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This workbook is a tutorial on basic shell scripting in the Bash environment.
It provides a quick walkthrough of how to get things working and some basic
examples of how to make things work. For a comprehensive introduction to bash
scripting, the document at http://www.tldp.org/LDP/abs/html/ is a good
place to start (and I think is slightly easier than their document for “Beginners”).

As with the other workbooks I recommend that you take the time to work
through the examples to get a feeling for how things work. I have also included
some questions and prompts, again, to prompt you to take a look at the tools
and ideas. Sometimes the answers to the questions will be fairly direct from the
workbook and some will require some extra research on your part. The prompts
will encourage you to try things for yourself.

This workbooks assumes that you are comfortable doing basic tasks on the
*nix command line including the material covered in Workbooks 1. 2 and 5.

1 Introduction

As we’ve seen, over the course of these tutorials, the *nix shell provides us
with a lot of tools. Because of the modular nature of these tools it’s easy to
combine them to get things done. Still there are times when you don’t want
to do the same things, step by step, over and over again. That’s where shell
scripting comes into the picture, when we have a set of things we need to do in
a repeatable fashion and when doing things by ourselves is too cumbersome.

Shell scripts are simple collections of commands, along with some control
logic that the shell can interpret and execute in pretty much the same way it
does when we’re in front of the terminal.

2 Writing a Script

Scripts are simple text documents, so we don’t need anything more than an
editor to get going. Usually script files have the .sh file extention.
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The first thing that’s necessary is to hint to the shell what kind of script
we’re writing and we do that with the sha-bang (no seriously it’s called that).

The sha-bang is the pair of symbols #! followed by the path to the shell
that can execute our script. Since we’re using bash for our examples we use:

1 #!/bin/bash

If you’re not sure exactly where bash might live in your system use the
where command to find out.

Shell scripts can be run two ways. The first is if you invoke a shell and pass
the argument to them:

$ sh script.sh

and the second is to set the script’s executable bit (changing the permissions
as we did in workbook 2) and to invoke it as you would any command.

$ script.sh

Depending on the flavour of *nix you’re using, the shell might not be
able to find the script to execute. This happens if your current directory
is not in your PATH. The PATH is a system variable that tells the system
where to look for files to execute, places such as /bin or /usr/local/bin
are usually on the path.
If you’re current directory is not on the PATH then you need to invoke
your script using:

$ ./script.sh

Lines that start with # are ignored as comments, although when looking to
run a file *nix systems know to check to see if the first line is a sha-bang and
will then run it with the appropriate shell. As with all programming, comments
are just as important in shell programming. Make sure you’re appropriately
commenting your code as you build your scripts.
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Our goal is to make use of the built in shell commands to make our script
work. Let’s start with the simplest program.

1 #!/bin/bash

2

3 echo Hello World

Then you can run the command and see that it works exactly the same way
as if you’d typed echo Hello World on the command line.

You can use all of the commands in (pretty much) the same way you do on
the command line. Take a moment to experiment and see what you can run.

2.0.1 Questions

1. Make a script that prints the current date and the current disk usage into
a file called usage.data (there is a *nix command to print the date and
another to print the disk usage)

3 Variables

So far our script is just a way for us to bundle up some commands that are pretty
much the same as we would have on the command line. Sometimes that’s all we
need, but other times we need a little more power. The first power tool we’re
going to use are variables.

In bash scripting variables have names and values (this should not be terribly
surprising). When we want to refer to the name of the variable, we just use the
name. When we want to refer to the value we preface the name with $.

2

3 a number=11

4 echo $a number

Keep in mind that when you’re setting a variable you assign the value to the
name and when you’re looking at a variable you want to reference the value.

Bash scripts are white space sensitive. So if you put spaces around
the equals sign in the script Bash will think that you were looking for
the command a number rather than trying to assign something to the
variable a number. Watch your white space.
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Variables work nicely with commands. You can set a variable equal to the
result of a command if you surround the command with backticks ` (sharing
the key with the tilde ~).

2

3 result=ècho 1234`

4 echo $result

(I’m having a bad day type setting, that should be a backtick, then echo).
When you run this script the result is:

$ script.sh

1234

If you surround the command with double quotes, then the literal value of
the command is saved to the variable.

2

3 result=ëcho 1234¨

4 echo $result

(I’m having a bad day type setting, that should be a doublequote, then
echo).

When you run this script the result is:

$ script.sh

echo 1234

But the good news is that now you can use that variable to execute a com-
mand

2

3 result=ëcho 1234¨

4 echo $result

5 $result
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$ script.sh

echo 1234

1234

There are also some pre-existing variables that are useful. Some are system
variables (such as $PATH or $HOSTNAME), you can access these from the command
line or from your script and you can see the system values for these variables

$ echo $PATH

/usr/local/bin:/usr/bin:/usr/local/sbin:/usr/sbin

There are also some script useful variables which allow you to access the
arguments to the script. The variable for the total number of arguments is $#

and the arguments can be accessed by number. For example we have the script:

2

3 echo $#

4 echo $1

5 echo $2

When we run this script with arguments it looks like this:

$ script.sh A B C

3

A

B

Since computer scientists always start counting at 0 you might ask what $0
gives you. allows you to get the name of the command:

2

3 echo $0

$ script.sh

script.sh
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3.0.2 Questions

2. Make a script that takes arguments from the command line and prints
them as part of a mad lib(https://en.wikipedia.org/wiki/Mad_Libs)

4 Conditional Statements

As with most programming languages Bash scripts have conditionals. Condi-
tional statements are formed:

if [<test>]

then

<do things...>

fi

A lot of the tests are designed to test things about the *nix system and
the file system. A good list and example set is here: http://tldp.org/LDP/

Bash-Beginners-Guide/html/sect_07_01.html and some slightly more read-
able examples can be found here: http://ryanstutorials.net/bash-scripting-tutorial/
bash-if-statements.php.

One thing to note is that the symbols <and >work on Strings in Bash
scripting. To deal with integers you need to use the tests -lt and -gt to test
for less than and greater than and the commands -le and -ge to test for less
than or equal and greater than or equal and -eq to test if equal.

Conditional statements can also have else and else-if clauses. Else clauses
are easy to include:

if [<test>]

then

<do things...>

else

<do other things>

fi

As are else if clauses (so long as you remember the magic words:
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if [<test>]

then

<do things...>

elif [<test>]

then

<do different things>

else

<do other things>

fi

4.0.3 Questions

3. Make a script that prints either EVEN or ODD based on how many lines are
in a file given as an argument (make sure it’s a text file).

5 Looping

Finally you’re often going to want to repeat things in a script, either for a set
number of times, until a condition is met or over a list of files. The advanced bash
tutorial covers loops here: http://tldp.org/LDP/abs/html/loops1.html.

While loops allow you to loop as long as a condition is true:

while [ <test> ]

do

<do the thing over again...>

done

Alternatively the Bash for loop lets you loop over all the elements in a list:

for arg in [<list>]

do

<do the thing to each element>

done

To loop for a specific number of times you can either provide a list of num-
bers using the format {1..n}. (You can also use the double bracket evalua-
tion that I’ve ignored so far as seen here: http://www.cyberciti.biz/faq/

bsd-appleosx-linux-bash-shell-run-command-n-times/).
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Conveniently, Bash is very good at allowing you to construct a list of files to
operate on. The tutorial at http://www.cyberciti.biz/faq/bash-loop-over-file/
is a very good resource to practice that.

5.0.4 Questions

4. Rewrite your EVEN or ODD script to give a result for every text file
in a directory. The directory should be the current directory unless an
argument is passed to the script.
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