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e Sl B

Run the command: Ve |
env | more — %\39

Is the output the same as the setf command or different? P Lotent
What is the difference between set and env? (hini: Check the man pages).

¢  JanaHe are S« [ < ¥

3User-Defined Variables

Users can define their own shell variables to simplify their work or store values for later

use.

Under your home directory ( cd ) create the following structure:
mkdir project
mkdir project/myfiles
touch project/myfiles/firstfile

Now create a new variable called myprojfiles as follows:
myprojfiles=SHOME/project/myfiles] 4 sha* bull for 7‘*’*‘;{’“ Z

Now you can use the new vanable to manipu

following commands and write what each does:

late your project directory.

vi Smyprojfiles/firstfile

___qu;ﬂs 1he_ i/d (s e 7

cp /etc/passwd Smyprojfiles

Mav o 2‘#),4_1 &h M i! /D0 £ ‘,,‘l i& -'H\ P ¢ h - l i//l_‘ ﬁ '1\7}}}}:]‘!&_\)

touch good; mv SHOME/good Smyprojfiles

{o Fhe

o - Lllcm INevEs ltl:)'l‘m Nam<

To summarize, a shell checks a.co and for any variables (words s‘t_g_‘rfﬁip_g”\}_iith §) and
substitutes them with their values before executing the command. E.g. in the command

echo SPWD the shellfirsisubstitutes the variable PWD for its value and then executes

the echﬂmmd-énlhﬂllaluc.

function 18 command substitution where the shell substitutes

Another important shell | . ;
commands with their results before executing the main command.

24
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I'ry the command:
"t Lype( ) » date

What is the result? e , L
Now try to command:

echo $(date) iy 7
What is the result? ¢t eftnt date  Comi [ sust SXal

The result of both commands is the same, but for different reasons. In the first case,

command date js executed and the result of the command is di5p]a.yed'. In lhe SCCOD.d
case, the shell first substitutes the result of the command date (which 1s indicated using
the $(command) notation) and then executes the main command echo on that result.

Thus, the output of the dafe command is used as an argument for command ec/o.

Command substitution is very useful for saving command outputs m var iables for later
use.

Run the command:
grep yourusername /etc/passwd | cut -d: -f5| cut -d_ -f1

ﬁ(fmq :

-4 ‘ -mi A HQJ;' : ""«Jﬁ'“f-.!.lt.‘- ‘na‘M‘rad&.

— AT g

What is the result?

To get that result again you need to run the same command each time. You can save the
result of that command in a variable for later use using command substitution as follows:
Jirstname=$(grep yourusername /etc/passwd | cut -d: -f5 | cut -d_ -f1)

Now you can use the variable firstname whenever you need it. This is especially useful
in shell scripts. You can run the following command for example:
echo how are you doing Sfirstname?

The notation f(command) 1s common to many shells, but not all. The csh shell does not
use that notation: There is another older notation which is understood by most if not all

| shell§. Instead of $(command) the notation used is “command™ (The single quote used
‘ here 1s the one below the ESC key on the keyboard).

o
N )
X
|
)
-
S
;,;
¢
S
Y
)
”~
l‘n
K
"
|
»
é
N
5
g
,‘l:
L1
b §
=
!
:
2
g
$
:

Try the new notation 6 get yourtastniame and-save it in a variable called lastname.
Command: [d stiymp -~ Yreg T RS R o ~od./ 15

* s
Aliasing

Another ﬁactl\gn of the shell is aliasing which is basically used to give new simple names
to cog}plicatal or long commands. For example: e

R N il ... T I W s Y

alias dir="Ils -ali”
dir

{

The new alias dir will now behave exactly as “Is —ali” when executed.

25
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To display the aliases you already have on your system, run the command:

alias

] 1 1 f 4' -
List three aliases that you have and their values: " P AT )

I_ ! . f!' { - /" ’ Ji

2- __Alag V= (i —

3.. | g "I g
dl,c(s 5’ - “{5”

To cancel an alias, use the unalias command. For example:
unalias dir (cancels the dir alias)

Always be careful of aliases that have the same names as commonly used commands. An

alias such as the following may be very dangerous. Do NOT try it.
alias Is="rm _f % e

Command Line Editing

The commands you enter on the command line are stored by the shell in a history file

called .bash_history under the bash shell. To use or modify commands you executed
earlier you can use the arrow keys. The up and down keys are used to get commands and

the left and right arrows are used to move and modify a command if needed.

Rename (use the my command) the file. bash _history fo .save_history.

Command: _my ., hac hhm(ﬁii  <ave mbga .
Exit from the system and log bac i

Check the commands stored in .bash_history. What did you find? Why?

M—Mﬁ—*&uﬁ%

M‘hﬁiﬁ% Pl doest’ m__[_ﬁezzmzaﬁ_wﬂa_ﬁﬁwﬁ/f Hame . <ave hisko) )

What can you do fo restore all your previous commands?

{
Y T4 8 & el 4 a1 AY; r/ /| ATA | /|

26
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File Name Completion

Another useful shell function is file name completion where the shell completes long file
names for you when you type commands as follows: .
Suppose I have a file called : abcdefghijklmnopqrstuvwxyz and I need to copy it.

All Thave to do is type:

cp. abcESCESC newfilename .
If there are no’cfh%ﬁles starting with abc then the shell will complete the long name for

me. If there are other files that start with abc then the shell will display them and I need
to specify the first different character and then press ESCESC for the shell to complete
the name.

Making changes permanent

Many of the changes mentioned above such as creating new variables, changing existing

variables, or creating aliases will disappear after exiting and logging back int;‘“frfr-—-»o ~

system. To make those changes permanent, tthey need to be added to your environment

file ( .bash_profile ). Be very careful when modifying this file and always copy it first
before making modiﬁcations)

ECOpy the file .bash_profile to file .save bash profile
Command: . hack iwefille  cantt . vkl

Add the following to the end of your .bash_profile file:
1- Addthe. (current directory) to your PATH variable
2- Add a variable called myproj with the name of a project directory under your

home directory. - PATH = S PATH .

Save the file and quit. PN SER Ry ,‘
Exit the system and then log back in. é’W U B E/ Pro 3 et /m 3.{ Jes

Check to see if the changes still exist on the system. Do they? ,)/ﬁg

e ——
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Lab6. Shell Usage and Configuration (1)

Objectives

After completing this lab, the student should be able to:
- Understand and use shell input, output, and error redirection.
- Use pipes to join several Linux commands inta single powerful commands.

;i: I/O Redirection

Commands ( and programs ) usually receive-input.and then produce output and error. By
default the input is usually received from the keyboard and the output and error are

PR—— —— ™ - —

usually both directed to the S,Qr_ee.n,( Linux shells allow us to change those defaults and

< agme, e et

redirect input, output, and errors.

Input Redirection

To understand input redirection, let us first use the mail. command. The mail command 1s

the default command used to send and receive mail on most UNIX based systems. To
send email to another user simply use the command:

mail username (username(@system if on another system )
You can try sending yourself an email by typing: :

mail yourusername

subject:hello

This is my mail message

Goodbye

CC.

As you can see the mail asks you for a subject (title of message) and you end the mail by

typing a dot ' ine and then pressing enter.

To read your email, you can simply type:

mail 2
You will get the& sign. Typg ? for help on how to use
(read/delete/save/reply/forward/...) the mail program. To quit just type q and Enter.

The input for the mail command was received from the keyboard ( default). You can
redirect the input such that it is received from a file. To do that use the (< ) character as

follows: . G DN
Create a file called message and type the following two lines inside:

This is my message file
Goodbye
Then save and quit

28
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Now run the following command:

mail -s hello yourusername 'K)nessage

The input in this case was redirected to come from file message instead of the keyboard.

Another example is the ¢ (translate) command. This is a useful command used to change
input characters and may be used to encrypt characters.

Run the command

lr “a-z ” (%_Z”
how are you

The result is “HOW ARE YOU™. As you can see the input was received from the
keyboard. You may redirect the input to come from the file message you created earlier

as follows:
ir “a-z” “A-Z” < message
What was the output?

Malies. the leblesy nsicdle Yhe file mescae odl)

./

1ppes” Ceee

You can append the redirected input using the here text (<< ). Run the following
command: =

Ir - “ag” “A-L® &<l
» hello
» how are you
7 hope well
> bye
b S
>

What did you get as output?

29
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Qutpui Redirection

The output of commands is sent to the screen by default. Y ou may redirect the output by

using the ( % ) character. Run the command:
Is —al
The output will be shown on the screen.
Now run the command:
Is —al > Isfile
No output will be displayed on the screen. View
It should contain the output of the “Is -al’” command

the file Isfile using the more command.

Using the ( > ) character will create a new file or 6\‘1—crr_\y__r__i_[g an existing file.
To append the output-te-afile, you can use the ( >> ) character as follows:
Is -al >> Isfile
who >> Isfile
echo hi >> Isfile

One of the main Linux philosophies is that everything is treated as a ﬁle.includ.ing
hardware devices. To interact with hardware devices, Linux interacts with device fi

which represent those hardware devices. This means that if we are able to redire.ct input
or output from/to files then we actually do the same with devices. We can try this with

device files that represent our terminals (screens).

les

Open two terminals ( if using telnet then do two telnet connections).

Run the command:
who
Record the pfs numbers (you should have two, one form each terminal).
Assume the terminal you are working on has pts/4 and the other terminal has pts/5 ( you
need to use your numbers when testing).
Type the following command:

echo hello
This will display the word hello on your current terminal ( 1.¢. pts/4) which is the default.

Now type the following command:
echo hello > /dev/pts/5

What happened? Explain.

__‘Qjmj) lf/z; SHin = bg [Jo a0 H'} - Fermind } i”?&if
v .

L/

‘\g T L*@Jw_éﬂl[ | i

Error Redirection

Command output is sometimes mixed up with command errors since they are both sent to
the screen by default. Run the following command:

-‘-——.‘_‘
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cp
What did you get displayed?

W'
( .

Is that output or error? __emo¥  ——

Now run the command:
cp > cpfile o i o [
| - \ () | 5 ol
What happened? ¢ medi ;
Qiaop macpspame meksage got display ed on the screen and Was not sent to file epfile then it

must not be output. It 1s error. ;
To understand hpow to redirect errors, weé should le.arn about file descriptors. There are
three file descriptors used by programs 10 specify input, output, and error.

Standard input has file descriptor 0
Standard output has file descriptor 1
Standard error has file descriptor 2

-

d to use the file descriptors 0 and 1 when redirecting input and output

respectively since they use two different characters name.:ly. < z.md 2,
To redirect error we need to use the (>) character s0 10 distinguish it from redirecting

error, we must specify the file descriptor before the > character as follows:
cp 2> cpfile

What happened now? WMM_CFE_{;__

Check the contents of file cpfile. What did you find?

missiy Lle sﬁela.w’l :
\

Redirecting output and error to different places may be very useful especially when
dealing with commands that produce both at the same time. Try the following command:

There 1s no nee

find / -name passwd -print

What did you get? Was that output or error? Lt ,

Now run the command as follows:
find / -name passwd -print 2> errors

What did you get now? wi_ama_____________

Check file errors content.
Now run the command as follows:
find / -name passwd -print > Quiput 2> egfor

What happened? ety bus nid - rudils e put prd7

Check both files output and error.

To append errors use ( 2>> ).

31
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Pipes

One of the main Linux philosophies is to have commands where each does one thing very
well. For example, the Is command has so many options to display file information in so

many different ways. Another philosophy that complements that i1s the ability to join
different commands together in a chain to produce more powerful commands. This is

usually done using pipes.

Run the following command:

cat /etc/passwd | grep yourusername | cut -d: -f5 | cut -d_ -f1

What did you get? _The st nume. of >

This command is made up of four different commands joined together using pipes (]).
Pipes usually work with commands we call filters. They take input and filter it to

produce a certain output. They usually do not change the original input source.
This is how the above command Works:

“cat /etc/passwd’ produces the passwd file (many lines ) as output.
The passwd file is passed as mnput 1o the “grep yourusername’ command which in turn

filters that into a single line that contains your usernamec. This line is then passed to the
command “cut -d: -f5 which filters it to one -field (field five) (-f5) based on dividing

fields by delimiter : (-d:). This output is then passed as input to the next cut command
“cut -d_ -fI” which filters 1t to get the first field ( your first name ) by cutting based on
delimiter underscore (-d ). The output ( your first name) is then displayed on the screen.

What command would you use to get your group number from /etc/passwd:
O - /eﬁgz_pags L gA \ #ﬂ? useY Ndmee. \ e Ol o y

What command would you use to get your login time from the who command?
( Hint: use the tr command with the squeeze option )

I ‘l' i) H! t ’!H I ’¥

What command would you use to get the default group name for any given user?

el B I AN e/ PAKS L | cwt ’J "Ej’ )gg ,/cwzf

commd L"/j SUS }7 M H"O

' AT gwp humber
[z /] Zf !
ey { a
gerp N
32
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Try the following command: .
find / -name passwd -print | more

What happened? Why is the resulf of the command not [iltered by more?

1ns i _ : i

____________________________._———-————-—-'_—___—__\—\.

: ) ’b -
How can we fix this? owfpn/f and 12 ( ffd’//f( Hon

. [) ?
#n‘f{ ~Ndme€ 4% / 2 ”J_‘P' ,
. ) ( ‘_ /] < . IA C,l..‘
. 150 "
O ¥ o 1 L
25 g' \ e : 2 Jf'
‘ wh the  eroC b S
0y )9.7'\,)\“'0.% /‘// /CJQ&//;», Uz//
' V/ : gsspl A 3
v g\ ¥ Yind name. P
\

- —

_—'Knd jmeLl &M ]ocut‘f- L}\e /;5(_'943 f)/PS anlj Jt‘/f(,l‘uf)f‘g
based on coneliEicn S (&Jb{. S(P@[fﬁ %K f//fif Jr't’?aé’ﬂ’l‘{fdi /’/flf,
aﬁ\lméﬂte

' ~-q Hb6
5ac" 8 user add - ol /homﬁ/c(/’?mf—‘u' ) B

» acdd a neu J e, |
Vi tekes groaf)
{L(ea,(ﬂft@f SeXK! !.;(D

'-l— Chﬂyé‘ S}?t,[/ fo a ({er

chsh -5 bin j“//)a’Jl}‘_‘_ Us4{

&44
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Lab7. Job and Process Management

Objectives

After completing this lab, the student should be able to:
- Manage several jobs running in the background.
- Understand how processes are created using the fork and exec steps.
. Control the priority of newly created processes using the nice command.
- Identify and use signals for manipulating processes.

Job Control

Sometimes we need to execute more than one job on the same terminal, but we are forced
to wait until one command is done executing and getting the shell prompt back before we
can execute the next command. This is especially problem if the one of the jobs we are
executing takes a long time such as a backup job. To get around this, Linux allows us10
run several jobs at the same time in the backgloun_d,mTh,ig,_ig_ called job control.

To be able to understand job control, we need to create and usc a command that will take

- —
I — . o—— ~— v - —

o ———— T s g

——
W g — e —— -

a long time. To do this, we do the following steps:

S ———————

I- Create a new file called forever using vi as follows:

vi forever
while frue
do
echo running > myfile
done
SW(q

This is basically a script file with an infinite loop.

7- Now we have to make sure that our PATH variable includes the current directory
)?/7 Q_E his step is important for the shell to locate our ngglyg_egtg_q command
\o fgj:ewj This is done as follows:

\ jg\f’w PATH=SPATH:. A
o

3. The third step is adding the_execute-(¢)-permission o the command to make 1t
executable. This is done by adding x to all parts of the mode as follows:

chmod +x forever

Now we have a command called forever that runs for a long time and that can be used to

understand job control. |
To run a job in the background, we follow the command with an a/n]’\per»sq‘nd (&). Inour

case we are going to run three forever jobs in the background as follows: \’

4N
Nl s Y ou (un
fOfEVL’f& .P _ ‘ Cn/l,(-'! q '\ C4

Cr N\ "u’]“(_ l/'{”"é\r‘j_

€ co) /T)(Inl’]
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Jorever&

[2][2500]

foreverd&

[3]12503]
Each time we run a job in the backgroun
the job id number and the second 18 the job process numb
important to be able to reference the job later on for mani

d the system displays two numbers. The fj. .
ber. These numbers are

pulation.

We can display our background job by using the command:

jobs
This will display an output similar to the following:
[1] Running forever
2] - Running forever
[3] + Running forever

The number is the job id number. The plus and minus signs referen.ce the last and the ope
before last jobs. The status of all jobs is running. The last column is the name of the

command used to create the job.

We can manipulate the jobs in several ways, as follows:
To get a job back to the foreground we use the fg (foreground) command followed by the
Job id number. E.g. to get job 2 to the foreground, we run the command:
we iyl +2 fg %2
* . 'i“f o+ This brings the job to the foreground. To send the job to the background, we press ctrl-;

\) s
vl : The job 1s moved back to the background.
M X i Run the following command:
S s s jobs

What do you notice different about job # 2?

st pat il

To resume a stopped or suspended job, we use the bg (background) command followed
by the job 1d number. To resume job 2 ( change its status to running) we use the r
command: '
bg %2 '
i Run the command:
jobs
What is the status of job # 2 now? J‘_k/l r u M{A(ﬁ;

—

To terminate a job we use the kill command followed by the job id number. E.g. to kill
‘u{)ob 3 we 1ssue the following command:
AT e kill %3

If we type the command: jobs quickly enough we will see the status of job 3 changing to
Terminated and if we check again it will disappear. |
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Do the following:
kill all remaining jobs such that none are in the background.

Write the sequence of commands needed to have the following outpul displayed when

the command “jobs” is issued:

[1] Stopped forever
[2[z Terminated forever
[3]+ Running  forever

Commands:
fq %!
crd +2Z
b Lty T2 B
fa %3
bgy 72

Process Control

A process is simply a program in execution. Eac
more processes. There are several processes running

h command we run results in one or
in the background that allow us to

use the system and provide us with different services. Interacting and manipulating

processes is called process control.

When a command is run, a duplicate copy of the parent process 15 created using
functions This copy is similar (o the original except for its process id number
that the system executes the command using the exec step which ba

command on top of the copy created as follows:

When we run the command Is under the bash

the{fork>
id). After
sically loads the new

shell, a copy of bash is created and which 1s

replaced by Is.
pid (1 00) Fork =2 pid (200) Exec 2 pid (200)
bash (local variable) bash (local variable) s (local variable)
bash code bash code Is code
bash (env. variable) 2 b_aih (env. variable) bafb (env. varEblc)

7 /C;L@

~STUDENTS-HUB.codploaded By: 1210711 @student.birzeit.edu




-

o 5 o
w 9o pomp” LL L oy

‘

(:"_-))z:)n't /0 CEST

1)
anual COMP31
Computer Science Department ( Linux OS5 Laboratory M

ss (bash) to the
- from the parent proce

Notice that the environment variables are passed

PO child process (1s).

ppIP

bove.

: happens a
Let us now run through to see the some details on what happe ot id R S s

ss status) co
To view process information, we can use thf: ps (p; ((:lclz =
FUNNINE processes we use ps with the —f option as 10
ps f

Describe the output?

“oush s pcf

Let us create two variables called var] and var2 respectively.

varl=first

var2=second 2 . S
When new variables are created they are defined as{local v_@gablej. To change a variable

portl ' - e var2 an
from local to environment, welexport it (use the export command). Let us mak
environment variable as follows:

export var2

The set command is used to display both local and environment variables. The command

env is used to check the environment variables only. Let us check for varl and var2 in
our main process (bash shell):

Run the command:
set | grep var

Which of the two variables (varl and var2) do you see in the output? Why?

bath Ly Vo )
Now run the command:-
i env | grep var

Which do you see now? Why?

% eVl ong o \ry2

3
3 ) ~ Now run a L child processes ( ksh ) as follows:
] ks ksh
’g Q Run the command:
% ps -f
| & What is the output now?
: % #Ma/

T A
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Notice the numbers pid (process id) and ppid (parent process id). Those should tell you
that bash is the parent process and ksh is the child process.
You are now in the child process. Let us check for the variables varl and var2 in the

child process (ksh).
Run the command:
set | grep var
Which of the two variables ( varl and var2) do you see in the output? Why?

Aok 7 ey | g larZ Lm@atmk—ﬂﬂ%—mﬁl b 1 > expa TR

Now. run the command:
env | grep var
Which do you see now? Why?

{

%

This shows that only environment variables are passed from parent processes (o child
processes.

As shown above any created process goes through the fork an?ggc steps explained
above. We can use the exec command to skip the fork step and just do the exec step and

see what happens, as follows:
Run the command:

ps—
Vou should have three processes ( bash, ksh, and ps
Now register the pid number for the ksh process. Now instea

command as before, run is as follows: ey
exec ps do full er{lt listin,
What processes do you see now? What happened to ksh

the ps —f process)

~hsh  plcapfeass fim Mmﬂwmiﬂumw@%lé‘u\

‘ " : COMES CINCW A wd W= , m‘qt

—f). ps—f does not exist anymore.
d of running the “ps -1~

( hint: note the pid number for

/) Y y |

S AL

What would you expect to happen if you run the command “exec ps —f” again?

——

Try it. What happened?

‘ \
- ‘ —— —————————

This shows that processes do go through both the fork and the exec steps, otherwise a

newMWNﬂﬁanmmmdﬂﬁsqu .
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-

0 = nie 20

Nice command

ose that take a long time
to run their processes at

Users may decrease the priority of their processes(-especially th
and are not of high priority-such as backups) to allow other users _
a higher priority. When they do that, they are nice and to do that they use the nice
command. The only user that can both decrease and increase the priority of his/her
processes is the root (systém administrator). Let us see how the nice command is used.
Run the command:

ps -l
Note the two new columns displayed namely:

‘PRI ( which refers to the priority of the process)

NI (which refers to the nice value of the process)
Now run the above command follows:

nice -6 ps m | VE
Notice what happened 1o the PRI and NI values for process “ps -I”. They increased.
Increasing the priority number actually makes the priority for that process less.
Now try to run the command:

nice —8 ps - ( —8 = two dashes then 8 )
What happened? Why?

_fﬂﬁﬁmm:m__dezmi yfaaq_canc'!: Netead €. Hour Pilsx éL
Fgou want ks (use Suds.

§g§ignals

Users can control their processes through sending signals using the “kill” command.
There are many signals that may be sent to a process. To get a list you may use the
following command:

man 7 signal

There are three interesting signals that stand out. Those are namely TERM (also called
SIGTERM) which has the number.15, HUP (also called SIGHUP) which has the
number 1, and KILL (also called SIGKILL) which has the number 9" The default signal
is the TERM signal.

The TERM signal tries to terminate signals cleanly and may be blocked by processes
such as shells. The HUP signal is used to restart a process to have it upload any changes
in its configuration files. The KILL signalis used to kill a process uncleanly and cannot

be blocked. Let us try the TERM and KILL signals:

Run the command we created in the beginning of this lab (forever) in the background and ¥

note the process id number given (let us assume it is 1234). Check to see that the process

is running in the background ( use the jobs command). g

Try the following command: | ‘)
kill 1234 (use the number shown for your process) g

Now recheck if the process is running with the jobs command. What did you find?

3‘
a
3
Z%

it I Sd P
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Now repeat the same steps ( 1.e. create the forever job in the background and check its
PID ( we are assuming its 1234, but it could be anything) ).

For each time you create the forever job try killing it with one of the following

commands:
(l@""\

kill @ 1234 ( specify the correct PID, we are assuming its 1234 )

kill -TERM 1234
kill -SIGTERM 1234

What did you notice about each of the three commands above?

I oy we —Bsto Al your bush_iE, 5 1ot ML; i/:lr Fn/;w 2
bot 1F Yau use. =9 s =) wanth (£ 1€ Wil c y—15 IS ehagsh 7€ (D€ €KCY

Open two{te inals t if ym‘x are usnlngle%e{ (f'hén Ope'n two'tellnet connections)

Use the ps command to determine the process id number of the terminal you are not

using, as follows:

ps—
What is the pid number for the bash process ru
pts number that your ps —f process is running.
the following command:

kill pidofbash (or kill -15 pidbash)
What happened? Why?

nning on the pts number different from the
That is the pid you need. Now 1ry running

“lThe ~1ils enNil asc SCONeERZicey

Now try the followin%k'][l ﬁgmmand:
Kill ¢9) pidofbash “Y -9 is equivalent to —KILL or -SIGKILL)

Now what happened?

L)l sirll  cice thﬂit’ﬂﬂﬂ@’

o they”
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Lab$. Text Processing Tools and Regular Expressions

Objectives

After completing this lab, the student should be able tq:
- Identify and use filters as valuable text processing tools.

' : i ient.
- Use simple regular expressions to make text processing more effic

T'ext Processing using Filters

commands called filters. These are basically

ter it to produce the requested output without
actice how to use some filters

In the pipes lab, we mentioned a group of
commands that take some input and then fil
changing the original source ofﬁinﬁﬁut. In this lab we will pr
as useful tools for text processing.

The filters we will use are ( use the manual pages ( man command ) to gel more
information on those filters and their available options):

(head and tail- yused to display lines from the beginning or end of a given input

respectively.
far:] used to view or concatenate files.
prepy used to extract certain rows (lines) from a given input. We will concentrate on the

options -1, -1(EL), -v.
fcufi used to extract certain columns from a given input. We will use the options -d, -1,

and —c.
{fr:7translates (changes) a given input to a specified output

wcs) used to count lines, words, or characters in a given mput.
@orty used for sorting a given input. We will present the options -1, -0, -1, -n, -k, and —t.

(sed: used for stream editing (changing parts of an input to a specified output)

Create the following file called sfudents using the vi command and then save and quuit:

ah6:506:Ahmad Hamdan
sh5:345:Suha HAMDAN
rd7:427:Ribhi_ahmad
hrd4:234:hamdan_ribhi
ad6:386:Arwa_Ahmad
ad5:285:ahmadi Ahmad

Each line of the file students contain three fields: student user name (e.g. ah6), student
id number (e.g. 506), and student full name ( first and last names separated by an

underscore e.g. Ahmad Hamdan), respectively.

41

el e i

o

——

—

——

3 codnloaded Bv:.121 @ student.birzelt.edu

‘»—w




Computer Science Department ( Linux OS Laboratory Manual COMP311 )

Let us now try our filters on the file students. Write down what each of the following
commands does. Make sure you understand why each command behaves that way.

head -2 students

_Az% the @thx n He {2/;@: [ fst . linec)

tail -3  students

syuel ents

What command would you use to get the fourth line only from file students (hint: mix

head and tail with pipes):

_b_fiféé& - < tudegﬁ /S 1} %ﬂgg ~i__hamdan —r L}Zéu\

\ a ™ ]t .\
A4< D L A { / i é

cat  studenis

okt VA St g K il

grep ahmad studenis

__ALW 4'h.[:._S.i:L___ wlent Lhos€  pame (S E)(ﬂ(%l “(4}3133&{4‘ 2 CLIS ¢ Sevghie

o get the same result as the previous grep command:

Join both cat and grep with pipes
-,

grep -i Ahmad students

o(uplm gl pame niclninn o 1 ;‘(jﬂ- o()‘%;;}ha ceife

grep -l Ribhi *

/\mg L w ?MF& J_MLQL{_’.LO”HZ centtsn Y voared - P RAph?
|

| YW-CH mat to f,\
grep -iv) hamdan studenis

's; nyerk matoh J_Q_Lipﬂb_ﬁ—ﬁ;—ﬁét d‘iﬁ—m =f the patters .

If(ﬂfﬁfz 1

.‘\“*g hames ale lis Feek " {'

A { ) - 1
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cut -d: -f2 students

- 4 (“ w4 '- 5 4 ‘ ‘

What command would you use 10 gef the last names for all users in file students:

[~ [{ 1
_M_MW

you use to get the [irst names of all users with last name

] {1 (¢

What command would
hamdqrg_(all cases):

' _— L - R [
- ) ) j 6 ‘;éi"‘ — 1 A L
fymﬁf A l)amcb.tq___&ha.alﬁf' C }’LdL fé—)—‘ﬁ‘“‘ *‘L J{
cut -c2,3 students

*& S‘BDCM;'E?_g eheicte fed p"zS"hHﬂ‘ '{Oéfazﬁ C’C@A_Uﬂ-ﬁ»

get the middle digit in the id numbers for all users

What command would you use 10
with last name hamdan:

gyrefl ¢ Alidetls hemdan udentcak —d: £2 [cutr ~C2,

“gz” “4-77 < students (Describe output )

r

aubpils W (splest 6 ctudeats i upperOUCC

What command would you use to get the first names ( all in lower case ) of all users
that have the word ahmad (all cases) as part of their full name:

grep i chmapl students | be WE-Z— “a-27 jculs i £z
| cut i -[{

_hre
wc  <l)students

ShowS number of lings n Mﬂts r[/«/'w 5};’4\{92&{)

head -1 students | cut -d: -f3 |cut -d_ -f2 | we - : .

drws nundear o chagractes \n And ngme  of frs b shurlAVE ()

_What command would you use to count the number of files in your home directory?
Hint: use the ls and we commands:

le—=3% {ML"’L — Tk i
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sort students  ( Describe output )

e heyac HI
sort -0 result students (What happened? )

'[/ el el S(}’(“J “or

sort -k2 < -m ) students (Describe oulput )

gar ES nmmml/#

What command would you use fo list all the first names of users in file students sorted
based on lower case letters and without repetition ( hint: check the &f and <ajoptions

for sori): tmff B UpPei (af e
SorE - 3'/1( S tud eal s ‘éllt . -[i '\‘(C,lé :d, ' 7("

ced ‘s/ahmad/damha/’ students

i oL~
iW‘J-IL‘- hey — every T{Jl-hﬂlaLL o dﬂﬂlﬁ@(

ommand with the I (ignore case) option, as

What is different when we run the same ¢

follows:
sed ‘s/ahmad/damha/t’ students

san ac  Qlave. byl e 1S L_{@g&”rggg,g 5-1,45(_.“,4?

the g (¢lobal) option, as

What is different when we run the same command with
follows:

sed ‘s/ahmad/damha/ig’ students

SAME s ahave but Chgnggg all  gecuranle 6L Q-um“{zz '

Regular Expressions

Some of the filters mentioned above such as grep and sed may use what we call regular
expressions to be more powerful and precise. To get more information about the power
and extent of regular expressions, you can read the man pages using the command:

man regex

We will just give a very basic introduction (a simple taste) to how regex may be used
with some filters. The following are some common regular expressions:
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Let us try some commands with regex.

| aboratory Manual COMP311)

if it iven line.
: :od to a pattern if it is at the end of a given | .
E 3PP!“‘-‘d P £ it is at the beginning of a given line.

[abc]: meansaorborc
[*abc]: means all characters except &, b, or c.

Write down what each command does:

grep -i ‘hamdan$’ students

: s :
?fﬁ{lt; QLH EMJ H’T : - l / N 71 ("M E g AL LK

cut -d: -f3 students | grep -i ‘“ahmad’

¥

pooks all name thab ewe st < ivith Bhmedd
cut -d: -f3 students | cut -d_ -f1 | grep -i ‘“ahmad$’

jame<  as  glwswe  huyk QLMEZ the éﬁé Naye onj;tr.
cut -d: -fI students | grep a[dh][ "6].

Ppng all names Yhat have hsth ah,_Lo.A_tbqi{' J“"AJ e

cut -d: -f3 students | sed ‘s/>ahmad/sameer/ig’

wﬁtdfgumn_eacﬁﬁ w/ ahmad gnare cage
sed ‘s/ahmad$/Sameer/i’ students

_stuolen t< &a_dig ittt ehmad il bi__ﬁh%gad Fo \amer

Using what you learned above, write the commands that are needed to extract and
display the following information from the /etc/passwd file:

Display the last names of all the users sorted by their user

id di
order): numbers (ascending
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List the login names for all users with the bash as their default shell.

Display the default sh ell used by user root.

~ Display the number of files in directory Jetc that end with the word .conf

Is =] ﬁ/éaé-&/l iJr O fef LQ.LJIE# {J,J_L"O( o
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Lab9. Shell Scripts (I) —Introduction

Objectives

After completing this lab, the student should be able to:

- Create and execute simple shell scripts. ; K :
- Use positional parameters and shifting to pass command line arguments to scripts,

Introduction to Shell Scripts

tools in Linux is the ability to group several commapds into
Scripts are also used as configuration and

tem. Let us start by writing and

One of the most powerful
scripts in order to automate manual tasks.

setup files in different areas of the Linux File Sys |
executing our first simple script. To create and setup a script you need to do the

following:
1- Using the vi editor open a new file and write your script as follows:
vi myfirst
echo this is my first Linux script
echo I like it
echo bye

:wq (save and quil)

2- You now need to add the x (execute) permission-to your script to run it. This 1s
done only the first time you create your script. If you try to run your script and
get the error “permission denied” then the reason would most likely be that you

did ;n_ozd*ﬁ_thjs_st‘ep. To add the x permission run the following command:

chmod +x myfirst
You must make sure that you have the following line added to the end of your
environment setup file ( .bash_profile ): ;

PATH=SPATH:. o5 '/ myiet
To make this step take effect you either exit the system and log back in or you run
the following command:

. .bash profile
This adds the current directory (.) to your search path which would make the shell

search for your script in the current directory. If you try to run your script and get
the error “permission denied” then the reason would most likely be that you are

missing this step.
This third step is only done once for all your future script to run without trouble.

Now you are ready to run your first script by typing its name on the command line as

follows:

myfirst
What was the result of running the script?
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