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Objectives

Overview - Connecting with ssh
Bash Shell
Script Basics

Script Project

This project is based on using the gnuplot
program which reads a command file, a data file
and writes an image file as an x-y plot.
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Connecting with ssh

Open a Terminal program

MacC: Applications > Utilities > Terminal
ssh -Y username@centos.css.udel.edu

LiNnuX: In local shell
ssh -Y username@centos.css.udel.edu

WIindows: Start Xming and PuTTY
Create a saved session for the remote host
name centos.css.udel.edu using username



Connecting with ssh

First time you connect

J ano Terminal — ssh — 80x24

Last login: Mon Mov 22 18:55:19 on ttys@ee
wifi-roaming-128-4-215-235:~ css5% ssh -¥ anita@centos.css.udel.edu
The authenticity of host 'centos.css.udel.edu (12E8.175.58.242)' can't be establi
shed.

RSA key fingerprint is 3e:db:72:13:2Ff:a7:3b:dB:77:12:cT:cl:2e:74:85:13.

Are you sure you want to continue connecting (yes/nol?

have no guarantee that the server is the computer you

think it is.

The server's rsaz key fingerprint is:

ssh-rsa 20498 3e:4b:72:13:2f:a7:3b:d8: 77: 12:c7:c1: 220 74:85: 13
If you trust this host, hit Yes to add the key to

PUTTY's cache and carry on connecting.

If you want to carry on connecting just once, without

adding the key to the cache, hit Mo,

If you do not trust this host, hit Cancel to abandon the
connection.

'j The server's host key is not cached in the registry. You
[ ]

H Cancel H Help




Shell Basics

The shell is a command interpreter. We
are using the bash shell (/bin/bash).

It is the insulating layer between the
operating system kernel and the user.

It Is also a powerful programming
language.

A shell program is callea a scri




What is a script?

Nothing more than a list of system
commands stored in a file.

More than just saving time for repetitive
tasks.

Can be modified and customized for
particular applications.

Documents work flow.



Script Basics: source

£ traingcentos:= [P
s

[trainfcentos ~]18% c¢p fusr/local/share/WS/bashioc/hellol
[trainfcentos ~]5 more hellol

#

# hellol

i

echo "Hello, Smyvar"
[trainfcentos ~]8 source hellol
Hello,

[trainfcentos ~]§ myvar=World
[trainfecentos ~]85 source hellol
Hello, World

[traingecentos ~18




Script Basics: sha-bang

£ traingcentos:= [P
. s

[trainfcentos ~]18% cp fusr/local/share/WS/bashioc/h=ello?l
[trainfcentos ~]5 more hello?

#! /bin/bash

#

# helloc?

#

echo "Hello, Smyvar"

[trainfecentos ~]18 . /hello?

-bash: ./hello?2: Permission denied

[trainfecentos ~]5 1s -1la helleo?

-ru-r--r-- 1 train student 46 Jan 7 16:43 hello2
[trainfocentos ~]185 chmod u+x hello?

[trainfcentos ~]18 ./hellc?

Hello,

[trainfocentos ~]8 source hellol

Hello, World

[trainfcentos ~]% export myvar

[trainfecentos ~]15 ./hello?

Hello, World

[traingecentos ~18




Script Basics: Special

# comment except #! (sha-bang)
' ' suppress all meaning (single quotes)

" " suppress all meaning except $,\,  (double
quotes)

"~ value of string is output of the command
(back quotes)

\ to get a literal special character - escape
(backslash)

; command separator
spaces are important



Script Basics: Special

# train@centos:~

[trainfcentos ~]18% c¢p fusr/local/share/WS/bashioc/h=11lo3
[trainfcentos ~]85 more hello3

#! /bin/bash

#

# helloc3

i

# Declare myvar
myvar="Hello, World"

# echo wvariable myvar with single and double cquotes
aecho 'Single cuotes: Smyvar'
echo "Double cuotes: Smyvar"

# show differences with double, single and back quotes

aecho "It's \"Smyvar\" from the wariable \Smyvar on: “date "
[trainfecentos ~]18 ./hellc3

Single cuotes: Smyvar

Double cuotes: Hello, World

[trainfcentos ~18

EBX]

It's "Hello, World" from the wariable Smyvar on: Fri Jan 7 16:46:28 EST 2011




Script Project

Part 1: Build a gnuplot command file (STDOUT).

Part 2: Read a data file (STDIN) and create a
new data file suitable for gnuplot using an x, y
pair on each line (STDOUT) with error checking
(STDERR).

Part 3: Execute the gnuplot command with the
command file as the argument.



Part 1: echo

Display message on screen.

echo [options]... [string]...

-n Do not output the trailing
newline.



Part 1: echo

EBX

£ train@centos: ~/project

[trainfcentos ~]1§ mkdir project

[trainfcentos ~]185 cd project

[trainfcentos project]$ cp fusr/local/fshare/WS/bashio/echo?
[trainfcentos project]$ more echol

#! /bin/bash

imageFile='fig2. svqg!
dataFile='fig2.data'
function x='0.83037*2.04559%*x"

echo -n "\

set terminal svg size 400 300

set output \"SimageFile\"

plot \"8dataFile\" with points pointtype 6, $function x
L1

[trainicentos project]$ ./echo2 >commands

[trainfcentos project]$ wec -1 commands

3 commands

[trainfcentos project]$ more commands

set terminal svg size 400 300

set output "figl2.swvg"
rlot "fig2.data" with points pointtype 6, 0.83037%*2. 04599%*y

[trainfcentos project]$ I



Part 1: source & iIf - then

Run commands from a file.

source filename [arguments]

Conditionally perform a command.

if [ test-commands ]; then
consequent-commands

else
alternate-consequents

fi



Part 1: source & iIf - then

# train@centos:~/ project E@@
.S

[trainfcentos project]$ cop /usr/local/share/Ws/bashio/echo3
[trainfcentos project]$ more echo3
#! /bin/bash

source .echorc

if [ "SfigTitle" ]; then
echo -n "\
set title \"SfigTitlel\"

fi

echo -n "\

set terminal svg size SimageWidth S$imageHeight

set output \"SimageFilel\"

plot \"§dataFile\" with points peointtype 6, S$function x

[train@centos project]$§ I




Part 1: Testing

# train@centos:~/ project E@ @
. s

[trainfcentos project]$ cp /usr/local/share/Ws/bashio/figlrc
[trainfcentos project]$ more figlrc

imageWidth=500

imageHeight=400

imageFile="figl.svg'

dataFile="'fiqgl .data’

commandFile='figlcommands'

function x='0.83037*2.04599%*x"'

figTitle="data with fitted exponential’

[traincentos project]$ cp figlrc .echorc

[trainfcentos project]$ ./echo3

set title "data with fitted exponential”

set terminal svg size 500 400

set output "figl.svg"

rlot "figl.data" with points pointtype 6, 0.83037%2_ 04599%*%x

[trainicentos project] s I




Part 1: Testing

# train@centos:~/project E@@
. Fat

[trainfcentos project]l8 cop fusr/local/share/WS/bashio/figl2rc
[trainicentos project]$§ more figlre
figTitle="figure2: data with function x 2%*x"
imageWidth=500

imageHeight=400

imageFile="fig2.png'

dataFile="'fig2.data'

commandFile='fig2commands'

function x='2%*x’

[trainBcentos project]$ cp fig2rc .echorc
[trainfcentos project]$ ./echo3

set title "figure2: data with function x 2%*x"
set terminal svg size 500 400

set output "fig2.png"

plot "figl2.data" with peoints pointtype 6, 2%*x
[trainfcentos project]$ tail -5 fig2rec > .echorc
[trainfcentos project]§ ./echo3

set terminal svg size 400

set output "figl2.png"

plot "fig2.data" with points pointtype 6, 2%*x
[trainfcentos project]§ I




Part 1: case

Conditionally perform a command.

case word in
pattern)
command-list
pattern)
command-list

esac



Part 1: case

# train@centos:~/ project E@ @
s

[trainfcentos project]$ cop /usr/local/share/Ws/bashio/echod
[trainfcentos project]$ more echod
#! /bin/bash

source .echorc

case "SimageFile" in
*.png )
echo -n "\
set terminal png transparent size S$imageWidth, SimageHeight
set output \"SimageFilel\"

L1

* svg)
echo -n "%
set terminal svg size SimageWidth SimageHeight dynamic
set output \"SimageFile\"

es5aCc

echo -n "\
plot \"8dataFile\" with points pointtype 6§{function x:+, }Sfunction x

L1

[trainicentos project] s I




Part 1: Testing

# train@centos:~/project
[trainkcentos project]$ cop figlre .echorc

[trainicentos project]$ ./echod

set terminal svg size 500 400 dynamic

set output "figl.svg"

plot "figl.data" with points pointtype 6, 0.83037%2_ 04599%#%x
[trainicentos project]$ cp figl2re .echorc

[trainfcentos project]$ ./echod

set terminal png transparent size 500,400

set output "figl.png"

plot "figl.data" with points pointtype 6, 2%%*x

[trainfcentos project]$ tail -5 figl2rc >.echorc
[trainfcentos project]$ ./echod

set terminal png transparent size ,400

set output "fig2.png"

plot "figl2.data" with peoints pointtype 6, 2%*x

[trainfcentos project]$ head -4 figl2rc >.echorc
[trainfcentos project]§ ./echod

set terminal png transparent size 500,400

set output "figl2.png"

plot """ with points pointtype 6

[trainfcentos project]§ I

EBX




Part 1: function

# train@centos:~
[trainicentos ~]18% cp fusr/local/share/Ws/bashio/partl.sh
[trainfcentos ~]8% more partl.sh
function gnucommands {
if [ "SfigTitle” ]; then

echo -n "\
set title \"SfigTitlel\"
"
fi
case "SimageFile" in

*.png )

echo -n "%

set terminal png transparent size SimageWidth, SimageHeight
set ocutput \"SimageFile\"

mw

*  sv)
echo -n "\
set terminal svg size SimageWidth SimageHeight dynamic
set output \"SimageFilel\"

L1

es54aC

echo -n "\
plot \"8dataFile\" with points pointtype &§{function x:+, }§function x

L1

}

[trainicentos ~1$§ |

EBX




Part 2: read

Read a line from standard input.

read [-ers][-a aname] [-p prompt]

[-t timeout] [-n nchars] [-d delim]
[name...]

-r If this option is given, backslash does
not act as an escape character.



Part 2: read

#* train@centos:~/project E@@
Fat

[trainfcentos project]d cop fusr/local/fshare/WS/bashio/readl
[trainicentos project]$ more readl
#! /bin/bash

read line

echo "51line"

[trainfcentos project]$ cop /usr/local/share/Ws/bashio/read?2
[trainfcentos project]$ more read?2

#! /bin/bash

read -r x y etc
echo "8x, Sy"
[trainfcentos project]8 . /readl
1 1.8 2 data = v

1 1.8 2 data x v

[trainfcentos project]$ ./readl
1 1.8\

1 data x v

1 1.81 data x v

[trainfcentos project]$ ./read?2
1 1.8 2 data x vy

1, 1.8

[trainfcentos project]$ ./read2
1 1.8%

1, 1.8\

[trainicentos project]’ I




Part 2: if - then - elif

Conditionally perform a command.

iIf [ test-commands ]; then
consequent-commands
elif [ more-test-commands ]; then
more-consequents
fi

-n True if tests nonzero (contains data).
-z True If tests zero (no data).



Part 2: if - then - elif

#* train@centos:~/project E@@
Fat

[trainfcentos project]d cop /usr/localfshare/WS/bashio/read3
[trainicentos project]$ more read3
#! /bin/bash

read -r x y etc

if [ -n "Setem ]; then
echo "line too long" >&2

elif [ -z "Sy" ]1; then
echo "line too short" >&2

fi

echo S§x§{y:+, Sy}

[trainfcentos project]$ ./read3

1 1.8

1, 1.8

[trainfcentos project]$ ./read3

1 1.8 2 data x v

line too long

1, 1.8

[trainfcentos project]$ ./read3

1

line too short

1

[trainfcentos project] s I




Part 2: while

Execute consequent-commands as
long as test-commands has an exit
status of zero

while test-commands; do
consegquent-commands
done



Part 2: while

# train@centos:~/project

[trainfcentos project]d cop fusr/local/fshare/WS/bashio/whilel
[trainicentos project]$ more whilel
#! /bin/bash

while read -r x v ete; do
if [ -z "Sy" 1: then
echo "line too short" >&2
elif [ -n "Sete" ]; then
echo "line too long, unexpected: Seto" >£2

fi

echo "8x, Sy"
done
[trainfcentos project]8 cat > goodfile
1 1.8

2 3.2

3 7.5

4 12.86

E 31.5

& 60.5

[trainfcentos project]$ ./whilel <goodfile
1, 1.8
2
3
4
5
G
[

p 3.2
, 1.5
s 12.86
, 31.5
, 60.5

~

trainfcentos project]$§ I

59=e3




Part 2: Testing

#* train@centos:~/project E@@
Fat

[trainicentos project]$ cop goodfile badfile
[trainicentos project]$ vim badfile
[trainfcentos project]$ more badfile
1 1.8

3.2

2
3
4 12.6

5 31.5

& 60.5

[trainicentos project]$ ./whilel <badfile
1, 1.8

2, 3.2

line too short

3,

4, 12.6

5, 31.5

&, 60.5

[trainicentos project]’ I




Part 2: Testing

# train@centos:~/project

[trainicentos project]$ cop goodfile warningfile
[trainicentos project]$§ vim warningfile
[trainfcentos project]$ more warningfile

1 1.8

2 3.2

3 7.5 465

4 12.%6

5 31.5

& 60.5 too much data

[trainicentos project]$ ./whilel <warningfile
1, 1.8

2, 3.2

line too long, unexpected: 4 b

3, 7.5

4, 12.8

line too long, unexpected: too much data
6, BO.5
[trainfcentos project] s I

59=e3




Part 2: Testing

# train@centos:~/project

[trainfcentos project]8 ./whilel <goodfile >good.data
[trainicentos project]$ more good.data

1, 1.8
2, 3.2
3, 7.5
4, 12.8
b, 31.5
&, 60.5

[trainicentos project]d ./whilel <badfile >bad.data
line too short
[trainfcentos project]$ more bad.data

1, 1.8
2, 3.2
3,

4, 12.86
5, 31.5
&, 60.5

[trainicentos project]§ ./whilel <warningfile >warning.data
line too long, unexpected: 4 &

line too long, unexpected: too much data

[trainfcentos project]$ more warning.data

1, 1.8

2, 3.2

3, 7.5

4, 12.86

§E, 31.5

&, 60.5

[trainfcentos project]§ I

59=e3




Part 2: let & If

Perform arithmetic on shell variables.
let expression [expression]
Test-commands using and
iIf [ exprl -a expr2 ]; then
If both exprl and expr2 are true.

consequent-commands
fi



Part 2: let & If

#* train@centos:~/project E@@
. Fat

[trainfcentos project]ld cop fusr/local/fshare/WS/bashio/while?
[trainicentos project]$ more whilel
#! /bin/bash

let lineNo=0
while read -r x y etc; do
let lineNo+=1
if [ n "8x" -a -z "Sy" ]:; then
echo "line $l1lineNo too short" »>&2
errCode=1
elif [ -n "Sete" ]; then
echo "line S$lineNo too long, unexpected Setco" >&2
fi
echo S$xS{y:+, Sy}
done
[ —z "SerrCode" ]
[trainicentos project]$ ./while2 <goodfile >good.data && echo "good data file"
good data file
[trainfcentos project]$ ./whilel <badfile »bad.data && echo "good data file"
line 3 too short
[trainicentos project]$ ./while?2 <warningfile > warning.data && echo "good data
filer
line 3 too long, unexpected 4 5
line & too long, unexpected too much data
good data file
[trainicentos project]’ I




Part 2: return

Cause a shell function to exit with the
return value n.

return [n]



Part 2: function

# train@centos:~ g@@
. .Y

[trainfcentos ~]18% cp fusr/local/share/Ws/bashio/part2.sh
[trainfcentos ~]8% more part2.sh
function datafile {
let returncode=0
let lineNo=0
while read -r x v etc; do
let lineNo+=1
if [ n "8x" -a -z "Sy" ]; then
echo "line S$lineNo too short" >&2
returncode=1
elif [ -n "Sete" ]1; then
echo "line $lineNo too long, unexpected Seto" >&2
fi
echo 8x8{y:+, Sy}
done
return Sreturncode

}

[trainicentos ~1$§ |




Part 3: Putting it all

# train@centos:~/project

[trainfcentos project]$ cop /usr/local/share/Ws/bashio/makefigl
[trainfcentos project]$ more makefigl
#! /bin/bash
# makefig
# reads data file and makes a gnuplot figure
#
# Get functicons:
# die, gnucommands, dataFile
source functions.sh
# _____
# Get wvariables from run control file:
# dataFile, commandFile, imageFile, imageHeight, imageWidth, function x
[ & .makefigrc ] || die "file \".makefigrc\" does not exist"
source .makefigreo
# _____
die "no data filev

[ "SdataFile" 1 ||
commandFile=8§ {commandFile: -SdataFile.gnuplot}

# Make output files:

# dataFile, commandFile, imageFile

datafile >85dataFile || die "some lines to short"
gnucommands >ScommandFile

gnuplot ScommandFile
[trainicentos project]’ I

EBX




Part 3: functions.sh

# train@centos:~ g@@
. .S

[trainicentos ~]18 cop fusr/local/share/WS/bashio/functions.sh
[trainicentos ~]8 more functions.sh
# Define functions:
# die, gnucommands, dataFile
function die {
echo "makefig: S@" >&2
exit 1

}
function gnucommands {
if [ "S5figTitle” ]; then
echo -n "\
set title \"SfigTitlel\"
"
fi
case "SimageFile" in
*.png )
echo -n "\
terminal png transparent size SimageWidth, SimageHeight
output \"SimageFile\"

* .8V )

echo -n "\
terminal svg size SimageWidth SimageHeight dynamic

output \"SimageFile\"

e354ac

——More—— (52%)



Part 3: Testing

#* train@centos:~/project E@@
Fat

[trainicentos project]$ cop figlrc .makefigre

[trainicentos project]§ ./makefigl <badfile && echo "figqure ready"
line 3 too short

makefig: some lines to short

[trainicentos project]§ ./makefigl <warningfile && echo "figure ready”
line 3 too long, unexpected 4 5

line & too long, unexpected too much data

figqure ready

[trainfcentos project]8 alias makefig=./makefigl

[trainicentos project]$ alias

alias 1.="1ls -d .* —-—color=tty’

alias 11='1s -1 --color=tty’

alias ls='ls --color=tty’

alias makefig='./makefigl’

alias wvi='wvim'

alias which='alias | /usr/bin/which --tty-only --read-alias --show-dot --show-ti
lde'

[trainicentos project]§ makefig <goodfile && echo "figqure ready"
figure ready

[trainicentos project]§ firefox figl.svg

[trainfcentos project]§ I




Part 3: Testing

# train@centos:~/project

[trainfcentos project]§

[1]+ Stopped
[trainfcentos project]§
[1]+ firefox &
[trainicentos project]’
[1]+ Running

firefox
firefox

byg

jobs

firefox &

[trainicentos
[1]+ Done

[trainfcentos
[trainfcentos
[1] 16636

[trainicentos
[1]+ Running
[trainfcentos
[trainicentos
figqure ready
[trainfcentos
[trainfcentos

figqure ready

line 3 too long,
line & too long,

project] §

project]
project]

project] 8

project]
project] §

project]
project]

[trainfcentos project]$ firefox
[trainfcentos project]§ I

firefox

jobs
firefox &

jobs

firefox &

cp figlro

makefig <goodfile && echo "figqure ready"

makefigre

firefox figl2.png

makefig <warningfile && echo "figure ready"
unexpected 4 b
unexpected too

much data

fig2.png

59=e3




Part 3: command line

#* train@centos:~/project E@@
Fat

[trainfcentos project]8 cop /usr/localfshare/WsS/bashio/makefig?2
[trainicentos project]§ more makefig2
#! /bin/bash

# makefig:

# takes std input data file and makes a gnuplet figure
# options:

# =7 for more reporting

# —-f filename to set run control file

# argquments:

# functions of % to be added to the figure

Get functions:
die, gnucommands, dataFile
source functions.sh

* % 3

# Get variables for argument list
verbose 01

rcefile run contrel file with assignments
argfuns list of functions to plot
rcfile="' makefigre!

verbose=0
while [ 5# —gt 0 ]; do
case 51 in
—)

verbose=1

-f)




Part 3: command line

# train@centos:~/project E@E
rofile="51" #
B * j r r
die "illegal option 51
Usage: "basename 50° [-w] [-f file] [function ...]"
* j r r
argfuns="8argfunsf{argfuns:+, }S§1"

esac
shift

done

[ —e "Srcofile 1 || die "file \N"Srcfile\" does not exist"

# _____

# Get wvariables for run contreol file

# figTitle, imageWidth, imageHeight, imageFile, dataFile
source Srcofile

"SdataFile" ] || die "no data file name"

"SimageFile" ] || die '"no image file name"

"SimageHeight" -a "SimageWidth" ] || die "no plot dimensions"

Make the file
dataFile
datafile >|S5dataFile || die "some lines too short”
function x="§function x§{argfuns:+, }Sargfuns"

# print formated report

——More—— (79%)




Part 3: command line

8=

[ —~& "Srafile ] || die "file \"Srcfile\" does not exist"

# _____

# Get wvariables for run control file

# figTitle, imageWidth, imageHeight, imageFile, dataFile
source Srofile

[ "S8dataFile” ] || die "no data file name"

[ "SimageFile" ] || die "no image file name"

[ "SimageHeight" -a "SimageWidth" ] || die "no plot dimensions"
# _____

# Make the file

# datarFile

datafile »>|S8dataFile || die "some lines too short"

function x="§function x§{argfuns:+, }Sargfuns"

# _____

# print formated report
withFun=§{function x:+, together with function Sfunction x}
[ Sverbose -eq 0 1 |l echo " o
S{figTitle:-figure:}

Make a plot of data points from the file
SdataFileSwithFun.
The plot will be sized at SimageWidth by SimageHeight, and stored
in the file SimageFile.

# Make figure
gnucommands | gnuplot
[trainfcentos project]§




Part 3: Testing

#* train@centos:~/project E@@
Fat

[trainfcentos project]8 alias makefig=./makefig?

[trainicentos project]§ more figlre

imageWidth=500

imageHeight=400

imageFile='figl.svg'

dataFile='figl.data'

commandFile='figlcommands'

function x='0.83037%2.04599**x"'

figTitle="'data with fitted exponential’

[trainicentos project]§ sed 's/.svg/.png/' figlre > .makefigre
[trainfcentos project]$ more .makefigrec

imageWidth=500

imageHeight=400

imageFile="figl.png'

dataFile="figl.data'

commandFile='figlcommands'

function x='0.83037%2.04599% %'

figTitlé;'data with fitted exponential’

[trainfcentos project]$ makefig -h <goodfile && firefox figl.png
makefig: illegal option -h

Usage: makefig?2 [-v] [-f file] [function ...]

[trainicentos project]§ makefig -v <goodfile && firefox figl.png

data with fitted exponential
Make a plot of data points from the file figl.data, together with

function 0.83037*2.04599*%*x, The plot will be sized at 500 by 400,

and stored in the file figl.png.




Part 3: Testing

# train@centos:~/project

[trainicentos project]$ makefig -v -f fig2rc "0.83037*2.04599%*%x" <badfile && fi~»
refox figl2.png

line 3 too short

makefig: some lines too short

[trainicentos project]$ makefig -v -f fig2rc "0.83037%2.0459%**x" <goodfile && f
irefox figl2.png

figure2: data with function x 2%*x
Make a plot of data points from the file figZ2.data, together with
function 2%*#*x, 0.83037#%*2.0459%*%*x, The plot will be sized at 500 by
400, and stored in the file fig2.png.

[trainfcentos project]d cop fusr/local/fshare/WS/bashio/fig3rc

[trainicentos project]§ more fig3re

imageWidth=500

imageHeight=400

imageFile="fig3.png"

dataFile="fig3.data"

commandFile="fig3commands"

figTitle="figured: nearly exponential data"

[trainicentos project]8 makefig -v -f fig3rc <goodfile && firefox fig3.png

figureld: nearly exponential data
Make a plot of data points from the file fig3i.data. The plot will
be sized at b00 by 400, and stored in the file fig3.png.

[trainfcentos project]$§ I




Resources

Bash scripting Tutorial

Advanced Bash-Scripting Guide

VTC (Unix Shell Scripting Advanced) - need to
request an account
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