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Same program, many files

$ 1s -1

total @

-TW-TwW-T--
-TW-TW-T--
-TW-TwW-T--
-TW-TW-T--
-TW-TwW-T--
-TW-TW-T--
-TW-TW-T--
-TW-TwW-T--
-MwW-rw-r-- 1

el el

$ my prog sample 1.
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Multiple files



Sci! ifeLab
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Same program, many files

$ 1s -1

total @

-TW-TwW-T--
-TW-TW-T--
-TW-TwW-T--
-TW-TW-T--
-TW-TwW-T--
-TW-TW-T--
-TW-TW-T--
-TW-TwW-T--
-MwW-rw-r-- 1

el el

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

dahlo
dahlo
dahlo
dahlo
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sample 7.
sample 8.
sample 9.

bam
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bam

Multiple files
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Same program, many files

$

s -1

total @

-TW-TwW-T--
-TW-TwW-T--
-TW-TwW-T--
-TW-TwW-T--
-TW-TwW-T--
-TW-TwW-T--
-TW-TW-T--
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my prog
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sample 4.
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el el
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Scil ifLab Multiple files

U PP S AL A

Same program, many files
10 files? Ok
1000 files? Not ok
Reproducibility
Self and others



Scil ifLab Multiple files

U PP S AL A

Same program, many files
10 files? Ok
1000 files? Not ok

Reproducibility
Self and others

A solution - write a script!
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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
-tw-Tw-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-Tw-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

$ nano analysis.sh



Scil ifeLab Basic script
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GNU nano 2 File: analysis.sh Modified

Get Help gt WriteQut il Read File Prev Page g Cut Text Cur Pos
Exit B Justify Where Is Next Page

! UnCut Text To Spell
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GNU nano 2 File: analysis.sh Modified

my prog sample 1.bam

Get Help gt WriteQut il Read File Prev Page g Cut Text Cur Pos
Exit B Justify Where Is Next Page

! UnCut Text To Spell



Scil ifeLab Basic script

U PP S AL A

GNU nano 2 File: analysis.sh Modified

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

Get Help gt WriteQut il Read File Prev Page g Cut Text Cur Pos
Exit B Justify Where Is Next Page

! UnCut Text To Spell
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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 8.
sample 9.

Get Help

bam
bam
bam
bam
bam
bam
bam
bam

Read File
Where Is

il Cut Text
!l UnCut Text

Cur Pos
To Spell

WriteOut
Justify

Prev Page
Next Page

e D I
A J



Scil i Lab Basic script
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$1

total 4,0K

-rw-rw-r-- 1 dahlo dahlo 267 Sep 7 89:34 analysis.sh
-tw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 1.bam
-tw-Tw-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 @8 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
-tw-Tw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 8.bam
-rw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 9.bam

5



Scil i Lab Basic script

UuPPS AL A

$1

total 4,0K

-rw-rw-r-- 1 dahlo dahlo 267 Sep 7 89:34 analysis.sh
-tw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 1.bam
-tw-Tw-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 @8 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
-tw-Tw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 8.bam
-rw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 9.bam

$ bash analysis.sh



Scil ifLab Basic script

UuPPS AL A

$1

total 4,0K

-rw-rw-r-- 1 dahlo dahlo 267 Sep 7 89:34 analysis.sh
-tw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 1.bam
-tw-Tw-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 @8 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
-tw-Tw-r-- 1 dahlo dahlo @ Sep 1 17:18 sample 8.bam
-rw-rw-r-- 1 dahlo dahlo © Sep 1 17:18 sample 9.bam

$ bash analysis.sh

Still not OK for 1000 or more files!
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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 8.
sample 9.

Get Help

bam
bam
bam
bam
bam
bam
bam
bam

Read File
Where Is

il Cut Text
!l UnCut Text

Cur Pos
To Spell

WriteOut
Justify

Prev Page
Next Page

e D I
A J
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File: analysis.sh

my prog -r references/human _genome.fa sample 1.bam
my prog -r references/human _genome.fa sample 2.bam
my prog -r references/human _genome.fa sample 3.bam
my prog -r references/human genome.fa sample 4.bam
my prog -r references/human _genome.fa sample 5.bam
my prog -r references/human _genome.fa sample 6.bam
my prog -r references/human genome.fa sample 7.bam
my prog -r references/human genome.fa sample 8.bam
my prog -r references/human _genome.fa sample 9.bam

Where Is
B Replace

4 Cut Text

Get Help Write Qut Justify Cur Pos Prev Page
Exit i Read File B! Uncut Text

To Spell Go To Line Next Page
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Assigning
my_variable=5
my_variable="nice text”
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Assigning

my_variable=5
my_variable="nice text”
Using

smy_variable



Scil i Lab Variables

U PP S AL A

Assigning
my_variable=5
my_variable="nice text”

Using

smy_variable

$ my_variable="Dave”



Scil i Lab Variables

U PP S AL A

Assigning

my_variable=5
my_variable="nice text”
Using

smy_variable

$ my_variable="Dave”
S echo “Hello, S$my_variable.”



Scil i Lab Variables

U PP S AL A

Assigning

my_variable=5
my_variable="nice text”
Using

smy_variable

$ my_variable="Dave”
S echo “Hello, S$my_variable.”
Hello, Dave.
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File: analysis.sh

my prog -r references/human _genome.fa sample 1.bam
my prog -r references/human _genome.fa sample 2.bam
my prog -r references/human _genome.fa sample 3.bam
my prog -r references/human genome.fa sample 4.bam
my prog -r references/human _genome.fa sample 5.bam
my prog -r references/human _genome.fa sample 6.bam
my prog -r references/human genome.fa sample 7.bam
my prog -r references/human genome.fa sample 8.bam
my prog -r references/human _genome.fa sample 9.bam

Where Is
B Replace

4 Cut Text

Get Help Write Qut Justify Cur Pos Prev Page
Exit i Read File B! Uncut Text

To Spell Go To Line Next Page




Scil ifeLab Basic script
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File: analysis.sh

ref=references/human genome.fa

my prog -r $ref sample 1.bam
my prog -r $ref sample 2.bam
my prog -r $ref sample 3.bam
my prog -r $ref sample 4.bam
my prog -r $ref sample 5.bam
my prog -r $ref sample 6.bam
my prog -r $ref sample 7.bam
my prog -r $ref sample 8.bam
my prog -r $ref sample 9.bam

[ Read 12 lines 1]
M Cut Text b
Wl Uncut Text

Where Is

Get Help Write Out Justify Cur Pos Prev Page
Exit i Read File Bl Replace

To Spell Go To Line Next Page




Scil ifLab Basic script

U PP S AL A

File: analysis.sh
ref=references/goat genome versiond.l.fa

my prog -r $ref sample 1.bam
my prog -r $ref sample 2.bam
my prog -r $ref sample 3.bam
my prog -r $ref sample_4.bam
my prog -r $ref sample 5.bam
my prog -r $ref sample 6.bam
my prog -r $ref sample 7.bam
my prog -r $ref sample 8.bam
my prog -r $ref sample 9.bam

Where Is
Bl Replace

Wl Cut Text

Get Help Write Out Justify Cur Pos Prev Page
Exit i Read File il Uncut Text

To Spell Go To Line Next Page
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for var in 1 2 3;
do

echo Svar
done

bash loop test.sh

$
1
2
3
$



Scil if<Lab Loops

U PP S AL A

for var in text works too;

do
echo Svar

done

$ bash loop test.sh
text

works

too

$



Scil if<Lab Loops

U PP S AL A

for var in mix them 5;
do

echo Svar
done

$ bash loop test.sh
mix

them

5

5
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for var in *.txt;
do

echo Svar
done

% bash loop test.sh
all.txt
examples.txt
readme. txt
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File: analysis.sh
ref=references/goat genome versiond.l.fa

my prog -r $ref sample 1.bam
my prog -r $ref sample 2.bam
my prog -r $ref sample 3.bam
my prog -r $ref sample_4.bam
my prog -r $ref sample 5.bam
my prog -r $ref sample 6.bam
my prog -r $ref sample 7.bam
my prog -r $ref sample 8.bam
my prog -r $ref sample 9.bam

Where Is
Bl Replace

Wl Cut Text

Get Help Write Out Justify Cur Pos Prev Page
Exit i Read File il Uncut Text

To Spell Go To Line Next Page




Scil ifeLab Basic script
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File: analysis.sh

ref=references/goat genome versiond.l.fa

for file in *.bam ;

do
my prog -r sref sfile

done

Wl Cut Text
Wl Uncut Text

Where Is

Justify Cur Pos Prev Page
| Replace

To Spell Go To Line Next Page

Get Help Write Out
Exit i Read File



Scil ifeLab Basic script
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File: analysis.sh

ref=references/goat genome versiond.l.fa

for file in *.bam ;

do
echo my prog -r sref sfile

done

Debugging!

Prev Page
Bl MNext Page

BH Cut Text Justify i Cur Pos

il Uncut Text gl To Spell Go To Line

Get Help Write Out
Exit i Read File Bl Replace
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File: analysisy

ref=references/goat genome versiond.l.fa

for file in *.bam ;
do

echo my prog -r sref sfile
done

$ bash analysis.sh

my prog -r references/goat genome versiond.
my prog -r references/goat genome versiond.
my prog -r references/goat genome versiond.
my prog -r references/goat genome versiond.
my prog -r references/goat genome versiond.
my prog -r references/goat genome versiond.
my prog -r references/goat genome versiond.
my prog -r references/goat genome wversiond.
my prog -r references/goat genome versiond.

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

bt e e e e et et et
-
w

Get Help g Write Out Where Is
Exit i Read File Replace




Scil ifeLab Basic script
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File: analysis.sh

ref=references/goat genome versiond.l.fa

for file in *.bam ;

do
my prog -r sref sfile

done

Wl Cut Text
Wl Uncut Text

Where Is

Justify Cur Pos Prev Page
| Replace

To Spell Go To Line Next Page

Get Help Write Out
Exit i Read File
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% bash analysis.sh



Scil ifLab Arguments

JurPrsaLaA

% bash analysis.sh data/



Scil i Lab Arguments

PPPPPPP

% bash analysis.sh data/

$1



Scil if<Lab Arguments

PPPPPPP

% bash analysis.sh data/ second argument

$1 $2



Scil i Lab Arguments

PPPPPPP

% bash analysis.sh data/ second argument third

$1 $2 $3
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% bash analysis.sh data/ second argument third "fourth argument”

$1 $2 $3 $4
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File: analysis.sh

ref=references/goat genome versiond.l.fa

for file in *.bam ;

do
my prog -r sref sfile

done

Wl Cut Text
Wl Uncut Text

Where Is

Justify Cur Pos Prev Page
| Replace

To Spell Go To Line Next Page

Get Help Write Out
Exit i Read File



Scil i Lab Arguments
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File: analysis.sh

ref=references/goat genome versiond.l.fa

for file in %1/%.bam ;

do
my prog -r sref sfile

done

Wl Cut Text
Wl Uncut Text

Where Is

Justify Cur Pos Prev Page
| Replace

To Spell Go To Line Next Page

Get Help Write Out
Exit i Read File



PPPPPPP

% cat file.list
sample 1.bam
sample 3.bam
smaple 9.bam

Arguments



Scil i Lab Arguments
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File: analysis.sh

ref=references/goat genome versiond.l.fa

for file in %1/%.bam ;

do
my prog -r sref sfile

done

Wl Cut Text
Wl Uncut Text

Where Is

Justify Cur Pos Prev Page
| Replace

To Spell Go To Line Next Page

Get Help Write Out
Exit i Read File
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File: analysis.sh

ref=references/goat genome versiond.l.fa

for file in ${ cat %1 ) ;

do
my prog -r sref sfile

done

Wl Cut Text
Wl Uncut Text

Where Is

Justify Cur Pos Prev Page
| Replace

To Spell Go To Line Next Page

Get Help Write Out
Exit i Read File
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File: analysis.sh

ref=references/goat genome versiond.l.fa

for file in ${ cat %1 ) ;
do

my prog -r sref sfile
done

¢ cat file.list

sample 1.bam

sample 3.bam

sample 9.bam

% bash analysis.sh file.list

Wl Cut Text
il Uncut Text

B Where Is
Bl Replace

Get Help g Write Out
Exit i Read File
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Control statement

if condition;
action

fi

then

If



Sci! iielab If

U PP S AL A

Control statement

i1f true; then
echo "This 1s true”

fi

result:
This 1s true
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Control statement

i1f false; then

echo

fi

"This 1s true”

result:

If



Sci! iielab If

U PP S AL A

Control statement

if [[ 5 < 9 ]]; then

echo "This 1s true”

fi

result:
This 1s true
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u PP

AAAA

Control statement

if [
echo

fi

5 > 9 ]]; then

"This 1s true”

result:

If



Sci! iieLab

u PP

AAAA

Control statement

if [
echo

fi

== 9 ]],; then

"This 1s true”

result:

If



Sci! iielab If

U PP S AL A

Control statement

if [[ "Hello” == "Hello” ]]; then
echo "This 1is true”

fi

result:
This 1s true



Sci! iieLab

u PP

AAAA

Control statement

if [
echo

fi

"Hello” == "Hi"”
"This 1s true”

11;

then

result:

If



Sci! iielab If

U PP S AL A

Control statement

if [[ "Hello” == "Hel”* ]],; then
echo "This 1s true”

fi

result:
This 1s true
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For all samples except dog

for file in $1/%.bam ;
do

echo my prog $file
done

If



Sci! iieLab

U PP S AL A

For all samples except dog

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

echo my prog $file

fi
done

If



Sci! iieLab

U PP S AL A

For all samples except dog

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

fi
done

EX: $file IS /path/to/dog_1.bam

If



Sci! iieLab

U PP S AL A

For all samples except dog

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

fi
done

EX: $file IS /path/to/dog_1.bam

basename S$file

If



Sci! iieLab

U PP S AL A

For all samples except dog

for file in $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! iieLab

U PP S AL A

For all samples except dog

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

fi
done

EX: $file IS /path/to/dog_1.bam
basename $file

dog_1.bam

If



Sci! iieLab

U PP S AL A

For all samples except dog

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

fi
done

EX: $file IS /path/to/dog_1.bam
basename $file

dog_1.bam

If
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Programming Is programming
Perl, Python, Bash, and more



Scil ifLab Different languages

UuPPS AL A

Programming Is programming
Perl, Python, Bash, and more

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

my prog $file

fi
done



Scil ifLab Different languages

UuPPS AL A

Programming Is programming
Perl, Python, Bash, and more

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

my prog $file
f1i i
done use strict;

use warnings;
use File::Basename:

foreach my $file (glob("sARGV[G]/*.bam")) {
if(basename($file) '~ "“dog.+"){
system("my prog"”, sfile);

h
¥



Scil ifeLab Different languages

Programming Is programming
Perl, Python, Bash, and more

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

my prog $file
fi
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 ifLab Different languages

UuPPS AL A

Programming Is programming
Perl, Python, Bash, and more

Start with one, git gud, (learn another)



Scil ifLab Different languages

UuPPS AL A

Programming Is programming
Perl, Python, Bash, and more

Start with one, git gud, (learn another)



Scil ifLab Gedit
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Graphical text editor more similar to what you
might be used to

Launch through command line:

S gedit
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Open E fﬁiltk?r‘:p Save i x
A = "ACGT"
if len(A) == 3:
print("Sequence A is smaller or equal than 3.")
elif ([len(A) > 3) and (len(A) < 5):
print("Sequence A is greater than 3 and smaller than 5.")
elif len(A) == 5:
print("Sequence A 15 equal to 5.")
else:
print("Sequence A is greater than 5.")
Python = Tab Width: 4 = Ln 4, Col 7 A INS



Sci! i ﬁ

test.py
Open M ~fwork/ftmp

1A = "ACGT"
2 if len{A) <= 3
3 print("Sequence A is smaller or equal than 3.")
4 elif [Jlen(A) > 3[] and (len(A) < 5):
5 print("Sequence A is greater than 3 and smaller than 5.")
6 elif len(A) ==
7 print("Sequence A is equal to 5.")
8 else:
9 print("Sequence A is greater than 5.")
10
11

Python + Tab Width: 4 + Ln 4, Col 7 hd INS
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SciLy%Lab

test.py
Gl s E ~fwork/ftmp

1A = "ACGT"

2 if len(A) <= 3:

3 print("Sequence A is smaller or equal than 3.")
4 elif [llen(a) > 3] and (len(A) < 5):

5 print("Sequence A is greater than 3 and smaller than 5.")
6 elif len(A) ==

7 print("sSequence A is equal to 5.")

8 else:

9 print("Sequence A is greater than 5.")

10

11

Theme: Kate



Open =, tEEF_' Py Save

smaller or equal than 3.")
1(A) = 5):
er than 3 and smaller than 5.")

2qual to 5.")

- than 5.")

Python = Tab Width: 4 =

Theme: Oblivion

Ln 4, Col 7



U PP S AL A

Open =, test.Py: Save

A = "ACGT"

3.")

aller or equal than 3.

than 3 and smaller than 5.")

s wr -~

equal to 5.")

- than 5.")

Python + Tab Width: 4 = Ln 4, Col 7 bt INS

Theme: Monokai



Scil ifLab Gedit

U PP S AL A

Menu - Preferences - View

O Display line numbers

O Display overview map

O Highlight current line

O Highlight matching brackets
Menu - Preferences - Editor

O Tab width 4

O Insert spaces instead of tabs
Menu - Preferences - Fonts & Colors
O Kate or Oblivion




Sci! iieLab

U PP S AL A

Laboratory time once again!

https://nbisweden.qgithub.io/workshop-ngsintro/2105/lab_linux_advanced.html



https://nbisweden.github.io/workshop-ngsintro/2105/lab_linux_advanced.html

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77

