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Python
Data Structure and Algorithms

Using Python
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1- Data Structures and Algorithms in Python, Michael T.
Goodrich, John Wiley & Sons, 2015.

2- Python Data Structures and Algorithms, Benjamin Baka
Packt Publishing Ltd, 2017.

3- Starting out with python, Tony Gaddis, fourth edition,
partl, Pearson Publishing Ltd, 2019.
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Data representation
Application Abstract Data Types.
Physical representation of data Js¥!
of theory Logical representation of data &
array definition
Introduction to Python language
Application Variables & constant in python "
Python primitive type i
of theory Assignment statement with
primitive type
One dimensional array
representation in memory
Calculation the address of one S
Application dimensional array 3
of theor Two dimensional array
y definition &bn
Calculation the address of two
dimensional array
MUIti dimensional array
Application definition &
Calculation the address of Multi L
of theory
dimensional array
Stack ol
Application Stack application
PP Convert infix to postfix b))
of theory Calculation postfix expression
Check Matching brackets el Calll)
Calculation postfix expression
. . ueue .
Application Q ladl

Queue representation




of theory e Queue algorithm Shs galal)
e Queue application -
e Circular queue
Recursion
e Introduction to recursion
e Characteristics of Recursive
Methods
licati e Triangular Numbers
n - . .
Applicatio e Finding the nth Term Using a e
of theory Loop -
¢ Finding the nth Term Using
Recursion
e The triangle Program
e Is Recursion Efficient?
e Factorials
Application .
pplicatio Sorting method s Gl
of theory
Application
PP Searching method B UM
of theory
QAL'U\ QAJJSS‘
Glliadall | dudaad) Balall Z:a ) salal) Esad)
e Links
e References and Basic Types
Application e Relationship, Not Position a5y
of theory [ ] The Insert ButtOn S
e The Find Button
e The Delete Button
e A Simple Linked List
Application e The Link Class 2
of theory e The LinkList Class ¢
e The insertFirst() Method
e The deleteFirst() Method
e The displayList() Method




e The link List Python Program
e Finding and Deleting

Application Specified Links EEN
of theory e The find() Method
e The delete() Method
e Other Methods
Aoplicati e Double-Ended Lists
pplication e Linked-List Efficiency &l
of theory
Abstract Data Types
Application | A Stack Implemented by a Linked .
List el dd)
of theory
Application ﬁigueue Implemented by a Linked
u.udu\
of theory
P e Data Types and Abstraction
Application . ADT Lidts il
of theory e ADTs as a Design Tool
e Doubly Linked Lists
e Traversal
e Insertion
Application |« Deletion "
of theory e The doubly Linked Python .
Program
e Doubly Linked List as Basis
for Deques
Binary Trees
Why Use Binary Trees?
Slow Insertion in an Ordered Array
Slow Searching in a Linked List
Trees to the Rescue
.- What Is a Tree?
Application Tree Terminology 2ol
of theory | Path
Root
Parent
Child

Leaf




Application
of theory

Subtree

Visiting

Traversing

Levels

Keys

Binary Trees

An Analogy

How Do Binary Search Trees

Work?

The Binary Tree Workshop

Applet

Representing the Tree in

Python Code

Finding a Node

e Preorder and Postorder
Traversals

Application
of theory

Using the Workshop Applet
to Find a Node

Python Code for Finding a
Node

Tree Efficiency

Inserting a Node

Python Code for Inserting a
Node

Traversing the Tree

e salal)

Application
of theory

Python Code for Traversing
Traversing a Three-Node
Tree

&

S A

Application
of theory

e Hash Tables

s Gl

s 2l
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The Introduction in Software Engineering (1) course
includes a detailed definition of software engineering , and
give applications for all type of software and indicate the TRITIN

goals of the software engineering, and giving a brief
explanation of the models, methods and tools of analysis
phase

giving a brief explanation of the models, methods and tools
of analysis phase in software engineering

Balall dsalad) Jualanl)

Software Engineering FIFTH Edition, Seventh

o daagiall Gl
Edition N ;
Software Engineering Ninth Edition doa Al alaal)
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-Define software an Engineering

Introduction in software

-Define software Engineering Engineering Js¥)
- Characteristics of good Software
-Explain 8 types of Software application with L
Software application and software
examples . )
Engineering goal
- Complementary and Conflicting Goals in u_',l;"\j\
Software Engineering )
- The characteristic of Software engineer
- The Management Spectrum
- Risk Analysis and Management . L
) ) Project management SIS
- Software project planning
- Example(CLSS)
- Decomposition Techniques
Software project Estimation
-LOC &)
-FP
- Schedule Representation Project scheduling
- Activities Networks UMBJ\
- Bar Charts
-classical model ( waterfall)
software development models w;u\
- prototype model
- the V-model
software development models @M\
- incremental model il
- Requirements specification Software system requirements .
(i)
- Analysis Concepts and Principle
. The Mechanics of Structured
- Data Flow Diagram(DFD) . &ulﬂ\
Analysis




- examples

-the Data Dictionary

The Mechanics of Structured

-structure charts (block diagram) Analysis ilad)

- Software Requirements documentation

- Functional requirement The Mechanics Of Structured

- Non Functional requirement Analysis e galal)
- Class and object

- Attribute Object- Oriented Concepts and . S
- Operation Principles 4 ¢

- message

- encapsulation
- inheritance

Object- Oriented Concepts and
Principles

e Gl

- polymorphism

Object- Oriented Concepts and
Principles

exam
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The Introduction in Software Engineering (2) course
includes explaining its phases, and explain how modeling
salall Cdlaaf

in each phase , and give applications for all phase Software

Engineering

giving a brief explanation of the models, methods and
tools of all phases in software engineering

Balall dsalad) Jualanl)

Software Engineering FIFTH EDITION, Seventh Edition

doagial) il
Software Engineering Ninth Edition FIRGTCIRIN
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-Abstraction
-Refinement Design principle JJ\J\
-Modularity
-SWE Architecture
Design principle
-Control hierarchy u.'alfd\

-structure partition

- Data Structure _ o
Design principle

-SW procedure S

-Information hiding

-Cohesion Modularity
)

- Coupling &US
define the structure of data and program
components that are required to build a Architecture Design Al
computer-based system -
_program structure Architecture Design bl
The User Interface Design Process User interface Design &‘*“5‘
Box Diagram Component — level —Design C}"m‘
Pdl Component — level —Design &“‘m‘

Exam 1 J,g';l,_“
-black test Software testing

s galad)

- whit test ¢
-Unit test

Soft testi trategi : “a

oftware testing strategies . Q|

-integration test -




-validating test

Software testing strategies

e Gl

-system test

Software testing strategies

Exam 2
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Teaching students:
- How to write readable, reusable, and modular code. salall Galaai

- Fundamental object-oriented programming concept.

- Apply OOP concepts to your Python code.

Mastering Python language with OOP concepts to allow
students to write code that is readable, maintainable, reusable,
and overall more elegant. i )
This course includes Introduction to programming concepts Balall Asuladl) Jaaldil)
(Procedural and Object Oriented Programming) with simple
real-life projects thus, students will become familiar with
project programming.

How to Think Like a Computer Scientist: Learning with fuagiall sty
Python " ’
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Introducing Programming Concepts

- Problem Solving

— Debugging

— Types of programming —Languages
- Why Python

— What we can do with Python

Jo¥)

Variable Declaration; Data Types

- Integer, real, string variables
- String Methods
— Boolean variables

— Rules of naming variables

A

Arithmetic, logic, and comparison

Operations.

— Arithmetic operations
- If Statements
- Logical operators

— Comparison operators

Gl

Control Statements

— While Loops
- For loop

—Nested loop

Data Types(2)

—Lists,
-2D Lists
—List Methods

—Tuples

Cualdl)

Dictionaries

- Accessing Values in a Dictionary
- Adding New Key-Value Pairs
- Modifying Values in a Dictionary

— Looping through Dictionary

u.udl-ud\

Functions

— Defining Functions
— Passing Arguments

—Return Values

Functions

—Storing Functions in Modules
— Styling Functions

— Exercises on Functions




— Bug-busting checklist

. — Exceptions
Bug Busting, Procedural
— Procedural programing concept @.nvl:d\
programing and OOP _ , ,
— Object Oriented Programming Concepts
- Benefits of OOP
— Object and Class
Classes and Objects - Creating and Using a Class kel
- Inheritance
Classes and Objects — Examples on Classes and Objects .
Sis galall

— Examples on Class Inheritance

Classes and Objects

—-Importing Single Class
—Importing Multiple Class

—Importing Entire Module

s AU

Python Standard Library

- Functions From the Python

Standard library

s &Il

Files and Exceptions

- Reading from a File
— Writing to a File
- Appending to a File

B M
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Object Oriented with Python(2)-

- How to refactor their code periodically.
- How to test and maintain their code.

A . . * ;
" (Project based learning approach) Balall s
e g S
CMSE21 223 salal) e,
Teaching students:
- How to write readable, reusable, and modular Project. Sl Gl

This course includes: Project’s planning and requirements
definition, class diagram designing, main phases definition,
project development, and finally test and maintain their

Balall dpulady) Juali

project.
A Hands - on, Project - Based Introduction to Programming daglall cal)
daa AL jalaal)
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— Maintain then produce the final version

cilliadal) il kal) Balal) & 9|
— Object and Class
OOP Concepts (Quick Glance) ~ Creating and Using a Class
~ Benefits of OOP Jso¥)
—Importing Classes
. . — Project’s Idea
Planning and Requirements .
- Projects Requirements @m\
Definition -
) o — Design the class diagram of our project s
Class Diagram Designing Gallit)
) o — Determine the main phases of the
Main Phases Definition &)
projects
o ] ] —Determine the required libraries
Defining Related Libraries owaldd)
—Installation steps
- Create the main class
)
Main Screen Designing - Fix the attributes and methods
- Create the other classes @Lud\
Classes Development
Classes Development — Continue Create the other classes Cralil)
Modules and Classes Importing - Connect the classes by importing &um\
. - Reorganize the methods .
Code Refactoring | alad)
- Create helper methods
Classes Inheritance Managing s galald)
— Class Inheritance Managing -
) ] — Display Elements Managing .
Display Elements Managing e AU
—Graphical User Interface -
) - Reorganize the methods . o
Code Refactoring II e &L
— Create helper method
) ) — Testing the project
Testing and Maintenance BT UM
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Be familiar with the internal architecture of the 8086 microprocessor, and have salall Gl

to know how it works

This subject introduces 8086 microprocessors, which belongs to the Intel
family of with an emphasis on the microprocessor based computer system, and
the methods used to store data in a microprocessor-based system. Number
systems and conversions are also included. Addressing mode and instruction
code of 8086 microprocessors will be introduced.

Introduces the use of Visual C/C++ Express with the inline assembler and | 8alall dscludl) Jualisl)
separate assembly language programming modules. It also explains how to
configure Visual C++ express for use with assembly language applications.

Once these basic are understood, provide applications using the Visual C++
Express with the inline assembler program include programming in the
Windows environment.

Barry B. Brey, The Intel Microprocessors: Architecture, Programming &
.Interfacing, PHI, 6th Edition, 2003

*A.K.Ray and K.M. Bhurchandi, Advanced Microprocessor and Peripherals, wagiall sl

Tata McGraw Hill

Computer Architecture / Richard Detmer Computer System Architecture, 3rd

Edition, M.Morris Mano dza Al bl
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Review about Signed & Unsigned Numeral Svstem
Numbers, Multiplication & division y Js¥)
Floating Point Numbers Representation | Data Representation Inside The Computer S
Types of the bus are used, CPU )
Registers, SEGMENT REGISTERS Basic Components of Computer G
and FLAGS Register
Three-Address Instructions, Two-
Address Instructions, One-Address Instruction Eormats
Instructions And Zero-Address &l
Instructions
Register Addressing, Immediate .
Addressing and Memory Addressing. 8086 Addressing Mode oualid)
Assembly language in _asm blocks Assembly language within C/C+ part01 ol
within C/C+ Assembly language within C/C+ part02 sl
e Name mangling, using the cpp
keyword.
e The way the implicit this . .
parameter s passed. Mixed language software development il
e The way virtual functions are
called.
Use (DOS) interface , (Microsoft
Windows) interface with assembly 2ol
Interfacing DOS with an assembly | language code- part01
language code Use (DOS) interface , (Microsoft
Windows) interface with assembly 3 lad)
JM
language code- part02
Classification of instruction, and converting | 8086Instructions Encoding- part01 e gaall
assembly language instructions into —
machine code 8086Instructions Encoding- part02 e AU
Two-pass assembler algorithm The Two Pass Assembler s &IA
supported with examples The Two Pass Assembler e g
One-pass assembler algorithm The One Pass Assembler s (ualdld)

supported with examples

el o) dilgi Allas
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This subject is basically focusing on the way of assemblers work by taking
basic computer instructions and converts them into a pattern of bits that the
computer's processor can use to perform its basic operations. It generates sald) Gl

instructions by evaluating the mnemonics (symbols) in the operation field and
find the value of symbols and literals to produce machine code.

Be familiar with the internal architecture of the 8086 microprocessors, and have | . « ¢ 5 -
to know how does the 8086 works Bakall Aguabedd) Jpualil

Introduction to 80x86 Assembly Language and Computer Architecture / Richard Detmer

Computer System Architecture, 3 Edition, M.Morris Mano W"” ‘,uSS\

Randall Hyde - The Art of Assembly Language, 2nd Edition-No Starch Press .

(2010) L Al obaal)
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Loader definition and explaining type Introduction to Loader J¥)
of loaders
Advantages and disadvantage of the
Absolute Loader, and absolute loader Absolute Loader | k|
algorithm supported with an example. )
) o Introduction to relocating Loader Gl
Introduction, Address Binding and
relocating Loader algorithm with Relocating Loader- part01 &)
examples. :
Relocating Loader- part02 S EN)
Introduction, types of linking including: Introduction to Linker S
Static Linking and Dynamic linking, Linking Loader- part01 Ll
and Linking Loader Pass 1 & 2 &
Algorithms supported with an example. Linking Loader- part02 i)
Introduction, Linking loader versus Linkage Editor- part01 b._,,m\
Linkage editors and its algorithm : : -
supported with an example. Linkage Editor- part02 ilad)
Introduction, how to use Macro, Macro | Macro processor In Assembly Language | _dés (galad)
Invocation, LOCAL Directive, Required —
Parameters with examples. Macro processor In Assembly Language e A4l
anl;/sroipemal operators to manipulate Macro Operators-part01 e Gl
Suppress comment operator, Substitute
operator, Literal-text string operator,
Literal-character operator and Macro Operators-part02 s )
Expression evaluate operator with
examples.
Spotting up the major differences
between Macros and Procedures Macros Versus Procedures e Gualdl)

supported with examples.
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English for information Technology part2 with listening A A jalaal)
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KPR Working in the IT [ IT originations + .
Gl
listen
g Y Working in the IT [ IT work rules +
&Ly
listen
e Y Working in the IT [ meeting + listen oAl
g Y Working in the IT [ agenda + listen uabad)
g Y Computer systems [ computer
&aled)
hardware + listen
A Y Computer systems [ computer .
Cralil)
hardware + listen
ey Computer systems [ computer Software "
i)
+ listen &
A Y Computer systems [ computer
Jilad)
Software + listen
ey Computer systems [ work with
e galal)
computers + listen *
g Y IT Systems [ system specifications + .
e A
listen -
g Y IT Systems | GUI operations + listen e Gl
g Y IT Systems [ GUI operations + listen X )
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Modern Database Management, Jeffrey A. Hoffer e .
’ ’ ) sty
Twelfth Edition. gl ¢
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Data
Data Versus Information
Metadata

Basic Concepts and Definitions

Js¥)

Introduction to Traditional File
Processing Systems
Disadvantages of File Processing
Systems

Traditional File Processing
Systems

A

Data Models

Database Management Systems
Advantages of The Database
Approach

Costs and Risks of the Database
Approach

Components of The Database
Environment

The Database Approach

Gl

The E-R Model: an Overview
Modeling the Rules of the
Organization

Overview of Business Rules
Data Names

Data Modeling

&L

Entities
Entity Type Versus Entity Instance
Strong Versus Weak Entity Types

Modeling Entities

Attributes

Required Versus Optional
Attributes

Simple Versus Composite
Attributes

Single-Valued Versus Multivalued
Attributes

Stored Versus Derived Attributes
Identifier Attribute

Naming and Defining Attributes

Modeling Attributes

unl...d\

Basic Concepts and Definitions in
Relationships

Attributes on Relationships
Associative Entities

Modeling Relationships

Unary Relationship
Binary Relationship
Ternary Relationship

Degree of A Relationship

Minimum Cardinality
Maximum Cardinality
Some Examples of Relationships

Cardinality Constraints




and Their Cardinalities

Modeling Time-Dependent Data
Modeling Multiple Relationships
Between Entity Types

Other Subjects about Modeling

. . Silad)
Naming and Defining Relationships >
Relationships
Representing Supertypes and
Subtypes
Basic Concepts and Notation
An Example of A )
Supertype/Subtype Relationship The Enhanced E-R Model e gaadl
Attribute Inheritance
When to Use Supertype/Subtype
Relationships
Generalization
Specialization Representing Specialization e
Combln_lng_SpeuaIlzatlon and and Generalization S (o
Generalization
Specifying Completeness
Constraints Specifying Constraints in
SpeC|fy|_ng Disjointness Supertype/Subtype e G
Constraints . Relationships
Defining Subtype Discriminators
An Example of a
Supertype/Subtype Hierarchy Defining Supertype/Subtype .
Summary of Supertype/Subtype Hierarchies s 2l
Hierarchies
Case Study Case Study
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Modern Database Management, Jeffrey A. Hoffer,
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Relational Data Structure
Relational Keys

Properties of Relations

Removing Multivalued Attributes
From Tables

The Relational Data Model

Js¥)

Sample Database
Integrity Constraints
Domain Constraints
Entity Integrity
Referential Integrity

Expressing A Schema

i

Step 1: Map Regular Entities
Step 2: Map Weak Entities
When to Create A Surrogate Key

Transforming EER Diagrams
into Relations (Part 1)

Gl

Step 3: Map Binary Relationships
Step 4: Map Associative Entities

Transforming EER Diagrams
into Relations (Part 2)

&Ly

Step 5: Map Unary Relationships

Transforming EER Diagrams
Into Relations (Part 3)

Step 6: Map Ternary (and N-Ary)
Relationships

Step 7: Map Supertype/Subtype
Relationships

Summary of EER-to-Relational
Transformations

Transforming EER Diagrams
into Relations (Part 4)

u.udu\

Introduction to Normalization
Steps in Normalization

Normalization

Determinants
Candidate Keys

Functional Dependencies and
Keys

Craldl)

Step 0: Represent The View in
Tabular Form

Step 1: Convert to First Normal
Form

Remove Repeating Groups
Select The Primary Key
Anomalies in 1nf

Normalization Example (Part 1)

&ulﬂ\
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