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BASH Programming

3 Hour Bash Tutorial

In this article, you will learn from printing a simple “Hello World” to using conditional
statements such as if statements, case statements to using loops such as while, for until
loops to awk, grep, sed, and debugging bash scripts. We will cover the following topics in
this article:

The following topics of bash scripting are covered in this article:

. Hello Bash Scripting

. Redirect to File

. Comments

. Conditional Statements
. Loops

. Script Input

. Script Output
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. Sending output from one script to another
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. Strings Processing
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. Numbers and Arithmetic
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. Declare Command
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. Functions
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. Files and Directories
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. Sending Email via Script
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. Wait for a File system using inotify
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. Introduction to grep
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. Introduction to awk
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. Introduction to sed
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. Debugging Bash Scripts

1. Hello Bash Scripting ©

In this topic, you will learn about the basics of Bash scripting and how you can create a file
for writing the script to print ‘Hello’ by using bash scripting. After that, you know how to
allow the file to become executable.
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Press ‘CTRL+ALT+T’ to open up the terminal or you can search the terminal manually.
Type the following command in the terminal

$ cat /etc/shells

Running the above ‘cat’ command gives the following output.

This command shows all the shells available on your system and you can use any of
them. For this task, you should check whether you have a bash shell in your system or
not. To know the path of the bash, you have to write the command ‘which bash’ in the
terminal that gives the path of the shell. This path should be written in every bash script

for its execution.
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Now open the terminal from the Desktop. You can do it manually by going to the desktop
and then by selecting the option of ‘open in terminal’ or by using the command ’cd
Desktop/’ in the current terminal. Create a script using the command ‘touch helloScript.sh’

Open the ‘helloScript.sh’ file and the following commands in the file.

#! /bin/bash
echo "hello bash script"

Save the file, go back to the terminal, and execute the ‘Is’ command to confirm your file
existence. You can also use the ‘Is -al’ to get the details about your file, which results in

the following:



https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvARA4uTbkzbtNSAWP6drNsAOHGfs8zaWwH54xyuGMganxaScv5iNF3jnb6mvmWllcX2Y5ZcCoa1U_Kg9w_7W7BMtu9GrFt7vOIEV_YdUZpm4UYJ3A-xOp12YidHXhM8wk3yQ80viWG9Yw2i83VkbjueFr8GDIdVAZXNV38nbTX5q1pivMPkMZ-0qmFhc8xAE3uRjs7HNuOEp7AN5H8FoargIATVCZS5SW010al-66uU_sEp3TLZg70OzWE8hOL6qLBVBYQDXeTUS8wFYRQZYCOh5BA_qDb8_aAE86tDvA7tiJ5S7r9VOK10dy3-4BLsM5mTsj7uidFgVuXAOhyMAGUMm8bQmsfnmR5AcfnKLsdNdHjKvz9PWGtpQpM6mdo_lMJCrFv3WXckw9QbOPDfaI&sai=AMfl-YT2V3_pomHmTn6q3TONzC0vuLNLpmcHbYTi95sOUqN3OzkQTroGI6NMbuY6Ve_ygd0uYtdFfUi0V5ti6TNcKxhvvTBy9tGW3ZRr3jrmB8Dw0O32BhGECykuAi3ohlCHzEWKjXldMaI9YyHV8eiin_cvxCTavUx_&sig=Cg0ArKJSzArQ_rVb68cS&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.adthrive.com/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvARA4uTbkzbtNSAWP6drNsAOHGfs8zaWwH54xyuGMganxaScv5iNF3jnb6mvmWllcX2Y5ZcCoa1U_Kg9w_7W7BMtu9GrFt7vOIEV_YdUZpm4UYJ3A-xOp12YidHXhM8wk3yQ80viWG9Yw2i83VkbjueFr8GDIdVAZXNV38nbTX5q1pivMPkMZ-0qmFhc8xAE3uRjs7HNuOEp7AN5H8FoargIATVCZS5SW010al-66uU_sEp3TLZg70OzWE8hOL6qLBVBYQDXeTUS8wFYRQZYCOh5BA_qDb8_aAE86tDvA7tiJ5S7r9VOK10dy3-4BLsM5mTsj7uidFgVuXAOhyMAGUMm8bQmsfnmR5AcfnKLsdNdHjKvz9PWGtpQpM6mdo_lMJCrFv3WXckw9QbOPDfaI&sai=AMfl-YT2V3_pomHmTn6q3TONzC0vuLNLpmcHbYTi95sOUqN3OzkQTroGI6NMbuY6Ve_ygd0uYtdFfUi0V5ti6TNcKxhvvTBy9tGW3ZRr3jrmB8Dw0O32BhGECykuAi3ohlCHzEWKjXldMaI9YyHV8eiin_cvxCTavUx_&sig=Cg0ArKJSzArQ_rVb68cS&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.adthrive.com/

It is clear from the output that the file is not executable yet. ‘rw-rw-r—" shows that the
Owner of the file have the read and write permission related to the file, others Groups also
have the same permissions, and the public have the only the permission to read the file.
To make this script executable you have to run the following command in your terminal.

$ chmod +x helloScript.sh
Then use the ‘Is -al’ command to check ‘helloScript.sh’ file permission, which should give

you the following output.

Now execute the file using the command-./helloScript.sh’ in the terminal. For changing the
file content, you can go back to the file. Edit the content given in the ‘echo’ command and

then execute the file again. It will display the desired result hopefully.
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2. Redirect to File

In this topic, you will learn how to capture the output from the shell or the output of a file
and send it to another file. For that, you have to add the following command in your
‘helloScript.sh’

echo “hello bash linuxhint audience” > file.txt

Save the file and go back to the terminal and run your script by the command
“./helloScript.sh’. It will show you the following output. Press ‘Is -al’ to confirm the existence
of a new file.

You can also take the file from the shell and save it into a file. For that, you have to write
the script ‘cat > file.txt’. Save it and run the script. Now whatever you will write in this shell
will be stored in the ‘file.txt’
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And then come out of this process by pressing ‘CTRL+D’. The script ‘cat > file.txt’ will
replace the text with whatever you write in the terminal. To create a script that can append
the content of ‘file.txt’ you have to write ‘cat >> file.txt’ in your script. Save the file, run the
script by the command ‘./helloscript.sh’ in the terminal. Now, anything you will write in the
terminal will be added to the file along with the text the file already has.



https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsstIo96Py8zlBcGwkdw9mvRPYGPsNJTYt9Ieccqn4hhdEh9ZbX6Q_vdJEk3GBeBwNgtT2SF7JePb7lKHP5VgCDl11Qc_uN1chKNdZqOjN-0eq9XKuGL-GpoEkx_jnLIlZPERuhAyGEq1OKw9Wv0p5yRugpA5WXfLD0xy8TMMJ-add_sqHU_VAbd7aw5HBgIDLhsbCNAwIDlKxMMzybtm-ZurZavA8Jo5Wndtu0Mdg-jDrUYzn-aNtRZYsxE5jLQZnpZp8pum4bRAj_V6MNGKc5yzqGccwoW9p9k6QhoVbNy4myspMuSzOMEgq9_ks9tCuqLa5ow95r3K4pQzZeguZgVOMwrqgIc14VkWaqA386Ss4rcZ1coQqAiM-PPUSfaA4QRMoSiCAIHi05Ih_LVeJo&sai=AMfl-YRA62klcG2LFiClxvfzgkSxrescsU9aYaXClRFUuxxloKGkSjMy3E8_A84jweGKvrjY_paFo0ryzmhdZg-OFh41ozsjKv4lIVtBjnpx_Mgxlvb8daccGX78f03XDnDilUZOBDYeOhTUZkgu8-vL2zoeY1lGLubF&sig=Cg0ArKJSzBxSNmwFZzRI&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.adthrive.com/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsstIo96Py8zlBcGwkdw9mvRPYGPsNJTYt9Ieccqn4hhdEh9ZbX6Q_vdJEk3GBeBwNgtT2SF7JePb7lKHP5VgCDl11Qc_uN1chKNdZqOjN-0eq9XKuGL-GpoEkx_jnLIlZPERuhAyGEq1OKw9Wv0p5yRugpA5WXfLD0xy8TMMJ-add_sqHU_VAbd7aw5HBgIDLhsbCNAwIDlKxMMzybtm-ZurZavA8Jo5Wndtu0Mdg-jDrUYzn-aNtRZYsxE5jLQZnpZp8pum4bRAj_V6MNGKc5yzqGccwoW9p9k6QhoVbNy4myspMuSzOMEgq9_ks9tCuqLa5ow95r3K4pQzZeguZgVOMwrqgIc14VkWaqA386Ss4rcZ1coQqAiM-PPUSfaA4QRMoSiCAIHi05Ih_LVeJo&sai=AMfl-YRA62klcG2LFiClxvfzgkSxrescsU9aYaXClRFUuxxloKGkSjMy3E8_A84jweGKvrjY_paFo0ryzmhdZg-OFh41ozsjKv4lIVtBjnpx_Mgxlvb8daccGX78f03XDnDilUZOBDYeOhTUZkgu8-vL2zoeY1lGLubF&sig=Cg0ArKJSzBxSNmwFZzRI&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.adthrive.com/




Comments have no value in the script. In the script, if you write comments it does nothing.
It explains the code to the current programmer which was written earlier. In the topic, you
will learn these three things.

e One-line Comments
e Multi-line Comments

e HereDoc Delimeter

For a One-line comment, you can use ‘#’ sign before the comment statement. You can
write the following code in your ‘helloScript.sh’.

#! /bin/bash

#this is_a cat command
cat>> file.txt

While programming, you may have multiple lines of code and for that case, you cannot
simply use these one-line comments line by line. This will be the most time-consuming
process. To solve this problem, you can prefer the other method of commenting, which is
a Multi-line comment. All you have to do this is to put ‘: * * before the beginning of the first
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comment and then write * * ‘after the last comment. You may look up to the following script

for a better understanding.

#!‘/bin/bash
This is the segment of multi-line comments

Through this script, you will learn
Uow to do multi-line commenting

cat>>file.txt

So these lines have no value. They just exist in your script for a better understanding of
the code.

The next thing you are going to learn is hereDocDelimeter. Heredoc is a phenomenon,
that helps you interact with the shell. The visible difference between the comments
andhereDocDelimeter is that the lines under hereDocDelimeter are going to be displayed
on the terminal and in the case of comments, the comments only exist within the script
after their execution. The syntax of the hereDocDelimeter is given below.

#! /bin/bash

cat << hereDocDelimeter

this is a hereDocDelimeter

It is a variable

You can name it whatever you want to
hereDocDelimeter

Execute the script and you will see the following output.
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4. Conditional Statements

In this topic, you are going to know about if statements, if-else statements, if-else if
statements, conditional statements using AND and OR operators.

If statement

To write the condition in if segment you have to give an extra within [ ]’ before and after
the condition. After that, state your condition code, go to the next line, write ‘then’, and
state the lines of code you want to execute if the condition is true. In the end, use ‘fi’ to
close the if statement. Below is an example script code that comprehends the syntax of
the if statement.

#! /bin/bash
count=10

if [ $count -eq 10 ]
then

o echo "the condition is true"
i

Firstly this script assigns a value of ‘10’ to a variable ‘count’. Coming towards the block of
the ‘if’, ‘[ $count -eq 10 ]’ is a condition that checks whether the value of the count variable
is ‘equals to’ 10 or not. If this condition becomes true, then the execution procedure will be
moved towards the next statements. ‘then’ specify that if the condition is true, then
execute the block of code written after me. At the end fi’ is the keyword that shows the
ending of this if-statement block. In this case, the condition is true, as the ‘Scount’ is
representing the value of the variable count which is 10. Condition is true, moving to ‘then’
keyword and printing ‘the condition is true’ on the terminal.
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What if the condition is false? The program doesn’t know what to do because you don’t
have an ‘else block’. In ‘else clock’ you can write the statements which are going to be
executed when the condition is wrong. Here is the code you can write in your
‘helloScript.sh’ file to see how the else block works in your program.

#! /bin/bash

count=11
if [ $count -eq 10 ]
then
echo "the condition is true"
else

- echo "the condition is false"
i

In this program, the ‘count’ variable is assigned with the value of 11. The program checks
the ‘if statement’. As the condition in if block is not true, it will move towards the ‘else’

block ignoring the whole ‘then’ section. The terminal will show the statement that the
condition is false.

There also exists another format for writing the condition. In this method all you have to do
is to replace the [ ] with ‘(())’ brackets and write the condition between them. Here is an

example of this format. ®




#! /bin/bash

count=10
if (C $count > 9 ))
then
echo "the condition is true"
else

o echo "the condition is false"
i

Executing the above code written in ‘helloScript.sh’ file will give you the following output.

If-else if statements

When you use an if-else if as a block of statements in your script, the program double-
checks the conditions. Likewise, if you write the below example code in ‘helloScript.sh’,
you will see that, the program first checks the ‘if’ condition. As the ‘count’ variable is

J

assigned the value of “10’. In the first ‘if’ condition, the program makes sure that the ‘count
has a value greater than 9 which is true. After that the statements written in the ‘if’ block
will be executed and come out of it. For example, if we have a case in which the condition
written in ‘elif’ is true, then the program will only execute the statements written in the ‘elif’
block and will ignore the ‘if’ and ‘else’ block of statements.

#! /bin/bash

count=10
if (C $count > 9 ))
then
echo "the first condition is true"
elif (C $count <= 9 ))
then
echo "then second condition is true'
else
echo "the condition is false"

fi




AND operator

To use an ‘AND’ operator in your conditions you have to use the symbol ‘&&’ between
your conditions to check both of them. For example, if you write the following code in your
‘helloScript.sh’ you will see that the program will check both conditions ‘[ “fage” -gt 18 ]
&& [ “Sage” -It 40 ]’ that if the age is greater than 18 AND the age is less than 40 which is
false in your case. The program will neglect the statements written after ‘then’, and will
move towards the ‘else’ block by printing “age is not correct’ on the terminal

#! /bin/bash

age=10
if [ "$age" -gt 18 ] && [ "$age" -1t 40 ]
then
echo "age is correct"
else

echo "age 1is not correct"
fi

By executing the above code written in ‘helloScript.sh’, you will see the following output.




#! /bin/bash

age=30
if [[ "$age" -gt 18 && "$age" -1t 40 1]
then
echo "age is correct"
else

echo "age 1is not correct"
fi

The condition is correct in this case, as the age is ‘30’. You will have the following output.

You can also use ‘-a’ in place of ‘&&’ to use the AND operator in your program’s
conditions. It will work the same.

#! /bin/bash

age=30
if [ "$age" -gt 18 -a "$age" -1t 40 ]
then
echo "age is correct"
else

o echo "age is not correct"”
i

Save this code in your ‘helloScript.sh’ script and execute it from the terminal




OR operator

If you have two conditions and you want to execute the preceding statements if any of
them or both of them are true, OR operators are used in these cases. -0’ is used for
representing OR operator. You can also use the ‘ Il ’sign for it.

Write the following sample code in ‘helloScript.sh’ and execute it from the terminal to
check its working.

#! /bin/bash

age=30
if [ "$age" -gt 18 -o "$age" -1t 40 ]
then
echo "age is correct"
else

echo "age is not correct"
fi

You can also try different conditions for a better understanding of the OR operator.




Some of the examples are given below. Save the script in ‘helloScript.sh’ and execute the

file through the terminal by writing the command

$ ./helloScript.sh

#! /bin/bash

age=30
if [ "$age" -1t 18 -o "$age" -1t 40 ]
then
echo "age is correct"
else

echo "age 1is not correct"
fi

#! /bin/bash

age=30
if [ "$age" -1t 18 -o "$age" -gt 40 ]
then
echo "age is correct"
else

echo "age is not correct"
fi




if [[ "$age" -1t 18 || "$age" -gt 40 ]]
then

echo "age is correct"
else

echo "age is not correct"
fi

#! /bin/bash

age=30
if [ "$age" -1t 18 J Il [ "$age" -gt 40 ]
then
echo "age is correct"
else )
echo "age is not correct"
fi
5. Loops

In this topic, we will discuss

While loops

Until loops

For loops

Break and Continue statements

While loops:



false, the while loop is terminated. Go back to your script for writing the code has a loop in
it. Use the keyword ‘while’ and after that write the condition to check. After that use the ‘do’
keyword, and then write a bunch of statements you want to execute if your program’s
condition is true. You also have to write the increment status here as it let the loop to go

on. Close the while loop by writing the keyword ‘done’. Save the script as ‘helloScript.sh’.

#! /bin/bash

number=1
ghile [ $number -1t 10 ]
o)

echo "$number"
number=$CC number+1 ))
done

Run the script using ‘$ ./helloScript.sh’ command in the terminal and you will see the
following output on your terminal.

In the While loop, first of all, the condition is checked if it is true or not. In case the
condition is false, it will come out of the loop and terminate the program. However, if the
condition is true, the execution sequence will move toward the statement written after the
keyword ‘do’. In your case, it will print the number due to the use of the ‘echo’ statement.
Then you have to mention the increment statement that let the loop to loop itself. After
incrementing the condition variable, It will again check the condition and move forward.
When the condition becomes false it will come out of the loop and terminate the program.




number=1
ghile [ $number -le 10 ]
o}
echo "$number"
number=$CC number+1 ))
done

Until loops:

Until Loop executes the block of code (enclosed in do...done) when the condition is false
and keep executing that till the condition becomes true. Once the condition becomes true,
the until loop is terminated. The syntax of Until loops are almost the same as that of while
loop except you have to use the word ‘until’ in place of ‘while’. In the example given below,
a variable named ‘number’ is assigned a value of ‘1°. In this example, the loop will check
the condition, if it is false it will move forward and print the value of the ‘number’ variable
on the terminal. Next, we have the statement related to the increment of the ‘number’
variable. It will increment the value and will check the condition again. The value will be
printed again and again until the ‘number’ variable values become 10. when the condition

becomes false, the program will be terminated.

#! /bin/bash

number=1
antil [ $number -ge 10 ]
o
echo "$number"
number=$CC number+1 ))
done

Save the above code in your ‘helloScript.sh’ file. Run it using the command

$ ./helloScript.sh

You will see the following output.




For loops:

It is a type of loop in which we specify the condition according to which the loop will be
executed repeatedly. There are two fundamental ways of writing the for loops in your
code. In the first method, you can write the numbers for iteration. In the code given below,
for loop will be executed 5 times, as these iterations are specified for the variable ‘i’ that
controls the iterations. Save the code in the script file ‘helloScript.sh’.

#! /bin/bash

for iin 123 45
do _

echo $i
done

Execute the ‘helloScript.sh’ file by typing the following command in the terminal.

$ ./helloScript.sh

You will get the following output for the script.




loop. In this method, you have to declare the starting and ending point of the iteration such
as in the below example code ‘for i in {0..10}, for loop will be executed 10 times. ‘0’ is
defined as the starting point and ‘10’ is defined as the ending point of the iteration. This for
loop will print the value of ‘i’ in each iteration.

#! /bin/bash

for i in {0..10}
do .

echo $1i
done

Save the code in the file ‘helloScript.sh’. Execute the file and you will see the following

output.

You can also define the increment value for the variable that controls the loop. For
example in ‘for iin {0..10..2}, 0 is the starting point of the loop, 10 is the ending point and
the loop will execute the ‘echo $i’ statement with the increment of 2 in ‘i’. So in the
example given below the program will printout O in the first run of the loop, then it will
increment the value of ‘i’. Now the value of i’ is 2. It will print 2 on the terminal. This code
will print the value of i’ as 0,2,4,6,8,10.

#! /bin/bash
for 1 in 0 10 21




There is another method of writing the ‘for loop’ which is conventional across all the
programming language. The below example code used this method to represent the ‘for
loop’. Here in the statement * for (( i=0; i<5; i++))’, ‘i’ is the variable that controls the whole
loop. Firstly it is initialized with the value ‘0’, next we have the control statement of the
loop ‘i<5’ that states that the loop will be executed when it has the value 0,1,2,3, or 4.
Next, we have ‘i++ which is the increment statement of the loop.

#! /bin/bash
for (C 1=0; 1<5; i++ ))

do _
echo $i
done

The program will come to the for a loop. ‘i’ is initialized with 0 and it will check the
condition that ‘i’ has a value less than 5, which is true in this case. It will move on and print
the value of i’ as ‘0’ on the terminal. After that value of i’ is incremented, and then the
program will again check the condition whether its value is less than 5 which is true, so it
will again printout the value of ‘i’ which is “1°. This execution flow goes on until ‘i’ reaches
the value of ’5’ and the program will come out of the for loop and the program will be
terminated.

Save the code. Execute the file from the terminal and it will show the following output.




Break and continue statement

A break statement is used to terminate the loop at the given condition. For example, in the
code given below, for loop will do its normal execution until the value of ‘i’ is 6. As we have
specified this thing in code that the for loop will break itself and stop further iterations

when ‘i’ become greater than 5.

#! /bin/bash
gor (C 1=0; 1<=10; i++ ))
o)
if [ $1 -gt 5 1]
then
break
fi
echo $i
done

Save the script and execute the file. It will give you the following output.

Continue statement works as opposed to the break statement. It skips the iteration
wherever the condition is true, and move toward the next iteration. For example, the code




iteration whenever the value of “i equal to 3 or 7, and move to the next iteration without
printing them.

Execute the following code for a better understanding of this concept.

#! /bin/bash
gor (C 1=0; 1<=10; i++ ))
o)
if [$1 -eq3 ] Il [ %1 -eq 7]
then
continue
fi

echo $i
done

6. Script input
The first example in this topic refers to the code where you can give a single command for
executing your script and giving values as an input for the script.

®

#! /bin/bash
echo $1 $2 $3

This code will print out three values on the terminal. Save the above code in the script
‘helloScript.sh’ and write the command to ‘./helloScript.sh’ with three values which will be
printed on the terminal In this example ‘BMW’ represents ‘$1’, ‘MERCEDES’ represents
‘$2’, and ‘TOYOTA’ represents ‘$3’.




If you also specify ‘$0’ in the echo statement, it will print the script name also.

#! /bin/bash
echo $0 $1 $2 $3

You can also use the arrays for this purpose. For declaring an array of infinite numbers
use the code ‘args=(“$@”)’, in which ‘args’ is the name of the array and ‘@’ represents
that it may have an infinite number of values. This type of array declaration can be used
when you don’t know about the size of the input. This array will assign a block for each of
the input and will continue to do so until it reaches the last one.




#! /bin/bash

ou can also specify the array size here

o ${args[®§} ${args[1]1} ${args[2]}

Save the script in the file ‘helloScript.sh’. Open up the terminal and execute the file using
the command ‘./helloScript.sh’ with the values that represent the elements of the declared
array in the script. According to the command used below, BMW’ represents ${args[0]},
‘MERCEDES'’ represents ${args[1]}, and ‘HONDA'’ represents ${args[2]}.

The code given below can be used to declare an array having an infinite number of
values, and printing those values on the terminal. The difference between this and the
previous example is that this example will print out all the values that represent the array
elements and the command used in the previous example ‘ echo ${args[0]} ${args[1]}
${args[2]} will only print first three values of the array.

#! /bin/bash

args=("%$@")
echo $@




#! /bin/bash

args:( $@")
echo $@ #prints all the array elements
echo $# #print the array size

Reading file using stdin

You can also read a file using ‘stdin’. To read a file using a script what you have to do is
first use a while loop in which you will write the code to read the file line by line and
printing that on the terminal. After closing the while loop using the keyword ‘done’, specify
the path of the ‘stdin’ file’ < "${1:-/dev/stdin}" ’ as we are using it for reading a file. The

script given below can be used for a better understanding of this concept.

#! /bin/bash

while read line
do
echo "$line"
done < "${1:-/dev/stdin}"

Save the script in the file ‘helloScript.sh’. Open up the terminal and write the command to
execute ‘helloScript’ with the file name you want to read. In this case, the file we want to
read is placed on Desktop with the name ‘Untitled Document 1°. Both \' is used to
represent that this is a single file name, Otherwise simply writing ‘Untitled Document 1’ will

be taken as multiple files.

$ ./helloScript.sh Untitled\ Document\ 1




7. Script output

In this topic, you are going to learn about standard output and standard error. Standard
output is the output stream of the data which is the result of the commands whereas
standard error is the location of the error messages from the command line.

You can redirect the standard output and standard error to single or multiple files. Script
code given below will redirect both to a single file. Here ‘Is -al 1>file1.txt 2>file2.txt’, 1
represents the standard output and 2 represents the standard error. Standard output will
be redirected to file1.txt’ and standard error will be redirected towards ‘file2.ixt’.

#! /bin/bash
1s -al 1>filel.txt 2>file2.txt

Save this code in ‘helloScript.sh’ and run it through the terminal using the command ‘$
J/helloScript.sh’. Firstly it will create the two files on Desktop and then redirect their
respective output. After this, you can use the ‘Is’ command to check whether the files are
created or not.




As you can see standard output is redirected to ‘file1.txt’.

file2.txt’ is empty because there exists no standard error for the script. Now let’s try to
create a standard error. For that, you have to change the command from ‘Is -al’ to ‘Is +al’.
Save the script given below execute the file from the terminal, reload both files and see

the results.




Execute the file using the command ‘./helloScript.sh’ on the terminal and now check the
files.

file1.txt’ is empty because there exists no standard output for the script and standard error
will be saved in file2.txt’, as shown below.

You can also create two separate scripts for this purpose. In this case, the first script is
going to store the standard output in the ‘file1.txt’ and the second script will store standard
error. Both scripts are given below with their respective outputs.

#! /bin/bash
ls -al >filel.txt




#! /bin/bash
ls +al >filel.txt

You can also use a single file for storing standard output and standard output. Here is the
example script for that.




#! /bin/bash
ls -al >filel.txt 2>&1

8. Send output from one script to another script

To send output from one script to another script, two things are essential to have. Firstly,
both scripts should exist at the same place and both files have to be executable. Step 1 is
to create two scripts. Save one as ‘helloScript’ and the other as ‘secondScript’.

Open the ‘helloScript.sh’ file and write the code given below.

#! /bin/bash

MESSAGE="Hello LinuxHint Audience"
export MESSAGE
./secondScript.sh

This script will export the value stored in the ‘MESSAGE’ variable which is essential “Hello

LinuxHint Audience” to ‘secondScript.sh’.

Save this file and move on to other for coding. Write the following code in
‘secondScript.sh’ to get that ‘MESSAGE’ and printing it in terminal.

#! /bin/bash
echo "the message from helloScript is: $MESSAGE"

So till now, both scripts have their code to export, get , and print the message on the
terminal. Make the ‘secondScript’ executable by typing the following command on the

terminal.

chmod +x ./secondScript.sh

Now execute the ‘helloScript.sh’ file to get the desired result.




9. Strings processing

The first operation you are going to learn in this topic is string comparison. Take two inputs
from the user in the form of strings. Read that values from the terminal and store that in
two different variables. Use an ‘if’ statement to compare the values of both variables using
the ‘==" operator. Code the statement to display that the ‘strings match’ if they are the
same and write ‘strings don’t match’ in its ‘else’ statement and then close the ‘if’
statement. Below is the script code of this whole procedure.

#! /bin/bash

echo "enter Ist string"
read stl

echo "enter 2nd string"
read st2

1’F [ ll$st1ll — ||$St2n :I
then
echo "strings match"
else
o echo "strings don't match"
!

Save the script in ‘helloScript.sh’. Execute the file from the terminal and give two strings

for comparison.




You can also check that if your program is actually comparing the strings or not just
checking the length of the strings.

Checking string is smaller or not
You can also check that if a string is smaller or not. Take the input from the user, read the
values from the terminal. After that compare the strings using the ‘\ the first string or not.




if [ "$stl" \ "$st2" ]
then
] echo "Second string $st2 is smaller than $stl1”
else
o echo "strings are equal"
i

Save this ‘helloScript.sh’ and execute it.

Concatenation

You can also concatenate two strings. Take two variables, read the strings from the
terminal, and store them in these variables. The next step is to create another variable
and concatenate both variables in it by simply writing ‘c=$st1$st2’ in the script and then

print it out.



#! /bin/bash _
echo "enter Ist string"
read stl

echo "enter 2nd string"
read st2

c=$st1$st2
echo $c

Save this code in ‘helloScript.sh’, execute the file using the terminal, and check out the

results.

Converting the input into lowercase and uppercase

You can also convert the input into lowercase and uppercase. For this, what you have to
do is simply write a script to read the values from the terminal and then use the ‘~’ symbol
with the variable name to print it in lowercase, and use ‘" for printing it in upper case.
Save this script, and run the file using the terminal.

#! /bin/bash

echo "enter Ist string"
read stl

echo "enter 2nd string"
read st2

echo ${stl1A} #for lowercase
echo ${st2AA} #for uppercase




Turning first letter capital
You can also convert only the first letter of the string by simply writing the variable as

‘st

#! /bin/bash

echo "enter Ist string"
read stl

echo "enter 2nd string"
read st2

echo ${stl1Al} #for capitalizing the first letter

10. Numbers and Arithmetic

In this topic, you will learn how to perform different arithmetic operations through scripting.
Here, you will also see different methods for that. In the first method, step 1 is to define
two variables with their values and then use the echo statement and the ‘+’ operator for
printing the sum of these variables on the terminal. Save the script, execute it, and check
out the result.

#! /bin/bash
nl=4




You can also write a single script for performing multiple operations like addition,

subtraction, multiplication, division, etc.

#! /bin/bash

nl=20

n2=4

echo $CC n1 + n2 ))
echo $CC n1 - n2 ))
echo $C( n1 * n2 ))
echo $(C n1 / n2 ))
echo $CC n1 % n2 ))

The second method for performing the arithmetic operation is by using ‘expr’. What this ®
‘expr’ does is that it considers these n1 and n2 as other variable and then perform the

operation.




#! /bin/bash
nl=20
n2=4

echo $(Cexpr $nl + $n2 )

You can also use a single file to perform multiple operations using ‘expr’. Below is a
sample script for that.

#! /bin/bash

nl=20

n2=4

echo $Cexpr $nl + $n2 )

echo $(Cexpr $nl - $n2 )

echo $(expr $nl \* $n2 )
echo %(expr $nl / $n2 )

echo $(Cexpr $nl % $n2 )

Converting hexadecimal into decimal

To convert a hexadecimal number into a decimal, write a script that takes the hex number



#! /bin/bash

echo "Enter Hex number of your choice"

read Hex
echo -n "The decimal value of $Hex is : "
echo "obase=10; ibase=16; $Hex" | bc

11. Declare command

The idea behind this command is that bash itself doesn’t have a strong type system, so
you cannot restrict the variable in bash. However, to allow type like behavior it uses
attributes that can be set by a command which is the ‘declare’ command. ‘declare’ is a
bash built-in command that allows you to update attributes applied to variables within the
scope of your shell. It allows you to declare and peek into the variables.

Writing the command given below will show you a list of variables that exist already in the
system.

$ declare -p

You can also declare your own variable. For that what you have to do is to use the declare



After that use the ‘$ declare -p’command to check your variable in the list.

To define a variable with its value, use the command given below.

$ declare myvariable=11
$ declare -p

Now let’s try to restrict a file. Use ‘-r’ to apply the read-only restriction to a file and then
write the name of the variable with its path.

#! /bin/bash
declare -r pwdfile=/etc/passwd
echo $pwdfile




Now let’s try to make some changes to the file.

#! /bin/bash

declare -r pwdfile=/etc/passwd
echo $pwdfile
pwdfile=/etc/abc.txt

As the ‘pwdfile’ is restricted as a read-only file. It should display an error message after
script execution.

12. Arrays

First of all, you are going to learn how to declare an array and store values in it. You can
store as many values as you want. Write the name of the array and then define its values
in ‘() brackets. You may look up the below code to see how it works.




#! /bin/bash
car=C"BMW' 'TOYOTA' 'HONDA")
echo "${car[@]}"

You can also use the index of the array elements for printing them such as in below
example ‘BMW’ is stored at ‘0’th index, ‘TOYOTA'’ is stored at ‘1’ st index, and ‘HONDA'’ is
stored at ‘2’nd index. For printing ‘BMW’ you should write ${car[0]}, and vice versa.

#! /bin/bash

car=C"'BMW' "TOYOTA' '"HONDA')

echo "${car[@]}"

#printing value b{ using index
echo "printing value using index"
echo "${car[®ﬁ}”

echo "${car[1]}"

echo "${car[2]}"

You can also print the indexes of the array. For this, you have to write “${!car[@]}", here ‘I’
is used to representing the index, and ‘@’ represents the whole array.




#! /bin/bash

car=C'BMW" "TOYOTA' "HONDA')
echo "${car[@]}”

echo ' prlntln% the indexes"
echo "${!car[@]}"

If you want to print the total number of values in an array, simply write ‘${#car[@]}’ here #
represents the total number of elements.

#! /bin/bash

car=C"BMW' 'TOYOTA' '"HONDA' 'ROVER")
echo ”${car[@]}”

echo Plhtln% the indexes"

echo "${'car[ 13"

echo ' rlntln% number of values"
echo "${#car[@]}"




Let’s suppose, you declared an array, and then you want to delete any element. For
deleting any element use the ‘unset’ command with the array name and the index of the
element you want to delete. If you want to delete the value stored at the 2nd index of the
‘car’ array, simply write ‘unset car[2] in your script. Unset command will remove the array
element with its index from the array Check out the following code for better
understanding.

#! /bin/bash

car=C"BMW' "TOYOTA' 'HONDA' 'ROVER")

unset car[2]

echo "${car[@]}"

echo ' rlntln% the indexes"

echo "${'car[ IS

echo ' rlntlng number of values"

echo "${#car[@]}" _ ) . _ _

Save the following code in the ‘helloScript.sh’. Execute the file using ¢./helloScript.sh’




Now you know to delete an array element, but what if you want to store any other value
such as ‘MERCEDES’ at its index which is 2. After using the unset command, in the next
line write ‘car[2]="MERCEDES’. That’s it.

#! /bin/bash

car=C"BMNW' 'TOYOTA' "HONDA' 'ROVER'")
unset car[2]

car[2]="MERCEDES"

echo "${car[@]}" _

echo "prlntln% the indexes"

echo "${!car[@]}"

echo "printing number of values"
echo "${#car[@]}"

Save the script and run the file through the terminal.




13. Functions

Functions are basically reusable lines of code, that can be call out again and again. When
you want to perform a certain operation again and again or you want to execute
something repeatedly, it is a sign to use a function in your code. Functions save your time
and effort to write tons of lines again and again.

Below is an example to show you the syntax of the function. One thing which is the most
important thing to remember is that you should define or declare your function first,
somewhere in the coding before calling it. For defining a function in your code, Step 1 is to
use the ‘function’ command with the function name you want to give and then ‘(). Step 2
is to write the function code within the { }. Step 3 is to call the function by using the

function name, where you want to have its execution.

#! /bin/bash
function funcName()

echo "this is new function"

funcName

You can also give parameters to the function. For example, you want any word as an
argument, which will be given at the time of function call. For this, what you have to do is
simply create the function using the syntax discussed above, and in the body of the
function write ‘echo $1’, this line will print the first parameter assigned at the time of
function call. Come out of the body, call the function by using the function name, and with
the words as ‘parameter’ you want to show on the terminal.

®




#! /bin/bash
function funcPrint()

echo $1

funcPrint HI

You can use multiple parameters or arguments according to your program and then
mention those parameter values at the time of function call.

Here is an example code.

#! /bin/bash
function funcPrint()

echo $1 $2 $3 $4

funcPrint Hi This is Linuxhint




You can also check that the function is working perfectly or not.

#! /bin/bash
Eunction funcCheck()

returningValue="using function right now"
echo "$returningValue"

funcCheck

Save the code in ‘helloScript.sh’ and execute it through the terminal.




The variable which is declared inside of a function is local variable. For example, in the
code given below ‘returningValue’ is a local variable. By the term local variable, we mean
that its value is ’l love Linux’ within the scope of this function and we cannot access this
variable outside of the function body. Wherever you call this function, the variable

‘returningValue’ will be assigned the value ‘| love Linux’.

#! /bin/bash
Eunction funcCheck()

returningValue="I love Linux"

returningValue="I love MAC"
echo $returningValue
funcCheck

echo $returningValue

In this script, you have a local function named as ‘funcCheck()’. This function has a local
variable ‘returningValue’ with the value ‘I love Linux’. This ‘returningValue’is a local
variable. After defining the function, you see there is another statement as
‘returningValue="l love MAC" but this time it is another variable, not the one defined in the
function. Save the script and execute it you will see the difference.

14. Files and Directories ©,

In this topic, you are going to learn how to create files and directories, how to check the
existence of these files and directories using a script, reading text from the files line by line
and how to append text in the files and last thing, how to delete a file.




The first example script is to create a directory named ‘ Directory2’. Creating a directory
‘mkdir’ command is used with the flag “-p’ that deals with the error of creating same
directories or folder at a place.

Save this ‘helloScript.sh’. Open up the terminal and execute the file. Then use ‘Is -al’ to
check its existence.

#! /bin/bash
mkdir -p Directory2

You can also use this ‘.helloScript.sh’ to check whether a directory exists in the current
location or not. Below is the sample script for executing this idea. The first thing you have
to do is to get the directory name from the terminal. Read the terminal line or directory
name and store it in any variable. After that use an ‘if’ statement plus ‘-d’ flag which
checks that the directory exists or not.

#! /bin/bash

echo "enter directory name to check"
read direct

if [ -d "$direct" ]
then
echo "$direct exists"
else
echo "$direct doesn't exist"

fi



Moving on towards creating a file. the ‘touch’ command is used to create a file. The whole
procedure of taking a name and reading from the terminal is the same as that for creating
a directory but for creating a file you have to use the ‘touch’ command instead of ‘mkdir’.

#! /bin/bash

echo "enter file name to create"
read fileName

touch $fileName

Save the script, execute it, and check its existence through the terminal by using the ‘Is -

al’ command.




You can also follow the script for searching a directory through the script, except for a little
thing. What you have to do is to simply replace the ‘-d’ flag with *-f’, as the ‘-f’ flag
searches for the file and ‘-d’ for the directories.

#! /bin/bash

echo "enter file name to check"
read fileName

if [ -f "$fileName" ]
then
echo "$fileName exists"
else
. echo "$fileName doesn't exist"
i




For appending the text in a file, we have to follow the same process. Step 1 is to get the
file name from the terminal. Step 2 is to search for that file, if the program finds the file
then asking to enter the text you want to append, else print that file doesn’t exist on the
terminal. If the program finds out the file then t move towards the next step. Step 3 is to
read that text and write the text in the searched file. As you can see, all of these steps are
the same as that or file searching procedure, except for the text appending line. For
appending text in the file you only have to write the following command ‘echo “$fileText”
>> $fileName’ in your ‘helloScript.sh’

#! /bin/bash

echo "enter file name in which you want to append text"
read fileName

if [ -f "$fileName" ]

then
echo "enter the text you want to append"
read fileText
echo "$fileText" >> $fileName

else

. echo "$fileName doesn't exist"

i

Execute the file to see the results.

Now open the file to see if it worked or not.




Execute the file again and append the second time to make sure.




For replacing the content of the file with the text you want to give at the run time, the only
thing you have to do is to use the symbol >’ instead of >>’ in the same script.

#! /bin/bash

echo "enter file name in which you want to append text"
read fileName

if [ -f "$fileName" ]

then
echo "enter the text you want to append"
read fileText
echo "$fileText" > $fileName

else

- echo "$fileName doesn't exist"

i

Save this ‘helloScript.sh’ and run the file through the terminal. You will see that text has
been replaced.




Open the file to see the changes.

You can also read any file using the script. Follow the above method of finding the file.



#! /bin/bash

echo "enter file name from which you want to read"
read fileName

if [ -f "$fileName" ]
then

while IFS= read -r line

do

echo "$line"

done < $fileName
else
. echo "$fileName doesn't exist"
i

To delete a file, the first thing Is to find out that the file exists or not. After finding the file
using the ‘rm’ command with the file name variable to delete it. For confirming its deletion
use ‘Is -al’ to view the file system.

echo "enter file name from which you want to delete"
read fileName

if [ -f "$fileName" ]
then
rm $fileName
else
echo "$fileName doesn't exist"

fi



15. Sending email via script

There exist several methods for sending the email through the shell, but we are going to
follow the simplest method of it. To work with your emails, the first thing you got to do is to

install ‘ssmtp’

$ sudo apt install ssmtp

You can create a test email first for understanding the whole procedure. Here we have a
testing email ‘testingm731 @gmail.com’.

Go to your Google account, under the ‘security’ tab turn on the option for ‘less secure app

access’ and save the settings.



$ gedit /etc/ssmtp/ssmtp.conf

Or

sudo -H gedit /etc/ssmtp/ssmtp.conf

Edit the following details in ssmtp.conf

root=testingm731@gmail.com
mailhub=smtp.gmail.com:587
AuthUser=testingm731@gmail.com )
AuthPass= (here you can give the password of your email)

UseSTARTTLS=yes

Now write the following lines of code in your ‘helloScript.sh’ file.

#! /bin/bash
ssmtp testingm731@gmail.com

Open up the terminal and execute your ‘helloScript.sh’ and define the structure of your
email. Give the following details for sending the test mail to your account by yourself.

$ ./helloScript.sh

To:testingm731@gmail.com
From:testingm731@gmail.com
Cc:testingm/31@gmail.com
Subject:testingm731@gmail. com
bodytestingm731@gmail.com

Go back to your email account and check you inbox.




As you sent a test mail to yourself, then it should be present in the sent items too, makes
sense? right.

16. Curl in Scripts

Curls are used to get or send any data files that can have URL syntax. To deal with the
curls what you have to do first is to install the curl using the terminal.

sudo apt install curl

After installina curl. ao back to vour ‘helloScrint.sh’ and write the code to download a test



variable in your script, and then use the curl command with that url to download it. Here ‘-
O’ indicated that it will inherit its file name from its source.

#! /bin/bash
url="http://www.ovh.net/files/1IMb.dat"
curl ${url} -0

To give the downloaded file a new name, simply use the ‘-0’ flag and after that write the
new file name as shown in the script below.

#! /bin/bash
url="http://www.ovh.net/files/IMb.dat"
curl ${url} -o NewFileDownload

Save this in ‘helloScript.sh’, execute the file and you will see the following output.




What if you want to download a file with the size of some hundreds of gigabytes? Don’t
you think it will be easier for you if you know that you are downloading the right file or not.
In this case, you can download a header file for confirmation. All you have to do is to write
‘I’ before the url of the file. You will get the header of the file from which you can decide to
whether download the file or not.

#! /bin/bash )
url="http://www.ovh.net/files/1IMb.dat"
curl -I ${url}

Save and execute the file using the command ‘./helloScript/sh’ then you will see the

following output on the terminal.




17. Professional Menus

In this topic, you are going to learn two basic things: the first one is how you can deal with
the select loop and the other is how you can wait for the input.

In the first example, we are going to create a car menu in the script using the select loop
and on its execution when you will select any options from the available, it will print out
that option by displaying ‘you have selected ‘ plus the option which you give as an input.

#! /bin/bash
select car in BMW MERCEDES TESLA ROVER TOYOTA

do
echo "you have selected $car"

done

Save the code in ‘helloScript.sh’ and execute the file for a better understanding of the

select loop working.

In this case, it will display the selected car option, but what if you give it another number
except for the options it will do nothing. You can control this situation by using a switch
case. Each case is used for a single menu option and in the case where the user input
any other car option, it will display an error message that ‘Please select between 1 to 5’. O,




#! /bin/bash
3e1ect car in BMW MERCEDES TESLA ROVER TOYOQTA
o)
case $car in
BMW)
echo "BMW SELECTED";;
MERCEDES)
echo "MERCEDES SELECTED";;
TESLA)
echo "TESLA SELECTED";;
ROVER)
echo "ROVER SELECTED";;
TOYOTA)
icho "TOYOTA SELECTED";;

)
echo "ERROR! Please select between 1 to 5";;

esac
done

Save the script ‘helloScript.sh’ and execute the file using the terminal.

In professional menus, the program has to wait for the user input. You can also write a
script for that. In this script ask the user to ‘press any key to continue’ and then send a
reminder ‘waiting for you to press the key Sir’ to the user after every three seconds by
using the command ‘read -t 3 -n 1°. In the other condition, check if the user pressed any
key or not. This whole procedure is given below in a form of an example. Save this
‘helloScript.sh’ file, open up the terminal, and execute the file.

#! /bin/bash )
echo "press any key to continue"
while [ true ]

do

) read -t 3 -n 1

if [ $7 =0 ]

then
echo "you have terminated the script”
exit;

else

Mmo.. 2 2 - - ... [ - e = [ PR ... c=2 __1n



18. Wait for filesystem using inotify

This topic will teach you to how to wait for a file and make changes in that file using inotify.
inotify is basically ‘inode notify’. inotify is a Linux kernel subsystem that acts to extend
filesystems to notice changes to the filesystem and report those changes to applications.
To work with inotify, the first thing you have to do is to install inotify through the terminal.

sudo apt install inotify-tools

You can try inotify on an imaginary directory to check how it will respond to that. For that,
you have to write the following code in your ‘helloScript.sh’ file.

#! /bin/bash
Inotifywait -m /temp/NewFolder

Save the script, execute it to check the behavior of inotify towards an imaginary file.
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In the next part, you can create a directory to checks its functionality. The sample code is
given below for doing this thing in your script.

#! /bin/bash
mkdir -p temp/NewFolder
inotifywait -m temp/NewFolder

Save this ’helloScript.sh’ script, execute the file and you will see the following output on

the terminal.




Here, you can see the working of the inotify as a monitor. Open another terminal window
and create a file in that directory using ‘touch’ command, and then you will see inotify is
watching all those actions which are currently happening in the filesystem.

Now try to write something in the ‘file1.text’ using the other terminal window and check the ®
response from the terminal window working with inotify.
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linuxhint@linuxhint-VB: ~/Desktop

NewFolder/ CLOSE WRITE,CLOSE filel.txt
temp/NewFolder/ MODIFY filel.txt
temp/NewFolder/ OPEN filel.txt
temp/NewFolder/ MODIFY filel.txt
temp/NewFolder/ CLOSE_WRITE,CLOSE filel.txt
temp/NewFolder/ OPEN filel.txt
temp/NewFolder/ ACCESS filel.txt
temp/NewFolder/ CLOSE NOWRITE,CLOSE filel.txt

> filel.txt

19. Introduction to grep

Grep stands for ‘global regular expression print’. This command is used to search a
pattern within a file by processing the text line by line. First of all, we going to create a file
named as filegrep.ixt using the touch command. Type the following code in the terminal.

$ touch filegrep.txt

Open up the filegrep.txt and write the following content in the file.

This is Linux
This is Windows
This is MAC
This is Linux
This is Windows
This is MAC
This is Linux
This is Windows
This is MAC
This is Linux
This is Windows
This is MAC

Now, go back to your ‘helloScript.sh’ and now we are going to re-utilize the file searching
code with a few changes according to our current program requirements. The basic
method of file searching is discussed above in the topic of ‘Files and Directories’. First of
all the script will get the file name from the user, then it will read the input, store that in a
variable, and then ask the user to enter the text to search. After that, it will read the input
from the terminal which is the text to search in the file. It will store the value in another
variable named as ‘grepvar’. Now, you have to do the main thing which is the use of the
grep command with the grep variable and file name. Ir will search the word in the whole
document.

#! /bin/bash
echo "enter a filename to search text from"
read fileName
if [[ -f $fileName 1]
then
echo "enter the text to search"

nAand AnAriiAn
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Save this ‘.helloScript.sh’ script and execute it using the command given below.

$ ./helloScript.sh

You cannot see anything after the searching procedure, because the input is ‘linux’ and
the text in the file is written as ‘Linux’. Here you have to deal with this case-sensitivity
issue by simply adding a flag of -i’ in the grep command.

grep -i $grepvar $fileName

Now execute the script again.

$ ./helloScript.sh
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You can also extract the line number with the output. For this, you only have to add

another flag of ‘-n’ in your grep command.

grep -i -n $grepvar $fileName

Save the script and execute the file using the terminal.

$ ./helloScript.sh

You can also retrieve the number of occurrences of that specific word in the document.
Add ‘-c’ flag in the grep command ‘grep -i -c $grepvar $fileName’, save the script, and

execute it using the terminal.

$ ./helloScript.sh
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You can also check out different grep commands by simply typing ‘man grep’ on the

terminal.

20. Introduction to awk

Awk is the scripting language that is used for manipulating data and writing reports. It
requires no compiling and allows other users to use variables, numeric functions, string
functions, and logical operators as well. You can take it as it is a utility that enables a
programmer to write tiny but effective programs in the form of statements that define text
patterns that are to be searched for in each line of a document and the action that is to be
taken when a match is found within a line.

You could ask what is this ‘awl’ useful for? So the idea is that awk transforms the data files
and it also produces formatted reports. It also gives you the ability to perform arithmetic
and strings operations and to use conditional statements and loops.

First of all, we going to scan a file line by line using the awk command. In this example,
you are also going to see the file search code, because it is essential for getting the
required file. After that use the ‘awk’ command with the operation of print {print}’ and the ()

file name variable.

#! /bin/bash
echo "enter a filename to print from awk"
read fileName
if [[ -f $fileName 1]
then
awk '{print}' $fileName
else
echo "$fileName doesn't exist"




Don’t worry about the file name ‘filegrep.txt’. It is just a file name and ‘filgrep.txt’ name will
not make this a grep file.

We can also search for a specific pattern using ‘awk’. For this what you have to do is
simply replace the above awk command with this one ‘awk ‘/Linux/ {print}’ $fileName .
This script will search for the ‘Linux’ in the file and will display the lines containing it.

#! /bin/bash

echo "enter filename to print from awk"
read fileName

if [[ -f $fileName 1]

then

. awk '/Linux/ {print}' $fileName

else

- echo "$fileName doesn't exist"
i




Now replace the content of the “filegrep.txt’ with the text given below for further

experimentation.

This is Linux 2000
This is Windows 3000
This is MAC 4000
This is Linux 2000
This is Windows 3000
This is MAC 4000
This is Linux 2000
This is Windows 3000
This is MAC 4000
This is Linux 2000
This is Windows 3000
This is MAC 4000

In the next example, you are going to see how we can exiract the content from the lines,
where the program found its targeted word. ‘$1’ represents the first word of that line,
similarly ‘$2’ represents the second, ‘$3’ represents the third word and ‘$4’ represents the
last word in this case.

#! /bin/bash

echo "enter a filename to print from awk"
read fileName

if [[ -f $fileName 1]

then

awk "/Linux/ {print $2}' $fileName

else ) _
- echo "$fileName doesn't exist"
i

Save the script above and execute the file to see if it print out the second word of the lines
where the program found the word ‘Linux’.




Now running the script with ‘awk’ command for retrieving the last word ‘$4’ of the lines
where it found ‘Linux’.

#! /bin/bash

echo "enter filename to print from awk"
read fileName

if [[ -f $fileName 1]

then

awk '/Linux/ {print $4} ' $fileName

else ) .
o echo "$fileName doesn't exist"
!

Now use ‘awk ‘/Linux/ {print $3,%4} ‘ $fileName’ command to see if it works for printing the
second last and the last word of the lines containing ‘Linux’.
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#! /bin/bash
echo "enter filename to print from awk"
read fileName
if [[ -f $fileName 1]
then

awk '/Linux/ {print $3,%4} ' $fileName
else

- echo "$fileName doesn't exist"
!

21. Introduction to sed

The sed command stands for stream editor, performs editing operations on text coming
from standard input or a file. sed edits line-by-line and in a non-interactive way. This
means that you make all of the editing decisions as you are calling the command, and sed
executes the directions automatically. You are going to learn a very basic kind use of ‘sed’
here. Use the same script which we used for the previous task. We are going to substitute
the ‘i’ with the ‘I’. For that simply write the following sed command ‘cat filegrep.txt | sed
‘s/i/l/”, here cat command is used to get the content of the file and after the pipe ‘I’ sign,
with the ‘sed’ keyword we specify the operation which is substitution this case. Therefore
‘s’ is written here with the slash and the letter which going to be substituted, then again
slash and then the last letter with which we will substitute.

#! /bin/bash
echo "enter filename to substitute using sed"
read fileName
if [[ -f $fileName 1]
then
cat filegrep.txt | sed 's/i/1/'

else )
o~ echo "$fileName doesn't exist"
!
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You can see from the output that only the first instance of i’ has been substituted with the

‘I'. For the whole document’s ‘i’ instances substitution, what you have to do is to only write
the ‘g’ (which stands for the global) after the last ‘/’ slash. Now save the script and execute
it and you will see this change in the whole content.

#! /bin/bash
echo "enter filename to substitute using sed"
read fileName
if [[ -f $fileName 1]
then
cat filegrep.txt | sed 's/i/1/g'

else ) .
o echo "$fileName doesn't exist"
!

[+1 linuxhint@linuxhint-VB: ~/Desktop

S .fhelloScript.sh
enter filename to substitute using sed
filegrep.txt
ThIs Is LInux 2086
ThIis Is WIndows 3080
ThIs Is MAC 4000
ThIs Is LInux 2000
ThIis Is WIndows 3000
ThIs Is MAC 4000
ThIs Is LInux 2000
ThIs Is WIndows 3000
ThIs Is MAC 4000
This Is LInux 2000
ThIs Is WIndows 3000
ThIs Is MAC 4000

These changes are only made at the run time. You can also create another file for storing
the content of the file displayed on the terminal by simply writing the following command in
the ‘helloScript.sh’




cat filegrep.txt | sed 's/i/I/g' > newfile.txt

You can also substitute the whole word with another. For example, in the script given
below all the instances of the ‘Linux’ will be replaced with the ‘Unix’ while displaying it on

the terminal.

#! /bin/bash
echo "enter filename to substitute using sed"
read fileName
if [[ -f $fileName 1]
then
sed 's/Linux/Unix/g"' $fileName

else ) _
- echo "$fileName doesn't exist"
i

[+ linuxhint@linuxhint-vB: ~/Desktop

. S ./helloScript.sh
enter filename to substitute using sed
filegrep.txt
This is Unix 2008
This is Windows 3000
This is MAC 4000
This is Unix 2000
This is Windows 3006
This is MAC 4000
This is Unix 2000
This is Windows 3000
This is MAC 4000
This is Unix 2000
This is Windows 3000
This is MAC 4000

22. Debugging Bash Scripts

Bash offers an extensive debugging facility. You can debug your bash script and if
something doesn’t go according to the plan, then you can look at it. This is the thing which
we are going now. Let’s make an error intentionally to see the type of error we will get on
the terminal. Save the following code in the ‘helloScript.sh’ file. Execute the file using the

terminal and check out the result.

#! /bin/bash

echo "enter filename to substitute using sed"
read fileName

if [[-f $fileName 1]
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[+1 linuxhint@linuxhint-VB: ~/Desktop

: S .fhelloScript.sh
enter filename to substitute using sed

filegrep.txt
./helloScript.sh: line 4: [[-f: command not found
filegrep.txt doesn't exist

$

From the error, we can see that it exists at line 4. But when you have thousands of lines of
code and you face multiple types of errors then this thing becomes so hard to identity. For
that, what you can do is to debug your script. The first method is the step by step
debugging using bash. For this, you only have to write the following command in your

terminal.

$ bash -x ./helloScript.sh

Now run the script.

eTiQad
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[+1 linuxhint@linuxhint-VB: ~/Desktop

E S bash -x ./helloScript.sh
+ echo 'enter filename to substitute using sed'
enter filename to substitute using sed
+ read fileName
filegrep.txt
+ "[[-f' filegrep.txt ']]1°"
.fhelloScript.sh: 1ine 4: [[-f: command not found
+ echo 'filegrep.txt doesn'\''t exist'
filegrep.txt doesn't exist I
: S

Simply put the *-x’ flag in the first line of the script after the bash path. In this method, you
are going to debug your script, with the script.

#! /bin/bash -x
echo "enter filename to substitute using sed"
read fileName
if [[ -f $fileName 1]
then
sed 's/Linux/Unix/g' $fileName

else ) _
- echo "$fileName doesn't exist"
!

+1 linuxhint@linuxhint-VB: ~/Desktop

z S .fhelloScript.sh

+ echo 'enter filename to substitute using sed'
enter filename to substitute using sed
+ read fileName
filegrep.txt
+ [[ -F Ffilegrep.txt ]]
+ sed s/Linux/Unix/g filegrep.txt
This is Unix 2000

is Windows 3000

is MAC 4080

is Unix 2000

is Windows 3080

is MAC 4008

is Unix 2000

is Windows 3000

is MAC 4000

is Unix 2000

is Windows 3800

is MAC 4000

®

So in the final method, you can select the starting and ending points for the debugging.
Write down the command ‘set -x’ at the starting point of the debugging and for ending it
simply write ‘set +x’, save this ‘helloScript.sh’, execute it through the terminal, and check
out the results.
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#! /bin/bash
set -Xx
echo "enter filename to substitute using sed"
read fileName
set +x
if [[ -f $fileName 1]
then
sed 's/Linux/Unix/g' $fileName

else ) _
. echo "$fileName doesn't exist"
i

[+1 linuxhint@linuxhint-VB: ~/Desktop

z S ./fhelloScript.sh
+ echo 'enter filename to substitute using sed'
enter filename to substitute using sed
+ read fileName
filegrep.txt
+ set +x
This is Unix 2060
This is Windows 3000
This is MAC 4080
This is Unix 2000
This is Windows 3000
This is MAC 4000
This is Unix 2008
This is Windows 3000
This is MAC 4000
This is Unix 20600
This is Windows 3008
This is MAC 4000

Watich 3 Hour BASH COURSE On YouTube:

Bash Scripting Full Course 3 Hours



https://www.youtube.com/watch?v=e7BufAVwDiM

-17% -7%

RM28,800 RM62,000
11% -10%

RM39,800 RM43,500 RM61,000

ABOUT THE AUTHOR

Talha Saif Malik

Talha is a contributor at Linux Hint with a vision to bring value and do useful

things for the world. He loves to read, write and speak about Linux, Data,
Computers and Technology.

View all posts

RELATED LINUX HINT POSTS
Advanced Bash File Operations

How to Find Yesterday Date in
Bash

16 Bash Regular Expression
(RegEx) Examples Using grep,
sed, and awk Commands

How to Fix Bash syntax error —
unexpected end of file

How to Streamline Bash Workflow
with Aliases and Definitions

How to Manipulate and Control
Data with Bash Array

How to Master Conditional Logic
in Bash



https://sin.creativecdn.com/clicks?id=20240107_B30fIB5yr3V58d4NS2Mx&tk=H8d7b-X5BJDrbLAaTG5ZcVNCcRhkt7FZJIQHCuW1pnyABQpZHcYyhBPYH_M_2Ve04kecgwvZ-OYi3cnipqLTnfCdsc2pdnLYB6EPr0qF566lhOZovKXB6cCxx3sds03fSUVJv7b31BCItYw0q3XmgvvFhQyvYSZADeysPbdxjIsLg9Xf8F7ZJVmFx5x92ERCPgNObgO3tPud0iLNSwj64d5_LbMXibXIJqkQWm2IH505ilVQR40hFIprKWV66EO0Pz2e7cgkjgpZApBo5ExfcsTGbhwK5CNaehSXUCx6fNQJ6r203wWr4JCycbRKTucifEaH61mDrkV6pFqBYfZjhI43Kzx3S_Jy9JtINfW5Dpj2TVxrtkHQO8l2-A8RNWWuBY2-2J4H4-CZqiLNbbxoJxFvXKs0sWwp9poYLTyHmmt987EocBFpuscoBiIvWRdOEL4zpZ9pM6Q4WzM6Wf-q7gLxeNPDExIEZuDfDee_CBlqJBTIhFz3lntvq6l2pva5aiAA4B4vRk6IPsHR1qpXiVVcZJSE0t8cNbv6P7G4LutrRnUDvgXFeMw3S4JU7bdlrLqMjEmgDR0-crG9CC5vGw
https://sin.creativecdn.com/clicks?id=20240107_B30fIB5yr3V58d4NS2Mx&tk=t5REIoKQYgvW6AAabKOlMMH0n2d0SmQe_EVXaUTctH97RDIzbJUejFtInBqC1B5yo0L0fybOwAQVe6oZ_OULZBibBDUmDhPhDS9pZ9deRmrqSeoho0Bf46SpL5fUzZ7CKME8K9u0-rvPps2ogUoaesp0OBPC4E-THfaD361Cfh1H8H9hTg3oqiIRyJG1RksBT3jRbu6X0slGTGqU4BwhcCNr-WK-_OjXEOmYrWSRFjiZwqmh1ku_1FoEl9X_qvo3PDDadbXeiV-9tmCWN5EnZle21YbNIETX06ozEFioRXA47OU76RQS2jxJ2I42QlY0Z-SitaXPLqGqsyH5ln29ikm6a7mR81naHMmqehZKuwzy92_VooVj_KRBGa6axq3yS0koVMOoiLJ5-LG6FNTqkg4tsgCfX0G7XcwJwhP6YHaDddIwi-K2ANXdab7e-9KrnLYkLmpyqwAfMohbvp9puekQ-TR-2JtAWXIdRIth38HPZ5O4phg8LOyfesHjcnmIMBf3ja3FDFEazSQJxaHTWsXSs3c4nh4DaUXbvUd-Oot9MjSQUER2IGSxZj88h7Cz
https://sin.creativecdn.com/clicks?id=20240107_B30fIB5yr3V58d4NS2Mx&tk=t5REIoKQYgvW6AAabKOlMMH0n2d0SmQe_EVXaUTctH97RDIzbJUejFtInBqC1B5yo0L0fybOwAQVe6oZ_OULZBibBDUmDhPhDS9pZ9deRmrqSeoho0Bf46SpL5fUzZ7CKME8K9u0-rvPps2ogUoaesp0OBPC4E-THfaD361Cfh1H8H9hTg3oqiIRyJG1RksBT3jRbu6X0slGTGqU4BwhcCNr-WK-_OjXEOmYrWSRFjiZwqmh1ku_1FoEl9X_qvo3PDDadbXeiV-9tmCWN5EnZle21YbNIETX06ozEFioRXA47OU76RQS2jxJ2I42QlY0Z-SitaXPLqGqsyH5ln29ikm6a7mR81naHMmqehZKuwzy92_VooVj_KRBGa6axq3yS0koVMOoiLJ5-LG6FNTqkg4tsgCfX0G7XcwJwhP6YHaDddIwi-K2ANXdab7e-9KrnLYkLmpyqwAfMohbvp9puekQ-TR-2JtAWXIdRIth38HPZ5O4phg8LOyfesHjcnmIMBf3ja3FDFEazSQJxaHTWsXSs3c4nh4DaUXbvUd-Oot9MjSQUER2IGSxZj88h7Cz
https://sin.creativecdn.com/clicks?id=20240107_B30fIB5yr3V58d4NS2Mx&tk=t5REIoKQYgvW6AAabKOlMMH0n2d0SmQe_EVXaUTctH97RDIzbJUejFtInBqC1B5yo0L0fybOwAQVe6oZ_OULZBibBDUmDhPhDS9pZ9deRmrqSeoho0Bf46SpL5fUzZ7CKME8K9u0-rvPps2ogUoaesp0OBPC4E-THfaD361Cfh1H8H9hTg3oqiIRyJG1RksBT3jRbu6X0slGTGqU4BwhcCNr-WK-_OjXEOmYrWSRFjiZwqmh1ku_1FoEl9X_qvo3PDDadbXeiV-9tmCWN5EnZle21YbNIETX06ozEFioRXA47OU76RQS2jxJ2I42QlY0Z-SitaXPLqGqsyH5ln29ikm6a7mR81naHMmqehZKuwzy92_VooVj_KRBGa6axq3yS0koVMOoiLJ5-LG6FNTqkg4tsgCfX0G7XcwJwhP6YHaDddIwi-K2ANXdab7e-9KrnLYkLmpyqwAfMohbvp9puekQ-TR-2JtAWXIdRIth38HPZ5O4phg8LOyfesHjcnmIMBf3ja3FDFEazSQJxaHTWsXSs3c4nh4DaUXbvUd-OosoAF5HX5yiMWvGqCAcKxj9
https://sin.creativecdn.com/clicks?id=20240107_B30fIB5yr3V58d4NS2Mx&tk=t5REIoKQYgvW6AAabKOlMMH0n2d0SmQe_EVXaUTctH97RDIzbJUejFtInBqC1B5yo0L0fybOwAQVe6oZ_OULZBibBDUmDhPhDS9pZ9deRmrqSeoho0Bf46SpL5fUzZ7CKME8K9u0-rvPps2ogUoaesp0OBPC4E-THfaD361Cfh1H8H9hTg3oqiIRyJG1RksBT3jRbu6X0slGTGqU4BwhcCNr-WK-_OjXEOmYrWSRFjiZwqmh1ku_1FoEl9X_qvo3PDDadbXeiV-9tmCWN5EnZle21YbNIETX06ozEFioRXA47OU76RQS2jxJ2I42QlY0Z-SitaXPLqGqsyH5ln29ikm6a7mR81naHMmqehZKuwzy92_VooVj_KRBGa6axq3yS0koVMOoiLJ5-LG6FNTqkg4tsgCfX0G7XcwJwhP6YHaDddIwi-K2ANXdab7e-9KrnLYkLmpyqwAfMohbvp9puekQ-TR-2JtAWXIdRIth38HPZ5O4phg8LOyfesHjcnmIMBf3ja3FDFEazSQJxaHTWsXSs3c4nh4DaUXbvUd-Oou27nCimvDqg-UqWpme0-ty
https://sin.creativecdn.com/clicks?id=20240107_B30fIB5yr3V58d4NS2Mx&tk=t5REIoKQYgvW6AAabKOlMMH0n2d0SmQe_EVXaUTctH97RDIzbJUejFtInBqC1B5yo0L0fybOwAQVe6oZ_OULZBibBDUmDhPhDS9pZ9deRmrqSeoho0Bf46SpL5fUzZ7CKME8K9u0-rvPps2ogUoaesp0OBPC4E-THfaD361Cfh1H8H9hTg3oqiIRyJG1RksBT3jRbu6X0slGTGqU4BwhcCNr-WK-_OjXEOmYrWSRFjiZwqmh1ku_1FoEl9X_qvo3PDDadbXeiV-9tmCWN5EnZle21YbNIETX06ozEFioRXA47OU76RQS2jxJ2I42QlY0Z-SitaXPLqGqsyH5ln29ikm6a7mR81naHMmqehZKuwzy92_VooVj_KRBGa6axq3yS0koVMOoiLJ5-LG6FNTqkg4tsgCfX0G7XcwJwhP6YHaDddIwi-K2ANXdab7e-9KrnLYkLmpyqwAfMohbvp9puekQ-TR-2JtAWXIdRIth38HPZ5O4phg8LOyfesHjcnmIMBf3ja3FDFEazSQJxaHTWsXSs3c4nh4DaUXbvUd-OouJU_2zC6jy2oDM5XeTvmh3
https://sin.creativecdn.com/clicks?id=20240107_B30fIB5yr3V58d4NS2Mx&tk=t5REIoKQYgvW6AAabKOlMMH0n2d0SmQe_EVXaUTctH97RDIzbJUejFtInBqC1B5yo0L0fybOwAQVe6oZ_OULZBibBDUmDhPhDS9pZ9deRmrqSeoho0Bf46SpL5fUzZ7CKME8K9u0-rvPps2ogUoaesp0OBPC4E-THfaD361Cfh1H8H9hTg3oqiIRyJG1RksBT3jRbu6X0slGTGqU4BwhcCNr-WK-_OjXEOmYrWSRFjiZwqmh1ku_1FoEl9X_qvo3PDDadbXeiV-9tmCWN5EnZle21YbNIETX06ozEFioRXA47OU76RQS2jxJ2I42QlY0Z-SitaXPLqGqsyH5ln29ikm6a7mR81naHMmqehZKuwzy92_VooVj_KRBGa6axq3yS0koVMOoiLJ5-LG6FNTqkg4tsgCfX0G7XcwJwhP6YHaDddIwi-K2ANXdab7e-9KrnLYkLmpyqwAfMohbvp9puekQ-TR-2JtAWXIdRIth38HPZ5O4phg8LOyfesHjcnmIMBf3ja3FDFEazSQJxaHTWsXSs3c4nh4DaUXbvUd-OostJ-9fe2AiucHC4TdZNhjN
https://sin.creativecdn.com/clicks?id=20240107_B30fIB5yr3V58d4NS2Mx&tk=t5REIoKQYgvW6AAabKOlMMH0n2d0SmQe_EVXaUTctH97RDIzbJUejFtInBqC1B5yo0L0fybOwAQVe6oZ_OULZBibBDUmDhPhDS9pZ9deRmrqSeoho0Bf46SpL5fUzZ7CKME8K9u0-rvPps2ogUoaesp0OBPC4E-THfaD361Cfh1H8H9hTg3oqiIRyJG1RksBT3jRbu6X0slGTGqU4BwhcCNr-WK-_OjXEOmYrWSRFjiZwqmh1ku_1FoEl9X_qvo3PDDadbXeiV-9tmCWN5EnZle21YbNIETX06ozEFioRXA47OU76RQS2jxJ2I42QlY0Z-SitaXPLqGqsyH5ln29ikm6a7mR81naHMmqehZKuwzy92_VooVj_KRBGa6axq3yS0koVMOoiLJ5-LG6FNTqkg4tsgCfX0G7XcwJwhP6YHaDddIwi-K2ANXdab7e-9KrnLYkLmpyqwAfMohbvp9puekQ-TR-2JtAWXIdRIth38HPZ5O4phg8LOyfesHjcnmIMBf3ja3FDFEazSQJxaHTWsXSs3c4nh4DaUXbvUd-OotuG6scryViYx6P0o1vDeuB
https://optout.rtbhouse.com/?utm_source=optout_icon&oot=kegriXodbRNUddZPRY4cSgflAolNzKOjMHeLQUzaxPYiFUT-SQOytPr0TGMITHkjolellj5uqTfy2M7sXWMHdCIbx61XTGKSUvfJlZxMW-s
https://linuxhint.com/author/talha_saif_malik/
https://linuxhint.com/advanced-bash-file-operations/
https://linuxhint.com/find-yesterday-date-bash/
https://linuxhint.com/find-yesterday-date-bash/
https://linuxhint.com/16-bash-regular-expression-examples-grep-sed-awk/
https://linuxhint.com/16-bash-regular-expression-examples-grep-sed-awk/
https://linuxhint.com/16-bash-regular-expression-examples-grep-sed-awk/
https://linuxhint.com/fix-bash-unexpected-end-of-file-error/
https://linuxhint.com/fix-bash-unexpected-end-of-file-error/
https://linuxhint.com/streamline-bash-workflow-aliases-definitions/
https://linuxhint.com/streamline-bash-workflow-aliases-definitions/
https://linuxhint.com/manipulate-control-data-bash-arrays/
https://linuxhint.com/manipulate-control-data-bash-arrays/
https://linuxhint.com/master-conditional-logic-bash/
https://linuxhint.com/master-conditional-logic-bash/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsu2yCApizeKZGj5TcU8SR0pScHJfWvz1wjLqXIGliacA7nKV6angA6IkqVBQXr5BaX1uKBJ9FQSJvWuz4RVxI-MVVjmrGWYxJgteoEpqogk-kkIOiDZtBLzCO5ckNTbWcFpdmOcURcki3mKKQaXjuuDkTjya5UD1DucwCKNMfwJN6sp4_2Rzf1XIAR9jHvjNTn5feGiJGTri8dIcqjsgEXIVZkMOj6rAIYHaKvyoMISxMb4SihE387KCcfm3XUR7jdQwC3wdD7OoN9PfDPRqbR677OLPJjgZ4QinVncapJ6Y2h6ng0Vc766NfH0fisj3FrDuDot2HJ6jK2Sm9cM33mfFQzD7fadcSJFI_G9Zx5b-8ZFibCTUXqh1tW893mfrzAhz3YFUDthTEE3LXTeojk&sai=AMfl-YR2NwjgEuc-audqhLb5jkzKq8Oe95YU7Kk1-hqwD1F-p91Q-avHeUyCXS4qCqoRZadDMuoxrzjb3tuOMCPB9aRsi3Fl2w51pbX3zefAMYcheeBIyU6jeuMLLr9yMGsvz6szg5o7-tvbuhJ6nI-m1an_Oc7Kb1Fh&sig=Cg0ArKJSzHdCApgBjLYi&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.adthrive.com/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsu2yCApizeKZGj5TcU8SR0pScHJfWvz1wjLqXIGliacA7nKV6angA6IkqVBQXr5BaX1uKBJ9FQSJvWuz4RVxI-MVVjmrGWYxJgteoEpqogk-kkIOiDZtBLzCO5ckNTbWcFpdmOcURcki3mKKQaXjuuDkTjya5UD1DucwCKNMfwJN6sp4_2Rzf1XIAR9jHvjNTn5feGiJGTri8dIcqjsgEXIVZkMOj6rAIYHaKvyoMISxMb4SihE387KCcfm3XUR7jdQwC3wdD7OoN9PfDPRqbR677OLPJjgZ4QinVncapJ6Y2h6ng0Vc766NfH0fisj3FrDuDot2HJ6jK2Sm9cM33mfFQzD7fadcSJFI_G9Zx5b-8ZFibCTUXqh1tW893mfrzAhz3YFUDthTEE3LXTeojk&sai=AMfl-YR2NwjgEuc-audqhLb5jkzKq8Oe95YU7Kk1-hqwD1F-p91Q-avHeUyCXS4qCqoRZadDMuoxrzjb3tuOMCPB9aRsi3Fl2w51pbX3zefAMYcheeBIyU6jeuMLLr9yMGsvz6szg5o7-tvbuhJ6nI-m1an_Oc7Kb1Fh&sig=Cg0ArKJSzHdCApgBjLYi&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.adthrive.com/




























Linux Hint LLC, editor@linuxhint.com
1309 S Mary Ave Suite 210, Sunnyvale, CA 94087
and



https://linuxhint.com/policies-and-privacy/
https://linuxhint.com/terms-of-use/
https://ad.doubleclick.net/pcs/click?xai=AKAOjstiB62F3QDpw0nOO8x7yLeXVQOgRIoD6lzEIXCa5mQlAGhvkzNcUEb6hScHWyaVnMiW9I9BlQc7I4ICeI2oQVr6thv4NCR9OHjDIQCUmtXYxGHgFJ0Up08dsf-ZvJe0iBUv4CirSovnesqlkTtMjXQDwr3s6m26X9Z7g6DLXcsiIFshtCmHBaWfXogBkE0YTQVSMkKNWxQupKfSWDLm4wA0CvdUyHWY6EPudyFW14beTeTUlJ6odSfwmLd4QE9trt79OfrApk0TMnptAcBRsPUlDK-O6xTDoe_71509vogWfaVmzCMPBmxKgvKF4XiIyCguy8OmBJBjZckrjtW6qRf_3hWpSpIPeIAIbK2XNtNCvwFZWfzNdqXfHbHB9phphry6O9RshgIf-HCfNYHpmQWEiACdyLHRcNOHzDD5y1vkcZ2_97dgGZjeiOL1GIHRqMXtmgGFxD8yuTm9nzFnwB73iJrMVs1V5Sbr2jEsXfe62mlJxeqypVNa2dtQHpIX4dAzGkjirykymMpeKYaoA3IfH6oa0Ao89_X4FHyI34BHsJbaAE6XFAQ5NqXnyRkCqEGINtWQ3Cv0j9U3DxgwZytx_tWOeUHsYm4S1zZZDnsuoDFLn54-7xu2d0dSDbLnYlukCO1rzmLdD59fnOvuZx9Xzr4SG2FCjgFqMa84_aEraWlAX0nuSPQiqCoY5g5cNIJ2s5bFWIEZjxKbtakufXqHYcU4jUe_Pi3jTSXT8DSH_gy-OK4ISU4MZ6-AVdCOOzc71C2lb7EqA7k5g5wf2FcAY_Q4VSQF0nuPvxi0JBINfYpkpBPKnFjNjbglPNXY1s4IEHdZU-aqnufRVV__QGvsnNe2OSgxIIWt4GsxzOQle7TS20i58Fu6KhAWjydOFpa60u8q7Br2M7iqglz3SfUAhfEqSl1S9z-_zXd6jOJMig1xzNfGwA2UD_SB0JeVOpR_lr1S1RUcGtn_LoWPEHb93CMmf_xiNz5xeknj2eeYS0Q8xjmCVIi-A_y1DGsXDJx7iGKT8c8j2E9WdBbhgKo0YDSBBSuv7mFHIFTXxGG-PF-FSlXZxwclHWfyFPIuAqYsdaa1gdv3op8rzgSn9Q_6lg8QyCD-tI4IMJD_mYYxg4vYdbAyiIpZYL4x3-j1ksrInjEfyOkmw031GneWJm95KjeRNh1ZiLSIeO_GpjdoagTGe8CAYfCFH9H53M4tIroKGbnueIglvg7Mx1qmK7RJgssBdYqitmKWVKcAMPkI3sSkJAiaYC9jF8haTPgQOF1r43xUgaZNoAJn-utPF4kuxbAIvSXtrQh87i4QI8aRS4mVYbgFqrlWsRV4CSx-Hxrp2eQ-J5VwkfAZrt7nN0_GE3jPT5jMGKIf47twsNpgm8sMxhBNYVT01A&sai=AMfl-YRihvXQWNIcjpSGQnvaN0gecJ06uu88LyEasEtiVjFpuUbqApSLhPFgMFiM4F_1oepiNnuEpumW4VXzJ917L11PjoSM0UHWodvVRB0jwuzTn-rfj8A2xr6HTT9AsV40M2F_FRcCf-letVsPdUxlah7az2zTKVS1tNvI_g5CVxFxMz6d3WYZKAEIviPRevGd6-XpJFjfoJ_PygjR4yfoESJokVD5QqhKSlxRDxvvVTX-2Incc2-KKr8Qt2n4PqOrr7wo0U2H8FeD6oTDZZ9kGuU730Vbxvtt_GTwxz_stBnVJVa-7RQGSjoUTxn7rAeKwP6wF3BGCN9Ym3N9uSX_zTiAYxXvV3gINmHF0qXyeMkb-yBh4cJHj8E&sig=Cg0ArKJSzK_nejwKh9kT&fbs_aeid=%5Bgw_fbsaeid%5D&crd=aHR0cHM6Ly9iYW5raXNsYW0uY29t&urlfix=1&adurl=https://www.bankislam.com/jt/%3Futm_source%3Dforit-programmatic%26utm_medium%3Dforit-banners%26utm_campaign%3Dforit-bicc-majorspending-jomtravellah%26utm_content%3Dforit-eng
https://ad.doubleclick.net/pcs/click?xai=AKAOjstiB62F3QDpw0nOO8x7yLeXVQOgRIoD6lzEIXCa5mQlAGhvkzNcUEb6hScHWyaVnMiW9I9BlQc7I4ICeI2oQVr6thv4NCR9OHjDIQCUmtXYxGHgFJ0Up08dsf-ZvJe0iBUv4CirSovnesqlkTtMjXQDwr3s6m26X9Z7g6DLXcsiIFshtCmHBaWfXogBkE0YTQVSMkKNWxQupKfSWDLm4wA0CvdUyHWY6EPudyFW14beTeTUlJ6odSfwmLd4QE9trt79OfrApk0TMnptAcBRsPUlDK-O6xTDoe_71509vogWfaVmzCMPBmxKgvKF4XiIyCguy8OmBJBjZckrjtW6qRf_3hWpSpIPeIAIbK2XNtNCvwFZWfzNdqXfHbHB9phphry6O9RshgIf-HCfNYHpmQWEiACdyLHRcNOHzDD5y1vkcZ2_97dgGZjeiOL1GIHRqMXtmgGFxD8yuTm9nzFnwB73iJrMVs1V5Sbr2jEsXfe62mlJxeqypVNa2dtQHpIX4dAzGkjirykymMpeKYaoA3IfH6oa0Ao89_X4FHyI34BHsJbaAE6XFAQ5NqXnyRkCqEGINtWQ3Cv0j9U3DxgwZytx_tWOeUHsYm4S1zZZDnsuoDFLn54-7xu2d0dSDbLnYlukCO1rzmLdD59fnOvuZx9Xzr4SG2FCjgFqMa84_aEraWlAX0nuSPQiqCoY5g5cNIJ2s5bFWIEZjxKbtakufXqHYcU4jUe_Pi3jTSXT8DSH_gy-OK4ISU4MZ6-AVdCOOzc71C2lb7EqA7k5g5wf2FcAY_Q4VSQF0nuPvxi0JBINfYpkpBPKnFjNjbglPNXY1s4IEHdZU-aqnufRVV__QGvsnNe2OSgxIIWt4GsxzOQle7TS20i58Fu6KhAWjydOFpa60u8q7Br2M7iqglz3SfUAhfEqSl1S9z-_zXd6jOJMig1xzNfGwA2UD_SB0JeVOpR_lr1S1RUcGtn_LoWPEHb93CMmf_xiNz5xeknj2eeYS0Q8xjmCVIi-A_y1DGsXDJx7iGKT8c8j2E9WdBbhgKo0YDSBBSuv7mFHIFTXxGG-PF-FSlXZxwclHWfyFPIuAqYsdaa1gdv3op8rzgSn9Q_6lg8QyCD-tI4IMJD_mYYxg4vYdbAyiIpZYL4x3-j1ksrInjEfyOkmw031GneWJm95KjeRNh1ZiLSIeO_GpjdoagTGe8CAYfCFH9H53M4tIroKGbnueIglvg7Mx1qmK7RJgssBdYqitmKWVKcAMPkI3sSkJAiaYC9jF8haTPgQOF1r43xUgaZNoAJn-utPF4kuxbAIvSXtrQh87i4QI8aRS4mVYbgFqrlWsRV4CSx-Hxrp2eQ-J5VwkfAZrt7nN0_GE3jPT5jMGKIf47twsNpgm8sMxhBNYVT01A&sai=AMfl-YRihvXQWNIcjpSGQnvaN0gecJ06uu88LyEasEtiVjFpuUbqApSLhPFgMFiM4F_1oepiNnuEpumW4VXzJ917L11PjoSM0UHWodvVRB0jwuzTn-rfj8A2xr6HTT9AsV40M2F_FRcCf-letVsPdUxlah7az2zTKVS1tNvI_g5CVxFxMz6d3WYZKAEIviPRevGd6-XpJFjfoJ_PygjR4yfoESJokVD5QqhKSlxRDxvvVTX-2Incc2-KKr8Qt2n4PqOrr7wo0U2H8FeD6oTDZZ9kGuU730Vbxvtt_GTwxz_stBnVJVa-7RQGSjoUTxn7rAeKwP6wF3BGCN9Ym3N9uSX_zTiAYxXvV3gINmHF0qXyeMkb-yBh4cJHj8E&sig=Cg0ArKJSzK_nejwKh9kT&fbs_aeid=%5Bgw_fbsaeid%5D&crd=aHR0cHM6Ly9iYW5raXNsYW0uY29t&urlfix=1&adurl=https://www.bankislam.com/jt/%3Futm_source%3Dforit-programmatic%26utm_medium%3Dforit-banners%26utm_campaign%3Dforit-bicc-majorspending-jomtravellah%26utm_content%3Dforit-eng

