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Preface

This book is a brief reference to the Python programming language. It describes all the
elements of the language and illustrates their use with code examples.

Agus Kurniawan

Depok, November 2015



1. Development Environment



1.1 Installation

Python is a widely used general-purpose, high-level programming language. Installation
of Python application is easy. For Windows, Linux and Mac Platform, you download setup

file from Python website, https://www.python.org/downloads/. Download and run it.

Follow installation commands.

If you’re working on Windows platform, you can run setup file and follow instruction.
. Python 3.5.0 (32-bit) Setup — *

Install Python 3.5.0 (32-bit)

Select Install Now to install Python with default settings, or choose Customize to
enable or disable features,

@ Install Now

C\Users\Agus\AppData‘\Local\Programs'\Python'\Python35-32
PE J ) }

Includes IDLE, pip and documentation

Creates shortcuts and file associations

= Customize installation
python
fou [+] Install launcher for all users (recommended)

Wlﬂd()WS [_] Add Python 3.5 to PATH Cancel


https://www.python.org/downloads/

1.2 Development Tools

Basically, you can use any text editor to write Python code. The following is a list of text
editor:

vim

nano

PyCharm, https://www.jetbrains.com/pycharm/
Intellij IDEA, https://www.]jetbrains.com/idea/

Sublime text, http://www.sublimetext.com/
Visual Studio, https://www.visualstudio.com

In this book, I use PyCharm for development tool. Jetbrains provides community and
Education licenses for PyCharm.

HOOTRaRANOSKALATOSAR® ~HoS £= AN


https://www.jetbrains.com/pycharm/
https://www.jetbrains.com/idea/
http://www.sublimetext.com/
https://www.visualstudio.com

1.3 Python Shell

After installed Python, you obtain Python shell on your platform. You can type this
command on Terminal or Command Prompt for Windows Platform.

. python

This is Python 2.x. Then, you get Python shell, shown in Figure below.

[ BN ] codes — python — 80x11

agusks python
Python 2.7.1@ (default, Aug 22 2015, 28:33:39)

[GCC 4.2.1 Compatible Apple LLVM 7.8.8 (clang=708.8.59.1)] on darwin
Type "help", “copyright", "credits" or "license" for more information.

e |

If you installed Python 3.x, you can Python shell by typing this command.

. python3

This is Python 3.x. Then, you get Python shell, shown in Figure below.

[ BN ] codes — Python — 80=11

agusks pythond
Python 3.5.8 (default, Sep 14 2815, 82:37:27)

[GCC 4.2.1 Compatible Apple LLVM 6.1.8 (clang-682.8.53)] on darwin
Type "help", “copyright", "credits" or "license" for more information.

e |

Output program on Windows platform.



B8 Cormmand Prompt - python o O 4

Microsoft Windows [Uersion 10.0.10240]
(c) 2015 Microsoft Corporation. All rights reserved.

C:\Users\Agus>python

Python 3.5.0 (v3.5.0:374FfSO1F4567, Sep 13 2015, 02:16:59) [MSC v.1900 32 bit (In
tel)] on Wwin32

Tupe “help”, "copuright™, "credits"” or "license” for more information.

After you call Python shell, you obtain the shell. It shows >>> on Terminal.

Try to do the following command.

>>> g = 3

>>> ph = 5

>>> print a
>>>c =a *b
>>> print c

In Python 3.x, print a is replaced by print(a).

The following is a sample output of program.

% agusk — python — B0x17

agusks python 8
Python 2.7.18 (default, Aug 22 2015, 208:33:39)

[GCC 4.2.1 Compatible Apple LLVM 7.8.8 (clang=70@.8.59.1)] on darwin
Type "help", “copyright", "credits"™ or "license" for more information.
=3 g =3

=2 b = 5

=== print a

3

»»> C =3 % b

=»> print c

15

o




= agusk — Python — BOx16

agusks pythond =]
Python 2.5.8 (default, Sep 14 2015, @82:37:27)

IGCC 4.2.1 Compatible Apple LLVM 6.1.8 (clang-682.8.53)] on darwin

Type "help", “copyright", "credits"™ or "license" for more information.

22 g = 3
=== b = 5
=»> printia)
3

=»» € = 3= h
=== printic)
15

e

A sample output for Windows platform.

B8 Cormmand Prompt - python o O 4

Microsoft Windows [Uersion 10.0.10240]
(c) 2015 Microsoft Corporation. All rights reserved.

C:\Users\Agus>python
Python 3.5.0 (v3.5.0:37T4F501F4567, Sep 13 2015, 02:16:59) [MSC v.1900 32 bit (In
tel)] on Wwin32




1.4 Running Python Application from Files

You can run your program by writing them on a file. For instance, you create a file, called

ch01_01.py, and write this script.
. print('hello world from python')

To run the program, you can type this command on Terminal.

W python chei_e1.py

If you want to run the program under Python 3.x, type this command on Terminal.

. python3 ch0l1_01.py

Program output:

codes — -bash — 80x11

80 e
agusks pythond ch@l_8l.py
hello world from python
agusks [



2. Python Programming L.anguage

This chapter explains the basic of Python programming language.



2.1 Common Rule

€.

Python language doesn’t write “;” at the end of syntax like you do it on C/C++ languages.
Here is the syntax rule of Python:

syntax_codel
syntax_code2

syntax_code3




2.2 Variables

In this section, we explore how to define a variable and assign its value. By default, we
define variables on Python with assigning value .

# declare variables

num = 2

area = 58.7

city = 'Berlin'
country = "Germany"

z =10 + 5] # complex number

If you want to declare variables without assigning values, you can set it using None.

# declare variable without initializing value
counter = None
index = None

Write these codes for testing.

# declare variables

num = 2

area = 58.7

city = 'Berlin'
country = "Germany"

z =10 + 5] # complex number

# declare variable without initializing value
counter = None
index = None

global var_global
var_global = 10

print(num)
print(area)
print(city)
print(country)
print(z)
print(z.real)
print(z.imag)
print(var_global)

Save these scripts into a file, called ch02_01.py.
Now you can type this file using Python 3.x.

W $ python3 choz_01.py




A sample of program output can seen in Figure below.

@@ 7 codes — -bash — BOx13
lagusks python ch@Z_@1l.py
2

58.7
Berlin
Germany
(18+57)
18.8

5.0

18
agusks [




2.3 Comment

You may explain how to work on your code with writing comments. To do it, you can use
#and ””” syntax. Here is sample code:

# this a comment

These are long comments
These are long comments
These are long comments




2.4 Arithmetic Operations

Python supports the same four basic arithmetic operations such as addition, subtraction,
multiplication, and division. For testing, create a file, called ch02_02.py.

The following is the code illustration for basic arithmetic in ch02_02.py:

a=2.3
b =28
c=a+b
print(c)
c=a-»>
print(c)
c=a?*hb
print(c)
c=al/b
print(c)

Save and run this program.

W python3 che2_02.py

A sample of program output:

@ & codes — -bash — 80=13

agusks pythond chlz_oi.py
18.3

-5.7

i8.4

9.2875

agusks I




2.5 Mathematical Functions

Python provides math library. If you’re working with Python 2.x, you can read this library
on https://docs.python.org/2/library/math.html . For Python 3.x, you can read math library
on https://docs.python.org/3/library/math.html .

Create a file, called ch02_03.py. Write the following code.

from math import *

1.8
2.5

o Q

c = pow(a, b)
print(c)

c = sqrt(b)
print(c)

c = sin(a)
print(c)

print(pi)

Save and run the program.

W python3 che2_03.py

A sample of program output:

@ & codes — -bash — 80=13

agusks pythond ch@z_o3.py
4.3469161482595915
1.581136830@841898
B.973B476308T81951
3.141592653589793

agusks I



https://docs.python.org/2/library/math.html
https://docs.python.org/3/library/math.html

2.6 Increment and Decrement

Python doesn’t has special syntax for increment and decrement. We can define increment

and decrement as follows.

e ++ syntax for increment. a++ can be definedasa=a + 1
e — syntax for decrement. a— can be definedasa=a- 1

For testing, create a file, called ch02_04.py. Write the following script.

a=14
print(a)

# 1increment
a=a+1
print(a)

a += 10
print(a)

# decrement
a=a- 2
print(a)

a -=7
print(a)

Then, save and run the program.

. python3 ch02_04.py

A sample of program output:

@ & codes — -bash — 80=13
agusks pythond chB2_84.py
4

5

15

13

6

agusks I



2.7 Getting Input from Keyboard

To get input from keyboard, we can use input() for Python 3.x and raw_input() for Python
2.X.

For testing, create a file, called ch02_05.py, and write this script.

# getting input from keyboard using input()
name = input('What is your name?')
print('Hello, "' + name + '!!")

user_id = input('What is your ID?')
print('Id is ' + str(user_id))

# getting input from keyboard using raw_input()
product = raw_input('Product name?')
print('Product=' + product)

product_id = raw_input('Product ID?')
print('Product id= ' + str(product_id))

Save and run the program.

. python3 ch02_05.py

A sample of program output:

@ & codes — -bash — 80=13

agusks pythond chB2_85.py
What is your name?zahra
Hello, zahra!!

What is your ID?1283

Id is 12e3

agusks I




2.8 Python Operators

In this section, we learn several Python operators such as comparison, logical and bitwise
operators.

2.8.1 Comparison Operators

You may determine equality or difference among variables or values. Here is the list of
comparison operators:

== is equal to
= is not equal

> is greater than

< is less than

>= is greater than or equal to
<= is less than or equal to

2.8.2 Logical Operators

These operators can be used to determine the logic between variables or values.
&& and
| ] or
! not

2.8.3 Bitwise Opeators

Bitwise operators in Python can be defined as follows

& AND

| OR

A Exclusive OR
>> shift right
<< Shift left

~ Not (Inversion)

2.8.4 Testing All

Now we test how to use comparison, logical and bitwise operators in code. Create a file,
called ch02_06.py, and write these scripts.




# comparison operators
3
8

a
b
print(a == b)
print(a != b)
print(a > b)

print(a >= b)
print(a < b)

print(a <= b)

# logical operators

print((a == b) and (a != b))
print((a <= b) or (a > b))
print(not (a >= b))

# bitwise operators

# declare binary variables
m = 0b0160160011

n = 0b11111001

print(m)

print(n)
print(bin(m & n))
print(bin(m | n))
print(bin(m A n))
print(bin(~m))
print(bin(b << 3))
print(bin(b >> 2))

Save this file and run the program.

. python ch02_06.py

A sample of program output:



®°®  codes—-bash—80x19

lagusks python3 ch@Z_86.py I
False

True

False

False

True

True

False

True

True

B3

2449

ebleleel

8b11111811

eblelelele

-@blaleles

fAblaoagas

8b1d
agusks I




2.9 Decision Control

Syntax model for if..else can be formulated as below:

if (conditional):
# do something

else:

# do something

HHHHHHHAH

if (conditional):

# do something
elif (conditional):
# do something
else:

# do something

For testing, create a file, called ch02_07.py and write these scripts.

# 1if-else
a =10
b = 30

print('demo if-elif-else')
if (a > 10) or (b > 10):
# do something
print('(a > 10) or (b > 10)")

elif (a '=5) and (b <= 7):
# do something
print('(a !'=5) and (b <=7)")

else:
# do something
print('else')

# nested 1if
if (a == 0) or (b > 20):
if b < 50:
print('nested-if")
else:
print('else-nested-if"'")
else:
print('if-else')

Save and run the program.

. python3 ch02_07.py




A sample of program output:

N 1 codes — -bash — 80x=13

lagusks python3 ch@2_07.py
demo if-elif-else

{a > 18) or (b > 18)
nested-if

agusks i




2.10 Iteration - for and while

Iteration operation is useful when we do repetitive activities. The following is for syntax.

for (iteration):
# do something

while (conditional):
# do something

For testing, create a file, called ch02_08.py and write these scripts.

# iteration - for

print('demo - iteration for')

for i in range(1, 5):
print(i)

# nested - for
print('demo - nested for')
for i in range(1, 3):
for j in range(5, 10):
print(str(i) + '-' + str(j))

# iteration - while
print('demo - iteration while')

i=0

while i < 10:
print(1i)
i+=1

Save and run the program

. python3 ch02_08.py

A sample of program output:



'aguslﬁ pythnn chil.pr
deso = iteration for

demo = nested for
1-5
1-6
1-7
1-8
1-9
2-5
2-6
-7

2-B
2=9
demo - iteration while

@
1
2
3
&4
5
&
7
B
L]
a




2.11 break, continue and pass

break can be used to stop on the code point. Otherwise, continue can be used to skip some
scripts. For illustration, we have a looping. The looping will be stopped using break if
value = 7. Another sample, we can skip the iteration with value = 4 using continue syntax.

Write these scripts.

print('demo - break, continue and pass')
for i in range(1, 10):
if 1 == 4.
continue

if i == 7:
break
print(i)

pass # do nothing
print('This is the end of program')

Save these scripts into a file, called ch02_09.py.

Run the program.

W python3 che2_09.py

A sample of program output:

@ [} codes — -bash — 80=12

agusks pythond ch@z_89.py
demo - break, continue and pass
1

2

3

3

[

This is the end of program
agusks JJ



2.12 Date & Time

We can work with Data and time in Python using time library. We must import this library.

For testing, write these scripts.

import time

# get current time

now = time.time() # utc

print(now)

# display readable current time

print(time.strftime("%b %d %Y %H:%M:%S", time.gmtime(now)))
print(time.timezone)

Save the program into a file, called ch02_10.py.

Run the program.

. python3 ch02_10.py

A sample of program output:

@@ ™ codes — -bash — 80x15

lagusk$ python3 ch@2_18.py
1447371976.711483

Mov 12 2815 23:46:16
-25208

agusks i




3. Lists, Tuples and Dictionary

This chapter explains how to work with Python collection.



3.1 Lists

Python provides a list for collection manipulation. We define a list as [].

For illustration, we show you how to use a list in Python program. The program
implements

declaring

printing

getting a list length

adding

getting a specific item from a list
sorting

removing

Write these scripts.

# declare lists

print('----declare lists')

numbers = []

a=1[2, 7, 10, 8]

cities = ['Berlin', 'Seattle', 'Tokyo', 'Moscow']
b [10, 3, 'Apple', 6, 'Strawberry']

C range(1, 10, 2)

# print(lists

print('----print(lists')

print(a)

for city in cities:
print(city)

print(b)

print(c)

# get length of lists
print('----get length of lists')
print(len(a))

print(len(cities))

# add item into list
print('----add item')
numbers.append(10)
numbers.append(5)
cities.append('London')

for i in numbers:
print(i)

for city in cities:




print(city)

# get specific item
print('----get item')
print(cities[2])
print(a[3])

# sorting
print(a.sort())

# edit item
print('----edit item')
cities[2] = 'new city'
for city in cities:
print(city)

# remove item
print('----remove item')
a.remove(8) # by value
del cities[2] # by index
for city in cities:
print(city)

Save thses scripts into a file, called ch03_01.py.

Run the program.

W python3 che3_o1.py

A sample of program output:



LN | codes — -bash — BO=37

lagusk$ pythend chB3_ol.py
====gdeclare lists
====print{lists

[z, 7, 18, 8]

Berlin

Seattle

Tokya

Moscow

[18, 3, 'Apple’, 6, 'Strawberry'l]
range(l, 18, 2)

-———get length of lists

4

4
===—add item
1@

5

Berlin
Seattle

Tokyo

Moscow

Lendon
————get item
Tokya

B

Nane

-———edit item
Berlin
Seattle

new city
Moscow

London
-————remove iltem
Berlin
Seattle
Moscow

London

agusks I




3.2 Tuples

We can define a tuple using () in Python. A tuple can be append a new item.

For testing, we build a program into a file, called ch03_02.py. Write these scripts.

# declare tuples

()

(3, 5, 7)

('Ford', 'BMW', 'Toyota')
(3, (5, 'London'), 12)

o 0O T 9

# print
print(a)
print(b)
print(c)
print(d)

# get length of tuples
print(len(a))
print(len(b))
print(len(c))
print(len(d))

# get item
print(b[2])
print(c[1])

# get index
print(b.index(7))
print(c.index('Toyota'))

Save and run the program.

. python3 ch03_02.py

A sample of program output:



lagusks python3 cho3_ez.py
()

{3, 5, 7)

['Ford', "BMW', 'Toyota')
{3, (5, 'Londen'), 12)

3
3
7
BMW

z
2
agusks I




3.3 Dictionary

We can create an array with key-value or dictionary. Python uses {} to implement key-
value array.

For illustration, we create a program, ch03_03.py. Write these scripts.

# declare

{3

{2: 'Sea', 3: 'River', 8: 'Mountain'}

{2: {4: 'abcd', 5: 'hjkl'}, 3: 'vbnm'}

dict(name='elena', age=30, roles=('manager', 'consultant'))

o 0O T 9

# print
print(a)
print(b)
print(c)
print(d)

# keys values
print(b.keys())
print(b.values())
print(b.items())

# add item
a.setdefault(2, 'car')
a.setdefault(5, 'train')
a.setdefault(7, 'plane')
print(a)

# check key

print(3 in b)
print(5 in b)

Save these scripts and run the program.

. python3 ch03_03.py

A sample of program output:



N ™ codes — -bash — 80=17

lagusks python3 ch@3_e3.py
i+

{8: 'Mountain', 2: 'Sea', 3: "River'}

{2: {4: 'abcd', 5: "hjkl'}, 3: 'vbrm'}

{'roles': ('manager®, “consultant'), ‘name’': ‘elena’, ‘age': 38}
dict_keys([8, 2, 3])

dict_values(['Mountain’, 'Sea’, "River'])

dict_items{[(8, 'Mountain'}, (2, 'Sea'}, (2, 'River'})])

{2: "car', 5: "train', 7: 'plane’}

True

False

agusks




4. Functions

This chapter explains how to create function using Python.



4.1 Creating A Simple Function

Declaring function in Python has format as follows.

def foo():
print('foo()")

You can call this function foo() on your program.



4.2 Function with Parameters and Returning Value

Sometimes you want to create a function with a parameter. You can implement it as
follows.

val = val a * val b

def calculate(val_a, val_b):
return val




4.3 Function with Multiple Returning Values

A function can return multiple returning values in Python. For instance, we return three
values in Python function. A sample code can be written as below.

d =num * 5

def perform(num):
return d, d + 5, d - 2




4.4 Recursion Function

Recursion function is a function where the solution to a problem depends on solutions to
smaller instances of the same problem (as opposed to iteration). For illustration, we can
implement Fibonacci problem using Python.

The following is a sample code for Fibonacci solution in Python.

def fibonacci(n):
if n ==
return 0
elif n == 1:
return 1
else:
return fibonacci(n-1) + fibonacci(n-2)




4.5 Testing

We can write code again from section 4.1 to 4.4 and use them in on ch04_01.py file.

def foo():
print('foo()")

def calculate(val_a, val_b):
val = val_a * val_b
return val

def perform(num):
d =num * 5
return d, d + 5, d - 2

def fibonacci(n):
if n ==
return 0
elif n == 1:
return 1
else:
return fibonacci(n-1) + fibonacci(n-2)

foo()

m = calculate(10, 5)
print(m)

a, b, ¢ = perform(5)
print(a)

print(b)

print(c)

res = fibonacci(10)
print(res)

Save and run the program.

. python3 ch04_01.py

A sample of program output:



agusks [




5. Python Object Oriented

This chapter we explore how to work with Object-Oriented programming in Python.



5.1 Creating Classes

Object-oriented programming (OOP) is a programming language model organized around
objects. In this chapter, I don’t explain in detail about OOP. I recommend you to read
textbooks related to OOP.

In OOP, a class is a template definition of the method s and variable s in a particular kind
of object. You can declare a class in Python as follows.

from math import *

class City:
# class data
city_count = 0
city_id = 0

### do something

Note: You can work with OOP using Python 3.x.

After declared a class, we can use it.

a = City()
b

City()




5.2 Class Attributes

We can declare class attributes to store the data or to communicate to other object.

For instance, we declare city_count and city_id. We also define methods: move_to() and
distance().

class City:
# class data
city_count = 0
city_id =0

# class attributes

def move_to(self, x=0, y=0):
self.x += X
self.y += y

def distance(self, other_city):
xi pow(other_city.x - self.x, 2)
yi pow(other_city.y - self.y, 2)

return sqrt(xi + yi)




5.3 Built-In Class Attributes

Basically, Python has built-in class attributes, such as __init__ () is used as class contructor

and __str__() to generate information about the class.

class City:
# class data
city_count = 0
city_id =0

# constructor
def __init__ (self, name='', x=0, y=0):
self.name = name
self.x = X
self.y = vy
City.city_count += 1 # access all City classes
self.city_id = City.city_count

def __str__(self):

return 'City: ' + self.name + ', 6 id=' + str(self.city_id) + ', x='




5.4 Destroying Class Object

In a class, we can define destructor to clear all usage resouces. We can use __del__() in
Python to do that.

class City:

def __del_ (self):
# get class name
class_name = self.__class__.__name__
print('class ', class_name, ' destroyed')




5.5 Write them All

Let’s try to write the code in implementation. Create a file, called ch05_01.py, and write

these scripts.

from math import *

class City:
# class data
city_count = 0
city_id = 0

# constructor
def __init__ (self, name='', x=0, y=0):
self.name = name
self.x = X
self.y = vy
City.city_count += 1 # access all City classes
self.city_id = City.city_count

def _ str_ (self):

return 'City: ' + self.name + ', id=' + str(self.city_id) + ', x='

# class attributes

def move_to(self, x=0, y=0):
self.x += x
self.y += y

def distance(self, other_city):
X1 pow(other_city.x - self.x, 2)
yi pow(other_city.y - self.y, 2)

return sqrt(xi + yi)

def _ _del_ (self):
# get class name
class_name = self.__class__.__name__
print('class ', class_name, ' destroyed')

a = City('Hamburg', 10, 5)
b = City('Berlin', 3, 10)
print(a)

print(b)

print(City.city_count)

a.move_to(4, 3)
b.move_to(7, 12)
print(a)
print(b)




distance = a.distance(b)
print(distance)

Now you can run the program.

B S python3 che5_e1.py

A sample of program output:

@@ ™ codes — -bash — 80x15

lagusk$ python3 ch@5_@1l.py
City: Hamburg,id=1,x=18,y=5
| City: Berlin,id=2,x=3,y=10
2

City: Hamburg,id=1,x=14,y=8
City: Berlin,id=2,x=18,y=22
14.560219778561036

class City destroyed
class City destroyed
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5.6 Inheritance

Inheritance, encapsulation, abstraction, and polymorphism are four fundamental concepts
of object-oriented programming. In this section, we implement inheritance in Python.

Inheritance enables new objects to take on the properties of existing objects. A class that is
used as the basis for inheritance is called a superclass or base class. In Python, we can
declare inheritance as follows.

import math

class shape:
def _ init_ (self):
print('call __init__ from shape class')

def foo(self):
print('calling foo() from shape class')

class circle(shape):
def _ init_ (self, r):
print('call _ init__ from circle class')
self.r = r

def calculate_area_circle(self):
return math.pi * self.r * self.r

class rectangle(shape):
def __ init_ (self, 1, w):
print('call _ init__ from rectangle class')
self.1 =1
self.w = w

def calculate_area_rectangle(self):
return self.1l * self.w

a = shape()
a.foo()

b = circle(5)

b.foo()

area = b.calculate_area_circle()
print('area:', area)

c = rectangle(2, 3)

c.foo()

area = c.calculate_area_rectangle()
print('area:', area)




Save these scripts into a file, called ch05_02.py.

Now run this file.

W $ python3 chos_e2.py

Program output:

@@ ™ codes — -bash — 80x15

lagusk$ python3 ch@5_@2.py

call __init__ from shape class
'calling fool) from shape class
call __init__ from circle class
calling fool) from shape class
area: TB.53981633974483

call __init__ from rectangle class
calling fool) from shape class
area: 6
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5.7 Overriding Methods

We can override class methods in OOP. For instance, we have a class, shape, which has
calculate_area(). We override this method from derived class by our own implementation.

Write these scripts for sample.

import math

class shape:
def _ init_ (self):
print('call _ _init__ from shape class')

def calculate_area(self):
print('calling calculate_area() from shape class')
return 0

class circle(shape):
def _ init_ (self, r):
print('call _ init__ from circle class')
self.r = r

def calculate_area(self):
print('calling calculate_area() from circle class')
return math.pi * self.r * self.r

class rectangle(shape):
def _ init_ (self, 1, w):
print('call _ init__ from rectangle class')
self.1 =1
self.w = w

def calculate_area(self):
print('calling calculate_area() from rectangle class')
return self.1l * self.w

a = shape()
area = a.calculate_area()
print('area:', area)

b = circle(5)
area = b.calculate_area()
print('area:', area)

c = rectangle(2, 3)
area = c.calculate_area()
print('area:', area)




Save and run the program.

W $ python3 chos_e3.py

A sample of program output:

@@ ™ codes — -bash — 80x15

lagusk$ python3 ch@5_@3.py ]
call __init__ from shape class

calling calculate_area() from shape class
area: @

call __init__ from circle class

calling calculate_areal) from circle class
area: TB.53981633974483

call __init__ from rectangle class

calling calculate_area() from rectangle class
area: 6
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5.8 Overloading Operators

We can define our overloading operators in Python using __add__() for instance.

For completed, write these scripts.

class Point:

def _ init_ (self, x, y):
self.x
self.y

= X
=Yy
def __add__(self, other):

return Point(self.x + other.x, self.y + other.y)

def _ sub_ (self, other):
return Point(self.x - other.x, self.y - other.y)

def _ _mul__ (self, other):
return Point(self.x * other.x, self.y * other.y)

def _ str_ (self):
return 'x' + str(self.x) + ', y:' + str(self.y)

a = Point(10, 3)
b = Point(2, 7)
c = Point(8, 1)
print(a)

print(a + b)
print(c - b)

print(a * c)

Save these scripts into a file, called ch05_04.py.

W $ python3 chos_e4.py

A program output:



lagusks python3 ch@5_04.py
®18, y:3
x12, y:1@
x6, y:-6
Xﬂ'ﬂ; Y'E
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6. Python Modules and Packages

This chapter explains how to work Python modules and packages.



6.1 Python Modules

In this chapter, we learn how to access Python modules. A list of Python package can be
found this website, https://pypi.python.org/pypi?%3Aaction=index .


https://pypi.python.org/pypi?%3Aaction=index

6.2 import Statement

You can access Python module using import. Try to write these scripts.

import math

a = math.sin(0.3)

print(a)

b = math.sqgrt(math.sin(0.5) * math.pow(5, 3))
print(b)

Save into a file, called ch06_01.py. Run the program.

Il S python3 cheé_o1.py

Program output:

" @ ™ codes — -bash — 80x15

lagusk$ python3 ch@6_@1l.py
@.29552020666133955
7.741330139292948
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6.3 from...import * Statement

On previous section, we use import to use Python module. To use it, you should module
name. You can ignore it using from...import statement.

Write these scripts.

from math import *

a = sin(0.3)

print(a)

b = sqrt(sin(0.5) * pow(5, 3))
print(b)

You can see we don’t need to call math.sin(). We just call sin().

Save and ryn the program.

W ¢ python3 choé_02.py

Program output:

® @ i codes — -bash — 80x15
lagusk$ python3 ch@6_@2.py

@.29552020666133955

7.741330139292948
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6.4 Installing External Python Package

If you want to use external Python Package, for instance,
Colorama, https://pypi.python.org/pypi/colorama . We can install itu via pip.

Type this command on Terminal.

W pip install colorama

If you want to install it for Python 3.x, you should pip3.

W pip3 install colorama

Now let’s write the demo.

import colorama
from colorama import Fore, Back, Style

colorama.init()
message = "hello world from python"

print(message)

print(Fore.RED + message)

print(Fore.GREEN + message)

print(Fore.BLUE + message)

print(Fore.RED + Back.YELLOW + message + Style.RESET_ALL)

Save into a file, called ch06_03.py.

W ¢ python3 cho6_03.py

Program output:


https://pypi.python.org/pypi/colorama

lagusks python3 ch@6_83.py
hello world from python
helle world from python
helle world from python

hello world from python
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7. String Operations

This chapter explains how to work with String operation in Python.



7.1 Getting Started
We already use string as data type, https://docs.python.org/3/library/string.html . In this

section, we explore some operations in string.

The next step is to explore how to work with string.


https://docs.python.org/3/library/string.html

7.2 Concatenating Strings

If you have a list of string, you can concatenate into one string. You can use + operator
and format() function. Here is a sample code

# Concatenating

print(stri + " " + str2)
print(stri, str2)

print("%s %s" % (strl, str2))
print("{} {}".format(strl, str2))




7.3 String To Numeric

Sometime you want to do math operations but input data has string type. To convert string
type into numeric, you can use int() for String to Integer and float() for string to Float.

The following is a sample code to implement string to numeric conversion.

# string to numeric
a l|2|l
b "6.8"

numil int(a)
num2 float(b)
print(numl)
print(num2)




7.4 Numeric to String

It is easy to convert numeric to String type, you can use str(). You can get string type
automatically.

# numeric to string
a==a6
b 8.56

strl str(a)
str2 str(b)
print(stril)
print(str2)




7.5 String Parser

The simple solution to parsing String uses split() with delimiter parameter. For example,
you have String data with ; delimiter and want to parse it. Here is sample code

# parsing
msg = 'Berlin;Amsterdam;London;Tokyo'
cities = msg.split(';")
for city in cities:
print(city)




7.6 Check String Data Length

You can use len() to get the length of data.

msg = 'Hello world, Python!'

# get a length of string
length = len(msg)
print(length)




7.7 Copy Data

You may copy some characters from String data. To do it, you can use [start:end] syntax.
Here is syntax format:

msg = 'Hello world, Python!'

# copy

print(msg[5:])
print(msg[:5])
print(msg[-3:])
print(msg[:-3])
print(msg[2:6])
print(msg[5:8])




7.8 Upper and Lower Case Characters

In some situation, you want to get all string data in upper or lower case characters. This
feature is built in String object. upper() function is used to make whole string in upper
case and lower() is used to make whole string in lower case.

The following is a sample code to get upper and lower case characters.

msg = 'Hello world, Python!'

# upper & lower
print(msg.upper())
print(msg.lower())




7.9 Testing A Program

We can write our code in ch17_01.py completely as follows.

"hello world"
"python"

stril
str2

# Concatenating

print(stri + " " + str2)
print(stril, str2)

print("%s %s" % (strl, str2))
print("{} {}".format(str1, str2))

# string to numeric
a — I|2|l
b ="6.8"

numl = int(a)
num2 = float(b)
print(numl)
print(num2)

# numeric to string
6
8.56

a
b
stri str(a)
str2 str(b)

print(strl)
print(str2)

# parsing
msg = 'Berlin;Amsterdam;London;Tokyo'
cities = msg.split(';")
for city in cities:
print(city)

# string operations
msg = 'Hello world, Python!'

# upper & lower

print(msg.upper())
print(msg.lower())

# copy

print(msg[5:])
print(msg[:5])
print(msg[-3:])




print(msg[:-3])
print(msg[2:6])
print(msg[5:8])

# get a length of string
length = len(msg)
print(length)

Save the script and run the program.

B S python3 che7_e1.py

Program output:

" @ [ codes — -bash — 80x23

lagusk$ python3 ch@7_@1l.py
hello world python
hello world python
hello world python
hello world python
2
6.8
(]
B.56

Berlin
Amsterdam

London
Tokyo
HELLO WORLD, PYTHOM!
helle world, python!

world, Python!
Hello
on!

Hello world, Pyth
1lo

WO

20
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8. File Operations

This chapter explains how to work with file operations using Python.



8.1 Getting Started

We can work with I/0 file using io package, https://docs.python.org/3/library/io.html .

The next step is to build Python application to write and read a file.


https://docs.python.org/3/library/io.html

8.2 Writing Data Into A File

To write and read a file, we can use io package. In this section, we try to write data into a
file.

8.2.1 Creating a File

We can create a file using open() function with parameter “w”. If file is exist, it will
recreate a file.

If you want to use the existing file, you can pass “a”. Parameter “b” is used for binary file.

# create a file.
# If file is existing, it erases and creates a new one
f1 = open('mydocl', 'w')

# create a file.
# If file is existing, it appends. Otherwise, it creates
f2 = open('mydoc2', 'a')

# binary files

bfi = open('mydoc3', 'wb')
bf2 = open('mydoc4', 'ab')
8.2.2 Writing Data

Write data into a file, we can use write() function.

for index in range(1, 12):

data = ''
name = 'user ' + str(index-1)
email = 'user' + str(index-1) + '@email.com'
if index == 1:
data = '{0:3s} {1:10s} {2:15s}\n'.format('No', 'Name', 'Email'
else:
data = '{0:3s} {1:10s} {2:15s}\n'.format(str(index-1), name, en

fli.write(data)
f2.write(data)
bfi.write(data)
bf2.write(data)




8.2.3 Closing a File

If file operations done, you should call close() to close file.

fl.close()
f2.close()
bfi.close()
bf2.close()

8.2.4 Demo

Let’s write these scripts for demo.

HEAHBHHH AR R H BT AH AR AR AR AR TR R H R #
print('creating files..')

# create a file.
# If file is existing, it erases and creates a new one
f1 = open('mydocl', 'w')

# create a file.
# If file is existing, it appends. Otherwise, it creates
f2 = open('mydoc2', 'a')

# binary files
bfli = open('mydoc3', 'wb')
bf2 = open('mydoc4', 'ab')

HHHABHHH R B HHH R AR R AR R AR R AR R
# writing data

print('writing data into files..')
for index in range(1, 12):

data = ''
name = 'user ' + str(index-1)
email = 'user' + str(index-1) + '@email.com'
if index == 1:
data = '{0:3s} {1:10s} {2:15s}\n'.format('No', 'Name',
else:

data = '{0:3s} {1:10s} {2:15s}\n'.format(str(index-1),

fi.write(data)
f2.write(data)
bfi.write(data)
bf2.write(data)

'"Email'

name, e€ema




HUHHHHHHHBH AR R BB R R TR TR
# close all

print('close files..")
fl.close()
f2.close()
bfl.close()
bf2.close()

Save into a file, called ch08_01.py. Then, run the program.

W ¢ python3 chos_e1.py

Program output:

" @ i codes — -bash — 80x13

lagusk$ python ch@B_01.py
creating files...

writing data into files...
close files...

lagusk$ 1s mydoc#

mydocl mydocZ mydoc3d mydocd
agusks I

If success, you can open all files to see the content.

A sample of content from mydoc] file can be seen in Figure below.



® @9 codes — nano mydoc1 — B0x18

GHU nano 2.8.6 File: mydocl

Ho Name Email

1 user 1 userl@email.com
2 user 2 userz@email.com
3 user 3 user3d@email.com
4 user 4 userd@email. com
5 user 5 usersS@email. com
7] user b userb@email.com
7 user 7 usery@email.com
] user B userB@email.com
] user 9 user9@email. com
18 user 18 userldgemail.com

¢ Get Help gy WriteOut 3 Read File Prev Page g Cut Text g8 Cur Pos
g Exit g Justify Where Is Mext Page gli] UnCut Textgl] To Spell

A sample of content from mydoc3 file can be seen in Figure below.

® @ codes — nano mydoc3 — 80x18
GHU nano 2.8.6 File: mydoc3

Ho Name Email

1 user 1 userl@email.com

2 user 2 userz@email.com

3 user 3 user3d@email.com

4 user 4 userdgemail.com

5 user 5 usersS@email. com

7] user b userb@email.com

7 user 7 usery@email.com

] user B userB@email.com

] user 9 user9@email. com

18 user 18 userldgemail.com

¢ Get Help gy WriteOut 3 Read File Prev Page g Cut Text g8 Cur Pos
g Exit g Justify Where Is Mext Page gli] UnCut Textgl] To Spell



8.3 Reading Data From A File

To read data per line from a file, we use readline() function.

Write these scripts for demo.

import sys

HHHA B HHHH A HHH R AR R AR R AR R AR R
print('opening files..")

f1 = open('mydocli', 'r')
f2 = open('mydoc2', 'r')

bfi = open('mydoc3', 'rb')
bf2 open('mydoc4', 'rb')

HHHA R HHHH B HHH AR R AR AR AR
# reading data

def reading_data(f):
while True:
data = f.readline()
if (data == '') or (data == None):
break

sys.stdout.write(data)

print('for mydoci>>>>>")
reading_data(f1)
print('>>>>>>>>>>>>>>>")

print('for mydoc2>>>>>")
reading_data(f2)
print('>>>>>>>>>>>>>>>")

print('for mydoc3>>>>>")
reading_data(bf1)
print('>>>>>>>>>>>>>>>")

print('for mydoc4>>>>>")
reading_data(bf1)
print('>>>>>>>>>>>>>>>")

HHH#HHHHHHH B H AR HH TR
# close all

print('close files..")
fl.close()
f2.close()
bfl.close()
bf2.close()




Save into a file, called ch08_02.py. Then, run the program.

W $ python3 chos_02.py

Program output:

@@ ™ codes — -bash — 80x18

lagusks$ python ch@B_02.py
opening files...
for mydocles=s=ss

Mo  MName Email

1 user 1 userl@email.com
Z user 2 userz@email.com
3 user 3 user3d@email.com
4 user 4 userd@email.com
5 user 5 userS@email.com
] user 6 userb@email.com
7 user 7 usery@email. com
B user 8 userB@email. com
a9 user 9 user9@email.com

18 user 1@ userl@@email.com
BPEEREEREREREEEEE
for mydocZzs=s=>=
Mo Mame Email
1 user 1 userl@email.com



9. Error Handling

This chapter explains how to handle errors and exceptions that occur in Python
application.



9.1 Error Handling

Basically when we write a program and occur error on running, Python will catch program
erTor.

Try to write these scripts and run this program.

a = 18
b=20
c=a/b

W ¢ python3 chog_e1.py

You should get error, shown in Figure below.

@@ i codes — -bash — 80x14

lagusk$ python3 ch@9_o1l.py
Traceback (most recent call last):
File “ch®9_@1l.py", line 7, in =module=
c=al/hb
ZeroDivisionError: division by zero
agusks I

Now we can catch error using try..except. You can read how to use it
on https://docs.python.org/3/tutorial/errors.html .

Write these scripts.

try:
a = 18
b=20
c=a/b

print('result:', str(c))

except ZeroDivisionError as e:
print('Error: division by zero')
print(e)

finally:



https://docs.python.org/3/tutorial/errors.html

print('Done')

print('exit from program')

Save into a file, ch09_02.py. Then, run the file.

B S python3 cheg_e2.py

You can see the program can handle the error.

@@ [ codes — -bash — 80x14

lagusk$ python3 ch@9_@2.py
Error: division by zero
division by zero

Done

exit from program
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9.2 Catching All Errors

On previous section, we catch error for “division by error”. We can catch all errors using
Exception object. Write these scripts for demo.

try:
a = 18
b=20
c=a/b

print('result:', str(c))

except Exception as e:
print(e)

finally:
print('Done')

print('exit from program')

Save into a file, called ch09_03.py. Run the program.

W $ python3 chog_e3.py

Program output:

®@® i codes — =bash — 80x14

lagusk$ python3 ch@9_@3.py
division by zero

Done

exit from program

agusks




9.3 Raising Exceptions

We can raise error from our program using raise.

For demo, write these scripts.

try:
a = 18
b=20
c=al/b

print('result:', str(c))

except Exception as e:
raise

finally:
print('Done')

# this code is never called
print('exit from program')

Save into a file, called ch09_04.py. Then, run the program.

W ¢ python3 cho9_e4.py

You should the program raise the error so we don’t words “exit from program”.

@ @ i codes — -bash — 80x14
[agusks python3 ch@S_o4.py
Done

Traceback (most recent call last):
File "ch®9_@4.py", line 11, in =module=
c=a/b
ZeroDivisionError: division by zero
agusks I



9.4 Custom Exception

We can build own error with implementing inheritance Exception.

For instance, we create a class, MySimpleError, with inheritance from Exception.

class MySimpleError (Exception):
def __init__ (self, code, message):
self.code = code
self.message = message

def __str__(self):
return repr(str(self.code) + ":" + self.message)

def save_to_database(self):
print('save this error into database..')

# how to use custom error
try:
print('demo custom error')
print('raise error now')
raise MySimpleError (100, 'This is custom error')

except MySimpleError as e:
print(e)
e.save_to_database()

Save the program into a file, called ch09_05.py.

Run this program.

W ¢ python3 cho9_e5.py

Program output:



lagusks python3 ch@9_85.py
demo custom error

raise error now

'18@:This is custom error'

save this error into database..
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10. Building Own Python Module

This chapter explains how to build own Python module.



10.1 Creating Simple Module

In this section, we create a simple module. We will call functions from external file (*.py)

in the same package, main package.

Firstly, create a file, simplemodule.py, and write these scripts.

def perform(a, b):
return a * 2.5 + b

def calculate(a,b):
return a + b * 5

You also can create a class on Python file, for instance simpleadvmodule.py and write

these scripts.

from math import *

class City:
# class data
city_count = 0
city_id = 0

# constructor
def _ init_ (self, name='"', x=0, y=0):
self.name = name
self.x = x
self.y =y
City.city_count += 1 # access all City classes
self.city_id = City.city_count

def _ str__ (self):

return 'City: ' + self.name + ', id=' + str(self.city_id) + ', x='

# class attributes

def move_to(self, x=0, y=0):
self.x += x
self.y += vy

def distance(self, other_city):
xi = pow(other_city.x - self.x, 2)
yi pow(other_city.y - self.y, 2)

return sqrt(xi + yi)

def __del_ (self):
# get class name
class_name = self.__class__.__name__
print('class ', class_name, ' destroyed')




Now you access functions from simplemodule.py and simpleadvmodule.py files using
import statement.

Write these scripts.

# access our modules
import simplemodule
import simpleadvmodule

# use simplemodule
numl = simplemodule.perform(10, 5)
print(numl)

numl = simplemodule.calculate(4, 3)
print(numl)

# use simpleadvmodule

city_a = simpleadvmodule.City('Hamburg', 8, 12)
city_b = simpleadvmodule.City('Berlin', 5, 7)
print(city_a)

print(city_b)

city_a.move_to(4, 3)
city_b.move_to(7, 12)
print(city_a)
print(city_b)

Save into a file, called ch10_01.py. Run the program.

. $ python3 ch10_01.py

Program output:

@@ i codes — -bash — 80x14
[agusks python3 chle_el.py

3.0

19

City: Hamburg, id=1,x=8,y=12
City: Berlin, id=2,x=5,y=7
City: Hamburg, id=1,x=12,y=15
City: Berlin, id=2,x=12,y=19
class City destroyed

class City destroyed
agusks I






10.2 Building Own Python Package

In previous program, we create a module in Python package. We create a package and
then use it in our program.

You can create a package, called Learning, by creating folder. Inside Learning folder, you
create folders: Algebra and Arithmetic.

The following is our package structure.

i@ __init__.py
l@ calculate.py
s

& __init__.py
"_, corn

l& Computer.py

| foo.py

Now we add several files in each folder

e Learning folder: __init_ .py, common.py, Computer.py and foo.py
e Learning/Algebra folder: __init_ .py and add.py
e Learning/Arithmetic folder: __init_ .py and calculate.py

The following is script implementation for each file.

common.py

def do_something():
print('call do_something()")

Computer.py

class Computer:

# constructor
def __init__ (self, name='"):
self.name = name

def __str__ (self):
return 'Computer: ' + self.name

def say_hello(self):
print("I'm computer, called", self.name)




foo.py

def foo():
print('call foo()"')

__init__.py from Learning folder.

from common import do_something
from Computer import Computer
from foo import foo

add.py

return a + b

I def add(a, b):

__init__.py from Learning/Algebra folder.

. from Learning.Algebra.add import add

calculate.py

def calculate(a, b):
return a + b * 2.8

__init__.py from Learning/Arithmetic folder.

. from Learning.Arithmetic.calculate import calculate

Now we can access our package. Create a file, called ch10_02.py, and write these scripts.

import sys
sys.path.append('./Learning')

import Learning

Learning.foo()
Learning.do_something()

a = Learning.Computer('myPC")
a.say_hello()

import Learning.Algebra as algebra
b = algebra.add(10, 5)
print(b)




import Learning.Arithmetic as arith
c = arith.calculate(5, 8)
print(c)

Save and run the program.

Il S python3 chie_62.py

Program output:

@@ [ codes — -bash — 80x14

lagusk$ python3 chl@_u2.py ]
call foo()

call do_something()

I'm computer, called myPC

15

27.4
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11. Concurrency

This chapter explains how to create concurrency in Python



11.1 Getting Started

We can run a program or a function in background using Python. In this chapter, we
explore several scenarios to build concurrency application. In Python, you can read

concurrency on this website, https://docs.python.org/3/library/concurrency.html .


https://docs.python.org/3/library/concurrency.html

11.2 Threading

Basically, we can implement threading using Thread with passing the function. You can
call start() to run a thread.

import time
import threading

global running

def perform():
global running

counter = 0

running = True

while running:
print('counter:', str(counter))
time.sleep(2)
counter += 1

my_thread = threading.Thread(target=perform)
my_thread.setDaemon(True)
my_thread.start()

# python 3
input("Press Enter to stop..")

# python 2
#raw_input("Press Enter to stop..")

running = False
my_thread.join(2)

To exit from a thread, we can call join() with timeout value.
Save into a file, called ch11_01.py.

Run the program.

W ¢ python3 chii e1.py

When Thread.start() is called, it executes perform() function.

A sample of program output can be seen in Figure below.



® @ i codes — -bash — 80x14

lagusk$ python3 chll_@1.py
counter: @

Press Enter to stop...counter: 1
counter: 2

counter:
counter:
counter:
counter:
counter:
counter:
counter:
counter:

[l = = N = T I g Y

agusks i

Thread object can be implemented by a derived class from threading.Thread. For instance,
we create a class, MyThread. It has inheritance from threading.Thread and implement
run() function.

Write these scripts.

import time
import threading

class MyThread(threading.Thread):
def _ _init_ (self):
threading.Thread.__init__ (self)
self.running = False

def run(self):
counter = 0
self.running = True
while self.running:
print('counter:', str(counter))
time.sleep(2)
counter += 1

def stop(self):
print('stopping thread..')
self.running = False
self.join(2)

my_thread = MyThread()
my_thread.setDaemon(True)
my_thread.start()

# python 3




input("Press Enter to stop..")

# python 2
#raw_input("Press Enter to stop..")

my_thread.stop()

Save these scripts into a file, called ch11_02.py. You can see our object, my_thread, call
start() then, it call run(). We call stop() function to stop our thread. Basically, MyThread
will call join() while called stop() function.

Now you can run the program.

. $ python3 chll_02.py

A sample of program output:

@ @ i codes — -bash — 80x14

lagusk$ python3 chll_@z2.py
counter: @

Press Enter to stop...counter: 1
counter:
counter:
counter:
counter:
counter:

(=W - R N ]

stopping thread...
agusks i



11.3 Synchronizing Threads

We can synchronize among background codes in Python. In this section, we use mutex
lock and event for thread synchronization.

Let’s start.

11.3.1 Mutex Locks

The idea is a simple. When we access a resource, we call acquire(). If done, you call
release() from Lock object.

For testing, we define a shared resource, such as a variable called value. This variable will
be access by two threads. Only one thread can access this variable.

Ok, write these scripts.

import time
import threading

class MyThread(threading.Thread):
def _ _init__ (self, name, o_lock):
threading.Thread.__init__ (self)
self.name = name
self.running = False
self.value_lock = o_lock

def run(self):

global value

self.running = True

while self.running:
self.value_lock.acquire()
value += 1
print('value:', str(value),' from ', self.name)
self.value_lock.release()
time.sleep(2)

def stop(self):
print('stopping ', self.name)
self.running = False
self.join(2)

global value
value = 0
value_ lock

threading.Lock()

my_threadl MyThread('Thread 1',6value_lock)




my_threadl.setDaemon(True)
my_thread2 = MyThread('Thread 2',value_lock)
my_thread2.setDaemon(True)

my_threadl.start()
my_thread2.start()

# python 3

input("Press Enter to stop..")

# python 2
#raw_input("Press Enter to stop..")

my_threadl.stop()
my_thread2.stop()

Save into a file, called ch11_03.py.
Now you can run the program.

. $ python3 chi11_03.py

Program output:

& @ i codes — -bash — 80x14

lagusk$ python3d chll_@3.py
value: 1 from Thread 1
value: 2 from Thread 2
Press Enter to stop...value: 3 from Thread 1
value: 4 from Thread 2

value: 5 from Thread 1
value: & from Thread 2
value: 7 from Thread 1
value: 8 from Thread 2

stopping Thread 1
value: 9 from Thread 2
stopping Thread 2

agusks I

11.3.2 Event

Another option to synch threading, we can use Event object. Call wait() to block
operation. It means the program can’t execute codes after wait(). Then, call set() to release
the blocking process.

For illustration, we create three worker threads. These threads will perform something



after calling set() from event. This is useful for initialization state process.

Write these scripts.

import time
import threading

class Worker(threading.Thread):
def __init__ (self, name, signal):
threading.Thread.__init__ (self)
self.name = name
self.signal = signal

def run(self):
print('waiting from ', self.name)
self.signal.wait()
print('processing from ', self.name)
time.sleep(2)
print('done from ', self.name)

signal_event = threading.Event()

my_threadl = Worker('Thread 1', signal_event)
my_threadl.setDaemon(True)

my_thread2 = Worker('Thread 2', signal_event)
my_thread2.setDaemon(True)

my_thread3 = Worker('Thread 3', signal_event)
my_thread3.setDaemon(True)

my_threadl.start()
my_thread2.start()
my_thread3.start()

# waiting for 10 seconds
time.sleep(10)

# start process
print('Send a signal to start processing')
signal_event.set()

# python 3
input("Press Enter to stop..")

# python 2
#raw_input("Press Enter to stop..")

print('Done all')

Save into a file, called ch11_04.py. Then, run the program.

W $ python3 chii 04.py




Program output:

et e [ codes — -bash — B0x14 |
lagusk$ python3 chll_e4.py ]
waiting from Thread 1

waiting from Thread 2

waiting from Thread 3

Send a signal to start processing

Press Enter to stop...processing from Thread 1
processing from Thread 3

processing from Thread 2

done from Thread 1

done from Thread 3

done from Thread 2

Done all
| agusks I




11.4 Queue

In this section, we learn about Queue object from
Python, https://docs.python.org/3/library/queue.html .

For testing, we add some jobs into Queue. Then, some worker threads will peak the job
and run it.

Let’s write these scripts.

import time
import threading
import queue

class Worker(threading.Thread):
def __init__ (self, name, q):
threading.Thread.__init__ (self)
self.name = name
self.q = q

def run(self):
while True:
if self.qg.empty():
print('thread stopped')
break
job = self.q.get()
print('run job', str(job), ' from', self.name)
time.sleep(1)
self.q.task_done()

g = queue.Queue()

# generate jobs

print('populate jobs')

for i in range(15):
q.put(i)

my_threadl = Worker('Thread 1', q)
my_threadl.setDaemon(True)
my_thread2 = Worker('Thread 2', Q)
my_thread2.setDaemon(True)
my_thread3 = Worker('Thread 3', Q)
my_thread3.setDaemon(True)

my_threadl.start()
my_thread2.start()
my_thread3.start()

my_threadl.join()
my_thread2.join()
my_thread3.join()



https://docs.python.org/3/library/queue.html

# python 3
input("Press Enter to stop..")

# python 2
#raw_input("Press Enter to stop..")

print('Done all')

Save into a file, called ch11_05.py.

Now you can run the program.

. $ python3 chll_05.py

Program output:

" @ [ codes — -bash — 80x23

lagusk$ python3 chll_@5.py
populate jobs

run job @ from Thread 1
run job 1 from Thread 2
run job 2 from Thread 3
run job 3 from Thread 1
run job 4 from Thread 3
run job 5 from Thread 2
run job & from Thread 3
run job 7 from Thread 1
run job 8 from Thread 2
run job 9 from Thread 3

run job 18 from Thread 1
run job 11 from Thread 2
run job 12 from Thread 3
run job 13 from Thread 2
run job 14 from Thread 1
thread stopped

thread stopped

thread stopped

Press Enter to stop...
Done all

agusks J



11.5 Multiprocessing

We can implement concurrency in Python using multiprocessing. You can read the

information about this on this site, https://docs.python.org/3/library/multiprocessing.html .

11.5.1 Process

We can use Process object to implement multiprocessing in Python. For instance, we build
a counter from a process.

Write these scripts.

import time
import multiprocessing

class MyProcess(multiprocessing.Process):
def _ _init_ (self):
multiprocessing. Process.__init__ (self)
self.running = False

def run(self):
counter = 0
self.running = True
while self.running:
print('counter:', str(counter))
time.sleep(2)
counter += 1

def stop(self):
print('stopping process..')
self.running = False
self.join(1)

my_process = MyProcess()
my_process.daemon = True
my_process.start()

# python 3
input("Press Enter to stop..")

# python 2
#raw_input("Press Enter to stop..")

my_process.stop()



https://docs.python.org/3/library/multiprocessing.html

Save into a file, called ch11_06.py, and run it.

. $ python3 chi11 06.py

Program outp

ut:

@@ i codes — -bash — 80x13

[agusks
Press E

counter:
counter:
counter:
counter:
counter:
counter:
counter:

stoppin
agusks

python3 chll_@6.py
nter to stop...counter: @

b = W Y N

i process...

11.5.2 Synchronizing Processes

We can synch among processes using multiprocessing.Value. This object implement
synchronizing process.

For testing, we define a shared resource via multiprocessing.Value. Write these scripts.

import time
import multiprocessing

class MyProcess(multiprocessing.Process):

def

def

__init_ (self, name, shared_dt):
multiprocessing. Process._ _init__ (self)
self.name = name

self.running = False

self.shared_data = shared_dt

run(self):
self.running = True
while self.running:
time.sleep(1)
with self.shared_data.get_lock():
self.shared_data.value += 1

print('value:', str(self.shared_data.value),

from

4




def stop(self):
print('stopping ', self.name)
self.running = False
self.join(1)

shared_data = multiprocessing.Value('i', 0, lock=True)
my_processl = MyProcess('Process 1', shared_data)
my_processl.daemon = True

my_process2 = MyProcess('Process 2', shared_data)
my_process2.daemon = True

my_processl.start()
my_process2.start()

# python 3
input("Press Enter to stop..")

# python 2
#raw_input("Press Enter to stop..")

my_processl.stop()
my_process2.stop()

Save the program into a file, called ch11_07.py.

Now you can run the program.

. $ python3 ch11l_07.py

Program output:



@@ [ codes — -bash — 80x27

lagusk$ python3 chll_87.py ]
Press Enter to stop...value: 1 from Process 1

value: 2 from Process 2
value: 3 from Process 1
value: 4 from Process 2
value: 5 from Process 1
value: 6 from Process 2
value: 7 from Process 1
value: 8 from Process 2
value: 9 from Process 1
value: 1@ from Process 2
value: 11 from Process 2
value: 12 from Process 1
value: 13 from Process 2
value: 14 from Process 1
value: 15 from Process 2
value: 16 from Process 1
value: 17 from Process 2
value: 18 from Process 1
stopping Process 1

value: 19 from Process 2
value: 28 from Process 1

stopping Process 2

value: 21 from Process 2
value: 22 from Process 1
agusks I




11.6 Parallel Tasks

The last section is to implement parallel tasks using concurrent.futures. There are two
options to implement this: ThreadPoolExecutor and ProcessPoolExecutor.

11.6.1 ThreadPoolExecutor

ThreadPoolExecutor uses thread to do parallel tasks.

A sample of script for parallel tasks can be written the following script.

import queue

import concurrent.futures
import random

import time

import datetime

def perform(q, a, b, c):
rand_val = random.uniform(e, 2)
res=a *b *10 - c * 2
time.sleep(rand_val)

g.put(res)

tl = datetime.datetime.now()
g = queue.Queue()

with concurrent.futures.ThreadPoolExecutor(max_workers=3) as executor:

for i in range(1, 15):
val_a = random.randint(1, 10)
val_b random.randint(1, 10)
val_c random.randint(1, 10)
executor.submit(perform, q, val_a, val_b, val_c)

print('Print results')
t2 = datetime.datetime.now()
while not qg.empty():

print(q.get())

t =t2 - t1
print('total time:', str(t.total_seconds()), 'seconds')

Save into a file, called ch11_08.py.

W $ python3 chii @8.py




Program output:

@@ ' codes — -bash — 80x20

lagusk$ python3 chll_@B.py
Print results

138
162
3es
a4
286
612
228
352
38

198
-8

62

298
248

total time: 3.398058 seconds
agusks I

11.6.2 ProcessPoolExecutor

ProcessPoolExecutor uses process to do parallel tasks.

We implement the same scenario from previous section.

import
import
import
import
import

multiprocessing
concurrent. futures
random

time

datetime

def perform(q, a, b, c):
rand_val = random.uniform(0, 2)
res=a*b*10 - c * 2
time.sleep(rand_val)

g.put(res)

tl = datetime.datetime.now()

m = multiprocessing.Manager ()

g = m.Queue()

with concurrent.futures.ProcessPoolExecutor(max_workers=3) as executor
for i in range(1, 15):

val a = random.randint(1, 10)




val_b random.randint(1, 10)
val_c random.randint(1, 10)
executor.submit(perform, q, val_a, val_b, val_c)

print('Print results')
t2 = datetime.datetime.now()
while not q.empty():

print(q.get())

t=1t2 - t1
print('total time:', str(t.total_seconds()), 'seconds')

Save these scripts into a file, called ch11_09.py.

. $ python3 ch11l_09.py

Program output:

" @ ' codes — -bash — 80x20

lagusk$ python3 chll_@9.py
Print results

144

436

342

534

22

58

268

618

236

20z

108

20

186

64

total time: 4,29@8802 seconds

agusks I



12. Encoding

This chapter explains how to work with encoding in Python.



12.1 Getting Started

In this chapter, we explore encoding package from Python. The following is a list of our
demo to illustrate how to use encoding package:

Base64
Hexadecimal
JSON

XML

CSV

Let’s start to implement these encoding.



12.2 Encoding Base64

The first demo is to work with base64 encoding. We can use base64

package, https://docs.python.org/3/library/base64.html . To encode string to base64 string,

we can use b64encode(). Otherwise, we can decode it using b64decode() function.

For testing, we encode a string message to base64. Then, we decode base64 message to
original message. Write these scripts.

import base64

plaintext = 'Hello world from Python'
s_bytes = plaintext.encode()

encl = base64.b64encode(s_bytes)
decl = base64.b64decode(encl)

s_decl = decl.decode()

print('Plaintext:', plaintext)
print('Base64:', encl)
print('Decoded:', s_dec1)

Save into a file, called ch12_01.py.
Now you can test to build and run the program.

. $ python3 ch12_01.py

A sample output can be seen in Figure below.

& @ codes — -bash — 80x13

lagusk$ python3 chl2_@1.py

Plaintext: Hello world from Python

Baseb4: b'SGVsbGBgd29ybGOgZnlvbSBleXRob2d="
Decoded: Hello world from Python

agusks I



https://docs.python.org/3/library/base64.html

12.3 Hexadecimal

The second demo is to encode and decode string to Hexadecimal. We can use encode and
decode from Python 3.x, to implement our demo.

Create a file, called ch12_02.py. The following is implementation of encoding/decoding
Hexadecimal.

from codecs import encode, decode

# declare hex data

num = 0x64

print(num, '-->', chr(num))
num_s = "\x64"

print(num_s)

# display hex from string data

s = 'Hello world from Python'
s_bytes = s.encode()

s_hex = encode(s_bytes, 'hex")
s_decoded = decode(s_hex, 'hex')
s_plaintext = s_decoded.decode()

print('plaintext:', s)
print('hex:', s_hex)
print('decoded:', s_plaintext)

# samples for displaying hex data
print('display hex format')
for c in s:

print(c,'-->', encode(c.encode(), 'hex"))

hex2 = ":".join("{:02x}".format(c) for c in s_bytes)
print(hex2)

Save this code. Now you can build and run this program.

W ¢ python3 ch12_02.py

A sample output can be seen in Figure below.



eve 4 codes — -bash — 80x32

lagusk$ python3 chl2_@2.py ]
1868 ——= d
d
plaintext: Helle world from Python
hex: b'4B656CcEc6T2OTTRTT26C042066726T6d205070974686T6"
decoded: Hello world from Python
display hex format
H === b'48’
= b'65’
——= b'6c’
—-= b'6c’
——= b'6f’
——= b'2@'
—= b'7T
——= b'6f'
b'72'
——= b'6c’
= b'64’
——= b'2@'
—-= b'66’
——= h'72'
b'6f’
—-= b'6d’
——= bh'2@'
——= h'5@'
——= hb'79"
b'74’
--= b'6B'
—= h'6f’
n ——= h'Ge'
AB:65:6C: BB 20 TT 6T T2:6C:64:20:66:72:67:6d:20:50:70:74:68:67:6e
agusks I
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12.4 JSON

The third demo is to construct and parse JSON data. In Python, we can use json

package, https://docs.python.org/3/library/json.html .

For demo, create a file, called ch12_02.py and write this code.

import json
import time

# construct json

data = {
'name': 'anna',
'sex': 'woman',
'age': 20,
"country': 'germany'

3

blog = {

'"title': 'my blog',
'created': time.time(),
'comments': [

{'name':'user 1', 'comment': 'this is comment 1'},
{'name':'user 2', 'comment': 'this is comment 2'},
{'name':'user 3', 'comment': 'this is comment 3'}

}

# json object to json string
json_data = json.dumps(data)
json_data2 = json.dumps(blog)
print(json_data)
print(json_data2)

# decode json string to json object

# you define json string or load json string from file
json_ol = json.loads(json_data)

json_o2 json.loads(json_data2)

# iteration json values
print('----json_ol---")
print(json_ol['name'])
print(json_ol['sex'])
print(json_ol['age'])
print(json_ol['country'])

print('----json_o02---")
print(json_o2['title'])

created_s = time.strftime("%b %d %Y %H:%M:%S", time.gmtime(json_o2['crea

print(created_s)

print('comments: ')

for comment in json_o2['comments']:
print('---',comment['name'],':"',comment['comment'])



https://docs.python.org/3/library/json.html

Save this code. Now you can build and run this program.

. $ python3 ch12_03.py

A sample output can be seen in Figure below.

@@ ™ codes — -bash — 8019

lagusk$ python3 chl2_@3.py

{"age": 20, “"country": “germany", “name": "anna", "sex": "woman"}

{"title": "my bleg", "comments": [{"name": "user 1", "“comment": '"this is comment
1"}, {"name": "user 2", “"comment": "this is comment 2"}, {“name": "user 3", "co

mment": “this is comment 3"}], "created": 1447773597.427563}

———=json_ol---

anna

woman

20

germany

———=js0n_od---

my blog

Mov 17 20815 15:19:57

comments:

——— user 1 : this is comment 1

——-— user 2 : this is comment 2

——— user 3 : this is comment 3

agusks I



12.5 XML

The fourth demo is to read and write XML data. We can use xml

package, https://docs.python.org/3/library/xml.html . In this demo, we use

xml.etree.ElementTree to process XML data. In this demo, we read xml file and create a
new xml file.

Firstly, we create xml file for testing, called products.xml and write this data.

<?xml version="1.0"7?>
<products>
<product name="product 1">
<code>1001</code>
<year>2015</year>
<model color="red" category="food">12E</model>
</product>
<product name="product 2">
<code>1002</code>
<year>2015</year>
<model color="green" category="beverage">15C</model>
</product>
<product name="product 3">
<code>1003</code>
<year>2015</year>
<model color="blue" category="electronics">19A</model>
</product>
</products>

Now we read xml file and display it into Terminal.

import xml.etree.ElementTree as Et

# load xml file and iterate
xml_tree = Et.parse('products.xml')
products = xml_tree.getroot()
print(products.tag)
for product in products:

print(' ',product.tag, ' name=',product.get('name'))

for product_item in product:

print(' ',product_item.tag, '=',product_item.text)

# finding specific data

print('---------- ")

for code in products.iter('code'):
print(code.text)

# construct xml and save into a file
print('construct xml file')
users = Et.Element('users')
for i in range(1, 5):
user = Et.SubElement(users, 'user')



https://docs.python.org/3/library/xml.html

user.set('name', "User " + str(1i))

user_item = Et.SubElement(user, 'age')
user_item.text = str(i * 3)

user_item2 = Et.SubElement(user, 'id'")
user_item2.text = "1203" + str (i)

print('write into xml file')
tree = Et.ElementTree(users)
tree.write("users.xml")

Save this code into a fiile, called ch12_04.py. Now you can run this program.

. $ python3 chi12_04.py

If success, you see users.xml file and you should see the content as follows.

<users>

<user name="User 1"><age>3</age><id>12031</id></user>
<user name="User 2"><age>6</age><id>12032</id></user>
<user name="User 3"><age>9</age><id>12033</id></user>
<user name="User 4"><age>12</age><id>12034</id></user>
</users>

& @& codes — nano users.xml — 80x21

GNU nano 2.0.6 File: users.xml

Iuser5}{u5er name="lUser 1"=<age=3< fage=><id=>1203l</id=</user==user name="User 2"%

i Cut Text oM Cur Pos
UnCut Textgl To Spell

@t Get Help gt WriteOut gl Read File Prev Page g
g Exit g Justify & Where Is Next Page @




A sample of program output can be seen in Figure below.

[ codes — -bash — 80x21

lagusk$ python3 chl2_@4.py

products
product
code

names=
1201

product 1

year = 2015
model = 12E
product names=
code = 1882
year = 2015
model = 15C
product names
code = 1803
year = 2015
model = 194

product 2

product 3

1083
construct xml file
write into xml file

agusks [




12.6 CSV

The last demo is to read and write data CSV which is a collection of comma-separated
data. We can access CSV file using csv package,
https://docs.python.org/3/library/csv.html . Now we build a program to read csv file and
write data into csv file.

For testing, we create a CSV file, customers.csv, with the following content.

id, full_name, age, country
12, James Butt,23,US

13, Josephine Darakjy, 40, UK
14,Art Venere, 35,US

15, Lenna Paprocki, 34, DE
16, Donette Foller,27,NL

The following is implementation of reading/writing CSV file.

import csv

# reading csv file
with open('customers.csv', newline='"') as csv_file:
customers = csv.reader(csv_file, delimiter="',"')
for row in customers:
print(', '.join(row))
csv_file.close()

print('------------ ")
# reading csv file with handling header
with open('customers.csv') as csv_file:
reader = csv.DictReader(csv_file)
for row in reader:
print(row['id'], row['full _name'], row['age'], row['country'])
csv_file.close()

# writing csv file

print('---------------- ")

print('writing csv file')

with open('cities.csv', 'w') as csv_file:
fieldnames = ['id', 'name', 'country']
writer = csv.DictWriter(csv_file, fieldnames=fieldnames, delimiters

writer.writeheader()
for i in range(1,10):
writer.writerow({'id': i, 'name': "city " + str(i), 'country':

csv_file.close()
print('done')



https://docs.python.org/3/library/csv.html

Note: You can change CSV file path.

Save this code into a file, called ch12_05.py. Now you can run this program.

. $ python3 ch12_05.py

A sample output can be seen in Figure below.

@@ i codes — -bash — 80x=21

lagusk$ python3 chl2_@5.py

id, full_name, age, country
12, James Butt, 23, US

13, Josephine Darakjy, 4@, UK
14, Art Venere, 35, US

15, Lenna Paprocki, 34, DE
16, Donette Foller, 27, HNL

12 James Butt 23 US

13 Josephine Darakjy 48 UK
14 Art Venere 35 US

15 Lenna Paprocki 34 DE

16 Donette Foller 27 NL

writing csv file
done
agusks [

The program also generate cities.csv file.

If you open cities.csv, you get a content of cities data like a content of customers.csv file.



& @& codes — nano cities.csv — B0x21

GNU nano 2.9.6 File: cities.csw

’d:name:cnuntry
1;city 1;country
2;city 2;country
3;city 3;country
4;city 4;country
S;city 5;country
b;city B;country
T;city 7;country
B;city B;country
9;city 9;country

(=l = = 9 N < L S O

[ Read 1@ lines (Converted from D05 format) ]
Get Help @Y WriteOut Read File gy Prev Page gld Cut Text Cur Pos
Hall

bl Exit g Justify Where Is @Y Mext Page gli] UnCut Text To Spell



13. Hashing and Cryptography

This chapter explains how to work with hashing and cryptography in Python.



13.1 Getting Started

Hashing is generating a value or values from a string of text using a mathematical
function. Cryptography is the practice and study of techniques for secure communication
in the presence of third parties (called adversaries),
http://en.wikipedia.org/wiki/Cryptography . In this chapter, I don’t explain mathematical
hashing and Cryptography. You can read those materials on textbooks.

In this chapter, we explore how to work with hashing implementation using Python. The
following is hashing algorithms which we use in this book:

e MD5
e SHA1 and SHA256
e Hashing with Key (HMAC)

The next topic is to implement Cryptography using Python. We explore symmetric and
asymmetric Cryptography.


http://en.wikipedia.org/wiki/Cryptography

13.2 Hashing

Basically, you can explore how to implement hashing or hash function using Python

via https://docs.python.org/3/library/hashlib.html. We also use open source library, called
pycrypto, https://pypi.python.org/pypi/pycrypto . We implement both in our case.

In this section, we explore several hashing algorithms, for instance, MD5, SHA1, SHA256
and HMAC.

13.2.1 Hashing with MD5

We can use MD5 using md5 package, https://docs.python.org/3/library/hashlib.html. To

calculate a hash value from a text , we can call digest() function.

For illustration, we do hashing a plaintext.

import hashlib
import binascii

plaintext = 'hello world from python'

# md5

md5 = hashlib.md5()
md5.update(plaintext.encode())
hash_md5 = md5.digest()

hex_hash_md5 = md5.hexdigest()
print('hash md5:', hash_md5)
print('hex hash md5:', hex_hash_md5)

digest() is used to calculate a hash value. hexdigest() is to calculate hex hash.

13.2.2 Hashing with SHA1 and SHA256

The second demo is to implement hash function using shal and sha256.

For illustration, write these script for hashing SHA1 and SHA256.

import hashlib
import binascii

plaintext = 'hello world from python'

# shal
shal = hashlib.shal()



https://docs.python.org/3/library/hashlib.html
https://pypi.python.org/pypi/pycrypto
https://docs.python.org/3/library/hashlib.html

shal.update(plaintext.encode())
hash_shal = shal.digest()
hex_hash_shal = shal.hexdigest()
print('hash shal:', hash_shal)
print('hex hash shal:', hex_hash_sha1l)

# sha256

sha256 = hashlib.sha256()
sha256.update(plaintext.encode())
hash_sha256 = sha256.digest()
hex_hash_sha256 = sha256.hexdigest()
print('hash sha256:', hash_sha256)
print('hex hash sha256:', hex_hash_sha256)

13.2.3 Hashing with Key Using HMAC

A keyed-hash message authentication code (HMAC) is a specific construction for

calculating a message authentication code (MAC) involving a cryptographic hash function

in combination with a secret cryptographic key, http://en.wikipedia.org/wiki/Hash-
based_message_authentication_code . In Python, we use pbkdf2_hmac() object.

For illustration, we do hashing a plaintext with key.

import hashlib
import binascii

plaintext = 'hello world from python'
# hash with key

# hmac
key = 'p4sswOrd'

hmac = hashlib.pbkdf2_hmac('sha256', key.encode(), plaintext.encode(),

hex_hash_hmac = binascii.hexlify(hmac)
print('hex hash hmac:', hex_hash_hmac)

13.2.4 Write them All

Save all code for our demo on this section. Write this code and save into a file, called
ch13_01.py.

import hashlib
import binascii

plaintext = 'hello world from python'

# md5



http://en.wikipedia.org/wiki/Hash-based_message_authentication_code

md5 = hashlib.md5()
md5.update(plaintext.encode())
hash_md5 = md5.digest()

hex_hash_md5 = md5.hexdigest()
print('hash md5:', hash_md5)
print('hex hash md5:', hex_hash_md5)

# shal

shal = hashlib.shal()
shal.update(plaintext.encode())
hash_shal = shal.digest()
hex_hash_shal = shal.hexdigest()
print('hash shal:', hash_shal)
print('hex hash shal:', hex_hash_sha1l)

# sha256

sha256 = hashlib.sha256()
sha256.update(plaintext.encode())
hash_sha256 = sha256.digest()
hex_hash_sha256 = sha256.hexdigest()
print('hash sha256:', hash_sha256)
print('hex hash sha256:', hex_hash_sha256)

# hash with key

# hmac

key = 'p4sswOrd'

hmac = hashlib.pbkdf2_hmac('sha256', key.encode(), plaintext.encode(),
hex_hash_hmac = binascii.hexlify(hmac)

print('hex hash hmac:', hex_hash_hmac)

Save all.

Now you can test to build and run the program.

W ¢ python3 ch13 e1.py

A sample output can be seen in Figure below.



@@ [ codes — -bash — 80x16

lagusk$ python3 chl3_@1l.py

hash md5: b'\aefLhvx@e5hxfe)\ rixab\x@B\x@7\x05\ x04~Thx1ch xcdh x00h xa3 '

' hex hash md5: f19e359e@dab@BAT795947e491ccd99a3

hash shal: b'\xee\xa3=NT~\xd8\xlc"f!U\xfa\xeadH\xch\xcalixBd'

hex hash shal: eea3idde5d45edB8lc5ehb2l55faeabddBebcad9Bd

hash sha256: b'\xeb\xB7T\xB\xBB\x8a_\xcfixcfixeSoc\xfe\xBf\xcfixcf\xBeE=%f\r\x17
WO oebANx A x@ 1\ xBd ; W x9ebixas’

hex hash shaz56: ebB7EQQEEaSfcfcfestfiifelfcfcf9ed53d25660d1791ebd1f401B8d3b%eb2a
5

hex hash hmac: b'l3fadadZedlc93e5124bl256cdbecdbedef@l5985e2613%e5chanandsffedic
a i

agusks I




13.3 Cryptography

In this section, we focus Symmetric and Asymmetric Cryptography. In Symmetric
Cryptography, we use the same key to encrypt and decrypt. Otherwise, Asymmetric
Cryptography uses different key to encrypt and decrypt.

We use pycrypto, https://github.com/dlitz/pycrypto . You can install it via pip. A sample of
command to install pycrypto for Python 3.x.

. $ pip3 install pycrypto |

& @ codes — -bash — 80x16

[agusks pip3 install pycrypto
Collecting pycrypto

Downloading pycrypto-2.6.1.tar.gz (446KE)

100% | ENENENENNNENNNNNNNNNNRNNNNNNNNNN | 46k5 498KB/s

Building wheels for collected packages: pycrypto

Running setup.py bdist_wheel for pycrypto

Complete output from command fusr/flocalfopt/python3/bin/python3.5 -c "“import s
etuptools;__file_ ='/private/var/folders/_4/1dnl13jy92792hm7y7slnfrhm@@@@gn/T/pip
~build-ufs3wyw?/pycryptossetup.py';exec{compileiopeni{__file__).read().replacel 'y
rvnt', ‘wmt'), _ file__, 'exec'))" bdist_wheel -d fvar/folders/_4/1dnl3jy92792hm7y
Tsinfrhm@@edgn/T/tmpomld8y fvpip-wheel-:

running bdist_wheel

running build

running build_py

creating build

creating build/lib.macosx-10.18-xB6_64-3.5

For illustration, we hash a plaintext using SHA256. Write these scripts and save into a file,
called ch13_02.py.

from Crypto.Hash import SHA256

plaintext = 'hello world from python'

sha256 = SHA256.new()
sha256.update(plaintext.encode())
hash_sha256 = sha256.digest()
hex_hash_sha256 = sha256.hexdigest()
print('hash sha256:', hash_sha256)
print('hex hash sha256:', hex_hash_sha256)

Save and run the program.

W $ python3 ch13 @2.py



https://github.com/dlitz/pycrypto

Program output:

& @ codes — -bash — 80x12

[agusks python3 chl3_@2.py
hash sha256: b'\xeb\xB7\xB80\x@8\xBa_\xcfixcfixeboc\xfe\xBf\xcfixcf i\ xQeE=%f\r\x17

W91\ xebA\xfa\x@1\xBd; \x9eb\xa5"
hex hash sha256: ebB780@88asfcfcfestfeifedfcfcf9eds3d256608d1791ebdlf4018d3b%ebia

3
agusks l

13.3.1 Symmetric Cryptography

There are many algorithms to implement Symmetric Cryptography. In this section, we use
AES algorithm. The Advanced Encryption Standard (AES) is a specification for the
encryption of electronic data established by the U.S. National Institute of Standards and

Technology (NIST) in 2001,
http://en.wikipedia.org/wiki/Advanced_Encryption_Standard.

We can do symmetric Cryptography using pycrypto by writing these scripts into a file,
called ch13_03.py

from Crypto import Random
from Crypto.Cipher import AES

message = 'hello world from python'

# AES key must be either 16, 24, or 32 bytes long
key = 'p4sswOrdp4sswoOrd'

print('message:', message)

# encrypt

iv_aes = Random.new().read(AES.block_size)

cipher_aes = AES.new(key.encode(), AES.MODE_CFB, iv_aes)
encrypted_aes = cipher_aes.encrypt(message.encode())
print('encrypted AES:', encrypted_aes)

# decrypted
dec_iv_aes = Random.new().read(AES.block_size)
dec_cipher_aes = AES.new(key.encode(), AES.MODE_CFB, 1iv_aes)



http://en.wikipedia.org/wiki/Advanced_Encryption_Standard

decrypted_aes = dec_cipher_aes.decrypt(encrypted_aes)
print('decrypted AES:', decrypted_aes)

Explanation:

The following is the steps for encryption

Define a key. It should be 16, 24, or 32 key length

Calculate I'V value for AES using Random.read() with AES.block_size parameter
Instantiate AES using AES.new() with passing key and IV value

Encrypt message by calling encrypt()

The result is array of byte

The following is the steps for encryption

Define a key. It should be 16, 24, or 32 key length

Calculate I'V value for AES using Random.read() with AES.block_size parameter
Instantiate AES using AES.new() with passing key and IV value

Decrypt cipher by calling decrypt()

The result is be string in array of byte

Save and run the program.

W ¢ python3 ch13_e3.py

Program output:

& @ codes — -bash — 80x12

[agusk$ python3 chl3_83.py

message: hello world from python

encrypted AES: b'\xBd\xf4!\xbd\xab\xfd @\xf2|d\xceR\x94 \xa5\xd7T\x7F\xB1%\xel\xde
Shx9g!

decrypted AES: b'hello world from python'

agusks l




13.3.2 Asymmetric Cryptography

The common algorithm to implement Asymmetric Cryptography is RSA which is widely
used for secure data transmission. You read a brief description in

Wikipedia, http://en.wikipedia.org/wiki/RSA_(cryptosystem) .

pycrypto library has library for RSA implementation. In this section, we try to implement
RSA using pycrypto . The following is our scenario:

Generate RSA keys (public and private keys)

Save these keys to two files (public and private key files)
For encryption, we use public key file

For decryption, we use private key file

We store public and private keys into a file in PEM data encoding.

To generate public and private keys for RSA, we use RSA.generate(). We extract private
and public key values. Then, save them into file. encrypt() and decrypt() from RSAKey
are used to encrypt and decrypt.

The following is implementation for our RSA scenario.

from Crypto.PublicKey import RSA
from Crypto import Random

# generate private and public keys

# Then, save them into files
print('generating private and public keys..')
key = RSA.generate(2048)

f = open('my_rsa_private_key.pem', 'wb')
f.write(key.exportKey('PEM'))
f.close()

f = open('my_rsa_public_key.pem', 'wb')
f.write(key.publickey().exportKey('PEM'))
f.close()

print('done')

message = 'hello world from python'
print('plaintext:', message)

# encrypt data using public key

f = open('my_rsa_public_key.pem', 'r'")

RSAkey = RSA.importKey(f.read())

f.close()

k = Random.new().read(8)

encrypted_msg = RSAkey.encrypt(message.encode(), k)
ciphertext = encrypted_msg[0]

print('encrypted:', ciphertext)



http://en.wikipedia.org/wiki/RSA_(cryptosystem)

# decrypt data using private key

f = open('my_rsa_private_key.pem',6 'r')

RSAkey = RSA.importKey(f.read())

f.close()

decrypted_msg = RSAkey.decrypt(ciphertext)
print('decrypted:', decrypted_msg.decode("utf-8"))

Save these scripts into a file, called ch13_04.py.

Now you can build and run it. A sample output can be seen in Figure below.

. $ python3 ch13_04.py

Program output:

@@ '™ codes — -bash — 80x16

lagusk$ python3 chl3_o4.py

generating private and public keys...

done

plaintext: hello world from python

encrypted: b'e\xd®xcT7INxcB AT\ Xcd50\ xBe\ xBE\ xeSwixeb\ xda\ xad \ A\ xBE \ xd1%W\ xa5
[feryx93\xBM x99\ xBBm\ xBfm\x fO0A\x et \ kB nd 3 ke k15 \ xeB=s\m x99 x 9\ xad\ x fa\ xal
=H T\ 1190\ x@3Thxcbi\x@ v xBat\x 2\ xeb%\ xb3™\xd 1\ x 19 xcOe\ x9d\ x FB\ xac\ xae\ xa3\ xBI<+Y
woare Ty B2 o FON tohoec B  Woe 19 od 500 Uioe@edoed 20 ed @ o L2RA 87 riv Fe v xe@ By xal\ xBf\xB7\xea
W fbyxBlAxd9~\xch\xbd\ x@ 7\ x 18\ xde\ xba\xeP xdB i xB1L\ x99\ x fhh-\xbfyxcbhixle\ xc@\xed
Weehx15BA e\ x FSARbS A kB FOZ v x1e\ W\ 8T \ xaT \xel\xd 7\ xBbl }h | \xdc\ x84\ xab\ xad\xc
BhyxeB\xadd\ o 0d i\ oo\ BB\ xbA\ xBE\ xe D B2\ B\ xe B A xb5B\ xcd \ xeB\ x 06\ xBB\ xbe\ xb5:
fAxBT A xBE \xcha\x 18\ xdBtW  xe5 xaln\xBe/RA\xI3 v xc@\ xad \ xbB\ x0T\ xdd2gL5\ x fa\x1d\xb3{
pasixaahx@5\x1 e\ xldixb eI PhiuxBdixb ey svxad 9 vxatix @ xaf+ U xdd L\ xBc
Tawxafdhxlcl/ohx986 \x%e T\ xch v x9ex \ xeb\ xai=\ k96 x@1le \ xB9 "

decrypted: hello world from python

agusks I



14. Database Programming

This chapter explains how to build database application using Python.



14.1 Database for Python

Python can communicate with database server through database driver. We can use
MySQL driver fro Python. In this chapter, I only focus on MySQL scenario.



14.2 MySQL Driver for Python

We use MySQL driver for Python. Further information about this driver, please visit

on https://dev.mysqgl.com/downloads/connector/python/2.1.html to download and install.
You also can install MySQL driver for Python via pip3 (Python 3.x).
. $ sudo pip3 install --allow-external mysqgl-connector-python mysql-conne}c



https://dev.mysql.com/downloads/connector/python/2.1.html

14.3 Testing Connection

In this section, we try to connect MySQL database. We can use connect() from
mysql.connector object.

import mysql.connector

print('connecting to mysql server..')

chx = mysql.connector.connect(user="pyuser',
password="'password123"',
host='127.0.0.1",
database="'pydb')

print('connected')

You should pass username, password, database server and database name.



14.4 CRUD (Create, Read, Update and Delete) Operations

In this section, we try to create, read, update and delete data on MySQL. Firstly, we create
database and its table.

The following is our table scheme on MySQL.

CREATE DATABASE pydb~;

CREATE TABLE “pydb . product’™ (
“idproduct®™ INT NOT NULL AUTO_INCREMENT,
‘name” VARCHAR(30) NOT NULL,

“code” VARCHAR(10) NOT NULL,
"price’ DECIMAL NOT NULL,
‘quantity” INT NULL,
‘created’ DATETIME NULL,
PRIMARY KEY ( idproduct’));

File: pydb.sql
Run these SQL scripts into your MySQL.

14.4.1 Create Data

To create data, we use SQL statement, INSERT INTO, which pass to execute() function.

def create_data(conn):
cursor = conn.cursor()
print('inserting data..')
for i in range(1,5):
insert_product = ("INSERT INTO product "
"(name, code, price, quantity, created) "
"VALUES (%s, %s, %s, %S, %s)")
data_product = ("product " + str(i), "FO029" + str(i), 1*0.21, ]
cursor.execute(insert_product, data_product)
product_id = cursor.lastrowid
print('inserted with id="', product_id)

conn.commit()
cursor.close()
print('done')

To obtain the last inserted id, we can use lastrowid from cursor object.



14.4.2 Read Data

To read data, you can use SELECT...FROM query on your Python scripts.

def read data(conn):
print('reading data...')
selected_id = 0
cursor = conn.cursor()
guery = "SELECT idproduct, name, code, price, quantity, created FROM
cursor.execute(query)
for (id, name, code, price, quantity, created) in cursor:
print("{}, {3}, {3, {3, {3, {:%d %b %Y %H:%M:%S}".format(
id, name, code, price, quantity, created))
if selected_id <= 0:
selected_id = id

cursor.close()
print('done')

return selected_id

14.4.3 Update Data

To update data, you can use UPDATE....SET query on your Python scripts.

def update_data(conn, id):
print('updating data with idproduct=', id, '...')
cursor = conn.cursor()
query = "UPDATE product SET name=%s, code=%s, price=%s, quantity=%s,
name 'updated-name'
code 'F9999'
price = 0.99
guantity = 10
created = datetime.now()
cursor.execute(query, (name, code, price, quantity, created, id))
conn.commit()
cursor.close()
print('done')

Don’t forget to call commit() after changed the data.

14.4.4 Delete Data

To update data, you can use DELETE FROM query on your Python scripts.



def delete_data(conn, id):
print('deleting data on idproduct=', id, '...")
cursor = conn.cursor()
guery = "DELETE FROM product where idproduct = %s "
cursor.execute(query, (id,))
conn.commit()
cursor.close()
print('done')

def delete_all(conn):
print('deleting all data...')
cursor = conn.cursor()
guery = "DELETE FROM product"
cursor.execute(query)
conn.commit()
cursor.close()
print('done')

Don’t forget to call commit() after changed the data.

14.4.5 Write them All

Now we can write our scripts about CRUD.

Write these scripts.

import mysqgl.connector
from datetime import datetime

def create_data(conn):
cursor = conn.cursor()
print('inserting data..')
for i in range(1,5):
insert_product = ("INSERT INTO product "
"(name, code, price, quantity, created) "
"VALUES (%s, %s, %s, %S, %s)")
data_product = ("product " + str(i), "FO29" + str(i), 1*0.21, ]
cursor.execute(insert_product, data_product)
product_id = cursor.lastrowid
print('inserted with id=', product_id)

conn.commit()
cursor.close()
print('done')

def read_data(conn):



print('reading data...')
selected_id = 0
cursor = conn.cursor()
gquery = "SELECT idproduct, name, code, price, quantity, created FROM
cursor.execute(query)
for (id, name, code, price, quantity, created) in cursor:

print("{}, {3, {3, {3, {3, {:%d %b %Y %H:%M:%S}".format(

id, name, code, price, quantity, created))
if selected_id <= 0:
selected_id = id

cursor.close()
print('done')

return selected_id

def update_data(conn, id):
print('updating data with idproduct=', id, '...')
cursor = conn.cursor()
guery = "UPDATE product SET name=%s, code=%s, price=%s, quantity=%s,
name = 'updated-name'
code = 'F9999'
price = 0.99
quantity = 10
created = datetime.now()
cursor.execute(query, (name, code, price, quantity, created, id))
conn.commit()
cursor.close()
print('done')

def delete_data(conn, id):
print('deleting data on idproduct=', id, '...'")
cursor = conn.cursor()
gquery = "DELETE FROM product where idproduct = %s "
cursor.execute(query, (id,))
conn.commit()
cursor.close()
print('done')

def delete_all(conn):
print('deleting all data...')
cursor = conn.cursor()
query = "DELETE FROM product"
cursor.execute(query)
conn.commit()
cursor.close()
print('done')

print('connecting to mysql server..')




chx = mysql.connector.connect(user="'pyuser',
password="'password123"',
host='127.0.0.1",
database="'pydb')
print('connected')

create_data(cnx)

selected_id = read_data(cnx)
update_data(cnx, selected_id)
read_data(cnx)
delete_data(cnx, selected_id)
read_data(cnx)
delete_all(cnx)

cnhx.close()
print('closed connection')

Save this program. Then, you can run it.

. $ python3 ch14_01.py

Program output:



" @ ™ codes — -bash — 80x34

lagusk$ python3 chld_@1l.py
connecting to mysql server...
connected
inserting data...
inserted with id=
inserted with id=
inserted with id=
inserted with id=
done
reading data....
1, product 1, F@291, @
2, product 2, F@292, @
1
1

F P N

, 1, 18 Nov 2815 @6:51:12
, 2, 18 Nov 2015 @6:51:12
, 3, 18 Nov 2015 @6:51:12
, 4, 18 Nov 2015 @6:51:12

3, product 3, FB293,
4, product 4, FB294,
done

updating data with idproduct= 1 ...

done

reading data....

1, updated-name, F9999, 1, 1@, 18 MNov 2015 @6:51:12
2, product 2, F@292, @, 2, 18 Nov 2015 @6:51:12

3, product 3, F@293, 1, 3, 18 Nov 2015 @6:51:12

4, product 4, F@294, 1, 4, 18 Nov 2015 @6:51:12
done

deleting data on idproduct= 1 ...

done

reading data....

2, product 2, F@292, @, 2, 18 Nov 2015 @6:51:12

3, product 3, FB293, 1, 3, 18 Nov 2015 ©6:51:12

4, product 4, F@294, 1, 4, 18 Nov 2015 ©6:51:12
done

deleting all data....

done

closed connection

agusks I



15. Socket Programming

This chapter explains how to create socket application using Python.



15.1 Socket Module

We can create application based on socket stack using net package. You can find it for

further information on https://docs.python.org/3/library/socket.html . I recommend you to

read some books or websites about the concept of socket.


https://docs.python.org/3/library/socket.html

15.2 Hello World

To get started, we create a simple application to get a list of IP Address in local computer.
We can use gethostname() and gethostbyname() from socket object.

In this section, we try to get local IP Address. Firstly, we can create a new file, called
ch15_01.py.

import socket

hostname = socket.gethostname()

ip = socket.gethostbyname(hostname)
print('hostname:', hostname)
print('ip address:', ip)

Save this code. Try to build and run it.

. $ python3 chi15_01.py

You should see your local IP address from your computer.

@@ '™ codes — -bash — 80x16

lagusk$ python3 chl5_@1.py
hostname: akumbp.local

ip address: 192.168.0.18
agusks [




15.3 Client/Server Socket

Now we create a client/server socket using Python. We will use socket package to build
client/server application. For illustration, we create server and client.

15.3.1 Server Socket

How to create server socket? It is easy. The following is a simple algorithm how to build
server socket

e create server socket
e listen incoming client on the specific port
e if client connected, server sends data and then disconnect from client

In this section, we build server app. Firstly, we can create a new file, called ch15_02.py.
Then, write these scripts.

import socket
# create tcp/ip socket
server = socket.socket(socket.AF_INET, socket.SOCK_STREAM)

host = socket.gethostname()
port 8091

# bind to the port
server.bind((host, port))
# queue up to 10 clients
server.listen(10)
counter = 0
print('waiting connection from clients..')
while True:
# establish a connection
client, address = server.accept()

counter += 1

print('a new connection from',6 str(address))

message = "welcome, your id=" + str(counter) + "\r\n"
client.send(message.encode('ascii'))

client.close()

It uses port 8091. You can change it.



15.3.2 Client Socket

Client socket is client application that connects to server and then sends/receives data
from/to server. We should know about IP address and port from target server. We can call
connect() to connect to server and call recv() to receive incoming data.

In this section, we build client app. Firstly, we can create a new file, called ch15_03.py.
Then, write these scripts.

import socket

# create a socket object
client = socket.socket(socket.AF_INET, socket.SOCK_STREAM)

# ip/hostname of server
# change this ip address
host = '192.168.0.10'
port = 8091

print('connecting to server..')
client.connect((host, port))
print('connected')

recv = client.recv(1024)
print('received:', recv.decode('ascii'))

client.close()
print('closed')

You should change host for IP address of server.

15.3.3 Testing

Now we can test our client/server application. Firstly, we run server application and then
execute client application.

. $ python3 ch15_02.py

Then, run client app.

l $ python3 ch15_03.py

Here is sample of program output for server application:



-

lagusk$ python3 chl5_02.py ]
waiting connection from clients...

a new connection from ('192.168.08.18', 51313)

a new connection from ('192.168.08.18', 51316)

Here is sample of program output for client application:

lagusk$ python3 chl5_03.py ]
connecting to server...

connected

received: welcome, your id=1

closed
agusks I

This is program output for the second client.



lagusks python3 chl5_83.py
connecting to server...
connected

received: welcome, your id=2

closed
agusks I




16. Python Regular Expressions

This chapter explains how to work with regular expressions in Python.



16.1 Getting Started

Regular expressions are a powerful language for matching text patterns. The Python “re”
module provides regular expression support. This library can be read

on https://docs.python.org/3/library/re.html .

You also obtain regular expression patterns from this site, http://www.regxlib.com .



https://docs.python.org/3/library/re.html
http://www.regxlib.com

16.2 Demo

In this demo, we create three scenario:

e Validate number data
e Search data
e Search and replace data

We can use match() from re object to validate the matching of defined pattern. To search,
you can use search() function and use pub() to replace data.

Let’s create a file, called ch16_01.py, and write these scripts.

import re

# pattern for numbers

p = re.compile('A[0-9]+$")
print(p.match('19023"'))
print(p.match('0000'))
print(p.match('12.789"'))
print(p.match('12b23'))

# search

message = 'Anna William <anna@email.com>'
match = re.search(r'[\w.-]+@[\w.-]+"', message)
if match:

print(match.group())

# search and replase

message = 'aaa : asasasw :: sasas:::'
p = re.compile('(:]::]:::)")

resutl = p.sub('<>', message)
print(resutl)

Save and run the program.

W ¢ python3 ch16_01.py

Program output:



lagusks python3 chl6_81.py
=_sre.SRE_Match object; span={@, 5), match='19@23'>

=_sre.SRE_Match object; span=(8, 4), match='@000'=
MNone

Hone

anna@email.com

B33 <> 353535W <><> Sasas<E<I<>
agusks I




17. Python GUI Programming

This chapter explains how to work with GUI in Python.



17.1 Getting Started

There are many modules to implement GUI in Python. In this chapter, we learn tkinter to
build Python GUI. This library can be read on this

site, https://docs.python.org/3/library/tk.html . This library has installed on Python 3.x.

Let’s start to build Python app with tkinter library.


https://docs.python.org/3/library/tk.html

17.2 Hello Python GUI

The first demo is to build Python GUI Hello World. We use Tk object to build a form.

Write these scripts.

import tkinter as tk

dialog = tk.Tk()
dialog.title('Simple Form')
dialog.mainloop()

Save these scripts into a file, called ch17_01.py. Then, run the program.

. $ python3 ch17_01.py

You should see a form dialog with title “Simple Form”.

@® = @ Simple Form



17.3 Working with Input Form

Now we can extend our Tk object into an input form. In this scenario, we put two Textbox
and a button. If we click a button, we read Textbox values.

Let’s write these scripts for demo.

import tkinter as tk

class InputForm(object):
def _ init_ (self):

self.root = tk.Tk()
self.root.title('Input Form')
self.num_a = "'
self.num_b "
self.frame tk.Frame(self.root)
self.frame2 = tk.Frame(self.root)
self.frame.pack()
self.frame2.pack()
self.initialization()

def initialization(self):
r = self.frame
k_a = tk.Label(r,text="Number A')
k_a.grid(row=0, column=0)
self.e_a = tk.Entry(r, text='NumA'")
self.e_a.grid(row=0, column=1)
self.e_a.focus_set()
k_b = tk.Label(r,text="'Number B')
k_b.grid(row=1, column=0)
self.e_b = tk.Entry(r, text='NumB')
self.e_b.grid(row=1, column=1)
self.e_b.focus_set()
r2 = self.frame2
b = tk.Button(r2, text="'Save', command=self.get_inputs)
b.pack(side="left"')

def get_inputs(self):
self.num_a = self.e_a.get()
self.num_b = self.e_b.get()
self.root.destroy()

def get_values(self):
return self.num_a, self.num_b

def wait_for_input(self):
self.root.mainloop()

dialog = InputForm()
dialog.wait_for_input()
num_a, num_b = dialog.get_values()




print('num a:', num_a)
print('num b:', num_b)

Save the program into a file, called ch17_02.py.

Run the program.

. $ python3 ch17_02.py

You should see the input form dialog.

LN Input Form -
Mumber A | |
Mumber B

Save

Fill values on Textbox. Then, click Save button.

e e Input Form

Mumber A 12

Mumber B i5| |
Save

After clicked, the program will read input values and shows them on Terminal.



lagusks python3 chl7_82.py
num a: 12
num b: 5
agusks I




17.4 Working with Common Dialogs

tkinter library also provides common dialogs such Messagebox, filedialog and
colorchooser.

For illustration, write these scripts.

import tkinter as tk
from tkinter import messagebox, filedialog
from tkinter.colorchooser import *

# messagebox

print('demo messagebox')

messagebox.showinfo('Information', 'This is message')
messagebox.showerror('Error', 'This is error message')
messagebox.showwarning('Warning', 'This is warning message')

# filedialog

dir = filedialog.askdirectory()
print('selected directory:', dir)

file = filedialog.askopenfile(mode="r")
print('selected file:',6 file.name)
new_file_name = filedialog.asksaveasfilename()
print('save as file:', new_file_name)

# colorchooser

def get_color():
color = askcolor()
print('selected color:', color)

dialog = tk.Tk()

tk.Button(dialog, text='Select Color', command=get_color).pack()
dialog.title('Simple Form')

dialog.mainloop()

Save the program into a file, called ch17_03.py. Then, run the program.

W ¢ python3 ch17_e3.py

The following is output forms for information, error and warning.



This is warning message

Output form for selecting a directory.



| . Documents ; _ il Q, Search

[ azureiot
[ ebooks
FileZilla
#% Applications I FilezZilla_3.1..6.app.tar.bz2
B Desktop I' FileZilla_3.1...6.app.tar.bz2
™ Financial
8 Pictures I Fritzing
Ty I Github
[0 MATLAB
I Microsoft User Data
0 Music
I MyBooks
I MyProjects
= : MokiaBackup
Notes
® Red I Personal
@ Orange 1 Pictures
™ Research
& Yeltow I Screenshots
@ Green 9 Snagit
I Temp

New Folder Cancel Choose

7 iCloud Drive

© Downloads

Devices
() Remote Disc

¥ ¥ ¥ ¥ ¥FF Y ¥ ¥YFY VY VY¥FYYTYUEYY

-

lagusk$ python3 chl7_03.py ]
demo messagebox
selected directory: /fUsers/agusk/Documents/Github

Output form for selecting a file.



i ooo " Bl _-TEITIP

<>
=

== || Q Search

Favorhia » 0 aaa .
: . » B B04633_07_..writes-2.doc
¢ iCloud Drive _ efm32gg-BD.png
% Applications ..G.appiarbzz 1 HelloWorld b| [
B3 Desktop ..B.apptarbz2 = matlab2015b TR e
» ® MyPlayground.playground i -
81 Pictures > myserver.crt Ty
»  myserver.csr ;’.'_..*u_m...‘:.._'.:_l__‘__t_h
= ¢ T myserverkey
0 Downloads ser Data » node1.png
o > _-.; On[on-F)mega-a
> server.js
» B statistik > hiotie 4ing
3 > test.log
» W testitex PNG - 104 KB
2 Created 9/16/15, 6:02 AM
§ Modified 9/16/15, 6:02 AM
: Last opened 9/17/15, 6:02 AM
Dimensions 865 x 449
R Add Tags...
Tags ..‘
B *
Cancel Open

et e _ codes — Python ch17.03.py — 80x15

lagusk$ python3 chl7_@3.py ]
demo messagebox

 selected directory: /Users/agusk/Documents/Github

selected file: /Users/agusk/Documents/Temp/nodel.png

Output form for saving a file.



Save As: testl

Tags:

Where: B Temp

-

[a§u5ﬁ$ ﬁythnn3 chl7_@3.py
demo messagebox

selected directory: /Users/agusk/Documents/Github
selected file: /Users/agusk/Documents/Temp/nodel.png
save as file: /Users/agusk/Documents/Temp/testl
|

Output form for selecting a color. Click Select Color button to show Colors dialog.

e Form

Select Color



Cancel

The following is program output in Terminal.

. code

s — Python ch1/7.03.py — 80x15
[agusks$ python3 chl7_@3.py

demo messagebox

selected directory: /fUsers/agusk/Documents/Github

selected file: fUsers/agusk/Documents/Temp/nodel.png

save as file: /Users/agusk/Documents/Temp/testl

selected color: ((255.996@09375, 111.43359375, 195.76171875), '#ff6fc3')



18. Python Unit Testing

This chapter explains how to build unit testing in Python.



18.1 Getting Started

Unit testing is a software development process in which the smallest testable parts of an
application, called units, are individually and independently scrutinized for proper
operation. Unit testing can be used to minimize bugs on the application.

In Python, we can use unittest framework, https://docs.python.org/3/library/unittest.html .

Please read it to obtain more information.


https://docs.python.org/3/library/unittest.html

18.2 Demo

For testing, we create a class and do unit testing for this class.

Write a file, called mathu.py and write these scripts.

class Mathu:
def _ init_ (self):
print('call _ _init__ from Mathu class')

def add(self, num_a, num_b):
return num_a + num_b

def div(self, num_a, num_b):
try:
result = num_a / num_b
except ZeroDivisionError as e:
raise e

return result

def check_even(self, number):
return number % 2 ==

Now we want to test this class by the following scenario:

testing add()

testin div()

testing check_even()
testing for exception error

You can write these scripts.

import unittest
import mathu

class TestMathu(unittest.TestCase):
def test_add(self):
res = mathu.Mathu().add(5, 8)
self.assertEqual(res, 13)

def test_div(self):
res = mathu.Mathu().div(10, 8)
self.assertGreater(res, 1)

def test_check_even(self):
res = mathu.Mathu().check_even(4)
self.assertTrue(res)




def test_error(self):
self.assertRaises(ZeroDivisionError, lambda:mathu.Mathu().div (85

if  name_ == '"_main__ ':
unittest.main()

Save into a file, called ch18_01.py.

Now you can run the program.

B S python3 chig_e1.py

Program output:

@@ ™ codes — -bash — 8015

lagusk$ python3 chlB_@1l.py

call __init__ from Mathu class
.call __init__ from Mathu class
.call __init__ from Mathu class
.call __init__ from Mathu class

Ran 4 tests in 8.001s

0K
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Source Code

You can download source code on
http://www.aguskurniawan.net/book/python2120151.zip .


http://www.aguskurniawan.net/book/python2120151.zip

Contact

If you have question related to this book, please contact me at aguskur@hotmail.com . My
blog: http://blog.aguskurniawan.net


http://blog.aguskurniawan.net
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