Further Shell Programming  

In the last session we saw how to combine two or more Linux commands into one file and run this file as a ‘Shell Program’ or Script. We will continue to develop this theme in this handout.

Why do we need a shell?
Most of the commands discussed so far are to be found in directories mentioned in your PATH. You can edit files, print files, and run programs.  You have access to languages such as Pascal or C on your system, and they can be used for complex programming tasks. So what else does the shell have to offer?
The shell allows you to check on the success and failure of commands, on the state of the filesystem, and on the values of environment variables, - and to process this knowledge. It is a programming language in the full sense — it has the power of other programming languages — but tailored for use in conjunction with an operating system. It contains built-in features that allow the user to get the maximum amount of information from the kernel in an easy manner. By writing shell scripts you can also create your own commands.
Although the shell is a powerful programming language, it is designed as a user interface to a Unix/Linux machine, and is not an ideal language for doing complex numerical calculations. If you have a particular application that does not clearly have a need to be written in the shell, then it is good practice to write it in another language better suited, and then call that program from the shell.
It is not possible to give exact instructions as to where the boundary lies — when you should decide that the shell is unsuitable and use another language — but the examples will give you a feel as to what sorts of task are typically programmed in the shell. Some people use a UNIX system happily and hardly ever use any of the shell facilities, while others are quite at home with the most complex scripts.
Shell syntax
Any computer language has a syntax — that is, a set of rules defining what you can write in the language, and what you are forbidden to write. The shell uses symbols and words in a very precise way. We will not attempt to give a formal definition of the shell's syntax here, but we will describe most of its features.
A script is a file containing commands that the shell is able to interpret. If a script is two or three lines long, it is likely to be clear to anyone reading the file what the commands do, and therefore what the purpose of the script is. If a script is a hundred lines long, it will not be so easy to see what is happening. Not only will it be difficult for someone else reading your scripts, but if you make an error while writing it, you may yourself find trouble discovering exactly where the error has occurred.
It is good practice to include comments in your scripts. These are messages the shell ignores — they are there merely for the benefit of anyone reading the scripts.
If you write a script, and include a # ('hash') symbol, then the rest of that line (including the #) is ignored by the shell (unless that # appears within quotes or is within a word). For instance, the following script
MESSAGE="Hello $LOGNAME" 
echo $MESSAGE
causes a message to be displayed on the terminal screen. The next script does exactly the same thing, but has had comments included.
# This script prints a friendly message on standard output
# Written by Rob,  5 October 2006
# 
# This script requires variable LOGNAME to be set
MESSAGE="Hello $LOGNAME"
 # Set MESSAGE to the message 
echo $MESSAGE
# ... and echo it to stdout
The sort of information that should appear in comments includes
· who wrote the script,
· what the script does,                   
· when it was written, and
· what the individual parts of the script do.
For very short scripts, this may appear rather trivial, but for longer scripts comments are essential, and you should get into the habit of commenting all your scripts. Try creating a file (messagefile, say) containing the above script, and run it using:
$sh messagefile
Examples of Shell Scripts:
Assume a text file has been created called scriptl (e.g. via the vi editor)
$cat scriptl
echo copy c programs to a new directory
cp *.c newdir
rm *.c
echo Done!
To run this file (scriptl) we can use
$sh script1
 or

if recognized by the operating system PATH, we can simply use the filename as a command. Before we can do this, the file must first be given an executable attribute. i.e.
$chmod  +x  script1
then

$script1
Parameters may also be passed into a shell script by using symbolic names $1, $2....$9. Consider the script file, called script2:

cat $l $2 $3 > temp 

sort temp | uniq > $4 

rm temp
Then run script2 as follows:
$sh  script2 file1 file2 file3 file4
This will merge-sort the first 3 files and place the result in file4, with duplicate lines removed.
NOTE – this is not very user friendly and could have been achieved using user echo message prompts and read commands.
e.g. create a file called script2b in vi as follows
echo 'Enter file1 name:'
read file1
echo 'Enter file2 name:'
read file2
echo 'Enter file3 name:'
read file3
echo 'Enter the result file name:'
read file4
cat  $file $file2 $file 3 > temp
sort  temp |  uniq > $file4
rm  temp
Remember - to run this script file type 
$sh script2b

or
$chmod +x script2b
$script2b
Exercise: Run the above file, call it script2, for the 2 files (file1 and file2) created earlier on in the term. Check out the contents of the newly created file (file4).                                              
Shell Control Commands
Unix has standard program controls
e.g. if Boolean

       then
command list
       else
command list
       fi
example 
if test -f filel
  then
cat fllel
 else
echo 'filel does not exist'
fi
The 'test' statement
The command test followed by arguments, will give an exit status of  0 if the arguments evaluate to True. 
To invoke a test we can use the command:
$test  arguments 
The above example gives you a flavour – it checks whether file file1 exists and displays the contents if it exists and a suitable message if it doesn’t. The arguments that may be used with file operators used by test are:
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True if filename exists and is a directory
True if filename exists

True if filename exists and is regular
True if filename exists and is readable

True if filename exists and has size non-zero

True if filename exists and is writable

True if filename exists and is executable




There is also a ‘not’ test, denoted by the ! character. Thus:

if test !-f file1

then


echo file1 does not exist

else


cat file1

fi

is the reverse way of writing the above example.

Exercise: Adapt the above script to allow a user to enter a filename and write the code to output a message if it doesn’t exist or output its contents if it does exist. Save it as a shell program filecheck.
Run the program to verify its success.
Relational operators

Number related tests

-eq  Equal to
-lt  Less than
-gt  Greater than
-ge  Greater than or equal to
-lt  Less than
-le  Less than or equal to 
File related tests
-f file   True if file exists and is a regular file
-r file   True if file exists and is readable
-w file   True if file exists and is writable
-x file   True if file exists and is executable
-d file   True if file exists and is a directory
-s file   True if file exists and has a size greater
     than zero.
String tests
-n str    True if string str is not a null string
-z str    True if string str is a null string
str1 == str2  True if both strings are equal
str1 != str2  True if both strings are unequal
str      True if string str is assigned a value
    and is not null.
Test also permits the checking of more than one expression in the same line.
-a Performs the AND function
-o Performs the OR function
Example:
test $d -eq 25 ; echo $d
... which means, if the value in the variable d is equal to 25, print the value.
test $s -lt 50; do_something
if [ $d -eq 25 ]
then
echo $d
fi
In the above example, I have used square brackets instead of the keyword test - which is another way of doing the same thing.


if [ $str1 == $str2 ]
then
    do something
fi

if [ -n "$str1" -a -n "$str2" ]
then
    echo 'Both $str1 and $str2 are not null'
fi
... above, I have checked if both strings are not null then execute the echo command.

Things to remember while using test
If you are using square brackets [] instead of test, then care should be taken to insert a space after the [ and before the ].
Note: test is confined to integer values only. Decimal values are simply truncated.
Do not use wildcards for testing string equality - they are expanded by the shell to match the files in your directory rather than the string.
The if command can also be used to decide whether a numerical test if True or False, using the following comparison operators:
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e.g. What does the following script do?
FILESIZE=$( wc –c file1 | cut –f1 –d’ ‘ )

if [ $FILESIZE –gt 100 ]

then


echo File is greater than 100 bytes long

else


echo File is less than or equal to 100 bytes long

fi

Again we can make use of the not (!) operator to give more test comparisons e.g.

if [ $FILESIZE –eq 100 ]

the reverse comparison is:

if [ $FILESIZE !–eq 100 ]

Exercise:
Write a script to inform you whether or not you have used more than 100k of disk space.
Solution: Using du with option -s will give you a number that represents the number of kilobytes of storage you have used, and will also display the name of the directory for which it performed that calculation. You can use cut to extract the first field of that output, namely the number. Then an ‘if’ test can check whether this number is greater than 100, using an ‘echo’ to display an appropriate message. 
Note, in the following program, 

du
disc used

-s
summary information of disc space used
-f1
field 1
# Evaluate the number of kilobytes of  storage used 
KBYTES=$( du -s  |   cut  -f1 )
echo $KBYTES
# Check the value of KBYTES   .. 
if  [ $KBYTES -gt  100 ]
# and display message  if  >100
then echo  "You have used more than 100k"
# and display message if  <=100
else echo  "You have used less than 100k"
fi
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