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= Same program, many files

§ 1s -1

total B

-MwW-TwW-T--
-TwW-Tw-T--
-MwW-TwW-T--
-TwW-Tw-T--
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sample 1.
sample 2.
sample 3.
sample 4.
sample 5.
sample 6.
sample 7.
sample 8.
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bam
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bam
bam

Multiple files



Sci! ifcLab
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= Same program, many files

$ s -1

total @

-TW-TwW-r--
-TW-TwW-T--
-TW-TwW-r--
-TW-TwW-T--
-TW-TwW-r--
-TW-TwW-T--
-TW-TwW-r--
-TW-Tw-r--
-Mw-rw-r-- 1

el el

$ my prog sample 1.
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sample 1.
sample 2.
sample 3.
sample 4.
sample 5.
sample 6.
sample 7.
sample 8.
sample 9.

bam
bam
bam
bam
bam
bam
bam
bam
bam

Multiple files



Sci! ifcLab

UupPPSALA

= Same program, many files

$ s -1

total @

-TW-TwW-r--
-TW-TwW-T--
-TW-TwW-r--
-TW-TwW-T--
-TW-TwW-r--
-TW-TwW-T--
-TW-TwW-r--
-TW-Tw-r--
-Mw-rw-r-- 1

el el

$ my prog sample 1.
$ my prog sample 2.

dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo

dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
bam

bam

DD DD oD DD D@D

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

HHH

16:
16:
16:
16:
16:
16:
16:
16:
16:

42
42
42
42
42
42
42
42
42

sample 1.
sample 2.
sample 3.
sample 4.
sample 5.
sample 6.
sample 7.
sample 8.
sample 9.

bam
bam
bam
bam
bam
bam
bam
bam
bam

Multiple files
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= Same program, many files

§ 1s -1
total B
-wW-Tw-
-IwW-Tw-
-wW-Tw-
-IwW-Tw-
-wW-Tw-
-IwW-Tw-
-wW-Tw-
-W-Tw-
- rw_
my pr
my pr
my pr
my pr
my pr
my pr
my pr
my pr
my pr

il
E
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dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
sample 1.
sample 2.
sample 3.
sample 4,
sample 5.
sample 6.
sample 7.
sample B.
sample 9.

r__
r__
r__
r__
r__
r__
r__
r__
r-- 1
0g
og
0g
og
0g
0g
0g
og
0g

el el

dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
dahlo
bam
bam
bam
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bam
bam
bam
bam

DD DD oD DD D@D
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Sep
Sep
Sep
Sep
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16:
16:
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sample 1.
sample 2.
sample 3.
sample 4.
sample 5.
sample 6.
sample 7.
sample 8.
sample 9.

bam
bam
bam
bam
bam
bam
bam
bam
bam

Multiple files
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= 10 files? Ok
= 1000 files? Not ok..

Multiple files
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= Same program, many files

= 10 files? Ok
= 1000 files? Not ok..

= Reproducibility

= Self and others



Scil ifcLab Multiple files

= Same program, many files

= 10 files? Ok
= 1000 files? Not ok..

= Reproducibility
= Self and others
= As always, scripts to the rescue!



Scil i Lab Basic script

UupPPSALA

total @

-rw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 1.bam
-tw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 2.bam
-rw-rw-r-- 1 dahlo dahlo & Sep 1 17:18 sample 3.bam
-tw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 4.bam
-rw-rw-r-- 1 dahlo dahlo & Sep 1 17:18 sample 5.bam
-tw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 6.bam
-rw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 7.bam
-rw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 8.bam
-rw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 9.bam

$ nano analysis.sh



Scil if-Lab Basic script

UuPpPPSALA

GNU nano 2 File: analysis.sh Modified

E Get Help &) WriteOut E Read File E Prev Page

j Cut Text Cur Pos
Exit gl Justify Where Is Next Page

Ml UnCut Text To Spell



Scil if-Lab Basic script

UuPpPPSALA

GNU nano 2 File: analysis.sh Modified

my prog sample 1.bam

E Get Help &) WriteOut E Read File E Prev Page

j Cut Text Cur Pos
Exit gl Justify Where Is Next Page

Ml UnCut Text To Spell



Scil if-Lab Basic script

UupPPSALA

GNU nano 2 File: analysis.sh Modified

my prog sample 1.bam
my prog sample 2.bam

E Get Help & WriteOut E Read File E Prev Page

jd Cut Text Cur Pos
Exit g Justify Where Is Next Page

f! UnCut Text To Spell
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GNU nano :z

Lab

UupPPSALA

Basic script

Modified

File: analysis.sh

my prog sample 1.bam

my prog
my prog
my prog
my prog
my prog
my prog
my prog
my prog

Exit

sample 2.
sample 3.
sample 4.
sample 5.
sample 6.
sample 7.
sample B.
sample 9.

Get Help

bam
bam
bam
bam
bam
bam
bam
bam

Read File
Where Is

Wl Cut Text
Wl UnCut Text

Cur Pos
To Spell

il WriteQut
g Justify

Prev Page
Next Page



Scil i Lab Basic script

UupPPSALA

$1

total 4,0K

-rw-rw-r-- 1 dahlo dahlo 267 Sep 7 09:34 analysis.sh
-tw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 1.bam
-tw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 2Z.bam
-tw-rw-r-- 1 dahlo dahlo & Sep 1 17:18 sample 3.bam
-rw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 4.bam
-tw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 5.bam
-rw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 6.bam
-tw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 7.bam
-rw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 8.bam
-tw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 9.bam

$



Scil i Lab Basic script

UupPPSALA

$1

total 4,0K

-rw-rw-r-- 1 dahlo dahlo 267 Sep 7 09:34 analysis.sh
-tw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 1.bam
-tw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 2Z.bam
-tw-rw-r-- 1 dahlo dahlo & Sep 1 17:18 sample 3.bam
-rw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 4.bam
-tw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 5.bam
-rw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 6.bam
-tw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 7.bam
-rw-rw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 8.bam
-tw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 9.bam

$ bash analysis.sh



PPPPPPP

= Assigning
my_variable=5

my_variable="nice text”

Variables



Scil i Lab Variables

PPPPPPP

= Assigning
my_variable=5
my_variable="nice text”
= Using

$my_variable



Scil i Lab Variables

PPPPPPP

= Assigning
my_variable=5
my_variable="nice text”
= Using

$my_variable

$ my variable="Martin"



Scil i Lab Variables

PPPPPPP

= Assigning
my_variable=5
my_variable="nice text”
= Using

$my_variable

$ my variable="Martin"
$ echo "Hello smy wvariable”



Scil i Lab Variables

PPPPPPP

= Assigning
my_variable=5
my_variable="nice text”
= Using
$my_variable
$ my variable="Martin"”

$ echo "Hello smy wvariable”
Hello Martin



Scil i Lab Variables

UupPPSALA

File: analysis.sh Modified

my prog sample 1.bam
my prog sample 2.bam
my prog sample 3.bam
my prog sample 4.bam
my prog sample 5.bam
my prog sample 6.bam
my prog sample 7.bam
my prog sample 8.bam
my prog sample 9.bam

E Get Help & WriteOut E Read File E Prev Page

B Cut Text Cur Pos
Exit | Justify Where Is Next Page

i UnCut Text To Spell



Scil i Lab Variables

UupPPSALA

File: analysis.sh Modified

prefix="sample”

my prog sample 1.bam
my prog sample 2.bam
my prog sample 3.bam
my prog sample 4.bam
my prog sample 5.bam
my prog sample 6.bam
my prog sample 7.bam
my prog sample 8.bam
my prog sample 9.bam

E Get Help & WriteOut E Read File E Prev Page

B Cut Text Cur Pos
Exit | Justify Where Is Next Page

i UnCut Text To Spell



Scil i Lab Variables

UupPPSALA

GNU nano 2.08.9 : analysis.sh Modified

prefix="sample”

my prog ${prefix} 1.bam
my prog ${prefix} 2.bam
my prog ${prefix} 3.bam
my prog ${prefix} 4.bam
my prog ${prefix} 5.bam
my prog ${prefix} 6.bam
my prog ${prefix} 7.bam
my prog ${prefix} B.bam
my prog ${prefix} 9.bam

E Get Help & WriteOut E Read File E Prev Page

B Cut Text Cur Pos
Exit | Justify Where Is Next Page

i UnCut Text To Spell



Scil i Lab Variables

UupPPSALA

GNU nano 2.08.9 : analysis.sh Modified

prefix="dog"

my prog ${prefix} 1.bam
my prog ${prefix} 2.bam
my prog ${prefix} 3.bam
my prog ${prefix} 4.bam
my prog ${prefix} 5.bam
my prog ${prefix} 6.bam
my prog ${prefix} 7.bam
my prog ${prefix} B.bam
my prog ${prefix} 9.bam

E Get Help & WriteOut E Read File E Prev Page

B Cut Text Cur Pos
Exit | Justify Where Is Next Page

i UnCut Text To Spell



Scil if-Lab Loops

PPPPPPP

for variable_name in 1 2 3;
do

echo $variable name

bash loop test.sh

done

5
1
2
3
$



Scil if-Lab Loops

PPPPPPP

for variable_name in text works too;

do

echo $variable_name
$ bash loop test.sh

(j()r163 text
works
too

$



Scil if-Lab Loops

PPPPPPP

for variable_name in mix them 5;
do

echo $variable name

$ bash loop test.sh
done =

them

5

3



Scil if-Lab Loops

UuPpPPSALA

GNU nano : File: analysis.sh

prefix="sample"

for 1in 1 2 3 456 7 8 9;
do

my prog ${prefix} %i.bam
done

| Frev Page
i Next Page

Get Help fl WriteDut E Read File

d Cut Text Cur Fos
g Exit ¢ Justify Where Is

@l UnCut Text To Spell



Scil if-Lab Loops

UuPpPPSALA

GNU nano 2.8.9 File: analysis.sh

prefix="sample"

for 1in 1 2 3 4567 8 9;
do

echo my prog ${prefix} %i.bam
done

[ Wrote 7 lines ]
§ Get Help WriteOut E Read File @i Prev Page
'J

Cur Pos
B Exit To Spell

Justify Where Is i Next Page



Sci! ifcLab

UupPPSALA

GNU nano 2.0.9

prefix="sample"

for 1in 1 2 3 4567 8 9;
do

echo my prog ${prefix} %i.bam
done

Get Help ot WriteOut 8 Reac
Exit |

B Justify

Loops

$ bash analysis.sh

my prog
my prog
my_ prog
my prog
my prog
my prog
my prog
my_ prog
my prog
$

sample 1.
sample 2.
sample 3.
sample 4.
sample 5.
sample 6.
sample 7.
sample 8.
sample 9.

bam
bam
bam
bam
bam
bam
bam
bam
bam



Lab Loop over files

PPPPPPP

$ ls *.bam
sample 1.bam sample 3.bam sample 5.bam sample 7.bam sample 9.bam
sample 2.bam sample 4.bam sample 6.bam sample 8.bam

$



Scil it Lab Loop over files

UupPPSALA

GNU nano 2 File: analysis.sh

prefix="sample"

for file in $( 1s *.bam )};

do
echo my prog $file
done
[ Wrote 7 lines ]
E Get Help fl WriteDut E Read File 8| Prev Page 1 Cut Text E Cur Pos
Exit ¢ Justify Where Is ;| Next Page @l UnCut Text To Spell



Scil it Lab Loop over files

UupPPSALA

GNU nano 2 File: analysis.sh

for file in $( 1s *.bam )};

do
echo my prog $file
done
[ Wrote 7 lines ]
E Get Help fl WriteDut E Read File 8| Prev Page 1 Cut Text E Cur Pos
Exit ¢ Justify Where Is ;| Next Page @l UnCut Text To Spell



Scil it Lab Loop over files

UupPPSALA

GNU nano 2.8.9

for file in %({ 1s *.bam );
do

echo my prog $file
done

$ bash analysis.sh
my prog sample 1.bam
my prog sample 2.bam
my prog sample 3.bam
my prog sample 4.bam
my prog sample 5.bam
my prog sample 6.bam
my prog sample 7.bam
my prog sample 8.bam
my prog sample 9.bam
5

Get Help gl WriteOut Read
Exit

¢ Justify Wher



Lab Loop over files

PPPPPPP

$ bash analysis.sh /path/to/my/bams



Scil it Lab Loop over files

UupPPSALA

GNU nano 2.8.9 File: analysis.sh Modified

for file in &%( 1ls $1/*.bam ):
do

echo my prog s$file
done

Get Help ot WriteOut 3 Read File Prev Page gl Cut Text Cur Pos
Exit B Justify Where Is Next Page

@l UnCut Text To Spell
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Scil it Lab Loop over files

GNU nano 2.0.9

for file in $( ls $1/*.bam );
do

echo my prog $file
done

$ bash analysis.sh .
my prog ./sample 1.bam
my prog ./sample 2.bam
my prog ./sample 3.bam
my prog ./sample 4.bam
my prog ./sample 5.bam
my prog ./sample 6.bam
my prog ./sample 7.bam
my prog ./sample 8.bam
my prog ./sample 9.bam
5

Wl WriteQut

Get Help
Exit B Justify




UupPPSALA

Scil it Lab Loop over files

GNU nano 2.0.9

for file in $( ls $1/*.bam );
do

echo my prog $file
done

$ bash analysis.sh /path/to/my/bams
my prog /path/to/my/bams/sample 1.bam
my prog /path/to/my/bams/sample 2.bam
my prog /path/to/my/bams/sample 3.bam
my prog /path/to/my/bams/sample 4.bam
my prog /path/to/my/bams/sample 5.bam
my prog /path/to/my/bams/sample &.bam
my prog /path/to/my/bams/sample 7.bam
my prog /path/to/my/bams/sample 8.bam
my prog /path/to/my/bams/sample 9.bam
$

Get Help ot WriteOut Rear
Exit

B Justify Wher



Scil it Lab Loop over files

UupPPSALA

GNU nano 2.8.9 File: analysis.sh Modified

for file in $( 1s $1/*_.bam )};
do

my prog $file
done

Get Help ot WriteOut 3 Read File Prev Page gl Cut Text Cur Pos
Exit B Justify Where Is Next Page

@l UnCut Text To Spell
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my prog
my prog
my prog
my prog
my prog
my prog
my prog
my prog
my prog

sample 1.
sample 2.
sample 3.
sample 4.
sample 5.
sample 6.
sample 7.
sample 8.
sample 9.

bam
bam
bam
bam
bam
bam
bam
bam
bam

Loop over files

for
do

done

file in $( 1s $1/*.bam ):

my prog sfile
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PPPPPPP

= Control statement

if true:; then

echo "This is true”

fi

If



Sci! ifcLab

PPPPPPP

= Control statement

If false; then

echo "This is true”

fi

If



Sci! ifeLab

PPPPPPP

Control statement

if [ 5<9]]; then
echo "This is true”

fi

If



Sci! ifeLab

PPPPPPP

Control statement

if [ 5>9]]; then
echo "This is true”

fi

If



Sci! ifeLab

PPPPPPP

Control statement

if [[ 5==91]]; then
echo "This is true”

fi

If



Sci! ifeLab

PPPPPPP

Control statement

if [[ "Hello” == "Hello” ]]; then
echo "This is true”

fi

If



Sci! ifeLab

PPPPPPP

Control statement

if [ "Hello” == "Hi” ]]; then
echo "This is true”

fi

If



Sci! ifeLab

PPPPPPP

Control statement

if [ Hello” == "Hel™ ]]; then

echo "This is true”
fi

If
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PPPPPPP

= For all samples except dog

for file in %( 1s $1/%*.bam );

do
echo my prog $file

done

If
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PPPPPPP

= For all samples except dog

for file in %( 1s $1/*.bam );
do
if [[ ... '= "dog"* 11; then

echo my prog $file

fi
done

If
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PPPPPPP

= For all samples except dog

for file in %( 1s $1/*.bam );
do
if [[ ... '= "dog"* 11; then
echo my prog sfile

fi
done

= Ex: $file is /path/to/dog_1.bam

If



Sci! ifcLab

PPPPPPP

= For all samples except dog

for file in %( 1s $1/*.bam );
do
if [[ ... '= "dog"* 11; then
echo my prog sfile

fi
done

= Ex: $file is /path/to/dog_1.bam

basename $file

If



Sci! ifcLab

PPPPPPP

= For all samples except dog

for file in %( 1s $1/*.bam );
do
if [[ ... '= "dog"* 11; then
echo my prog sfile

fi
done

= Ex: %file is /path/to/dog_1.bam
basename $file

dog_1.bam

If



Sci! ifcLab

PPPPPPP

= For all samples except dog

for file in &( 1s $1/%*.bam );
do
if [[ $(basename %file) != "dog"* 11; then
echo my prog sfile

fi
done

= Ex: $file is /path/to/dog_1.bam
basename %file

dog_1.bam

If



Sci! ifcLab

PPPPPPP

= For all samples except dog

for file in &( 1s $1/%*.bam );
do
if [[ $(basename %file) != "dog"* 11; then
my prog $file

fi
done

= Ex: $file is /path/to/dog_1.bam
basename %file

dog_1.bam

If



Scil i Lab Different languages

PPPPPPP

= Programming is programming

= Perl, Python, Bash, and more



Scil i Lab Different languages

PPPPPPP

= Programming is programming

= Perl, Python, Bash, and more

for file in $( 1s $1/%.bam );
do
if [[ $(basename $file) !'= "dog"* 11; then

my prog $file

fi
done



Scil i Lab Different languages

PPPPPPP

= Programming is programming

= Perl, Python, Bash, and more

for file in $( 1s $1/%.bam );
do
if [[ $(basename $file) !'= "dog"* 11; then

my prog $file
f1i .
done use strict;

use warnings;
use File::Basename;

foreach my sfile (glob("SARGV[B]/*.bam")) {
if(basename(sfile) !~ "“dog.+"){
system("my prog"”, s5file);

¥
h



Scil i Lab Different languages

UupPPSALA

= Programming is programming

= Perl, Python, Bash, and more

for file in $( 1s $1/%.bam );
do
if [[ $(basename $file) !'= "dog"* 11; then

my prog $file

f1i
done import glob
import sys
import subprocess
import os

for file in glob.glob( sys.argv[1l] + "/*.bam" ):
if not os.path.basename(file).startswith("dog"):

subprocess.call( ["my prog" , file] )



Scil if-Lab Different languages
= Programming is programming

= Perl, Python, Bash, and more
= Start with one, git gud, (learn another)



Scil if-Lab Different languages
= Programming is programming

= Perl, Python, Bash, and more
= Start with one, git gud, (learn another)



Sci! ifeLab

PPPPPPP

LabOratOFy t|me' (yet again)
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