 1-170
conversion, lowercase 1-169 to 1-169
conversion, SCCS 1-499 to 1-499

conversion, uppercase 1-170to 1-170
conversion, variableto fixed record 1-169 to 1-169
convert spacesto tabs 1-632 to 1-632
CONVFM variable 1-19to1-19

COPY command 1-130to 1-79

copy copy lines ex command 1-663 to 1-663
copy ed command 1-200 to 1-200

copy lines 1-292 to 1-292

copy lines ex command, copy 1-663 to 1-663
copy text ex command,t 1-668 to 1-668
copying datawith format conversion 1-168 to 1-168
copying files 1-128to 1-128

copying selectively 1-147 to 1-147

count (vi ) 1-649to 1-649

count bytes 1-694 to 1-694

count characters 1-694 to 1-694

count lines 1-694 to 1-694

count words 1-694 to 1-694

cp command 1-128 to 1-132

cpi o command 1-126 to 1-137, 2-10 to 2-6
cpi o fileformat 1-137to 1-595, 2-10to 2-3
creat e command 1-375to 1-624

create directory 1-372t0 1-372

create RCSfile 1-457 to 1-95

crt environment variable 1-313to 1-322
crypt command 1-206 to 1-689

csplit command 1-138to 1-142, 3-36 to 3-36
ct ags command 1-143to 1-146, 2-7 to 2-7
ct ags fileformat 1-687 to 1-687

CTRL 1-646 to 1-646

CTRL-]tag vi command 1-653to 1-653
current directory 1-457 to 1-457

current mail message 1-307 to 1-307

current position pointer 1-648 to 1-648

current working directory 1-451 to 1-83

cursor 1-648to 1-648

cut command 1-147 to 1-149

Cyclical Redundancy Check 1-105 to 1-582

D

D deleteto end of line vi command 1-655 to 1-655
d delete vi command 1-655 to 1-655
databases, join 1-276 to 1-276

date 1-109to 1-110

dat e command 1-150 to 1-154, 3-53 to 3-53
dateformat 1-110to 1-110

Dat e keyword 1-113to 1-271

daterange 1-488to 1-488

dc addition 1-157 to 1-157

dc arrays 1-155t0 1-162

dc bases 1-160to 1-160

dc command 1-155to 1-167



dc division 1-158to 1-158

dc executing strings  1-161 to 1-161

dc exponentiation 1-158 to 1-158

dc modulo 1-158 to 1-158

dc multiplication 1-158 to 1-158

dc registers 1-155to 1-155

dc remainder 1-158to 1-158

dc scaling factor 1-157 to 1-157

dc sguareroot 1-159 to 1-159

dc subtraction 1-158to 1-158

dd command 1-137t0 1-173

DEAD environment variable 1-316 to 1-325

dead. | etter filename 1-322to1-326

decoding 1-641to 1-644

decrement autoindent vi command, cTRL-D 1-658 to 1-658

default branch 1-109 to 1-98, 3-25 to 3-25

define abbreviation ex command, abbreviate 1-663 to
1-663

definemacro vi command, map 1-665 to 1-665

delay execution 1-557 to 1-557

delete 1-113to 1-488

delete abbreviation ex command, unabbreviate 1-669 to
1-669

delete character vi command, x 1-655 to 1-655

delete ed command 1-197 to 1-197

delete ex command 1-664 to 1-664

deleteinserted line vi command, @ 1-659 to 1-659

deletelast character vi command, backspace 1-658 to
1-658

delete last character vi command, cTRL-H 1-658 to 1-658

deletemacro ex command, unmap 1-669 to 1-669

delete previous character vi command, X 1-655 to 1-655

deleteto end of line vi command, D 1-655 to 1-655

delete vi command, d 1-655 to 1-655

deletion, alias 1-626 to 1-626

delta 3-24to0 3-25

descriptivetext 1-456 to 1-98

descriptor, file 1-536 to 1-599

desk calculator 1-155to 1-155

devicetype 1-3761t01-376

DFA table entries, number of 1-287 to 1-287

DFA table, | ex 1-287 to 1-287

diagnostic output, suppress 1-467 to 1-470

dictionary sort 1-559 to 1-559

di ff command 1-106 to 1-180, 3-15to0 3-15

di ff 3 command 1-180to 1-184

di ff b command 1-185to 1-186

differences, minimal 1-175to 1-175

di f f hcommand 1-174to 1-180

di r command 1-283to 1-283

directive, #define 3-6t03-6

directive, #undef 3-6t03-6

directory 1-113to1-99

directory pax archive, component 1-416 to 1-416

directory substitution 1-529 to 1-529

di r ect ory temporary directory vi variable 1-673to
1-673

directory, account 1-496 to 1-93

directory, create 1-372to0 1-372

directory, current 1-457 to 1-457

directory, group 1-496 to 1-93

directory, home 1-320to 1-83

directory, list 1-283 to 1-299

directory, previous 1-544to 1-544

directory, remove 1-497 to 1-497

directory, root 1-496 to 1-93

directory, search 1-231to 1-231

directory, working 1-451to 1-83

di r name command 1-187 to 1-188

discard control characters vi variable, beautify 1-673
to 1-673

discard message, " q 3-9t03-9

disk space 1-191to 1-191

disk usage 1-191to01-191

display Boolean variable ex command, ? 1-667 to 1-667

display current filelist ex command, args 1-663 to 1-663

display current line after change vi variable, aut opri nt
1-672t0 1-672

display editing commands, ~? 3-9to 3-9

display environment variables 1-515to 1-515

display files 1-433to 1-81

display line number ed command 1-201 to 1-201

display linenumber ex command, = 1-671to 1-671

display lines ex command, print 1-666 to 1-666

display lines ex command, z 1-670 to 1-670

display lines ex command, cTRL-D 1-671to 1-671

display linesin verbose form ex command, list 1-665 to
1-665

display linesin verboseform vi variable, i st 1-674to
1-674

display lineswith line numbers ex command, # 1-666 to
1-666

display lineswith line numbers ex command, number
1-666 to 1-666

display lineswith line numbers vi variable, nunber
1-674 to 1-674

display message, “p 3-9t03-9

display terminal name 1-618 to 1-618

display variables 1-621 to 1-621

displaying login information 1-700 to 1-700

displaying strings 1-570to 1-570

distanceto scroll vi variable, scrol |

distribution, software 1-97 to 1-97

division, dc 1-158to 1-158

do ed like substitutions vi variable, edconpati bl e
1-673t0 1-673

donotwriteonfile vi variable, readonly 1-647to
1-675

do not writeto existing file vi variable, wri t eany 1-677
to 1-677

document, here 1-537 to 1-537

documentation, online 1-362 to 1-362

dot command 1-520 to 1-190

dot environment variable 1-322to 1-322

double-spaced output  1-433 to 1-433

du command 1-191 to 1-192

dumping files 1-397 to 1-397

duplicate lines, removing 1-634to 1-634

1-670to 1-675
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duplicate output stream 1-596 to 1-596

E

E moveto end of full word vi command 1-651 to 1-651

emoveto end of word vi command 1-652 to 1-652

EBCDIC-to-Ascll 1-169to 1-169

echo command 1-193to 1-194, 3-3t0 3-3

ECHOenvironment variable 1-14to 1-75

ECHO | ex statement 3-8to0 3-8

ed command 1-174 to 1-206, 3-32to 3-9

ed command, append 1-197 to 1-198

ed command, change 1-197 to 1-197

ed command, changefile 1-198to 1-198

ed command, copy 1-200 to 1-200

ed command, delete 1-197 to 1-197

ed command, display line number 1-201 to 1-201

ed command, edit file 1-197 to 1-197

ed command, encrypt 1-201 to 1-201

ed command, global 1-198 to 1-198

ed command, insert 1-198 to 1-198

ed command, join 1-198 to 1-198

ed command, listlines 1-199 to 1-199

ed command, mark 1-199 to 1-199

ed command, move 1-199to 1-199

ed command, humber lines 1-199 to 1-199

ed command, print lines 1-199 to 1-199

ed command, prompt 1-199 to 1-199

ed command, quiet mode 1-198to 1-198

ed command, quit 1-199 to 1-199

ed command, read file 1-199to 1-199

ed command, shell escape 1-201 to 1-201

ed command, substitute 1-199 to 1-199

ed command, undo change 1-200 to 1-200

ed command, writefile 1-201 to 1-201

ed prompt string 1-195 to 1-195

ed. hup filename 1-202 to 1-202

edconpati bl e do ed like substitutions vi variable
1-673t0 1-673

edit alternatefile vi command, cTrRL-~ 1-658 to 1-658

edit edit new file ex command 1-664 to 1-669

edit file ed command 1-197 to 1-197

edit new file ex command, edit 1-664 to 1-669

edit new file ex command, ex 1-664 to 1-664

edit next file ex command, next 1-666 to 1-666

edit script  1-175 to 1-506

EDI TOR environment variable 1-310 to 1-545, 3-10 to 3-9

editor version ex command, version 1-669 to 1-669

editor, stream 1-506 to 1-506

editor, text 1-174 to 1-506

egr ep command 1-259to 1-41, 3-36 to 3-36

electronic mail 1-304 to 1-304

el i f shell command 1-524 to 1-524

el se shell command 1-524 to 1-524

EMACS 1-542to 1-542

emacs command 1-516to 1-516

encoding 1-641to 1-644

encoding files 1-402to 1-637

encoding, Huffman 1-402to 1-637
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encrypt ed command 1-201 to 1-201

end of file 1-588 to 1-588

end of line metacharacter, $ 1-661 to 1-661

end of word metacharacter, > 1-661 to 1-661

END, awk 1-29to 1-29

enter ex mode vi command, Q 1-657 to 1-657

enter open mode ex command, open 1-666 to 1-666

enter vi mode ex command, visual 1-669 to 1-669

entries, number of DFA table 1-287 to 1-287

entries, number of movetable 1-287 to 1-287

entries, number of NFA table 1-287 to 1-287

env command 1-207 to 1-208, 3-4 to 3-4

ENV environment variable 1-10to 1-678, 3-3t0 3-3

envi ron 1-202to 1-677, 2-5t0 2-5, 3-3t0 3-4

ENVI RONarray 1-21to 1-21

environment 1-207 to 1-207

environment variable 1-515to 1-515

environment variable, al | net 1-320to 1-333

environment variable, append 1-321to 1-321

environment variable, ask 1-321to1-321

environment variable, askbcc 1-321to1-321

environment variable, askcc 1-321to 1-321

environment variable, asksub 1-321to01-321

environment variable, aut oprint 1-307to1-321

environment variable, bang 1-318to 1-321

environment variable, CDPATH 1-542to 1-84

environment variable, cnmd  1-312 to 1-332

environment variable, COLUWNS 1-201 to 1-69, 3-3 to 3-38

environment variable, conv 1-305to 1-333

environment variable, crt 1-313t01-322

environment variable, DEAD 1-316to 1-325

environment variable, dot 1-322to 1-322

environment variable, ECHO 1-14to 1-75

environment variable, EDI TOR 1-310 to 1-545, 3-10 to 3-9

environment variable, ENV 1-10to 1-678, 3-3t0 3-3

environment variable, ERRNO 1-542 to 1-554

environment variable, escape 1-316to 1-332

environment variable, EXI NI T 1-647 to 1-678

environment variable, FCEDI T 1-225to 1-542

environment variable, f1ipr 1-313to1-324

environment variable, f ol der 1-309to 1-330

environment variable, header 1-323to 1-323

environment variable, HELP 1-265 to 1-265

environment variable, HELPCVD 1-265 to 1-265

environment variable, Hl STFI LE 1-224to 1-548

environment variable, Hl STSI ZE 1-224to 1-601

environment variable, hol d 1-307 to 1-323

environment variable, HOVE A-2to A-2, A-2to A-2, 1-201
t01-84, 3-3t0 3-3

environment variable, | FS 1-478to 1-543

environment variable, i gnore 1-305to 1-323

environment variable, i gnor eeof 1-322to 1-323

environment variable, i ndent 1-323to0 1-323

environment variable, i ndent prefi x 1-317to 1-323

environment variable, keep 1-323t01-323

environment variable, keepsave 1-306to 1-323

environment variable, LC_COLLATE 1-249to 1-612, 3-30
t0 3-30

environment variable, LC_CTYPE 1-612to 1-613, 3-30 to
3-30
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environment variable,
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environment variable,
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environment variable,
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environment variable,
environment variable,
environment variable,
environment variable,
environment variable,
environment variable,
environment variable,
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environment variable,
environment variable,
environment variable,
environment variable,
environment variable,
environment variable,
environment variable,
environment variable,

LC_MESSAGES 1-233to01-494
LC TI ME 1-152to0 1-152

LI NE 1-384to01-384

LI NENO 1-543to 1-554

LI NES 1-382to 1-678, 3-3t0 3-3
LI STER 1-323to01-323
LOGNAME 1-298 to 1-320, 3-3t0 3-3
MAI L 1-543to0 1-543

MAI LCHECK 1-543to 1-601
MAI LDI R 1-320to 1-326

MAI LER 1-458t01-77,3-3t0 3-3
MAI LPATH 1-527 to 1-543

MAI LRC 1-319to 1-332
MAKEFLAGS 1-350to 1-355
MAKESTARTUP 1-335to 1-353
MANPAGER 1-363to 1-365
MANPATH 1-362 to 1-365
MBOX 1-323to 1-326

met oo 1-324t0 1-324

MORE 1-382to 1-382

noal | net 1-321to1-321
noappend 1-321to 1-321
noask 1-321to1-321
noaskbcc 1-321to1-321
noaskcc 1-321to 1-321
noasksub 1-321to 1-321
noaut oprint 1-320to1-321
nobang 1-321to 1-321

nocrt 1-322to 1-322

nodot 1-322to 1-322

nof | i pr 1-322to 1-322
nohol d 1-323to 1-323

noi gnore 1-323to 1-323

noi gnor eeof 1-323t01-323
nokeep 1-323to 1-323
nokeepsave 1-323t01-323
nonet oo 1-324to 1-324
noout f ol der 1-324t01-324
nopage 1-324to01-324

noqui et 1-324to 1-324
norecord 1-324to1-324
nosave 1-325to1-325
nosendwai t 1-325t01-325
noshowt o 1-325to 1-325
noSi gn 1-325to0 1-325

nosi gn 1-325to0 1-325
OLDPWD 1-529to 1-83
onehop 1-324to 1-333

OPTI ND 1-546 to 1-601

out 1-537to 1-537

out fol der 1-324t01-324
page 1-312to1-324

PAGER 1-313to 1-364

PATH 1-121to01-9,3-3t03-3
PI D 1-544to 1-544

pronpt 1-324to 1-324

PS1 1-527to 1-544

PS2 1-479to 1-544

PS3 1-525to 1-554

environment variable, PS4 1-527 to 1-544

environment variable, PM\D 1-516 to 1-83

environment variable, qui et 1-324to01-324

environment variable, RANDOM 1-544 to 1-544

environment variable, RCSPATH 1-103to 1-501, 3-12to
3-15

environment variable, record 1-304to1-324

environment variable, REPLY 1-478to 1-544

environment variable, Repl yal | 1-322to 1-324

environment variable, repl yal | 1-333to 1-333

environment variable, save 1-325to 1-325

environment variable, screen 1-311to1-325

environment variable, SECONDS 1-544 to 1-544

environment variable, sendmai | 1-325to0 1-333

environment variable, sendwai t 1-325to 1-333

environment variable, SHELL 1-197 to 1-678, 3-4to 3-4

environment variable, SHELLMETAS 1-348to 1-348

environment variable, showt o 1-325to 1-325

environment variable, Si gn 1-316to 1-325

environment variable, si gn 1-316to 1-325

environment variable, TERM 1-325to 1-678, 3-4 to 3-4

environment variable, TERM NFO 1-201 to 1-679

environment variable, TMOUT 1-544 to 1-601

environment variable, TMP 1-678 to 1-679

environment variable, TMPDI R 1-126to 1-73, 3-14 to 3-4

environment variable, t opl i nes 1-314to 1-325

environment variable, TZ 1-153to 1-606, 3-4 to 3-53

environment variable, VAR 1-118t01-118

environment variable, VI SUAL 1-315to 1-545, 3-10to 3-9

environment variables, change 1-515 to 1-515

environment variables, display 1-515to 1-515

environment variables, exporting 1-217 to 1-217

environment, shell execution 1-539 to 1-539

environment, subshell 1-539 to 1-539

ERRNOenvironment variable 1-542 to 1-554

errorbel | s precedes error message with alert vi
variable 1-673to 1-673

ESC leaveinsert mode vi command 1-659 to 1-659

escape environment variable 1-316 to 1-332

escape sequences 1-528 to 1-528

escape sequences, C  1-405 to 1-405

eval command 1-209to 1-210

ex addresses 1-659 to 1-659

ex asfilter 1-647to 1-647

ex command 1-143to 1-211, 2-7 to 2-7, 3-32 to 3-32

ex command format 1-659 to 1-659

ex command, ! run shell 1-670to 1-670

ex command, " comment 1-671to 1-671

ex command, # display lines with line numbers 1-666 to
1-666

ex command, & repeat last substitute 1-671to 1-671

ex command, < shiftleft 1-670to 1-670

ex command, = display line number 1-671to 1-671

ex command, > shiftright 1-670to 1-670

ex command, ? display Boolean variable 1-667 to 1-667

ex command, @ execute buffer 1-671to 1-671

ex command, abbr eviate define abbreviation 1-663 to
1-663

ex command, append append text 1-663 to 1-663
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ex command, append to file 1-669 to 1-669

ex command, argsdisplay current filelist 1-663 to 1-663

ex command, cd change directory 1-663 to 1-663

ex command, change changelines 1-663 to 1-663

ex command, chdir change directory 1-663 to 1-663

ex command, copy copy lines 1-663 to 1-663

ex command, delete 1-664 to 1-664

ex command, edit edit new file 1-664 to 1-669

ex command, ex edit new file 1-664 to 1-664

ex command, file obtain file information 1-664 to 1-664

ex command, g global find 1-664 to 1-664

ex command, insert insert text 1-665 to 1-665

ex command, join join lines 1-665 to 1-665

ex command, k mark text 1-665 to 1-665

ex command, list display linesin verbose form 1-665 to
1-665

ex command, mark mark text 1-665 to 1-665

ex command, move movetext 1-665 to 1-665

ex command, next edit next file 1-666 to 1-666

ex command, number display lines with line numbers
1-666 to 1-666

ex command, open enter open mode 1-666 to 1-666

ex command, pipe 1-669 to 1-669

ex command, preser ve saves buffer for recovery 1-666 to
1-666

ex command, print display lines 1-666 to 1-666

ex command, put pastelines 1-666 to 1-666

ex command, quit quit editing session 1-666 to 1-666

ex command, read read file 1-667 to 1-667

ex command, recover recover file 1-667 to 1-667

ex command, rewind restart filelist 1-667 to 1-667

ex command, set set variable value 1-672to 1-672

ex command, shell invoke subshell 1-668 to 1-668

ex command, sour ce run command file 1-668 to 1-678

ex command, stop stop editor 1-668 to 1-668

ex command, substitutereplace string 1-668 to 1-668

ex command, suspend stop edit 1-668 to 1-668

ex command, t copy text 1-668 to 1-668

ex command, tag tag name 1-668 to 1-668

ex command, unabbreviate delete abbreviation 1-669 to
1-669

ex command, undo undo last change 1-669 to 1-669

ex command, unmap delete macro 1-669 to 1-669

ex command, v global on non-matching lines 1-669 to
1-669

ex command, ver sion editor version 1-669 to 1-669

ex command, visual enter vi mode 1-669 to 1-669

ex command, wn write and edit next 1-669 to 1-669

ex command, wq write and quit 1-670 to 1-670

ex command, writewritefile 1-669 to 1-669

ex command, xit write and quit 1-670 to 1-670

ex command, yank yank text to buffer 1-670 to 1-670

ex command, z display lines 1-670to 1-670

ex command, cTRL-D display lines 1-671to 1-671

ex command, ~ repeat last substitute 1-671to 1-671

ex edit new file ex command 1-664 to 1-664

ex mode 1-646 to 1-663

ex variable, pronpt promptfor ex input 1-674to 1-674

ex variable, shel | choose command interpreter 1-668 to
1-675
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ex, dternatefilesin 1-672to 1-672

examples, awk 1-32to 1-32

exec command 1-210to 1-213

execute buffer ex command, @ 1-671to 1-671
executing strings, dc  1-161 to 1-161
execution environment, shell 1-539 to 1-539
EXI NI T environment variable 1-647 to 1-678
exit command 1-214to 1-214

exit status 1-118to 1-617

expand command 1-215to 1-216

expansion, keyword 1-109to 1-113
experimental state 1-458 to 1-98
exponentiation, dc 1-158 to 1-158

export command 1-217 to 1-218, 3-3t0 3-3
exporting aliases 1-9to 1-9

exporting environment variables 1-217 to 1-217
expr command 1-219to 1-222, 3-32to 3-37
expr operators 1-219to 1-219

expression evaluation 1-219to 1-219
expression, t est conditional 1-598 to 1-598
exr c ignore .exrcfile vi variable 1-673to 1-673
exrecover command 1-666 to 1-666
extraction, archive 1-416 to 1-416

F

F search backwards for character vi command 1-652 to
1-652

f search forward for character vi command 1-652 to 1-652

failure 1-223to0 1-223

fal se command 1-223to 1-223

f c command 1-10to 1-226, 3-38 to 3-45

FCEDI T environment variable 1-225 to 1-542

FCOPY command 1-243to 1-243

f g command 1-274 to 1-658

f grep command 1-259 to 1-535

Fibonacci sequence 1-164 to 1-541

fieldin current record, awk NF 1-24to 1-24

field separator, internal  1-543 to 1-543

fields 1-147 to 1-147

FIFO 1-374to0 1-376

file attributes 1-300 to 1-88

filebeingread, awk FI LENAME 1-24to01-24

filecommand 1-227to 1-230, 2-4to 2-5

file descriptor 1-536 to 1-599

fileformat 1-458to 1-470

fileformat, cpi o 1-137to 1-595, 2-10to 2-3

fileformat, ct ags 1-687to 1-687

fileformat, magi ¢ 1-228to 1-230, 2-4to 2-5

fileformat, pax 1-431to1-431, 2-10to 2-6

fileformat, tags 1-143to 1-146, 2-7to 2-7

fileformat, tar 1-137to 1-595, 2-3t0 2-10

fileinformation vi command, cTRL-G 1-657 to 1-657

filemode 1-110to1-98

file mode, change 1-88to 1-88

file name generation 1-193to 1-538

file name suffix 1-44 to 1-456

filename, . exrc 1-647to 1-678

filename, . mai |l rc 1-319t01-319



filename, . profile A-18toA-18,A-2t0A-2,A-2t0
A-2,A-2t0 A-2, 1-517 to 1-545

filename, . sh_hi story A-2toA-2,1-267 to 1-545

filename, a. out 1-71to01-73

filename, cal endar 1-76to1-77

filename, CCOMXL. PUB. SYS 1-72t01-72

filename, dead. | etter 1-322to 1-326

filename, ed. hup 1-202to 1-202

filename, | . out put 1-288to0 1-288

filename, | ex.yy.c 1-287t01-288

filename, LI NKEDI T. PUB. SYS 1-72t01-72

filename, magi ¢ 2-4to2-4

filename, makefil e 1-336to1-358

filename, Makefil e 1-336to1-358

filename, man. dbz 1-363to 1-365

filename, mbox 1-306 to 1-306

filename, rsh 1-519to 1-519

filename, sh 1-519to0 1-519

filename, startup. nk 1-342to 1-359

filename, states.out 1-711to1-711

filename, tags 1-143to 1-668, 2-7 to 2-7

filename, whati s 1-364to 1-365

filename, y. out put 1-711to1-711

filename, y.tab. c 1-710t01-711

filename, y.tab. h 1-710to1-711

file obtain fileinformation ex command 1-664 to 1-664

fileowner 1-109to 1-95

file pax archive, component 1-416to 1-416

file permissions 1-233 to 1-386

filetransmission 1-641to 1-644

filetype 1-227to 1-234

file,rcs 1-109 to 1-99

file, reject 1-409 to 1-409

file, shared 1-457 to 1-458

file, special 1-376 to 1-376

file, working 1-109 to 1-99

file-processing 1-17to 1-17

FI LENAME filebeing read, awk 1-24to 1-24

filesin ex, aternate 1-672to 1-672

files, archive 1-133to 1-416

files, break up 1-567 to 1-567

files, byte stream 1-126 to 1-690

files, compare sorted 1-119to 1-119

files, compare three 1-181to 1-181

files, comparetwo 1-174to 1-185

files, compressing 1-402 to 1-637

files, display 1-433to0 1-81

files, dumping 1-397 to 1-397

files, encoding 1-402 to 1-637

files, first linesof 1-263to 1-263

files, list 1-299 to 1-299

files, merge 1-434to 1-559

files, moving 1-386 to 1-386

files, packed 1-432to 1-432

files, paginate 1-433to 1-433

files, remove 1-494to 1-494

files, search for 1-231to 1-231

files, shell 1-44to 1-44

files, sorted 1-119to 1-119

files, sorting 1-559 to 1-559

files, splitting 1-138 to 1-567

files, system 1-598 to 1-598

files, temporary 1-113to 1-99

files, text 1-174to 1-98

filter vi command,! 1-655 to 1-655

find command 1-133to 1-237

first lines of files 1-263 to 1-263

fixed to variable record conversion 1-170to 1-170
flag, quiet 1-111to 1-95

flipr environment variable 1-313to 1-324
fnt command 1-238to 1-240

f nmat ch function 3-32to 3-37

FNR number of recordsread fromfile, awk 1-24t01-24
FNRvariable 1-25to 1-25

f ol d command 1-241to 1-242

f ol der environment variable 1-309 to 1-330
folder, mail 1-322to 1-322

folding lines 1-241to 1-241

font 1-42to 1-42

font, italic 1-42to 1-42

fontfile 1-42to 1-42

f or shell command 1-127 to 1-68

format, date 1-110to 1-110

format, ex command 1-659 to 1-659
formatting, text 1-238to 1-238

FORTRAN 1-15t01-15

forwarding mail 1-306 to 1-315

fronmbyt e command A-3to A-3,1-243to 1-244
FSvariable 1-18t01-27

full word 1-651to 1-651

functi on shell command 1-524 to 1-524
function, f nmat ch 3-32t0 3-37

function, getl ogi n 1-298to 1-298
function, i conv 3-5t03-5

function, i conv_open 3-5t03-5
function, i nput 3-6t03-7

function, | ength 1-59to 1-59

function, mai n 1-143to 1-143

function, out put 3-6t03-6

function, printf 1-150to 1-150
function, regconp 3-31t03-37

function, regerror 1-261to 1-261, 3-31t0 3-31
function, r egexec 3-31t03-31

function, regfree 3-31t03-31

function, scal e 1-48to1-59

function, shell 1-486 to 1-621

function, sprintf 1-39to1-39

function, stat 2-9to2-9

function, syni i nk 1-427 to 1-427
function, tcgetattr 1-580to 1-580
function, tcsetattr 1-580to 1-580
function, unput 3-7t03-7

function, vfprintf 3-7t03-7

function, wor dexp 1-550 to 1-552
function, yycomment 3-7t03-7

function, yyerror 3-7t03-7

function, yygetc 3-7to3-7

function, yyl ess 3-8t03-8
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function, yyl ex 3-6t03-8
function, yymapch 3-7to3-7
function, yynore 3-8to 3-8
function, yywrap 3-7to3-7
functions 1-45to 1-45

functi ons command 1-10 to 1-246
functions, awk 1-28to0 1-28

G

gglobal find ex command 1-664 to 1-664

G moveto absoluteline vi command 1-650 to 1-650

generation, filename 1-193 to 1-538

get conf command 1-154 to 1-252
getline, ank 1-25t01-25

get | ogi n function 1-298 to 1-298

get opt command 1-253to 1-255

get opt s command 1-255 to 1-258

gl ob command 3-32to 3-32

global ed command 1-198to 1-198
global find ex command, g 1-664 to 1-664

global on non-matching lines ex command, v 1-669 to

1-669
gmacs 1-516to 1-542
grammar 1-710to 1-710
gr ep command 1-206 to 1-261, 3-32to 3-37
gr ep matching strings 1-259 to 1-259
gr ep patterns 1-259 to 1-259
gr ep searching for strings  1-259 to 1-259
gr es command 1-261to 1-261
group directory 1-496 to 1-93
group ID 1-86to 1-86
group, home 1-77to1-77
groups 1-232to 1-269
GROUPSHELL macro 1-356 to 1-356
gutter 1-69 to 1-69

H

h moveleft vi command 1-650 to 1-650

H moveto top of screen vi command 1-652 to 1-652

hash command 1-10to 1-262

head command 1-263 to 1-264

head revision 1-488 to 1-489

header 1-113to 1-490

header environment variable 1-323to 1-323
Header keyword 1-113to 1-271

headers, mail 1-304 to 1-325

hel p command 1-265 to 1-266

HELP environment variable 1-265 to 1-265
HELPCVD environment variable 1-265 to 1-265
hel pfi | e path name 1-265 to 1-265

hel pi ndex path name 1-265 to 1-265

here document 1-537 to 1-537

highest branch 1-488 to 1-488

HI STFI LE environment variable 1-224 to 1-548
hi st ory command 1-10 to 1-268

history file 1-224to 1-543

history, command 1-224 to 1-453
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HI STSI ZE environment variable 1-224 to 1-601

hold buffer 1-506 to 1-506

hol d environment variable 1-307 to 1-323

home directory 1-320to 1-83

HOME environment variable A-2to A-2, A-2to A-2, 1-201
to 1-84, 3-3t0 3-3

homegroup 1-77to1-77

HPLDEVNOvariable 1-619to 1-619

HPQUI ET variable 1-371t01-371

Huffman encoding 1-402 to 1-637

| insert at start of line vi command 1-656 to 1-656

iinserttext vi command 1-656 to 1-656

i base variable 1-48to 1-66

i conv 1-419to01-431,3-5t0 3-5

i conv function 3-5t03-5

i conv_open function 3-5t03-5

i d command 1-269 to 1-270

| d keyword 1-113to 1-271

ID, group 1-86to 1-86

id, parent process 1-544 to 1-544

id, process 1-544 to 1-544

ID, user 1-92to 1-92

i dent command 1-104 to 1-272, 3-26 to 3-26

identifier 1-458to 1-458, 3-25to 3-25

i f shell command 1-521to 1-615

| FS environment variable 1-478to 1-543

ignore .exrcfile vi variable, exrc 1-673to1-673

ignore case in pattern matching vi variable,
i gnorecase 1-673to1-673

ignore configuration options 1-467 to 1-467

i gnor e environment variable 1-305 to 1-323

ignore white space 1-174to 1-174

i gnor ecase ignore casein pattern matching vi variable
1-673t0 1-673

i gnor eeof environment variable 1-322to 1-323

implementation considerations A-1to A-19

i n shell command 1-524 to 1-524

includefile, si gnal . h A-14toA-14

increment autoindent vi command, cTRL-T 1-658 to 1-658

i ndent environment variable 1-323to 1-323

indentation 1-239 to 1-239

indentation distance vi variable, shiftwi dth 1-655to
1-676

i ndent pref i x environment variable 1-317 to 1-323

initial revision 1-95to 1-97

initialize RCSfile 1-457 to 1-98

i nput function 3-6to3-7

input mode 1-305 to 1-332

input, nroff 1-227to01-227

insert at start of line vi command, | 1-656 to 1-656

insert character literally vi command, cTrRL-Q 1-658 to
1-658

insert character literally vi command, cTrRL-v 1-658 to
1-678

i nsert command 1-211to 1-211

insert ed command 1-198 to 1-198



insert insert text ex command 1-665 to 1-665
insert mode 1-646 to 1-654

insert mode vi  1-659 to 1-659

insert text ex command, insert 1-665 to 1-665
insert text vi command, i 1-656 to 1-656
insertion commands, vi text 1-648to 1-648

i nt eger command 1-10to 1-273

interactive shell 1-520 to 1-520

intercept interrupts  1-615 to 1-615

internal field separator 1-543 to 1-543

Internet network 1-305 to 1-305

interrupts, intercept  1-615 to 1-615

interrupts, trap 1-615 to 1-615
introcommand 1-1to1-1

invoke ex command from vi command,: 1-657 to 1-657
invokemacro vi command, @ 1-657 to 1-657
invoke subshell ex command, shell 1-668 to 1-668
invoke system command, ! 3-9t03-9
invoke text editor on message, “e 3-9to 3-9
invoke visual editor on message, “v 3-9to 3-9
italicfont 1-42to 1-42

J

Jjoinlines vi command 1-656 to 1-656

j move down oneline vi command 1-650 to 1-650
job control 1-275to 1-518

j obs command 1-274to 1-275

j oi n command 1-276 to 1-279

join databases 1-276 to 1-276

join ed command 1-198to 1-198

join joinlines ex command 1-665 to 1-665
joinlines ex command, join 1-665 to 1-665
joinlines vi command,J 1-656 to 1-656
join RCSrevisions 1-110to 1-111

joinlist 1-110to 1-110

justified margins 1-238 to 1-238

K

k mark text ex command 1-665 to 1-665

k moveup oneline vi command 1-650 to 1-650

keep environment variable 1-323to 1-323

keepsave environment variable 1-306 to 1-323

key, sorting 1-561 to 1-561

keyword expansion 1-109to 1-113

keyword value 1-112 to 1-97

keyword, Aut hor 1-113to1-271

keyword, Date 1-113t01-271

keyword, Header 1-113to1-271

keyword, 1d 1-113to 1-271

keyword, Locker 1-113to1-271

keyword, Log 1-113to 1-456

keyword, Narme 1-113t01-113

keyword, RCSfile 1-113to1-271

keyword, Revi si on 1-113to 1-271

keyword, Source 1-113to1-271

keyword, State 1-113t01-271

ki Il command A-16toA-16, A-16 to A-16, 1-274 to
1-282

L

I moveright vi command 1-650 to 1-650

L move to bottom of screen vi command 1-652 to 1-652

| . out put filename 1-288to 1-288

LALR(1) 1-710to 1-710

last lines of file 1-588 to 1-588

| ¢ command 1-121to 1-284

LC_COLLATE environment variable 1-249 to 1-612, 3-30 to
3-30

LC_CTYPE environment variable 1-612to 1-613, 3-30to
3-30

LC_MESSAGES environment variable 1-233to 1-494

LC_TI ME environment variable 1-152 to 1-152

leaveinsert mode vi command, ESC 1-659 to 1-659

Lempel-Ziv compression 1-123 to 1-629

| engt h function 1-59 to 1-59

length of tags vi variable, t agl engt h 1-669 to 1-676

| et command 1-10to 1-286

let macros contain macros vi variable, remap 1-665to
1-675

| ex 1-287to01-291, 3-6t0 3-8

| ex command 1-227 to 1-291, 3-6 to 3-8

| ex DFA table 1-287 to 1-287

| ex movetable 1-287to 1-287

| ex NFA table 1-287 to 1-287

| ex statement, ECHO 3-8to0 3-8

| ex statement, REJECT 3-8t0 3-8

| ex.yy. c filename 1-287 to 1-288

lexical analyzer 1-287 to 1-287

libraries 1-11to1-11

libraries, archive 1-11to 1-11

I'i ne command 1-292 to 1-292

LI NE environment variable 1-384 to 1-384

linewidth 1-238 to 1-239

line, absolute 1-650 to 1-650

LI NENOenvironment variable 1-543 to 1-554

LI NES environment variable 1-382to 1-678, 3-3t0 3-3

lines, center 1-238to 1-238

lines, concatenate 1-405 to 1-405

lines, copy 1-292to 1-292

lines, count 1-694 to 1-694

lines, folding 1-241to 1-241

lines, numbering 1-393to 1-393

lines, read 1-478 to 1-478

lines, reverse 1-487 to 1-487

lines, unique 1-634to 1-634

LI NE_MAX variable 1-261to 1-261

link 1-293 to 1-293

link editor, mPerix 1-13to 1-75

I'i nkedi t command 1-74to 1-74

LI NKEDI T. PUB. SYSfilename 1-72to 1-72

list directory 1-283to 1-299

list display linesin verbose form ex command 1-665 to
1-665

I'i st display linesin verboseform vi variable 1-674to
1-674

list files 1-299 to 1-299

listlines ed command 1-199 to 1-199

list, process 1-274to 1-274
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LI STER environment variable 1-323to 1-323
LI STFI LEcommand A-17to A-17, A-17 to A-17
LI STUSER command 1-77 to 1-77

I n command 1-293to 1-297

local time 1-110to 1-110

local variables 1-621 to 1-621

| ocal e command 1-297 to 1-297

lock 1-109 to 1-97

lock revision 1-457 to 1-490

lock, strict  1-457 to 1-98

locker 1-271to 1-489

Locker keyword 1-113to 1-271

locking, non-strict 1-458 to 1-458

locking, strict 1-113 to 1-95

locks, breaking 1-458 to 1-95

Log keyword 1-113to 1-456

log message 1-113to 1-97

log,rRcs 1-456 to 1-456

logging in 1-298 to 1-700

| ogi n command 1-320 to 1-320, 3-3t0 3-3
login name 1-112to 1-98

login names 1-309 to 1-324

login shell 1-224to 1-521

| oghane command 1-270to 1-298

L OGNAME environment variable 1-298 to 1-320, 3-3to 3-3
| ong type 2-4t02-4

loop 1-127t01-68

lowercase conversion 1-169 to 1-169

| s command A-13to A-13, 1-106 to 1-303

M

m mark current position vi command 1-650 to 1-650

M move to middle of screen vi command 1-652 to 1-652

machine configuration 1-627 to 1-627

macro 1-530to 1-675

macro, GROUPSHELL 1-356to 1-356

macro, MAKEFLAGS 1-350to 1-350

macro, SHELL 1-353to 1-359

macro, yygetc 3-7to3-7

magi c fileformat 1-228to 1-230, 2-4to 2-5

magi c filename 2-4to2-4

magi ¢ use pattern matching metacharacters vi variable
1-661to 1-674

mail 1-543to 1-641

mai | command 1-325 to 1-465

MAI L environment variable 1-543to 1-543

mail folder 1-322to 1-322

mail headers 1-304 to 1-325

mail server 1-322 to 1-322

mail, electronic 1-304 to 1-304

mail, forwarding 1-306 to 1-315

mail, send 1-458 to 1-458

MAI LCHECK environment variable 1-543 to 1-601

MAI LDI R environment variable 1-320to 1-326

MAI LER environment variable 1-458to0 1-77,3-3t0 3-3

MAI LPATH environment variable 1-527 to 1-543

MAI LRC environment variable 1-319 to 1-332

mai | x command 1-240 to 1-333, 3-3to 3-55
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mai n function 1-143to 1-143

make command 1-14to 1-361

Makefi | e filename 1-336to 1-358

makefil e filename 1-336to 1-358

MAKEFLAGS environment variable 1-350 to 1-355

MAKEFLAGS macro 1-350 to 1-350

MAKESTARTUP environment variable 1-335 to 1-353

man command 1-266 to 1-366

man. dbz filename 1-363to 1-365

manipulation commands, vi 1-648to 1-648

manipulation vi , object 1-653to 1-653

manipulator abbreviations, object 1-655 to 1-655

MANPAGER environment variable 1-363 to 1-365

MANPATH environment variable 1-362 to 1-365

manual pages 1-362 to 1-362

map definemacro vi command 1-665 to 1-665

margins, justified 1-238 to 1-238

mark current position vi command, m 1-650 to 1-650

mark ed command 1-199to 1-199

mark mark text ex command 1-665 to 1-665

mark name vi command 1-650 to 1-650

mark text ex command, k 1-665 to 1-665

mark text ex command, mark 1-665 to 1-665

matching strings, grep 1-259 to 1-259

maxbuf f er s buffer size vi variable 1-674to 1-674

MBOX environment variable 1-323 to 1-326

nbox filename 1-306 to 1-306

mer ge command 1-367 to 1-369

mergefiles 1-434to 1-559

merge RCSrevisions 1-474to 1-474

mesg command 1-370to 1-371

mesg turn on talk and write permissions vi variable 1-674
t0 1-674

mesg variable 1-674to 1-674

metacharacter 1-661 to 1-674, 3-32 to 3-32

met 0o environment variable 1-324to 1-324

minimal differences 1-175t0 1-175

nmkdi r command A-12to A-12,1-372t0 1-373

mkfi f o command 1-374to 1-375

nmknod command A-19to A-19, 1-375to0 1-377

mode vi ,insert 1-659 to 1-659

mode, command 1-307 to 1-646

mode, ex 1-646 to 1-663

mode, file 1-110to 1-98

mode, input  1-305 to 1-332

mode, insert 1-646 to 1-654

mode, quiet 1-195to 1-97

mode, vi 1-646 to 1-657

modification time 1-128 to 1-299

modification time, change 1-605 to 1-605

modulo, dc 1-158to 1-158

month sort  1-559 to 1-559

nmor e command 1-143 to 1-385, 2-7 to 2-7

MORE environment variable 1-382 to 1-382

move back to start of paragraph vi command, { 1-652 to
1-652

move back to start of section vi command, [[ 1-653 to
1-653

move down oneline vi command,j 1-650 to 1-650



move down oneline vi command, cTrRL-J 1-650 to 1-650

move down oneline vi command, cTRL-N 1-650 to 1-650

move ed command 1-199to 1-199

move left vi command, backspace 1-650 to 1-650

moveleft vi command, h 1-650 to 1-650

moveleft vi command, cTRL-H 1-650 to 1-650

move movetext ex command 1-665 to 1-665

moveright vi command,| 1-650 to 1-650

moveright vi command, space 1-650 to 1-650

move table entries, number of 1-287 to 1-287

movetable, | ex 1-287to 1-287

movetext ex command, move 1-665 to 1-665

moveto absoluteline vi command, G 1-650 to 1-650

move to balancing bracket vi command, % 1-653to 1-653

move to bottom of screen vi command, L 1-652 to 1-652

moveto column vi command, | 1-651to 1-651

moveto end of full word vi command, E 1-651to 1-651

moveto end of line vi command, $ 1-651 to 1-651

moveto end of word vi command, e 1-652to 1-652

moveto first non-blank vi command,” 1-651 to 1-651

moveto mark vi command,” 1-651to 1-651

move to middle of screen vi command, M 1-652 to 1-652

moveto next full word vi command, W 1-652 to 1-652

moveto next paragraph vi command,} 1-652to 1-652

moveto next section vi command,]] 1-653to 1-653

moveto next sentence vi command,) 1-652 to 1-652

moveto next word vi command, w 1-652 to 1-652

moveto previousfull word vi command, B 1-651to 1-651

move to previous sentence vi command, ( 1-652 to 1-652

moveto previousword vi command, b 1-651 to 1-651

moveto start of line vi command, 0 1-650 to 1-650

move to start of marked line vi command,” 1-651to 1-651

move to start of next line vi command, + 1-650 to 1-650

moveto start of next line vi command, cTrRL-m  1-650 to
1-650

move to start of previousline vi command, — 1-651to
1-651

move to top of screen vi command, H 1-652 to 1-652

moveup oneline vi command, k 1-650 to 1-650

move up oneline vi command, cTrRL-P 1-650 to 1-650

movement commands, vi 1-648to 1-648

movement, vi absolute 1-648to 1-650

movement, vi context-dependent 1-648 to 1-651

moving files 1-386 to 1-386

MPE/iX Cl 1-13to 1-77

MPE/iX compiler 1-75to 1-75

mpefix link editor 1-13to 1-75

multi-column 1-69 to 1-69

multi-line comments 1-456 to 1-456

multiplecommandsin ex, | 1-659 to 1-659

multiple volume support  1-135 to 1-421

multiplication, dc 1-158to 1-158

mv command 1-132 to 1-390

N

n repeat string search vi command 1-652 to 1-652
N reverse string search vi command 1-652 to 1-652
Name keyword 1-113to 1-113

nametagsfile vi variable, tags 1-668to 1-676

name, login 1-112to 1-98

name, symbolic revision 1-111to 1-97

name, user 1-269 to 1-269

named buffer 1-654 to 1-654

names, command 1-696 to 1-698

names, login  1-309 to 1-324

network, Internet 1-305 to 1-305

new process 1-212to 1-212

NEWACCT command A-11to A-11, A-11to A-11

newline 1-647 to 1-647

NEWUSER command A-6to A-6

next edit next file ex command 1-666 to 1-666

NF field in current record, awk 1-24to 1-24

NF variable 1-25to 1-25

NFA table entries, number of 1-287 to 1-287

NFA table, | ex 1-287to 1-287

ni ce command 1-391 to 1-392

nl command 1-393to 1-396

noal | net environment variable 1-321to 1-321

noappend environment variable 1-321to 1-321

noask environment variable 1-321to 1-321

noaskbcc environment variable 1-321to 1-321

noaskcc environment variable 1-321to 1-321

noasksub environment variable 1-321to 1-321

noaut opri nt environment variable 1-320to 1-321

nobang environment variable 1-321to 1-321

nocrt environment variable 1-322to 1-322

nodot environment variable 1-322to 1-322

nof | i pr environment variable 1-322 to 1-322

nohol d environment variable 1-323to 1-323

nohup command 1-392 to 1-392

noi gnor e environment variable 1-323 to 1-323

noi gnor eeof environment variable 1-323to 1-323

nokeep environment variable 1-323to 1-323

nokeepsave environment variable 1-323 to 1-323

nomet 00 environment variable 1-324to 1-324

non-strict locking 1-458 to 1-458

noout f ol der environment variable 1-324to 1-324

nopage environment variable 1-324to 1-324

noqui et environment variable 1-324to 1-324

nor ecor d environment variable 1-324to 1-324

nosave environment variable 1-325to 1-325

nosendwai t environment variable 1-325to 1-325

noshowt o environment variable 1-325to 1-325

noSi gn environment variable 1-325 to 1-325

nosi gn environment variable 1-325 to 1-325

NR number of recordsread, awk 1-24to 1-24

NRvariable 1-25to 1-25

nrof f input 1-227 to 1-227

nr of f program 1-175to 1-675

number display lineswith line numbers ex command
1-666 to 1-666

nunber display lineswith line numbers vi variable 1-674
to 1-674

number lines ed command 1-199 to 1-199

number of DFA table entries 1-287 to 1-287

number of move table entries 1-287 to 1-287

number of NFA table entries 1-287 to 1-287
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number of recordsread from file, awk FNR 1-24to 1-24
number of recordsread, awk NR 1-24to 1-24

number, revision 1-111to 1-95

numbered buffer 1-654 to 1-654

numbering lines 1-393 to 1-393

numbering, page 1-394to 1-394

numbers, command 1-225 to 1-225

O

o open new line after current vi command 1-656 to 1-656

O open new line before current vi command 1-656 to
1-656

obase variable 1-48to 1-49

object manipulation vi 1-653 to 1-653

object manipulator abbreviations 1-655 to 1-655

obtain fileinformation ex command, file 1-664 to 1-664

od command 1-397 to 1-401

OFM variable 1-18to01-31

OFSvariable 1-31t01-31

OLDPWD environment variable 1-529 to 1-83

onehop environment variable 1-324to 1-333

online documentation 1-362 to 1-362

open enter open mode ex command 1-666 to 1-666

open new line after current vi command, o 1-656 to 1-656

open new line before current vi command, O 1-656 to
1-656

operators, awk 1-21to1-21

operators, expr 1-219to 1-219

OPTARGVvariable 1-256 to 1-257

OPTI ND environment variable 1-546 to 1-601

OPTI NDvariable 1-256 to 1-257

options, command line 1-253 to 1-253

ORS variable 1-31t01-31

out environment variable 1-537 to 1-537

outdated revision 1-458 to 1-458

out f ol der environment variable 1-324to 1-324

out put function 3-6to 3-6

output stream, duplicate 1-596 to 1-596

output stream, split  1-596 to 1-596

output, double-spaced 1-433to 1-433

overlap 1-109 to 1-475

owner of RCSfile 1-457 to 1-457

owner, file 1-109 to 1-95

P

p paste after vi command 1-657 to 1-657
P paste before vi command 1-656 to 1-656
pack command 1-126 to 1-404

packed files 1-432to 1-432

page environment variable 1-312to 1-324
page numbering 1-394 to 1-394

pagewidth 1-69 to 1-69

PAGER environment variable 1-313to 1-364
pages 1-393to 1-393

pages, manual 1-362 to 1-362

paginate files 1-433to 1-433

paragraph 1-652 to 1-652
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par agr aphs paragraph macro names vi variable 1-652
to 1-674

parameter substitution 1-529 to 1-529

parameters, positional  1-529 to 1-556

parameters, shift positional 1-556 to 1-556

parent processid 1-544 to 1-544

parsing command line options  1-253 to 1-253

passwd 2-10to 2-10

paste after vi command, p 1-657 to 1-657

paste before vi command, P 1-656 to 1-656

past e command 1-149 to 1-407

paste lines ex command, put 1-666 to 1-666

pat ch command 1-180 to 1-413

PATH environment variable 1-121to 1-9, 3-3t0 3-3

path name, / A-10to A-10

path name, / bi n/ sh 1-667 to 1-667

path name, / dev/ nt/0m 1-591 to 1-591

path name, / et c 1-265to 1-265

path name, / et c/ hel pfile 1-266to 1-266

path name, / et c/ hel pi ndex 1-266 to 1-266

pathname, /etc/init 1-700to 1-700

pathname, /etc/italic.fnt 1-42to1-42

path name, / et ¢/ magi ¢ 1-227to 1-227, 2-4t0 2-4

path name, /etc/ mai |l x. rc 1-305to 1-333

path name, / et ¢/ passwd 1-529 to 1-529

pathname, /etc/profile A-18toA-18,1-520to0
1-555, 3-4t0 3-4

pathname, /etc/small.fnt 1-42to1-42

pathname, /et c/startup. mk 1-351to 1-353

path name, / et c/ sui d_profile 1-517to1-545

path name, / et c/ ut np 1-700to 1-701

path name, / et c/ wt np 1-700 to 1-701

path name, / et c/yyl ex. ¢ 1-287to 1-288

path name, / et c/yyparse.c 1-710to1-711

pathname, /tnp 1-179to 1-572,3-4t0 3-4

pathname, /t np/ e(** 1-202to 1-202

path name, /t np/ sh(** 1-545to 1-545

path name, /t np/ st n(** 1-563to 1-563

pathname, /usr/lib/lib.b 1-63to01-63

pathname, /usr/lib/libl.a 1-288to1-288, 3-8to
3-8

path name, /usr/ mai | 1-320to 1-326

path name, / usr/ man 1-362to 1-364

path name, / usr/ man/ manl/ (**.1 1-266to 1-266

path name, cal endar 1-76t01-76

path name, conf.c 1-376to 1-376

path name, conflicting 1-293 to 1-293

path name, hel pfile 1-265to 1-265

path name, hel pi ndex 1-265 to 1-265

path name, pk$(** 1-402to 1-637

path name, RCS 1-104 to 1-499

path prefix 1-457 to 1-457

path, search 1-526 to 1-698

pat hchk command 1-187 to 1-415

pattern buffer 1-506 to 1-506

patterns 1-133 to 1-523

patterns, awk 1-29 to 1-29

patterns, grep 1-259to 1-259

pax archive, component directory 1-416 to 1-416



pax archive, component file 1-416 to 1-416

pax command A-19to A-19, 1-126 to 1-431, 2-3to 2-6, 3-5
to3-5

pax fileformat 1-431to 1-431, 2-10to 2-6

pcat command 1-363to 1-432

permission, read 1-113to 1-99

permissions, file 1-233to 1-386

phonelines 1-644to 1-644

PID 1-544to 1-544

PI Denvironment variable 1-544 to 1-544

pipe 1-374to 1-667

pipe ex command 1-669 to 1-669

pipeline 1-111to 1-522

pk$(** path name 1-402 to 1-637

position pointer, current  1-648 to 1-648

positional parameters 1-529 to 1-556

positional parameters, shift 1-556 to 1-556

Posix.1 1-247 to 1-247

PPID 1-544to 1-544

pr command 1-216 to 1-436

precedence 1-49to 1-49

precedes error message with alert vi variable,
errorbells 1-673to1-673

prefix, path 1-457 to 1-457

prefix, program segment  1-544 to 1-544

preprocessor, C 1-175t0 1-175

preserve command 1-667 to 1-667

preserve saves buffer for recovery ex command 1-666 to
1-666

previous context 1-651 to 1-651

previousdirectory 1-544to 1-544

previous working directory 1-83 to 1-83

print arguments 1-437 to 1-437

print command 1-226to 1-438

print display lines ex command 1-666 to 1-666

print lines ed command 1-199 to 1-199

pri nt env command 1-208to 1-208

printf command 1-194to1-441,2-4t02-4

printf function 1-150to 1-150

priority 1-391 to 1-391

privileged shell 1-545 to 1-545

process 1-274to 1-274

processid 1-544to 1-544

processid, parent 1-544 to 1-544

processlist 1-274to 1-274

process, new 1-212to 1-212

process, terminate  1-280 to 1-280

program segment prefix 1-544 to 1-544

program, nrof f 1-175t01-675

program, troff 1-175t01-675

programming, C 1-143to 1-143

programs, assembler 1-227 to 1-227

prompt ed command 1-199 to 1-199

pr onpt environment variable 1-324to 1-324

prompt for ex input ex variable, pronpt 1-674to 1-674

pronpt prompt for ex input ex variable 1-674to 1-674

prompt string, ed 1-195to0 1-195

prompt string, sh 1-544to0 1-544

ps command 1-281 to 1-450

PS1 environment variable 1-527 to 1-544
PS2 environment variable 1-479 to 1-544
PS3 environment variable 1-525 to 1-554
PS4 environment variable 1-527 to 1-544
PSP 1-544to 1-544

put pastelines ex command 1-666 to 1-666
pwd command 1-10 to 1-452

PWD environment variable 1-516 to 1-83

Q

Qenter ex mode vi command 1-657 to 1-657

qui et environment variable 1-324to 1-324

quiet flag 1-111to 1-95

quiet mode 1-195to 1-97

quiet mode ed command 1-198to 1-198

quiet mode vi variagble, qui et 1-675to 1-675

qui et quietmode vi variable 1-675to 1-675

quit ed command 1-199 to 1-199

quit editing session ex command, quit 1-666 to 1-666
quit quit editing session ex command 1-666 to 1-666
quoting specia characters 1-528 to 1-528

R

r command 1-10 to 1-455

r replace character vi command 1-656 to 1-656

R type over characters vi command 1-656 to 1-656

RANDOMenvironment variable 1-544 to 1-544

range, date 1-488 to 1-488

range, revision 1-457 to 1-489

rcs 1-104to 1-505

rcs command 1-102 to 1-465, 3-10 to 3-26

RCS command 1-460 to 1-460

Rrcs configuration file 1-458 to 1-458

rcsfile 1-109to 1-99

RCSfile, create 1-457 to 1-95

RCSfile, initialize 1-457 to 1-98

RCSfile, owner of 1-457 to 1-457

rcslog 1-456 to 1-456

RCS path name 1-104 to 1-499

RCs revision, compare 1-470 to 1-470

RCSrevisions, join 1-110to 1-111

RCSrevisions, merge 1-474to0 1-474

RCs, undo change 1-475to 1-475

rcscl ean command 1-104 to 1-469, 3-26 to 3-26

rcsdi ff command 1-104 to 1-473, 3-26 to 3-26

rcsedit 1-103to 1-98, 3-15t0 3-10

rcserror 1-116to 1-6, 3-10to 3-23

rcsfile 1-104to 1-505, 3-16 to 3-26

RCSfi | e keyword 1-113t01-271

rcsid 1-271to 1-271

rcsmer ge command 1-104 to 1-477, 3-26 to 3-26

RCSPATH environment variable 1-103to 1-501, 3-12 to
3-15

read command 1-226 to 1-480

read file ed command 1-199 to 1-199

read file ex command, read 1-667 to 1-667

read fileinto message, “r 3-9to0 3-9
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read lines 1-4781to 1-478

read permission 1-113to 1-99

read read file ex command 1-667 to 1-667

read-only 1-481to 1-481

read-only file 1-283to 1-283

readonl y command 1-481to 1-482

readonl y do not writeonfile vi variable 1-647 to 1-675

recor d environment variable 1-304 to 1-324

recover file ex command, recover 1-667 to 1-667

recover recover file ex command 1-667 to 1-667

red command 1-195 to 1-206

redirection 1-212to 1-536

redraw screen vi command, z 1-649 to 1-649

redraw screen vi command, cTRL-L  1-657 to 1-657

references 3-27t03-28

regconp function 3-31to 3-37

regerror 1-141to1-77,3-29t0 3-31

regerror function 1-261to 1-261, 3-31to 3-31

r egexec function 3-31to 3-31

regexp 1-139to 1-690, 3-31to 3-37

regfr ee function 3-31to 3-31

registers, dc 1-155to 1-155

regular expressions 1-196 to 1-661, 3-32 to 3-32

regular expressions, class 1-662 to 1-662

reject file 1-409 to 1-409

REJECT | ex statement 3-8to 3-8

released state  1-458 to 1-458

remainder, dc 1-158to 1-158

r emap let macros contain macros vi variable 1-665 to
1-675

remove directory 1-497 to 1-497

removefiles 1-494to 1-494

removing attributes 1-639 to 1-639

removing duplicatelines 1-634 to 1-634

reni ce command 1-392to 1-485

repeat character search vi command, ; 1-653to 1-653

repeat last command vi command,. 1-657 to 1-657

repeat last insertion vi command, cTRL-@ 1-659 to 1-659

repeat last substitute ex command, & 1-671to 1-671

repeat last substitute ex command,~ 1-671to 1-671

repeat last substitute vi command, & 1-657 to 1-657

repeat string search vi command, n  1-652 to 1-652

repetitions of expression metacharacter, * 1-661 to 1-661

replace character vi command, r 1-656 to 1-656

replace string ex command, substitute 1-668 to 1-668

replacement from last substitute, ~ 1-662 to 1-662

REPLY environment variable 1-478 to 1-544

Repl yal | environment variable 1-322to 1-324

repl yal | environment variable 1-333to 1-333

report major changes vi variable, report 1-675to 1-675

report report magjor changes vi variable 1-675to 1-675

reserved word commands, shell  1-523 to 1-523

restart filelist ex command, rewind 1-667 to 1-667

restrict restricted processing vi variable 1-675to
1-675

restricted processing vi variable, restrict 1-675to
1-675

restricted shell  1-521 to 1-521

ret urn command 1-214to 1-486
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rev command 1-487 to 1-487

reverse character search vi command,, 1-653to 1-653
reverselines 1-487 to 1-487

Reverse Polish notation 1-155 to 1-155

reverse sort 1-560 to 1-560

reverse string search vi command, N 1-652 to 1-652
revision 1-271to 1-95

Revi si on keyword 1-113to01-271

revision name, symbolic 1-111 to 1-97

revision number 1-111to 1-95

revisionrange 1-457 to 1-489

revision, checked-out 1-474to 1-474

revision, comparercs 1-470 to 1-470

revision, head 1-488to 1-489

revision, initial  1-95to 1-97

revision, lock 1-457 to 1-490

revision, outdated 1-458 to 1-458

rewind restart filelist ex command 1-667 to 1-667
RLENGTHvariable 1-26to 1-26

rl og command 1-104 to 1-493, 3-26 to 3-26
rmcommand 1-132to 1-496

rdi r command 1-373 to 1-498, 3-49 to 3-49

root directory 1-496 to 1-93

RS variable 1-24to 1-24

rsh command 1-519to 1-521

rshfilename 1-519to 1-519

RSTART variable 1-26to 1-26

rules, search 1-526 to 1-698

run command file ex command, source 1-668to 1-678
run shell ex command,! 1-670to 1-670

rvi command 1-675to 1-675

S

schange character vi command 1-655 to 1-655

Schangeline vi command 1-655 to 1-655

save environment variable 1-325to 1-325

saves buffer for recovery ex command, preserve 1-666 to
1-666

scae 1-45to1-47

scal e function 1-48to 1-59

scal e variable 1-47t01-61

scaling factor, dc 1-157to 1-157

SCCS conversion 1-499 to 1-499

sccs2rcs command 1-499 to 1-505

screen environment variable 1-311to 1-325

screen size vi variable, wi ndow 1-677 to 1-677

script, edit 1-175 to 1-506

script, shell  1-189 to 1-556

scroll back aline vi command, cTRL-Y 1-649 to 1-649

scroll back half screen vi command, cTRL-u  1-649 to
1-649

scroll back page vi command, cTRL-B  1-649 to 1-649

scrol | distancetoscroll vi variable 1-670to 1-675

scroll forward aline vi command, cTRL-E  1-649 to 1-649

scroll forward half screen vi command, cTRL-D 1-649 to
1-649

scroll forward page vi command, cTRL-F  1-649 to 1-649

scrolling commands  1-648 to 1-648



scrolling commands vi 1-649 to 1-649

search backwards for character vi command, F 1-652 to
1-652

search backwards for character vi command, T 1-652 to
1-652

search backwards for matching string vi command, ?
1-653 to 1-653

search directory 1-231to 1-231

search for files 1-231t0 1-231

search forward for character vi command, f 1-652 to 1-652

search forward for character vi command,t 1-652 to 1-652

search forwards for matching string vi command,/ 1-653
to 1-653

search path 1-526 to 1-698

search rules 1-526 to 1-698

searching for strings, grep 1-259 to 1-259

SECONDS environment variable 1-544 to 1-544

section macro names vi variable, secti ons 1-653to
1-675

sect i ons section macro names vi variable 1-653to
1-675

sed command 1-142 to 1-514, 3-32 to 3-37

segment prefix, program 1-544 to 1-544

sel ect shell command 1-127 to 1-68

send mail 1-458 to 1-458

sendnmai | environment variable 1-325to 1-333

sendwai t environment variable 1-325to 1-333

separator, internal field 1-543 to 1-543

server, mail 1-322to 1-322

set command 1-10to 1-518, 3-38to 3-45

set set variable value ex command 1-672to 1-672

set set variable value vi command 1-667 to 1-667

set variablevalue ex command, set  1-672 to 1-672

set variablevalue vi command, set 1-667 to 1-667

SETMSGcommand 1-371to 1-371

sh command A-19to A-19, 1-10 to 1-555, 3-28 to 3-45

sh filename 1-519to 1-519

sh prompt string 1-544 to 1-544

shared file 1-457 to 1-458

shedit 1-226to 1-555, 3-38 to 3-45

shell 1-127to1-8

shell archive 1-541to 1-541

shell arrays 1-539 to 1-539

shel | choose command interpreter ex variable 1-668 to
1-675

shel | command 1-678to 1-678

shell command, case 1-523to 1-523

shell command, el i f 1-524to 1-524

shell command, el se 1-524to 1-524

shell command, for 1-127to 1-68

shell command, function 1-524to 1-524

shell command, i f 1-521to 1-615

shell command, i n 1-524 to 1-524

shell command, sel ect 1-127to 1-68

shell command, t hen 1-524to 1-524

shell command, until 1-127to 1-68

shell command, whi | e 1-127to 1-68

shell commands 1-521 to 1-521

shell comments 1-521 to 1-521

SHELL environment variable 1-197 to 1-678, 3-4to 3-4

shell escape ed command 1-201 to 1-201

shell execution environment 1-539 to 1-539

shell files 1-44to 1-44

shell function 1-486 to 1-621

shell invoke subshell ex command 1-668 to 1-668

SHELL macro 1-353to 1-359

shell operator, & 1-522 to 1-522

shell operator, |& 1-523 to 1-523

shell reserved word commands 1-523 to 1-523

shell script 1-189 to 1-556

shell syntax 1-521to 1-521

shell variables 1-539 to 1-639

shell, interactive 1-520 to 1-520

shell, login 1-224 to 1-521

shell, privileged 1-545to 1-545

shell, restricted  1-521 to 1-521

SHELLMETAS environment variable 1-348 to 1-348

shi ft command 1-555 to 1-556

shift left ex command, < 1-670to 1-670

shiftleft vi command, < 1-655to 1-655

shift positional parameters 1-556 to 1-556

shift right ex command, > 1-670to 1-670

shiftright vi command, > 1-655 to 1-655

shi ft wi dt h indentation distance vi variable 1-655to
1-676

short circuit evaluation 1-22 to 1-22

short type 2-4to2-4

show matching brackets vi variable, showrat ch 1-676
t0 1-676

SHOW OB command 1-701 to 1-701

showmat ch show matching brackets vi variable 1-676 to
1-676

showt o environment variable 1-325 to 1-325

Si gh environment variable 1-316 to 1-325

si gn environment variable 1-316 to 1-325

si gnal . hincludefile A-14toA-14

signals 1-280to 1-615

size, block 1-397 to 1-397

sl eep command 1-557 to 1-558

software distribution  1-97 to 1-97

sort command 1-120to 1-566, 2-7 to 2-7, 3-2to 3-2

SORT command 1-566 to 1-566

sort, dictionary 1-559 to 1-559

sort, month  1-559 to 1-559

sort, reverse  1-560 to 1-560

sorted files 1-119to 1-119

sorted files, compare 1-119to 1-119

sort gen command 1-566 to 1-566

sorting files 1-559 to 1-559

sorting key 1-561 to 1-561

source 1-271to 1-271

source code, C 1-143to 1-143

sourcefiles, C 1-227 to 1-227

Sour ce keyword 1-113to01-271

sour ce run command file ex command 1-668 to 1-678

space moveright vi command 1-650 to 1-650

space, disk 1-191to 1-191

spacesto tabs 1-632 to 1-632
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special built-in commands 1-540 to 1-540

special characters, quoting 1-528 to 1-528

special file 1-376to 1-376

split command 1-139to 1-569

split output stream  1-596 to 1-596

splitting files 1-138 to 1-567

sprintf function 1-39to 1-39

squareroot, dc 1-159to 1-159

ssi ze_t type 1-249to 1-249

stable state 1-458 to 1-458

stack 1-156 to 1-156

standard error  1-707 to 1-707

standard input  1-174 to 1-98

standard input, closing 1-537 to 1-537

standard output 1-111to 1-5

standard output, closing 1-537 to 1-537

start of line metacharacter, ” 1-661 to 1-661

start of word metacharacter, < 1-661 to 1-661

startup. nk filename 1-342to 1-359

st at function 2-9to 2-9

state 1-109to 1-98

St at e keyword 1-113to0 1-271

state, experimental  1-458 to 1-98

state, released  1-458 to 1-458

state, stable 1-458 to 1-458

statements, awk 1-29to 1-29

st at es. out filename 1-711to1-711

status, exit 1-118to 1-617

stop edit ex command, suspend 1-668 to 1-668

stop editor ex command, stop 1-668 to 1-668

stop editor vi command, cTrRL-z 1-658 to 1-658

stop stop editor ex command 1-668 to 1-668

stream editor 1-506 to 1-506

strict lock  1-457 to 1-98

strict locking 1-113to 1-95

stringtype 2-4to2-4

string, ed prompt 1-195to 1-195

string, sh prompt 1-544 to 1-544

strings command 1-570to 1-571

strings, dc executing 1-161to 1-161

strings, gr ep matching 1-259 to 1-259

strings, gr ep searching for 1-259 to 1-259

stri pcommand 1-572to1-574

stty command A-19toA-19, A-19to A-19, 1-575to
1-581

SUBSEP variable 1-19to 1-30

subshell 1-522 to 1-9

subshell environment  1-539 to 1-539

substitute ed command 1-199 to 1-199

substitute replace string ex command 1-668 to 1-668

substitution, command 1-534 to 1-534

substitution, directory 1-529 to 1-529

substitution, parameter 1-529 to 1-529

subtraction, dc 1-158 to 1-158

suffix, filename 1-44 to 1-456

sumcommand 1-105 to 1-583

support, multiple volume 1-135to 1-421

suppress diagnostic output  1-467 to 1-470

suspend stop edit ex command 1-668 to 1-668
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swapping bytes 1-135to 1-169

swapping words 1-135t0 1-135

swi t ch command 1-523to 1-523

symbolic name 1-113to 1-113

symbolic revision name 1-111 to 1-97

sym i nk function 1-427 to 1-427

SYMIAB array 1-21to 1-21

syntax, shell 1-521 to 1-521

syserr A-16toA-16

syserror A-10toA-10,A-11to A-11, A-11to A-11,
A-13to A-13, A-17to A-17, A-6 to A-6, A-6 to A-6, A-7
to A-7, A-8to A-8, A-8to A-8, A-8to A-8, 1-100 to
1-99, 3-11 to 3-50

systemfiles 1-598 to 1-598

system awk 1-28to1-28

T

t copy text ex command 1-668 to 1-668

T search backwards for character vi command 1-652 to
1-652

t search forward for character vi command 1-652 to 1-652

tab expansion 1-215to 1-215

tab stop distances vi variable, t abst op 1-672to 1-676

tabs 1-632to 1-632

t abs command 1-584 to 1-587

tabs, spacesto 1-632to 1-632

t abst op tab stop distances vi variable 1-672to 1-676

tag name ex command, tag 1-668 to 1-668

tag tag name ex command 1-668 to 1-668

tag vi command, cTrRL-] 1-653to 1-653

t agl engt h length of tags vi variable 1-669 to 1-676

tags 1-647to 1-676

t ags fileformat 1-143to 1-146, 2-7 to 2-7

t ags filename 1-143to 1-668, 2-7 to 2-7

t ags nametagsfile vi variable 1-668to 1-676

tail command 1-264to 1-589

t al k command 1-370to 1-704

tape archive 1-590 to 1-590

tar command A-19to A-19, 1-126 to 1-595, 2-10 to 2-9

tar fileformat 1-137to 1-595, 2-3to 2-10

tcget attr function 1-580 to 1-580

tcsetattr function 1-580to 1-580

t ee command 1-596 to 1-597

TELL command 1-371to 1-704

temporary directory vi variable, di rectory 1-673to
1-673

temporary files 1-113 to 1-99

temporary files, vi 1-6781t01-678

TERMenvironment variable 1-325to 1-678, 3-4to 3-4

t er mterminal type vi variable 1-676to 1-676

terminal name 1-618to 1-618

terminal type vi variable, term 1-676t0 1-676

terminate process 1-280 to 1-280

terminating the shell 1-214to 1-214

TERM NFOenvironment variable 1-201 to 1-679

tersemessages vi variable, terse 1-676to 1-676

t er se tersemessages vi variable 1-676to 1-676

t est command 1-222to 1-602



test condition 1-598 to 1-598

t est conditional expression 1-598 to 1-598

text editor 1-174to 1-506

text files 1-174to 1-98

text formatting 1-238 to 1-238

text insertion commands, vi 1-648to 1-648

text, descriptive 1-456 to 1-98

t hen shell command 1-524 to 1-524

tilde 1-529to 1-529

time 1-109to 1-110

time, access 1-128 to 1-300

time, change 1-232to 1-232

time, local 1-110to 1-110

time, modification 1-128 to 1-299

ti mezone 1-153to 1-154, 3-4to 3-53

TMOUT environment variable 1-544 to 1-601

TMP environment variable 1-678 to 1-679

TMPDI Renvironment variable 1-126 to 1-73, 3-14to 3-4

t obyt e command A-3to A-3,1-244 to 1-604

toggle case of character vi command,™ 1-657 to 1-657

token 1-661 to 1-661

t opl i nes environment variable 1-314 to 1-325

t ouch command 1-154 to 1-607

t put command 1-608 to 1-610

tr command 1-173to 1-614

tracked alias 1-262to 1-9

trandate characters 1-611to 1-611

transmission, file 1-641 to 1-644

trap command 1-189to 1-616

trap interrupts  1-615 to 1-615

trof f program 1-175to 1-675

t rue command 1-118to 1-617

trunk 1-109 to 1-98, 3-25t0 3-25

tsmail 1-333to 1-333, 3-54t0 3-55

tsmai | command 1-333to 1-333, 3-54 to 3-55

tty command A-19toA-19, A-19to A-19, 1-618 to 1-619

turn on talk and write permissions vi variable, mesg
1-674 to 1-674

t ype command 1-550 to 1-620

type over characters vi command, R 1-656 to 1-656

type, byte 2-4to2-4

type, device 1-3761t0 1-376

type, file 1-227t01-234

type, 1 ong 2-4to2-4

type, short 2-4to02-4

type, ssize_t 1-249to 1-249

type, string 2-4to2-4

typeset command 1-10to 1-623

TZ environment variable 1-153to 1-606, 3-4 to 3-53

U

U undo changesto current line vi command 1-657 to
1-657

u undo last change vi command 1-657 to 1-657

ulimt command 1-555to 1-555

umask 1-624 to 1-624

umask command 1-373to 1-625

unabbreviate delete abbreviation ex command 1-669 to
1-669

unal i as command 1-10 to 1-626

unanme command 1-149 to 1-628

unconpr ess command 1-103to 1-631

undo change ed command 1-200 to 1-200

undo changercs 1-475t0 1-475

undo changesto current line vi command, U 1-657 to
1-657

undo last change ex command, undo 1-669 to 1-669

undo last change vi command, u 1-657 to 1-657

undo undo last change ex command 1-669 to 1-669

unexpand command 1-216to 1-633

uni g command 1-108 to 1-636

uniquelines 1-634to 1-634

UNIX 1-109to 1-95

unlock 1-109 to 1-466

unmap delete macro ex command 1-669 to 1-669

unnamed buffer 1-654 to 1-654

unpack command 1-126 to 1-638

unprintable characters 1-81 to 1-81

unput function 3-7to3-7

unset command 1-555 to 1-640

unti | shell command 1-127 to 1-68

uppercase conversion 1-170to 1-170

usage, disk 1-191to 1-191

use pattern matching metacharacters vi variable, magi c
1-661 to 1-674

user ID 1-92to 1-92

user name 1-269 to 1-269

USTAR 1-590to 1-590

uudecode command 1-641 to 1-643

uuencode command 1-641 to 1-645

V

v global on non-matching lines ex command 1-669 to
1-669

VAR environment variable 1-118to0 1-118

variable attributes 1-621 to 1-621

variable prefix, yacc 1-711to1-711

variable to fixed record conversion 1-169 to 1-169

variable, $STDLI ST 1-693to 1-704

variable, al | net environment 1-320 to 1-333

variable, append environment 1-321to 1-321

variable, ARGC 1-23to01-24

variable, ask environment 1-321to 1-321

variable, askbcc environment 1-321to 1-321

variable, askcc environment 1-321to 1-321

variable, asksub environment 1-321to 1-321

variable, aut opri nt environment 1-307 to 1-321

variable, bang environment 1-318to 1-321

variable, CDPATH environment 1-542 to 1-84

variable, cnd environment 1-312 to 1-332

variable, COLUMNS environment 1-201to 1-69, 3-3 to 3-38

variable, configuration 1-247 to 1-247

variable, conv environment 1-305 to 1-333

variable, CONVFMI 1-19to 1-19

variable, crt environment 1-313to 1-322

variable, DEAD environment 1-316 to 1-325

variable, dot environment 1-322to 1-322
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variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,

ECHOenvironment 1-14to 1-75
EDI TOR environment 1-310 to 1-545, 3-10 to 3-9
ENV environment 1-10to 1-678, 3-3t0 3-3

environment 1-515to 1-515

ERRNOenvironment 1-542 to 1-554
escape environment 1-316 to 1-332
EXI NI T environment 1-647 to 1-678
FCEDI T environment 1-225 to 1-542
flipr environment 1-313to 1-324
FNR 1-25t01-25

f ol der environment 1-309 to 1-330
FS 1-18to01-27

header environment 1-323to 1-323
HELP environment 1-265 to 1-265
HELPCNVD environment 1-265 to 1-265
HI STFI LE environment 1-224 to 1-548
HI STSI ZE environment 1-224 to 1-601
hol d environment 1-307 to 1-323
HOME environment A-2to A-2, A-2to A-2, 1-201

to 1-84, 3-3t0 3-3

variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,

HPLDEVNO 1-619to 1-619

HPQUI ET 1-371to1-371

i base 1-48t01-66

I FS environment 1-478 to 1-543

i gnor e environment 1-305 to 1-323

i gnor eeof environment 1-322to 1-323

i ndent environment 1-323to 1-323

i ndent prefi x environment 1-317 to 1-323
keep environment 1-323to 1-323
keepsave environment 1-306 to 1-323
LC_COLLATE environment 1-249to 1-612, 3-30

to 3-30

variable,

3-30

variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,

LC_CTYPE environment 1-612 to 1-613, 3-30 to

LC_MESSAGES environment 1-233to 1-494
LC_TI ME environment 1-152 to 1-152

LI NE environment 1-384 to 1-384

LI NENOenvironment 1-543 to 1-554

LI NES environment 1-382to 1-678, 3-3t0 3-3
LI NE_MAX 1-261to 1-261

LI STERenvironment 1-323to 1-323
LOGNANME environment 1-298 to 1-320, 3-3to 3-3
MAI L environment 1-543 to 1-543

MAI LCHECK environment 1-543 to 1-601

MAI LDI Renvironment 1-320 to 1-326

MAI LER environment 1-458 to 1-77, 3-3 to 3-3
MAI LPATHenvironment 1-527 to 1-543

MAI LRC environment 1-319 to 1-332
MAKEFLAGS environment 1-350 to 1-355
MAKESTARTUP environment 1-335 to 1-353
MANPAGER environment 1-363 to 1-365
MANPATH environment 1-362 to 1-365

MBOX environment 1-323to 1-326

mesg 1-674to1-674

met oo environment 1-324 to 1-324

MORE environment 1-382 to 1-382

NF 1-25t0 1-25

noal | net environment 1-321to 1-321
noappend environment 1-321 to 1-321
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variable, noask environment 1-321to 1-321

variable, noaskbcc environment 1-321to 1-321

variable, noaskcc environment 1-321to 1-321

variable, noasksub environment 1-321to 1-321

variable, noaut opri nt environment 1-320to 1-321

variable, nobang environment 1-321to 1-321

variable, nocrt environment 1-322to 1-322

variable, nodot environment 1-322to 1-322

variable, nofl i pr environment 1-322to 1-322

variable, nohol d environment 1-323to 1-323

variable, noi gnor e environment 1-323to 1-323

variable, noi gnor eeof environment 1-323to 1-323

variable, nokeep environment 1-323to 1-323

variable, nokeepsave environment 1-323to 1-323

variable, nonet oo environment 1-324to 1-324

variable, noout f ol der environment 1-324to 1-324

variable, nopage environment 1-324to 1-324

variable, noqui et environment 1-324to 1-324

variable, nor ecor d environment 1-324to 1-324

variable, nosave environment 1-325to 1-325

variable, nosendwai t environment 1-325to 1-325

variable, noshowt o environment 1-325to 1-325

variable, noSi gn environment 1-325 to 1-325

variable, nosi gn environment 1-325to 1-325

variable, NR 1-25to 1-25

variable, obase 1-48to 1-49

variable, OFMTI' 1-18t0 1-31

variable, OFS 1-31to01-31

variable, OLDPWD environment 1-529 to 1-83

variable, onehop environment 1-324 to 1-333

variable, OPTARG 1-256to 1-257

variable, OPTI ND 1-256to 1-257

variable, OPTI NDenvironment 1-546 to 1-601

variable, ORS 1-31t01-31

variable, out environment 1-537 to 1-537

variable, out f ol der environment 1-324to 1-324

variable, page environment 1-312to 1-324

variable, PAGER environment 1-313to 1-364

variable, PATHenvironment 1-121to 1-9, 3-3t0 3-3

variable, Pl Denvironment 1-544to 1-544

variable, pronpt environment 1-324to 1-324

variable, PS1 environment 1-527 to 1-544

variable, PS2 environment 1-479to 1-544

variable, PS3 environment 1-525to 1-554

variable, PS4 environment 1-527 to 1-544

variable, PWDenvironment 1-516 to 1-83

variable, qui et environment 1-324to 1-324

variable, RANDOMenvironment 1-544 to 1-544

variable, RCSPATH environment 1-103 to 1-501, 3-12 to
3-15

variable, r ecor d environment 1-304 to 1-324

variable, REPLY environment 1-478to 1-544

variable, Repl yal | environment 1-322to 1-324

variable, repl yal | environment 1-333to 1-333

variable, RLENGTH 1-26to 1-26

variable, RS 1-24t01-24

variable, RSTART 1-26to 1-26

variable, save environment 1-325to 1-325

variable, scal e 1-47to 1-61



variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,
variable,

screen environment 1-311to 1-325
SECONDS environment 1-544 to 1-544
sendmai | environment 1-325to 1-333
sendwai t environment 1-325to 1-333
SHELL environment 1-197 to 1-678, 3-4to 3-4
SHELLMETAS environment 1-348 to 1-348
showt o environment 1-325to 1-325

Si gn environment  1-316 to 1-325

si gn environment 1-316 to 1-325

SUBSEP 1-19t01-30

TERMenvironment 1-325to 1-678, 3-4 to 3-4
TERM NFOenvironment 1-201 to 1-679
TMOUT environment 1-544 to 1-601

TMP environment 1-678 to 1-679

TWMPDI Renvironment 1-126 to 1-73, 3-14 to 3-4
t opl i nes environment 1-314to 1-325

TZ environment 1-153 to 1-606, 3-4 to 3-53
VAR environment 1-118to 1-118

VI SUAL environment 1-315 to 1-545, 3-10to 3-9
wi ndow 1-211to1-211

wr apscan 1-677to 1-677

yyin 3-6to3-6

yyl eng 3-6t03-6

yylineno 3-6t03-7

yyout 3-6to3-6

variables 1-285to 1-481
variables, awk 1-19to01-19
variables, display 1-621to 1-621
variables, local 1-621to 1-621

variables, shell

1-539to 1-639

version editor version ex command 1-669 to 1-669
vfprintf function 3-7to3-7

Vi
Vi
Vi
Vi
Vi
Vi
Vi
vi
vi
vi
vi
vi

vi
vi
vi
vi
vi
vi

vi
vi
vi
vi
vi
vi
vi

absolute movement 1-648 to 1-650

command 1-143to 1-690, 2-7 to 2-7, 3-32t0 3-9, 7

command, ! filter 1-655 to 1-655

command, $ moveto end of line 1-651 to 1-651

command, % move to balancing bracket 1-653 to 1-653

command, & repeat last substitute 1-657 to 1-657

command, ( move to previous sentence 1-652 to 1-652

command, ) move to next sentence 1-652 to 1-652

command, + move to start of next line 1-650 to 1-650

command, , reverse character search 1-653 to 1-653

command, . repeat last command 1-657 to 1-657

command, / search forwards for matching string 1-653 to
1-653

command, 0 move to start of line 1-650 to 1-650

command, : invoke ex command from 1-657 to 1-657

command, ; repeat character search 1-653 to 1-653

command, < shiftleft 1-655to 1-655

command, > shiftright 1-655to 1-655

command, ? search backwards for matching string  1-653
to 1-653

command, @ delete inserted line 1-659 to 1-659

command, @ invoke macro 1-657 to 1-657

command, A append at end of line 1-656 to 1-656

command, a append text 1-656 to 1-656

command, B move to previous full word 1-651 to 1-651

command, b moveto previousword 1-651 to 1-651

command, backspace delete last character 1-658 to
1-658

vi
vi
vi
vi
Vi
Vi
Vi
Vi
vi
vi

vi
Vi
Vi
vi
vi
vi
vi
vi
vi
vi
vi
Vi
Vi
Vi
vi
vi
Vi
Vi
Vi

Vi
Vi
Vi
Vi
vi
Vi
vi
vi
Vi
vi

vi
vi

vi
vi
vi
vi
vi
vi
vi
vi
vi
vi

vi
Vi
Vi

command, backspace move left 1-650 to 1-650

command, ¢ change 1-654 to 1-654

command, C changeto end of line 1-655 to 1-655

command, cTrRL-] tag 1-653 to 1-653

command, d delete 1-655 to 1-655

command, D deleteto end of line 1-655 to 1-655

command, E move to end of full word 1-651 to 1-651

command, e moveto end of word 1-652 to 1-652

command, ESC leave insert mode 1-659 to 1-659

command, F search backwards for character 1-652 to
1-652

command, f search forward for character 1-652 to 1-652

command, G moveto absoluteline 1-650 to 1-650

command, h moveleft 1-650 to 1-650

command, H moveto top of screen 1-652 to 1-652

command, | insert at start of line 1-656 to 1-656

command, i insert text 1-656 to 1-656

command, J joinlines 1-656 to 1-656

command, j move down oneline 1-650 to 1-650

command, k move up oneline 1-650 to 1-650

command, | moveright 1-650 to 1-650

command, L move to bottom of screen 1-652 to 1-652

command, m mark current position 1-650 to 1-650

command, M move to middle of screen 1-652 to 1-652

command, map define macro 1-665 to 1-665

command, mark name 1-650 to 1-650

command, n repeat string search  1-652 to 1-652

command, N reverse string search  1-652 to 1-652

command, o open new line after current 1-656 to 1-656

command, O open new line before current  1-656 to
1-656

command, p paste after 1-657 to 1-657

command, P paste before 1-656 to 1-656

command, Q enter ex mode 1-657 to 1-657

command, r replace character 1-656 to 1-656

command, R type over characters 1-656 to 1-656

command, s change character 1-655 to 1-655

command, Schangeline 1-655 to 1-655

command, set set variable value 1-667 to 1-667

command, space moveright 1-650 to 1-650

command, T search backwards for character 1-652 to
1-652

command, t search forward for character 1-652 to 1-652

command, U undo changesto current line 1-657 to
1-657

command, u undo last change 1-657 to 1-657

command, W move to next full word 1-652 to 1-652

command, w move to next word 1-652 to 1-652

command, x delete character 1-655 to 1-655

command, X delete previous character 1-655 to 1-655

command, Y yank line 1-655 to 1-655

command, y yank text to buffer 1-655 to 1-655

command, z redraw screen  1-649 to 1-649

command, ZZ write and exit 1-657 to 1-657

command, [[ move back to start of section 1-653 to
1-653

command, CTRL-@ repeat last insertion 1-659 to 1-659

command, cTRL-B scroll back page 1-649 to 1-649

command, cTRL-D decrement autoindent 1-658 to 1-658
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vi command, cTRL-D scroll forward half screen 1-649 to
1-649
vi command, cTRL-E scroll forward aline 1-649 to 1-649
Vi command, cTRL-F scroll forward page 1-649 to 1-649
Vi command, cTRL-G fileinformation 1-657 to 1-657
Vi command, CTRL-H delete last character 1-658 to 1-658
Vi command, cTRL-H move left 1-650 to 1-650
Vi command, cTRL-J move down oneline 1-650 to 1-650
Vi command, cTRL-L redraw screen 1-657 to 1-657
Vi command, CTRL-M move to start of next line 1-650 to
1-650
Vi command, cTRL-N move down oneline 1-650 to 1-650
Vi command, CTRL-P move up oneline 1-650 to 1-650
Vi command, CTRL-Q insert character literally 1-658 to
1-658
Vi command, CTRL-T increment autoindent 1-658 to 1-658
vi command, cTRL-U scroll back half screen 1-649 to 1-649
Vi command, CTRL-V insert character literally 1-658 to
1-678
Vi command, cTRL-w back up aword 1-659 to 1-659
Vi command, cTRL-y scroll back aline 1-649 to 1-649
Vi command, cTRL-z stop editor 1-658 to 1-658
vi command, cTRL-" edit alternate file 1-658 to 1-658
vi command, " moveto start of marked line 1-651 to 1-651
vi command, * moveto mark 1-651 to 1-651
Vi command, — move to start of previousline 1-651to
1-651
vi command, ]] move to next section 1-653 to 1-653
vi command, " moveto first non-blank 1-651 to 1-651
vi command, { move back to start of paragraph 1-652 to
1-652
vi command, | moveto column 1-651 to 1-651
vi command, } move to next paragraph 1-652 to 1-652
vi command, ~ toggle case of character 1-657 to 1-657
Vi context-dependent movement 1-648 to 1-651
Vi manipulation commands 1-648 to 1-648
vi mode 1-646to 1-657
Vi movement commands 1-648 to 1-648
vi temporary files 1-6781t0 1-678
Vi textinsertion commands 1-648to 1-648
vi variable, aut oi ndent automaticindent 1-658 to
1-676
variable, aut opri nt display current line after change
1-672t0 1-672
vi variable, autowrite 1-666to01-673
vi variable, beaut i fy discard control characters 1-673
to 1-673
variable, di r ect ory temporary directory 1-673to
1-673
variable, edconpati bl e do ed like substitutions
1-673t0 1-673
variable, errorbel | s precedes error message with
alert 1-673t0 1-673
vi variable, exr c ignore.exrcfile 1-673to 1-673
vi variable, i gnor ecase ignore casein pattern matching
1-673t0 1-673
variable, | i st display linesin verboseform 1-674to
1-674
variable, magi ¢ use pattern matching metacharacters
1-661 to 1-674

\"

\"

\"

\"

\"

\"

Index-24

vi variable, maxbuf f er s buffer size 1-674to 1-674
vi variable, mesg turn on talk and write permissions 1-674
to 1-674

vi variable, nunber display lineswith line numbers 1-674
to 1-674
vi variable, par agr aphs paragraph macro names 1-652

to 1-674
vi variable, qui et quiet mode 1-675to 1-675
vi variable, r eadonl y do not writeon file 1-647 to 1-675
vi variable, r emap let macros contain macros 1-665 to
1-675
vi variable, r eport report mgor changes 1-675to 1-675
Vi variable, restri ct restricted processing 1-675to
1-675
vi variable, scrol | distanceto scroll 1-670 to 1-675
Vi variable, secti ons section macro names 1-653 to
1-675
variable, shi ftw dt h indentation distance 1-655 to
1-676
variable, showmat ch show matching brackets 1-676
to 1-676
Vi variable, t abst op tab stop distances 1-672 to 1-676
vi variable, t agl engt h length of tags 1-669 to 1-676
vi variable, t ags nametagsfile 1-668to 1-676
Vi variable, t er mterminal type 1-676to 1-676
vi variable, t er se terse messages 1-676to 1-676
vi variable, war n warn about modifications 1-677 to
1-677
vi variable, wi ndowscreensize 1-677 to 1-677
vi variable, wr apmar gi n wrap around at end of line
1-677 to 1-677
variable, wr apscan wrap around searches 1-677 to
1-677
variable, wri t eany do not writeto existing file 1-677
to 1-677
Vi, insert mode 1-659 to 1-659
Vi , object manipulation 1-653 to 1-653
Vi, scrolling commands  1-649 to 1-649
visual enter vi mode ex command 1-669 to 1-669
VI SUAL environment variable 1-315 to 1-545, 3-10to 3-9
volume support, multiple 1-135to 1-421

W

W moveto next full word vi command 1-652 to 1-652

w moveto next word vi command 1-652 to 1-652

wait 1-557 to 1-557

wai t command 1-275to 1-691

wal | command 1-371to 1-693

warn about modifications vi variable, warn 1-677 to
1-677

war n warn about modifications vi variable 1-677 to 1-677

we command 1-106 to 1-695

what i s filename 1-364 to 1-365

whence command 1-555 to 1-697

whi ch command 1-696 to 1-699

whi | e shell command 1-127 to 1-68

white space 1-174to 1-174, 3-24t0 3-24

white space, ignore 1-174to 1-174

\"

\"

\"

\"



who command 1-443to 1-701

width, line 1-238to 1-239

width, page 1-69 to 1-69

wild card characters 1-538 to 1-538

wi ndowscreensize vi variable 1-677to 1-677

wi ndowvariable 1-211to 1-211

wn write and edit next ex command 1-669 to 1-669

word 1-651 to 1-651

word commands, shell reserved 1-523 to 1-523

wor dexp function 1-550 to 1-552

words, count 1-694 to 1-694

words, swapping 1-135to0 1-135

working directory 1-451 to 1-83

working directory, previous 1-83to 1-83

working file 1-109 to 1-99

working files, cleanup 1-466 to 1-466

wq write and quit ex command 1-670 to 1-670

wrap around at end of line vi variable, wr apmar gi n
1-677 to 1-677

wrap around searches vi variable, wr apscan 1-677 to

1-677

wr apmar gi n command 1-678to 1-678

wr aprar gi n wrap around at end of line vi variable
1-677 to 1-677

wr apscan variable 1-677 to 1-677

wr apscan wrap around searches vi variable 1-677 to
1-677

write and edit next ex command, wn 1-669 to 1-669

writeand exit vi command, ZZ 1-657 to 1-657

write and quit ex command, wq 1-670to 1-670

write and quit ex command, xit 1-670to 1-670

writecommand 1-370to 1-704

writefile ed command 1-201 to 1-201

writefile ex command, write 1-669 to 1-669

write messageto file, “w 3-9to 3-9

writewritefile ex command 1-669 to 1-669

wr i t eany do not writeto existing file vi variable 1-677

to 1-677

X

X delete character vi command 1-655 to 1-655

X delete previous character vi command 1-655 to 1-655

xar gs command 1-705 to 1-709
xit writeand quit ex command 1-670 to 1-670
xtrace 1-621to 1-621

Y

Y yank line vi command 1-655 to 1-655

y yank text to buffer vi command 1-655 to 1-655

y. out put filename 1-711to1-711

y.tab. c filename 1-710to 1-711

y.tab. hfilename 1-710to 1-711

yacc command 1-227 to 1-714, 3-8 to 3-8

yacc variable prefix 1-711to 1-711

yank line vi command, Y 1-655 to 1-655

yank text to buffer ex command, yank 1-670to 1-670
yank text to buffer vi command,y 1-655 to 1-655

yank yank text to buffer ex command 1-670 to 1-670
yycomrent function 3-7to3-7
YYDEBUG 1-711to 1-711
yyerror function 3-7to3-7
yyget c function 3-7to 3-7
yyget ¢ macro 3-7to 3-7

yyi nvariable 3-6to03-6

yyl eng variable 3-6to 3-6

yyl ess function 3-8to 3-8

yyl ex function 3-6to 3-8

yyl i neno variable 3-6to 3-7
YYLMAX 3-6to 3-6

yymapch function 3-7to 3-7
yynor e function 3-8to 3-8
yyout variable 3-6to 3-6

yyt ext array 3-6to3-6

yywr ap function 3-7to 3-7

Z

z command 1-677 to 1-677

z display lines ex command 1-670 to 1-670

z redraw screen vi command 1-649 to 1-649
zcat command 1-126to 1-716

ZZ writeand exit vi command 1-657 to 1-657
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