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Courses of University Requirements for all programs (13 Credits, 8.13%)

Baaire dolu 9 dzalald) cilalhaia - & la¥) dpud jall @y j8all 1i-1 Jgaa

Code

Course Title

(Aral) GalIL) ol i

Prerequisite

HUM X81

Entrepreneurship

Jlas ¥ saly

HUM X21

Social Issues

Laaiaall Liladl)

Yy C)A:&_\.‘ESA
dshia A el
Al jal) Adadly

HUM 011

Technical English Language

dadl) 4 julany) dall)

HUM 061

History of Engineering and
Technology

dwtigh f IS
a1 i)

HUM 131

Introduction to programming
and Information Technology

Al Gl dasia
cila ghrall Lia gl 93€5

HUM X32

Communication and
Presentation Skills

Juay) & _jlgea
il 5 2 ) g

HUM X33

Scientific thinking

g.d.d\ _asdily
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adins dolu 4 daalal) cilithaia A0 LAN) A al) <y jRal) 1em] Jgia

Code

Course Title

(e al) 4l o il

Prerequisite

HUM XE1

Law and Ethics in
Engineering

duaigh & cl@dad g ¢ gial)

HUM XE2

German Language

Aoy el

HUM XE3

Sustainable development
and environmental
sustainability standards

Al i) pulaa g daldiceal) dpaiil)
L)

HUM XE4

Energy and water issues
and climate change

Fllall iy slaall g A3al) Ll

HUM XE6

Community participation in
building the new Egypt

raa ;Ug gé W\ KSJW\
Lyal)

HUM XES8

First Aid Skills

A g cilblac) @ jlga
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(CO) Auuighl gal Jall < A<l cilullata (1-2)
(% 25.6 , saaira dolu 41 A3 aay ) A4Sl cilyllaia - A pal) <)y jial)
Courses of Faculty Requirements (at least 41 Credits, 25.6 %)

(Yo 20) 32aine dolu 32 48l cilallaia - 4y ) Ayl ) &l Ral) 11— 2 Jgaa

Course Title

(A al) il o il

Cr

Prerequisite

(Shaaly ) dpias) 2 5l

ENG 011

Engineering Mathematics (1)

(1) Apmeigh) Cbpdaly

ENG 012

Engineering Mathematics (2)

(2) dpmeigh Cbpdaly

ENG 011

ENG 021

Engineering Mechanics (1)

(1) Ronnigl 1SS,a)

ENG 022

Engineering Mechanics (2)

(2) Ronigl 1SS0

ENG 021

(sl asle 5 £l 3d) il agle

ENG 051

Engineering Chemistry

hpunigh) 5lal

ENG 041

Engineering Physics (1)

(1) ot il

ENG 042

Engineering Physics (2)

(2) sl Wiy 30

ENG 041

m-ﬁhe‘gk

ENG 052

Production Technology

LY L sl 535

ENG 031

Engineering Drawing (1)

(1) i) s

ENG 032

Engineering Drawing (2)

(2) sl puisd

ENG 031

i)

ENG X61

Technical Writing

da4Y yy EY

ENG 262

Field Training (1)

1 Al Aual) cy il

llaia

dolu 64 2 -
YJ; TAI

-

ddaira

ENG 363

Field Training (2)

2 Sl Auall oy )

o ot
ENG 262

- .

Aswdly 48185

g

ENG X51

Occupational health and Safety

dgigall Ladld) g davall
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clelw 9 Al clatiaia — 4y LIAY) Lud jal) &y el s — 2 Jgsa

Course Title (Gad) 42l ¢ gind) Cr | Prerequisite
(ENG XE*) daulu agle

ENG 012+

ENG X11 |Numerical Methods for Engineers Cpdigall gaanl) 5 hal) HUM 131

ENG X12 |Discrete Mathematics dalaiiall ciludaly ENG 011

ENG X15 ]Statistic and Probability theory CNLaaY) A at g slaaay) ENG 012

ENG X16 |Operation Research Clalaal) & gan ENG 011

ENG X17 |Statistical data analysis Uil Alasy) Jaladl) ENG 011

Optimization Techniques

ENG X18 ALY ks ENG 012




laY) Uaik daaly

Fuuigl) A

(Yo 36.815) 4pwill - 3adina delu 59 alal) Lanadil) cilllia

(D) alad) awaidil) clillia (1.3)

(59 Credits, 36.875% of total 160 Credits)

Code

Course Title

(Gl 42l o) gind)

Prerequisite

ENG X13

Engineering Mathematics (3)

(3) Apmtigl) el

ENG 012

AIE/ENG 327

Robot Mechanics

s gl LSailsaa

AIE 221

AIE 101

Electrical Circuits

Gy Syl g

AIE 102

Electronic Circuit Analysis

L5 SN il gal) Judas

AIE 101

AIE 111

Principles of Structured

Programming

LGl Aava ) Gl

AIE 112

Object-Oriented Programming

L) daa )

AIE 111

AIE 131

Introduction to Artificial

Intelligence

SlibaY) £lsd) ) Jise

AIE 103

Digital Logic Design

(8 ilaial) el

AIE 112

Computer  Architecture and
Organization

Gulal) auatig 3 jles

AIE 103

AlE 121

Signals and Systems

Al g i JLzy)

AIE 201

Computer Networks

AIE 103

AlE 211

Data Structures

EERHEN

AIE 112

AlE 212

Database System Design

Clill) 201 g8 kil aanal

AIE 111

AIE 213

Analysis  and
Algorithms

Design  of

Sl ju) Al asanal g Jalas

AIE 211

AIE 214

Operating Systems and System
Programming

plail) daa g Sl alis

AIE 111
AIE 112

AlE 222

Digital Signal Processing

Lad ) i LEY) Aadlaa

AIE 121

AIE 302

Embedded Systems Design

Aaasal) i) anensi

AIE 301

AIE 314

Internet Technologies

i AN Ayl iyl

AIE 112

AIE 351

Distributed Systems

e jgall a2l

AIE 214

AlE 321

Digital Control Systems

(a8 ) asal) ks

AIE 221

AIlE 461

Data Mining

bl el

AIE 131




laY) Uaik daaly

Fuuigl) A

(MA) @83 pawiil) alllia (1.4)

(%29.375 dadiaa delu 47 ) "' clila) slS) dusia"  gdall Gawdil) ¢ ia
(41 Credits, 29.375% of total 160 Credits)

(Yo 20 33z delu 32) "' clibal) lSA) daaia™ 4y baY) (383 pawddl) ¢ ) jba ) -4

Table 4.a. Compulsory Courses of Specialization Requirements

(32 Credits, 20% of total 160 Credits)

Code

Course Title

(Gl 42l ) gind)

Prerequisite

AIE 221

Control Engineering

pSal) duia

AIE 231

Artificial Neural Networks

I UhaY) duanll ciluil)

AIE 131

AIE 301

Microprocessors and
Programmable Controllers

laStal) g A58 el
A yzal)

AIE 331

Machine Learning

Y alas

ENG X13 -
AIE 231

AIE 332

Digital Image Processing

Lad ) ) puall Aallaa

AIE 431

Deep learning

(aard) alaill

AIE 331

AIE 401

Sensors and Internet of Things

£ Ll ) g & _adiaall

AIE 302

AIE 432

Computer Vision

ualadls 4,0

ENG X13 -
AIE 332

AIE 451

Cloud Computing Technology

Al G gl Lo 1355

AIE 351

AIE 471

Computer and Network Security

Glidf g lalal) gl

AIE 201

AIE 491

Graduation Project (A)

() gAD g3k

+112Cr.H
ENG X61 + HUM
X32

AIE 492

Graduation Project (B)

(<) gAY gsda

AIE 491




Fuuigl) A

" Sl plSA) daaiat 4 LY 38 Gawaddl) il e - -4 Jsda

(%9.375 b3aina dslu 15)

Table 4b. Elective Courses of Specialty Requirements

(15 Credits,9.375% of total 160 Credits)

AIE XE*

2
)

Code

Course Title

() 4310 () gind)

Q
N

Prerequisite

AIE 303

Wireless Networks

Aglan) i)

AIE 201

AIE 304

Mobile and Network Technologies

CilSudd) g J ganall cilydis

AIE 201

AIE 311

Compiler Design

ilan sial) apaal

AIE 112

AIE 312

Computer Graphics

u.wlai\ Sl gt

AIE 313

Network Management

QIS.\«J. Al SJ\J!

AIE 201

AIE 322

Fuzzy Control Systems Design

pirl pSatl) ol ppand

AIE 221

AIE 323

Industrial Process Control

Lo lal) cillaal) 3 asal)

AIE 221

AIE 403

Intelligent Networks

A el

AIE 201

Clo|v]|lo|v|[s|lw|N]|R

AIE 411

Information Systems Design

Cla glaal) aldi azanal

AIE 212

i
o

AIE 412

Internet New Technologies and
Web Services

o)) o) gl
G ol Cilaald g

w | Yw|lw|lw]|lw|w|w]w]|w

AIE 351

AIE 413

Linear and Dynamic
Programming

ASsalipdl g Al Al

w

AIE 414

Computational Biology

Aysaual) L o sl

w

AIE 415

Software Engineering

Slaa ) daia

w

AIE 212 - AIE
213

AIE 416

E-Commerce and Internet-based
Applications

CilBdatl) g A g iKY B jlail)
< AN e Badiaall

AIE 351

AIE 417

Natural Language Processing

Ladal) sl Aallas

AlE 421

Smart Control Systems Design

S asail) alai asanal

AIE 221

AlE 422

Multi-agent Systems

Cpaiall £31S gl alii

AIE 131

AIE 423

Distributed Control Systems
Design

e ) gall aSail) Al araial

AIE 221

AlE 424

Nonlinear Control Systems Design

(A asall oS ppaicl

AIE 221

AIE 425

Adaptive Control Systems Design

d:\ﬁd\éﬂ\eﬂlﬁam:

AIE 221

AIE 441

Pattern Recognition

L) e G )

AIE 332

AIE 442

Human-Computer Interaction

lall g iyl Jolis

AIE 443

Positioning Systems

a8 gall Baas HLA

AIE 461

AIE 444

Search Engines

Cand) &S o

AIE 351

AIE 445

Virtual Reality Technologies

(o) SBY) 81 ) s o 535

AIE 332




laY) Uaik daaly

Fuuigl) A

.26

AIE 446

Social Networks

LY Jual g il

AIE 351

.27

AIE 447

New trends in Artificial
Intelligence

LSl 3 dpaal) clalay)
Sty

.28

AIE 448

Cognitive Computing

.29

AIE 449

Bioinformatics Basics and
Techniques

Aa glaal) LR g panad
4 9:00)

.30

AIE 452

Parallel Processing

63158 e Aatlaal

AIE 351

31

AIE 453

Distributed Database Systems

e jgall clild) 3o 6B ks

AIE 351

.32

AIE 462

Big Data and Data Analytics

Julasi 9 8 sl i)
il

AIE 451

.33

AIE 464

Big Data Storage and Retrieval

Gl Sl g ¢ JAS
5 sl

AIE 451

.34

AIE 472

Ethical Hacking and Penetration
Testing

IR aad) LAY
Je sl

AIE 471

.35

AIE 473

Cyber Security

) )

AIE 471

.36

AIE 474

Cryptography and Forensics

Alial) Jalasl) sl g il

AIE 471

37

AIE 481

Mobile Robot Technology

A janiall el ga gl L ol 5SS

AIE 381

.38

AIE 482

Robot Tracking and Planning

il g 9,4 Jagdainl) g dalial)

AIE 381

.39

AIE 483

Graph Theory in Systems
Engineering

Totia 3 cilhia) i ks
alail
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HUM 131

ENG 012

125

(3) Tl ciuy

ENG X13

125

FPETRI]

AIE 101

125

ASg ) A )

AIE 111

125

0 ikaial) el

AIE 103

80

el g (a9 Jua¥) i Jga

HUM X32

670

g saall

A Guad — ALY Juadl) — J Y1 (o gl

o) Janl)

Jua) el g saiaall

}
)

£1E

(el paad

Slbay) el ) Jata

AIE 131

AIE 103

Guilald) ﬁEﬁJSJLAG

AIE 112

alail) 5 <l jLay)

AIE 121

AIE 101

A5 AN i pal)

AIE 102

AIE 111

Aiadd) Ao )

AIE 112
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ENG X61
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Introduction

Due to the tremendous development in computer systems, whether at the level of
components or various and different applications, which provide many achievements and
contributions in most applications of daily life, it has become important that we have
graduates who are able to deal with these rapid developments of progress in science and
engineering technologies where artificial intelligence (Al) lies )) At the heart of this progress,
which has contributed to improving the performance of a wide range of critical engineering
and non-engineering applications.

Work on artificial intelligence research projects began in earnest shortly after World
War 11, and the name artificial intelligence was coined in 1956 to become the scientific branch
concerned with simulating the thinking and performance of humans on computers, or as it is
hoped, creating machines with minds, in the most literal sense. This field develops new
applications and uses of current science such as robotics, data analysis, information security,
the ability to learn, and the use of advanced networks in a way that improves the performance
of these applications and provides them with the concept of conclusion and the ability to
make the right decisions as experts do. It is hoped that the proposed program ™Atrtificial
Intelligence Engineering” will be an important addition to the portfolio of engineering
faculties' programs in Egyptian universities.

Artificial intelligence overlaps with most other engineering and scientific disciplines
and serves them at the same time. Due to these wide and complex applications in the fields of
work - students of artificial intelligence engineering must obtain a sound foundation in basic
sciences, mathematics, humanities and communication skills - with the aim of a true
understanding of the basics of engineering - and achieve Proper balance between theory and
practice. It is also necessary to create a renewed practical knowledge that keeps pace with the
rapid changes in this field through traditional and innovative learning processes. Moreover -
field training and co-operative education are required in order to acquire practical skills.

Vision

The vision of the Artificial Intelligence Engineering Program is to qualify graduates to
be pioneers in the field of artificial intelligence engineering to meet the needs of society and
the requirements of the labor market at the local and international levels and comply with
national standards.

Mission

The mission of the Artificial Intelligence Engineering Program stems from the message
of the Faculty of Engineering at Tanta University, where the Artificial Intelligence
Engineering Program aspires to graduate an artificial intelligence engineer with a great deal of
ability to compete academically and professionally, as well as being familiar with modern
technologies in his specialization and related fields. Graduated engineers must also be fully
aware of societal and environmental requirements - and be aware of engineering professional
ethics - and be able to contribute effectively to the development of scientific research and
finding scientific and practical solutions to problems faced by state agencies, factories,
institutions and various bodies in this field
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Proposed Study Plan
Level Zero, 1% term, fall semester

Course title

Credit and Contact hours

student load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

ENG 011

Engineering Mathematics (1)

ENG 021

Engineering Mechanics (1)

ENG 041

Engineering Physics (1)

ENG 031

Engineering Drawing (1)

ENG 051

Engineering Chemistry

HUMO011

Technical English language

NINJWIN NN

Total

VIO IN]R]N]JO|O

Level Zero,

2" term, spring semester

Course title

Credit and Contact hours

student load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

ENG 012

Engineering Mathematics (2)

ENG 011

ENG 022

Engineering Mechanics (2)

ENG 022

ENG 042

Engineering Physics (2)

ENG 042

ENG 032

Engineering Drawing (2)

ENG 031

ENG 052

Production Technology

wWilh|IN]JO]JO

NIWINININ

HUM 061

History of Engineering and
Technology

N

Total
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Level One, 1% term, Fall semester

Course title

Credit and Contact hours

student
load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

HUM 131

Introduction to Programming and
Computer Technology

ENG X13

Engineering Mathematics (3)

ENG 012

ENG 101

Electrical Circuits

AIE 111

Principles of Structured
Programming

AIE 103

Digital Logic Design

HUM X32

Communication and
Presentation Skills

Total

Level One, 2™ term, spring semester

Course title

Credit and Contact hours

student
load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

AIE 131

Introduction to Artificial
Intelligence

AIE 112

Computer Organization and
Architecture

AIE 103

AlIE 121

Signals and Systems

ENG 102

Electronic Circuits Analysis

ENG 101

AIE 112

Object-Oriented Programming

AIE 111

ENG X61

Technical Writing

Total
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Level Two, 1% term, fall semester

student
load

Credit and Contact hours

Course title

Prerequisite
Final exam duration

Credit hours
Lab./Practical Tut

ENG XE* | Faculty Elective Course (1) 0 ENG 011
AIE 211 Data Structures 1 2 5 5 AIE 112

AIE 221 Operating Systems and System AIE 111
Programming AIE 102

AIE 201 |Computer Networks AIE 102

AIE 212 Database Systems Design 2 AIE 111
HUM X33 | Scientific Thinking 2 2 2 . -
Total

Level Two, 2" term, spring semester

student
load

Credit and Contact hours

Course title

Prerequisite
Final exam duration

Credit hours
Lab./Practical Tut

ENG XE* | Faculty Elective Course (2)

AIE 222 Digital Signal Processing

AIE 131
AIE 211

AIE 221 | Control Engineering

AIE 231 | Artificial Neural Networks

AIE 213 Analysis and Design of Algorithms

ENG X51 | Occupational health and Safety
Total

QleoInv=Inv=|<
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Level Three, 1% term, fall semester

Course title

Credit and Contact hours

student
load

Credit hours

Lab./Practical Tut

Prerequisite

Final exam duration

HUM XE*

University Elective Course (1)

<

AIE/ENG
327

Robot Mechanics

59

AIE 221

AIE 331

Machine Learning

AIE 231 - ENG
X13

AIE 321

Digital Control Systems

AIE 221

AIE 351

Distributed Systems

AIE 214

AIE 301

Microprocessors and
Programmable Controllers

Total

Level Three, 2" term,

spring semester

Course title

Credit and

Contact hours

student
load

Credit hours

Lab./Practical Tut

Prerequisite

Final exam duration

AIE XE*

Specialized Elective Course (1)

125

AIE 314

Internet Technologies

80

AIE 112

AIE 302

Embedded Systems Design

125

AIE 301

AIE 332

Digital Image Processing

125

ENG XE*

Faculty Elective Course (3)

125

HUM XE*

University Elective Course (2)

80

Total

15

10

NSO I=ININ]IN

24

660

Level Four, 1% term, fall semester
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student

Credit and Contact hours
load

Course title

Prerequisite
Final exam duration

Credit hours
Lab./Practical Tut

40 | 1. e
5] s AIE 331
125] s AIE 201
90 | 3. AIE 302
125] s -

125] s -

25 | 630 | 25

AIE 491 Graduation Project (A)
AIE 431 Deep Learning

AIE 471 | Computer and Network Security

AIE 401 | Sensors and Internet of Things
AIE XE* Specialized Elective Course (2)
AIE XE* Specialized Elective Course (3)

Total 15 | 10

NINININ N -

(51
(==Y

**The student should pass 120 CH + ENG161 + HUM X32

Level Four, 2™ term, spring semester

student

Credit and Contact hours
load

Course title

Prerequisite
Final exam duration

Credit hours
Lab./Practical Tut

£

AIE 492 | Graduation Project (B) AIE 491

AIE 432 c Visi ENG X13 -
omputer Vision AIE 332

N

AIE 451 Cloud Computing Technology AIE 351
AIE 461 | Data Mining . AIE 131
AIE XE* Specialized Elective Course (4) -
AIE XE* Specialized Elective Course (5) -

Total
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Course Syllabus for University Requirements

History of Engineering and Technology Course title

| Prerequisite | HUM 061 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - mandatory 2 0 0 2 2

Course Content: Definitions of art, science, technology and engineering - the development of civilizations - and
their relationship to the natural and human sciences - the history of technology and engineering in its various
disciplines - the historical connection between science and technology - the relationship between the development
of engineering and the development of the environment socially and economically - examples of the development of
aspects of engineering activity

Technical English Language Course title

| Prerequisite | HUM 011 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - mandatory 1 0 0 1 1

Course Content: Introduction - Exploring personal opinion - Essay writing - Critical writing - Importance of
figurative language - Common mistakes in writing technical English sentences - Effective reading skills - Sentence
and paragraph length control - Revision assessment - Final review of the article - Additional topics

Social Issues Course title

| Prerequisite | HUM X21 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - graduation condition 2 0 0 2 0

Course Content: forgiveness and acceptance of the other - violence against women - the issue of citizenship - and
globalization - the demographic issue - confronting and fighting corruption-human rights.

Sustainable development and environmental sustainability standards Course title

| Prerequisite | HUM XE3 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - elective 2 0 0 2 2

Course Content: Definition of sustainable development and its objectives at the local and international levels, its
importance in preserving various resources, its boundary, the most important applications of sustainability in
various engineering fields.

Scientific thinking Course title

| Prerequisite | HUM X33 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - mandatory 2 0 0 2 2

Course Content: Introduction - Definition of Scientific Thinking - Steps of Scientific Thinking - Characteristics of
Scientific Thinking - Areas of Using Scientific Thinking - Importance of Scientific Thinking - Methods of
Acquiring and Employing Scientific Thinking in Daily Life - Obstacles of Scientific Thinking - The Difference
Between Scientific Thinking and Ordinary Thinking. Critical thinking - the concept of critical thinking and its
benefits, standards, and obstacles
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Introduction to programming and Information Technology Course title

| Prerequisite | HUM 131 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - mandatory 3 1 1 1 2

Course Content: Computer hardware - computer systems - operating systems - file systems - computer networks -
the Internet - logical design of programs - methods for solving problems - programming languages and their types -
applying programming using one of the structural or visual programming languages and their applications in solving
engineering problems - database systems and technology Information and decision support systems - computer
graphics and types of calculations used in the presentation of graphics and images - multimedia systems.

Communication and Presentation Skills Course title

| Prerequisite | HUM X32 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - mandatory 3 1 0 2 2

Course Content: Introduction - Presentation planning - Communication process - Conceptual statement of the
message - Method of developing a message statement - Presentation composition - Rules for writing graphic texts -
Writing headlines - Rules for designing effective slides and infographics - Other elements - Presentations - How to
deal with a hostile audience - Elements of effective public speaking Preparing the presentation topic Using LCD
screens How to use navigation effectively Four ways to memorize ideas Giving a lively presentation that combines
information and materials

Entrepreneurship Course title

| Prerequisite | HUM X81 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - graduation condition 2 0 0 2 0

Course Content: What is meant by entrepreneurship management - Evaluating the contribution of project
management to sustainable competitive advantage - Evaluating risk management in different organizational
contexts for entrepreneurship - Studying and evaluating opportunities - Writing action plans - Building a business
model - Defining a set of strategies to overcome barriers to project management - Building a team the work.

Law and Ethics in Engineering Course title

| Prerequisite HUM XE1 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - elective 2 0 0 2 2

Course Content: Laws regulating engineering professions: definition of the law and its function, foundations and
rules of legislation, highlights of civil law (its general foundations with a focus on contracts and compensation,
criminal law (criminal responsibility of the engineer in relation to his professional work), labor law, union law
(obligations, discipline and code of honor), Corporate law (establishment of companies and individuals’ institutions,
investment incentives and guarantees), tax laws, environmental protection laws, investigation and litigation
procedures, engineering profession ethics: fields and objectives, utility theories, rights and duties, nature of
engineering professions (experiments, safety, risks and negligence), professional conduct and responsibilities
towards Clients and bosses

German Language Course title

| Prerequisite | HUM XE2 course code

Course category TT Lab./Ap. Tut. . CH

UN - elective 2 0 0 2
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Course Content: Reading and understanding texts that are simple in their linguistic structures - trying to extract
and build their main ideas and linking their partial and main ideas - trying to comment on them in simple phrases.
Try to formulate some ideas in simple sentences. Training students to edit simple articles on direct topics in the
simplified form of the article and simple forms of expressing ideas and in direct declarative sentences - building
paragraphs of sentences bearing one idea, training on direct reporting and description methods. Teaching students to
use simple German and Arabic texts with understanding and translation

Energy and water issues and climate change Course title

| Prerequisite | HUM XE4 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - elective 2 0 0 2 2

Course Content: Energy issues - new and renewable energy - water and water pollution problems - water
desalination - selected approaches to water and climate adaptation at the regional level. Water law and policy -
Extensive legislation and policies on water management - Environmental pollution and its impact on climate change
- Climate conservation.

contemporary artistic trends Course title

| Prerequisite | HUM XE5 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - elective 2 0 0 2 2

Course Content: Defining contemporary art, its importance and objectives - clarifying the most prominent
contemporary art schools and their trends - the most important pioneers of contemporary art and their works

Community participation in building the new Egypt Course title

| Prerequisite | HUM XE6 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - elective 2 0 0 2 2

Course Content: Introducing the problem of Egyptian society and how to take care of them to achieve a decent
life for all segments of society and its prominent role in building the new republic in the modern era

History of architecture and the arts Course title

| Prerequisite | HUM XE7 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - elective 2 0 0 2 2

Course Content: A basic unit for the history of art and architecture through different vegetation - Means of
displaying history: visual images - cultural materials - and communication based on text - Definitions: historical
architecture - personality - style with a historical brain from different periods: prehistoric - ancient Egyptian
Mesopotamia (Assyrian and Babylonian) and Greek

First Aid Skills Course title

| Prerequisite | HUM XES8 course code

Course category TT Lab./Ap. Tut. Lec. CH

UN - elective 2 0 0 2 2

Course Content: First aid - goals - treatment priorities - resuscitation, resuscitation work and chain of survival -
airway and breathing problems - circulation problems, angina, heart attack, shock and fainting - wounds, bleeding,
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hygiene and health preservation - types of wounds, blood loss, wound treatment and Nosebleeds - eye injuries -
amputation - internal bleeding - crush injury - first aid and treatment mechanisms - poisons, burns and poisoning -
injuries to bones, muscles and joints - the effect of heat and cold - diabetes, epilepsy and fever attacks - first aid kit
and potential risks.

Course Syllabus for Faculty Requirements

Engineering Mathematics (1) Course title

| Prerequisite | ENG 011 course code

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 4 0 2 2 3

Course Content: Part 1:Definition of function- functions of one variable — limits and continuity - elementary
functions and their inverses — the derivative and differentiation of functions — Leibenz’ rule - Taylor and
Maclaurin’s expansions —maxima and minima of functions — the mean value theorem. Multi-variables functions-
limits and continuity of multivariable functions - the partial derivatives — the chain rule and Jacobians — Taylor’s
and Maclaurin’s series of multivariable functions —maxima and minima of multivariable functions (Lagrange
multipliers) — the differentiation of integrations — the convergence and divergence of series.

Part 2 : The Binomial theorem — Theory of equations — Partial fractions - Vector spaces - Dependence and
independence of vectors — Matrices —Special matrices - Algebra of matrices —Linear maps (definition —linear map
matrix — the inverse map) — the rank of matrix — the inverse of matrix — solution of linear systems — Gram Schmidt
process — eigenvalues and eigenvectors — Cayley Hamilton theorem — matrix functions..

Engineering Mathematics (2) Course title

ENG 011 | Prerequisite | ENG 012 course code

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 4 0 2 2 3

Course Content: : Part 1 : Definition of integration - Riemann’s integration — standard forms of integration —
Methods of integrations — definite integrals — proper and improper integrals — the mean value theorem of integration
— Gamma function — Beta function — Double integrals — Triple integrals — line integrals — Green’s theorem —
Applications.

Part 2 :Definition of ordinary differential equation - mathematical modeling using ordinary differential equations
— solutions of first order ordinary differential equations — solutions of higher order linear ordinary differential
equations with constant coefficients — Matrix solution of linear systems of differential equations with constant
coefficients — stability of linear systems of differential equations with constant coefficients —application

Engineering Chemistry Course title

| Prerequisite | ENG 031 course code

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 5 2 1 2 3

Course Content: : Gaseous state (ideal and real gases - diffusion - critical state and liquefaction - cooling and
conditioning)- Solutions (types and governing laws - antifreeze and engineering applications) - Fertilizers (types -
manufacture) -Thermodynamics in chemical processes: (laws of thermodynamics - combustion - physical and
thermal balance - equilibrium - rocket fuel - renewable energy and engineering applications) - electrochemistry and
its applications. Corrosion (its types - means of addressing corrosion problems - industrial case studies). Corrosion
of steel reinforcement in reinforced concrete - cement (its industry - types - cement hydration - shrinkage in
concrete) - drinking water treatment technology and industrial water and water pollution - air pollution and its
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control - solid waste pollution and its control.

Engineering Mechanics (1) Course title

| Prerequisite | ENG 021 course code

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 4 0 2 2 3
Course Content: Basic definitions (Statics —Dynamics — particle - rigid body — scalar quantity — vector quantity )-
Principles and Laws of mechanics (first law , second law and third law ) - statics of particle(the resultant of
concurrent forces in plane and space — the conditions of equilibrium in plane and space ) - Statics of rigid body
in plane (the resultant force — the moment of a force - theorem of moments — the line of action of the unique force
— the equilibrium conditions ) - types reactions in plane — the trusses — space forces ( the resultant of noncurrent
space forces — types of motion of rigid body in space (the dyname — the wrench ) — types of reactions in space - the
equilibrium of space forces — the center of gravity — the moment of inertia - applications (equilibrium of frames and
machines)...

Engineering Mechanics (2) Course title
ENG 021 | Prerequisite | ENG 022 course code
Course category TT Lab./Ap. Tut. Lec. CH
Faculty - mandatory 4 0 2 2 3
Course Content: : Basic definitions of dynamics — kinematics (linear motion and angular motion) — kinematics of
rectilinear motion — kinematics of planar motion(rectangular coordinates — intrinsic(path)coordinates — polar
coordinates) —relative motion — projectile motion- constrained motion- simple harmonic motion — rotating frames —
Dynamics of particle(force and acceleration — work and energy — principle of energy conservation — principle of
impulse and momentum) — engineering applications(oscillatory motion — motion of variable mass(motion of
rockets)— planetary motion).

Engineering Physics (1) Course title

| Prerequisite | ENG 041 course code

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 5 2 1 2 3
Course Content: First - the basic topics in physics: Physical measurements, unit systems, dimensional analysis and
its applications, properties of elasticity of rigid bodies, stress and strain, elasticity coefficients, Newton's law of
gravity and its applications, gravitational potential energy, motion of planets and satellites, Kepler's laws, static
fluids, ideal fluid motion, continuity equation, Bernoulli equation and its applications Viscosity, Poiseuille 's
equation, oscillatory motion, simple harmonic motion and its applications, energy during simple harmonic motion.
Secondly, Electricity: Coulomb’s law, electric charge, principle of loading forces, electrostatic field, field lines,
field for point charge and group of point charges and connected distribution of charges, electric flux, Gauss's law
and its applications, electrostatic potential, calculation of potential from field, potential of point charge and group of
point charges and connected distribution From charges, field from voltage, electrostatic potential energy, potential
of a charged conductor, dielectrics and capacitance, polarization in dielectrics, Gaussian law in the presence of
dielectrics, displacement vector, energy stored in the electrostatic field, electric current, resistance, current density
and electric potential DC circuits, electromotive force, potential difference, Kirchhoff's laws, multi-loop circuits,

laboratory experiments

Engineering Physics (2) Course title
ENG 041 | Prerequisite | ENG 042 course code
Course category | TT | Lab/Ap. | Tut. . | CH

150
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Faculty - mandatory

Course Content: First: Principles of heat and thermodynamics: Temperature and quantity of heat, first law of
thermodynamics, zeroth law of thermodynamics, measurement of temperature, thermal expansion, quantity of heat,
absorption of heat by solids and liquids, first law of thermodynamics, mechanisms of the heat transmission. Kinetic
theory of gases, ideal gases, translational kinetic energy, distribution of molecular velocities, molecular specific
heat, degrees of freedom and its relationship to specific heat. Entropy and the second law of thermodynamics, some
unilateral processes, reversible and irreversible processes, change in entropy, second law of thermodynamics,
Carnot cycle, absolute scale of temperature, principles of thermal machines,

Second: Magnetism: electric current and magnetism: Magnetic fields, field definition, magnetic force on a current
carrying conductor. Sources of the magnetic field, Biot-Savart law, Ampere Law. Electromagnetic induction,
Faraday's law, Lenz's law, electric fields created by induction, coefficients of induction, magnetic energy, mutual
induction. Magnetic properties of materials and Maxwell's equations, Gauss's law for magnetism, diamagnetism,
paramagnetism, ferromagnetism, magnetic hysteresis, current displacement, Ampere's law modification, LR circuit
resonance and applications, Maxwell’s equations. Lab Experiments.

Production Technology Course title

| Prerequisite | ENG 011 course code

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 4 3 0 1 2

Course Content: Engineering materials (types - properties - alloys) - foundry operations (sand casting) - forming
operations (forging - rolling - extrusion - thrust - drawing) - joining operations (riveting - welding - gluing) - cutting
operations (manual operations - mechanical operations - Turning - planning - drilling - milling - grinding) -
measuring tools (Vernier foot - micrometer)

Engineering Drawing (1) Course title

| Prerequisite | ENG 021 course code

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 6 4 0 2 3

Course Content: Definition of engineering drawing - Geometric tools and how to use them - Types of lines and
writing dimensions - Geometric operations - Monge projection - Point projection - Line projection - Plane
projection - Auxiliary projection - Polyhedrons

Engineering Drawing (2) Course title

ENG 021 | Prerequisite | ENG 022 course code

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 6 4 0 2 3

Course Content: Vertical projection of objects. Conclusion of the third project - drawing engineering models -
engineering sectors - metal structures - introduction to using the computer in engineering drawing (display tools,
auxiliary tools) - using the computer in engineering drawing (drawing projections, drawing models)

Technical Writing Course title

| Prerequisite | ENG X61 course code

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 3 1 0 2 2

Course Content: Discover ideas — Identify ideas and organize outlines — Ways to get started — The three parts of
technical writing — Writing summaries, summaries, and conclusions for long reports — Dissertations Forms: Letters
— Memos — Reports — Scientific articles — Job descriptions — Curriculum vitae. Writing references and notes. Choose
keywords - headings and sub-headings. Editing, revision and proofreading techniques. Electronic text processing
and technical writing - Vocabulary building - Basic types of argument styles: Terminology and sub-argument
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building for facts, factual arguments, and politics.

Occupational health and Safety Course title

| Prerequisite | ENG X51 course code

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 1 0 0 1 1
Course Content: Public health and safety - the concept of security and safety - causes of accidents - goals and
objectives of occupational safety laws - personal protective equipment - pollution risks (air pollution from pollutants
- pollution from gases, liquids and solid waste - noise pollution - visual pollution) - fire hazards - (fire classification)
- Extinguishing theory - Fire extinguishing equipment and warning devices) - Injury risks (chemical handling risks -
Materials transportation and storage risks - Mechanical equipment risks - Mechanical machinery risks - Work
climate risks - Electricity risks - Fall, slip and trip hazards) - Exits, passages and escape stairs - Construction site
hazards - other topics.

Numerical Methods for Engineers Course title
ENG 012 + HUM 131 | Prerequisite | ENG X11 course code
Course category TT Lab./Ap. Tut. Lec. CH
Faculty — elective (basic Sc.) 4 0 2 2 3
Course Content: Definition of numerical analysis- Definition of error and its types- Recursive numerical methods
for solving non-linear equations- Recursive numerical methods for solving a set of linear equations- Curve
reconciliation- Methods for interpolation and extrapolation- Numerical differentiation- Numerical integration-
Methods for solving differential equations- Methods for finite differences to solve boundary value problems And a
study of the consistency, convergence and stability of the methods used - numerical methods - methods of finite
differences - strong and weak forms of the Poisson equation - solving the Poisson equation in one and two
dimensions - convergence analysis for linear finite elements..

Discrete Mathematics Course title
ENG 012 | Prerequisite | ENG X12 course code
Course category TT Lab./Ap. Tut. Lec. CH
Faculty — elective (basic Sc.) 4 0 2 2 3
Course Content: Sets, number systems, the nature of proof, formal logic, functions and relations, combinatorics,
recurrence relations, sequences and summations, mathematical reasoning, counting, relations, graphs.

Statistic and Probability theory Course title
ENG 012 \ Prerequisite ENG X15 course code
Course category TT Lab./Ap. Tut. Lec. CH
Faculty — elective (basic Sc.) 4 0 2 2 3
Course Content: Introduction to Probability - Basic Theory of Probability - Random Variables and Probability
Distributions - Moment, Deviation and Cortosis - Special Distributions - Dependence Theory - Frequency
Distributions - Measures of Central Tendency - Measures of Dispersion - Correlation and Prediction - Sampling
Theory and Statistical Estimation - Hypotheses and Discrimination Testing - Statistical Decision Theory - Analysis
Time series - stochastic procedures - solving linear stochastic equations with constant coefficients - engineering
applications.

Operation research Course title

ENG 011 | Prerequisite | ENG X16 course code

Course category TT Lab./Ap. Tut. . CH
Faculty — elective (basic Sc.) 4 0 2 3
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Course Content: Basic concepts- Mathematical modeling of a linear programming problem- Solution by graphical
(geometric) method- Standard problem in linear programming- Simplex method (neglected variables and industrial
variables)- Simplex binary method- Parametric linear programming problem (Parametric objective function
problem- Parametric right-side problem) - Harmonic optimization (plot and directed graph - matrix adjacent to
graph - scattered graph) - Network problems and their applications (JuarezDigistra, Floyd and Moore (the shortest
path problem).

Statistical Data Analysis Course title
ENG 012 | Prerequisite | ENG X17 course code
Course category TT Lab./Ap. Tut. Lec. CH
Faculty — elective (basic Sc.) 4 0 2 2 3
Course Content: Data Descriptions , Probability and Probability Distributions, Inference about population central
values, Inference comparing two population central values, variances, Inference about more than two population
central values, Multiple Comparisons, Categorical Data, Linear Regression and correlation, Multiple Regression
and general linear model, Analysis of variance, Analysis of covariance.
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Course Syllabus for General Requirements

Engineering Mathematics (3) Course title

ENG 012 | Prerequisite ENG X13 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 4 0 2 2 3

Course Content: Rigid-body, DoF, Rotation and HTMs - Forward Kinematics - Inverse Kinematics -
Workspace - Differential kinematics - Jacobian derivation — Manipulability - Lagrange EoM Kinematics
and Potential energy - Inertia tensor - Reflected inertia - Manipulator Equation - Examples and properties
- Forward and inverse dynamics - Newton-Euler algorithm - Numerical Simulation - Discrete control and
filtering - Typical actuators DC motor dynamics and limitations - Transmission dynamics and friction -
Force Ellipsoid - Joint PD control - Selecting gains - Practical considerations - Gravity compensation.

Electrical Circuits Course title

| Prerequisite EPE 101 course code

Course category TT | Lab./JAp. | Tut. Lec. CH

General Requirement 5 2 1 2 3

Course Content: Elements and quantities in electrical circuits— DC and AC voltage source— Sinusoidal
waveform and steady state analysis — Impedance — Power factor — Network theorems in DC and AC
circuits - Resonance - Transient analysis of RL - RC and RLC circuits — Three phase circuits —
Magnetically coupled circuits — Locus of phasor diagrams at variable frequency — Electric circuits
analysis with non-sinusoidal AC - Energy Conversion and Transformers - Power Generation and
Generators — Transformers — Using electrical machines in embedded systems.

Electronic Circuits Analysis Course title

EPE 101 | Prerequisite ECE 101 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 5 2 1 2 3

Course Content: Introduction to semiconductors - Diode theory: ideal diode, p-n junction - Diodes:
construction, i-v characteristics, diode i-v equation and models - Diode circuits and applications - Bipolar
Junction Transistors (BJT) and Field Effect Transistors (FET): types and physical structure, variables and
symbols, basic configurations and characteristic curves, modes of operation and their models, biasing
circuits, small signal analysis, small signal amplifier configurations - MOSFET Applications - Computer-
aided analysis.

Principles of Structured Programming Course title

| Prerequisite AIE 111 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 5 2 1 2 3

Course Content: Overview of programming languages - Programming basics - Loops and decision
making - Control schemes - Functions and subroutines - Arrays, Strings, and Pointers- Structures,
Unions, Bit manipulations, and Enumerations - Software design principles: Modularity, Abstraction, and
Information hiding - Programming approaches: Structured approach, Modular approach, and Object-
oriented approach.
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Digital Logic Design Course title

| Prerequisite AlIE 101 course code

Course category TT | Lab./JAp. | Tut. Lec. CH

General Requirement 5 1 2 2 3

Course Content: Principles of Computer and Digital Design - Computer numerical systems - Logic
gates - Boolean algebra - Karnaugh maps — Combinational circuit design - Famous combinational
circuits: Adders - Encoder and decoder - Multiplexer - Sequential logic circuits, Famous Flip-Flips: SR -
JK - T - D - Master/Slave Flip-Flop - Sequential logic circuits design and analysis - Famous sequential
circuits: Registers - Counters - Finite state machines - ASM charts - VHDL principles, designing of
combinational and sequential logic circuits with VHDL.

Introduction to Artificial Intellig Course title

| Prerequisite AIE 131 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 5 2 1 2 3

Course Content: Differences between the brain and the computer - Artificial intelligence nature and
applications - Scientific branches of artificial intelligence - Intelligent agents - Multi-agent systems -
Search algorithms for problem solving - Constraint satisfaction problems - First-order logic — Planning -
Knowledge representation — Reasoning - Decision making - Programming in artificial intelligence
systems.

Computer Organization and Architecture Course title

AIE 101 Prerequisite AIE 102 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 5 2 1 2 3

Course Content: Introduction to computer system and its basic units- Basic processing unit design -
Memory Unit Design (RAM, ROM)- Input/output System Design and Organization- Pipelining Design
Techniques- Reduced Instruction Set Computers- Introduction to Multiprocessors - Instruction Set
Architecture and Design- Assembly Language Programming- A typical Microprocessor (ARM) -
Computer Arithmetic - Cache memory principles - Virtual memory principles - Designing of Typical
Microprocessor with VHDL Language.

Signals and Systems Course title

| Prerequisite AIE 121 course code

Course category TT | Lab./JAp. | Tut. Lec. CH

General Requirement 4 1 1 2 3

Course Content: What is a signal and what is a system? — Classification of signals —Properties of
systems — System stability — Impulse response — Convolution — Laplace transform — Block diagrams —
Transfer functions —Block diagrams - Signal flow graphs- Closed-loop control systems - Time domain
analysis - Stability of feedback control systems - Routh-Hurwitz stability criterion - Relative stability of
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feedback control systems— State-space analysis and representation of control systems

Object-Oriented Programming Course title

AIE 111 | Prerequisite AIE 112 course code

Course category TT | Lab./JAp. | Tut. Lec. CH

General Requirement 4 2 1 1 2
Course Content: Review of programming basics - Collection - Pointers - Data structures versus Object-
oriented programming - classes and objects - information hiding - creation functions - destruction
functions - overloading - overriding - dealing with memory with objects - relationships between classes -
inheritance —Templates — Pointers to objects —Dealing with exceptions - Polymorphism - implicit

recursion - recursion - the basics of event programming.

Data Structures Course title

AIE 112 | Prerequisite AIE 211 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 5 2 1 2 3
Course Content: Representation of Elementary Data types — Arrays — Strings - Linear Structures and
List Structures. - Queues and Stacks - Tree structures and Graphs and their representation - High-level
language Data Handling Facilities - Algorithms for Searching and Sorting, Trees, binary search trees,
heaps, equivalence classes, balanced binary search trees, searching techniques, internal sorting - file
processing (buffer pools), external sorting, indexing (ISAM, B-tree) - graph theory (minimum spanning

trees, topological sort, shortest path) - hashing (open hashing, closed hashing.

Database Systems Design Course title

AIE 111 | Prerequisite AIE 212 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 5 2 1 2 3
Course Content: Fundamental concepts - Relational Databases —Database management systems
(DBMS) - Relational algebra and calculus — Structured query language (SQL) - Entity-relationship (ER)
Model — Unified modeling language (UML) — Normalization — Object-oriented databases — Storage
media — File structures — Indexing — Query processing — Transaction processing — Concurrency control —

Recovery — Design considerations.

Analysis and Design of Algorithms Course title

AIE 211 | Prerequisite AIE 213 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 5 2 1 2 3
Course Content: Introduction to Computational Complexity - Asymptotic analysis of Upper and
Average Complexity bounds - Standard Complexity Classes Time Complexity of iterative and recursive
algorithms - Fundamental Algorithmic Strategies - Greedy Algorithms - Divide and Conquer algorithms -

Branch and Bound Backtracking - Dynamic Programming - introduction to computability.
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Operating Systems and System Programming Course title

AIE111-AIE102 | Prerequisite AIE 214 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 5 2 1 2 3

Course Content: Introduction - Kernel and processes - Interrupt Handling - System Calls —fork —
Network and sockets — Concurrency - Threads and multithreading programming - Race Conditions —
Synchronization - Semaphores and CSP - Multicore Issues — Deadlock - Mutual Exclusion - Locks and
Condition Variables — Scheduling - Queueing Theory - Memory Management - Address Translation -
Virtual Memory — Paging - Caching - File systems - Storage Technologies — 1/O - Logs - Security — Case
study on one of the operating systems.

Computer Networks Course title

AIE 102 | Prerequisite AIE 201 course code

Course category

T

Lab./Ap.

Tut.

Lec.

CH

General Requirement

4

2

0

2

3

Course Content: Introduction to computer networks and the Internet - Protocol Stacks and Layering -
Application Layer — Transport Layer - Link Layer Basics - Network layer and Physical layer - IPv4
addresses - IPv6 addresses routing algorithms - congestion control algorithms- Error detection and
correction algorithms.

Digital Signal Processing Course title

AIE 121 | Prerequisite AIE 222 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 5 1 2 2 3

Course Content: Digital signals and systems —Sampling and reconstruction — Noise and random signals
— Analog-to-digital and digital-to-analog conversion - Z-transform —Digital system stability - Discrete
Fourier transform - Fast Fourier Transform — Circular convolution - Signal correlation — Signal power
and energy — Parseval's theorem — Wiener-Kinchin theorem - Digital filters —Design of finite impulse
response (FIR) and in-finite impulse response (IIR) digital filters.

Internet Technologies Course title

AIE 112 | Prerequisite AIE 314 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 4 2 1 1 2

Course Content: Theory and practice of programming for Internet. Languages used in web
programming - Internet standards - The art of combining these tools within a multitier system including
backend database. HTML and CSS - C# basics - C# MVC and unit testing - Database Schema — jQuery -
Client-side JavaScript and the DOM - Ajax and Rest Services - Mobile Development.

Embedded Systems Design Course title

AIE 301 | Prerequisite AIE 302 course code

Course category

Lab./Ap.

Lec. CH

General Requirement

2

1

2
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Course Content: Overview of embedded systems - Hardware/software codesign of embedded systems -
A methodology based on finite state machines - modeling digital systems using VHDL and FPGA -
Microcontroller architecture - C programming for embedded microcontroller and peripheral devices -
Peripheral interfacing methods and standards. Analog-digital conversion methods and interfacing. Real
time operating systems and their testing - Applications in industry embedded systems.

Distributed Systems Course title

AIE 214 | Prerequisite

AlE 351

course code

Course category

T

Lab./Ap.

Tut.

Lec.

CH

2

1

2

3

General Requirement 5
Course Content: Introduction to Distributed Systems — Flynn's Taxonomy - client/server communication
basics - RMI: remote method invocation - group communication - publish subscribe - Clocks and the
ordering of events in distributed systems — Web service and web service discovery - Distributed Mutual
Exclusion - Global Snapshots - Broadcast Algorithms - Leader Election - Transaction Management -
Distributed Commit Protocols — Replication and Partitioning — Scheduling and Allocation - Consistency
Models - Cloud Databases - P2P Systems - Distributed Hash Tables - 1oT — Mobile computing.

Digital Control Systems Course title

AIE 221 | Prerequisite AIE 321 course code

Course category

TT

Lab./Ap.

Tut.

Lec.

CH

General Requirement

5

2

1

2

3

Course Content: Modeling of Discrete-time Systems - Discretization of continuous-time systems - Z-
Transform - Transfer Function — Stability analysis techniques - Frequency domain analysis — Digital
controller design - State Space Approach to Controller Design - Pole Placement design — Observers
design — Sampled-data transformation of analog filters.

Robot Mechanics

AIE 221 | Prerequisite AIE/ENG 327 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 5 1 2 2 3
Course Content: Rigid-body- DoF, Rotation and HTMs - Forward Kinematics - Reverse Kinematics -
Workspace - Differential kinematics - Jacobian derivation — Manipulability - Lagrange EoM Kinematics
and Potential energy - Inertia tensor - Reflected inertia - Manipulator Equation - Examples and properties
- Forward and inverse dynamics - Newton-Euler algorithm - Numerical Simulation - Discrete control and
filtering - Typical actuators DC motor dynamics and limitations - Transmission dynamics and friction -
Force Ellipsoid - Joint PD control - Selecting gains - Practical considerations - Gravity compensation -
Path and trajectory planning - Proportional-derivative (PD) controllers - Proportional-integral-derivative

(PID) controllers - Force control - Programming - Vision-based control.

Course title
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Data Mining Course title

AIE 131 | Prerequisite AIE 461 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 3 2 0 1 2
Course Content: Introduction to Data Mining - Knowledge Representation - Basic Classification
methods - Decision Trees - Data Preparation for Knowledge Discovery — Clustering — Association
Association rule mining — Visualization - Summarization and Deviation Detection -Genomic Microarray
Data Analysis — Simulation tools — Recommendation systems - Nearest neighbor high dimensional data -
Locality Sensitive Hashing - Web graph - Page rank - Link analysis - Web spam - Proximity on graphs -

Dimensionality reduction - Large scale supervised learning - Applications.
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WRRIERY

Course Syllabus for Compulsory Specialization Requirements

Control Engineering Course title

AIE 121 | Prerequisite

AlE 221

course code

Course category

TT

Lab./Ap.

Tut.

Lec.

CH

Specialization Requirement

5

2

1

2

3

Course Content: Introduction - Classification of Controllers - Control System Design by the Root-Locus
Approach: Lead Compensation, Lag Compensation , Lag-Lead Compensation - Control Systems Design
by Frequency-Response Approach: Lead Compensation, Lag Compensation , Lag-Lead Compensation -
PID Controllers - Ziegler—Nichols Rules for Tuning PID Controllers - Control Systems Design in State
Space: Pole Placement , State Observers

Artificial Neural Networks Course title

AIE 131 | Prerequisite AIE 231 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

General Requirement 5 1 2 2 3

Course Content: Overview of human brain and its biological functions — Artificial neurons — Network
architecture — Layers — Synaptic weights — Activation functions — Perceptron — Implementation of logic
operations — Classification problems — Prediction problems - Learning rules — Backpropagation — Radial-
basis function networks - Self-organizing maps — Applications.

Microprocessors and Programmable Controllers Course title

| Prerequisite

AlE 301

course code

Course category

TT

Lab./Ap.

Tut.

Lec.

CH

Specialization Requirement

4

1

2

1

2

Course Content: Introduction - Microprocessor programming - Address decoding — Parallel, serial and
analog 1/0 - Interrupts and direct memory access - Interfacing static/ dynamic RAM - Microcontrollers:
Applications and families - Architecture and Assembly Language - Addressing modes and Instruction set
of a proprietary microcontroller - Hardware connection and Flash loaders - Parallel 1/0 ports and devices
Interfacing - Timer and programming - Sensing - DC and DAC - Various PLC components - Ladder
logic and basic programming concepts .

Machine Learning Course title

AIE 231 - ENG X13 | Prerequisite

AlE 331

course code

Course category

TT

Lab./Ap.

Tut.

Lec.

CH

2

0

2

3

Specialization Requirement 4
Course Content: Why do machines learn? - Supervised, unsupervised and reinforcement types of
learning - Linear regression - Logistic regression -Classification and pattern recognition - Support vector
machine - Gaussian models — Kernel methods — Decision trees - Nearest neighbour — Clustering —
Graphical models — Mixture models and expectation-maximization algorithm - Principal component
analysis — Markov and hidden Markov models — Basics of deep learning.

I Digital Image Processing Course title I

160
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| Prerequisite AIE 332 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Specialization Requirement 5 1 2 2 3
Course Content: Introduction to digital image processing and computer vision - Image modeling and
representation - Human visual system — Spatial domain - Histograms — Image enhancement techniques
- Affine transformations - Spatial filtering - Frequency domain - Frequency filtering - Color systems -
Edge detection - Wavelets and multi-resolution processing - Image segmentation - Motion estimation

and tracking - Classification and recognition.

Sensors and Internet of Things Course title
AIE 302 | Prerequisite AIE 401 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Specialization Requirement 4 2 1 1 2
Course Content: Review of measurements and instrumentation - Linearization - Conver-sions - Filtering
and impedance matching - Digital-to-Analog Converters (DACs) - Analog-to-Digital Converters (ADCs) —
Data Acquisition Sys-tems (DASs) - Hardware and software of data acquisition systems - Thermal
sensors - Mechanical sensors - Optical sensors - loT architectures - loT devices and sensors — loT
communication and protocols - Application of IoT - Security and privacy for loT computing - 10T business
& products - l1oT technologies - loT networks - loT and Fog network — Edge computing.

Deep Learning Course title

AIE 331 | Prerequisite AIE 431 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Specialization Requirement 5 2 1 2 3
Course Content: What is deep learning? Advantages of deep learning over traditional shallow learning
methods - Deep neural network models - Regularization for deep learning - Optimization for training
deep models - Deep convolutional networks - Deep recurrent networks - Deep Boltzmann machines -
Deep reinforcement learning - Representation learning - Deep generative models - Deep learning for texts
and sequences - Applications for deep learning (such as computer vision - speech recognition - natural

language processing).

Computer Vision Course title

ENG X13- AIE332 | Prerequisite AIE 432 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Specialization Requirement 5 2 1 2 3
Course Content: Overview - Computer imaging systems - Lenses - The four Rs of computer vision-
Geometry of image formation - Image formation and sensing- Two view geometry - Planar scenes and
homography - Image analysis — Prepro-cessing - Binary image analysis - Interest point detection - Edge
detection — Segmentation - Image filtering - Morphological filtering - Fourier transform - Feature
analysis - Feature vectors - Distance /similarity measures - Data preprocessing - Pattern classification -

Face detection - Feature track-ing & motion layers - Using deep learning.

Cloud Computing Technology Course title

161
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AIE 351 | Prerequisite AIE 451 course code
Course category TT | Lab./JAp. | Tut. Lec. CH
Specialization Requirement 4 2 0 2 3
Course Content: Introduction - Cloud computing fundamentals - Cloud computing architectures - Cloud
types and services - Virtualization and resource nanagement - 10T and Cloud integration - Security and
privacy for Cloud computing - Cloud business & products - Cloud architecture & technologies — Fog
computing.

Computer and Network Security Course title

AIE 201 | Prerequisite AIE 471 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Specialization Requirement 4 2 0 2 3

Course Content: Network security concepts - Security issues in Internet protocols - Network attacks and
countermeasures - Global Internet and Internet security - Cryptographic mechanisms for network
operations - Security protocols - Security services - Regulatory security issues - Firewalls - Secret and
public key/key encryption key - Hash Encryption and Messaging Summaries - Authentication Systems -
Digital Signatures and Certificates - Spam - Network Defense Tools - System Security Improvement Tools
- Mobile Security Models - Mobile Malware.

Graduation Project (A) Course title

112 Cr. H + ENG X61

+ HUM X32 Prerequisite AIE 491 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Specialized Courses 2 1 0 1 1

Course Content: Topics are selected by groups of students according to their field of interest and based
on the approval of the supervisors - Each group of students must give an oral presentation of the project
topic to be approved - A survey is conducted on the project topic and its detailed steps.

Graduation Project (B) Course title

| Prerequisite AlIE 492 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Specialized Courses 5 4 0 1 3

Course Content: Selecting the suitable technique for project topic - Main professional and practical part
- Complete data processing — Writing the project report that contains conclusion and recommendations.
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Course Syllabus for Elective Specialization Requirements

Wireless Networks Course title

AIE 201 | Prerequisite AIE 303 course code

Course category TT | Lab./JAp. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Wireless communication fundamentals - Wireless signal transmission — Link, Network
and transport layer protocols for wireless and mobile networking - Medium access control - Transmission
scheduling - Wireless capacity - Protocols for multi-hop networks - Cellular networks - Wireless LANS -
Mabile IP - TCP over wireless networks - Mobile applications - Localization and location management -
Network coding - Wireless security - Wireless LAN protocol stack - WiMAX networks - LTE-Advanced
networks - Wireless sensor networks — Communication protocols — Network static and dynamic
topologies - Problems and challenges.

Mobile and Network Technologies Course title

AIE 201 | Prerequisite AIE 304 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Mobile communication and computing - Universal Mobile Telecommunication System
(UMTYS) - Data processing and maobility- Mobile ad-hoc networks - Sensor networks - XG technologies —
New trends in mobile and network technologies and their application in artificial intelligence.

Compiler Design Course title

AIE 112 | Prerequisite AIE 311 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction to Compilers — Translators, compilers and interpreters - Structure of a
compiler - Intermediate code generation - register allocation - global optimization - Bootstrapping -
Lexical Analysis - Syntax Analysis (Parsing) - Language grammars and formal specification - Top-down
and Bottom-up parsing - Semantic analysis - Run-time organization -Storage allocation - Parameter
passing - dynamic storage allocation - Exception handling - Debugging information - Intermediate code
generation - Code generation using DAGs - Global and Local optimization.

Computer Graphics Course title

| Prerequisite AIE 312 course code

Course category TT | Lab./Ap. . Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Review on linear Algebra - Transformations - Coordinates Systems - Othrographic
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projection — Perspective projection - OpenGL basics - Buffering - Animation - Design of Simple Game -
Lighting - Texture.

Network Management Course title

AIE 201 | Prerequisite AIE 313 course code

Course category TT | Lab./JAp. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3
Course Content: Telecommunication networks - Principles of network management - Network
management architecture and monitoring - Fault management - Configuration management -
Performance management - Security issues - Network management protocols: e.g. Simple Network
Management Protocol (SNMP) — Web-based network management - Wireless networks management:
various wireless networks technologies - VVoice-over-IP and Peer-to-Peer networks - Networking services
- Identity management - Services oriented architecture management: architecture - functions - methods

and protocols necessary to design modern network management systems.

Fuzzy Control Systems Design Course title
AIE 221 | Prerequisite AIE 322 course code
Course category TT | Lab./Ap. | Tut. Lec. CH
Elective Specialized Courses 5 2 1 2 3
Course Content: Introduction - Fuzzy systems: fuzzy sets, fuzzy logic, fuzzy control - Fuzzy Inference
Methods: Mamdani, Takagi—Sugeno and Tsukamoto inference method - Design of Fuzzy Controllers -

Modeling of Fuzzy Systems using Computer - Adaptive Network-based Fuzzy Inference Systems
(ANFIS) - ANFIS Modelling using Computer.

I Industrial Process Control Course title I

AlIE 221 | Prerequisite AIE 323 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3
Course Content: Types of industrial processes - Industrial process modeling and simulation - Digital
devices - Smart sensors - Digital signal conditioning - Computer interfaces for data acquisition -
Distributed digital control systems - Programmed controller applications and software design -
Supervisory control system and data acquisition (SCADA) - Examples of design Computer control

systems in industrial processes.

Intelligent Networks Course title

AIE 201 | Prerequisite AIE 403 course code

Course category TT | Lab./JAp. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3
Course Content: The need for intelligent network- Definition of intelligent network - Origins of
intelligent network- Intelligent network standardization- Intelligent network standards bodies - Structure
of CCITT intelligent network stand-ards - Intelligent network functional requirements - Intelligent
network conceptual model - Interfaces between PEs - The intelligent network - Structured network -
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Personal communications services - Integration of TMN and intelligent network - Globalizing the
intelligent network.

Information Systems Design Course title

AIE 212 | Prerequisite AIE 411 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Data quality and integration - Data and database management - Distributed and cloud
databases - Transaction management: concurrency and sequencing monitoring; Recovery and
robustness; two stage locking; Two stages assumption - advanced indexing and query processing -
multidimensional pointer structures - Object-oriented data modeling - using relational databases to
provide stability - NoSQL databases - Big data.

Internet New Technologies and Web Services Course title

AIE 351 | Prerequisite AIE 412 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction — Basics of Web and network - Internet technologies: TCP/IP - Higher-
Level internet protocols - Web programming & technologies — Introduction to web services — Building
web services - Cur-rent trends on Internet - Internet security management concepts and in-formation
privacy.

Linear and Dynamic Programming Course title

| Prerequisite AIE 413 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3
Course Content: Introduction to dynamic programming — Simplex algorithm for linear programming -
Value and policy iteration — Stochastic gradient algorithm — Q-learning and temporal differences — Value
function approximation and Monte-Carlo approximation — Primal—dual algorithm - Linear and dynamic
programming - Finding optimal solutions: Integer Programming - Multi objective decision making -

Multi attribute decision making - Non-Linear programming - Dynamic programming problems.

Computational Biology Course title

| Prerequisite AIE 414 course code
Course category TT | Lab./Ap. | Tut. Lec. CH
Elective Specialized Courses 5 2 1 2 3
Course Content: Algorithmic and machine learning foundations of computational biology - Genomes:
Biological sequence analysis - hidden Markov models - gene finding - comparative genomics - RNA
structure - sequence alignment - hashing - Networks: Gene expression - Clustering/classification - EM /
Gibbs sampling - Motifs - Bayesian networks — microRNAs - Regulatory genomics — Epigenomics.

Software Engineering Course title

AIE212-AIE213 | Prerequisite | AIE 415 course code
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TT

Tut.

Course category

Lab./Ap.

2

1

2

Elective Specialized Courses 5
Course Content: Software origins - Software development cycle — Development Models - Requirements
analysis - Scenarios and use cases - Models for requirement analysis and specification - Usability and
user interfaces - Evaluation and user testing - System architecture system design - Object oriented
analysis and design approach - Reuse and legacy systems - Design patterns — Verification, testing and
bugs - Acceptance testing and delivery — Software Quality - Maintenance.

E-Commerce and Internet-based Applications Course title

AIE 351 | Prerequisite AIE 416 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3
Course Content: Introduction to E-commerce - Business models, concepts and infrastructure - Web
design - Internet Information Server (11S); Personal Web Server (PWS) - Active Server Pages (ASP) -
Building an E-commerce website - Payment systems - Marketing techniques - Building product catalogue
- Search product catalogue - Web spider and search agent — Ethical, social and political issues in E-
commerce - Internet communication; Transaction systems Shopping Carts - XML - E-commerce
applications: Business-to-Consumer (B2C) - Consumer-to-Consumer (C2C) - Business-to-Business
(B2B) - Digital government - Marketplaces and Communities - Security and encryption - Web security —

E-business - E-government - E-learning — E-health.

Natural Language Processing Course title

| Prerequisite AIE 417 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Syntactic Processing (Parsing Techniques, Grammars for Natural Languages) and
Semantic Interpretation Strategies - Context and World Knowledge (Knowledge Representation,
Discourse Structures, Belief Models and Speech Acts) - Response Generation (Question-Answering
Systems, Natural Language Generation) - Introduction to Machine Translation (Knowledge-Based
Statistical Approaches) - Speech Understanding Systems.

Smart Control Systems Design Course title

AIE 221 | Prerequisite AIE 421 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction - An overview of evolutionary algorithms - Intelligent control systems
using evolutionary computing - Engineering applications of intelligent control based on evolutionary
algorithms.

Multi-agent Systems Course title

AIE 131 | Prerequisite AIE 422 course code

Course category Lab./Ap. Lec. CH

Elective Specialized Courses 2 2 3
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Course Content: Introduction - Agent architectures - Inter-agent communication — Team-work -
Distributed rational decision making - Agent modeling - Multiagent learning.

Distributed Control Systems Design Course title

AIE 221 | Prerequisite AIE 423 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction - Smart field instrumentation - The use of microprocessors and the
meaning of a truly “distributed” system - The instrument bus system - Controlling the Smart
field instruments - Brief review of P+1+D control - DCS architecture and the roll of the PLC-
SCADA/DCS systems hardware and firmware - SCADA systems software and protocols -
Introduction to communications for DCS and SCADA - Programming of DCS systems -
Distributed control system reporting - Maintenance considerations - Distributed control system
applications.

Nonlinear Control Systems Design Course title

AIE 221 | Prerequisite AIE 424 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Nonlinear processes and control — System behavior near equilibrium points -
Limit cycles — Phase portraits — Periodic orbits — Bifurcation - Lyapunov stability — Invariant
principle — Converse theorems — Input-to-state stability — Input-output stability — Passivity -
State models — Positive real transfer functions — Frequency-domain analysis of feedback
systems—Absolute stability — Describing functions — State-feedback control — Sliding-mode
control — Backstepping technique — Passivity-based control.

Adaptive Control Systems Design Course title

AIE 221 | Prerequisite AIE 425 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Stochastic control systems modeling - Controlled Markov processes - Dynamic
programming - Imperfect and delayed observations - Linear quadratic and Gaussian (LQG)
systems - Static and dynamic teams - Stochastic processes and their descriptions - Analysis of
linear systems with random inputs - Prediction and filtering theory - Kalman filter and Riccati
equation - Adaptive control of stochastic systems: direct adaptive control schemes - Stability
and convergence analysis using martingale theory — Introduction to optimal control.




Yo yanta

©nal univ¥

LlaY) Uaik daaly

Pattern Recognition Course title

AIE 332 | Prerequisite AIE 441 course code

Course category

TT

Lab./Ap.

Tut.

Lec.

CH

Elective Specialized Courses

5

2

1

2

3

Course Content: Overview of pattern recognition — Applications of pattern recognition — Type of pattern
recognition - Feature extraction and analysis - Clustering - Statistical pattern recognition.

Human-Computer Interaction Course title

| Prerequisite AIE 442 course code

Course category TT | Lab./JAp. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction to Human Computer Interaction (HCI) - Human limitation and
capacity in information processing - Computer 1/O devices and their interfaces - Interaction
Models - Paradigms for interaction - Interaction Design basics - design rules - Implementation
support - evaluation techniques - universal design - interface for real applications.

Positioning Systems Course title

AIE 461 | Prerequisite AIE 443 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction - The need of positioning - Coordinate systems - Positioning accuracy -
Satellite positioning - Radiolocation technologies - Wi-Fi-based positioning - Positioning using
smartphone sensors - Other positioning techniques - Indoor positioning system - Applications of
positioning technologies.

Search Engines Course title

AIE 351 | Prerequisite AIE 444 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction — Search engine mechanism- Website Ranking- algorithms and their role
in Search Engine Optimization (SEO) - White Hat & Black Hat techniques- Submission of a site and
indexing — Technical SEO - Types of keywords - Keyword research - On page optimization technique -
Link building basics and techniques.

Virtual Reality Technologies Course title

AIE 332 | Prerequisite AIE 445 course code

Course category TT | Lab./JAp. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction to VR and Augmented Reality (AR) - Multiple Modals of Input and
Output Interface - Visual Computation - Environment Modeling - 3D Interaction Techniques -
Stereoscopic Perception and Rendering - Development Tools and Frameworks in Virtual Reality - Real-
world Applications of Virtual Reality.
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Social Networks Course title

AIE 351 | Prerequisite AIE 446 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: What is social networks - Fundamental definitions and models - Models of network
formation and structure (homophily - Foci - communities) - Dynamic processes on networks (contagion,
influence and disease models) - Collaborative networks - Personal networks - Online networks - Network
sampling and data collection — Relation to: Demography - Sociology - Statistics - Computer science -
Related fields - Analyzing data on social networks - Identifying global trends on social networks -
Directing social networks for specific purposes - Metaverse - Integration between social networks - Data
mining and classification on social networks - making groups based on different criteria

New trends in Artificial Intelligence Course title

| Prerequisite AIE 447 course code

Course category TT | Lab./Ap. . Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Topics are selected from the new trends in Artificial Intelligence technologies

Cognitive Computing Course title

| Prerequisite AIE 448 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction to knowledge-based systems and to knowledge representation -
Supervised learning: Probabilistic models - linear models - kernel-based methods - SVM - Pre-processing
- Backpropagation training - Deep learning: CNN - RNN - Multimedia analysis: Multimedia signal
processing (audio- speech- video) - Image representations — Image description; features and feature
extraction- SIFT- bag-of-words models - Artificial vision - Object detection and recognition - Scene
understanding - Knowledge discovery from data: General data mining - Model construction and testing -
Performance evaluation - Big Data and scalability issues - Applications: Recommender systems and
business intelligence.

Bioinformatics Basics and Techniques Course title

| Prerequisite AIE 449 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Overview of bioinformatics and molecular biology - Bioinformatics versus
computational biology - Introduction to molecular biology: Cells — DNA —RNA - Genetic information -
Sequence alignment: Pairwise - Finding an optimal alignment - Brute force method - Dynamic
programming for global and local alignment - Gap penalty functions - BLAST - Heuristics in alignment -
Global alignment - Phylogenetic tree prediction - Gene predic-tion - RNA secondary structure prediction
- Microarray image analysis - Microarray construction - Gene expression - Gene expression analysis.

Parallel Processing Course title

Prerequisite AIE 452 course code
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Course category

TT

Lab./Ap.

Tut.

Elective Specialized Courses

5

2

1

2

Course Content: Parallel computer architectures - Distributed memory systems - Shared memory
systems and cache coherence - Heterogeneous system architecture (GPU and Xeon Phi) -
Interconnection networks and routing - Parallel algorithms - Designing parallel algorithms and
architectures. Shared memory models - Parallel algorithms for linear algebra - Sorting- Fourier
transform- Recurrence evaluation - Graph problems - Interconnection network based models -
Algorithm for: hypercubes - shuffle-exchanges — trees - meshes and butterfly networks - Systolic
arrays - Programming heterogeneous systems - CUDA and OpenCL - OpenACC and OpenMP -
Scalability - Overhead sources - Graph algorithms.

Distributed Databases Course title

AIE 351 | Prerequisite AIE 453 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Parallel and distributed databases - Distributed query optimization and evaluation -
Integrating data from distributed sources - Schema matching and mapping - Cleaning integrated data -
Propagation analysis of data quality rules via views — Distributed concurrency control - Parallel DBMS -
Distributed multidatabases — XML and JSON - Fragmentation — Database replication — NoSQL database
— Unstructured data — Data warehousing - OLAP - Data mining - Big Data.

Big Data and Data Analytics Course title

AIE 451 | Prerequisite AIE 462 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction - Big data definition, value and taxonomy - - Introduction to Hadoop -
Hadoop components: MapRe-duce/Pig/Hive/HBase - Loading data and Handling files in Hadoop -
Getting data from Hadoop - Introduction to the SQL language - From SQL to HiveQL - Introduction to
HIVE & HIVEQL - Using Hive to query Hadoop files - Big Data analytics - Bl versus data science -
Current analytical architecture - Data analytics lifecycle - Basic data analytics methods with R -
Advanced analytical theory and methods (Clustering - Association rules - Regression - Classification -
Time series analysis - Text analysis).

Big Data Storage and Retrieval Course title

AIE 451 | Prerequisite AIE 464 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction - BD intensive storage and its technologies (In-Memory DBs - NoSQL
DBs - NewSQL DBs - Cloud storage - Query interfaces) - Data models — Consistency - Availability -
Partition-tolerance - Hadoop framework - Open source software in BD storage - Tools for Clouds -
Security challenges - Analytics High performance storage - BD in massive parallel processing: multi-core
- Scalable data warehouse - Resource provisioning and scheduling of BD jobs — Access methods - DB
online social communities - Historical time series - Visualization - BD statistical visualization through
Hadoop streaming - Visualization of BD sets using computer graphics - Retrieval models - Mining
multimodal Big Data - Search engine architecture - Retrieval evaluation.
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Ethical Hacking and Penetration Testing Course title

AIE 471 | Prerequisite AIE 472 course code

Course category

TT

Lab./Ap.

Tut.

Lec.

CH

Elective Specialized Courses

5

2

1

2

3

Course Content: Introduction - Ethical requirements and legal issues - Penetration test report structure
and components — Reconnaissance - Scanning using nmap - File transfer protocols - NetBIOS and NFS -
Encryption essentials - Windows & Linux passwords - hashes - Rainbow tables - Hashes with salt -
Searching Linux and Windows file systems - Metasploit exploitation framework - Netcat and pivoting -
VOIP - Wireless networks and encryption - Lock picking - Master keys - Oracle hacks - Cryptography
weaknesses — SQL and other injection - Browser proxies and non-rendered content - Cross-site scripting
and cross-site request forgery - Web authentication and session management - Mobile device security
issues.

Cyber Security Course title

AIE 471 | Prerequisite AIE 473 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Cyber security fundamentals - Types of malware (Worms - Viruses - Spy-ware -
Trojans) - Cyber security breaches (Phishing - Identity theft - Har-assment - Cyberstalking) - Types of
cyber attacks (Password attacks - Denial of Service (DoS) attacks - Passive attack - Penetration testing) -
Pre-vention tips - Mobile protection - Social network security - Prevention software (Fire-walls - Virtual
Private Networks (VPN) - Anti-Virus & Anti-Spyware) - Critical cyber threats (Cyber terrorism -
Cyberwarfare - Cyberespionage) - Defense against hackers (Cryptography - Digital forensics -Intrusion
detection).

Cryptography and Forensics Course title

AIE 471 | Prerequisite AIE 474 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Introduction to network forensics and investigating logs - Network traffic
investigations -Web attack investigations - Router forensics - Denial of Service investigations - Internet
crime investigations - Email crime investi-gations - Wireless attack investigations - PDA forensics - iPod
and iPhone forensics - Blackberry forensics - Corporate espionage investigations - Trademark and
copyright investigations - Investigating sex related activi-ties.

Mobile Robot Technology Course title

AIE 381 | Prerequisite AIE 481 course code

Course category TT | Lab./JAp. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3

Course Content: Mobile robot autonomy- Concepts of locomotion- Legged and wheeled mobile robots-
Mabile robot kinematics- Maneuverability- Robot work-space- Degrees of freedom- Open-loop and
feedback control schemas- Sensors and actuators- Modelling uncertainty- Feature extraction- Problem of
localization- Modelling belief- Map representation- Markov localization- Kalman filter localization- Path
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planning- Obstacle avoidance- Navigation- Design considerations.

Robot Tracking and Plannin Course title

AIE 381 | Prerequisite AIE 482 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3
Course Content: Motion Planning: C-space obstacles- graphs and trees- graph search - Grid methods for
motion planning - Sampling methods for motion planning - Virtual potential fields - Nonlinear
optimization — Robot Control: Linear error dynamics - First-order linear error dynamics - Second-order
error dy-namics - Motion control with velocity inputs - Motion control with torque or force inputs and

force control.

Graph Theory in Systems Engineering Course title

| Prerequisite AIE 483 course code

Course category TT | Lab./Ap. | Tut. Lec. CH

Elective Specialized Courses 5 2 1 2 3
Course Content: Fundamental Concepts - Examples of problems in graph theory - Adjacency and
incidence matrices — isomorphisms - Paths, walks, cycles, components, cut-edges, cut-vertices - Bipartite
graphs - Eulerian graphs - Vertex degrees - Reconstruction conjecture - Directed graphs - de Bruijn
cycles - Orientations and tournaments - Trees and forests - Characterizations of trees - Spanning trees -
Deletion-contraction - Matrix tree theorem - Graceful labelings - Minimum spanning trees (Kruskal’s
algorithm) - Shortest paths (Dijkstra’s algorithm) — Maximal and maximum matchings - Hall's theorem
and consequences - Independent sets and edge covers - - Network flow problems, Flows and source/sink

cuts
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Table 1 List of overall data about the programs.

Credits and SWL | Total Contact Hours 4 Requirements %
Program ECY
CH| ECTS| SWL| Lec| Tut|Lab| TT | UR% | FR% DR% PR%

Artificial
Intelligence 269.5 | 6685 | 108 | 55 97 8.13 | 25.6 | 36.875 | 29.375 .5 1175
Engineering

NC Total number of Courses UR University Requirement
CH Credit Hour FR Faculty Requirement
ECTS  European Credit Transfer System DR Discipline Requirement
SWL  Student Workload /program PR Program Requirement

Lec Lectures

Tut Tutorials BS Basic  Sciences  Percentage,
Credit Hours

Lab Laboratory EC Elective Courses Percentage, by
Credit Hours

TT Total

Checklist for each program:

The total number of credit hours should be between 144 and 165
The percentage of the 4 requi rements is calculated by credit hours and should follow
the percentages in the Terms of Reference.
The percentage of basic sciences is calculated by credit hours and should follow the
percentages in the terrns of reference.
The maximum number of courses is 60
The maximum number of weekly contact hours is 280 contact hours. The maximum
number of Lecture Contact Hours is 50% of total contact hours or 130 contact hours,
whichever is less.

The electives pool should be at least 15% of the total credit hours of the program.




