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Wed Liketo Hear From You

It may be acliche, but it's true: the second editionof UNI X i n a Nut shel | (for System V) redly is
"bigger and better." Besides having a whole new appearance, the book has been revised for SVR4 and
Solaris 2.0. Major additions include:

o New SVR4 commands and options.

« Selected BSD-derived commands from the compatibility packages.
« Additional features specifically from Solaris 2.0.

« Coverage of the Korn shell.

« Sections on GNU Emacs and RCS (which aren't in standard SVR4).
« Anindex to the commands described in this book.

o Useful examples throughout the book.

Audience

This quick reference should be of interest to UNIX users and UNIX programmers, as well as to anyone
(such as a system administrator) who might offer direct support to users and programmers. The
presentation is geared mainly toward people who are familiar with the UNIX system - that is, you know
what you want to do, and you even have some idea how to do it. You just need a reminder about the
details. For example, if you want to remove the third field from a database, you might think, "1 know |
can use the cut command, but what are the options?" In many cases, specific examples are provided to
show how a command is used.
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Preface

This quick reference (or "quick ref") might also help people who are familiar with some aspects of UNIX
but not with others. Many sections include an overview of the particular topic. While thisisn't meant to
be comprehensive, it's usually sufficient to get you started in unfamiliar territory.

And some of you may be coming from a UNIX system that runs the BSD or SunOS 4.1 version. To help
with such atransition, SVR4 and Solaris 2.0 include a group of "compatibility" commands, many of
which are presented in this guide.

Finaly, if you're new to the UNIX operating system, and you're feeling bold, you might appreciate this
book as a quick tour of what UNIX has to offer. The "Beginner's Guide" in Section 1 can point you to the
most useful commands, and you'll find brief examples of how to use them, but take note: this book
should not be used in place of agood beginner's tutorial on UNIX. This quick ref should be a
supplement, not a substitute.
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Scope of This Book

The quick ref isdivided into five parts:

o Part | (Sections 1 through 5) describes the syntax and options for UNIX commands and for the
Bourne, Korn, and C shells.

o Part Il (Sections 6 through 11) presents various editing tools and describes their command set
(alphabetically and by group). Part Il begins with areview of pattern matching, including
examples geared toward specific editors.

o Part Il (Sections 12 through 16) describes the nroff/troff text formatting programs, related macro
packages, and the preprocessors thl, egn, and pic.

o Part IV (Sections 17 through 20) summarizes the UNIX utilities for software development - SCCS,
RCS, make, and program debuggers sdb and dbx.

« Part V contains two loose ends: atable of ASCII characters and equivalent values, and a command
index to help you locate the commands presented in this book.
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Conventions

The quick ref follows certain typographic conventions, outlined bel ow:
Bold

Is used for directories, filenames, commands, and options. All terms shown in bold are typed
literally.

[talic

Is used to show generic arguments and options; these should be replaced with user-supplied values.
Italic is also used to highlight comments in examples.

Const ant W dth

Is used to show the contents of files or the output from commands.

Constant Bold
Is used in examples and tables to show commands or other text that should be typed literally by the
user.

Constant Italic
is used in examples and tables to show generic text; these should be replaced with user-supplied
values.

% $
are used in some examples as the C shell prompt (%9 and as the Bourne shell or Korn shell prompt
$).

[ ]

surround optional elements in adescription of syntax. (The brackets themselves should never be
typed.) Note that many commands show the argument [f i | es]. If afilenameis omitted, standard
input (i.e., the keyboard) is assumed. End with an end-of-file character.

EOF
indicates the end-of-file character (normally CTRL-D).
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Is used in syntax descriptions to separate items for which only one alternative may be chosen at a
time.

A final word about syntax. In many cases, the space between an option and its argument can be omitted.
In other cases, the spacing (or lack of spacing) must be followed strictly. For example, -wn (no

intervening space) might be interpreted differently from -w n. It'simportant to notice the spacing used
in option syntax.
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We'd Like to Hear From You

We have tested and verified all of the information in this book to the best of our ability, but you may find
that features have changed (or even that we have made mistakes!). Please let us know about any errors
you find, as well as your suggestions for future editions, by .hw writing writing:

O'Rellly & Associates, Inc.

101 Morris Street

Sebastopol, CA 95472
1-800-998-9938 (in the US or Canada)
1-707-829-0515 (international/local)
1-707-829-0104 (FAX)

Y ou can also send us messages electronically. To be put on the mailing list or request a catalog, send
email to:

I nfo@reilly.com

To ask technical questions or comment on the book, send email to:
bookquesti ons@reilly. com
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1. Introduction

Contents:
Merging the Traditions

Bundling

What's in the Quick Ref

Beginner's Guide

Guide for Users of BSD-derived Systems

The UNIX operating system originated from AT& T (now USL) in the early 1970's. Because UNIX was
able to run on different hardware from different vendors, this encouraged devel opers to modify UNIX
and distribute it as their own value-added version of UNIX. Separate UNIX traditions evolved as aresult:
USL's System V, Berkeley Standard Distribution (BSD, from the University of California, Berkeley),
Xenix, etc.

1.1 Merging the Traditions

Today, UNIX developers are trying to blend the different traditions back into a more standard version.
(The ongoing work on POSI X, an international standard based on System V and BSD, isinfluencing this
movement.) This quick reference describes two systems that offer what many people consider to be a
"more standard" version of UNIX: System V Release 4 (SVR4) and Solaris 2.0.

SVR4, which was developed jointly by USL (adivision of AT&T) and Sun Microsystems, has merged
features from BSD and SVR3. This adds about two dozen BSD commands (plus some new SVR4
commands) to the basic UNIX command set. In addition, SV R4 provides a BSD Compatibility Package,
akind of "second string" command group. This package includes some of the most fundamental BSD
commands, and its purpose isto help users of BSD-derived systems make the transition to SVRA4.

Solaris 2.0 is adistributed computing environment from SunSoft (a division of Sun Microsystems). The
history of Solaris 2.0 is more complicated.

Solaris 2.0 includes the SunOS 5.0 operating system plus additional features such as OpenWindows.
SunOS 5.0, in turn, merges SUNOS 4.1 and SVR4. Most of the new content comes from SVR4. Asa
result, Solaris 2.0 is based on SV R4 but contains additional BSD/SunOS features. To help in the
transition from the old (largely BSD-based) SunOS, Solaris 2.0 provides the BSD/SunOS Compatibility
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Package and the Binary Compatibility Package.

41 PREVIOUS HOME NEXT »
We'd Like to Hear From You BOOK INDEX 1.2 Bundling

LIBRARY HOME | UMIX POWER TOOLS | UNIX IN A NUTSHELL | LEARMING V1 | SED & AWK | KORM SHELL | LEARMING UNIX

http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/ch01_01.htm (2 of 2) [11/29/2000 5:52:38 PM]


http://books.kiss.uni-lj.si/os/unixbookshelf/lrnunix/index.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/ksh/index.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/sedawk/index.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/vi/index.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/upt/index.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/index.htm

[Chapter 1] 1.2 Bundling

%2 IN A NUTSHELL

4 PREVIOUS Chapter 1 MEXT B
Introduction

1.2 Bundling

Another issue affecting UNIX systemsisthe idea of bundling. UNIX has many features-sometimes more
than you need to use. Nowadays, UNIX systems are usually split, or bundled, into various component
packages. Some components are included automatically in the system you buy; others are optional-you
get them only if you pay extra. Bundling lets you to select only the components you need. Typical
bundling includes the following:

Basic System

Basic commands and utilities.
Programming

Compilers, debuggers, and libraries.
Text Processing

Troff, macros, and related tools.
Networking

Utilities for connecting to remote machines, including commands liker | ogi n, r cp, €tc.
Windowing

Graphical user interfaces such as OPEN LOOK and Maotif.

Bundling depends on the vendor. For example, Solaris 2.0 is shipped with OpenWindows, awindowing
environment based on OPEN LOOK; you don't have to buy it as a separate package. For other vendors,
the windowing package may be an extra-cost option. Similarly, some vendors ship text processing tools
or compilers, and others don't.
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1.3 What's in the Quick Ref

This guide presents the major features of generic SVR4, plus afew extras from the compatibility
packages and from Solaris 2.0. In addition, this guide presents sections on emacs and RCS. Although
they are not part of the standard SV R4 distribution, they are found on many UNIX systems because they
are useful add-ons.

But keep in mind: if your system doesn't include all the component packages, there will be commandsin
this quick ref that you won't be able to find on your system.

The summary of UNIX commands in Section 2 makes up alarge part of this book. Only
user/programmer commands are included; administrative commands are ignored. Section 2 describes the
following set:

« Commands from SVRS3.
« New commands and optionsin SVRA4.

« Selected commands from the compatibility packages and from Solaris 2.0, such as dbx (the
debugger) and openwin (the start-up program for OpenWindows).

SV RS users should note that many commands listed in Section 2 are not in SVR3. These include:

apropos face iconv mcs rksh users

atq fmli keylogin mkmsgs sccs uudecode
atrm fmt keylogout nawk  script uuencode
chkey  fmtmsg ksh notify ~ soelim uuglist
clear fold Idd openwin srchixt vacation
cof2elf gcore  Ipg pic strings w
compress gencat  lpr printenv talk whatis
ctags gettxt  lprm printf  truss which
dbx gprof | prof ptx tset whoami

download head | ptest relogin uncompresswhois
dpost hostid mailalias reset  uptime zcat
exstr hostname
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1.4 Beginner's Guide

If you're just beginning to work on a UNIX system, the abundance of commands might prove daunting.
To help orient you, the following tables present a small sampling of commands on various topics.

1.4.1 Communication

cu Connect to UNIX system.

ftp File transfer protocol.

login  Signonto UNIX.

mailx  Read or send mail.

rlogin  Sign on to remote UNIX.

talk Write to other terminals.

telnet  Connect to another system.
vacation Respond to mail automatically.
write  Write to other terminals.

1.4.2 Comparisons

cmp  Compare two files.

comm Compareitemsin files.

diff  Comparetwo files.

diff3 Compare threefiles.

dircmp Compare directories.

sdiff  Compare two files, side by side.

1.4.3 File Management

ca  Joinfilesor display them.
cd Change directory.
chmod Change access modes on files.
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cp Copy files.
csplit Break files at specific locations.
file  Determine afile'stype.
head Show thefirst few lines of afile.
install Set up system files.
In Create filename aliases.
Is List files or directories.
mkdir Create adirectory.
more Display files by screenful.
mv  Moveor rename files or directories.
pwd  Print your working directory.
rcp  Copy filesto remote system.
rm Removefiles.
rmdir Remove directories.
split  Split files evenly.
tail Show the last few lines of afile.
WC Count lines, words, and characters.

1.4.4 Miscellaneous

banner Make posters from words.

bc Precision calculator.

cal Display calendar.

calendar Check for reminders.

clear  Clear the screen.

Kill Terminate a running command.
man Get information on a command.
nice Reduce ajob's priority.

nohup Preserve ajob after logging out.
passwd Set password.

script  Produce atranscript of your login session.
spell Report misspelled words.

su Become a superuser.

1.4.5 Printing

cancel Cancel a printer request.
Ip Send to the printer.
|pstat Get printer status.
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pr Format and paginate for printing.

1.4.6 Programming

cb  Csource code "beautifier."

cc  Ccompiler.

cflow C function flowchart.

ctags C function references.

ctrace C debugger.

cxref C cross-references.

lint C debugger.

Id Link editor.

lex Lexical analyzer.

make Execute commandsin a specified order.
od  Dump input in various formats.
sdb  Symbolic debugger.

strip  Remove data from an object file.
truss Trace signals and system calls.
yacc Compiler used with lex.

1.4.7 Searching

egrep Extended version of gr ep.

fgrep Search filesfor literal words.

find  Search the system for filenames.
grep Search filesfor text patterns.
strings Search binary files for text patterns.

1.4.8 Shell Programming

echo Repeat input on the output.

expr Perform arithmetic and comparisons.
line Read aline of input.

sleep Pause during processing.

test Test acondition.
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1.4.9 Storage

compress Compressfilesto free up space.

cpio Copy archivesin or out.

pack Pack filesto free up space.

pcat Display contents of packed files.
tar Tape archiver.

uncompress Expand compressed (. Z) files.
unpack Expand packed (. z) files.
zcat Display contents of compressed files.

1.4.10 System Status

a Execute commands | ater.
chgrp  Changefile group.
chown Changefile owner.
crontab Automate commands.
date Display or set date.

df Show free disk space.

du Show disk usage.

env Show environment variables.
finger  Point out information about users.
ps Show processes.

ruptime Show loads on working systems.
shutdown Revert to single-user mode.

stty Set or display terminal settings.
who Show who islogged on.

1.4.11 Text Processing

cut Select columnsfor display.

ex Line-editor underlying vi.

fmt  Produce roughly uniform line lengths.

fold Produce exactly uniform line lengths.

join Merge different columns into a database.

nawk New version of awk (pattern-matching language for database files).
paste Merge columns or switch order.

sed Noninteractive text editor.

sort Sort or mergefiles.
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tr  Trandate (redefine) characters.
uniq Find repeated or unique linesin afile.
vi  Visual text editor.

xargs Process many arguments in manageabl e portions.

1.4.12 Troff

All but der of f arein the compatibility packages.

deroff Remove troff codes.

egn  Preprocessor for equations.
nroff Formatter for terminal display.
pic  Preprocessor for line graphics.
tbl  Preprocessor for tables.

troff Formatter for typesetting.
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Introduction

1.5 Guide for Users of BSD-derived Systems

Those of you making atransition to SVR4 from a BSD-derived system should note that BSD commands
reside in your system's/ usr / ucb directory. Thisis especialy important when using certain commands,
because the compatibility packages include several commands that have an existing counterpart in SVR4,
and the two versions work dlightly differently. If your PATH variable specifies/ usr / ucbh before the
SV R4 command directories (e.g., / usr ), you'll end up running the BSD version of the command. Check
your PATH variable to make sure that you're getting what you want. The commands that have both BSD
and SVR4 variantsinclude:

basename du In sum

cC echo Is test
chown  groupsps tr

deroff install shutdown vacation
df Id stty

This guide describes the SVR4 version of the above commands.
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2. UNIX Commands

Contents:
Alphabetical Summary of Commands

This section presents the UNIX commands of interest to users and programmers. Most of these
commands appear in the "Commands" section of the User's Reference Manual and Programmer's
Reference Manual for UNIX System V Release 4 (SVR4). This section describes additional commands
from the compatibility packages; these commands are prefixed with /usr/uch, the name of the directory
in which they reside. With some exceptions, these commands are only in SVRA4. Also included here are
commands specific to Solaris 2.0, such as the debugger dbx and the start-up script for OpenWindows,
openwin.

Each entry is labeled with the command name on the outer edge of the page. The syntax lineis followed
by a brief description and alist of all available options. (Obsolete options have been marked as"SVR3
only.") Many commands come with examples at the end of the entry. If you need only a quick reminder
or suggestion about a command, you can skip directly to the examples.

Some options can be invoked only by a user with special system privileges. Such a person is often called
asuperuser. In this book we usetheterm pri vi | eged user instead.

Typographic conventions for describing command syntax are listed in the Preface. For additional help in
locating commands, see the Command Index (Section 22) at the back of this guide.

2.1 Alphabetical Summary of Commands

e admin
. ropos
[

%I&I%IQE

Q
3

http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/ch02_01.htm (1 of 9) [11/29/2000 5:52:53 PM]


http://books.kiss.uni-lj.si/os/unixbookshelf/search/usrch.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_001.htm

[Chapter 2] UNIX Commands
o awk
« banner
« basename
» batch
 bc
o bdiff

http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/ch02_01.htm (2 of 9) [11/29/2000 5:52:53 PM]


http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_015.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_016.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_017.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_019.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_021.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_022.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_023.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_024.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_025.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_027.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_028.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_029.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_030.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_031.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_032.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_033.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_034.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_035.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_038.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_039.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_040.htm

[Chapter 2] UNIX Commands
« csplit
. ctags
- Clrace

- delta
o deroff
o df
o diff
o diff3
o diffmk

o expr
o eXsir
o face

o factor

http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/ch02_01.htm (3 of 9) [11/29/2000 5:52:53 PM]


http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_041.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_042.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_043.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_044.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_045.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_046.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_047.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_048.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_049.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_051.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_052.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_053.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_054.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_055.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_056.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_057.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_058.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_059.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_060.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_061.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_062.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_063.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_064.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_065.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_066.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_067.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_068.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_069.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_070.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_071.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_072.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_073.htm

[Chapter 2] UNIX Commands

o false

. farep
. file

« hostid

o hostname
e iconv

. id

o install

e ipcrm

e ipcs
o ismpx
e join

http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/ch02_01.htm (4 of 9) [11/29/2000 5:52:53 PM]


http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_074.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_075.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_076.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_077.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_078.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_079.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_080.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_081.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_082.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_083.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_084.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_085.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_086.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_087.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_088.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_089.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_090.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_091.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_092.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_093.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_094.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_095.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_096.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_097.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_098.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_099.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_100.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_101.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_102.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_103.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_104.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_105.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_106.htm

[Chapter 2] UNIX Commands
« keylogout

o Kkill
ksh
layers

http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/ch02_01.htm (5 of 9) [11/29/2000 5:52:53 PM]


http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_107.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_108.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_109.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_110.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_111.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_112.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_113.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_114.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_115.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_116.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_117.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_118.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_120.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_121.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_122.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_123.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_124.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_125.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_127.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_128.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_129.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_130.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_132.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_133.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_134.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_135.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_136.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_137.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_138.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_139.htm

[Chapter 2] UNIX Commands

e Mmore

e MV

« nawk

« newform

e NEwarp

. News

« nice

° Qaste
o pcat

2 e R

e printenv
e printf
rof

B &

° 1
S

EEERE

e o
aE|
9 &
S B

http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/ch02_01.htm (6 of 9) [11/29/2000 5:52:53 PM]


http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_140.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_141.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_142.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_143.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_144.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_145.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_146.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_147.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_148.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_149.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_150.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_151.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_152.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_153.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_154.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_155.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_156.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_157.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_158.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_159.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_160.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_161.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_162.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_163.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_164.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_165.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_167.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_168.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_169.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_170.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_171.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_172.htm

[Chapter 2] UNIX Commands

o reset
o rksh
« rlogin
e Im

o I'mdel
o Imdir
 Ish

o sdb

o8 g g

o o
!D.g_
S
g
=
>

z€e

ERREREE
n = 3

g |2
3

5

http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/ch02_01.htm (7 of 9) [11/29/2000 5:52:53 PM]


http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_174.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_175.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_176.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_177.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_178.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_179.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_180.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_181.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_182.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_183.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_184.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_185.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_186.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_188.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_189.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_190.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_191.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_192.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_193.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_194.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_195.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_196.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_197.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_198.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_199.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_200.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_202.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_203.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_204.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_205.htm

[Chapter 2] UNIX Commands
o fail
o talk
o ftar
o thl
o tee
o telnet
o test
o time
o timex
» touch
» lput
o 1Ir

o troff
e true

e f(russ

e UUCP
e uudecode

« uuencode
o uuglist

« uulog

e Uuname

http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/ch02_01.htm (8 of 9) [11/29/2000 5:52:53 PM]


http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_206.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_207.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_208.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_209.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_210.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_211.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_212.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_213.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_214.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_215.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_216.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_217.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_218.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_219.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_220.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_221.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_223.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_224.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_225.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_226.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_227.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_228.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_229.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_230.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_231.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_232.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_233.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_234.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_235.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_236.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_237.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/c02_238.htm

[Chapter 2] UNIX Commands

uupick
uustat

uuto
uux
vacation
val

vVC

vedit

write

Xargs

yacc
zcat
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3. The UNIX Shell: An Overview

Contents:
I ntroduction to the Shell

Purpose of the Shell
Shell Flavors
Common Features
Differing Features

For novice users, this section presents basic concepts about the UNIX shell. For advanced users, this
section also summarizes the major similarities and differences between the Bourne, Korn, and C shells.
Details on the three shells are provided in Sections 4 and 5.

The following topics are presented:
« Introduction to the shell

Purpose of the shell

Shell flavors

Common features

Differing features

3.1 Introduction to the Shell

L et's suppose that the UNIX operating system is acar. When you drive, you issue a variety of
"commands": you turn the steering wheel, press the accelerator, or press the brake. But how does the car
translate your commands into the action you want? Through the car's drive mechanism, which can be
thought of as the car's user interface. Cars can be equipped with front-wheel drive, rear-wheel drive,
four-wheel drive, and sometimes combinations of these.

The shell can be thought of as the user interface to UNIX, and by the same token, severa shells are
available in UNIX. Some systems provide only one shell. Many provide more than one for you to choose
from. Each shell has different features, but all of them affect how commands will be interpreted and
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provide toolsto create your UNIX environment.

The shell is simply a program that allows the system to understand your commands. (That's why the shell
is often called a command interpreter.) For many users, the shell works invisibly-"behind the scenes."

Y our only concern is that the system do what you tell it to do; you don't care about the inner workings. In
our car analogy, thisis comparable to pressing the brake. Most of us don't care whether the "user
interface” involves disk brakes or drum brakes, as long as the car stops.
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3.2 Purpose of the Shell

There are three main uses for the shell:
e Interactive use
o Customization of your UNIX session

« Programming
3.2.1 Interactive Use

When the shell is used interactively, the system waits for you to type a command at the UNIX prompt.
Y our commands can include special symbols that et you abbreviate filenames or redirect input and
output.

3.2.2 Customization of Your UNIX Session

A UNIX shell defines variables to control the behavior of your UNIX session. Setting these variables
will tell the system, for example, which directory to use as your home directory, or the file in which to
store your mail. Some variables are preset by the system; you can define othersin start-up files that are
read when you log in. Start-up files can also contain UNIX commands or special shell commands. These
will be executed every timeyou log in.

3.2.3 Programming

UNIX shells provide a set of specia (or built-in) commands that can be used to create programs called
shell scripts. In fact, many built-in commands can be used interactively like UNIX commands, and UNIX
commands are frequently used in shell scripts. Scripts are useful for executing a series of individual
commands. Thisissimilar to BATCH filesin MS-DOS. Scripts can aso execute commands repeatedly
(inaloop) or conditionally (if-else), asin many high-level programming languages.
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3.3 Shell Flavors

Many different UNIX shells are available. This quick reference describes the three most popular shells:
« TheBourne (or standard) shell, the most compact shell but also the simplest.
« TheKorn shell, a superset of the Bourne shell that |ets you edit the command line.
« The C shell, which uses C syntax and has many conveniences.

Most systems have more than one shell, and people will often use the Bourne shell for writing shell
scripts and will use another shell for interactive use.

The /etc/passwd file determines which shell takes effect during your interactive UNIX session. When
you log in, the system checks your entry in /etc/passwd. The last field of each entry calls a program to
run as the default shell. For example:

If the program Your shell will be the:

nameis.

/bin/sh Bourne shell

/bin/rsh Restricted Bourne shell

/bin/jsh Bourne shell, including job control
/bin/ksh Korn shell

/bin/rksh Restricted Korn shell

/bin/csh C shdll

Y ou can change to another shell by typing the program name at the command line. For example, to
change from the Bourne shell to the C shell, type:

$ exec csh
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3.4 Common Features

The table below is a sampling of features that are common to the Bourne, Korn, and C shells. Note that
the Korn shell is an enhanced version of the Bourne shell; therefore, the Korn shell includes all features
of the Bourne shell, plus some others. The commands bg, fg, jobs, stop, and suspend are available only
on systems that support job control.

Symbol/  Meaning/Action

Command

> Redirect output.

>> Append tofile.

< Redirect input.

<< "Here" document (redirect input).

| Pipe output.

& Run process in background.

; Separate commands on same line.
* Match any character(s) in filename.
? Match single character in filename.
[] Match any characters enclosed.

() Execute in subshell.

Substitute output of enclosed command.

Partial quote (allows variable and command expansion).
Full quote (no expansion).

\ Quote following character.

$var Use value for variable.

$$ Process id.

$0 Command name.

$n nth argument (0<n<9).
&
#
bg

All arguments as a simple word.
Begin comment.
Background execution.
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break Break from loop statements.

cd Change directories

continue Resume a program loop.

echo Display output.

evadl Evaluate arguments.

exec Execute a new shell.

fg Foreground execution.

jobs Show active jobs.

kill Terminate running jobs.

newgrp  Change to a new group.

shift Shift positional parameters.

stop Suspend a background job.

suspend  Suspend aforeground job.

time Time acommand.

umask Set or list file permissions.

unset Erase variable or function definitions.

wait Wait for a background job to finish.
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3.5 Differing Features

The table below is a sampling of features that are different among the three shells.

sh ksh csh Meaning/Action
$ $ % Prompt.
> Force redirection.
>>| Force append.
>file2>&1 >file2>&1 >&file Combine stdout and stderr.
{} Expand elementsin list.
$( ) e Substitute output of enclosed command.
$HOME $HOME $home Home directory.

~ ~ Home directory symbol.
var =val ue var=val ue set var =val ue Variable assignment.
export var export var =val setenvvar val Setenvironment variable.

${nn} More than 9 args can be referenced.
"$@" "$@" All args as separate words.
$H $H $targv Number of arguments.
$? $? $status Exit status.
3! $! Background exit status.
$ $ Current options.
.file . file source file Readcommandsinfil e.
diasx=y adiasx y Name x standsfory.
case case switch/case Choose alternatives.
cd ~- popd/pushd Switch directories.
done done end End aloop statement.
esac esac endsw Endcase or swi t ch.
exit [n] exit [n] exit [(expr)] Exit with a status.
for/do for/do foreach L oop through variables.
print -r glob Ignore echo escapes.
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hash dias-t hashstat Display hashed commands (tracked aliases).
hash cnds dlias-t cnds rehash Remember command locations.
hash -r unhash Forget command locations.
history history List previous commands.
r " Redo previous command.
rstr Istr Redo command that startswith st r .
rx=y cnd lcmd:s/xly/ Edit command, then execute.
if [$i-eq5]if ((i==5)) if ($i==5) Samplei f statement.
fi fi endif Endi f statement.
ulimit ulimit limit Set resource limits.
pwd pwd dirs Print working directory.
read read $< Read from terminal.
trap 2 trap 2 onintr Ignore interrupts.
unalias unalias Remove aliases.
until until Beginunt i | loop.
while/do while/do while Begin whi | e loop.
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4. The Bourne Shell and Korn Shell

Contents:
Overview of Features

ntax
Variables
Arithmetic Expressions
Command History
Built-in Commands (Bourne and Korn Shell)
Job Control
I nvoking the Shell
Restricted Shells

This section presents the following topics:
« Overview of features
« Syntax
o Variables
« Arithmetic expressions (Korn shell only)
o Command history (Korn shell only)
« Built-in commands
« Job control
« Invoking the shell
o Restricted shells
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4.1 Overview of Features

The Bourne shell is the standard shell and provides the following features:
« Input/output redirection.

Wildcard characters (metacharacters) for filename abbreviation.

Shell variables for customizing your environment.

A built-in command set for writing shell programs.

Job control (beginning in SVR4).

The Korn shell is a backward-compatible extension of the Bourne shell. Features that are valid only in
the Korn shell are so indicated.

o Command-line editing (using vi or emacs).

« Accessto previous commands (command history).

« Integer arithmetic.

« More ways to match patterns and substitute variables.
« Arraysand arithmetic expressions.

« Command name abbreviation (aliasing).
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4.2 Syntax

This subsection describes the many symbols peculiar to the Bourne and Korn shell. The topics are arranged as follows:
» Specid files
« Filename metacharacters

Quoting

« Command forms
« Redirection forms

« Coprocesses (Korn shell only)
4.2.1 Special Files

[etc/profile Executed automatically at login.

$HOME/.profile Executed automatically at login.

/etc/passwd Source of home directories for ~nane abbreviations.

$ENV Specifies the name of afile to read when anew Korn shell is created.

4.2.2 Filename Metacharacters

* Match any string of zero or more characters.

? Match any single character.

[abc...] Match any one of the enclosed characters; a hyphen can be used to specify arange (e.g., az, A-Z, 0-9).
['abc...] Match any character not enclosed as above.

In the Korn shell:

?(pat t er n) Match zero or oneinstance of pat t er n.
*(pat t er n) Match zero or more instances of pat t er n.
+(pat t er n) Match one or more instance of pat t er n.
@(pat t er n) Match exactly one instance of pat t er n.
I(pat t er n) Match any strings that don't contain pat t er n.
~ HOME directory of the current user.

~nane HOME directory of user nane.

~+ Current working directory (PWD).

~- Previous working directory (OLDPWD).
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The pat t er n above can be a sequence of patterns separated by |, meaning that the match applies to any of the patterns.
This extended syntax resembles that available to egrep and awk.

4.2.2.1 Examples

$Is new Li st new and new. 1.

$ cat ch? Mat ch ch9 but not chio.

$vi [DR* Match files that begin with uppercase D through R

$ cp ! (Junk*| Temp*)*.c .. Korn shell only. Copy C source files

except for Junk and Tenp files.

4.2.3 Quoting

Quoting disables a character's special meaning and allows it to be used literally, asitself. The following characters have
special meaning to the Bourne and Korn shells:

; Command separator.

& Background execution.

@) Command grouping.

| Pipe.

>< & Redirection symbols.

*?[]~+-@! Filename metacharacters.

"\ Used in quoting other characters.

’ Command substitution.

$ Variable substitution (or command substitution).

newline space tab Word separators.

The characters below can be used for quoting:

Everything between" and" istaken literally, except for the following characters that keep their special meaning:
$

Variable substitution will occur.

Command substitution will occur.

This marks the end of the double quote.
Everything between' and' istaken literally except for another ' .
The chﬁracter following a\ istaken literally. Use within" " to escape ™, $, and ". Often used to escape itself, spaces,
or newlines.

4.2.3.1 Examples

$ echo 'Single quotes "protect" doubl e quotes'
Single quotes "protect" doubl e quotes
$ echo "Well, isn't that \"special\"?"
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Well, isn't that "special"?
$ echo "You have "Isjwe -I" files in “pwd™"
You have 43 files in /home/ bob

$ echo "The value of \$x is $x"
The value of $x is 100

4.2.4 Command Forms

cnd & Execute crd in background.

cndl;cnd2  Command sequence; execute multiple cnds on the sameline.
(cmdl1 ; cnd2) Subshell; treat cnd1 and cnd2 as a command group.

cndl |cnd2 Pipe; use output from cnd1 asinput to cnd2.

cndl ‘cnd2”  Command substitution; use cnd2 output as argumentsto cndl.
cnmdl $(cnd2) Korn-shell command substitution; nesting is allowed.

cndl && cnd2 AND; execute cnd1 and then (if cnd1 succeeds) cnd?2.

cndl ||cnmd2  OR; execute either cndl or (if cnd1 fails) cnd2.

{ cnd1 ; cnd2 } Execute commandsin the current shell.

4.2.4.1 Examples

$ nroff file & Format in the background.

$ cd; Is Execut e sequentially.

$ (date; who; pwd) > logfile Al'l output is redirected.

$ sort file | pr -3 | Ip Sort file, page output, then print.

$ vi grep -| ifdef *.c Edit files found by grep.

$ egrep '(yes|no)' “cat list® Specify a list of files to search

$ egrep '(yes|no)' $(cat list) Korn shell version of previous.

$ egrep '(yes|no)" $(<list) Sanme, but faster.

$ grep XX file & Ip file Print file if it contains the pattern,
$ grep XX file || echo "XX not found" ot herwi se, echo an error nessage.

4.2.5 Redirection Forms

File Common  Typical
Descriptor Name Abbreviation Default
0 Standard Input  stdin Keyboard
1 Standard Output stdout Terminal
2 Standard Error  stderr Terminal

The usua input source or output destination can be changed as follows:

4.2.5.1 Simple Redirection

cnd >file Sendoutputof cndtofil e (overwrite).
cnd >>fil e Sendoutput of cnd tof i | e (append).
cnd <file Takeinputforcnd fromfile.

cnd <<t ext Read standard input up to alineidentical tot ext (t ext can be stored in ashell variable). Input is usually

typed on the screen or in the shell program. Commands that typically use this syntax include cat, echo, ex,
and sed. (If <<- isused, leading tabs are ignored when comparing input with end-of-input t ext marker.)
This command form is sometimes called a"Here" document.
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4.2.5.2 Redirection Using File Descriptors

cnd >&n  Send cnd output to file descriptor n.

cmd n>&n Same, except that output that would normally go to file descriptor mis sent to file descriptor n instead.

cnd >&- Close standard output.

cnd <&n Takeinput for cnd from file descriptor n.

cnmd nx&n Same, except that input that would normally come from file descriptor mcomes from file descriptor n instead.
cnd <&- Close standard input.

4.2.5.3 Multiple Redirection

cnmd 2>file Send standard error to f i | e; standard output remains the same (e.g., the screen).
cnd >fil e 2>&1 Send both standard error and standard output tof i | e.
(cmd >f 1) 2>f 2 Send standard output to filef 1; standard error to filef 2.

cnd |[teefil es Sendoutput of cnd to standard output (usually the terminal) andtof i | es. (Seethe examplein
Section 2 under tee.)

No space should appear between file descriptors and a redirection symbol; spacing is optional in the other cases.
4.2.5.4 Examples

$ cat partl > book

cat part2 part3 >> book

mail tim< report

sed 's/M XX /@' << END_ARCH VE

This is often how a shell archive is "w apped”,

bundling text for distribution. You would normally

run sed froma shell program not fromthe command |ine.
END_ARCHI VE

XX This is often how a shell archive is "wapped",

XX bundling text for distribution. You would normally

XX run sed froma shell program not fromthe conmand I|i ne.

V V.V V &H&HH

To redirect standard output to standard error:
$ echo "Usage error: see adnministrator" 1>&2

The following command will send output (files found) to filelist and send error messages (inaccessible files) to file
NO_access:

$ (find / -print > filelist) 2>no_access
4.2.6 Coprocesses

Coprocesses are afeature of the Korn shell only.

cnmdl |cnd2 |& Coprocess; execute the pipeline in the background. The shell sets up atwo-way pipe, alowing
redirection of both standard input and standard outpui.

read -p var Read coprocess input into variablevar .
print-p st ri ng Writest ri ng to the coprocess.

cnd <&p Take input for cnd from the coprocess.
cnd >&p Send output of cnd to the coprocess.
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4.2.6.1 Examples

ed - meno | & Start coprocess.

print -p /word/ Send ed conmand to coprocess.

read -p search Read output of ed command into vari abl e search.
print "$search" Show the |line on standard out put.

A word to the wi se.

4 PREVIOUS HOME MEXT ¢
4.1 Overview of Features EGOK INDEX 4.3 Variables

UBRARY HOME | UMIX POWER TOOLS | UNIX IN & HUTSHELL | LEARMING V1 | SED & AWK | KORM SHELL | LEARMING UNIX

http://books.kiss.uni-lj.si/os/unixbookshelf/unixnut/ch04_02.htm (5 of 5) [11/29/2000 5:53:06 PM]


http://books.kiss.uni-lj.si/os/unixbookshelf/lrnunix/index.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/ksh/index.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/sedawk/index.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/vi/index.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/upt/index.htm
http://books.kiss.uni-lj.si/os/unixbookshelf/index.htm

[Chapter 4] 4.3 Variables

4 PREVIOUS Chapter 4 HEXT »
The Bourne Shell and Korn Shell

4.3 Variables

This subsection describes the following:
« Variable substitution
« Built-in shell variables
o Other shell variables
« Arrays (Korn shell only)

4.3.1 Variable Substitution

No spaces should be used in the expressions below. The colon (: ) is optional; if it'sincluded, var must be non-null as well
as set.

var=val ue ... Seteachvariablevar toaval ue.

${var} Usevaue of var ; braces are optional if var is separated.

${var :-val ue} Usevar if set; otherwise, useval ue.

${var :=val ue} Usevar if set; otherwise, useval ue and assignval ue tovar.

${var :val ue} Usevar if set; otherwise, print val ue and exit. If val ue isn't supplied, print the phrase " parameter
null or not set.”

${var :+val ue} Useval ue if var isset; otherwise, use nothing.

In the Korn shell:

${#var} Use the length of var .

${#*} Use the number of positional parameters.
H{#@} Use the number of positional parameters.

${var #pat tern} Usevaueof var after removing pat t er n from the left. Remove the shortest matching piece.
${var ##pat t er n} Sameas#patt er n, but remove longest matching piece.

${var Ypat t ern} Usevaueof var after removing pat t er n from theright.

${var Wpat t er n} Same as%pat t er n, but remove longest matching piece.

4.3.1.1 Examples

$ u=up d=down bl ank= Assign values to three variables (last is null).

$ echo ${u}root Braces are needed here.

upr oot

$ echo ${u-$d} Di splay value of u or d; since uis set, it is printed.
up

$ echo ${tnp-"date } If tnp is not set, the date command i s executed.

Thu Feb 4 15:03:46 EST 1993
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$ echo ${bl ank="no data"} blank is set, so it is printed (a blank Iine).
$ echo ${bl ank: ="no data"} blank is set but null, so the string is printed
no data

$ echo $blank bl ank now has a new val ue

no data

4.3.1.2 Korn Shell Example

tail =" ${ PWD##*/}' Take the current directory nane and
renove the | ongest character string ending with /.
This renoves the | eadi ng pat hnane and | eaves the tail.

4.3.2 Built-in Shell Variables

Built-in variables are automatically set by the shell and are typically used inside shell scripts. Built-in variables can make
use of the variable substitution patterns shown above. Note that the $ is not actually part of the variable name, although the
variable is always referenced this way.

$#  Number of command-line arguments.

$  Optionscurrently in effect (arguments supplied to sh or to set).

$?  Exit value of last executed command.

$$  Process number of current process.

$!'  Process number of last background command.

$0  First word; that is, command name.

$n  Individua arguments on command line (positional parameters). The Bourne shell alows only nine parameters to be
referenced directly (n = 1-9); the Korn shell allows n to be greater than 9 if specified as ${n}.

$  All arguments on command line ("$1 $2...").
"$@" All arguments on command line, individually quoted ("$1" "$2" ...).

The Korn shell automatically sets these additional variables:

$ Temporary variable; initialized to pathname of script or program being executed. Later, stores the last
argument of previous command. Also stores name of matching MAIL file during mail checks.

ERRNO Error number of last system call that failed.

LINENO Current line number within the script or function.

OLDPWD Previous working directory (set by cd).
OPTARG Name of last option processed by getopts.

OPTIND Numerical index of OPTARG.

PPID Process number of this shell's parent.

PWD Current working directory (set by cd).

RANDOM|[=n] Generate a new random number with each reference; start with integer n, if given.

REPLY Default reply used by select and read.

SECONDS[=n] Number of seconds since the shell was started, or, if n is given, number of seconds + n since the shell
started.

4.3.3 Other Shell Variables

The variables below are not automatically set by the shell. They are typically used in your .profile file, where you can
define them to suit your needs. Variables can be assigned values by issuing commands of the form:

$vari abl e=val ue
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Thelist below includes the type of value expected when defining these variables. Those that are specific to the Korn shell
are marked as (K).

CDPATH=di r s Directories searched by cd; allows shortcuts in changing directories; unset by default.

COLUMNS=N (K) Screen's column width; used in line edit modes and select lists.
EDITOR=fil e (K) Pathname of line edit mode to turn on (can end in emacs or vi); used when VISUAL isnot set.
ENV=file (K) Name of script that gets executed at startup; useful for storing alias and function definitions. For

example, ENV=$HOME/.kshrc (like C shell's .cshrc).

FCEDIT=fil e (K) Editor used by fc command (default is/bin/ed).

FPATH=di r s (K) Directories to search for function definitions; undefined functions are set viatypeset -fu; FPATH
is searched when these functions are first referenced.

HISTFILE=fil e  (K) Fileinwhich to store command history (must be set before ksh is started); default is
$HOME/.sh_history.

HISTSIZE=n (K) Number of history commands available (must be set before ksh is started); default is 128.
HOME=di r Home directory; set by login (from passwd file).

IFS='char s’ Internal field separators; default is space, tab, and newline.

LANG=di r Directory to use for certain language-dependent programs.

LINES=n (K) Screen'sline length; used for select lists.

MAIL=file Default file in which to receive mail; set by login.

MAILCHECK=n Number of seconds between mail checks; default is 10 minutes.

MAILPATH=f i | es One or morefiles, delimited by a colon, in which to receive mail. Each file is printed. The Korn shell
prompt is ? and the default messageis You have nail in $_. TheBourne shell promptis%
and the default messageisYou have mail .

PATH=di r One or more pathnames, delimited by a colon, in which to search for commands to execute; default is
lusr/bin.

PSl=string Primary prompt string; default is $.

PS2=stri ng Secondary prompt (used in multi-line commands); default is>.

PS3=string (K) Prompt string in select loops; default is #7?.

PSA=string (K) Prompt string for execution trace (ksh -x or set -x); default is +.

SHACCT=fil e "Shell account™; filein which to log executed shell scripts. Not in Korn shell.

SHELL=file Name of shell environment (e.g., /bin/sh).

TERM=stri ng Terminal type.

TMOUT=n (K) If no command istyped after n seconds, exit the shell.

VISUAL=pat h (K) Same as EDITOR, but VISUAL is checked first.

4.3.4 Arrays

The Korn shell supports one-dimensional arrays of up to 1024 elements. The first element is numbered 0. An array nane
can beinitialized as follows:

set -A nanme val ueO val uel ...

where the specified values become elements of nane. Declaring arraysis not required, however. Any valid referenceto a
subscripted variable can create an array.

When referencing arrays, you can usethe ¥ ... } syntax. Thisisn't needed when referencing arraysinside (()) (the form of
let that does automatic quoting). Note that [ and | are typed literaly (i.e., they don't stand for optional syntax).

${nane[i ]} Useedlementi of array nane.i can beany arithmetic expression as described under let. The expression
must return a value between 0 and 1023.

${nanme[*]} Useadl elementsof array namne.
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${nane} Use element O of array nane.

${nane[*]} Useadl eementsinarray nane.
${#nanme[*]} Usethe number of elementsin array nane.
${#nanme[@]} Use the number of elementsin array nane.
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4.4 Arithmetic Expressions

The Korn shell's let command performs integer arithmetic. The Korn shell provides away to substitute
integer values (for use as command arguments or in variables); base conversion is also possible:
$(( expr )) Usethe value of the enclosed arithmetic expression.

B#n Interpret integer n in numeric base B. For example, 8#100 specifies the octal equivalent of
decimal 64.

4.4.1 Operators

The Korn shell uses arithmetic operators from the C programming language; they are listed below in
decreasing order of precedence:

- Unary minus.

I~ L ogical negation; binary inversion (one's complement).

*[ % Multiplication; division; modulus (remainder).

+ - Addition; subtraction.

<<>>  Bitwiseleft shift; bitwise right shift.

<=>= Lessthan or equal to; greater than or equal to.

<> L ess than; greater than.

==1=  Equality; inequality (both evaluated left to right).
& Bitwise AND.

A Bitwise exclusive OR.

| Bitwise OR.

&& Logical AND.

| Logica OR.

*= [= %= Assignment.

= 4= -=

<<= >>=

= N= |:
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4.4.2 Examples

See the let command for more information and examples.

l et "count=0" "i =1 + 1" Assign i and count.

l et "num % 2" Test for an even nunber.

(( percent >= 0 && percent <= 100 )) Test the range of a val ue.
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4.5 Command History

The Korn shell lets you display or modify previous commands. Thisis similar to the C shell's history
mechanism. Commands in the history list can be modified using:
o Line-edit mode

e Thefc command

4.5.1 Line-edit Mode

Line-edit mode lets you emulate many features of the vi or emacs editor. The history list istreated like a
file. When the editor isinvoked, you type editing keystrokes to move to the command line you want to
execute. Y ou can also change the line before executing it. When you're ready to issue the command,
press RETURN.

Line-edit mode can be started in several ways. For example, these are equivalent:

$ VI SUAL=vI
$ EDI TOR=vVI
$ set -0 vi Overri des val ue of VISUAL or ED TOR

Note that vi startsin input mode; to type avi command, press ESCAPE first.

4.5.1.1 Common Editing Keystrokes

vi emacs Result

k CTRL-p Get previous command.

j CTRL-n Get next command.

/string CTRL-rstri ng Get previous command containing st ri ng.
h CTRL-b Move back one character.

I CTRL-f Move forward one character.

b ESC-b Move back one word.

w ESC-f Move forward one word.

X DEL Delete previous character.
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X CTRL-d Delete one character.

dw ESC-d Delete word forward.

db ESC-h Delete word back.

Xp CTRL-t Transpose two characters.

4.5.2 The fc Command

Usefc -l tolist history commands and fc -e to edit them. See the entry under built-in commands for more
information.

4.5.2.1 Examples

$ history Li st the last 16 comands.

$ fc -1 20 30 List commands 20 through 30.

$ fc -1 -5 List the last five comands.

$ fc -l cat List the | ast command beginning with cat.

$fc -In 5 > doit Save command 5 to file doit.

$ fc -e vi 5 20 Edit commands 5 t hrough 20 using vi.

$ fc -e emacs Edit previ ous command usi ng enacs.

$r Re- execut e previ ous conmmand.

$ r cat Re-execute |last cat command.

$ r doc=Doc Substitute, then re-execute |ast conmmand.

$ r chap=doc ¢ Re-execute |last command that begins with c,

but change string chap to doc.
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4.6 Built-in Commands (Bourne and Korn Shell)

Examples to be entered as a command line are shown with the $ prompt. Otherwise, examples should be
treated as code fragments that might be included in a shell script. For convenience, some of the reserved
words used by multi-line commands are also included.

o #
o #lshell

°
|OO
- I8

e Continue
« do
o done
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o false
. fc
. fg
o fi
o for
o function

e (Qetopts
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- lype

o lypeset
e Umask
o unaias
o Uunset

o until

o wait

« Whence
- while

o filename
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4.7 Job Control

Job controal lets you place foreground jobs in the background, bring background jobs to the foreground,
or suspend (temporarily stop) running jobs. Job control is enabled by any of the following commands:

jsh -i  Bourne shell
ksh -m -i Korn shell (sanme as next two)
set -m

set -0 nonitor

Many job control commandstakej obl D as an argument. This argument can be specified as follows:
%n

Job number n.
%S

Job whose command line starts with string s.
%?s

Job whose command line contains string s.
%%

Current job.
%+

Current job (same as above).

Previous job.

The Bourne and Korn shells provide the following job control commands. For more information on these
commands, see "Built-in Commands' earlier in this section.

bg
Put ajob in the background.
fg
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Put ajob in the foreground.
jobs

List active jobs.
Kill

Terminate ajob.
stop

Suspend a background job.
stty tostop

Stop background jobsif they try to send output to the terminal.
suspend

SameasCTRL-Z.

wait
Wait for background jobs to finish.

CTRL-Z
Suspend aforeground job. Then use bg or fg. (Y our terminal may use something other than
CTRL-Z asthe suspend character.)
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4.8 Invoking the Shell

The command interpreter for the Bourne shell (sh) or the Korn shell (ksh) can be invoked as follows:
sh[opti ons] [ar gunent s]
ksh [opt i ons] [ar gunent s]

ksh and sh can execute commands from aterminal (when -i is specified), from afile (when the first
ar gunent isan executable script), or from standard input (if no arguments remain or if -sis specified).

Arguments

Arguments are assigned in order to the positional parameters $1, $2, etc. If array assignment isin
effect (-A or +A), arguments are assigned as array elements. If the first argument is an executable
script, commands are read from it, and remaining arguments are assigned to $1, $2, etc.

Options
-cstr
Read commands from string st r .
-i
Create an interactive shell (prompt for input).
P
Start up as a privileged user (i.e., don't process $SHOM E/.pr ofile).
-r
Create arestricted shell (same asrksh or rsh).
-S

Read commands from standard input; output from built-in commands goes to file descriptor
1, all other shell output goesto file descriptor 2.

The remaining options to sh and ksh are listed under the set built-in command.
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4.9 Restricted Shells

Restricted shells can be invoked in any of the following ways:

rksh Korn shel |
ksh -r

set -r

rsh Bour ne Shel |
set -r

Restricted shells can aso be set up by supplying rksh and rsh in the shell field of /etc/passwd or by
using them as the value for the SHELL variable.

Restricted shells act the same as their non-restricted counterparts, except that the following are
prohibited:

« Changing directory (i.e., using cd).

o Setting the PATH variable. rksh also prohibits setting ENV and SHELL.
« Specifyinga/ for command names or pathnames.

« Redirecting output (i.e., using > and >>).

Shell scripts can still be run, since in that case the restricted shell will call ksh or sh to run the script.
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5. The C Shell

Contents:
Overview of Features

ntax
Variables
Expressions
Command History csh shell
Built-in C Shell Commands
Job Control
I nvoking the Shell

This section describes the C shell, so named because many of its programming constructs and symbols
resembl e those of the C programming language. The following topics are presented:

« Overview of features
o Syntax

« Variables

« Expressions

« Command history

« Built-in commands
« Job control

« Invoking the shell

5.1 Overview of Features

Features of the C shell include:

« Input/output redirection
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Wildcard characters (metacharacters) for filename abbreviation
Shell variables for customizing your environment

Integer arithmetic

Access to previous commands (command history)

Command name abbreviation (aliasing)

A built-in command set for writing shell programs

« Job control
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5.2 Syntax

This subsection describes the many symbols peculiar to the C shell. The topics are arranged as follows:
« Specidl files
« Filename metacharacters

Quoting

« Command forms

o Redirection forms

5.2.1 Special Files

~/.cshrc  Executed at each instance of shell.

~/.history History list saved from previouslogin.

~/.login  Executed by login shell after .cshrc at login.
~/.logout  Executed by login shell at logout.

/etc/passwd Source of home directories for ~nane abbreviations.

5.2.2 Filename Metacharacters

* Match any string of zero or more characters.

? Match any single character.

[abc..] Match any one of the enclosed characters; a hyphen can be used to specify arange (e.g., &z, A-Z,
0-9).

{abc ,xxx,...} Expand each comma-separated string inside braces.
~ Home directory for the current user.
~nane Home directory of user nane.

5.2.2.1 Examples

%1s new Mat ch new and new. 1.

% cat ch? Mat ch ch9 but not chl10.

%vi [DR* Match files that begin with uppercase D through R
%Ils {ch, app}? Expand, then match chl, ch2, appl, appZ2.

% cd ~tom Change to tomls hone directory.
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5.2.3 Quoting

Quoting disables a character's special meaning and allows it to be used literally, asitself. The following characters
have special meaning to the C shell:

; Command separator.

& Background execution.

() Command grouping.

| Pipe.

*?201~ Filename metacharacters.

{} String expansion characters. Usually don't require quoting.
><& ! Redirection symbols.

LA History substitution, quick substitution.

"\ Used in quoting other characters.

) Command substitution.

$ Variable substitution.

new i ne space tab Word separators.

The characters below can be used for quoting:

Everything between" and " istaken literally, except for the following characters that keep their special
meaning:

$
V ariable substitution will occur.
Command substitution will occur.
This marks the end of the double quote.
\

Escape next character.

The history character.

"' Everything between' and' istaken literally except for ! (history) and another * , and newline.

\ The character following a\ istaken literally. Usewithin" " to escape”, $, and ". Often used to escape itself,
spaces, or newlines. Always needed to escape a history character (usually !).

5.2.3.1 Examples

% echo ' Single quotes "protect” doubl e quotes'
Si ngl e quotes "protect” doubl e quotes

% echo "Well, isn't that \"special\"?"
Wll, isn't that "special"?
% echo "You have "Is|we -1 files in pwd "
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You have 43 files in /hone/ bob
% echo "The value of \$x is $x"
The value of $x is 100

5.2.4 Command Forms

cnd & Execute cnd in background.

cndl;cnd2  Command sequence; execute multiple cndson the sameline.
(cndl ; cnd2) Subshell; treat cnd1 and cnd2 as a command group.

cnmdl |cnd2  Pipe; useoutput from cndl asinput to cnd?2.

cndl cnd2”  Command substitution; use cnd2 output as argumentsto cndl.
cnmdl && cnd2 AND; execute cnd1 and then (if cnd1 succeeds) cnd2.

cndl ||cnd2  OR; execute either cndl or (if cnd1 fails) cnd?2.

5.2.4.1 Examples

% nroff file & Format in the background.

%cd; Is Execute sequentially.

% (date; who; pwd) > logfile Al'l output is redirected.

%sort file | pr -3 | Ip Sort file, page output, then print.

%vi “grep -1 ifdef *.c Edit files found by grep.

% egrep '(yes|no)' “cat list® Specify a list of files to search.
%grep XX file & I p file Print file if it contains the pattern,
%grep XX file || echo XX not found ot herwi se, echo an error nessage.

5.2.5 Redirection Forms

File Common  Typical
Descriptor Name Abbreviation Default
0 Standard Input  stdin Keyboard
1 Standard Output stdout Terminal
2 Standard Error  stderr Terminal

The usual input source or output destination can be changed as follows:

5.2.5.1 Simple Redirection

cnd>file Sendoutputof cndtofil e (overwrite).

cnmd > fil e Sameasabove, evenif noclobber isset.

cnmd >>file Sendoutputof cndtofi |l e (append).

cnd >>! fi | e Same as above, but createf i | e even if noclobber is set.
cnmd<file Takeinputforcnd fromfile.

cnd <<t ext Read standard input upto alineidentical tot ext (t ext can be storedin ashell variable).Input is
usually typed on the screen or in the shell program. Commands that typically use this syntax
include cat, echo, ex, and sed. If t ext isenclosed in quotes, standard input will not undergo
variable substitution, command substitution, etc.
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5.2.5.2 Multiple Redirection

cmd>&file Send both standard output and standard error tof i | e.
cmd >&!file  Sameasabove, evenif noclobber is set.

cmd>>& file Append standard output and standard error toend of f i | e.
cnd >>&! file Sameasabove, but createfi | e evenif noclobber is set.
cndl |& cnd2  Pipestandard error together with standard output.

(cmd >f 1) >& f 2 Send standard output to filef 1; standard error to file f 2.

cnd [teefil es Sendoutput of cnd to standard output (usually the terminal) andtof i | es. (Seethe example
in Section 2 under tee.)

5.2.5.3 Examples

% cat partl > book

% cat part2 part3 >> book

% mil tim< report

% cc calc.c >& error_out

% cc newcal c.c >& error_out

% grep UNI X ch* | & pr

% (find / -print > filelist) >& no_access

% sed 's/N XX /g' << "END_ARCHI VE"

This is often how a shell archive is "w apped”,

bundling text for distribution. You would normally

run sed froma shell program not fromthe conmand |i ne.

" END_ARCHI VE"

XX This is often how a shell archive is "wapped”,

XX bundling text for distribution. You would normally

XX run sed froma shell program not fromthe comand i ne.
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5.3 Variables

This subsection describes the following:
« Variable substitution
« Variable modifiers
« Predefined shell variables
« Example.cshrcfile

o Environment variables

5.3.1 Variable Substitution

In the following substitutions, braces ({ } ) are optional, e