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l UNIX characteristics '

UNIX is a virtual machine

UNIX is a complete system
Written in C

Designed for programmers

Multi-user

Multitasking
Time sharing



i System structure '

Applications

Applications



‘ System access and exit I

Computer Lab - Welcome
Login: userl.

Password; #:xxxxx

$ Logout



\ Changing the password '

$ passwd
Old Password: ******
New Password: ******

Re - Enter New Password: ******



\ Passwords Dos and Don’ts '

Don’t use a real word or name - Make up a word, be creative!

Don’t use dates - Dates can be easily guessed

Don’t write it down - Passwords must be easy to remember

Don’t give your passwords to others

Do include upper and lower case letters, numbers and punctuation

Do make the password more than 6 character long (up to 8 on most systems)
Do use different passwords on different machines

Do change passwords often



‘ User environment '

Main environment variables:

*HOME
*PATH

Main configuration files:

*.cshre * .profile

* .login * .mailrc



l The shells '

® BOURNE SHELL - (sh)
® (-SHELL - (csh)

e BOURNE AGAIN SHELL - (bash)

® KORN SHELL - (ksh)



} Shell’s functions .

Program execution ( ;).

Name substitution and gobbling (*, ?).
Input/output redirection and pipes (|, >, >>, <).
Environment control

Programming language



\ Networking with UNIX '

/
TCP

UDP
IP
SMTP

TCP/IP RS

NIS
F1P
TELNET




\ Working with files .

Is

rm graphicl

Ipr chapterl

cp pictl pictures/pictl
more paper

cat paper

tail paper

mv paper admin/

wc paper

home

admin

N

paper

I

I

manual



\ Working with directories '

® Moving around home

pwd
mkdir pictures

cd pictures
cd ..

ridir pictures

luis

pictures

® Finding files

I

find / -name .login -print



‘ Communicating with others '

talk jose @ nostradamus

write luis
wall

mail



\ Useful commands '

cal date who
man ping
finger luis

ping nostradamus



‘ The file concept '

A DJ
) N
byte Control D

u octet



l The file system '

/dev |/ etc| |/usr| |/bin UNIX /home || /tmp

/charles

/var Ic

manual book




‘ The root directory and its branches '

/ = unix

_ /usr/spool
/bin
/dev /usr/spool/lp
fetc — passwd,inetd.conf,host  /usr/spool/mail
/lib- — uucp, cron /usr/spool/uucp
fusr
/usr/man

/home



l File permissions '

login - password == home USErS
™~
other J]
owner group users
1 110} 110jJ0]1T10160
r w X r w X r w X
‘—— execution
writing
chmod g+w document :
reading




l File ownership .

_ chown userl file



‘ File permissions '

Default permissions

umask 011



‘ Protecting your information '

® File encryption

crypt
® Keep the key secret

® File unencryption



I Security guidelines '

® Choose an appropriate password and protect it
e Encrypt any confidential files

e Use the right permissions

e Protect your configuration files

e Log out properly

e Never leave an open session unattended



The VI editor



The working area

In protohistoric times, the ancient town of Teergeste
was very probably the cite of a Casttelliere, where
people of Venetian, Carnic, Gallic and Celtic origin

would meet.

—~—
—~

—



I Adjusting the terminal type '

$vi papert

Ansi:Unknown terminal type

| don't know what kind of terminal you are on
[Using open mode]

"paper1” [Read only] 286 lines, 14247 characters



‘ Moving around '




l Switching to insert mode '

In protohistoric times, the ancient town of Teergeste
was very probably the city of a Casttelliere, where
people of Venetian, Carnic, Gallic and Celtic origin

wQuld meet.

~
~

—~



dw
dd

do

d$

Deleting text

In protohistoric times, the ancient town of Teergeste
was very probably the city of a Casttelliere, where

people of Venetian, Carnic, Gallic and Celtic origin

would meet.

—~

—~

—



VAL

‘ Moving Text '

In protohistoric times, the ancient town of Teergeste
people of Venetian, Carnic, Gallic and Celtic origin

v/ould meet.

was very probably the city of a Casttelliere, where

o~
~



\ Saving your work '

save and continue ‘save and exit
T W . Wq _,
save even if read only quit without saving

—~ —~

—~ ~

- wi - q!




‘ Search and replace '

/pattern ?pattern

4,%s/old word/new text/g



\ Common VI commands '

vi file

vi-r file

hjkl
ENTER
0

$

AU AD
AB AF
AL

ESC
a
A ESC
. ESC
ESC

ESC

ESC

i
I
0
O

O 0= T

w

ESC

CW

:D-‘cn'cnxOD

dd

ESC

CC

ESC

Z S5 D T

- number

Z7Z

-get mode



Advanced UNIX commands



Working with files

Unix is a multiuser, multitasking
operation system that enables
different people to access a
computer at the same time.

cut -¢c10-20 /etc/tile

multiuser,

system the
people to
t the same



Working with files

jhon
book matthew
gar frank
e carol
computer Kim
v i time
chair

paste file-a file-b

book jhon

car matthew
file frank
computer carol

tv kim

chair time



Finding differences

Finding THE differences

Finding the differences

diff file-a file-b

icl
< Finding the differences

> Finding THE differences



Sorting files

Unix is a multiuser, multitasking
operation system that enables

different people to access a
computer at the same time.

sort /etc/file

Unix is a multiuser, multitasking
computer at the same time.
different people to access a
operation system that enables



‘ Finding duplicates '

apples
apples
banana
Kiwi

kiwi
watermelon

uniq /etc/tile

apples
banana
kiwi
watermelon



Searching information

Unix is a multiuser, multitasking
operation system that enables

different people to access a
computer at the same time.

grep at /etc/file

operation system that enables
computer at the same time.



‘ Managing processes '

Suspended 4

~

I/O takes place

- 33#4-

_/

I/0 takes place



l Controlling Jobs '

Ctrl-Z jobs
bg kill
fg stop

&



l Advanced concepts '

® Several commands on the same line

command ; command

® Pipelining

command]! | command2 | command3

input —




‘ Metacharacters .

>>

[ cee ]

$var

${vak

var = valor

procl && proc2
procl |l proc2



\ Creating new commands .

e Several commands can be executed sequentially
by writing them in a file and giving it permission

to execute.

The shells allow you to use a very powerful
programming language.



[ Shell programming language '
W Variables

city = Mérida

message = "meeting at 3 p.m."

export city

echo Scity



\ Shell programming language .

names = cat list’
echo Today’s date is “date’

echo The number of arguments is$#
chmod +x $1



Making decisions

if expression

then

Commands to execute if expression is true

else

Commands to execute if expression is false

fi



Loops

"for" "while"
for variable in list while command
do do
commands commands
done done
"until”

until command

do
commands

done



‘ A shell program '

#

for name in “cat personal’

do

echo Hello $name

done
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Using the System
Finally you are logged in! You will see a prompt like the following:

w2l monvoed matmods »or shotrod

[0

Just waiting for you to type something. Throughout the Unix Tutorial guide we will use % to indicate the
computer’'s “‘ready’’ prompt.

Is

Okay, let's try a simple command. Type 1s and press <CR>. 1s lists files in a directory. Right now you
may or may not see any files, but not seeing any files doesn’t mean that you don’t have any! 1s by itseif
won't list hidden files (files whose names start with **."", like . login). Now try typing:

Don't actually type the ¥ symbol! Remember, that's the computer’s prompt which indicates it is ready to
accept input. The spacing should be exactly as shown: 1= followed by a space, followed by -a. The -a is
a "*flag’” which tells the 1s program to list ali files.

For more about command flags see below.

cd

Just for fun, let’s look at the contents of another directory, one with lots of files. Directory names in
Unix are straightforward. They are all arranged in a tree structure from the root directory **/>* .~

For now, use cd to change your directory to the . b:n directory. Type:

% cd .bin
and press <CR>. Now type 1 s again. You should see a long list of files. In fact, if you look carefully you
will see files with the names of the commands we’ve been typing (like s and ca). Note that the /bin in

the command we typed above was not a flag to cc. It was a “*parameter.”” Flags tell commands how to
act; parameters tell them what to act on.

Now return to your home directory with:
3 cd

Entering < with no parameter returns you to your home directory. You can check to make sure that it
worked by entering:

3 pwd

which prints your current (or **working’’) directory. The computer will return a line of words separated
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correctly. The Unix operating system 1s not forgiving of mistyped commands. Mistyping Logout as
‘‘logotu’", pressing return and then leaving without glancing at the screen can leave your files at
anyone’s mercy.

The Unix Shell Syntax

As mentioned earlier, user commands are parsed by the shell. There are many shells other than the the
C-shell which allow different types of shortcuts. We wili only discuss the C-shell here, but some
aiternate shells installed on SG's include the Bourne shell ( /bin/sh), the and the tesh (a C-shell
variant). While you are welcome to experiment with any of these shells, realize that tcsh-shell is the
default shell and that some utilities assume you are using it (and may not work if you’re not).

The Path

One of the most important elements of the shell is the path. Whenever you type something at the %
prompt, the C-shell first checks to see if this is an alias you have defined and, if not, searches all the
directories in your path to determine the program to run.

The path is just a list of directories, delimited by colons, which are searched in order. Your default
_eshre will have a path defined for you. If you want other directories (such as a directory of your own
programs) to be searched for commands. add them to your path by editing your .cshre file. This list of
directories is stored in the PATH environment variable. We will discuss how to manipulate enviroment
variables later.

Flags and Parameters
Most commands expect or allow parameters (usually files or directories for the command to operate on)
and many provide option flags. A flag, as we saw before, is a character or string with a - before it such

as the -s we used with the 1s command.

Some commands, such as cp and mv require file parameters. Not surprisingly, cp and mv (the copy and
move commands) each require two: one for the original file and one for the new file or location.

It would seem logical that if s by itself just lists the current directory then cp filename should copy 2

file to the current directory. Instead you must enter cp filename . where the " tells cp to place the file
in the current directory. filename in this case would be a long filename with a complete directory

specification.

Not surprisingly. 1s . and is are almost the same.

Directory and File Structure

Directories
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*+°"y, giving it the same filename.

File Names

Unlike other operating systems, filenames are not broken into a name part and a type part. Names can be
many characters long and can contain most characters. Some characters such as * and ! have special
meaning to the shell. They should not be used in filenames. If you ever do need to use such a symbol
from the shell, they must be specified sneakily, by “‘escaping’’ them with a backslash (\). For example:

3 rm 'badiile

C-shell would have interpreted rm !badfile differently. In that case, !badfile would have been
replaced with the last command beginning with -*padfile.”” Chances are no such command would have
existed, resulting in the etror message padf \le: Event not found.Seethe section on history for more

information.
Specifying Files

There are two ways to specify files:

® fully, in which case the name of the file includes all of the directories, starting from the root

director, /77, or
® relatively, in which case the filename starts with the name of a subdirectory or consists solely of its

own name.

When Charlotte Lennox (username Lennox) created her directory arabella, all of the following sets of
commands could be used to display the same file:

% more rwmﬁzox\mﬂmvmwwwnOSmUmmww

or

3 more arabei.a craprerl

or

3 cd -lennox.arabella

% more Cchapterd

The full file specification, beginning with a */" is very system dependent. On the CCO Unix Cluster, 2
user directories are ‘sautomounted’” on the  home partifion. This means that ~1ennoson the CCO Unix
Cluster would be the same as  home _ennox and that crhapter1 would be fully specified by:

,woamawmnzox.wwmvmwumunim@nmmw
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Protecting Files and Directories

When created. all files have an owner and group associated with them. The owner is the same as the
username of the person who created the files and the group is the name of the creator’s default login
group, such as farui-y, gradgs, ug, elC.

Most users belong to one group on the CCO Unix computers, such as ug of faculty. If the owner of the
file belongs to more than one group (you can display the groups to which you belong with the groups
command) then the owner can change the group of the file between these groups. Otherwise. only the
o0~ account can change the group of a file.

Only the root account can change the ownership of a file.

The Permission Bits

The first position (which is not set) specifies what type of file this is. If it were set, it would probably be
a 4 (for directory) or 1 (for link). The next nine positions are divided into three sets of binary numbers
and determine permissions for three different sets of peopie.

o]
421

4 0

vy

o X R
[
1

SN
N

The file has ' ‘mode’” 640. The first bits, set to 1 4w (442=6) in our example, specify the permissions
for the user who owns the files (u). The user who owns the file can read or write (which includes delete)
the file.

The next trio of bits, setto '’ {4) in our example, specify access to the file for other users in the same
group (g) as the group of the file. In this case the group 1S ug -- all members of the ug group can read the
file (print it out. copy It or-display it using more).

Finally, all other users (0) ar¢ given no access Lo the file.

LR

The one form of access which no one is given, even the owner, is ‘=" (for execute). This is because the
file is not a program to be executed. It is probably a text file which would have no meaning to the
computer. The x would appear in the third position.

Changing the Group and the Permission Bits

The group of a file can be changed with the chgrp command. Again, you can only change the group of a
file to a group to which you belong. You would type as follows:

i chgrp groupname filename

You can change the protection mode of a file with the crhmod command. This can be done relatively or
absolutely. The file in the example above had the mode 640. If you wanted to make the file readable to
all other users, you could type:
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If you fail to give == a filename 1o operate on, cat expects you to type in a file from the keyboard. You
must end this with a <Ctrl>-D on a line by itself. <Ctrl>-D is the end-of-file character.

By combining the above two concepts. leaving off the name of a file to input to cat and telling cat 10
direct its output to a file with - filename, you can create files. For exampie:

ot
r
L
r
o
U
3
i

[

(ST
)

[N
o
9]

L1 s w1
Caorn
[
Fhotod
ST
A

Lo
[ R
t

[N

[
|

3

This will create a new file -emp, containing the lines of garbage shown above. Note that this creates a
new file. If you want to add things on to the end of an existing file you must use cac slightly differently.
Instead of > you'd use »> which tells the sheil to append any output to an already existing file. If you
wanted to add a line onto your . cshrc, you could type

% cat »» .oshrc
ocho “blah blah blah”

This would append the line echo “piah blab blah" onto your .csnrc. Using > here would be a bad
idea; it might obliterate your original .cshre file.

Files as Output and Log Files

Ordinarily there are two types of output from commands: output 1o standard output (stdout) and 10
standard error (stderr). The > and > examples above directed only standard output from programs into
files. To send both the standard output and error to a file when using the C-shell, you should type >&

1 command -& filename

Logging Your Actions to a File

Sometimes you may wish to fog the output of a login session o  file sO that you can show it to
somebody or print it out. You can do this with the scrzp= command. When you wish to end the session

logging, type ex:-.

When you start up you should see a message saying script star=ed, file is typescript and
when you finish the script, you should see the message script done. You may want to edit the
typescript file: visible AM’s get placed at the end of each line because linebreaks require two control
sequences for a terminal screen but only one in a file.

Text Editors

~a- is fine for files which are small and never need to have real changes made to them, but a
full-fledged editor is necessary for typing in papers, programs and mail messages. Among the editors
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“string’’ in it is placed at the top of the screen in more O MOVE the cursor to the string desired in vi.
Although +: is a text editor there is a version of vi called view, which lets you read through files but
does not allow you to change them.

Comparing Files

The basic commands for comparing files are:

Cmp

states whether or not the files are the same
diff

lists line-by-line differences
Comm

three column output displays lines in file 1 only, file 2 only, and both files

See the man pages on these for more information.

File Types

When you list files in Unix, it can be very hard to tell what kind of files they are. The default behavior
of the 15 program is to list the names of all the files in the current directory without giving any
additional information about whether they are text files, executable files or directories. This is because
the meaning of the contents of each file is imposed on it by how you use the file. To the operating
system a file is just a collection of bytes.

There is a program f1le which will tell you information about a file (such as whether it contains binary
data) and make a good guess about what created the file and what kind of file it is.

The System and Dealing with Multiple Users

Most Unix commands which return information about how much CPU time you've used and how long
you've been logged in use the following meanings for the words **job’" and “‘process.’’

When you log in, you start an interactive **job’* which lasts until you end it with the logout command.
Using a shell like C shell which has ™ job control’’ you can actually start jobs in addition to your login
job. But for the purposes of the most information returning programs, “‘job"’ refers to your login
session.

Processes. on the other hand, are much shorter lived. Almost every time you type a command a new
process is started. These processes stay “*attached’" to your terminal displaying output to the screen and,
in some cases (interactive programs like text editors and mailers), accepting input from your keyboard.

Some processes last a very long time -- for example, the /in/csh (C-shell) process, which gets started
when you log in, lasts until you log out.
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4w
w.27am  up 4 days. = mins, 15 users, ‘oad average: £.81, 5.73, 5.52

lzer oy Logind  idle JCpU pCPU  what
crn-onn TnYDe Srilpm = ] 3. elm
~LKke Tai -Typd Z:=fam Liie 4 ftp ifcss.org
mike~ca. TIYDT s:ilam 5 1V 5 -tcsh
oL.lgr Rl ok J:17am s 3 orn
Lob rypa Mon zam 15 TsT i1 -csn
Ll neh “oypb ¥:17am 17 11 nn
sonsrdmn ttypf Wed 3pm 7 1:08 13 -tcsh
marcel tnygl £:5%am 1 19 9 nn
~ohn-onn TTYgs Sid¥pm _3 _ld . -csh
asnaw —oyagd ;2 3am 1z E 1 -cCsh
neather  Ttydb Wed 3pm 3z 4:39 » -csh
TNt royq’ 3. 24dam 16 1 elm
gchot ThygE 3:25am 5 ED] 3 elm
ralarn CTyqac 3:4Cam 30 17 Tooonn
Jomacn -~tygd 3:.Cam 1 30 it nan
albwang ttydge 3:1lam Z 2 -tcsn
Lrevor ttyql 3:3lam 20 19 nn
jz1 teyrl 3:27am 3 i pine
%

PSs

lier to list your own processes caf be used to list other users’ processes as
not individual processes on the system. They don't list any of the running
start when the computer is booted and which don’t have logins.

The ps command used ear
well. who and w list logins but
operating System processes which

o use when you really want to find out what processes you

Since ps doesn’t use utmp, it 1S the program t
might have accidentally left on the system or if another user is running any processes. Note that although

ps might report processes for a user. it might be because that user has left a *‘background job™’
executing; the user is not really logged in. In this case you should see a **?"" in the TT field.
To get this fuller listing, use ps -aux under SunQS or ps -ef under Soiaris. For more information on
the uses of os, ype man Ds.

finger

£1r rmation about other users on the system who may or may not be logged
in. f1nger by itself returns yet another variation of the list of currently logged in users. finger followed
by a username or an e-mail -style address will return information about one Or MOIe USCIs, the last time
they logged into the system where you are fingering them, their full name, whether or not they have
unread mail and the contents of two files they may have created: .plan and .project

The ¢ inger program returns info

For more information about using = inger OF Ways to provide information about yourself to others, type

man Ifinger.

3 finger

LOG1n Name TTY Idlie when Where

sonnionn John Carios wWhite o2 5 Thu 15:31 unholyi.caltech.
mike-cai Jun Cal p4d Fri 05:55 nuddockNIU-246.¢
mikeical Jun Cal i°hl 3 Fri 06:30 ruddockNIU-246.C
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Pine is a full-screen interactive mailer that is very straightforward to use. It is currently installed on the
CCO Unix Cluster Suns. If you have the command secup pine in your .cshrc then you should type
¢ine. If the »:ne command fails you probably need to type setup pine first. For more information type

man plne.
Other mailers include ELM and MH. Both require sexup commands. The command to start ELMis elm

MH is acutally a set of several separate programs. See man mh for more information. Documents about
using Pine, ELM and MH are available from CCO. To get a copy, send mail to root.

Write

The write program can be used to send messages to other users logged onto the system. It’s not the best
way of having a conversation, but it’s simple to use. Enter:

% wrirte username
and you can start writing lines to the terminal of the person you want to send messages to. The person

must be logged in, and, if they are logged in more than once, you must specify the terminal to write to;
write melville ttyhl, for example.

Talk

ralk is a program which allows two users to hold a conversation. Unlike write, it can be used between
different computers; and, unlike wrice, it divides the screen so that the things you type appear in the top
haif and the things written to you appear in the bottom half. There is also a program called ytalk which
we recommend that people use instead of the standard talk.

To talk to users on the same computer.

% talk username

To talx to users on another compulter use the address format of username @nodename:

3 ~alk pruncon@iarchur.claremont.ecu

Addressing Remote Nodes

ralk can only be used to other Internet nodes: usually computers which have ending names such as
edu, .com, .org, .gov, or .mil. Not all computers with these names are attached directly to the Internet.
finger and talk won’t work with computers which are only attached by mail gateways. For more
information on the Internet, see the Campus Network Guide.

Shortcuts

If you use certain command flags regularly (- 1ga for 1s) youcan aiias them to shorter commands.
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directory and ~*.."" for the previous (parent) directory.

moves you out of a subdirectory and into its parent directory.

Environment Variables

Environment variables are pieces of information used by the shell and other programs. A very important
one is the PATH variable mentioned earlier. Other important variables you can set include:

® EDITOR
® TERM
® MAIL

To see what environment variables are set and what they are set to, type the command printenv. TO set
a variable, use the secenv command as in the example below.

% setenv TERM vtl1CO

3 setenv EDITOR emacs

Many programs mention environment variables you may want to set for them in their man pages. Look at
the csh man page for some of the standard ones.

History
Most shells allow *‘command line editing’’ of some form or another: editing one of the ?nio:m. few
lines you've typed in and executing the changed line. You can set the history variable to determine how

many previous command lines you will have access to. set history=40 will let you search the last 40
commands.

Repeating and Modifying the Previous Command

The simplest form of command line editing is to repeat the last command entered or repeat the last
command entered with more text appended.

If the last command you typed was:
3 ls adgreen

Then you can repeat this command by lyping:

This will return a list of files. If you saw a directory leaenworth in the list returned and you wanted to
list the files it contained, you could do so by typing:
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What to Do When You’ve Suspended Multiple Jobs

If you've got several processes stopped -- perhaps you are editing two files or you have multiple celnet
of 1 .ogin sessions to remote computers -- you'll need some way of teliing fg which job you want
brought to the foreground.

By default 2 will return you to the process you most recently suspended. If you wanted to switch
processes you would have to identify it by its job number. This number can be displayed with the jobs
command. For example:

¥ -oDs3

i1l Stopped vi o.10gin

21 + Stopped n

3] Running cc -0 -g test.cC

3
The most recently suspended job is marked with a + symbol. If you wanted to return to job one instead,
you woulid type:

You can type %1 as a shortcut.

Starting Jobs in the Background

Some jobs should start in the background and stay there -- long running compilations or programs, for
example. In this case you can direct thern! to the background when you start them rather than after they
have already begun. To start a job in the background rather than the foreground, append an & symbol to
the end of your command.

You should always run background processes at a lower priority by using the nice command.
Non-interactive jobs are usually very good at getting all the resources they need. Running them at a
jower priority doesn’t hurt them much, but it reatly helps the interactive users: people running programs
that display to terminal screens or that require input from the keyboard.

The CCO Unix Cluster has an explicit policy about the proper running of CPU-intensive background

jobs. Be sure to read over this information in the Unix Cluster section. You should man nice and man
venice for more information about how to alter the priority of your processes.

Suspend, z and <Ctri>-Z

Some programs provide you with special ways of suspending them. If you started another shell by using
the =sh command, you would have to use the suspend command to suspend it.

If you wish to suspend a telnet Of rlogin session you must first get past the current login to get the
attention of the —el-e Or rlog:n program.

Use ~ (immediately after pressing a return) to geriogin's attention, <Ctri>-Z will suspend an rlogin
session.
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please see the CCO Unix Printers reference sheet, available across from the Front Desk in Jorgensen.

man

The man command is a tool that gives the user brief descriptions of Unix commands along with a list of
all of the command flags that the command can use. To use man, try one of the following formats:

i man command % man -k topic

more

The more command will print the contents of one or more files on the user’s terminal. The command
line format is:

% more file-spec-list

more displays a page at a time, waiting for you to press the space bar at the end of each screen. At any
time you may type ¢ Lo quit or h to get a list of other commands that more understands.

myv
The mv command is used to move files to different names or directories. The command line syntax is:
3 mv old-file-spec new-file-spec
where old-file-spec is the file or files to be renamed or moved. As with cp. if you specify multiple files,

the new-file-spec file should be a directory. Otherwise new-file-spec may specify the new name of the
file. Any or all of the old filenames may be replaced by a wild card to abbreviate it or to allow more than

one file to be moved.
For example:

% mv dara.dat . research daradac.old

will change the name of the file data.dat t0 datadat.old and place it in the subdirectory research.
Be very careful when copying or moving multiple files.

rm
The rn command allows you to delete one or more files from a disk. The command line format 1s:
s rm file-spec-list

where file-spec-list is one or more Unix file specifications, separated by spaces, listing which files are 10
be deleted. For example:

% rm *.dat able.txt
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files and Fie Manpulaton g

FILES AND FILE MANIPULATION

Starting from the root of the filesystem, we find
a number of directories. The important ones are:

bin lib root
boot lost+found sbhin
dev mnt tex
dos mntl tmp
etc mnt2 usr
home proc var

in /usr/local/hame we find subdirectories:

.

partl team
part2 rinus

When | log on to the system with my ID: " rinus™,
I'll find myself in a working directory:

Jusr/lacal/home/rinus

| have a subdirectory there, called "tmp™”. From
my working directory | can access a file in the directory
tmp with:

C. Verkeek, ICTP. Trieste - October 1 1996
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relative path: tmp/hisfile
full path: /usr/lecal/home/rinus/tmp/hisfile

| can change the working directory: cd tmp
or cd fusr/local/home/rinus/tmp using the
relative path or full path respectively.

After changing directery | can access the file
Jusr/local fhome/rinus/myfile as:

../myfile
and the file hisfile either as:

hisfile
ot as ./hisfile

means this current directory
means the parent of the current directory.
~ means your home directory

You can see the names of the files in a directory
with 1ls:

driver driver.tgz exerc exerc.tgz

T Weckertk, ICTP. Triaste - October 1. 1996
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1s -1 shows, among other things, also the

Is allows many options:

access rights.

valinu

bin

total 221

driver
10 09:25 driver.tgz*
10 09:25

10 09:25
10 09:25

Aug
Aug
Aug
Aug

1024
9545

root  root
root

2

drwxr-xr-x

artl

l_pT

root
root
root

1
2

-rWXr-Xr-x

exerc

1024

root
root

drwxr-xr-x

exerc.tgz*

212362

1

-[WXF-Xr-x

[l
-t
-

L]
-l

lib

C Veshaih, WCTP Tieste - Ociober 1. 1996
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Linux can access 3 DOS partition of a hard disk.
The "DOS filesystem” must be “mounted” on the
base filesystem. You could access the files with:

Is -| /dos or
ls -c /dos

You can manipulate files in /dos just as Linux files.
but you cannot execute' them. Be aware of the LF
vs CR-LF problem and of restrictions on filenames in
DOs.

A floppy disk also contains a file system of its
own.- To access files on a floppy, you must mount its
filesystem on a mount point of the base filesystem:

mount -t msdos /dev/fd0 /mnt
When you have finished, you must unmount it:
umcunt /mnt

GoLpEN RULE No. 4: NEVER pop a mounted
floppy out of the drive, NEVER! !

LAt least not en aur machines. You need dosemu for that

Pesctecal .JF £ WVerherk. ICTP, Triesta — Qctober 1. 1996
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© SHELL

The shell is the interface between the interactive
user and the operating systemt. It transfates the
commands the user types, into 3 language the system
understands. The shell has also facilities built-in which
make it an interpretive language.

The original shell was the Bourne shell: sh
It was followed by others: C shell: csh
Korn shell: ksh

Born again shell: bash

On our Linux we can choose between: sh, ksh,
tesh and bash. tcsh is at present the default, but
the superuser may change it for you (your default is
defined in the passwd file}.

All sheils have a number of built-in commands:
cd, pwd and others such as while, if, else, fi.

The shelt also uses environment variables. An
important one is PATH. (Environment variables are
traditionaily written in capitais.)

Practical b* © Verkerk, ICTP. Trieste = October L. 1996
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Onily the superuser Iis aliowed to mount and
unmount floppies, which is logical when you think
about it.

However, this is not as bad as it fooks: Linux has
a complete set of commands to deal with MSDOS
files; they even have the names they have in DOS.
preceded by the letter "m™: mdir, mcopy, mdei, etc.
In addition, they accept MS-DOS pathnames (with
"\"or " /7. at your choice):

mcopy thisfile a:

copies the file "thisfile” from the current directory
to the floppy.

mcopy c:/tmp/junk ..

copies the file "junk” from the DOS partition of the
hard disk to the parent of the current directory. The
transformation LF «CR-LF is done automagically.

Practical Ju. C. Verkerk 1CTP. Tises - October i, 1996
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PATH defines a list of pathnames of directories
ta search for executable programs.

Look at your .profile file or the file Jetc/profile
to see examples of the definition of PATH and other
environment variabies.

After bocting the machine and logging in. the
default shell will start running and produce a prompt
on the screen, indicating that it is ready to recerve an
order.

When you type a command, for instance
cat dog

then the shell will arrange for the program cat 1o
be loaded and run. It wiil pass on to cat the
information that the file to be listed is dog {in the
current directory].

You may include special characters in the command
you type, modifying its meaning.

For instance cat fish »geldfish

Practical bw.h. ¢ Verwerk, ICTP. Trieste - October §. 1996
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EDITORS

Several editors are available under Linux:

vi the classical UNIX editor. Good for the
addicts; a pain for normal users.

emacs very complete. Two versions are available:
one runs under X11, the other does not.
The X11 version allows you to have various
windows open and do debugging and editing
at the same time. It has extensive help
facilities.

jed Jed knows something about the syntax of C,

' and so does indenting for you, displays

keywords in another colour than variables, etc

joe a simple, but sufficiently powerful
editor. It has a hefp facility and emacs
key-bindings. _

xcoral  Is another, very nice editor.

You invoke emacs with: emacs filename
and you start typing.

If you get stuck just click on the menuy item “help”.

Pracucal .{ C. Verkerk, ICTP, Trieste - October 2 1996
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X11

X11 (really X-windows, version 11) is a window
system for UNIX machines, originally developed at
MIT. It is now extended and maintained by the X!
Consorttum of a number of major companies. At
present we are at refease 6, called X11R6. Xi1 has
been ported to Linux for the Intel processors under
the name XFree86, and is installed on your machines.
Note, that although development is in the hands of
commercial companies, X11 remains free software.

Ulrich Raich has done a spiendid job in configuring
X11 for our course.

Once you have installed XIIR6 on your machine,
there are two ways to run it

— start it up manually, with startx, or
- run it automatically at boot-time, when set ug
for running at runlevel 5.

In both cases, the start-up file, either ~ /.xinitrc or
~ /. Xsession, determines what will happen exactly.

Practical A . Verkerk, ICTP, Trieste - October 2, 1996
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The cursor keys do what you ~xpect.

Moave forward a2 whole page with: Av,
This means: hold down the “control” key and hit v.

backward a whole page with: esc v (type ESC
and then type v}

Move to end of file with: esc > and to start of
file with: esc <.

Use < —— and Delete keys for deleting.

You do an incremental search with As {don't type
a CR after the search pattern!).

Search and Replace with: esc %. Then type
pattern to search for, and then pattern to replace with.
[t will ask you for confirmation.

Pracucai h-.g C. Verrerk, (TP, Trieste - October |, 1996
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The Jetc/XF86Config file specifies how your
graphics chip/board and your monitor will behave.
XFB86Config fixes the screen resolution(s) you can
use, and opens a number of windows for you.

The windows are under the control of a window
manager, of which 3 number exist, giving different look
and feel to your screen layout. The window manager
most often used for Linux is frwm. Moving your mouse
to the Window Managers button, a menu opens
up. You can choase between three window managers:
fvwm, olwm and the Windows 95 window manager.
You can change your window manager dynamically!

Normally, you will find at least one "window"
open, usually an Xterm window, which emulates a
termmnal and which enables you to start working.

The background screen is called the root window
and has usually some uniform colour. Clicking the left
mouse button? in the root window you pop-up a

%ln the case of fewm: for olwm click the right button and. for Windows 95
use the “start’ button of the menu

Pracucal E&F < Merkerk, ICTP. Toeste ~ Qetober 1 1996
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Language Proceysans 3

gee -g -1 ~/include -o myfile myfile.c

Similarty, additional libraries (o be searched during
the link stage. can be specified:

gee ~g -1 ~/heads lﬁ?\mvmnHWH -lpthread -o
myapp myapp.c driver.c timer.s

The directory ~ /special wiii be added to the search
path and the library libpthread.so.5 will be searched
for functions that need to be linked in with the rest.
Note the difference between what you specify and what
you get. Standard libraries are searched automatically
and need not to be specified.

Note that in the last example | have specified
more than one file to be "compiled”. The fites with
extension .c will in fact be compiled into assembly
code, (extension .s) first. Then the programs in
assembly code will be translated into relocatable
object code {extension .0} and finally everything will
be linked together and with the libraries to produce
the executable program. The compiler decides what
has to be done with each file; this judgment is based
on the file extension.

Pracucal {. C. Verkerk, {CTP. Trieste - October . 1996
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and you do not need any knowledge about memory
addresses. See the man page for details.

When you work under X11, then the debugger is
xxgdb. xxgdb has the same functionality as gdb.
but uses a menu- and mouse-driven user interface.
tnvoking xxgdb (by clicking once on the appropiate
ican) will open three windows:

— A window where to type your commands

— A window where the program listing will appear,

- And a window where gdb wiil display the
information you asked for, concerning machine
registers, values of variables, etc.

You can specify what you want to display about the
status of your program when a breakpoint is reached.
You tell gdb:
display [/f] expr. where [f specifies a format:
hexadecimal, decimal. octal, etc. expr can be a
varizble, or an expression involving several variables.

Pracncal uuﬂh.. C werkerk ICTP. Tneste - October 1, 1996

Language Processon 14

There are a few general options, which tell the
compiler how far it should go in the preprocess-
compile—assembie—iink chain:

-E  do preprocessing only.
-S  stop after compilation, do not assemble.
-¢ compite and/ar assembie, do net link.

You can, if you so wish, run each comprler stage
separately by invoking cpp. ccl, as and Id respectively
and specifying each time the input and cutput files.

gec will also compile programs written in C++ or
in Objective C. [t detects the nature of the language
from the extension of the filename:
.cpp for C++, .m for Objective C.

You can debug your program, using gdb, the
GNU debugger. gdb allows you to step through your
program, to set breakpoints. inspect the program stack,
inspect and change variables, dump memcory contents.
etc. gdb is a symbolic debugger, that is, you use
the variable names you defined in your program

Pracuicat ‘iqn. £ Verkerk ICTP. Treste - Gerober L 1996
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Inspection of stack contents, fecal or global
variables and function arguments can be done with
the various info commands. The show commands tell
things about the state of gdb itseif instead of giving
information about the program you are debugging.

Another feature of gdb is the watchpoint: the
program you are debugging will stop whenever the vaiue
of a variable you defined as a watchpoint changes. You
can then inspect the state of your program, continue
execution, or make scme changes to memcry or values
of variables, etc.

For more details, you should consult the handout.
Transiators are available for other languages:

f2c Fortran to C translator
pc Pascal to C translator.

Other languages available on the Linux system are:
Clisp (Common Lisp), Petl, and Tcl/Tk.

Practical FEX . Werkerk ICTP. Trieste - October 1, 1996
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make 41

${@} (or $@) evaluates to the current target.

$7 evaluates to a list of prerequisites, newer than
the current target.

The other important concept is: suffix rules,

SUFFIXES : 0 .c 5
.€.0 :

${CC} ${CFLAGS} -0 5@ §<
-5.0 :

${AS} ${ASFLAGS} -0 $@ §<

$< is the same as $7. but for use in suffix rules
only,

Cur first example now becomes:

OBJS = main.o iodat.o dorun.o lo.o
LIB = /usr/lib/crtn.a

program : ${OBJS} ${LIB}
${CC} -0 $@ ${0BJS} s{LiB}

Pracncal {' C. Verkerk, ICTP, Traeste - October 1. 1995

Processey £3

PROCESSES

Linux is a time-sharing system, with possibly
several users, each running several programs.

The system itself has also a number of processes

running concurrently: daemons, init, X11-server and
other.

The command ps will show what is happening on .
your account:

PID TTY STAT TIME COMMAND

62 06 S 3:00 /sbin/getty ttyb 38400 console

388 ppl S 0:00  -bash

98  pp2 S 0:00 -bash

104 pp2 S 0:00 xload

147  ppd S 0:00 -bash

153 pp3 S 004 xdvi pract.dws
154  ppl S .06 gs -sDEVICE=x11 -dNOQPAUSE -q
159  ppl S 000 joe pracd504 tex

167  pp2 R 080 ps

ps -aux gives a lot more details:

Practical NJ“. . WVerherk, ICTP, Treste - Qctober 1 1996

make 2

These are the very essentials only of make. For
the details (many!), see the man pages or the book by
A Oram and S. Talbott, Managing projects with make
(see the bibliography). The examples were taken from
this book.

make is absolutely essential for developing software
of some complexity, especially if done by a team of
programmers.
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UHIX Tools 49

sed the stream editor

grep for string search

find to find files, specifying various

attributes

tar archive facility

gcc the C compiler

gdb the C debugger

gzip, gunzip file compression/decompression

mé mMacro processor

yacc yet another compiler compiler
Practcal A{. € Verkerk, ICTP. Tresre — Octaber 1. 1996
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Then there exist a general Linux Installation and
Getting Started Guide, a Network Administratoe’s
Guide and a Kernel Hacker's Guide.

If all this is not available on your system (usually
because of limited disk space), then you can find it all
on the various ftp sites. [f the file(s) you find there
are in TgX format, than you can format them using
BTeX2e (or an older version of WTEX) and prepare for
printing with dvips or view them with xdvi.

xdvi makes use of Ghostscript. alias gs. Ghostscript
can also be used to make a Postscript file printable
or: a ‘non-Postscript printer,

The present transparencies were prepared with
BTEXZe, using the documentclass Foll TgX.

Conversely, programs exist to prepare a normal
ASCII fite for printing on a Postscript printer.
a2ps is an example, but there are others. A sample of
aZps output follows.

Practrcal &* C WVerkerk, [CTP. Treste ~ October 1. 1996

On-iine Docy and Text P '] 50
ON-LINE DOCUMENTATION AND TEXT
PROCESSING

Linux comes with a vast amount of on-line
documentation which is not necessarily all availabie
on our present installation.

Some of the documents are in a format which can be
used for on-line browsing (for example, using emacs)
on the one hand and for formatting by #TEX2e on the
other hand (the files with the .txi extension).

The man pages can also be formatted (with groff,
the GNU version of troff), or efse exist in the form of
(compressed)ASCII files, ready for printing or viewing.

There is also a large amount of HOWTOs.
The total number is at present 35. Examples are:
Linux Ethernet HOWTO, Installation HOWTQ,
Keyboard HOWTO, Electronic Mail HOWTO,
SCS1 HOWTO, XFree86 HOWTO etc., etc.

Also many "Frequently asked Questions” find
answers in the FAQ file(s).

Practical {. C. Verkerh, ICTP, Treeste -~ October |, 1996

On-line Documentation 3nd Text Processing 52
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Summary o

Summary of UNIX
commands

«i 1994, 1995,1996 Budi Rahardjo
<rahardjo@iscom.com>

This is a stunmary of UNIX commands
available on most UNIX systems.
Depending on the configuration, some of
the commands may be unavailable on your
site. These commands may be a
commercial program, freeware or public
domain program that must be installed
separately, or probably just notin your
search path. Check your local
documentation or manual pages lor more
details (e.g man programname).

This reference card, obviously, cannol

deseribe all UNIX commands in details, but
instead I picked commands that are usctul
and interesting [rom a user’s point of view.

Most of the commands desceribed in this
veterence card are explained in my UNIX
and Internet hook which is writien in
“Hahasa Indonesia™ Jindonesian language.)

Raluwrdjo, Budi (1994}, Buku Pegangan
Sistermn Univ dan internet, Bellingham, WA:
OpenPathways. xiv+251pp. Comb-bound,
ISI3N 1-885130-11-2.

This hook is available only by mail order.
Send inguiry to Marina Schneider
moctute Dbt t et Lordg

The author ardd publisher make no warranty of any

Silenare

UNIX Commands version

Disclaimer

kind, expressed or auplied, including the wirranties of
merchantability or fitness for a particular purpose,
with regard 1o 1hie use of commands contained in this
reference card. This reference card is provided "as 18"
The aulhor and publisher shall not be Hable for
damage fn connecton with, or arlsing ot ol the
furnishing. performance. or the use of these

commainds or the assoclated descriptions,

Conventions

bold
represents prograim name

dimame
represents directory nanie as an
arpgumncnt

represents tile name as an
argument

[clirnamef
optional directory name (or other
optinnal argiament) as argument. [f
it is no given, current directory will
be nsed.

Table of Contents

Directory and file commands
Print-related commands
Miscellaneous commmands
Process managenient

File archive and compression
Text editors

NO G LN

Mail programs

3.

0

8. lsnet news

A, File transter and remote aceess

10. X window

11, Graph, Plot, hnage processing toals

12. Information systeimns

13, Networking programs

14. Programming tools

15. Text processors, typesetlers, andd
previewers

16. Wordprocessors

17. Spreadsheets

18, Databases

1. Directory and file commands

hdf
display disk space (HP-UX]}. See
also df.

cat filename
display the content of file filename

cd [dirname]
change directory to dimame. 11
dirname is omitted, change to your
home directory.

cp source destination
copy file source into lile destination.

df [dlirnamef
display free disk space. It dirnaime
is omitted, display all available
disks. The output maybe in blocks
or in Kbytes, Use dff -k in Solaris 2.x

dtree
(visually] display directory structure

du [dirname]
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display disk usage.

less fileniame
display filename one screenful. A
pager similar to (better than) more,

Is [dirmame]
list the content of directory
dirmicune. Options:
a display hidden files
3| display in long forimat

mkdir dinwune
make directory dimame

more filename
view file filename one screentull at a
tine

mv oldname netename?
rename tile oldname to file
netename. 1f netename is a
directory, then move oldname into
directory netonanme.

pe filename
view filenarme one sereentull at
atime (o pager).

pwd

print working directory

rmdir dirname
reinove directory dimeine (il
dirmame is etmptyl

rm file ] [file2 ]
remove tiles filel, filed, ete.

rm T dirmearie

1YYl Y s

remove dirmame recursively,
removing all files and subdirectories
underneath dirname.

xless

an X window pager (named after
less)

2. Print-related commands

Ip
print a tile (HP-UX, Solaris 2.x)

Ipq [-Pprintername]
query printer queue of the detault
printer. If printemarme is given. will
query printer pristermname. (135D,
5unOS, Linux)

lpr [ Pprintername] fitename
print fitename (send fitename to the
default printer). If printername is
given, will send to filename (o
printername. (BSD, SunO8. Linux)

lprm {-Pprintername] jobnum
remove printing job number jubnum
trom printer printermame. (3Sh,
SunQs, Linux)

Ipstat
check printer status (HP-UX,
Solaris 2.x)

3. Miscellaneous commands

€ny
print or alter environment variables

KR

hostiame
display host name

man [OpPIC
display on-line manual on topie.

screen
create multiple sereen with one
pliysical sereen. This program is
useful if you have a text-only {e.g.
vi100) terminal. Move aronnd with
control-A.

uname
pring system nane

users
display all users on-line

W

check who is doing what

which conunancname
show the location ol commeandname

who
who is on-line on this machine

4. Process management

kill SIGNUM I'ID
Send signal SIGNUM o process 1D
PID. or kill {terminate} process with
process 11 number PID. For
example:
kill -HUP 5855

nice programnarnte
run program programname with
lower priority {nicer to other users).

Budi Rahardjo <rahardjo@isnet oryg:>
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Recommended for running
background processes.

Ps
check processes. The options tor
this command depends on the
version and variation of your UNIX.
Check your local documentation.
top

show (continuously) what
prm'css[csl is running.

5. File archive and compression

compress filename
make fitename smaller
(compression). filename will be
replaced by filename Z [ & A
exiension is added}.

punzip filename.gz
expand fitename.gz into its original
form (size) and remove the .gz
extension. This is GNU unzip.

grip filename
caompress filename with GNU zip
(grip) and add gz extension

mt
magnetic tape control program.

tar
combine files into one tar file, or
extract files from a tar file. A tar file
could be a device (magnetic tape as
/dev/rst0) or a plain file.
T extract filename.tar
tar xvf filename.tar

R AN |

[ Y

y of UNIX

To combine all files under dimame
into filename.tar.
tar cvf filename.tar dirname

uncompress filename.Z
expand filename.Z into its original
size and remove the .Z extension

unarj filename.arj
exteract files from an ARJ archive

unzip filename.zip
exiract files from filename.zip. The
reverse of zip command.

zip zipname files
create an archive file (and compress
it) called zipname.zip which
contains files.

MTOOLS

There is a set of commands to access MS-
DOS disks on systems equipped with
floppy disk. Most DOS file commands are
available (prefixed with “m”): mcopy, mdel,
mdir, mmd, mtype, etc.

6. Text editors

asWedit
HTML editor

axe
a simple X window text editor

e
easy edit: emacs with a help menu
elvis
a vi clone
Mudi Rahardjo <rabardjo@isnel
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emacs

jed

start emacs. A more extensive
documentation is available on line.
Reterence card for GNU emacs is
also available fronit FSF GNU emacs
distribution.

jed text editor

joe [filename!

nedit

pico

sqhm

a WordStar-like editor

a Motil-based text editor

a simple text editor distributed as
part of pine

SoftQuad's HolMetal. HTML editor.

textedit {filenamel

OpenWindow's text editor

vi {filename]

vi editor

vile [filenname]

a vi-clone

vim [filename]

xcoral

xedit

a vi-clone

a multiwindow X window text «ditor
that can be used to browse C
functions and C++ classes.

a simple X window text editor

Lor g
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xemacs
X window Emacs [formerly Lucid
Emacs)

7. Mail Programs

biff

notity new mail has arrived
elm

read and/or compose c-mnail.
fastmail

quick bateh mail (part of Elm)
from

list senders of mails in your mailhox

frm {foldername)
shimilar to from, but has a better
output. I foldermame is present. il
will lisl senders in folder foldermame
instead your incoming mailbox.
This program is distributed as part
ol the elm package.,

mail Jusoeridf
read mail, If userid is given in the
connuand line, it will he used in
compase mode. After done, mail will
he sent to userid

mailtool
OpenWindows mail program

mush
mail user shell. Similar to mail, but
has a better user interface.

newn:il
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notify new mail has arrived (part of
elm package)

pine
mail reader and compaoser.

xwafemail
X window interface of mail written
in wafe+perl.

There arc also other e-mail packages. such
as MH, which come with their own
commands. For example, MH has the
following commands (and more):

in¢

incorporate mail into inbox tolder.
scan

scan mailbox/tolder
show

show current selected e-mail.

emacs, for example has its own mail reader
M-x rmail and alse M-x mh, within emacs
window.

8. Usenet news

knews
interactive X window-based news
reader

nn
read news with nn (NoNews is good
news.) Can be used to read through
NNTP or spool.

R
nntidy
cleanup or tidy your newsrc
m
read news with rn.
slrn
NNTP-based newsreader (can
display color ANSI).
tin
newsreader
trn
thireaded rn newsreader
xrn
X window-based news reader
XVNewSs
Xview-based newsreader
xwafenews

X window-based newsreader writlen
in wate+perl

9. File transfer and remote
access

bftp
bateh FTP

ftp hostname
Using the ftp prgram to pertorm F17°
fo/irom host hostnamne.

ftptool
X-window (xview] based FTP prgram

kermit

Budi Ruhardjo <rabhardjo@iyisnet.org>
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send or receive files with kermit
protovol.

kermit -s _filename

to send filename

kermit -r filename

to receive lilename

minicom
communication package similar to
Proconmin

ncftp hostname
a4 user-friendly FIP prograti

slogin hostiane j-t userid]
remote login to host hostnanie. -
userid is given, will login as userid

rsh hostniame
remote shell to host hostname

rz
receive (upload) liles with zmodem

seyon
X window communication package

sz [-r] files
send (download) {iles with zmodem

telnet hostname Iportmmu‘
connect to hostname with telnet. i

portnum is spe(‘iﬁed, connect to port

portnutm. (Usually portruemis
required it you want to connect to
various services such as IRC or
MUD.)

x¢
xeomm communication package

xftp

o iy ]
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X-window interface to FTP

10. X window

openwin
start OpenWindows

startx
start X window

Window manager

The following programs (window managers)
are usnally started when you type openwin
or startx. It is usually in your xinitre file.

fvwm
feeble window manager
mwm
Motil window manager
olvwm
Openlook virtual window manager
olwm
OpenlLook window manager
twm

tab window manager

X window programs

filemgr
OpenWindows file manager
oclock
display clock
xcale
Rudi Rahardjo

versition
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caleulator

xclock
display clock
xfm
file manager
xlock
lock your screen
xodo
odomeler, track the distance your
mouse travel
xterm

a terminal or shell session

11. Graph, Plot, and Image
Processing Tools

coreldraw
start CorelDraw {commercial
drawing program)

corelpaint
start Corel Paint program (a
commercial painting program)

ghostview
a front-end of ghostscript (gs).

giftrans
converts GIF image to transparant
GIF.

gimp
image processing tool/drawing
program with filters {plug-ins) to
manipulate image.

LoT g
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gnuplot
a freeware plotting program capable
of plotting 2D and 3D plots. It
supporls a wide variety of outpit

formats.

gs
Ghostseript, a PostScript previewer.
It can also be used to convert
PostSeript into other graphic
fornuats.

pagevicw

preview Postseript tile

ps2epsi file.ps [file.epsil
create Adobe’s Encapsulated
PostSeript Interchange (EPSH
format from a postseript file.

psselect infile ot fite]
select pages trom a PostSeript file.

pstoedit
converts PostSeript Lo tgil lormatl for
cditing

rplot
plot 2 1) data

sxXpm
show an XPM (X Piximnap) image.
tpif
an X window drawing tool. It can
produce various output formats,
including PostScript.
xfig

an X window drawing tool capable
of producing tig output

YUY d 1Y

xgraph
a simple X window graphing
program able to produce a bar
graph.

xloadimage filenname
image previewer

xpaint [filename]
X window painting program.
undrestands various image toriat
including GIF

xv [files]
immage previewer and manipulation
tools for X window. It supports
various formats, including GIF.
BMP, TIFF. and PostScript.

12. Information Systems

archie
search the Archie database for
anonymous FTP sites

arena
X window WWW-browser which
understands HTML 3.0

chimera
X window WWW browser

gopher
a Gopher client

hotjava
WWW browser that understands
Java language

hypermail
converts mail into HTML

Budi Rahardjo <rahardjo@is

version
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hytelnet
access variots libraries on the
Internet

lynx

a text hased WWW-browser

Mosaic
NOCSA X window WWW-browser

netscape
4 WWW browser (X window) with o
buill in threaded newsreader

sgopher
a simple Gopher client. supports
dumlb tenminal

swals
a text-based WAIS client

thwww
Tk based WWW browser

willow
a library, Z239.50 and WWW browser

xarchie
X window interlace ot archie

xgopher
X-window gopher clicmt

Xmosaic
X-window WWW-hbrowser

xwais
X -window WAIS client

13. Networking programs

finger userid@hostname

rect.org >



check information of userid at hosl
hostname

host domainname
find information about
domainname, such as its MX record
or 11* address

ire
Internel Relay Chat, a multi-user
chat. Beware, addictive!

Ipmudr
an LIP MUD client. Beware,

addictive!

nslookup
guery information about a specilic
host tiirough a domain name '
server. For example you can tind 1P’
address of a machine, MX record of
o dojain.

ping hostname
check if host hostname is alive

rup [tostname!
show status ol local machines. Of
hostname is given, only check that
hostriume

talk uscricchostname
talk o userid at host hostrame

tf
Tiny Fugue, a MUD client

traceroute hostime
tracing 1P packet fron: this host to

Lhostname

write userid

Summary ot UNFIX commands version 3.1
write to userid screen/session X window interface to dbx
zlocate userid £77
use Zypher to locate userid (where FORTRAN compiler
or which machine the user logs on)
’ flex
zwrite userid GNU implementation of lex
send a personal message to userid
through zypher. g77
GNU Fortran compiler
14. Programming tools and g
shells GNU C++ compiler
acc [files) gawk GNU awk
Sun's ANSI C compiler TN aw
bash ke
Born again shell. A sh clone. but GNU € compiler
hetter gel
bison GNU Common Lisp
a GNU implementation of yace gdb
hyace GNU debugger
Berkeley yace gofer
Ny a Haskell implementation
C compiler grep pattern file(s)
C search for a string, pattern, or
Sun's C++ compiler regular expression in file(s)
cpp imake
C language preprocessor ((: preprocessor interface to the make
ommand. Usually it uses file
¢sh Imakefile.
C-shell
kel
dbx Kyoto Common Lisp
a debugger program
- ksh
dbxtool Korn shell
Budi Rahardiw crabhardjo@isnet. orgs>



lex

lint

m4

make

nm

pe

perl

prolog

SCCS

sed

sh

sml

Summar

fexical analyzer generator

verity a C program

MACTO lFnguage processor

maintain, update, compile. and
regenerate related files by a set of
ruies detined in tile Makefile.

print name list of object file

pascal compiler

Practical Extraction and Reporting
Language. a powertul programiming
and seripting language

a Prolog system

resource / version control

sonree code control system

stream editor

Hourne shell

New Jersey Standard ML

G994 LYY S
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telsh
Tcl shell, a Tcl interpreter

tcsh
teshell, a csh compatible shell
but better
tgrind
reformat source code to make it
pretty for printout
wish
a simple windowing shell, a tk/icl
implementation
xcl
ANSI C compiler for AIX
yace
parsing program generator.
Generate C code from a grammar
zsh

7 shell

15. Text processors, typesetters,
and previewers

alps
converts ASCII (o PostSceript
grodvi
convert troff to TeX DVI
groff
GNU *roff
grops
convert troff to PostScript
gtroff
Budi Rahardjo <rabardjo@isnct
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GNU troff

gxditview
display gtroft ontput files under X
window.

ispell filename
interactive spelling prograin

latex filename.tex
process filename.tex with LaTeX and
generate filename.doi (a DVI tile)

lout
a layout or typesetting program

mp
format text, mail, news into a nice
PostSeript output.

nroff fileniame
process filename with nroff

psnup
manipulate PostSeript tile to have it
pages on one side

pstops
manipulate PostSeript iles to
produce 2-up. 4-up, hooklet, rotate
and many other functions.

spell filename
spell the contents of filename

tex filename.tex
TeX docunent processing and
typesetting,

troff filename
process tilename with troff

or g >



xdvi filename.duol
preview DVI file (fitename. v

xtex filename.dut
preview filename.dui

16. Wordprocessors

[ A
Andrew Toolkit wordprocessor
(frec).

imaker
start an international version of
FrameMaker

maker
slart FrameMaker

tps
start Interleal

wp

start Word Perlect

17. Spreadsheets

oleo

GNU spreadsheet
8¢

spreadsheet caleulator
xspread

¥ window version ol s¢

18. Databases

isql
connect to Sybase server

Summar

14y 8

y of UNIX commands - version 3.

jinx
a curses. perl-based database

sybperl
access Sybase server with perl
(script).

dbflst. dbfget, dbfadd, dbidel, dbfpack. dbfcreat,
dbfscan
DBF package to access DBF-format
file (usually generated by xbase
program), developed by Brad Eacker
<beaker@sgi.com>

Ruadi Rahardiuw crahardjo@isnet.
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