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Shell script basics

SAMPLE SHELL SCRIPT

Shell programmingisauseful skill to acquire, but to beginusing it you
do not need to be a programmer, and you do not need to know much
morethan you already know. To produce professionally written scripts
you will obvioudy need to learn and practise using the more complex
constructions, but initially thisis not the case. A shell script is often
nothing more than a file containing a collection of already familiar
commands.

Consider the following shell script called smple_script:
$ vi simple_script

print The date and time are:

date

print The following users are logged in:
who

When you run this file, each of the commands will be run in order,
much the same asif you had typed each at the shell prompt. You will
note that we have used the more ‘modern’ print command, which can
display textjust likeecho, but, asweshall seelater, it allowsformatting
not achievable by using echo. The traditionalists may quake in their
boots, but the majority of scripts | will describe will use print rather
than echo.

Createthissimple shell script as shown above, and then run thefile by
following the instructionsin the next section (assuming that you don’t
know how to do this, or perhaps you are looking for alternative ways
to run commands).

RUNNING A SHELL SCRIPT

You should be aware that problems may arise when you try to execute
a script by calling it from some other command, such as the cron
daemon, for example. If thecommand calling the script executesinthe
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Bourne shell, and your script contains commands that are specific to
theKornshell, thenyouwill get error messages. You canovercomethis
by ensuring that the first line of the script is;

#!/bin/ksh

The#and! combinationisnot interpreted asacomment and thewhole
line tells the system that the commands within the script are to be
executed in the Korn shdll; it is considered good programming to
always start the first line of your scripts with this construction.

There are a number of different ways that a shell script, or any
executablecommandfor that matter, can berun. Themost obviousway
isby first changing its protection mode so that you have permission to
execute it. After making the script executable, you can then run it
whenever you want to by ssimply entering its name.

To make it executable use the chmod command. If you set the mode
of thefileto 755, everyonewill be ableto read and executeit, but only
you will be able to modify it. You can alternatively use the +x flag to
make it executable by all users. You should be aware that when you
want to execute a shell script, the specified file must also have read
permission.

You canalsorunthecommandinyour current shell by precedingitwith
adot (ie full stop or period). This method of running shell scriptsis
covered in detail in the section on the .profilefile.

A further, but less common, way to run the script is to use the exec
command, which executes the script directly without creating a new
process. In effect the current shell is replaced with the program
specified after the exec command on the command line. Once the
specified command has been run, it then returns to the parent of the
processthat wasrunning beforethe exec. Unlessthe executed program
isashell, the command may return to the initialization process (init),
thuslogging out the user. The reason for using exec to run commands
may become more apparent when the relationship between programs
and processes is explained in future articles.

Another way to run ashdl script isby using the ksh command, which
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instructs the operating systemto run it asaKorn shell command. The
name of the shell script is used as an argument to the ksh command,
and to be ableto run the shell script you must either bein the directory
that contains the script or you must specify its full pathname.

When you run ashell script thisway, you do not need to use chmod to
makeit executable. To run the shell script named ssmple_script, enter:

ksh simple_script
Thiswill run the script, provided that it isin your current directory.

Executing ashell script using ksh allows you to use options that alter
theway theshell operates. Any optionsyou specify affect only theshell
script; they do not affect your login shell.

One of the options to ksh is-x, which instructs the shell to print each
line before it is run (after expanding any variables, etc). This can be
useful for debugging shell scriptssinceit alowsyou to trace the flow
of the script asit is running. When the -x option is used, any output
directed to standard output by the commands themselvesisdisplayed
onthe screen and intermixed with thelinesthat show which commands
are being run. Similarly you can put the set -x line anywhere in your
script and, with one caveat relating to functions (discussed in future
articles), from that point onwards in the script you can have your
commands displayed as they are executed.

You can, if you wish, usethe sh command instead to run your scriptin
the Bourne shell, rather than using the Korn shell.

SHELL SCRIPTSVERSUS COMPILED PROGRAMS

When you create aprogram, one of thefirst things you must decideis
whether towriteit asashell script or inanother programming language.
Basically, shell scriptsjust combine existing commands, and although
asnell script could be written in another language, the converseis not
true—many taskscannot beperformed easily (or at all) by ashell script.

In most circumstances, however, it ismuch eas er to combine efficient
AlX commandsthanitistowriteaC program. For instance, if youhave
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datato sort, thenit may beworthwhilecombining thesort programwith
other commandsto accomplish thetask. Similarly, if thetask involves
searching files for aword or phrase, you may be able to use the grep
command.

One of the benefits of using shell scriptsisthat they can be devel oped
quickly, and you don’t have to compile them every time you make a
modification. However, shell scripts generaly run more slowly than
compiled programs, which is due in part to the fact that they are
interpreted rather than compiled; bad script writing also playsits part.

If execution speed isan issue, you will probably be better off creating
aC program. If theprogramisaninteractiveonerequiring regular user
input, then a shell script is probably preferable since the speed of
executionisusually determined by the speed at whichauser inputsdata
rather than the execution speed of individual commands.

THE SEARCH PATH

When you enter the name of a command, the shell searches the
directories listed in your search path to find the file that is the
command. Your search pathislistedintheshell variable PATH and the
string of characters assigned to PATH is a list of directory names
separated by colons. The shell looksin each of these directoriesin the
order they arelisted, terminating the search as soon as the executable
file with the proper name is found.

As you are no doubt aware, you can display your search path by
entering:

echo $PATH
/usr/bin:/usr/sbin

In this smple example, the search path contains just two directories,
/usr/bin and /usr/shin. When you enter the name of a command, the
shell will look for afilewith the correct nameinthedirectory /ust/bin.
If the executabl e file with that nameisfound in /usr/bin, the shell will
arrange for it to run. Otherwise the shell will continue to look for the
filein /usr/sbin.
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If none of thedirectoriesin the path contain the name of the executable
file, and the command cannot be located as an dlias or built-in
command (see below), the shell prints a message such as:

ksh: filename: not found

If thishappens, you canusually runtheshell script by specifyingitsfull
pathname, or by using a relative pathname. For example:

/home/userid/simple_script

or:
./simple_script

When you create a shell script, it will normally reside in your current
directory, which will be /home/userid for most users. Typing the full
pathnameevery timeyou want to run ashell script iscumbersome, and
abetter way isto include the current directory in the search path. The
simplest way to dothisisto beginthepath with acolon; identical results
can beachieved withaperiod (full stop) followed by acolon, or acolon
followed by a period (full stop) followed by another colon.

If your work involves creating a number of executable shell scripts, it
IS advisable to place them all in a bin sub-directory, residing in your
home directory. You may find that as soon as your userid is created,
AlX automatically places /home/userid/bin in your PATH, athough
you will have to create the sub-directory bin.

Similarly, youmay alsofindthat A1X addsyour current directory tothe
end of the path, shownas®:.” —thisisusually determined by the system
administrator who edits the default .profile file copied from /etc/
security/.profile when your userid is created. Whether your current
directory snhould be at the end or the beginning of your path is
determined to a great extent by your normal working directory, or by
Security requirements.

If, for example, you are working on a group project, and you need to
switchto aparticular directory after you haveloggedin, it will bemore
efficient for the operating system to search the current directory first if
you are continually executing commands located in this directory. In
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thissituation the colonis placed at the beginning of the path. If you are
a user who does not have a great number of executable shell scripts,
thenit will be better if the colonisplaced at the end of the path, so that
the operating system only searches your current directory as a last
resort.

By convention, directories containing commands are named bin, and
operating system shell scriptsthat arefor useby many usersaremainly
stored inthe/usr/sbin directory. If you areworking on aproject where
anumber of users need to execute customized shell scripts, theniitis
advisable to place them in /usr/local/bin, a directory customarily
created for housing system-wide user-defined scripts.

It isadvisableto avoid using the names of existing commandsfor your
shell scripts, sincethe shell script may be executed when you intended
to run the standard command. This may happen if your search path
starts with a colon and the shell looks for commands in the current
directory first.

There are a number of built-in commands that the shell runs without
using the search path. For example, the shell does not use the search
path to find the cd, export, s&t, test, and echo commands.

If you name a shell script with any of the above names, you will find
that the built-incommandisruninstead of your shell script (unlessyou
gpecify the full path name), regardiess of what your search path is.

ALIASES

Aliases are commonly used to create your own namesfor commands,
along with their command linearguments, so that they areeither easier
toremember, or, asinmany casesbecauseof idleness(sorry, efficiency!),
alow you to type in a shorter version of an easily remembered
command. If anaiasisdefined, thecommand for that aliasisresolved/
substituted when you use the dlias.

When the aliascommand isused without arguments, it liststhe current
aliasesthat havebeen set. Thesearedisplayed, oneper line, intheform:
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name=command
You can define an dias by using, for example, a command such as:

alias 1se="1s -aceli"

Any spaces contained within the alias must be inside quotes in order
toprevent theshell frominterpretingcommandlineoptionsasadditional
commands to be executed.

The quoting of alias valuesis aso important. Using double quotation
marks will expand most metacharacters when the alias is defined,
whereas single quotes will only expand the metacharacters when the
dliasisactualy used.

For example, suppose you define the dlias:
alias path="echo $PATH'

then, if you enter thealiascommand to display all thealiases, path will
be shown to equal echo $PATH. The actual expansion of $PATH will
not occur until path is used.

If, however, you had defined path with:
alias path="echo $PATH"

then the substitution would be made with the current value of PATH as
soon aspath wasdefined, and on entering thealiascommand thisvalue
would be shown as an argument to echo. Any subsequent changesto
your search path would not be shown when you later run the path
command.

The first character of an alias can be any printable character, but al
other characters must be alphanumeric. Do not use ametacharacter as
the first character (apart from possibly an underscore) since this will
cause conflict with the shell’ sinterpretation of thealias. Thecommand
to beexecutedwithinthealiascan beany shell script or AIX command,
and may include some metacharacters, the best rule is to avoid
metacharacters.

If an aliasendsin ablank space or tab, theword following the aliasis
also checked for aias substitution. For example:
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alias dir="1s ";
alias opts="-CF"
dir opts

will produce the appropriate directory listing.
To remove an dlias, the unalias command is used. For example:

unalias opts

You should be aware that when you enter the name of a command to
beexecuted, thesystemwill first check to seeif it existsasanalias, even
before it checks to see whether it is a built-in shell command. If you
have an dlias that has the same name as another command, then this
command will never be executed.

Usingin sub-shells

Toallow aliasesto beused in sub-shellsthey must be exported, andthis
can be achieved by first creating afileto contain the alias commands.
For example, you can create a file, which is conventionally called
kshrc (for Kornshell users), locateit inyour homedirectory, and place
in it commands such as:

alias 1se='ls -acle'
alias path="'echo $PATH'

Onceyou have created thefile, you must then set and export the ENV
system variable within your .profilefile:

export ENV=/home/userid/.kshrc

You must now log off and log in again so that the system can read both
the .profileand .kshrcfiles. Whenever you login, or create asub-shell,
the .kshrcfileisexecuted so that itsalias contents are available as part
of your environment.

Thistype of filecan also be used to contain function definitions, which
are discussed in a future article, and you could, if you wished, put in
other commands that you would like executed.

Tonto Kowal ski
Guru (UAE) © Xephon 2002
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Migrating from NT4.0 to AIX

This article describes how to easily migrate Windows NT 4 usersto
AlX (or even other Unix variants).

For alist of the users, firstly, under NT4.0, type:

net user /domain > users.txt

This creates a file called users.txt, which is then copied to the AlIX
machine.

Next, the program nt40pawd is submitted (./nt40pawd).

You havetoanswer Y tothefirst question, /export/hometo the second,
then answer Y to the third question, and ntadm to the last one.

A file, passwd.new, is created, and it must be added at the end of the
/etc/passwd file using the command:

cat passwd.new >> /etc/passwd

NT40PAWD

#!/usr/bin/per]
#ntd@pawd
if (1 ($#ARGV == 1) ) {
printf STDERR "Usage : nt2passwd <inputfile>\n";
printf STDERR " <inputfile> - exit from the command 'net user /
domain'\n";
exit (-1);
}

# open the file for entries
open ( USER_LIST, "$ARGV[@1" ) Il die $!;

# recover the user id for leavers
print "Enter the uid for leavers : ";
$start_uid <STDIN>;

$start_uid int ( $start_uid );

if ( $start_uid eq @ ) {
printf STDERR "The uid @ is refused!\nEnd of program...\n";
exit (-1);

}
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$current_uid = $start_uid;

print "Enter the group id for Tleavers : ";
$gid = <STDIN>;
$gid = int ( $gid );

if ( $gid eq 0 ) {

printf STDERR "An empty group id does not allow the generation of
IDs for the group!\n";

printf STDERR "End of program...\n";

exit (-1);
}

print "\nDo you want to create a personal index for the users? (y/n) ";
$make_home = <STDIN>;
$make_home = substr ($make_home, @, 1);
$make_home =~ s/./\1%&/9;
if ( "$make_home" eq "o" ) {
print "Enter the index root : ";
$homebase = <STDIN>;
chop ( $homebase );
print "Do you want the individual indexes to be created
automatically? (y/n) ";
$create = <STDIN>;
$create = substr ($create, 0, 1);

}

$comment = 'Compte NT factice';
$shell = '/bin/False';

# open the leavers file
open ( PASSWD, "> passwd.new" ) || die $!;
open ( MAPFILE, "> username.map" ) || die $!;

# browsing the leavers file
while ( $string = <USER_LIST> ) {

chop ( $string );

# verify the exit command and preserve the Tist of users
$string = &checkInput ( $string );

# Split up the entries
if ( "$string” ne "" ) {
@Qusers = split (/\ +/, $string );

foreach $user ( @Qusers ) {
($name) = getpwuid ( $current_uid );
while ( "$name" ne "" ) {
$current_uid++;
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($name) = getpwuid ( $current_uid );
}
$user =~ s/./\1%&/9;
if ( length($user) > 8 ) {
$got_user = @;
while ( $got_user == @ ) {
print "The name of the users [$user] must not exceed
eight characters : ";
$new_user = <STDIN>;
chop ($new_user);
($new_username) = getpwnam ($new_user);
if ( "$new_username" ne "" ) {
print "[$new_username] exist. Do you want to enter
another name? (y/n) ";
$username_result = <STDIN>;
$username_result substr ($username_result, @, 1);
$username_result =~ s/./\1%&/9;
if ( "$username_result" eq "n" ) {
$got_user = 1;

}
}
else {

$got_user = 1;
}

}
if ( $got_user == 1 ) {
printf MAPFILE "$new_user=$user\n";
$user = $new_user;
}
}
if ( length($user) <=8 ) {
( $username ) = getpwnam ( $user );
if ( "$username" eq "" ) {
if ( "$make_home" eq "o" ) {
$homedir = $homebase . '/
if ( "$create" eq "0" ) {
mkdir($homedir, @755);
if (8! ) {
printf STDERR "There was an error during the
creation of $homedir !\n";

}

chown ( $current_uid, $gid, $homedir );

. $user;

}
}
else {

$homedir = '/dev/null’;
}

printf PASSWD
"$user:*:$current_uid:$gid:$comment:$homedir:$shell\n";
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}

$current_uid++;

}
}
}
}

# closing the files
close ( USER_LIST );
close ( PASSWD );
close ( MAPFILE );

# end of program
exit (@);
TR R R R

sub checkInput {
local ( $input ) = @_;

if ( $input =~ "\\\\'" ) {
$input = '';

}

elsif ( $input =~ "End of program" ) {
$input = '';

}

elsif ( $input =~ '—" ) {
$input = '';

}

$input;
}

For the groups, under Windows NT the command
net group /domain > group.txt
must be typed.

Thefilegroup.txt iscopied to the Unix machine. Under Unix, enter the
command to run the program groupnt on the text file:

groupnt4@ group.txt

A file group.new is created. Type:

cat group.new >> /etc/group

This appends the new list to the existing list.

Claude Dunand
(France) © Xephon 2002
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Some tips for shell programming

WHAT HASH-BANG REALLY DOES (#!)

Once upon atime there was only one Unix shell. When a script was
written and executed, the Bourne shell read in the script and executed
the commands.

The Bourne shell had some limitations and it wasn't long before a
proliferation of shells started to appear. Each shell had its own syntax
and some of them, such as the C shell, were very different from the
original Bourne shell.

This meant that if a script took advantage of the features of one shell
or another, the script had to be run using that particular shell.

Instead of typing:

doit

The user had to know to type:
/bin/ksh doit

or:

/bin/csh doit

To handle this, a clever change was made to the Unix kerndl. Thisis
now availablein most Unix systems. A script can bewritten that starts
with a hash-bang (#!) combination on the first line followed by the
name and path of the shell to use to execute the script.

The following script, named doit, uses this technique to specify the
Korn shell asthe shell to use to execute it:

#1 /bin/ksh

#

# do some script here
#

The kernel starts reading in the script, doit, sees the hash-bang and
reads the rest of the line where it finds /bin/ksh. The kerndl starts the
Korn shell and then feeds the doit script to it.
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Actually the kerndl launches the Korn shell with doit as an argument
toit asif the user had typed:

/bin/ksh doit

When /bin/ksh starts reading in the doit script it sees the first line
containing the hash-bang as a comment (because it starts with a hash)
and ignores it.

Thefull path to the shell to berunisrequired, because the kernel does
not search your PATH variable.

The hash-bang handler in the kernel does more than just run an
aternative shell. It actualy takes the argument following the hash-
bang and usesit asacommand. It then addsthe name of the current file
as an argument to the command.

You can start a Perl script named doperl by using the hash-bang:

#! /bin/perl

# do some perl script here

In this example, if you start the script by ssmply typing doperl, the
kernel spots the hash-bang, extracts the /bin/perl command, and then
runs this asif you had typed:

/bin/perl doperl

Thereareactually two mechanismsin play herethat allow thistowork.
Thefirst isthe kernel interpretation of the hash-bang (#!). The second
isthe fact that Perl itself seesthefirst line as a comment and ignores
it

You cannot use thistechnique for any scripting language that does not
treat aline starting with ahash (#) asacomment. If the language does
not treat ahash mark asthe beginning of acomment, the languagewill
seethefirst line and try to do something with it. Thiswill most likely
cause an error. Thisis not avery big problem because the hash mark
as acomment is used in amost every Unix scripting language.

Thistechniqueis not limited simply to running scripts, although that
iISwhere it is most useful.

Thefollowing script, named helpme, typesitself to the termina when
you type the command helpme:
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#! /bin/cat

Vi unix editor
man manual pages
sh Bourne Shell

ksh Korn Shell
csh C Shell
bash Bourne Again Shell

This kernel trick also alows one argument after the name of the
command to execute. You could change the helpme file to use more,
as shown, but add the +2 argument to force moreto start at line 2. This
will skiptheinitia line. Thisisthelinecontaining thehash bang starter.
Be sure to use the correct path to your version of more:

#! /bin/more +2

Vi unix editor
man manual pages
sh Bourne Shell

ksh Korn Shell
csh C Shell
bash Bourne Again Shell

Typing helpme as a command causes the kernel to convert this to:
/bin/more +2 helpme

and displays everything from line 2 onwards:

helpme

vi unix editor
man manual pages
sh Bourne Shell

ksh Korn Shell

csh C Shell

bash Bourne Again Shell
etc.

You can also create apparently useless activities such as a file that
removesitself:

#! /bin/rm

If you named thisfileflag, then running flag woul d causethe command
to be issued asif you had typed:

/bin/rm flag

You could usethisin ascript toflag that you are running something and
then later ssimply execute the script to remove it:
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#! /bin/ksh
# First refuse to run if the flag file exists

if [-f flag ]
then

exit
fi

# create the flag file

echo "#! /bin/rm" >flag
chmod a+x flag

# do some logic here
# unflag the process by executing the flag file
flag

# The flag file has now disappeared itself

Before you start building long commands using this technique, know
that your system may have alimit on the number of charactersin the
#! line. Thiswill usually be about 32 characters.

TESTING COMMAND LINE ARGUMENTS AND USAGE

When you write a shell script it is common for the script to need
argumentsfor it to function correctly. It is necessary to validate those
arguments to ensure that they make sense for the script.

The simplest level of validation is ensuring that there are enough
arguments. For example, if you have created ashell script that requires
twofilenamesto operate, then theminimum validation that you should
doisto test that there are two arguments on the command line. To test
thisin Bourne and Korn shells, check the value of $#. Thisisashell-
provided variablethat contai nsthe count of argumentsonthecommand
line. Thisisthe count of arguments other than the command itself.

It isalso good practice to provide some sort of message as to why the
command failed. This is usually created in a usage() function. The
listing of twofilestests that there are two arguments on the command
line:
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#! /bin/ksh
# twofiles script handles two files named on the command Tine

# a usage function to display help for the hapless user

usage ()

{
echo "twofiles"
echo "usage: twofiles filel file2"
echo "Processes two files"

}

# test if we have two arguments on the command Tine
if [ $# 1= 2 ]
then
usage
exit
fi

# we are 0K at this point so continue processing here

# processing logic starts here

A safer programming practiceisto validate asmuch asyou can before
launching into your execution. The following version of twofiles
checks the argument count and then tests both files. If filel doesn’t
exist (if [ ! -f $1]) an error message is set up and a usage message is
displayed. Then the program exits. The same is done for file2:

#! /bin/ksh
# twofile script handles two files named on the command line

# a usage function to display help for the hapless user
# plus an additional error message if it has been filled in

usage ()
{
echo "twofiles"
echo "usage: twofiles filel file2"
echo "Processes two files"
echo " "

echo $errmsg

}

# test if we have two arguments on the command Tine
if [ $# 1= 2 ]
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then
usage
exit
fi

# test if file one exists
# to usage if not found

if [ ! -f $1 ]

then
errmsg=${1}":File Not
usage
exit

fi

# same for file two

if [ L -f $2 ]

then
errmsg=${2}":File Not
usage
exit

fi

# we are 0K at this point

# processing logic starts

Note that in the Korn shell you can also use the double bracket test
syntax, which is faster. The single bracket test syntax actually callsa
program named test to test the values. The double bracket test is built
into the Korn shell and does not have to call a separate program. The

and send an additional error message

Found"

Found"

so continue processing here

here

double bracket test will not work in the Bourne shell:

if [[ $# !=2 1]
or.
if [[! -f $1 1]
or.

if [[! -f $2 1]

Doing this type of thorough validation can prevent later errorsin the
program logic when a file is suddenly found missing. It is good

programming practice.
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SHELL SCRIPT ARGUMENTS

Before we launch into arguments and options we have to back up abit
to discuss the Unix command line. Thisis avery short description of
some of the behaviour and features of the command line.

A Unix command line is a sequence of charactersin the syntax of the
target shell language. Of the charactersin acommand line, some are
known as metacharacters. The metacharacters have aspecial meaning
to the shell. The metacharactersin the Korn shell are:

e ; —sgparates multiple commands on a command line.

e & —causesthe preceding command to execute synchronoudly (at
the same time as the next command on the command line).

* () —commandsenclosed in parentheses arelaunched in aseparate
shell.

* | —pipesthe output of the command to the left of the pipe to the
input of the command on the right of the pipe.

> —redirects output to afile or device.

o < -—redirectsinput from afile or device.

* newline—ends acommand or set of commands.
e  Space — separator between command words.

o tab— separator between command words.

Some of these metacharacters can be used in combinationssuch as‘||
and ‘&&’. Consult your manual for a complete description.

With these metacharacters in mind, you can define a command line
word.

A command lineword is a sequence of characters separated by one or
morenon-quoted metacharacters. Inthefoll owing example, thepasswd
fileispiped through cut and fields 1 and 3 are output based on acolon
delimiter.

In the following command line:

cat /etc/passwdlcut -d ":" -f 1,3 >usruid.txt
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thewords are;
cat
/etc/passwd
cut

1,3
usruid.txt
Note that the metacharacters |, >, and space have been removed.

The metacharacters &, |, (), ; and newline are used to separate or
terminate multiple commands within a command line.

Within the example command line, there aretwo commands separated
by the pipe (|) symbol.

cat /etc/passwd

cut -d ":" -f 1,3

Thefinal portion of the command line (> usruid.txt) could be thought

of as the command, and output the result to usruid.txt; however,
redirection is not usually considered part of a command.

When a command executes a Unix program, utility, or shell script, it
Isusual for the command to include arguments. In the example above
the argument to cat is/etc/passwd. The argumentsto cut are-d, " ",
-f, and 1,3.

In general, arguments are al the words (note the definition of word
above) that follow an executable program name in a command.
Arguments within a command are separated from one another by
spaces or tabs (metacharacters).

Most Unix programs have been written with some standards asto how
arguments and options are arranged for the program’s use.

Options are the letters or numbersthat follow aminussign. These are
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sometimes called switches. A smple example of arguments and
options would be the use of the cat command:

cat -v -e -t doodah.txt

Intheaboveexample, theargumentsare-v, -g, -t, and doodah.txt. The
options are the entries for -v, -e, and -t.

Just so you don’t have to run for your manual: the -v option asks cat
to display all characters (even non-printable ones). The -e option
specifies that the end of aline will be displayed as $. The -t option
specifiesthat atab should be displayed as”l instead of expanding the
tab into spaces on the screen.

Unfortunately no standard terminol ogy hasbeen devel oped toindicate
anoption versusanon-optionargument. Toadd somecomplexity tothe
terminology problem, an option canitself haveanargument. Inthefirst
example using cut (repeated below), the -d option has an option
argument of " :", and the -f option has an option argument of 1,3:

cut -d ":" -f 1,3

In order to clarify these, various manuals have adopted some sort of
standards for naming conventions for the parts of a Unix command.
These two examples are used to illustrate the parts:

cat -v -e -t doodah.txt
cat /etc/passwdlcut -d ":" -f 1,3 >usruid.txt

The program name itself, cat inthefirst example or cat and cut inthe
second exampl e, iscalledthename, progname, executable, or program-
name.

The non-option arguments to a command, doodah.txt in the first
example and /etc/passwd in the second, are called an operand, a
cmdarg, or an argument.

The options, -v, -e, and -t in the first example and -d and -f in the
second, are called options, opts, or switches.

Theargumentstooptions” :" and 1,3 inthe second examplearecalled
option-arguments or optargs.

The standards used in creating Unix executables are:
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1 Command names must be between two and nine charactersiong.
Command names must include only lowercase letters and digits.
3 Option names (options above) must be one character long.
All options must be preceded by *-'.

5 Optionswith no arguments may be grouped after asingle‘-’. For
example -v, -e, and -t could also be written as -vet.

6 Thefirst option-argument following an option must be preceded
by white space.

Option-arguments cannot be optional.

Groups of option-arguments following an option must either be
separated by commas or separated by white space and quoted (eg
-f 1,3 0r -0" xxx zyy").

9 All options must precede operands on the command line.
10 ‘-’ may be used to indicate the end of the options.
11 Theorder of the optionsrelativeto one another should not matter.

12 The relative order of the operands (cmdargs) may affect their
significanceinwaysdetermined by thecommand withwhich they

appear.

13 ‘-’ preceded and followed by white space should be used only to
mean standard input.

Not all Unix commands follow theserules, but al the newer ones do.
Ol der executableswerewritten beforethe standard wasestablished but
the executables were in such regular use that it was decided not to
change them. For example, cut will function with or without rule 6
requiring a space before the option-argument. Both of the following
commands will work on most systems;

cat /etc/passwdlcut -d ":" -f 1,3 >usruid.txt
cat /etc/passwdlcut -d: -f1l,3 >usruid.txt

The find command is another example of an older style program that
hangs on. It uses options that are longer than a single character,
violating rule 3, and alows options to appear after the operand,
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violating rule 9. In the following example, dot (.) is the operand,
-name and -print are options, and data.txt is the option-argument for
-name:

find . -name data.txt -print.

A rule has been added to many newer commands to allow switches
longer than one character. Thisrule allowsa‘-’ to precede an option
that is longer than a single character.

If find had been written recently, it would have looked more like the
following on the command line;

find . —name data.txt —print.

Right about now | hear you saying, “What isall thisblather leading up
to?’. Well Unix providesahandy tool for separating option arguments
and operands. It is the getopts function. The getopts() function
requires an argument of a string containing the list of valid option
characters, and ashell variablethat will receivetheresult of searching
the arguments. The getopts() function can be called several times,
Each time it is called it steps forward through the list of arguments
picking up the next option. It can al so pick up an option-argument, and
theindex of theargument that it hasprocessed. Thisiseasy toillustrate.

First let’s spec out a small problem. In this problem we need a shell
script that will archive afile by copying it to an archivedirectory. The
default directory is/u/arch, but the path of the archive directory can be
changed on the command line. The archive program will also stop and
ask you for an OK to proceed, if it is about to overwrite an earlier
archive. Thisbehaviour can be changed by an option that can be set to
overwrite without warning. The syntax for this command linefor this
archive program would be:

arch [-r] [-a /new/archive/path] filename

wherethe -r option will automatically replace an existing archivefile
without warning. The default isto warn. The -a option isfollowed by
an alternative archive directory to use instead of /u/archive. Finally
filename is the name of the file to archive.

The following is alisting for arch that covers the processing of the
option arguments. It does not include the logic for doing the actual
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archive operation. After the completelisting isastep-by-step analysis
of how the program works.

#! /bin/sh

echo "Usage:"
echo "arch - archives a file to /u/arch directory"
echo "syntax:"

echo " arch [-r] [-a /new/archive/path] filename"
echo "where"
echo " -r will automatically replace an existing archive file"
echo " (default is to warn)"
echo " -a specifies an alternative archive directory"
echo " filename is the name of the file to archive"
exit
}
e e T
replace="w"
arch="/u/arch"
filename=""

optstr=":ra:"

while getopts $optstr opt
do

case $opt in
r) replace="r";;
a) arch=$0PTARG;;
*) usage;;
esac
done

shift 'expr $OPTIND - 1°
filename=$1

echo "Archiving" $filename " to " $arch "with" $replace "replace
option”

# rest of the code to actually do the archiving goes here
Portionsof thelistingwithlinenumbersareused bel ow for illustration.

The getopts() function does not always work correctly with the Korn
shell, soline 1 forcesthescript toruninthe Bourneshell. The program
starts at lines 2 through 15 with acomment describing its actions that
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also doublesasausagefunction. Theusagefunctioniscalled whenthe
user makes a mistake.

#! /bin/sh

1
2
3
4
5 echo "arch - archives a file to /u/arch directory"
6 echo "syntax:"

7

8

echo " arch [-r] [-a /new/archive/path] filename"
echo "where"
9 echo " -r will automatically replace an existing archive file"
10 echo " (default is to warn)"
11 echo " -a specifies an alternative archive directory™
12 echo " filename is the name of the file to archive"
13 exit
14 }
15 i i R

At lines 17 and 18, shell variables are set up to contain the default
values to be used when archiving (the archive directory and a vaue
indicating whether to warn the user when replacing). Line 19 sets up
avariableto hold the file to be archived:

17 replace="w"
18 arch="/u/arch"
19  filename=""

Thisprogram will have two possible options, -r and -a. The -a option
will require an option-argument that names the directory to use. An
options string should contain the list of single character identifiersto
be used for optionsor ra. In addition, if an option isto be followed by
an option argument, that option should be followed by a colon. So far
the option string to be used becomesra:..

Finally, getopts will produce an error message if an invalid option is
placed on the command line. In order to suppress the error message,
start theoptionstringwithacolon, thus:ra:. That stringisset up at line
21 of the script.

21 optstr=":ra:"

Whenever getopts() is called, it locates the next available option,
retrievesthecharacter, and placesitinthepassed variablename. Atline
23 this variable, $opt, is passed as the second argument to getopts()
after $optstr.
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The getopts function returns true as long as it continues to find
arguments that start with a leading hyphen. When it finds -r on the
command lineit placesr in $opt. When it finds -a, it placesa in $opt.
Whenever getopts() finds an option that is expecting an option-
argument, it retrieves the argument and placesit in a variable named
$OPTARG. Theloop at lines 23 through 31 processes all options and
option-arguments by repetitively calling getopts().

Inside a case statement the various results are processed. If -r was
encountered, thenr will appear in $opt and $replaceissettor. If -awas
encountered, then awill appear in $opt and the valuein SOPTARG is
used to set the value of $arch. If anything elseis encountered, the user
has entered an invalid option. This calls the usage() function. The
usage() displays a usage description message and exits the program:

23 while getopts $optstr opt

24  do

25

26 case $opt in

27 r) replace="r";;
28 a) arch=$0PTARG;;
29 *) usage;;

30 esac

31 done

The getopts() function also keeps one other variable, $OPTIND,
which contains the index of the next argument to be processed. When
the shell script isfirst started, SOPTIND isset to 1. If -r is processed
asthefirst argument, SOPTIND will contain 2. If -aisprocessed asthe
second argument, and the name of an archive directory as the third
argument, $OPTIND will contain 4. On the next cal to getopts,
getoptsreturnsfalse and the loop at lines 23 through 31 ends. At this
point SOPTIND still containsthe value 4. Thisvalue can now be used
astheindex of the next argument, which will bethefirst argument that
does not start with a hyphen. This should be the name of the file to
archive.

At line 33 the shift command is used to shift al arguments by
$OPTIND —1. Thiswill causethe argument that wasat position 4 ($4)
to be shifted to theleft by 3 positions, so that it now becomesargument
$1. At line 35 thisvalue is picked up and stored in $filename:

33 shift 'expr $OPTIND - 1°
34
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35 filename=$1

At this point, a good script would do further error checking such as
checking that the file named in $filename does exist, and that the
archiving directory in $arch also exists. In this example the results of
the extracted values are displayed.

37 echo "Archiving" $filename "
to " $arch "with" $replace "replace
option”
38
39 # rest of the code goes here

Using getopts() isan excellent way to create scripts that comply with
the Unix command standard. It also makes it possible to add features
to your scriptsfairly easily. Assume that you wanted to enhance your
arch script to include an option to somehow put adate and time stamp
on an archive. The options are easy to add by extending the $optstr
variable to allow for a-d option. Add a variable and extend the case
statement asin the following example and you have easily added a-d
option to the arch command. Of course, you have to add the code to
handle $datestamp="Y", but the user interface istaken care of easily:

replace="w"
arch="/u/arch"
filename=""
datestamp="N"

optstr=":ra:d"

while getopts $optstr opt
do

case $opt in
r) replace="r";;
a) arch=$0PTARG;;
d) datestamp="Y";;
*) usage;;
esac
done

Using these tools and tips, | hope you will be able to create more
powerful scripts.

Mo Budlong
President
King Computer Services (USA) © Xephon 2002
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Advanced emacs use

(E-)LISP. SOMETHING TOLEARN

You will have seen references to ‘functions and lisp in my previous
article (An introduction to emacs, AlX Update, Issues 75 and 76,
January and February 2002), and in any further investigations into
emacs aswell.

Emacs is based entirely on its own native dialect of lisp (see http://
www.lisp.org/). Thissnowsthroughin several ways, but most notably
in the fact that you can ask it what pressing any key (combination)
performs, and the answer always comes back in terms of a function.
Right now, ‘C-h k € tells me that ‘€ is bound to the ‘self-insert-
command function’, which inserts a character corresponding to the
key pressed. Try it. Try doing‘ C-h k C-hk’ aswell. For reference, note
that pressing ‘C-h C-k’ works equally well with a menu selection
afterwards, not just a conventional keypress. There is no difference!

Emacs is a complete elisp environment where one of the side-effects
istext editing. Thisallowsyouto program or script inthe environment
yourself, implementing or using entire packagesof elisp source. There
aremany modesalready defined for handling different typesof buffer;
there are whole packages provided that implement, amongst other
things, a telnet client for MOOYMUDSs, two e-mall clients, one of
which is both a news and an e-mail client in one (Gnus, see http://
www.gnus.org), a Web browser (W3), a calculator, a caendar, an
address-book, ashell... you nameit, it's probably been done already,
and if not, you have awhole lisp environment in which to do it.

Figure 1 showsareasonably well configured X emacs session showing
Gnus, the calculator, and the calendar all at once.

We havealready seenreferencesto‘M-x'. Thisinvokesacommandin
emacslisp, whichisafunction defined to beinteractive. Thereisalso
‘M-", whichevaluatesagivenlispexpression, putting theresultsinthe
minibuffer.

Try:.
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Figure 1. A reasonably well configured Xemacs

M-: (current-time-string)

which should put the current timestamp in the minibuffer.

Now try:

M-: (insert (current-time-string))

which should insert the current timestamp into your current buffer.

These little fragments of code are lisp ‘s-expressions’. The first (in
these cases, only) word after the opening parenthesisiseval uated, with
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the following words as arguments. That is, in the example above it
evaluates the function current-time-string, which returns a string
‘object’ containing the current time, and passing the results to the
insert function, which returns a nil object, but has the side-effect of
atering the current buffer.

You can also evaluate any piece of lisp that you find, in abuffer. Type:

(current-time-string)

into the scratch buffer, and press ‘C-x C-€'. The minibuffer should
display the current time as a string. You can also insert the value into
the buffer by pressing ‘C-u C-x C-€'.

Given that al these s-expressions are ‘weighted’, having the first
argument eval uated, and becausearithmeticoperatorsareal soregarded
asfunctions, it isapparent that thisisaprefix language: if youwereto
evaluate an expression such as;

(+(*32) (-9 4))

you should not be surprised that 11 isthe result. Note that there is no
ambiguity in what this means, and therefore no need for conventional
‘bracketing’ of sub-expressions against a variable evauation order.
Noteal sothat we speak of ‘evaluation’, ‘ expressions’, ‘functions', and
‘sde-effects’, never of ‘executing’ (unless using M-x). These are the
terms used when talking about afunctional programming language, as
distinct from an imperative language.

Detail and philosophy

Functions are themselves valid arguments to other functions in an
expression (thisis a defining characteristic of afunctional language).

Whole programs are expressible as nothing but a series of functions.
For example, consider thisshort snippet —thefunctional programmer’s
equivalent of ‘hello world':

(defun fact (n)
"Return the factorial of N"
(if (=@ n)
1
(* n (fact (- n 1)))))
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(setq fact 13)
(mapcar #'fact '(1 357 9 11))

Obviousdly, the result returned from evaluating these three top-level
expressionsisthelist:

(1 6 120 5040 362880 39916800)

(You should check this, evaluating all three expressions yourself, by
pressing C-x C-e after each of them in the scratch buffer.) However, it
Is worthwhile studying the data as it flows through the above.

The fundamental unit of datain lisp is the symbol. Given that emacs
lisp isaLisp-2, this means that each symbol has both a function and
adata‘component’. The symbol known as fact in the above has both
aspects made clear: first, we define a function that does the job of a
factorial, and we store it in the function part of the symbol fact. Then
we gratuitoudy set the data part of the symbol to 13. The point isthat
what you get out of the symbol depends on how you look at it later; in
this case, we take the function part by using # as a quote (to delay it
against one level of evaluation), and map it acrossthe list of integers
given. (Thelist of integersis aso quoted, but as data, in order that it
does not evaluate '1' as afunction.) The notation isthat # quotesas a
function, ' quotes as adata variable, and “” are used to quote a string
containing spaces.

Theresult of mapping al:1function acrossalist of integers, isanother
list, inthiscase of integers; however, you can still eval uate the symbol
name fact, eg by typing ‘M-: fact RET’, and it will tell you ‘13', the
number that was assigned to it, in its data aspect.

A quick example

For variousreasons, you want to produceagraph, but thedatayou have
is of the form:

Tim 30+200
Nat 29+119

so you want to evaluate the second column, adding the two numbers
together, replacing it with just one number, that you can then feed to
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gnuplot. But that column is not an expression that the lisp interpreter
will recognize.

The easiest way to effect this transformation is to define a keyboard
macro that isgoing to transform oneline, and leave you at the start of
the next line.

This macro should jump forward to the first digit (eg by calling M-x
search-forward-regexp “[0-9]").

The macro then insertsthetext * (+ * in front of the first number, uses
M-f (or C-right) to jump forward to the existing ‘+ symbol, deletesit
and replaces with aspace, then goesto the end of theline and appends
a‘).

Theclever step: thekeyboard macro uses‘ C-u C-x C-€' toevaluatethe

lisp expression (eg (+ 30 200) ) at thecurrent point, inserting theresults
asit goes.

From there, the keyboard macro only has to remove the expression
(defined as everything between parentheses on the current line —
selecting the current line and running ‘M-Xx replace-regexp’ is one
approach, asis defining aregion between ‘(" and ‘)’ charactersusing
C-sand C-r), before moving on to the next line.

If this proves confusing, the intermediate stage above looks like:

Tim (+ 30 200)230

before the expression that was evaluated isremoved. The point isthat
thismethod combinesboth keyboard macrosandemacs-lispeva uation.,
It would also be possibletowriteout theemacslisp asonemassivelong
function, eg by using name-last-kbd-macro and insert-kbd-macro.

When the author did this, the resultant macro looked like:

(fset 'foo
[?\M-x up return ?2[ 20 ?- 2?9 ?] return Teft ?2( ?+ ?2\S- C-right ?\C-d
?7 2\C-e ?) ?2\C-u ?\C-x ?\C-e C-Teft ?\C- ?\C-a C-down C-up C-right
?2\C-w tab down ?\C-a])

All you need for configuration
The aboveisall fine and well, but most people have other thingsto be
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doing than pondering the philosophy of lisp. Here' saset of expressions
| use in order to customize my emacs and Xemacs sessions. Take,
examine, clone, adjust to taste:

(setq Toad-path (cons "~/elisp" load-path)) ; add a directory to
; the search-path

(if (string-match "XEmacs" (emacs-version)) ; choose a config file -
(load "~/.xemacsrc") ; Will be written to by
(load "~/.gnuemacs")) ; customize

(defun indent-buffer ()
"Apply indentation to whole current buffer."
(interactive)
(indent-region (point-min) (point-max) nil))
; bind C-x C-z to the
(global-set-key [?\C-x ?\C-z] 'indent-buffer) ; function

(add-hook 'gnus-group-mode-hook 'gnus-topic-mode) ; when we Tload Gnus,
; invoke Topic mode too

(setq-default indent-tabs-mode nil) ; use space, not tab
(put 'narrow-to-region 'disabled nil) ; no confirmation prompt

(setq default-frame-alist' ((tool-bar-lines . @)
; configure 1ife without
(menu-bar-Tlines . 1)
; toolbar, with menubar
(width . 8@) ; given dimensions
(height . 42)))
(setq initial-frame-alist '((tool-bar-lines . @) ; start one of these
(menu-bar-lines . 1)

(top . 20)
(left . 100)
(width . 80)

(height . 42)))

(setq text-mode-hook 'turn-on-auto-fill) ; in text mode, auto fill
(setq-default fill-column 75) ; most things are 75 cols
(display-time) ; time in the status bar

(setq Tine-number-mode t) ; 1Tine# in the status bar
(defun our-mail-echelon () ; extra headers in e-mails

"Insert a spooky string from a Tist"
(save-excursion
(load "~/.sig_echelon")
(goto-char (point-min))
(insert "X-Anti-Echelon: ")
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(insert (concat (nth (random (Tength our-mail-echelon-quotes))
our-mail-echelon-quotes) "\n" ))))

(transient-mark-mode 1) ; switch mode on, always

AS you use emacs more, expect to spend time setting configuration
variables, and producing small amounts of elisp to set them in your
~/.emacsfile.

Thisexample configuration fileintroduces several new lisp functions:

o setgisusedtoassignavauetoasymbol; it standsfor ‘ set quote’,
asit’'s a contraction of (set (quote symbolname) value).

« if introduces a 2-way condition statement; the structure is

(if (condition)
(then-clause)
(else-clause))

» loadloads (reads & evaluates) afile of source code.
e defun starts a function definition; the structure is

(defun function-name (arguments)
"docstring documenting the function"
(body))

e indent-region—usedtoindent every lineintheregion (betweenthe
mark (set using C-space) and current point).

» global-set-key —introduces akey binding, valid in global (ie all)
contexts. This is where emacs own syntax for representing a
keypress is important — the way we write ‘C-something’ is the
same format as emacs itsalf usesto parseit.

 hooks—a‘hook’ isalist of functions to be evaluated on agiven
condition: for example, gnus-startup-hook is eval uated when the
Gnus package starts up, and gnus-article-mode-hook runs when
Gnus' article buffer is created. The add-hook function adds a
function to the list.

o display-time — a function that enables showing of the current
timestamp in the status bar.

e save-excursion — pushesthe current point (and various other bits
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and pieces) onto the stack, so that you can perform variousactions
on the current buffer, and then, at the end of the function, return
to where you started. Thisisuseful, for example, when you want
towriteafunctionto add headersto ane-mail. When Gnus(or VM,
iIf that’swhat you use) createsanew e-mail buffer, it runsvarious
hooks, so you can define afunction that savesthe current location
(useful if you have other functions creating the signature and
asserting a personality), jumpsto the top of the buffer, insertsthe
header you want (maybe including arandom selection), and then
pops back to wherever it was when it was called.

e goto-char — moves the current point to the new location.
e point-min —the first character in the buffer.
e insart —inserts apiece of text at the current point location.

e concat — takes two strings, and produces the concatenation
thereof.

* nth—takesanumber and alist, returning the number nth item of
that list.

e length —returns the length of alist.

Theuutility of ‘C-ha (hyper-apropos) in finding emacs-lisp functions
and variabl es pertaining to a given subject cannot be stressed enough.

EMACSASA DEVELOPMENT ENVIRONMENT

Using emacsto compilethings

If your current directory containsaM akefile, you caninvoke Toolbar/
Tools/Compile, agreethat ‘ make-k’ isthe command of choiceto run,
and emacs will spawn that command, displaying output in a buffer.

It is traditional to demonstrate this with a standard Unix C build
process. However, amoreimaginative and pertinent examplemight be
the writing of this document; it was originally authored in Latte, but
thereisaMakefileinthisdirectory that generates.html, .ps, .pdf, .tex,
and .dvi format documents al in batch mode. By putting:
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(setq compilation-read-command nil) ;don't ask for how to compile stuff

ontheend of ~/.emacs, and an appropriate (global -set-key) instruction
thereafter, asmple ‘C-x C-\" will compile the entire document.

If running the make generates errors, then emacs will try to parse the
error output (thisis particularly well implemented against gcc; other
Unixes cc implementations outputs might not be perfectly parsed);
you can use C-x ' in order to bounce to the next error, jump to the
corresponding source file, so you can edit it and try again.

CVSmanipulation within emacs

Emacs supports‘ cvs-mode’, which isjust like any other emacs mode,
except that it provides a means of interacting with the CVS system.
Specifically, if you open a file from a directory containing a CvVSY
subdirectory, emacswill load the CV S-mode, so that, for example, this
document hasastatuslinesaying‘ (Latte CVS:1.1Fill)’, for thefull list
of modes involved in editing it.

With CVS-mode, you can open your document, edit away to your
heart’s content, re-run ‘M-x compile’ to make sure that it still builds,
and then use ‘C-x v V' to check in your adjustments to the upstream
repository; emacswill even pop up abuffer in which you can type any
comments you wish to put in the CV S history.

The other options available under the CV S menu include reversion to
previous version, diff against previous version, history, Changelog
support, and register anew fileinto CVS. The Tools/Version Controal
menu contains more details including the keyboard shortcuts for all
these and afew more.

Putting CV S-mode and the compile ability together makesfor avery
powerful development environment —thisdocument wasdevel opedin
exactly this fashion: edits, a quick compile to make sure it was still
valid, and changes committed regularly to CVS.

gnuclient

gnuclient isa commandline utility whereby you can keep one emacs
session open, and connect to it in order to evaluate lisp (eg to edit
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another file), but from a (potentialy remote) session.

For example, | have an Xemacs21 session running here, within which
the gnuserv-start function has been evaluated. Thereisnow agnuserv
process spawned from xemacs21 to handle connections made to that
Xemacs session:

Processtree:

'-xinit(563)-+-XFree86(564)
'-blackbox(568)-+-emacs21(70@)
'-xemacs21-mule(782)—gnuserv(783)

Socket listener:
tcp 0 0 0.09.9.0:22490 0.0.9.0:* LISTEN 783/gnuserv

It isnow possible to connect to this server and open a buffer editing a
file, remotely:

bash$ gnuclient -h Tocalhost somefile

The file somefile will be opened in the (X)emacs session from which
thegnuserv processis started, but in aframeat the gnuclient end of the
connection — ie if you have a DISPLAY variable then it’ |l use that,
otherwise it'll be in the current term window; you can double-check
that it isthe existing emacs session by pressing ‘C-x C-b’ to obtain a
buffer-list window. It's even more fun to be editing the same buffer in
two frames simultaneoudly.

Of course, gnuclient also allows you to evaluate some €lisp in an
aready-running emacs session:

bash$ gnuclient -h localhost -eval '(shell-command "1s")'

This comesin handy if you want to run emacsin aloop from a shell
script or Makefile, but don’t want the overhead of having toload a10
or 20MB image from disk for each iteration(!).

It is important to stress the need for security in dealing with this
process; the port isrelatively wide open, so read up on the use of the
GNU_SECURE environment variable(it pointstoafilewhosecontents
arealist of permitted client hosts), or the X -based authority systemthat
can also be used. Beware that data travels across the network in
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plaintext unlessyou go to some painsto tunnel it through, for example,
ssh.

AIX SPECIFICS

Availability

Emacs and X emacs have both been packaged for various versions of
AlX. One place to download them from is http://www-1.ibm.com/
serversdaix/products/aixos/linux/downl oad.html. Amongst other things,
one gotchaisthe potentia for asegfault if you don’t have your locale
set up correctly; see http://www.fags.org/fags/aix-fag/part4/section-
38.html for more, but notethat it might helpif youexport LC_ALL=C.

Building your own

Gnu emacs is available from http://www.gnu.org/software/emacs/
emacs.html; Xemacs is available from http://www.xemacs.org.

Both use a standard GNU build procedure:

./configure
make
sudo make install

where ‘configure’ takes several options — there are the normal
‘-prefix=""and target/admin/location options, and also -enable and
-with options recognized:

e -without-gcc—don’t use GCC to compile Emacsif GCCisfound.
e -without-pop —don’t support POP mail retrieval with movemail.
o -with-kerberos — support Kerberos-authenticated POP.

e -with-kerberos5-—support Kerberos Version 5 authenticated POP.
o -with-hesiod — support Hesiod to get the POP server host.

e -with-mail-spool-directory=DIR — system mail spool isDIR.

o -with-x-toolkit=KIT — use an X toolkit (KIT = yes/lucid/athena/
motif/no).

40 © 2002. Xephon UK telephone 01635 33848, fax 01635 38345. USA telephone (303) 410 9344, fax (303) 438 0290.



-with-xpm — use -IXpm for displaying XPM images.
-with-jpeg — use -ljpeg for displaying JPEG images.
-with-tiff — use -Itiff for displaying TIFF images.
-with-gif — use -lungif for displaying GIF images.
-with-png — use -Ipng for displaying PNG images.

-without-toolkit-scroll-bars — don't use Motif or Xaw3d scroll
bars.

-without-xim — don’t use X11 XIM.
-disable-largefile — omit support for large files.
-with-x — use the X Window System.

Of course, you'll need to have the relevant development packages
installed to compile with these options, eg libpng etc.

For Xemacs, thelist is even more extensive:

-with-gtk—support GTK onthe X Window System. (experimental).

-with-gnome — support GNOME on the X Window System.
(experimental).

-with-x11 (*) — support the X Window System.
-X-includes=DIR — search for X header filesin DIR.
-X-libraries=DIR — search for X librariesin DIR.

-with-msw (*) — support MS Windows as a window system.
-with-toolbars=no — don’t compile with any toolbar support.

-with-wmcommand=no—compilewithout realized|eader window
which will keep the WM _COMMAND property.

-with-athena=TY PE — use TY PE Athena widgets.

-with-menubars=TY PE — use TY PE menubars (lucid, motif, or
No).

-with-scrollbars=TY PE — use TY PE scrollbars.
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-with-didlogs=TYPE — use TYPE diaog boxes (lucid, moatif,
athena, or no).

-with-widgets=TY PE — use TY PE widgets (lucid, motif, athena,
or no).

-with-dragndrop — compile in the generic drag and drop API.
-with-cde — compile in support for CDE drag and drop.
-with-offix — compile in support for OffiX drag and drop.

-with-xmu=no (*) —for those unfortunates whose vendors don’t
ship Xmu.

-external-widget — compile with external widget support.
-with-tty=no — don’t support ttys.

-with-ncurses (*) — use the ncurses library for tty support.
-with-gpm (*) — compile in GPM mouse support for ttys.
-with-xpm (*) — compile with support for XPM images.
-with-png (*) — compile with support for PNG images.
-with-jpeg (*) — compile with support for JIPEG images.
-with-tiff (*) —compile with support for TIFF images.
-with-xface (*) — compile with support for X-Face mail headers.

-with-gif=no — compile without the (builtin) support for GIF
Images.

-with-sound=TY PE[, TY PE[,...]] (*) —compilewith sound support.
Valid types are ‘native’, ‘nas’, and ‘esd’.

-native-sound-lib=L|B —native sound support library. Needed on
uns.

-with-database=TY PE (*) — compile with database support.
-with-Idap (*) — compile with support for the LDAP protocol.
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-with-postgresgl (*) — compile with support for the PostgreSQL
RDBMS.

-mail-locking=TY PE (*)

-with-pop — support POP for malil retrieval.
-with-kerberos — support Kerberos-authenticated POP.
-with-hesiod — support Hesiod to get the POP server host.
-with-tooltalk (*) — support the Tool Talk IPC protocol.

-with-workshop — support the Sun WorkShop (formerly
Sparcworks) development environment.

-with-socks — compile with support for SOCKS (an Internet
Proxy).
-with-dnet (*) — compile with support for DECnet.

-with-modul es—compilein experimental support for dynamically
loaded libraries (Dynamic Shared Objects).

-with-netinstall — compile in support for installation over the
internet. Only functional on the M'S Windows platforms,

-with-ipv6-cname=yes — try IPv6 information first when
canonicalizing host names. This option has no effect unless
system supports getaddrinfo(3) and gethameinfo(3).

-with-site-lisp=yes

-with-site-modules=no

-package-path=PATH — directories to search for packages.
-infodir=DIR — directory to install Xemacs Info manuals and dir
in.

-infopath=PATH — directories to search for Info documents.
-moduledir=DIR — directory to install dynamic modulesin.

Plus a batch of internationalization and debugging options.

Unsurprisingly, it’'s pretty easy to run:
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./configure —prefix=/usr/local/xemacs
make
sudo make install

Users can optionally have more extensive customization options. For
example, compiling in GTK support means you can use the same
themeasfor therest of your desktop—no moreboring black/white/grey
colours for emacs, themes and pixmaps instead.

If you intend to use Gnus as a mail/news client, it may well also be
useful to make sure JPEG and PNG files are supported; emacs can
display theseinline, if supported when compiled. Who said emacswas
just atext editor?

If compiling Xemacs, in order to have a reasonable set of eisp
packages once you’ ve started, download the sumo package set, which
you then unpack into one of the package directories specified above,

Xemacs packages

Xemacs has acomplete package system all its own, which allowsyou
to keep all versions of installed packages up-to-date very easily.

Under the toolbar, run Packages/Tools/Add package site. This adds
an upstream dite to the list. Then you run ‘Update package list’, to
synchronize the index of what’s available upstream.

Finally, select Packages/List & Install, to open abuffer window with
atable of packages, local and remotely available versions, and short
descriptions. For each package you can elect to remove, install, or
updateit, and finally commit your changeswith‘x’. (Seethekey at the
bottom of the buffer.)

Figure 2 shows the Xemacs packaging system in operation.

This totally automates installing any of these packages — no more
downloading tarballs, unpacking, reading install instructions!

Compiling emacslisp files

Whenyouload anordinary emacselisp® .€l’ file, emacshastobothload
and compile it before its functions are made available. You can
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Figure 2: Xemacs packaging system in operation

precompilefilesinadirectory with the byte-compile-filefunction. You
can also run this across a whole directory with byte-recompile-
directory. Thiswill create acorresponding ‘.elc’ file for the given, or
al, “.é’ files, as appropriate, thus saving interpretation time when
reloading the file another time.

© 2002. Reproduction prohibited. Pleaseinform X ephon of any infringement. 45



Other resources

http://unix.about.com/cs/emacs contains links to an emacs FAQ,
manual, and lisp reference.

Thereisacomprehensive list of emacs lisp packages available at the
EL L, tobefoundat http://www.anc.ed.ac.uk/~stephen/emacs/ell.html.

Gnus, the mail and newsclient, hasacomplete site of itsown. There's
even aportal-style site with yet morelinksto thetutorials, to be found
at http://my.gnus.org/.

Tim Haynes
Open Source and Free Software Consultant (UK) © Xephon 2002

Call for papers

Why not share your expertise and earn money at the same
time? Al X Updateislooking for technical articles and hints
and tips about AIX performance, aswell as example scripts
that experienced Al X usershavewrittento maketheir life, or
the lives of their users, easier.

Articles can be e-mailed to Trevor Eddolls at
trevore@xephon.com or sent to any of the addresses shown
on page 2. A copy of our Notes for contributorsisavailable
from www.xephon.com/nfc.
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Hex to decimal and decimal to hex conversion

| read an articleinIssue 72 of AlX Update entitled Number conversion
utility, which concerned itself with hex to decimal and decimal to hex
conversion. It employed a quite ingenious and rather lengthy script to
achieve this.

Thisistheway | am used to doing these conversions:
1 Decto hex:

=>printf "%x\n" 2000000
1e8480

2 Hextodec:

=>printf "%d\n" @x1e8480
2000000

This seems to me a bit more efficient.

The shell refuses to go over the 2232 limit, (4 billion something), but
| imagine that that is, for most applications, not a problem.

Rens Groenewegen (Netherlands) © Rens Groenewegen 2002

AlX Update on the Web

Codefromindividua articlesof AlXUpdateandcomplete
Issuesin PDF format can be accessed on our Web siteat:

http://www.xephon.com/aix
Youwill be asked to enter aword from the printed issue.

© 2002. Reproduction prohibited. Pleaseinform X ephon of any infringement. 47



AlX news

RogueWave Softwarehasincreased support
for new platform and database clients with
theintroduction of thethirdversion of Rogue
Wave SourcePro C++.

Thenew editionisnow availableon Al X 5L
Version5.1, Windows X P Professional, Red
Hat Linux 7.1, and HP-UX 11i.

SourcePro C++ Edition 3 now provides
support torecent databaserel eases, including
Oracle9i, DB2 7.2, Sybase 12.5, and
Informix 2.7.

It includes support for the latest XML
schema specification and for the SOAP 1.2
specification.

For further information contact:

Rogue Wave Software, 5500 Flatiron Pkwy,
Boulder, CO 80301, USA.

Tel: (303) 473 9118.

URL: http://www.roguewave.com/
products/sourceprol/.

* % *

I BM hasannounced multi-year contractsand
simplified ordering processesthroughitsnew
Software Maintenance acquisition model,
which includes technical support for IBM
distributed software.

Replacingtheexisting Software Subscription
for AIX and OS/400 and stand-alone
upgrades previously ordered under each
licensed program, the new scheme enablesa
single site or worldwide enterprise to
maintain software entitlement to current or
future versions or releases of the eligible
products during the Software Maintenance
contract period.

One year of Software Maintenance is

included automatically for new licences, and
athree-year optionisalso available.

The company a so announced that Software
Subscription for AIX has been restructured
to become IBM Enhanced AIX Operating
System Subscription, providingaone-year or
three-year prepay contract. An After-
Licencefeatureisalso availablethat enables
customers to order upgrades to the current
releasesor versionsbeing marketed by IBM.

For further information contact your local
IBM representative.

URL: http://www-1.ibm.com/servers/
eserver.

* % %

Sybase has announced its New Era of
Networks Integration Package, designed to
integrate and streamline business processes
and information flow between departmental
systems.

It includesan integration server, New Eraof
Networks e-Biz Integrator, and two
connection pointsthat enabletheintegration
of two existing business applications or
systems. With each connection point, users
can choose from a library of New Era of
Networks Adapters designed to help
integration by providing pre-defined
connections to target applications or
systems.

Thelntegration Packageisavailablenow for
AlX, HP-UX, Solaris, and Windows.

For further information contact:.

Sybase, 5000 Hacienda Drive, Dublin, CA
94568, USA.

Tel: (925) 236 5000.

URL.: http://www.sybase.com/products.
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