Chapter 14
Shell Script
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Shell Type

* Login Shell

- Local login via console
- Terminal program
- Remote login

* Interactive Shell
- With shell prompt

- Typing commands manually



Shell Invocation

* Login Shell

- /etc/profile
- then one of following in order:

* ~/.bash profile
* ~/.bash login
* ~/.profile

* Interactive Shell
- /etc/bash.bashrc

- ~/ .bashrc
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Variable Setting

* Setting a variable:
name=value

* Setting rules:
* No space
* No number beginning
*No $ in name
* Case sensitive



Variable Setting

e COmmon errors:

1A=B
SA=B
a=B



Variable Substitution

e Substitute then re-construct:
S A=ls
S B=la
$ C=/tmp
$ SA -$B §$C

e Result:
$ 1s -la /tmp



Viewing a Variable Value

* Using the echo command:

S echo SA -$SB SC
ls -la /tmp
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Value Expansion

* Using separator:
S A=B:C:D
S A=SA:E

* Using {}.
S A=BCD
$ A=S${A}E
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The export command

* Purpose:

To set Environment Variable, inheritable in sub
shells.



Setting Environment Variable

 Using export command:
S A=B
S export A

Or
S export A=B

* Using declare command:

S declare -x A
S A=B



Variable Exportation Effect

O

Before exporting

A=B

O
export A

After exporting




Viewing Environment Variable

* Using env command:
S env

*Using export command:
S export



Variable Revocation

* Using unset command:
S A=B
$ B=C
S unset S$SA

e Different to null value:
S A=
S unset A



Using read

» Getting variable values from STDIN:
$ read varl var2 var3

» Terminating input by pressing Enter

* Positional assignment
* Extras are assigned to the last variable

 Common options:
-p 'prompt' :gives prompts
-n n :gets nof characters enough
-s :silent mode
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Command Alias

* Setting an alias:
$ alias alias name='commands line'

* Run defined commands by entering
alias name.
» User aliases are defined in ~/ .bashrc
* Listing aliases:

S alias
* Removing an alias:

S unalias alias_name
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Process Hierarchy

* Every command generates a process
when running.

* A command process is a child while
the shell is the parent.

* A child process returns a value($?) to
parent when exists.

Return
Value

shell JA >
command




Return Value

* TRUE

*FALSE
1-255



Process Environment

* Children processes inherit
environment from parent

* However, any changing of
environment in a child will NEVER
effect the parent!



Shell Script
* Definition:

A series of command lines are predefined in a
text file for running.
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Script Running

* Using a sub shell to run commands:

Environment changing only effects the sub
shell.

* Interpreter is defined at the first line:
#!/path/to/shell

shell T >

sub shell >~
commands J J Lj
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Source Running

* Using source command to run script:

* There is no sub shell, interpreter is ignored.
* Environment changing effects the current
shell.

shell
commands U U U
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Exec Running

* Using exec command to run script:

* The current shell is terminated at script
starting.
* The process is hanged over to interpreter.

shell interpreter

~ -
commands U U U




Practice

* Write a simple shell script (my . sh):
pwd

cd /tmp

pwd

sleep 3

* Make it executable:
S chmod +x my.sh



Practice

* Run the script in different ways:

$ ./my.sh o

$ pwd Identical to:
S ./my.sh source ./my.sh
S pwd

S cd -

S exec ./my.sh



Segquence Running

» Using the ; symbol:
S cmdl ; cmd2; cmd3

* Equivalent to:
S cmdl
S cmd2
S cmd3



Command Grouping

* Using {} to run command group in

current shell:
S { cmdl ; cmd2; cmd3; }

* Using () to run command group in a

nested sub shell:
S ( cmdl ; cmd2; cmd3 )



Command Grouping Behavior

* Using {}:
Environment changing effects the
current shell.

* Using ():
Environment changing does NOT
effects the current shell.



Named Command Group

e Also known as function

A command group is run when calling the
function name.

$ my function () {
cmdl
cmd?2
cmd3

}

$ my function
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Command Substitution

* Using $() :

S cmdl .. $(cmd2 ..) ..

* Using ~~ (don't be confused with ' '):
S cmdl .. cmd2 ..
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Multiple Substitution

* Using $() .

S cmdl .. S(cmd2 .. $(cmd3 .. ) ..

* Using =~ .

S emdl ... "cmd2 ... \"cmd3 .. \* ..



Advanced Variable Substitution

e S{#var} .

the length of value



Advanced Variable Substitution
* S{var#pattern}:

removes shortest pattern at beginning

* S{varf##pattern}:
removes longest pattern at beginning

e S{varspattern} .
removes shortest pattern at end

e S{var%%pattern} .
removes longest pattern at end



Advanced Variable Substitution

e S{var:n:m} :
To have m characters from position n,
(position starting from 0)



Advanced Variable Substitution

e S${var/pattern/str}:
substitutes the first pattern to str

e S{var//pattern/str} .
substitutes all pattern to str



Array Setting

* Using ():

array=(valuel value2 value3)

* Position assignment:
array[0]=valuel
array[l]=value2
array|[2]=value3




Array Substitution

e All values:

s${array[@]}
s{array[*]}

e Position values:
S{array[0]}
${array[1l]}
${array[2]}




Array Substitution

e Length of wvalue:
S{#array[0]}

e Number of wvalues:
S{#array[@]}



Arithmetic Expansion

* 32Bit integer:
-2,147,483,648 to 2,147,483,647

* No floating point !
Using external commands instead:
*bc
* awk
* perl



Arithmetic Operation

* Operators:
+ :add

: subtract

: multiply

: divide

: AND

: OR

: XOR

1 :NOT

> — 22 . * 1



Arithmetic Operation

*Using $(()) or S
S a=5;b=7;c=2
S echo $((atb*c))
19

$ echo $[(a+b)/c]
6



Arithmetic Operation

*Using declare with variable:

S declare -i d
$ d=(a+b)/c

S echo Sd

6



Arithmetic Operation

*Using 1et with variable:
S let f=(at+b)/c
S echo §$f
6



Arithmetic Operation

*Using ( () ) with variable:
a=1

((at+))

echo Sa

((a=-=3))

echo Sa

VNN 0NN

-3



Script Parameter

* Assigned in command line:

script name parl par2 par3 ...

* Reset by set command:
set parl par2 par3 ...

» Separated by <IFS>:
set “parl par2”\ par3 ...
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Gathering Parameters

 Substituted by $n (n=position):
$0 $1 $2 $3 ...

* Positions:
$0 :script_name itself
$1 :the 1st parameter
$2 :the 2nd parameter
and so on...



Parameter Substitution

* Reserved variables:
${nn} :position greater than 9
$# :the number of parameters
$@ or $* :All parameters individually
“«$xm . All parameters in one
“s@" :All parameters with position reserved



Parameter Shifting

* Using shift [n]
to erase the first n parameters.



Function Parameter

* Functions have own positions except $0



Return Value (RV)

* Every command has a Return Value
when exists, also called Exist Status.

» Specified by exit in script:

exit [n]
Or, inherited from the last command

» Using $? to have RV of last command



Return Value

* Range:
0-255

* Type:
TRUE: O
FALSE: 1-255



Conditional Running

» Using && to run only while TRUE:
cmdl && cmd?2

Using | | to run only while FALSE:
cmdl || cmd2



Test Condition

* Using test command to return
TRUE or FALSE accordingly:

test expression
[ expression ]
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Test Expression

( EXPRESSION )
EXPRESSION 1is true

! EXPRESSION
EXPRESSION 1is false

EXPRESSION1 -a EXPRESSIONZ2
both EXPRESSION1l and EXPRESSIONZ2 are true

EXPRESSION1 -0 EXPRESSIONZ2
either EXPRESSIONl1l or EXPRESSION2 is true



String Expression

-n STRING
the length of STRING 1s nonzero

STRING equivalent to -n STRING

-z STRING
the length of STRING is zero

STRING1 = STRING2
the strings are equal

STRING1l != STRINGZ2
the strings are not equal



Integer Expression

INTEGER1 -eq INTEGER2
INTEGER]1 is equal to INTEGERZ2

INTEGER1 -ge INTEGER2
INTEGER]1 is greater than or equal to INTEGER2

INTEGER1 -gt INTEGER2
INTEGER]1 is greater than INTEGER2

INTEGER]1 -le INTEGER2
INTEGER]1 is less than or equal to INTEGER2

INTEGER1 -1t INTEGERZ2
INTEGER]1 is less than INTEGER2

INTEGER]1 -ne INTEGERZ2
INTEGER]1 is not equal to INTEGER2



File Expression

FILEl -nt FILEZ2
FILEl is newer (mtime) than FILEZ2

FILE]l -ot FILEZ2
FILE]l is older than FILE2



File Expression

-e FILE
FILE exists

-s FILE
FILE exists and has a size greater than
Zero



as

FILE

FILE

FILE

~h)

File Expression

FILE exists and 1s a directory
FILE exists and 1s a regqular file

FILE exlists and is a symbolic link (same



File Expression

-u FILE
FILE exists and its set-user-ID bit is set

-g FILE
FILE exists and 1is set-group-ID

-k FILE
FILE exists and has its sticky bit set



File Expression

-G FILE
FILE exists and is owned by the effective

group ID

-0 FILE
FILE exists and 1is owned by the effective

user ID



File Expression

-r FILE
FILE exists and read permission is granted

-w FILE
FILE exists and write permission is granted

-X FILE
FILE exists and execute (or search)
permission 1s granted



Test Example

 Think about:

= W O W W

unset A
test -n SA
echo S$?

test -n “SA"
echo S$?



Test Example
* Tips:

test str
test =n str

test -n
test =n -n

test -n SA
test —-n
test =n -n



Test Example

* Tips:

test -n “SA“
test -n <NULL>



The if-then Statement

* Syntax:

if cmdl
then

cmd2. ..
fi
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The if-then-else Statement

* Syntax:

1f cmdl
then

cmd2 ...
else

cmd3 ...
fi
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Using Command Group

* Syntax:

cmdl && {
cmd2 ...



Multiple Conditions (elif)

* Syntax:

1f cmdl
then
cmd2 ...
~elif cmd3 repeatable
then
| cmdd4 ...
fi




Run By case
* Syntax:

case “STRING” 1n
patternl)
cmdl
pattern2) repeatable
cmd?2

esacC
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Loop Statement

%

* Loop flow:

loop
condition i
do
cmd ...
| done
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The for Loop

* Syntax:

for VAR in values
do

commands
done
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The for Loop
* Tips:

* A new variable is set when running a for loop
* The value sources are vary.

* The times of loop depends on the number of
value.

» Each value is used once in the do-done
statement in order.



The while Loop

* Syntax:

while cmdl
do

cmd2 ...
done
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The while Loop
* Tips:

* The cmd1l is run at each loop cycle.

* The do-done statement only be run while cmd1
returns TRUE value.

* The whole loop is terminated once cmd1l returns
FALSE value.

* Infinity loop may be designed in purpose, or
accidentally.



The until Loop

* Syntax:

until cmdl
do

cmd2 ...
done



The until Loop

* Tips:

* The ecmd1 is run at each loop cycle.
* The do-done statement only be run while cmd1

returns FALSE value.
* The whole loop is terminated once cmd1 returns

TRUE value.



Using break In Loop

* Loop flow: }
loop
condition i
do
cmd ...
- break
' done




Using break In Loops
* Tips:

* The loop is terminated once the break runs.
* Anumber can be specified to break the Nth
outbound loop.




Using continue In Loop

* Loop flow: }
loop
condition i
do
cmd ...
continue =
'  done




Using continue In Loop
* Tips:

* The remained lines in current loop cycle are
omitted once the continue runs, script goes
straight to continue next cycle.

* A number can be specified to continue the Nth
outbound loop.



Using sleep In Loop
* Tips:

* The script is temporally stopped when the
sleep runs.

* A number of second can be specified to stop the
script in how long.

* Useful for periodical jobs with infinity loop.
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