Loops

It is often necessary to execute part of a script multiple times. This can be done either a given number of times, or while a given condition is met. This construct is known as a loop, and exists in some form in all programming languages. There are two basic types of loop which the shell supports.
‘for’ loops

We'll start with the standard "for" loop. 
The syntax for the for loop is
for variable_name in values 
do 
commands
done
and this causes the variable name to be set in turn to each word in values, and commands executed with name set to that value.

The for loop is a method of executing a section of a script for a specified (and fixed) number of times.  e.g.

For instance, to page, in sequence, each readable file in the current directory:
for  i   in  $(  ls  )
do
if test  -r  $i    
      then cat  $i
fi
done
 So, in the above example, $( ls ) becomes a list of the files in the current directory, and variable i is set to each one in turn. The filename, which is the value of i, is tested to see if it is readable, and if so its contents are output to the screen..
Shell arithmetic
Before looking at another looping construct example, it's a good idea to become familiar with performing shell arithmetic. Yes, it's true: You can perform simple integer math using shell constructs. Simply enclose the particular arithmetic expression between a "$((" and a "))", and bash will evaluate the expression. Here is an example:
arithmetic example 
$ echo $(( 100 / 3 ))

33

$ myvar="56"

$ echo $(( $myvar + 12 ))

68

$ echo $(( $myvar - $myvar ))

0

$ myvar=$(( $myvar + 1 ))

$ echo $myvar

57
example 
for num in 1 2 3 4 5 

do
square=$(( $num * $num ))
echo $num $square 

done
Here's another  basic example:

	for x in one two three four

do

    echo number $x

done

output:
number one

number two 

number three 

number four


What exactly happened? The "for x" part of our "for" loop defined a new environment variable (also called a loop control variable) called "$x", which was successively set to the values "one", "two", "three", and "four". After each assignment, the body of the loop (the code between the "do" ... "done") was executed once. In the body, we referred to the loop control variable "$x" using standard variable expansion syntax, like any other environment variable. Also notice that "for" loops always accept some kind of word list after the "in" statement. In this case we specified four English words, but the word list can also refer to file(s) on disk or even file wildcards. Look at the following example, which demonstrates how to use standard shell wildcards:

	for myfile in /etc/r*

do

    if test -d $myfile 

    then

      echo "$myfile (dir)"

    else

      echo "$myfile"

    fi

done

output:
/etc/rc.d (dir)

/etc/resolv.conf

/etc/resolv.conf~

/etc/rpc                  


The above code looped over each file in /etc that began with an "r". To do this, bash first took our wildcard /etc/r* and expanded it, replacing it with the string /etc/rc.d /etc/resolv.conf /etc/resolv.conf~ /etc/rpc before executing the loop. Once inside the loop, the "-d" conditional operator was used to perform two different actions, depending on whether myfile was a directory or not. If it was, a " (dir)" was appended to the output line.

‘while’ and ‘until’ loops
A "while" statement will execute as long as a particular condition is true, and has the following format:
while [ condition ]

do

    statements

done
Again, using the arithmetic example in the ’for’ loop method above:

 num=l
while [ $num -le 5 ]
do
square=$(( $num * $num )) 
echo $num $square 
num=$(( $num + 1 ))
done
"While" statements are typically used to loop a certain number of times, as in the following example, which will loop exactly 10 times:

	myvar=0

while [ $myvar -ne 10 ]

do

    echo $myvar

    myvar=$((  $myvar + 1  ))

done


You can see the use of arithmetic expansion to eventually cause the condition to be false, and the loop to terminate.
"Until" statements provide the inverse functionality of "while" statements: They repeat as long as a particular condition is false and are of the form:

until condition do
command list 
done
For the arithmetic example used in the ‘while’ loop above      

num=l
until [ $num -gt  5  ] do
square=$((  $num * $num  )) 
echo $num  $square 
num=$((  $num + 1  )) 
done
Here's an "until" loop that functions identically to the previous "while" loop:
	myvar=0

until [ $myvar -eq 10 ]

do

    echo $myvar

    myvar=$((  $myvar + 1  ))

done


Case statements
Case statements are another conditional construct that comes in handy. They are of the form:

case variable in
val 1) commands 1 ;;
val 2) commands 2;;
etc.
 esac
Note - the ;; terminates a group (2 or more) of commands
Example : Run the following shell script.
echo Enter a day number (1 to 7)
read dayno
case dayno in
1) day = *Sunday'
    echo $day;;

2) day = 'Monday'
    echo $day;;

…

7) day = 'Saturday’

 esac
The use of printf command for formatting output:

As well as using the echo command, we can use the printf command to control the output format to a screen or printer.

For example 

printf “%12s” $NAME
prints the value of someone’s name in 12 columns.

printf “\n”

prints a new line.

Example: List all users who are currently logged into the system, in 4 columns of width 10 characters i.e. 
pxxxxx
pyyyyy
pzzzzzz
paaaaaa

pbbbbb
pcccccc
pdddddd
peeeeee

etc.
Solution: Use printf to format and who to find the users. With option -q two lines will be displayed by who, the first contains the users, the second the number of them. Use head to select the first line of the output of who -q, then a for loop to print out each of them in turn. A count must also be made so as to know when to finish a line of output.
COUNT=""





# Use to count to 4
ALLUSERS=$(who  –q  |  head  -1)


# Get the list of users
for i in $ALLUSERS




# Loop through in turn
do
printf  “%10s” $i




# Print each in width 10
COUNT=COUNT"x"



# Add an "x" to COUNT
if  [ $COUNT == "xxxx" ]



# If 4 "x"s in COUNT
then 

    printf "\n" 




#  terminate the line
    COUNT=""




#  and reset COUNT
fi 
done
# At the end, if the final line contains less than four columns, that line must be terminated 
if  [ "$COUNT" != "" ] 
then printf "\n"
fi

Exercise
Work out what the following shell program does.
for f in *.c 
do
echo Initial listing of $f
echo
head -3 $f
echo 'Enter required action D, A or Q'
read act
until [ $act == “D” –o $act == “A” -o $act== “Q”  ]  
do
 
echo Enter required action D, A or Q 
            read act 
done 
case $act in
  D)    
rm $f
            echo file $f deleted;; 
  A)    
mv $f oldprogs
            echo file $f archived;; 
  Q)   
echo script abandoned 
            exit;;
esac 
done
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