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eInformation,
Database,

Database
Management
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*Objectives of DBMS
eFile-Based System
eDrawbacks of
File-Based System
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*DBMS Approach
Advantages of
DBMS
(Centralized Data
Management, Data
Independence,
Data Consistency)
*ANSI/Spark Data
Model,
Abstraction, Data
Independence,
Levels of
Abstraction,
Database
Instances,
Database Schema
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eComponents and
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Using the Entity-
Relationship
Model

e ER Diagram

* Classification of
Entity Sets

e Attribute
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« Relationship
Degree
eRelationship
Classification
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eRelational Model
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*Relational Model
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eRelation Schema
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Instance
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Operations
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Examples of
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eStructured Query
Language
eIntroduction
eCommands in
SQL

eData
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eInserting New
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eUpdating Data
*The WHERE
Clause

*The Logical
Operators AND
and OR
eDeleting Data

ks

I

e ol
EEWAY

2 ):DS." Q\ABA\

eExtracting
Information Using
the SELECT
Statement
eReturning Only
Distinct Rows
*Using Aliases
eFiltering Results
with the WHERE
Clause

eLogical
Operators

NOT Operator
*BETWEEN
Operator

*LIKE Operator
¢IN Operator
eOrdering Results
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*INSERT INTO
with the SELECT
Statement
*Grouping and
Aggregating Data
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with GROUP BY
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eSelecting Data
from Different
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Jlgas ULl xaeat agd
SQL aladiuly aeadll




Solving more
questions and
review of semester

learning outcome

oA e W11
5 :chbal sl + dae gl il jLasY)
20 Al atilaiay)
15 e sl dleall a5l
10 : Al eall laia¥)
50 : Sl g kil glaiaY)

U’“f)ﬂb ?Lﬂ\ JJLAAA 12

S. Sumathi, S. Esakkirajan, ((caas ol Luagiall ) Gasllaall 5 jaall i)
"Fundamentals of Relational Database
Management Systems", Springer, 2007.
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"Fundamentals of Database Systems",
4th Edition, Addison Wesley, 2003.
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Gehrke, "Database Management - N
Systems", 3rd Edition, McGraw Hill, (R
2003.

 Paul Wilton, John W. Colby,
"Beginning SQL", Wiley Publishing, Inc.
2005.
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Installing and using MySQL
workbench

Creating schemas and tables,
fields datatypes, character
sets
eExtracting information using
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eUsing Aliases
eOrdering Results
eReturning Only Distinct
Rows
eFiltering Results with the
WHERE Clause
eLogical Operators




*NOT Operator
*BETWEEN Operator
*LIKE Operator
¢]IN Operator

eGrouping and Aggregating
Data

eUsing the HAVING Clause

with GROUP BY Statements

Exam

eEstablishing  relationships
between tables.

eIndices

Selecting Data from more
than one table (inner join)

Selecting Data from Different
Tables (outer join, union)

eInserting, updating and
deleting data

¢INSERT INTO with the
SELECT Statement

Designing a database

Practicing SQL

Examples and review
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Digital Image
Processing
Introduction and
Applications

Human Visual
System overview
and

Image
Representation

Image Formation
Model

Sampling and
Quantization

Basic
Relationships
Between Pixels
and Introduction
to The Basic
Mathematical
Tools (Affine
Transformation)

Image Histogram
Spatial Filtering
Convolution

Mid Exam 1

Smoothing (Low-
Pass Filter) and
Sharpening
(High-Pass

Filter)

Filtering in
Frequency
domain
Discrete Fourier
Transform

Discrete Fourier
Transform

Image

Segmentation




and Edge
Detection
Mid exam 2
Image
Compression
Image
Compression
Feature
Extraction
Feature
Extraction
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Introduce to Python
and Anaconda Spyder
IDE

Numpy Library,
Matplot and OpenCV
Introduction
RGB Channels
Read and Write Images

Basic Image
Manipulation
resizing, cropping, and
rotating.

Histograms and
Histogram Equalization

Image Color Mappings
Image Thresholding
Blurring and
Smoothing

Mid Lab

Fourier Transform for
Frequency Domain
Processing

Image Segmentation
and Edge Detection

Image Compression

Sepia and Vintage
Filters
Cartoon Filter
Beauty Filter
(Instagram and
Snapchat Filters)

Project Discussion

Project Discussion

Lab Overview

Final Lab
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-The Role of the Syntax
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Compiler (principles, techniques, and

tools) second edition

Alfred V.Aho Columbia University
Monica S.Lam Stanford University
Ravi Sethi Avaya

Jeffrey D.Ullman
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Compiler / Keith D. Cooper, Linda Torczon. Third
edition.., Morgan Kaufhann Publishers, 2022.
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Sub-Titles

Re

“Information Theory- Data Coding
and Data Compression"

e Data Coding Theory

e What is Data
Compression?

e Why This Course?

e Early Examples of Data
Compression.

Yo

Compression Techniques

e Compression and
reconstruction

o Lossy & lossless
Compression

Your TextbookifiComy

Compression Techniques

e Measures of
Performance
e Modeling and Coding

Yolffr Text

Statistical Methods for Coding
Integer Numbers

e Unary Code
e Code 1l
e Code 2
e Code 3
e Code 4

Introduction to Information
Theory (IT)

e Information Theory
o Self-Information

e Probability

e Entropy

Your Textbook: A rief Ir




® Rate of the code
JUniquely Decodable

Huffman Coding | e Encoding
e Decoding

Huffman Coding | [Xefolle]agloXelels
JApplications

Dictionary Techniques | e LZ77

di2W

Lossless Image Compression | ¢ Run-Length Coding Textbookfl Chap

e Relative Encoding

¢ BRL Coding

idleis, ils Juall s

Final Lab Examination

o i 11

preparation, Pre info quiz 02 marks

Weekly Lab ass. Mark 13 marks

5 Quiz per course, written exams 05 marks

Monthly, Two mids, written exams, 18 marks
HW, written examples 02 marks

daily oral, Special marks adding to course mark for active students + marks
Final Lab Exam 10 marks

Final Exam 50 marks

U’“_'_‘)ﬂb (J:;\j\ JJL«.AA 12
Khalid Sayooo , “Introduction to Data Compression”, Elsevier Inc., 2006. | 1y 5y jall il

( Caag [j dagid)
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Guy E. Blelloch, "Introduction to Data Compression", Computer Science Department/ @M\} <))

Carnegie Mellon University, blellochcs.cmu.edu, 2013.
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eAdvanced Data
Manipulation Language
(Queries within
Queries)

eSubquery Terminology,
Subqueries in a SELECT
List, Subqueries in the
WHERE Clause

eOperators in
Subqueries, Revisiting
the IN Operator, Using
the ANY, SOME, and ALL
Operators, Using the
EXISTS Operator

eData Definition
Language, creating a
Database, Data types in
SQL, Creating, Altering,
and Deleting Tables,
Ensuring Data Validity
with Constraints, NOT
NULL Constraint,
UNIQUE Constraint
*CHECK Constraint,
Primary Key and
PRIMARY KEY
Constraint, Foreign Key,
Speeding Up Results
with Indexes

eDatabase Design,
Objectives of Database
Design

eDatabase Design Tools,
Need for Database
Design Tool, Desired
Features of Database
Design Tools
eAdvantages of Database
Design Tools,
Disadvantages of
Database Design Tools

il selgd

oS Al

RERCIR I

eRedundancy and Data
Anomaly

eProblems of
Redundancy, Insertion,




Deletion, and Updating
Anomaly, Repeating
Group

14),3);301.;.%\

eFunctional
Dependency, Functional
Dependency Inference
Rules (Armstrong’s
Axioms)

*Reflexivity,
Augmentation,
Transitivity,
Pseudotransitivity,
Union, Decomposition

eNormalization,
Purpose of
Normalization, Steps in
Normalization
eUnnormal Form to First
Normal Form

skl Llee ag
&) DB asha
coskll g1 J<al

INF

eFirst Normal Form to
Second Normal Form
eSecond Normal Form
to Third Normal Form

» Exercises and
practicing for a complete
normalization process

S Bl sk
poskill ) )<l
J<all,
2t

(2NF)
Sl
.(3NF)

eTransaction
Processing, Key
Notations in
Transaction
Management, Concept of
Transaction
Management

*ACID Properties of
DBMS, Atomicity and
Durability, Consistency
and Isolation

Al per
sailad g i lladl)
Bl o & ACID

Labladl ac)gd

eSerial
Anomalies
Interleaved
Transactions
sWR  Conflicts, RW
Conflicts, WW Conflicts
eLock-Based
Concurrency Control,
Need for Concurrency
Control

Scheduling,
due to

AL Clsal)  agh
o lalaall dainy
da Sy dlalaid)

A<l sl

e[.ock-Based




Concurrency Control, SIS (R
Key Terms in Lock- i . i
Based Concurrency G Jstadly - Jal
Control, Locking | «Wl cass o Ko
Protocol, Strict Two-
Phase Locking (Strict
2PL), Deadlock
eMethods to Overcome
Deadlock, Recovery
Mechanism

cdaladng)

2 G0 Slaial
eDistributed Database,
Architectural Models for
Distributed DBMS
*Types of Distributed
DBMS Architecture,
Client/Server Systems,
Peer-to-Peer
Distributed Systems
eDistributed Data
Storage, Data
Replication, Data
Fragmentation

Solving more questions
and review of semester
learning outcome
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S. Sumathi, S. Esakkirajan, ((caas ol Luagiall ) Gasllaall 5 jaall i)
"Fundamentals of Relational Database
Management Systems", Springer, 2007.
Ramez Elmasri, Shamkant B. Navathe, (L3badd) ) dustiyll aalyall
"Fundamentals of Database Systems",
4th Edition, Addison Wesley, 2003.

e Raghu Ramakrishnan, Johannes el cDlad) g ean A suladl aabally (i)
Gehrke, "Database Management ) N
Systems", 3rd Edition, McGraw Hill, RPIL
2003.




e Paul Wilton, John W. Colby,
"Beginning SQL", Wiley Publishing, Inc.

2005.
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e OLasls

eRevisiting basic SQL clauses
and practicing them

*Writing advanced queries
using MySQL

eCreating a database and
tables using DDL

eIntroduction to C#
programming language

eInstalling  Visual Studio
MySQL dependencies
(required .NET Framework,
MySQL .NET connecter)
eCreating Windows Form
application and establishing
MySQL database connection

1 olsial

eRetrieving data from
database using data reader
object

» Inserting and deleting data
from database through MySQL
NET connecter

Working with Command
object and passing parameter
to SQL

GUI integration in database
systems (binding GUI
controls)

Developing a simple library
management database project
using Windows Form
application

Adding user authentication to
the project




2 olaidl

Working with transactions

Finalizing the project

Examples and review
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Compiler phases

Recursive descent parser

Left recursion elimination

Left Factoring

NFA DFA Optimization
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Bottom Up Vs. Top Down
Left most derivation Vs. Rightmost
derivation
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Shift reduce parser, Shift-reduce conflict,
reduce-reduce conflict
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Compiler (principles, techniques, and tools) second
edition

Alfred V.Aho Columbia University

Monica S.Lam Stanford University
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Cooper, Keith D., and Linda Torczon. Engineering a Compiler /
Keith D. Cooper, Linda Torczon. Third edition.., Morgan Kaufhann
Publishers, 2022.
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Torben Agidius Mogensen. Introduction to Compiler Design, Brit
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Data Security Principles
1. Security
2. Confidentiality
3. Integrity
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6. Accountability
Repudiation)

Security Attack
1. Passive Attacks
2. Active Attacks

-Basic Terminology

-Basic Cryptographic Algor

* Mathematics

o Greatest Cq
Divisor(GCD)

¢ (LCM) Least Common M

e Modular

e Euler Function :

e Inverse Algorithm (inv)

* Block cipher

Historically

Symmetric Cipher Model
Feistel Mode

Confusion and Diffusion
Substitution ( S-boxes)
Permutation (P-boxes)
Substitution-Permutation
Network

EXAM1

Block Cipher Mode
e ECB Operation Mode
e CBC Operation Mode
e Cipher FeedBack (CFl
Output  Feedback
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Stream cipher

o Stream  Cipher

Structure

. Important

element for design a

stream cipher

o Types of stream

ciphers

= Synchronous

stream ciphers
Self-
synchronizing

stream ciphers

* Public-Key
Cryptography
Public-Key
Characteristics
Public-Key Applications
Security of Public Key
Schemes

RSA description and
algorithm

Key Generation

Algorithm

Examples

VIRUSES and OTHER
MALICIOUS
CONTENT

Introduction
Trapdoor

Logic Bomb

Trojan Horse




Zombie
Bacteria
Viruses
Virus Operation.

* Types of Viruses

Boot Sector Viruses
Executable Viruses
Macro Viruses
E-Mail Viruses
Anti-Virus Software
« first-generation

« second-generation

« third-generation
fourth-generation
Chapter Seven : Firewall

Firewall Definition:
Firewall Concept,
Conditions,

« Firewall Concept.

* Firewall Conditions.

* Data Hiding

Steganography and
Watermarking

The Need for Data
Hiding

Issues in Data Hiding

Steganography

 Steganography types:
1- Pure Steganography:
2- Secret Key
Steganography.

3 Public Key
Steganography.

Least significant  bit
LSB) insertion.
Watermarks

EXAM 2
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Stanford University Machine Learning
CS229 Lecture notes by Andrew Ng
Machine Learning Yearning, by
Andrew Ng, 2018
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Python Introduction
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Introduction to OS
Operating system
operations
OS components

Operating system
services

OS structure and
design

System calls and
services

Mid Exam 1

Process
management and
concept

Process scheduling

Interprocess
communication

Threads &

Concurrency

Multithreading

models

Mid Exam 2
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Data Security Principles
1. Security
2. Confidentiality
3. Integrity
4. Availability

5. Authentication
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6. Accountability
Repudiation)

Ceaser Algorithm

Atbash Algorithm
-Keyword Cipher

Polybious cipher
Additive Cipher
Multiplicative Ciphers
Affine Ciphers
Pigpen / Masonic Cipher

Polyalphabetic Ciphers

Vigenére Cipher

Gronsfeld cipher
EXAM1

Beaufort Cipher
Autokey Cipher
Running Key Cipher
Polygraphic Ciphers
Playfair Cipher

Hill Cipher

Bifid Cipher

Trifid Cipher

* Keyed Transposition
Ciphers

Double Column
Transposition

Data Encryption
Standard (DES) 13
Simplified DES
EXAM 2 2 14
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Fundamentals Of Game Design, 3rd
edition, by Ernest Adams
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Operating Systems Concepts, 10" Edition,
Abraham Silberschatz
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