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Class assistances

Weekly assignment due date&time : Sunday 23:59
assignment late submission (with penalty) : ~6h after due time
any further submission will be graded as 0 points

Class contents will be uploaded on LMS
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What is Python?

« Python is a high level interpreted language, which is best suited for writing scripts

for automation and code re-usability

Python
C++

Java  Ryby C#

JavaScript

High-Level Language

Assembly Language
Machine Language binary sequence of 0,1

Hardware

BASIS FOR
COMPARISON

Basic

Speed of

execution

Translation

Memory efficiency
Comprehensibility

Portability and
machine

dependency

Debugging and

maintenance

HIGH-LEVEL
LANGUAGE

Programmer

amiable

Fast

Requires compiler

or an interpreter.

Low
Understandable

Portable and
runnable in any

platforms.

Simple

LOW-LEVEL LANGUAGE

Machine-friendly

Slow

Assembler is required while
machine language is directly

executed.
High
Hard to understand

Non-portable and machine

dependent.

Quite complex

hackr.io/blog/best-programming-languages-to-learn

techdifferences.com/difference-between-high-level-language-and-low-level-language.html



Creation of Python

* |t was created in 1991 by Guido Van Rossum

<Features of Python> <Application of Python>

Server side Web y Software Development
Development

- Em @)
Big data ’
Edureka

edureka!

N\




Key elements in Python — 1.Keywords

- Keywords are special names that are already present in Python. You can use these
keywords for specific functionality while writing a Python program

Keywords in Python

False class finally is return
None continue for lambda try
True def from nonlocal while
and del global not with
as elif if or yield

assert else import pass

break except in raise

http://makemeanalyst.com/python-programming/variable-names-and-keywords/



Key elements in Python — 2.Variables

» Variables are like a memory location where you can store a value.

x
i
name

inn
e e

o
o

"edureka’

* In the case above, x,y, name are newly created variables.
» To declare a variable in python, you only have to assign a value to it.



Key elements in Python — 3.Data types

« Data types in Python : Numbers, String, List, Dictionary, Set, Tuple

Numbers : Numbers or numerical data type is used for numerical values.
L4 types of numerical data : integer, float, complex, boolean

#integers are used to declare whole numbers.

x = 18

y = 28

#float data types is used to declare decimal point values
x = 18.25

y = 28.342

#complex numbers denote the imaginary wvalues
x = 186 + 153

#boolean is used to get categorical output
num = x < 5

#the output will be either true or false here.



Key elements in Python — 3.Data types

String : is used to represent characters or alphabets. You can declare a string using

single “ or double quotes .

name = 'edureka’
course = "python”

List : is a collection where you can store different values. It need not be uniform and
can have different values

a = [10,20,30,40,50]

#append will add the wvalue at the end of the list
a.append( 'edureka")

#insert will add the value at the specified index
a.insert(2, "edureka')

#reverse will reverse the list

a.reverse()

print(a)

#the output will be

[ 'edureka', 56, 48, 38, 'edureka', 28, 18]



Key elements in Python — 3.Data types

Dictionary : is unordered and changeable data structure. We use the key : value pairs
in a dictionary. Since the keys are unique, we can use them as indexes to access the
values from dictionary

my dictionary = { 'keyl' : 'edureka' , 2 : 'python'}
mydictionary[ 'keyl']

#this will get the value 'edureka'. the same purpose can be fulfilled by get().
my dictionary.get(2)

#this will get the value 'python’.

For example, let's make a dictionary containing the students and their student ID for 2023 bioinformatics.
bio_2023 = {’hyunwoo’ : 2023012345, ‘solbeen’ : 2023012346}

Tuple : It is another collection which is ordered and unchangeable. We declare the
tuples in Python with round brackets.

mytuple = (10,20,30,40,58,50,50,60)
mytuple.count(48)

#this will get the count of duplicate values.
mytuple.index(28)

#this will get the index for the vale 26.



Key elements in Python — 4.0Operators

Operators in Python are used to do operations between two values or variables

edurekal

Arithmetic Operators ’ .
o (2] © o o @
Addition Subtraction  Multiplication  Division Modulus  Exponentiation  Floor Division
OPERATOR EXAMPLE
= Xx=10
+= x+=10
-= x-=10
*: e *: 5
Assignment Operators - X %= 20
* X **=10
/1= x//=25
= y|=20
A= x A= 15

&= x&=12

edureka



Key elements in Python — 4.0Operators

Comparison Operators

Logical Operators

GREATER THAN °

GREATER THAN

EQUAL e

° NOT EQUAL
. LESS THAN

OR EQUAL

LESS THAN OR
EQUAL

@ Logical and

( ° Logical or
\ edureka

@ Logical not




Key elements in Python — 4.0Operators

N NOT IN

» Returns true if a * Returns true if a
sequence with the seguence with the
Membership Operators specified value is present specified value is not
in the object present in the object
« Example: * Example:
xiny xnotiny

s SNOT

« Pehams trua i both * Returns true if both

Identity Operators variables are same object vtaj_rialiles izl
. _ objec
Exan_iple‘ « Example:
X isy

X is not y

edureka



Key elements in Python — 5.Loops

<For loops>

Start

Initialisation

Increment/
Condition
End Decrement

True

Statement
edureka!

for x in range(10):
print(x)

A “For loop” is used to execute statements
once every iteration. We already know the
number of iterations that are going to execute

<While loops>

START —————————1

END Condition

Statement

edureka!

i=1

while 1 < 6:
print(i}
1+= 1

#the output will be numbers from 1-5.

A “While loop” executes statements as long as
the condition is true. We specify the condition
in the beginning of the loop and as soon as
the condition is false, the execute stops.



Key elements in Python — 6.Conditional and Control statements

x =18
if x » 5:
print('greater')
Conditional statements : elif x == 5:
print('equal')
else:
print('smaller")

Control statements : are used to control the flow of execution in the program

break Continue Pass
name = 'edureka’ name = '?dUPeka' name = 'edureka’
for val in name: for val in name: for val in name:
if val == 'r': if val == 'r': if val == 'r':
break Icun?;nue pass
print (i) print (i) print(i)

#the output will be #the output will be

e

d

u

#the output will be

L AMm S Om

L AT C Om



Key elements in Python — 7.Functions

A function in Python is a block of code which will execute whenever it is called. We
can pass parameters in the functions as well.

def my func():
print(’'function created')

#this 1s a function call
my_func()



Online contents that will help you learn programming
languages that will be covered in this course

* Introduction to Python : https://www.edureka.co/blog/introduction-to-python/

* Youtube vidoes
» Python (Programming language that will be mainly covered during the semester)
* https://www.youtube.com/watch?v=Y8Tko2YC5hA&list=LLoK27u6DBBrErwEQ793NWh

g&index=6&t=0s
* https://www.youtube.com/watch?v=rfscVSOvtbw
» https://www.youtube.com/playlist?list=PLFD32AF85033E6DDC

* R (Programming language that will be covered only partially during the semester)
* https://youtu.be/ V8eKsto3Ug

» Highly recommend to visit and learn from the code academy, which is a free website that
provides high quality and interactive learning courses of programming languages

* https://www.codecademy.com



https://www.edureka.co/blog/introduction-to-python/
https://www.youtube.com/watch?v=Y8Tko2YC5hA&list=LLoK27u6DBBrErwE0793NWhg&index=6&t=0s
https://www.youtube.com/watch?v=Y8Tko2YC5hA&list=LLoK27u6DBBrErwE0793NWhg&index=6&t=0s
https://www.youtube.com/watch?v=rfscVS0vtbw
https://www.youtube.com/playlist?list=PLFD32AF85033E6DDC
https://youtu.be/_V8eKsto3Ug
https://www.codecademy.com/

Online contents that will help you learn programming
languages that will be covered in this course

(_:ademy Catalog v Resources v Community ¥ Pricing v For Teams Q Log In m

Course
Languages ~ ° . . Learn Python 3
. Not sure where to begin? Take our quiz >
e o
Pythen ° Learn the basics of Python 3, one of the most powerful,
HTML & CSS versatile, and in-demand programming languages today.
Explore the catalo
JavaScript p g 4.6 Yovc Yoo fe 5.621ratings
sat ~2 Trending subjects & languages
_ M 2,180,921 Iearners enrolled
C++
Java
R Explore all Explore all Explore all
Al “n=e . Python JavaScript
Go it Time to complete €] Certificate of completion Prerequisites
c# : 7 Iiﬂ Beginner ® Approx. 25 hours R Included with paid plans None
PHP
Ruby . . 0
About this course Skills you'll gain
it
If you're looking for a programming language that’s flexible and easy to read. try © Write Python 3 programs
Bash/Shell Exp Iore n ew AI COU rses learning Python. It's one of the most popular languages teday. and programming in @ simplify the code you write
Python is used for everything from web and software development to data
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Related resources

Python

Python is a general-purpose, versatile, and powerful programming language. It's a great first

+ Docs: Pyt

n

- Cheatcheets

« Articles

anguage because Python code is concise and easy to read. Whatever you want to do.
python can do it. From web development to machine learning to data science, Python is the * Community Forums

anguage for you. + Projects

New to Python? Start here

Course
Blog Post

Learn Python 3 What is Python used for?

Learn the basics of Python 3, one of the most powerful, 2 November 2022

versatile, and in-demand programming languages today.

€3 With Certificate

df] Beginner Friendly 14 Lessons




Using terminal program, Xshell, to use remote server

* It's ssh (Secure Shell Protocol) client that enables users from remote place to connect to
host server through secured way

* It needs either private public key

* You can use Xshell7, one of ssh client that is free of charge, to connect to our server in
BIGLAB (CentOS)



Get access for downloading the software

(https://www.netsarang.com/ko/xshell-download/)
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https://www.netsarang.com/ko/xshell-download/

Get access for downloading the software

- Download both Xshell & Xftp
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Jupyter notebook

new components and integrate with existing ones.

Try it in your browser Install Jupyt¢

jupyter notebook At8 &

Eomrv

@ python

gy e
AISE ¢

[6E1a%
@ python
Y=y

JupyterLab: Jupyter’s Next-Generation Notebook Interface

JupyterLab is a web-based interactive development environment for Jupyter notebooks, code, and data.
JupyterLab is flexible: configure and arrange the user interface to support a wide range of workflows in data
science, scientific computing, and machine learning. JupyterLab is extensible and modular: write plugins that add

FUE w25 A2 # 1 B3] jupyter notebook shortcut

s 1208 e B
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Xshell

& BIGLAB KT - Xshell § (Free for Home/School)
HYH BB =V EFM EE ¥W
GE- & B ano &
6
*$: A BIGLAB KT

=110
"O-A- 89 L0l E-RK-0

 1BIGLAB KT FLICPUTI 3 6/GLAB KT

kyungtae kyungtae 8.6K Aug
kyungtae kyungtae 5.6K Aug
kyungtae kyungtae 1.3K Aug
kyungtae kyungtae 3.2K Jul
kyungtae kyungtae 8.6K Jul
kyungtae kyungtae 31 Jun

getGeneExp.py
getGeneSunmary . py
getSigGeneSigAcsBed. p

Lrwxrwxrwx
y

SrWerWer--
-PW-rW-r--
Lrwxrwxrwx

getTfGeneInteract.py

kyungtae kyungtae 8.2K Jun
kyungtae kyungtae 7.9K Jul
kyungtae kyungtae 35 Dec
kyungtae kyungtae 47K Jun
kyungtae kyungtae 4.7K Aug
kyungtae kyungtae 2.7K Aug
kyungtae kyungtae 5.5K Jun
kyungtae kyungtae 6.2K May
kyungtae kyungtae 15K Jun
kyungtae kyungtae 15K Jul
rwxrwxrwx 1 kyungtae kyungtae 46 Dec
ramExecuteModule. py

-rw-r--r-- 1 kyungtae kyungtae 3.5K Jul 0
drwxr-xr-x 5 kyungtae kyungtae 4.0K Aug ]
drwxrwxr-x 2 kyungtae kyungtae 4.0K Jul 6 13:37
[kyungtae@iglab-master atac_src]$ cd diffBind/
[Kyungtae@iglab-master diffBind]$ 11

total 92K

-rwxr--r-- 1 kyungtae kyungtae 8.0K Jul 16
-rw-rw-r-- 1 kyungtae kyungtae 1.5K Jul 26
Urwxrwxrwx 1 kyungtae kyungtae 37 Jun

getTfGenelInteract.pyc
gtfiodule.pyc

makeTssBed. py
parseDiffTf.py
parseDiffTf.pyc
parseHomerResult.py
parseHomerResult.pyc

16:4

3
diffbindToBed.py

-rw-rw-r-- 1 kyungtae kyungtae 2.1K Jun
kyungtae kyungtae 2
kyungtae kyungtae 2
-rw-rw-r-- 1 kyungtae kyungtae 7
-rw-rw-r-- 1 kyungtae kyungtae 7.
5
2
4

1 fastaModule.pyc
1
1
1
1
-rw-rw-r-- 1 kyungtae kyungtae
1
1
1
1
1

filterDiffBind.py
getAcsSequence.py

getGeneL2fcByAcs.py
getGeneL2fcByAcs . pyc

-TW-rWere-
SrW-rWer--

-rw-rw-r-- 1 kyungtae kyungtae 4.
-rW-TrW-r-- kyungtae kyungtae 4.
-rw-rw-r-- 1 kyungtae kyungtae 721
-rw-rw-r-- 1 kyungtae kyungtae 4.6K
kyungtae kyungtae 7.8K getTfGeneInteract.py

1 kyungtae kyungtae 8.1K getTfGeneInteract.pyc
[kyungtae@biglab-master diffBind]$ vi filterDiffBind.py
[kyungtae@biglab-master diffBind]$ vi getPeakAnnoDistribution.py
[kyungtae@biglab-master diffBind]$ vi getGenelL2fcByAcs.py
[kyungtae@biglab-master diffBind]$ fl

getMeanCountScatter.p:
getNonDiffPeakBed.py

getFoldAssociation.py

Y

getTfGeneInteract2.py

y

./diffBind/getTfGenelnteract.p

getTfGeneInteract.py.bak

makeGenomicRnaRegion . py

2020 programExecuteModule.py -

programExecuteModule.pyc

getGeneMedAcs . heatmapInput.py
3 getHdacChip.gene_acs_L2fc.py

getPeakAnnoDistribution.py

- Jupyter Untitled Last Checkpoint: 232 & (unsaved changes)
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print("lelcone to 2023 Bicinfornatics")

Welcome to 2023 Bioinformatics

H

2]

gtfModule.py -> /home/kyungtae/mainSrc/gtfModule.py

/home/kyungtae/mainSrc/prog

fastaModule.py -> /home/kyungtae/mainSrc/fastaModule.p

BIGLABKT | » 28iGLAB KT
(outputname,

header=

outputopen.write(header)
i_gene in gene_peak_interD.keys()

outputopen:

gene_l2fc= gene_outputD[i_gene][0]

peakL= gene_peak_interD[i_gene]
(peakL)
peak= peakL[0]

peak_countL:
i peak in peakL:

peakinfo= peak_outputD[i_peak

peakgroup, peak_logmean, peak_fdr,peak_l2fc= peakinfo
peakinfo= [i_peak, peak_logmean]
peak_countL.append(peakinfo)

peak_countl==[]:

peak_coun’ (peak_countL, key= (t[11), reverse=

peak= peak_countL[0][0]
peakgroup= peak_outputD[peak] [0]

outputline= str(gene_l2fc)+ + peakgroup+

outputopen.write(outputline)

(gene_outputD, peak_outputD, gene_peak_interD, outputname):
(outputname, '\') as outputopen:
header=
outputopen.write(header)
i_gene in gene_peak_interD.keys()




Homework until next week ©
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