Exercise 
Q.1.How to Define variable x with value 10 and print it on screen.
Q.2.How to Define variable xn with value Rani and print it on screen
Q.3.How to print sum of two numbers, let's say 6 and 3?
Q.4.How to define two variable x=20, y=5 and then to print division of x and y (i.e. x/y)
Q.5.Modify above and store division of x and y to variable called z
Q.6.Point out error if any in following script

	$ vi variscript
#
#
# Script to test MY knowledge about variables!
#
myname=Vivek
myos = TroubleOS
myno=5
echo "My name is $myname"
echo "My os is $myos"
echo "My number is myno, can you see this number"


Answer to Variable sections exercise 

Q.1.How to Define variable x with value 10 and print it on screen.
$ x=10
$ echo $x

Q.2.How to Define variable xn with value Rani and print it on screen
For Ans. Click here
$ xn=Rani
$ echo $xn

Q.3.How to print sum of two numbers, let's say 6 and 3
$ echo 6 + 3
This will print 6 + 3, not the sum 9, To do sum or math operations in shell use expr, syntax is as follows  
Syntax: expr   op1   operator   op2
Where, op1 and op2 are any Integer Number (Number without decimal point) and operator can be
+ Addition
- Subtraction
/ Division
% Modular, to find remainder For e.g. 20 / 3 = 6 , to find remainder 20 % 3 = 2, (Remember its integer calculation)
\* Multiplication
$ expr 6 + 3 
Now It will print sum as 9 , But
$ expr 6+3
will not work because space is required between number and operator (See Shell Arithmetic)

Q.4.How to define two variable x=20, y=5 and then to print division of x and y (i.e. x/y)
For Ans. Click here
$x=20
$ y=5
$ expr x / y 

Q.5.Modify above and store division of x and y to variable called z
For Ans. Click here
$ x=20
$ y=5
$ z=`expr x / y`
$ echo $z 
Q.6.Point out error if any in following script

	$ vi   variscript
#
#
# Script to test MY knolwdge about variables!
#
myname=Vivek
myos   =  TroubleOS    -----> ERROR 1
myno=5
echo "My name is $myname"
echo "My os is $myos"
echo "My number is   myno,   can you see this number"  ----> ERROR 2


Following script should work now, after bug fix!

	$ vi   variscript
#
#
# Script to test MY knolwdge about variables!
#
myname=Vivek
myos=TroubleOS
myno=5
echo "My name is $myname"
echo "My os is $myos"
echo "My number is   $myno,   can you see this number"


Pipes

A pipe is a way to connect the output of one program to the input of another program without any temporary file.
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Examples:
	Command using Pipes
	Meaning or Use of Pipes

	$ ls | more
	Output of ls command is given as input to more command So that output is printed one screen full page at a time.

	$ who | sort 
	Output of who command is given as input to sort command So that it will print sorted list of users

	$ who | sort > user_list
	Same as above except output of sort is send to (redirected) user_list file

	$ who | wc -l 
	Output of who command is given as input to wc command So that it will number of user who logon to system

	$ ls -l | wc  -l   
	Output of ls command is given as input to wc command So that it will print number of files in current directory.

	$ who | grep raju
	Output of who command is given as input to grep command So that it will print if particular user name if he is logon or nothing is printed (To see particular user is logon or not)


What is Processes

Process is kind of program or task carried out by your PC. For e.g.
$ ls -lR 
ls command or a request to list files in a directory and all subdirectory in your current directory - It is a process.

Process defined as:
"A process is program (command given by user) to perform specific Job. In Linux when you start process, it gives a number to process (called PID or process-id), PID starts from 0 to 65535."

Why Process required

As You know Linux is multi-user, multitasking Os. It means you can run more than two process simultaneously if you wish. For e.g. To find how many files do you have on your system you may give command like:

$ ls / -R | wc -l
This command will take lot of time to search all files on your system. So you can run such command in Background or simultaneously by giving command like

$ ls / -R | wc -l &
The ampersand (&) at the end of command tells shells start process (ls / -R | wc -l) and run it in background takes next command immediately.

Process & PID defined as:
"An instance of running command is called process and the number printed by shell is called process-id (PID), this PID can be use to refer specific running process."

Linux Command Related with Process

	For this purpose
	Use this Command
	Examples*

	To see currently running process 
	ps
	$ ps

	To stop any process by PID i.e. to kill process
	kill    {PID}
	$ kill  1012

	To stop processes by name i.e. to kill process
	killall   {Process-name}
	$ killall httpd

	To get information about all running process
	ps -ag
	$ ps -ag

	To stop all process except your shell
	kill 0
	$ kill 0

	For background processing (With &, use to put particular command and program in background)
	linux-command  &
	$ ls / -R | wc -l &

	To display the owner of the processes along with the processes  
	ps aux
	$ ps aux

	To see if a particular process is running or not. For this purpose you have to use ps command in combination with the grep command
	  

ps ax | grep  process-U-want-to see

 
	For e.g. you want to see whether Apache web server process is running or not then give command 

$ ps ax | grep httpd

	To see currently running processes and other information like memory and CPU usage with real time updates.
	top
See the output of top command.
	
$ top

Note that to exit from top command press q.

	To display a tree of processes
	pstree
	$ pstree


* To run some of this command you need to be root or equivalnt user.

NOTE that you can only kill process which are created by yourself. A Administrator can almost kill 95-98% process. But some process can not be killed, such as VDU Process.

Exercise: 
You are working on your Linux workstation (might be learning LSST or some other work like sending mails, typing letter), while doing this work you have started to play MP3 files on your workstation. Regarding this situation, answer the following question:

1) Is it example of Multitasking?
2) How you will you find out the both running process (MP3 Playing & Letter typing)?
3) "Currently only two Process are running in your Linux/PC environment", Is it True or False?, And how you will verify this?
4) You don't want to listen music (MP3 Files) but want to continue with other work on PC, you will take any of the following action:

1. Turn off Speakers 

2. Turn off Computer / Shutdown Linux Os 

3. Kill the MP3 playing process 

4. None of the above 

1) Is it example of Multitasking?
Ans.: Yes, since you are running two process simultaneously.

2) How you will you find out the both running process (MP3 Playing & Letter typing)?
Ans.: Try $ ps aux or $ ps ax | grep  process-you-want-to-search 
3) "Currently only two Process are running in your Linux/PC environment", Is it True or False?, And how you will verify this?
Ans.: No its not true, when you start Linux Os, various process start in background for different purpose. To verify this simply use top or ps aux command.

4) You don't want to listen music (MP3 Files) but want to continue with other work on PC, you will take any of the following action:

1. Turn off Speakers 

2. Turn off Computer / Shutdown Linux Os 

3. Kill the MP3 playing process 

4. None of the above 

Ans.: Use action no. 3 i.e. kill the MP3 process.
Tip: First find the PID of MP3 playing process by issuing command:
$ ps ax | grep mp3-process-name 
Then in the first column you will get PID of process. Kill this PID to end the process as:
$ kill  PID
Or you can try killall command to kill process by name as follows:
$ killall  mp3-process-name
Common Features

Figure 1 illustrates some features that are common to both bash and tcsh. 

	Symbol 
	Description 

	>
	Redirect output 

	>>
	Append output to a file 

	<
	Redirect input 

	<<
	Redirect input ("Here" document) 

	|
	Pipe output 

	&
	Run process in background 

	;
	Separate commands on one line 

	*
	Match character(s) in filename 

	?
	Match single character in filename 

	!n
	Repeat command number n

	[...]
	Match any characters enclosed 

	(...)
	Execute commands in a subshell 

	"..."
	Quote allowing variable and command expansion 

	'...'
	Literal string 

	`...`
	Command substitution 

	\
	Quote following character 

	$var
	Variable expansion 

	$$
	Process ID 

	$0
	Command name 

	$n
	nth argument (0...9) 

	$*
	All arguments 

	$?
	Exit status 

	#
	Begin comment 



Figure 1: Common symbols
Q.Write script to print nos as 5,4,3,2,1 using while loop.

i=5

while test $i != 0

do


echo $i


i=`expr $i - 1`

done

