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Subject Area #Hou-rs Tol_erance% T%

A Humanities, ethical and Social Sciences (Univ. 12 8-10 851
Req.)

B Mathematics and Basic Sciences 24 16-18 17.02

C Basic Computing Sciences (institution req.) 39 26-28 27.66

D|  Applied Computing Sciences (specialization) 42 28-30 29.79

E Training 3 3-5 2.13

F Projects 6 3-5 4.26

Subtotal 126 84-96 89.37

G|Optional (Institution character-identifying subjects) | 15 4-16 10.64

Total 141 100 100
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Group / Department Code il gl paadill
Computer Science CS Glall o 5le
Information Systems IS il slaall alas
Information Technology IT Sl slaall Lia 5l 9383
Multimedia MM 3ax1al) Jaila gl
Electrical Engineering EE A oSl Aunigl)
Mathematics MA Slaaly )
Physics PH £ )
Humanities HU llasy)
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Code Sub-Majors Code Sub-Majors
0 Discrete Structures and 1 Algorithms and
Computational Science Complexity
2 Architecture and Organization 3 Parallel and D|_str|buted
Computing
. Graphics and Visual
4 Programming Languages 5 .
g ng guag Computing
6 Intelligent Systems and social and 5 Human-Computer
professional issue Interaction
8 Net-Centric Computing 9 Software Engineering
<ila glaall A2l e HAl Claaddl) Al )i 2] g0
Code Sub-Majors Code Sub-Majors
0 Foundations of Information 1 Data and Information
Systems Management
. Analysi
2 IS Project Management 3 Systems r?a ysis and
Design
4 IS Strategy Management, and 5 Social and Professional
Acquisition Issues
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Code Sub-Majors Code Sub-Majors

0 Information Technology 1 Information Assurance and Security

Fundamentals
2 Integrative Prograr_nmmg 3 Networking and communication
and Technologies
. System Administration, Maintenance
4 Platform Technologies S and System Integration and Architecture
6 Social and Professional 7 Web Systems and Technologies
Issues
Basnial) Jailu gl de Al cilaadl) al8 i 4 Jgaa

Code Sub-Majors Code Sub-Majors

0 | Multimedia Fundamentals| 1 Human Computer Interaction

2 | Graphic and Game Design| 3 Social and Professional Issues

4 | Graphics and Visualization

Ay g daul) a slall Clawads A8 ) 5 Jgaa

Code Sub-Majors Code Sub-Majors
0 Basic Sciences 1 Languages
2 Social Sciences 3 Business, Management and Economics
4 Legal and Law 5 General Subjects
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- - 2 2 General English Language HU111
- - 2 2 Computer Law HU141
- - 2 2 Human rights and anti-corruption | HU142
HU111 - 2 2 Technical Writing HU134

2 LAY @) Rl
ALl 4 LAY < jRall o e allal) L JUSS clelu 4

zsij\ / ji.u 5 s ufiﬁ.\c S ins |
- - 2 2 Social Context of Computing | HU121
- - 2 2 Intellectual Property HU122
- - 2 2 Business Administration HU131
- - 2 2 Interpersonal Communication | HU132
- - 2 2 Computing Economics HU133
- - 2 2 Scientific Thinking HU154
- - 2 2 Organizational Behavior HU231
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2 AUNS danidia 4 L) Bidling Clebu 24 (o (9S50
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MA101 2 2 3 Discrete Structures CS201
- 2 2 3 Electronics EE101
EE101 1 2 2 Digital logic and design EE102
- 2 2 3 Mathematics | MA101
MA101 2 2 3 Mathematics 11 MA102
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MA102 2 2 3 Mathematics Il
MA102 1 2 2 Probability and Statistics | MA202
MA102 1 2 2 Numerical Analysis MA203
- 2 2 3 Physics | PH101
Aalal) Lo gal) a gl :(30) 3k
1 AUNS danidia 4 L) Bdling Clebu 39 (1 (98T g
LRI~
llaial) Gkl |, . KT
: - laa | clebludl o :
Gl | ey | ° o) e JJhal)
- 2 2 3 Introduction to Computer Science CS101
CS101 2 2 3 Programming Fundamentals CS141
CS241 2 2 3 Data Structures and Algorithms CS211
CS141 2 2 3 Object-Oriented Programming CS241
CS141, .
CS201 2 2 3 Computer Architecture CS221
CS221 2 2 3 Operating Systems CS322
CS101, :
CS201 2 2 3 Computer Graphics Fundamental CS251
CS101, - .
CS201 2 2 3 Artificial Intelligence CS261
CS211 2 2 3 Software Engineering CS391
CS101 2 2 3 Foundations of Information Systems 1S101
1S101 2 2 3 Databases 1S211
CS101 2 2 3 Data Communications IT251
IT251 2 2 3 Computer Networks IT351
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Gl | e/ bpalaa | Al g Al
CS211 2 2 3 Algorithm Design and Analysis | CS311
MA201 2 2 3 Neural Networks CS331
Cs1al, 2 2 3 Automata and Language Theory | CS341
CS201 guag y

CS251 2 2 3 Image Processing CS352
CS221 5 5 3 Embedded & Mobll_lty Systems CS323

Programming

CS311, :

CS221 2 2 3 Parallel Computation CS332
CS261 2 2 3 Genetic Algorithms CS433
CS211, : :

CS341 2 2 3 Compiler Construction CS441
CS352 2 2 3 Computer Vision CS452
CS261 2 2 3 Intelligent Systems CS461
CS261 2 2 3 Machine Learning CS462
CS261 2 2 3 Pattern Recognition CS463
CS261 2 2 3 Knowledge Base Systems CS468
CS211,

IT351 2 2 3 Cryptography CS471
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Gl | Les / bpdlaa | el el pud Al
CS241 5 5 3 Introduction to Multimedia MM304
Technology
CS322 2 2 3 Advanced Operating Systems | CS421
CS221 5 5 3 Advancet_j Computer CS422
Architecture
CS322 2 2 3 Cloud Computing CS432
CS332 2 2 3 Soft-Computing CS434
CS211 5 2 3 Programmlng Language CS442
Design
CS352 2 2 3 Computer Animation CS451
CS251 2 2 3 Advanced Computer Graphics | CS453
CS462 5 5 3 Advanced Repres_entatlon and CS464
Reasoning
CS462, : :
CS464 2 2 3 Reasoning Under Uncertainty | CS465
CS462 2 2 3 Computational Biology CS466
CS462 2 2 3 Theory of Computation CS467
CS391 5 5 3 Software Quallty_ Assurance CS491
and Testing
1S211 2 2 3 Advanced Database 1S317
1S211 5 5 3 Distributed and Object 1S316
Databases
1S101, -
MA202 2 2 3 Data Mining 1S414
MAZ203 2 2 3 Digital Signal Processing IT312
IT251 5 5 3 Wireless and_Moblle T332
Computing
IT351 2 2 3 Network Programming 1T432
CS352 2 2 3 Virtual Reality MM303
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IT312 2 2 3 Speech Processing MM441
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1S211 2 2 3 Introduction to Data Science 1S212

CS211 5 5 3 File Manager_nent and 15231

Processing
1S211 5 5 3 Geographical Information 1S311
Systems
1S211 2 2 3 Data Warehousing 1S313
1S101 2 2 3 Information Security 1S314
1101 5 5 3 Semantic Web and Graph 1S315
Databases
1S101 2 2 3 Decision Support Systems 1S341
1S211 2 2 3 Advanced Database 1S317
15211 5 5 3 Distributed and Object 15316
Databases

1S101, -

MA202 2 2 3 Data Mining 1S414
1S211 2 2 3 Database Administration 1S415
1S211 2 2 3 Transaction Processing 1S416
1S211, . .

15231 2 2 3 Information retrieval 1S418
1S211 2 2 3 Data Modeling 1S443
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1S211, :

cso41 2 2 3 Web Information Systems 1S413

1S211, .

cs241 2 2 3 Multimedia Databases 1S417

1S211,

Cs241 2 2 3 E-commerce technology IT372

CS241 5 5 3 Introduction to Multimedia MM304

Technology

1S211 2 2 3 DevOps Foundations 1S411

1S101 5 5 3 Quality Assurance of 1S441
Information Systems

Iézzill 2 2 3 Social Information Systems | 15442

IT351 9 5 3 Informatlcs)gcﬁfﬁt;rance and IT411

IT351 2 2 3 Enterprise Architecture 1T441

ila glaal) Lia of 435 zralld y UG
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CS251 2 2 3 Image Processing CS352
CS141, :

IT251 2 2 3 Web Programming IT371
IT351 2 2 3 Network Security IT413
MAZ203 2 2 3 Digital Signal Processing IT312
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IT351 2 2 3 Network Management IT431
MA201 2 2 3 Neural Networks CS331
IT251 5 5 3 Wireless and_Moblle T332
Computing
IT351 2 2 3 Network Forensics IT333
IT351 2 2 3 Enterprise Architecture 1T441
IT351, : :
MA202 2 2 3 Network Analysis and Design | 1T451
1S211,
cSo41 2 2 3 E-commerce technology IT372
CS352 2 2 3 Virtual Reality MM303
CS352 2 2 3 Human Computer Interaction | MM311
IT312 2 2 3 Speech Processing MM441
(Ao LA Badins Aol 15) 4y LAAY) cila glaall L o1 5iST anads @l ) e
KR~
n -~ x S m
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CS311,| 2 2 3 Parallel Computation CS332
CS221
IT351 2 2 System Integration 1T452
IT452 Virtual Instrumentation IT453
CS241 Introduction to Multimedia MM304
Technology
CS352 Computer Vision CS452
CS261 Intelligent Systems CS461
CS101 Ethical hacking for system IT412
administration
IT351 2 2 3 Advanced programming for IT 1T442
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IT351 2 2 3 Scripting for system administration | 1T472
CS221 | 2 2 3 Advanced Computer Architecture | CS422
CS322 | 2 2 3 Cloud Computing CS432
CS352 | 2 2 3 Computer Animation CS451
1S211 2 2 3 Advanced Database 1S317
1S211 2 2 3 Distributed and Object Databases | 1S316
CS261 | 2 2 3 Machine Learning CS462
CS261 | 2 2 3 Pattern Recognition CS463

dadaiall Jailuw o) zrald yu slaal
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CS251 2 2 3 Image Processing CS352
MA203 2 2 3 Digital Signal Processing IT312
CS241 9 5 3 Introduc_:l'flezrr\]rt]gll(\)/lgt;ltlmedla MM304
2 2 3 Introduction to Digital Video | MM301
CS101 2 2 3 3D Modeling and Animation | MM321
MM304 2 2 3 Game Programming MM322
MM304 | 2 | 2 3 '”te“g;%elo'\gﬁq':nrfd'a MM305
CS352 2 2 3 Virtual Reality MM303
MM304 2 2 3 Scripting and Storyboarding | MM411
CS352 2 2 3 Human Computer Interaction | MM311
MM311 2 2 3 Designing Interaction MM414
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MM311 2 5 3 Programming Interactive MMA415
Systems

MM304 Principles of 2D Animation MM422

IT312 Speech Processing MM441
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Gl | Qe / 5_yalaa s s ol oAl ) JRall agS
MM311| 2 2 3 Human Factors and Security | MM413
MM304 | 2 2 3 3D Photography and MM421
Geometry Processing
MM321 5 5 3 Game Modification and MM424
development
CS352 2 2 3 Computer Vision CS452
CS101 5 5 3 Ethical haqk!ng fqr system IT412
administration
IT351 2 2 3 Advanced programming for IT | 1T442
IT351 | 2 2 3 Scripting for system IT472
administration
MM304 | 2 2 3 Digital Sound MM403
CS251 2 2 3 Advanced Computer Graphics | CS453
CS322 2 2 3 Cloud Computing CS432
CS261 2 2 3 Pattern Recognition CS463
MM311 5 5 3 3d user mterfaces_ and MMA16
augmented reality
MM321 2 2 3 Game Development MM425
MM321 2 5 3 Foundations Qf Game MM423
Production
CS251 2 2 3 Introduction to Robotics MM431
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Code Name Credit | Preq Efgé(lz))
CS453 Advanced Computer Graphics 3 CS251 2
CS421 Advanced Operating Systems 3 CS322 2
CS451 Computer Animation 3 CS352 2
CS491 Software Qu‘?'le?[/i r%ssurance and 3 CS391 ,
Cs464 AdvancedRR;ZE(r)?]siir;]tatlon and 3 CS462 ,
CS465 Reasoning Under Uncertainty 3 %Ssi%i 5
CS466 Computational Biology 3 CS462 2
CS467 Theory of Computation 3 CS462 2
1S317 Advanced Database 3 1S212 2
1S316 Distributed and Object Databases 3 1S212 2
T332 Wireless and Mobile Computing 3 IT251 2
1T432 Network Programming 3 IT351 2
CS422 Advanced Computer Architecture 3 CS221 2
MM441 Speech Processing 3 IT312 2
CS432 Cloud Computing 3 CS211 2
CS442 Programming Language Design 3 CS211 2
MM304 Introduc_;lfleocr;":gll(\)/lgl;ltlmedla 3 CS241 ,
MM303 Virtual Reality 3 CS352 2

Sk el 5 clualald) 4,18 36 iy g o Arala



2022 g oIl Al A8 Al AasDl

<l el alal) g giaall (1) (3ala

(el llaia) A laia) g AENAY) g byl o slal) clyllaia
(A clelu 4 + k) clelu 8) Badina Ao lu]2 (1 (98T

s ) cl Rl

£ AU dacida 4 jlia) Saainae clelu §

HU111 General English Language

T

Contents

The material reflects the stylistic variety that advanced earners have
to be able todeal with. The course gives practice in specific points of
grammar to consolidate and extend learners existing knowledge.
Analysis of syntax; comprehension; skimming and scanning
exercises develop the learner’s skills, comprehension questions
interpretation and implication. The activities aim to develop listening,
speaking and writing skills through a communicative, functional
approach, with suggested topics for discussion and exercises in
summary writing and composition.

T

Contents

History and examples of computer crime — “Cracking” (“hacking”) and
its effects— Viruses, worms, and Trojan horses — Crime prevention
strategies— System use policies & monitoring — Risks and liabilities of
computer-based systems — Accountability, responsibility, liability.
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HU142 Human rights and anti- Sl 3lalSa 5 Hladl) (G s
corruption
P

Contents The course provides an introduction to basic human rights philosophy,
principles ,instruments and institutions, and also an overview of
current issues and debates in the field with focus on the problems
specific to Egypt.
it is also aims to describe what corruption is, what causes corruption,
the effects of corruption, and how to control corruption.

Contents General Principles of Good Writing — Design and Usability —
Documentation Development Process — Writing Procedures — Aspects
of the Language — Obstacles to Readability — Writing Reports —

Practices in Technical Writing

s LAY e il
<Al A LSRN < Ral) o Cpe allal) L LA clelu 4

HU121 Social Context of Computing
Prevequisites) |

Contents Introduction to the social implications of computing — Social
informatics — Social impact of IT on society — Social implications
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of networked communication — Growth of, control of, and access
to the Internet — International issues — Online communities &
social implications — Philosophical context — Diversity issues —
Gender-related issues — Cultural issues — Accessibility issues —
Globalization issues — Economic issues in computing —Digital
divide

HU122 Intellectual Property

Contents Foundations of intellectual property — Ownership of information —
Copyrights, patents, trademarks and trade secrets — Software
piracy — Software patents — Transnational issues concerning
intellectual property — Fair use — Digital Millennium Copyright

Act (DMCA) — International differences — Egyptian
Intellectual Property law

HU231 Organizational Behavior

Contents Perception, learning, motivation and value; individual differences
and work performance; understanding yourself; motivating
yourself and others, working within groups, achieving success
through goal setting, achieving high personal productivity and
quality; achieving rewarding and satisfying career; communicating
with people; leading and influencing others; building relationships
with supervisors, co-workers and customers.
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HU132 Interpersonal Communication

]

Contents Elements of the communication process, barriers to communications,
effective writing skills, report writing, and oral presentation skills.
Good diction, extempore speaking in the appropriate context will be
key skills in this course.

P

Contents Monopolies and their economic implications; Effect of skilled labor
supply and demand on the quality of computing products; Pricing
strategies in the computing domain; cost-benefit analysis and break-
even analysis; return on investment; analysis of options; time value of
money; management of money: economic analysis, accounting for
risk; Differences in access to computing resources and the possible
effects thereof.

T

Contents Personal Development Planning — Learning and personal skills
development — Transferable skills development, including time and
stress management, note taking, essay writing, literature finding, and

exam and revision skills — Develops an understanding of the nature
of scientific thinking — Scientific methods are introduced and
evaluated — Critical and creative thinking skills — The processes of
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induction and deduction — Empirical reasoning and the evaluation of
evidence— Heuristic strategies for critical and creative thinking — A
range of motivating examples on sustainability and personal
development.

HU131 Business Administration Jlas¥1 314
| Prerequisites) - |

Contents Management concepts, level and types of management, planning
and organization of workflow, delegation, leadership styles,
decision making, stress and time management, and employee
relations, decision-making in such areas as investment in
operations, productions planning, scheduling and control,
reliability and maintenance.

sl aglald) g ciludaly yl) cilllata
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MA101 Mathematics | 1 cbualy)

substitutions; integrals of rational functions — Numerical

Contents Pre-calculus  review: sets and functions; limits
and continuity—Derivatives: techniques of differentiation;
derivatives of the basic and fundamental functions; implicit
differentiation; linear approximation and differentials; extreme of
functions; optimization problems; velocity and acceleration
—Integrals: indefinite integrals; change of variables; definite
integrals; the fundamental theorem of calculus —Techniques of
integration: integration by parts; trigonometric integrals and
integration — Applications of definite integrals.
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Contents Partial fractions —Infinite series: sequences, convergent and
divergent series, positive-term series, tests of convergence,
alternating series and absolute convergence, power series, power
series representations of functions, Maclauran and Taylor series —
Differential equations: definition, classifications and terminology,
techniques of solution of ordinary first—order linear differential
equations—Matrices—Linear equations — Vector spaces, inner

product spaces — Linear transformations — Eigen-values and
eigenvectors.

MA201 Mathematics 111 3 clbualy

Contents Laplace transform — Inverse Transform — Fourier series — complex
Fourier series — Fourier integrals — Fourier cosine and sine
transforms — Fourier transform — Discrete and fast Fourier
transforms — Z-transform —Inverse Z-transform — Discrete-time
systems and difference equations — Discrete linear systems —

Wavelet transform A —Applications.

Contents Introduction to logic and proofs — Fundamental structures:
Functions; relations; sets; cardinality and countability — Boolean
algebra — Propositional logic: Logical connectives; truth tables;
normal forms; validity — Elementary number theory: Factorability;

properties of primes; greatest common divisors and least common

StlaY) els)) 5 cilualall 4,1 42 iy g s Aaala



2022 s SIS Ada yal At Al Aa)

multiples; Euclid’s algorithm; modular arithmetic; the Chinese
Remainder Theorem — Basics of counting: Counting arguments;
pigeonhole principle; permutations and combinations; binomial
coefficients — Predicate logic: Universal and existential
quantification; modus ponens and modus tollens; limitations of
predicate logic — Recurrence relations: Basic formulae; elementary
solution techniques — Graphs and trees: Fundamental definitions;
simple algorithms; traversal strategies; proof techniques; spanning
trees; applications.

PH101 Physics | 1 ¢4y 5l

Contents Mechanics: Physics and measurements; Motion in one dimension;
Vectors; Motion in two dimensions; Laws of motion; Circular
motion and its applications; Work and energy; Potential energy and
conservation of energy; Linear momentum and collision; Rotation
of arigid body; Rolling motion; Law of gravity. Waves: Oscillatory
motion; Wave motion; Sound waves. Magnetic fields: Definitions

and properties; Sources of magnetic fields; electromagnetic waves;
The four Maxwell’s equations.

Contents Electrical circuit laws and theorems: Ohm’s Kirchhoff’s, mesh,
nodal, Thevenin’s maximum power transfer theorems for both DC
and AC circuits, R, L, C elements. Electronic components and
circuits diodes — bipolar junction transistors — field- effect
transistors and use of transistors in amplifiers. OP-Amp, digital
circuits —Phial design of simple gates — flip-flops and memory

circuits.
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Contents This course provides a modern introduction to logic design and
the basic building blocks used in digital systems, in particular
digital computers. It starts with a discussion of combinational
logic: logic gates, minimization techniques, arithmetic circuits,
and modern logic devices such as field programmable logic gates.
The second part of the course deals with sequential circuits: flip-
flops, synthesis of sequential circuits, and case studies, including
counters, registers, and random-access memories. State machines
will then be discussed and illustrated through case studies of more
complex systems using programmable logic devices. Different
representations including truth table, logic gate, timing diagram,
switch representation, and state diagram will be discussed. The
course has an accompanying lab component that integrates hands-

on experience with modern computer-aided design software
including logic simulation, minimization and an introduction of
the use of hardware description language (VHDL).

Contents Numerical Computing and Computers — Solving Nonlinear
Equations — Solving Sets of Equations — Interpolation and Curve
Fitting — Approximation of Functions — Finite Differences —
Numerical Differentiation and Numerical Integration — Numerical
Solution of ODEs — Boundary-Value Problems — Sample

applications using software tools.
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MA202 Probability and Statistics slaaal g cYlaial)

Contents Introduction to probability: Basic concepts; Properties of
probability; Conditional probability and independence; Total
probability and Bayes’ rule; Random wvariables; Probability
distributions.

Introduction to statistical analysis: Sampling and sampling
distributions; Point estimation; Methods of moments and
maximum likelihood; Interval estimation; Least squared concept;
Testing hypotheses; Statistical tests. Applications: Statistical
software packages; Applications of statistics to reliability

engineering.

(3adine dslu 45) sdaubul) duw gal) a gle
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CS101 Introduction to Computer Science

Contents Introduction: Brief history of computing; the components of a
computing system. Machine level representation of data: Bits,
bytes, and words; numeric data representation and number bases;
signed and twos-complement representations; fundamental
operations on bits; representation of nonnumeric data. Digital
logic: Switching circuits; gates; memory. Assembly level machine
organization: Basic organization of the von Neumann machine;
control unit; instruction fetch, decode, and execution; instruction
sets and types; assembly/machine language programming;
instruction formats. Hardware realizations of algorithms: Data

representation; the von Neumann model of computation;  the
fetch/decode/execute cycle; basic machine organization. Operating

systems and virtual machines: Historical evolution of operating
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systems; responsibilities of an operating system;

components of an  operating system. Computing applications:
Word  processing; spreadsheets; editors; files and

directories. Introduction to net-centric computing: Background

and history of networking and the Internet; demonstration and use

of networking software including e-mail, telnet, and FTP.

15101 Foundations of Information Systems

P

Contents Information systems components. Information systems in
organizations: Characteristics of IS professionals, IS career paths,
Cost/value information, Quality of information, competitive
advantage of information, IS and organizational strategy, Value
chains and networks. Globalization. Valuing information systems:
Investment evaluation, Multi-criteria analysis, Cost-benefit analysis,
Identifying and implementing innovations. E-business: B-to-C, B-to-
B, Intranets, Internet, extranets, E-government, Web 2.0
Technologies: e.g., wikis, tags, blogs, net casts, self-publishing, new
forms of collaboration: social networking, virtual teams, viral
marketing crowd-sourcing. Security of information systems: Threats
to information systems, Technology-based safeguards. Business
intelligence: Organizational decision making, functions, and levels,
Executive, managerial, and operational levels, Systems to support
organizational functions and decision making. Information and
knowledge discovery: Reporting systems, online analytical
processing, Data, text, and Web mining, Business analytics.
Application systems:  Executive, managerial, and operational
support systems, Decision support systems.

CS141 Programming Fundamentals e ) sl
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Contents Fundamental programming constructs: Syntax and semantics of a
higher-level. language; variables, types, expressions, and
assignment — Simple I/O — Conditional and iterative control
structures — Functions and parameter passing — Structured
decomposition — Algorithms and problem-solving: Problem-solving
strategies; the role of algorithms in the problem-solving process;
implementation strategies for algorithms; debugging strategies; the
concept and properties of algorithms — Fundamental data structures
— Machine level representation of data — Human-computer

interaction: Introduction to design issues — Software development
methodology: Fundamental design concepts and principles;
structured design; testing and debugging strategies; test-case design;
programming environments; testing and debugging tools.

CS241 Object-Oriented Programming

Prerequisites || CS141

Contents Introduction to object-oriented programming — Using an object-
oriented language; classes and objects; syntax of class definitions;
methods; members — Simple data: variables, types, and expressions;
assignment — Control structures: Iteration; conditionals — Message
passing: Simple methods; parameter passing — Sub-classing;
encapsulation and information hiding; separation of behavior
and implementation; class hierarchies; inheritance; polymorphism —
Collection classes and iteration protocols — Using APIs: Class
libraries; packages for graphics and GUI applications — Object-

oriented design: Fundamental design concepts and principles;
introduction to design patterns; object-oriented analysis and
design; design for reuse .
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CS211 Data Structures and Algorithms

Contents Review of elementary programming concepts — Fundamental data
structures: Stacks; queues; linked lists; hash tables; trees; graphs —
Basic algorithmic analysis: big “0,” little “0,” omega, and theta
notation — Fundamental computing algorithms: O(N log N) sorting
algorithms; hash tables, including collision- avoidance strategies;
binary search trees; representations of graphs; depth- and Breadth-
first traversals — Recursion and divide-and-conquer strategies —

Basic algorithmic strategies: Brute-force algorithms; greedy
algorithms; divide and conquer; backtracking — Standard
complexity classes.

IS211

Contents Database systems: History and motivation for database systems;
components of database systems; DBMS functions; database
architecture and data independence. Data modeling: Data modeling;
conceptual models; object-oriented model; relational data model.
Relational databases: Mapping conceptual schema to a relational
schema; entity and referential integrity; relational algebra and
relational calculus. Database query languages: Overview of
database languages; SQL; query optimization; 4th-generation
environments; embedding non-procedural queries in a procedural

language; introduction to Object Query Language. Relational
database design: Database design; functional dependency; normal
forms; multivalued dependency; join dependency; representation
theory.
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Contents Communication models, Data communication, networks, protocol
architectures. Data Transmission, Transmission media wired and
wireless, transmission impairment. Encoding and modulating
baseband, Digital and analog modulation. Flow control and Error

control. Multiplexing

IT351 Computer Networks alad) Gl

Contents Standards bodies. Switched vs. packets networking. OSI model.
Internet model (TCP/IP). Nodes & links. LAN, WAN. Bandwidth,
throughput. Components and architectures. Routing and
switching. Communication protocols. Application, Transport, and

network layers protocols.

CS391 Software Engineering iliaa gal) dia
R

Contents Software processes: Software life-cycle and process models;
process assessment models; software process metrics. Software
requirements and specifications. Software design: Fundamental
design concepts and principles; software architecture; structured
design; object-oriented analysis and design; component- level
design; design for reuse. Software validation: Validation planning;
testing fundamentals; unit, integration, validation, and system

testing; object-oriented testing; inspections. Software evolution:
Software maintenance; characteristics of maintainable software;
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reengineering; legacy systems; software reuse. Software project
management. Component-based computing: Fundamentals; basic
techniques; applications; architecture of component-based
systems; component- oriented design; event handling; middleware.

CS221 Computer Architecture ulad) by jlera

Credits 3 Hours
CS141, CS201

B

Prerequisites

Contents Register transfer notation; Physical considerations (gate delays,
fan-in, fan-out). Assembly level organization: Basic organization
of the von Neumann machine; control unit; instruction fetch,
decode, and execution; instruction sets and types (data
manipulation, control, 1/0); assembly/machine language
programming; instruction formats; addressing modes; subroutine
call and return mechanisms; 1/0 and interrupts. Memory systems:
Storage systems and their technology; coding, data compression,
and data integrity; memory hierarchy; main memory organization
and operations; latency, cycle time, bandwidth, and interleaving;
cache memories (address mapping, block size, replacement and
store policy); virtual memory (page table, TLB); fault handling
and reliability. Interfacing and communication: 1/0 fundamentals:
handshaking, buffering, programmed 1/O, interrupt-driven 1/O;
interrupt  structures: vectored and prioritized, interrupt
acknowledgment; external storage, Phial organization, and drives;
buses: bus protocols, arbitration, direct-memory access (DMA);
introduction to networks; multimedia support; raid architectures.
Functional organization: Implementation of simple data paths;
control unit: hardwired realization vs. micro-programmed
realization; instruction pipelining; introduction to instruction-
level parallelism (ILP). Multiprocessor and alternative
architectures: Introduction to SIMD, MIMD, VLIW, EPIC;
systolic architecture; interconnection networks; shared memory
systems; cache coherence; memory models and memory
consistency. Performance enhancements: RISC architecture;
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branch prediction; prefetching; scalability. Contemporary
architectures: Hand-held devices; embedded systems; trends in
processor architecture.

CS322 Operating Systems Jaddl) ala
Prerequisites || CS221

Contents Overview: Role and purpose of operating systems; history of
operating system development; functionality of a typical
operating system; design issues (efficiency, robustness,
flexibility, portability, security, compatibility). Basic principles:
Structuring methods; abstractions, processes, and resources;
device organization; interrupts; user/system state transitions.
Concurrency: The idea of concurrent execution; states and state
diagrams; implementation structures; dispatching and context
switching; interrupt handling in a concurrent environment.
Mutual exclusion: Definition of the “mutual exclusion” problem;
deadlock detection and prevention; solution strategies; models
and mechanisms (semaphores, monitors, condition variables,
rendezvous); synchronization; multiprocessor issues. Scheduling:
Preemptive and non-preemptive scheduling; scheduling policies;
processes and threads; real-time issues. Memory management:
Review of Phial memory and memory management hardware;
overlays, swapping, and partitions; paging and segmentation;
page placement and replacement policies; working sets and
thrashing; caching. Device management: Characteristics of serial
and parallel devices; abstracting device differences; buffering
strategies; direct memory access; recovery from failures. File
systems: Fundamental concepts (data, metadata, operations,
organization, buffering, sequential vs. non-sequential files);
content and structure of directories; file system techniques;
memory-mapped files; special- purpose file systems; naming,
searching, and access; backup strategies. Security and protection:
Overview of system security; Policy/mechanism separation;

i
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security methods and devices; protection, access, and
authentication; models of protection; memory protection;
encryption; recovery management.

CS261 Artificial Intelligence S LhaY) sl
W CS101, CS201

Contents Fundamental issues in intelligent systems - History of artificial
intelligence - Agents: Definition of agents; successful applications
and state-of-the-art agent- based systems; software agents, personal
assistants, and information access; multi- agent systems - Modeling
the world; the role of heuristics - Search and constraint satisfaction
- Knowledge representation and reasoning - Advanced search:
Genetic algorithms; simulated annealing; local search - Advanced
knowledge representation and reasoning - Structured representation;

non-monotonic reasoning; reasoning on action and change - Al
planning systems: Definition and examples of planning systems;
planning as search; operator-based planning; propositional
planning.

CS251 Computer Graphics Fundamental

Contents This course introduces techniques for 2D and 3D computer
graphics, including simple color models, homogeneous
coordinates, affine transformations (scaling, rotation,
translation), viewing transformation, clipping, illumination and
shading, texture maps, rendering, high level shader language,
video display devices, Phial and logical input devices, hierarchy
of graphics software, hidden surface removal methods, Z-buffer

and frame buffer, color channels, and using a graphics API.
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CS311 Algorithm Design and Analysis
T T S
csauL |

Contents Review of proof techniques—Basic algorithmic analysis:
Asymptotic analysis of upper and average complexity bounds;
best, average, and worst case behaviors; big-0O, little-o, Q, and ®
notation; standard complexity classes; empirical measurements of
performance; time and space tradeoffs in algorithms; using
recurrence relations to analyze recursive algorithms — Algorithmic
strategies: branch-and-bound; heuristics; pattern matching and
string/text algorithms; numerical approximation— Graph and tree
algorithms: ~ Shortest-path  algorithms(Dijkstra’s and Floyd’s
algorithms); transitive closure (Floyd’s algorithm); minimum

spanning tree (Prim’s and Kruskal’s algorithms); topological
sort —Dynamic Programming — Randomized Algorithms — NP-
complete problems.

Contents Neural network concepts: Basic definition, connections, processing
elements. Feed- forward neural networks (non-recurrent neural
networks). Associative memories. Recurrent neural networks.

Dynamic neural networks.
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C8341 Automata and Language Theory

Contents Introductlon. The purpose of automata theory; relationship of
automata and languages; the Chomsky hierarchy. Finite automata:
Definition of finite automata and their operation; deterministic and
nondeterministic automata and their equivalence; two-way finite
automata; minimization of deterministic automata. Regular
expressions: Relationship of regular expressions and finite
automata; Kleene analysis and synthesis theorems; applications of
regular expressions. Properties of regular sets: The Myhill-Nerode
theorem; the pumping lemma; closure properties; decision
algorithms. Context-free grammars: Equivalence and ambiguity of
grammars; languages generated by context-free grammars;
simplification of context-free grammars; Chomsky and Greibach
normal forms; general strategies for top-down and bottom-up
parsing. Properties of context-free languages: The pumping lemma
for context free languages; closure properties of context-free
languages; decision algorithms. Pushdown automata: Languages
accepted by pushdown automata; pushdown automata and context-
free languages. Linear-bounded automata: Definition and operation;
context-sensitive languages; properties of context-sensitive
languages. Turing machines: Definitions and introduction to the
mechanics of Turing machine operation; the universal Turing
machine; the Church-Turing thesis; variations of Turing machines;
languages recognized by Turing machines; computable languages;
undesirability; the P = NP question.

Prerequisites o |
Contents Scope and applications of image are processing. Perspective
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transformations  (Modeling  picture  taking,  perspective
transformations in homogeneous coordinates and with two reference
frames). The spatial frequency domain (The sampling theorem,
template matching and the convolution theorem, spatial filtering).
Enhancement and restoration, image segmentation. Image
representation: (Spatial differentiation and smoothing, template
matching, region analysis, contour following). Descriptive methods
in scene analysis. Hardware and software considerations.
Applications.

CS323 Embedded & Mobility Systems Axatall dalaiy)
Programming

Contents Nature of embedded systems, particular problems, special issues; role
in information technology; embedded microcontrollers, embedded
software; real time systems, problems of timing and scheduling;
testing and performance issues, reliability; low power computing,
energy sources, leakage; design methodologies, software tool support

for development of such systems; problems of maintenance and
upgrade.

CS332 Parallel Computation Ay 3) gial) llual)

Contents Introduction to parallel computing —Models of parallel computers —
Data and task parallelism — Shared and Distributed memory parallel
machine architecture concepts — Interconnection networks — Basics
of threaded parallel computation— Parallel algorithmic design —
Languages and libraries for threaded parallel programming —
Languages and libraries for distributed memory parallel programming

— Co-processor techniques including GPU and FPGA — Experimental
techniques —Measuring performance and computing speed-up.
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Contents Evolutlonary programming, basic genetic algorithms, populations,
fitness evaluation, objective functions, cross-over, mutation,
strategies for replacement, schema theory, game playing: prisoner’s
dilemma, gray code, floating point representation, integer
representation, non-uniform mutation.

Contents Compiler Functions, Language Elements — BNF Grammars, Regular
Expressions, Finite State Machines, Lexical Analyzers — Context
Free Grammars, Grammar Ambiguity, Parse Trees, Push Down
Automata — Parsing Methods; Top-Down, Recursive Descent, LL,
LR — Symbol Table Construction, Type Checking — Code
Generation — Handling Recursion and Arrays — Code Optimization

Techniques.

Contents An introduction to the concepts and applications in computer vision.
Topics include: cameras and projection models, low-level image
processing methods such as filtering and edge detection; mid-level
vision topics such as segmentation and clustering; shape
reconstruction from stereo, as well as high-level vision tasks such as
object recognition, scene recognition, face detection and human

motion categorization. Applications such as scene reconstruction and

tracking.
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Contents Application Areas of Intelligent Systems [ Intelligent System
Architecture [1 Knowledge Engineering and Control [7Languages
Used in Expert Systems [1 Bayesian Interference (] Fuzzy Logic []
Decision Support Systems [1Software tools for developing expert
systems []Software tool for developing intelligent systems). Robotics:

Overview; configuration space; planning; sensing; robot
programming; navigation and control.

CS462 Machine Learning AY) ales
Prerequisites|| CS261

Maximization algorithm [J Reinforcement learning [ Kernel methods
[1 Sparse kernel machines [ Mixture models and the EM algorithm [
Combining multiple learners.

Contents Introduction to machine learning [ Definition and examples of
machine learning [ Supervised learning (of classification and
regression functions); K-nearest neighbors, decision trees, naive
Bayes, support vector machines, logistic regression, evolutionary
algorithms, Bayesian Networks, hidden Markov model, neural
networks, boosting [ Unsupervised learning and clustering K-means,
hierarchical clustering (agglomerative and divisive), principal
component analysis, independent component analysis, Expectation

Prerequisites CS261
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Contents Introduction — Statistical Decision Theory — Statistical Decision
Theory continued— Parameter Estimation — Parameter Estimation
continued — Introduction to Principal Component Analysis and Linear
Discriminant Analysis — Face Recognition — Non-parametric
Techniques — Decision Trees — Neural Networks — Classifier
Combination — Feature Selection — Unsupervised Learning,
Clustering, and Multidimensional Scaling — Semi-supervised

learning.

Prerequisites | CS261

Contents Introduction to Knowledge-based Systems. Knowledge representation
principles and techniques. Knowledge acquisition and construction,
practical problem solving, uncertainty in knowledge. Knowledge-based

systems development methodologies and tools.

Prerequisites CS211, IT351

Contents Introduction — Secret-Sharing — Defining Encryption — Symmetric-
Key Encryption— Public-Key Encryption — Hash functions, Digital
Signatures — Key Exchange — Secure Communication Protocols —
Homomorphic Encryption — Private Information Retrieval —
Attribute-based Cryptography — Pairing-based Cryptography —
Formal Methods in Cryptography — Private Set Intersection —

Signatures.
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MM304 Introduction to Multimedia Technology | Jilus L ol iS5 A dadia
ddamiiall

Contents Basic knowledge about multimedia and multimedia technology.
Basic media such as text, image, animation, graphic, and sound.
Current multimedia technology. Roles and uses of multimedia
technology in many areas such as education, advertisement, and

public relation etc.

CS421 Advanced Operating Systems

Contents Parallel and distributed operating systems. Load sharing, scheduling,
reliability, recovery, memory management. Distributed file systems,

distributed agreement, and object- oriented operating systems.

CS422 Advanced Computer Architecture

Contents Single-threaded execution, traditional microprocessors, DLP, ILP,
TLP, memory wall, Parallel architecture and performance issues,
Shared memory multiprocessors, Synchronization, small-scale
symmetric multiprocessors on a snoopy bus, cache coherence on
snoopy buses, Scalable multiprocessors, Directory- based cache
coherence, Interconnection network, Memory consistency models,

Software distributed shared memory, multithreading in hardware,
Chip multiprocessing, Current research and future trends.
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Contents Cloud Computing is a large-scale distributed computing paradigm
which has become a driving force for information technology over the
past several years. The exponential growth data size in scientific
instrumentation/simulation and social media has triggered the wider
use of cloud computing services. This course covers topics and
technologies related to Cloud Computing. We will explore solutions
and learn design principles for building large network-based systems
to support both compute and data intensive computing across
geographically distributed infrastructure. Topics include resource
management, programming models, application models, system

characterizations, and implementations. You will also get an insight
into deployed Cloud Computing systems, such as Amazon EC2 and
S3, Microsoft Azure, Google App Engine, Google’s MapReduce,
Yahoo’s Hadoop, and many other systems.

Contents This course introduces soft computing methods which, unlike hard
computing, are tolerant of imprecision, uncertainty and partial truth.
This tolerance is exploited to achieve tractability, robustness and low
solution cost. The principal constituents of soft computing are fuzzy
logic, neural network theory, and probabilistic reasoning. The course
studies the methods and explores how they are employed in associated
techniques such as Case-Based Reasoning and expert systems for

pattern recognition, clustering, diagnosis, and control both individually
and in hybrid arrangement.
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CS442 Programming Language Design
K T

Contents Fundamental issues in language design: General principles of language
design; design goals; typing regimes; data structure models; control
structure models; abstraction mechanisms. Overview of programming
paradigms: Procedural paradigm; object-oriented paradigm; functional
paradigm; logic paradigm. Type systems: Data types; type-checking
models; semantic models of user-defined types; parametric
polymorphism; subtype polymorphism; type-checking algorithms.
Models of execution control: Order of evaluation of subexpressions;
exceptions and exception handling; parallel composition; functions with
delayed evaluation; runtime systems. Declaration, modularity, and
storage management: Declaration models; parameterization mechanisms;
type parameterization; mechanisms for sharing and restricting visibility
of declarations; garbage collection. Programming language semantics:
Informal semantics; overview of formal semantics; denotational
semantics; axiomatic semantics; operational semantics. Language-based
constructs for parallelism: Communication primitives for tasking models
with explicit communication; communication primitives for tasking
models with shared memory; programming primitives for data-parallel
models; comparison of language features for parallel and distributed
programming; optimistic concurrency control vs. locking and
transactions; coordination languages; asynchronous remote procedure
calls; other approaches.

Contents Basics of key-frame animation, camera animation, forward and
inverse kinematics, particle systems, rigid body simulation, flocking,
autonomous behavior, modeling natural phenomena such as water

and gases, animation of articulated structures, facial animation,
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clothes, scripting system, morphing, motion capture, and
deformation.

CS453 Advanced Computer Graphics
Prerequisites CS251

Contents This course covers advanced 3D graphics techniques for realistic
Image synthesis. Students will learn how light interacts with objects
in our world, and how to recreate these phenomena in a computer
simulation to create synthetic images that are indistinguishable from

photographs.

I

CS464 Advanced Representation and Reasoning | (ahaiall g adiial) Jiail)

Prerequisites CS462

execution including conditional planning and continuous planning o

Contents Knowledge representation issues o Description logics o Ontology
engineering ¢« Non- monotonic reasoning (e.g., non-classical logics,
default reasoning) ¢ Argumentation ¢ Reasoning about action and
change (e.g., situation and event calculus) * Temporal and spatial
reasoning ¢ Rule-based Expert Systems ¢ Semantic networks * Model-
based and Case-based reasoning ¢ Planning: o Partial and totally
ordered planning o Plan graphs oHierarchical planning o Planning and
Mobile agent/Multi-agent planning

CS465 Reasoning Under Uncertainty Ol axe JB A haiall

Prerequisites CS462, CS464

Contents Review of basic probability (cross-reference DS/Discrete Probability).
Random variables and probability distributions o0 Axioms of probability
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of Probabilistic inference o Bayes’ Rule. Conditional Independence.
Knowledge representations of Bayesian Networks. Exact inference and
its complexity. Randomized sampling (Monte Carlo) methods (e.qg.,
Gibbs sampling) o Markov Networks o Relational probability models o
Hidden Markov Models. Decision Theory of Preferences and utility
functions of Maximizing expected utilit

CS466 Computational biology

Contents This course focuses on the algorithmic and machine learning
foundations of computational biology, combining theory with practice.
We study the principles of algorithm design for biological datasets and
analyze influential problems and techniques. We use these to analyze
real datasets from large-scale studies in genomics and proteomics. The
topics covered include:(1) Genomes: biological sequence analysis,
hidden Markov models, gene finding, RNA folding, sequence
alignment, genome assembly (2) Networks: gene expression analysis,
regulatory motifs, graph algorithms, scale-free networks, network

motifs, network evolution and (3) Evolution: comparative genomics,
phylogenetics, genome duplication, genome rearrangements,
evolutionary theory, rapid evolution.

CS467 Theory of Computation
| Credis [ b ]

Contents This course provides an overview of Computational Biology. Topics
covered include database searching, DNA sequence alignment,
phylogeny reconstruction, protein structure prediction, microarray
analysis, and genome assembly using techniques such as string
matching, dynamic programming, suffix trees, hidden Markov

models, and expectation-maximization. Format: lecture/laboratory
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CS491 Software Quality Assurance and Testing || W_Lid) g <laa ) 33 g2 Glaa

Contents Quality: how to assure it and verify it, and the need for a culture of
quality— Avoidance of errors and other quality problems— Inspections
and reviews— Testing, verification, and validation techniques— Process
assurance vs. Product assurance— Quality process standards— Product

and process assurance— Problem analysis and reporting— Statistical
approaches to quality control.

1S317 Advanced Database

quality improvement: Business intelligence. On-line analytic

Contents Data and database administration: Transaction processing; Using a

database management system from an application development

environment; Use of database management systems in an enterprise

system context; Data / information architecture; Data security

management. Basic data security principles. Data security

implementation: Data quality management. Data quality audits. Data
processing. Data warehousing.

1S316 Distributed and Object Databases dipdd) g de jgall i) a0 68

Contents Levels of distribution transparency. Distributed database design,
mapping users’ transactions to distributed level. Optimization of
accesses strategies. The management of distributed transactions.
Distributed concurrence control, recovery in distributed database.
Distributed database administration. Commercial systems. The SDD 1

system. Object-databases.
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15414 Data Mining

Contents Main concepts and algorithms to data mining. Data warehouses/data
marts. Online analytic processing. Data, text, web mining. Applied
studies on problems in financial engineering, e-commerce, geo-
sciences, bioinformatics and elsewhere. Reporting systems; Business
analytics; Organizational decision making, functions, and levels:
Executive, managerial, and operational levels; Systems to support

organizational functions and decision making. Information
visualization: Visual analytics; Dashboards.

Contents Digital processing of signals, sampling, difference equations, discrete-
time Fourier transforms, discrete and fast Fourier transforms, digital
filter design.

IT332 Wireless and Mobile Computing A ganall g A SLadll) dyua gl

_Prerequisites|_ 11251

Contents Overview of the history, evolution, and compatibility of wireless
standards. The special problems of wireless and mobile computing.
Wireless local area networks and satellite-based networks. Mobile
Internet protocol. Mobile aware adaptation. Extending the client-
server model to accommodate mobility. Mobile data access: server
data dissemination and client cache management. The software
packages to support mobile and wireless computing. The role of

middleware and support tools. Performance issues. Emerging
technologies.
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Contents Programming  aspects computer  networks.
Computer networks  and communlcatlon protocols,  socket
programming, inter-process communication, and development of
network software.

MM303 Virtual Reality (ol i) ad) gl

Contents Stereoscopic display; Force feedback simulation, haptic devices;
Viewer tracking; Collision detection; Visibility computation; Time-
critical rendering, multiple levels of details (LOD); Image-base VR
system; Distributed VR, collaboration over computer network;
Interactive modeling; User interface issues; Applications in medicine,

simulation, and training.

Contents Introduction to speech production; general properties of speech
signal; Time domain processing of speech; Frequency domain
processing of speech ; Linear prediction analysis ; Cepstral analysis ;
Feature extraction for speech processing ; Introduction to statistical

speech recognition ; Introduction to speech coding.
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15212 Introduction to Data Science il agle 8 daxia

Contents On the standards and practices for collecting, organizing, managing,
exploring, and using data. Topics include preparation, analysis, and
visualization of data and creating [

15231 File Management and Processing

Contents To file systems and file processing. The course provides conceptual

and hands-on understanding of file design and usage by addressing

issues involved in a disk access and how to address them using file
structuring

1S311 Geographical Information Systems

Contents GIS (Geographic Information Systems) is a computer-based tool that
uses spatial (geographic) data to analyze and solve real-world
problems. This course is designed to introduce the student to the basic

principles and techniques of GIS

StlaY) els)) 5 cilualall 4,1 67 iy g s Aaala



2022 s SIS Ada yal At Al Aa)

1S313 Data Warehousing

Prerequisites || 15211

Contents Basics of structured data modeling, gain practical SQL coding
experience, and develop an in-depth understanding of data warehouse
design and data manipulation

1S314 Information Security

Prerequisites || 15101

Contents Identification and authentication and access control based on
individual or group privileges. The basic access control models and the
fundamentals of identification and authentication methods are
included in this course

1S315 Semantic Web and Graph Databases | (¥l qushl s Aslud) i) ao) 68

Credits 3 Hours

Prerequisites | 1S101

Contents In this course you will learn about the Semantic Web, Linked Data, and
Knowledge Graphs, both in terms of the theory and practical
applications. You will be introduced to many useful Semantic Web
languages and tools. Finally, you will gain a broad understanding of the
most challenging problems and what progress has been made towards
solving these problems.

1S341 Decision Support Systems
Prerequisites 15101
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Contents Basic concepts of DSS and their architectures and different
components. Characteristics, structures, and uses of DSS in different
fields. DSS models. Institutional and ad hoc DSS. DSS operating and
evolving. Application of decision support systems in different

disciplines. Hardware and software selections of DSS.

1S317 Advanced Database

Contents Data and database administration: Transaction processing; Using a
database management system from an application development
environment; Use of database management systems in an enterprise
system context; Data / information architecture; Data security
management. Basic data security principles. Data security
implementation: Data quality management. Data quality audits. Data

quality improvement: Business intelligence. On-line analytic
processing. Data warehousing.

1S316 Distributed and Object Databases dpipdd) g A gal) i) a0 ) 68
Prerequisites || 1S211

Contents Levels of distribution transparency. Distributed database design,
mapping users’ transactions to distributed level. Optimization of
accesses strategies. The management of distributed transactions.
Distributed concurrence control, recovery in distributed database.
Distributed database administration. Commercial systems. The SDD 1

system. Object-databases.

Prerequisites || 15101, MA202
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Contents Main concepts and algorithms to data mining. Data warehouses/data
marts. Online analytic processing. Data, text, web mining. Applied
studies on problems in financial engineering, e-commerce, geo-
sciences, bioinformatics and elsewhere. Reporting systems; Business
analytics; Organizational decision making, functions, and levels:
Executive, managerial, and operational levels; Systems to support

organizational functions and decision making. Information
visualization: Visual analytics; Dashboards.

1S415 Database Administration

Contents Different DBA job roles (VP of DBA, developer DBA, production
DBA). The changing job role of the DBA. Environment management
(network, CPU, disk and RAM). Instance management (managing
SGA regions). DBMS table and index management. Instance
Architecture. The three security methods (VPD, Grant security/role-
based security, grant execute). Creating New Database Users.
Auditing User activity. Identifying System and Object Privileges.

Granting and Revoking Privileges. Creating and Modifying Roles.
Displaying user security Information from the Data Dictionary. Object
management. Database maintenance.

Contents Overview of transaction processing systems and their implementation
for applications such as airline reservations, banking, and inventory
control. Evolution and history of transaction processing systems. Fault
tolerance, processing monitors and their implementation. Lock
managers, recovery managers, file management and access paths, and

disaster recovery and data replication. Understanding replication
including single-master and multi-master replication.
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1S418 Information Retrieval
W 1S211, 15231

Contents

Documents, electronic publishing, markup, and markup languages *
Tries, inverted files, PAT trees, signature files, indexing -
Morphological analysis, stemming, phrases, stop lists

Term frequency distributions, uncertainty, fuzziness, weighting -
Vector space, probabilistic, logical, and advanced models ¢ Information
needs, relevance, evaluation, effectiveness ¢ Thesauri, ontologies,
classification and categorization, metadata * Bibliographic information,
bibliometrics, citations * Routing and (community) filtering ¢
Multimedia search, information seeking behavior, user modeling,
feedback ¢ Information summarization and visualization * Faceted
search (e.g., using citations, keywords, classification schemes) ¢ Digital
libraries e« Digitization, storage, interchange, digital objects,

composites, and packages ¢ Metadata and cataloging ¢ Naming,
repositories, archives ¢ Archiving and preservation, integrity. Spaces
(conceptual, geographical, 2/3D, VR). Architectures (agents, buses,
wrappers/mediators), interoperability. Services (searching, linking,
browsing, and so forth). Intellectual property rights management,
privacy, and protection (watermarking)

ﬂ

Data modeling ¢ Conceptual models (e.g., entity-relationship, UML

diagrams) ¢ Spreadsheet models * Relational data models ¢ Object-

oriented models (cross-

reference PL/Object-Oriented Programming) ¢ Semi-structured data
expressed using DTD or XML Schema, for example
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15413 Web Information Systems

Contents Expertise and skills in web technologies. Professional web publishing
and web- application development. Server side and client-side
scripting languages. Using the web technology to manage and maintain
information systems. Concepts of the distributed database and

developing its web interface. Web master administration.

multimedia databases; Query processing and query languages;

Contents Types of multimedia information; multimedia database applications;
characteristics of multimedia objects; components of a multimedia
database management system; Multimedia storage and retrieval,
Multimedia object storage; file retrieval structures; disk scheduling
and server admission; Multimedia information modeling; Metadata for
multimedia; multimedia data access; Object- oriented models temporal
models, spatial models and multimedia authoring; Querying
multimedia database architecture.

1T372 E-commerce technology A g SV B jlail) ekl

Contents An overview of the technologies relevant to electronic commerce.
Communications and networking, web authoring tools, system
security, databases and archiving, EDI, transaction processing, and

factory/warehouse data networks. Provides competency to appraise
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tools such as HTTP servers, secure transaction software and firewalls,
low and high-end database systems, heterogeneous networks, NNTP
Servers, client software, procurement systems, and intelligent agents.
Covers e- commerce models including agent-based and Java-based,
electronic contracts and the electronic exchange of technical data,
electronic cash systems and user security.

MM304 Introduction to Multimedia Technology || Jaites! L sl siSi 3 dasia
daaxciall

Contents Basic knowledge about multimedia and multimedia technology.
Basic media such as text, image, animation, graphic, and sound.
Current multimedia technology. Roles and uses of multimedia
technology in many areas such as education, advertisement, and

public relation etc.

15411 DevOps Foundations

Contents The course emphasizes communication, collaboration, integration, and
automation to improve the workflow between developers and IT
operations professionals. Improved workflows lead to more
opportunities to design software and services in a more agile fashion

which can only be good for customers

15441 Quality Assurance of Information Systems

Contents Quality Assurance in designing information systems. Data quality in
information systems. Quality Assurance in Designing the Supply
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Chain Network. Supply Chain Performance, Metrics, and Quality
Attributes. Optimization and Uncertainty of Supply Chain Network.
Demand Uncertainty: Forecasting. Managing Uncertainty in the
Supply Chain (Safety Inventory). Decision-Support Systems for
Supply Chain.

15442 Social Information Systems
[ Credit  Jedows ]
Prerequisites || 15211, CS241

Contents Identifying the major social and technical elements of an online
community, drawing on relevant social science theories. Analysis of
online communities’ technology and social support needed to make
these social interactions successful. Understanding specific social
network design choices and their implications on the community.
Guiding an on-line community through the startup phase and the

selection and configuration of new social and technical features and
activities.

IT411 Information Assurance and Security
Prerequisites IT351

Contents Threats to information systems. Technology-based safeguards.
Human-based safeguards. Information systems security planning and
management. ldentification and authentication, authorization rules.
Different encryption and decryption techniques, different types of
ciphers, characteristics of good ciphers, crypt analysis, public—key
system, single—key system and data encryption standards. Computer
virus protection, privacy and data protection, designing of secure

system, models of security, database security, reliability and integrity,
sensitive data.
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Contents Design, selection, implementation and management of enterprise IT
solutions. Applications and infrastructure and their fit with the business.
Frameworks and strategies for infrastructure management, system
administration, data/information architecture, content management,
distributed computing, middleware, legacy system integration, system
consolidation, software selection, total cost of ownership calculation,

IT investment analysis, and emerging technologies. Managing risk and
security within audit and compliance standards.
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in scene analysis. Hardware and software considerations.

Contents Scope and applications of image are processing. Perspective
transformations ~ (Modeling  picture  taking,  perspective
transformations in homogeneous coordinates and with two reference
frames). The spatial frequency domain (The sampling theorem,
template matching and the convolution theorem, spatial filtering).
Enhancement and restoration, image segmentation. Image
representation: (Spatial differentiation and smoothing, template
matching, region analysis, contour following). Descriptive methods
Applications.
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Prerequisites || CS141, IT251

Contents The fundamental technologies behind the Web. Concepts of Web
Programming both client-side and server-side. HTML and CSS Web
page development. Fundamentals of Server-side scripting language
such PHP. Fundamentals of Client-side scripting language such as

JavaScript.

Prerequisites | 1T351

Contents Fundamentals of cryptography. Applications of cryptography to
networks. Secret- key algorithms; Public-key algorithms;
Authentication protocols; Digital Signatures; VPN applications.
Network security protocols, Network attack scenarios (DOS,
Intrusion, Repudiation, Malicious SW...etc.). Firewalls. Intrusion

detection. Wired, wireless and mobile network security.

Prerequisites || MA203

Contents Digital processing of signals, sampling, difference equations, discrete-
time Fourier transforms, discrete and fast Fourier transforms, digital
filter design.

Prerequisites IT351
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Management models FCAPS & OAMP. Management layers,
Manager/agents, MIB, OID, management communication patterns,
polling, and event-based management. Management protocols
SNMP, net flow, netconfig. CLI, Management metrics, SLA. Labs
experiment.

ﬂ

Neural network concepts: Basic definition, connections, processing
elements. Feed- forward neural networks (non-recurrent neural
networks). Associative memories. Recurrent neural networks.
Dynamic neural networks.

T332 Wireless and Mobile Computing

Contents

3 Hours
IT251

Overview of the history, evolution, and compatibility of wireless
standards. The special problems of wireless and mobile computing.
Wireless local area networks and satellite-based networks. Mobile
Internet protocol. Mobile aware adaptation. Extending the client-
server model to accommodate mobility. Mobile data access: server
data dissemination and client cache management. The software
packages to support mobile and wireless computing. The role of
middleware and support tools. Performance issues. Emerging
technologies.

1T333 Network Forensics ClSuil) 8 e il AsY)
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Contents Fundamentals of computer and network forensics, forensic
duplication and analysis, network surveillance, intrusion detection
and response, incident response, anonymity and pseudonymity, cyber
law, computer security policies and guidelines, court report writing

and presentation, and case studies.

Contents Design, selection, implementation and management of enterprise 1T
solutions. Applications and infrastructure and their fit with the
business. Frameworks and strategies for infrastructure management,
system administration, data/information architecture, content
management, distributed computing, middleware, legacy system
integration, system consolidation, software selection, total cost of
ownership calculation, IT investment analysis, and emerging

technologies. Managing risk and security within audit and compliance
standards.

1T451 Network Analysis and Design

Contents Introduction to the design and performance analysis of local computer
networks.
Emphasis is on performance analysis of representative multi-access
procedures.

IT372 E-commerce technology A g Y) B jladl) el
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Contents An overview of the technologies relevant to electronic commerce.
Communications and networking, web authoring tools, system
security, databases and archiving, EDI, transaction processing, and
factory/warehouse data networks. Provides competency to appraise
tools such as HTTP servers, secure transaction software and firewalls,
low and high-end database systems, heterogeneous networks, NNTP
Servers, client software, procurement systems, and intelligent agents.

Covers e- commerce models including agent-based and Java-based,
electronic contracts and the electronic exchange of technical data,
electronic cash systems and user security.

MM303 Virtual Reality (! i8Y) ad gl)

Prerequisites | CS352

Contents Stereoscopic display; Force feedback simulation, haptic devices;
Viewer tracking; Collision detection; Visibility computation; Time-
critical rendering, multiple levels of details (LOD); Image-base VR
system; Distributed VR, collaboration over computer network;
Interactive modeling; User interface issues; Applications in medicine,

simulation, and training.

MM311 Human Computer Interaction foundation Glady) Jo i Sl
iladl g

Prerequisites CS352

Contents Foundations of human-computer interaction: Motivation; contexts for
HCI; human centered development and evaluation; human performance
models; human performance models; accommodating human diversity;
principles of good design and good designers; engineering tradeoffs;
introduction to usability testing. Human-centered software evaluation:

Setting goals for evaluation; evaluation without users; evaluation with
users.  Human-centered software development:  Approaches,
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characteristics, and overview of process; functionality and usability;
specifying interaction and presentation; prototyping techniques and tools.
Graphical user-interface design: Choosing interaction styles and
interaction techniques; HCI aspects of common widgets; HCI aspects of
screen design; handling human failure; beyond simple screen design;
multi-modal interaction; 3D interaction and virtual reality. Graphical
user-interface programming: Dialogue independence and levels of
analysis; widget classes; event management and user interaction;
geometry management; GUI builders and Ul programming environments;
cross-platform  design. HCI aspects of multimedia systems:
Categorization and architectures of information; information retrieval and
human performance; HCI design of multimedia information systems;
speech recognition and natural language processing; information
appliances and mobile computing. HCI aspects of collaboration and
communication: Groupware to support specialized tasks; asynchronous
group communication; synchronous group communication; online
communities; software characters and intelligent agents.

ﬂ

Introduction to speech production; general properties of speech signal;
Time domain processing of speech ; Frequency domain processing of
speech ; Linear prediction analysis ; Cepstral analysis ; Feature
extraction for speech processing ; Introduction to statistical speech
recognition ; Introduction to speech coding.

(AR Bading s lu 15) Ay LEAY) cila glaall Lin o 43S (awadl il jia
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Contents Introduction to parallel computing —Models of parallel computers —
Data and task parallelism — Shared and Distributed memory parallel
machine architecture concepts — Interconnection networks — Basics
of threaded parallel computation— Parallel algorithmic design —
Languages and libraries for threaded parallel programming —
Languages and libraries for distributed memory parallel programming

— Co-processor techniques including GPU and FPGA — Experimental
techniques —Measuring performance and computing speed-up.

I T452 Systems Integration

Contents The course will introduce the major design, implementation &
distributed deployment issues regarding system integration, Network
Operating Systems (NOS), cross platform database integration, e-
commerce, and e-business applications implementation, cross- servers
& multiple locations e-sessions migration and the related

communications security.

IT453 Virtual Instrumentation ALAsy o allal) 3 3¢l

Contents An overview of the technologies relevant to electronic commerce.
Communications and networking, web authoring tools, system security,
databases and archiving, EDI, transaction processing, and
factory/warehouse data networks. Provides competency to appraise
tools such as HTTP servers, secure transaction software and firewalls,
low and high-end database systems, heterogeneous networks, NNTP
Servers, client software, procurement systems, and intelligent agents.

Covers e-commerce models including agent-based and Java-based,
electronic contracts and the electronic exchange of technical data,

electronic cash systems and user security.
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MM304 Introduction to Multimedia Technology | Jibush L ol iS5 A dadia
daansial)
o

Contents Basic knowledge about multimedia and multimedia technology.
Basic media such as text, image, animation, graphic, and sound.
Current multimedia technology. Roles and uses of multimedia
technology in many areas such as education, advertisement, and
public relation etc.

Credits 3 Hours

[ Prereaue | o5

Contents An introduction to the concepts and applications in computer vision.
Topics include: cameras and projection models, low-level image
processing methods such as filtering and edge detection; mid-level

vision topics such as segmentation and clustering; shape
reconstruction from stereo, as well as high-level vision tasks such as
object recognition, scene recognition, face detection and human
motion categorization. Applications such as scene reconstruction and
tracking.

Contents Application Areas of Intelligent Systems [1 Intelligent System
Architecture [0 Knowledge Engineering and Control [JLanguages
Used in Expert Systems [1 Bayesian Interference [J Fuzzy Logic [
Decision Support Systems [1Software tools for developing expert
systems []Software tool for developing intelligent systems). Robotics:

Overview; configuration space; planning; sensing; robot
programming; navigation and control.
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1T412 Ethical Hacking for System Administrators Al 3 AAY) @M
4 )Y)
o —

Contents This course will explore the various means that an intruder has available
to gain access to computer resources. Traditional security analysis often
falls short due to the rapidly evolving threats that exist. The course was
developed to teach how system and network vulnerabilities are found
and exploited and what steps can be taken to mitigate the risk

1 T442 Advanced Programming for ila glaall Lin ol 9iSi dasiiall dava ol
Information Technolog
| Credis [ adows 0000000000000

studied. The built-in class library features of an object-oriented

Contents Problem solving techniques and program design knowledge are

expanded with an eye toward IT-related applications. Various kinds of

data structures are introduced, including classic containers such as lists,

stacks, queues, and trees. Sorting and searching techniques are

examined. The fundamentals of client/server programming and the use

of sockets are covered. Recursion and its various applications are
programming language are exploited throughout.

1 T472 Scripting for System Administration

Contents This course will introduce task automation using shell scripting in a multi-
OS environment using the Shell and the Perl programming languages.
Topics covered will include scripting commands, control structures,
functions, scalar data and lists, regular expressions, hashing, automating

administration functions and debugging. Lessons will be enhanced
through the use of hands-on exercises to strengthen comprehension.
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CS422 Advanced Computer Architecture

Contents Single-threaded execution, traditional microprocessors, DLP, ILP,
TLP, memory wall, Parallel architecture and performance issues,
Shared memory multiprocessors, Synchronization, small-scale
symmetric multiprocessors on a snoopy bus, cache coherence on
snoopy buses, Scalable multiprocessors, Directory- based cache
coherence, Interconnection network, Memory consistency models,

Software distributed shared memory, multithreading in hardware,
Chip multiprocessing, Current research and future trends.

Contents Cloud Computing is a large-scale distributed computing paradigm
which has become a driving force for information technology over the
past several years. The exponential growth data size in scientific
instrumentation/simulation and social media has triggered the wider
use of cloud computing services. This course covers topics and
technologies related to Cloud Computing. We will explore solutions
and learn design principles for building large network-based systems
to support both compute and data intensive computing across
geographically distributed infrastructure. Topics include resource
management, programming models, application models, system

characterizations, and implementations. You will also get an insight
into deployed Cloud Computing systems, such as Amazon EC2 and
S3, Microsoft Azure, Google App Engine, Google’s MapReduce,
Yahoo’s Hadoop, and many other systems.
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Basics of key-frame animation, camera animation, forward and
inverse kinematics, particle systems, rigid body simulation, flocking,
autonomous behavior, modeling natural phenomena such as water
and gases, animation of articulated structures, facial animation,
clothes, scripting system, morphing, motion capture, and
deformation.

1S317 Advanced Database

“

1S316 Distributed and Object Databases dipdd) g de jgall i) a0 68

3 Hours
1S211

Data and database administration: Transaction processing; Using a
database management system from an application development
environment; Use of database management systems in an enterprise
system context; Data / information architecture; Data security
management. Basic data security principles. Data security
implementation: Data quality management. Data quality audits. Data
quality improvement: Business intelligence. On-line analytic
processing. Data warehousing.

ﬂ

Levels of distribution transparency. Distributed database design,
mapping users’ transactions to distributed level. Optimization of
accesses strategies. The management of distributed transactions.
Distributed concurrence control, recovery in distributed database.
Distributed database administration. Commercial systems. The SDD 1
system. Object-databases.
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Introduction to machine learning [ Definition and examples of
machine learning [ Supervised learning (of classification and
regression functions); K-nearest neighbors, decision trees, naive
Bayes, support vector machines, logistic regression, evolutionary
algorithms, Bayesian Networks, hidden Markov model, neural
networks, boosting [ Unsupervised learning and clustering K-means,
hierarchical clustering (agglomerative and divisive), principal
component analysis, independent component analysis, Expectation
Maximization algorithm [J Reinforcement learning [J Kernel methods

[1 Sparse kernel machines [ Mixture models and the EM algorithm [
Combining multiple learners.

h

Introduction — Statistical Decision Theory — Statistical Decision
Theory continued— Parameter Estimation — Parameter Estimation
continued — Introduction to Principal Component Analysis and Linear
Discriminant Analysis — Face Recognition — Non-parametric
Techniques — Decision Trees — Neural Networks — Classifier
Combination — Feature Selection — Unsupervised Learning,
Clustering, and Multidimensional Scaling — Semi-supervised
learning.
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Contents Scope and applications of image are processing. Perspective
transformations  (Modeling  picture  taking,  perspective
transformations in homogeneous coordinates and with two reference
frames). The spatial frequency domain (The sampling theorem,
template matching and the convolution theorem, spatial filtering).
Enhancement and restoration, image segmentation. Image
representation: (Spatial differentiation and smoothing, template
matching, region analysis, contour following). Descriptive methods

in scene analysis. Hardware and software considerations.
Applications.

Contents Digital processing of signals, sampling, difference equations, discrete-
time Fourier transforms, discrete and fast Fourier transforms, digital

filter design.

MM304 Introduction to Multimedia Technology | Jaiw sl L 81535 A dasia
ddamtiall
R O
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Contents Basic knowledge about multimedia and multimedia technology.
Basic media such as text, image, animation, graphic, and sound.
Current multimedia technology. Roles and uses of multimedia
technology in many areas such as education, advertisement, and

public relation etc.

MM301 Introduction to Digital Video

Contents This course introduces principles and current technologies of digital
video. Topics include video compression, digital video formats, and
video and audio standards such as JPEG, MPEG, and H.26x. This
course introduces the basic concepts of digital video editing operations
such as import video and audio media, layout video and audio media,
edit media, insert transitions and digital effects, export final products

to different digital video formats. This course also discusses image and
video manipulation tools.

MM321 3D Modeling and Animation ¥ A5N5 A jal) g dadadl

Contents This course addresses how 3D modeling and animation software
packages such as 3D Studio MAX, Maya and Mudbox software are
used in various industries. Focus is on developing the basic skills
required to navigate the program's various modules. The student
explores computer generated modeling concepts, such as parametric
and primitives, spline, sub-object, and mesh. The course also covers
basic lofting techniques, Boolean Operations, and camera and lighting
concepts and techniques, material mapping and placement, and

rendering concepts and techniques. In addition, this course introduces
animation and visual effects principles, timing and spacing, mass and
weight, overlapping action, anticipation, follow-through, secondary
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animation, forward and inverse kinematics, character animation, facial
animation principles, concepts of rigging, hair, and cloth. The course
covers many visual effects such as snow, smoke, fire, sparks and
plasma. The course also covers a large range of particles systems such
as the standard Particle Flow, AfterBurn, FumeFx, and Cebas's
Thinking Particles.

mms22 | Game programming

| credits |3 our
MM304

Contents This course describes the techniques and programming tricks used to
build efficient game engines that support landscape visualization,
complex scenes, lighting, shadows, motion control, collision, dynamics,

image based rendering, and multi-player.

MM305 Interactive Multimedia Development

Contents Students learn and practice the principles of interactive multimedia
authoring using software such as Flash as a development tool. Emphasis
is placed on good planning and production practices, and on effective
user interface design.
MM303 Virtual Reality (ol i) ad) gl

Contents Stereoscopic display; Force feedback simulation, haptic devices;
Viewer tracking; Collision detection; Visibility computation; Time-
critical rendering, multiple levels of details (LOD); Image-base VR
system; Distributed VR, collaboration over computer network;
Interactive modeling; User interface issues; Applications in medicine,

simulation, and training.
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MM411 Scripting and Storyboarding W
Prerequmtes MM304

Contents This course will introduce students to the concepts and practices of
developing and actualizing scripts and storyboards for projects in many
media. The use of scripts, storyboards and animation for different
purposes and outcomes will also be examined and applied. Emphasis is
placed on telling a story in terms of action, storytelling with images, and
an examination of narrative, documentary, and experimental

approaches. In addition to analyzing the works of others, students will
also produce their own projects thus, putting theory into practice.

MM311 Human Computer Interaction foundation
]l g

interaction techniques; HCI aspects of common widgets; HCI aspects of
screen design; handling human failure; beyond simple screen design;
multi-modal interaction; 3D interaction and virtual reality. Graphical
user-interface programming: Dialogue independence and levels of
analysis; widget classes; event management and user interaction;

Contents Foundations of human-computer interaction: Motivation; contexts for
HCI; human centered development and evaluation; human performance
models; human performance models; accommodating human diversity;
principles of good design and good designers; engineering tradeoffs;
introduction to usability testing. Human-centered software evaluation:
Setting goals for evaluation; evaluation without users; evaluation with
users.  Human-centered software  development:  Approaches,
characteristics, and overview of process; functionality and usability;
specifying interaction and presentation; prototyping techniques and tools.
Graphical user-interface design: Choosing interaction styles and
geometry management; GUI builders and Ul programming environments;
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cross-platform design. HCI aspects of multimedia systems:
Categorization and architectures of information; information retrieval and
human performance; HCI design of multimedia information systems;
speech recognition and natural language processing; information
appliances and mobile computing. HCI aspects of collaboration and
communication: Groupware to support specialized tasks; asynchronous
group communication; synchronous group communication; online
communities; software characters and intelligent agents.

I LT S

Contents Students need a minimal set of well-established methods and tools to
bring to interface construction. Topics: ¢ Principles of graphical user
interfaces (GUIs) ¢ Elements of visual design (layout, color, fonts,
labeling) * Task analysis, including qualitative aspects of generating task
analytic models ¢ Low-fidelity (paper) prototyping ¢ Quantitative

evaluation techniques, e.g.,
keystroke-level evaluation ¢ Help and documentation ¢ Handling
human/system failure ¢ User interface standards

MM415 Programming Interactive Systems
T T E—

Contents Software Architecture Patterns, e.g., Model-View controller; command
objects, online, offline (cross reference PL/Event Driven and Reactive
Programming, where MVC is used in the context of event-driven
programming) ¢ Interaction Design Patterns: visual hierarchy,
navigational distance ¢ Event management and user interaction
Geometry management (cross-reference GV/Geometric Modelling) °
Choosing interaction styles and interaction techniques ¢ Presenting
information: navigation, representation, manipulation ¢ Interface
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animation techniques (e.g., scene graphs) » Widget classes and libraries °
Modern GUI libraries (e.g., iI0S, Android, JavaFX) GUI builders and Ul
programming environments (cross reference PBD/Mobile Platforms) e
Declarative Interface Specification: Stylesheets and DOMs ¢ Data-driven
applications (database-backed web pages) ¢ Cross-platform design
Design for resource-constrained devices (e.g., small, mobile devices

MM422 Principles of 2D Animation Sa) Al A jal) bt

Contents This is an introductory course in 2D animation. Students will study the
historical context of 2D animation, its current applications, animation
principles, and styles and methods of animation — with emphasis on 2D

digital animation.

MM441 Speech Processing o) dallas
Prerequisites IT312

Contents Introduction to speech production; general properties of speech signal;
Time domain processing of speech ; Frequency domain processing of
speech ; Linear prediction analysis ; Cepstral analysis ; Feature
extraction for speech processing ; Introduction to statistical speech

recognition ; Introduction to speech coding.

(A Badina debu 15) 4 LAY sasaiall Jailu ol (awadl &l ) jia @

MM413 Human Factors and Security Gl g Ayl Jal gl

Prerequisites | MM311

Applied psychology and security policies * Security economics e
Contents Regulatory environments — responsibility, liability and self-determination
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* Organizational vulnerabilities and threats ¢ Usability design and security
 Pretext, impersonation and fraud, e.g., phishing and spear phishing
(cross-reference IAS/Threats and Attacks) ¢ Trust, privacy and deception
» Biometric authentication (camera, voice) *Identity manag

MM421 3D Processing Geometry Lpigh Aadlaall g Mad) AN 3 gl
and Photograph
Prerequisites MM304

Contents Computational Photography describes the convergence of computer
graphics, computer vision, and the Internet with photography. Its goal is
to overcome the limitations of traditional photography using
computational techniques to enhance the way we capture, manipulate,
and interact with visual media. In 3D Photography, cameras and lights
are used to capture the shape and appearance of 3D objects represented
as graphical models for applications such as computer animation, game
development, electronic commerce, heritage preservation, reverse
engineering, and virtual reality. This course covers 3D capture techniques
and systems, surface representations and data structures, image

completion/inpainting, Image based lighting and rendering, high
dynamic range, Photo quality assessment, non-photorealistic rendering
as well as methods to smooth, denoise, edit, compress, transmit, simplify,
and optimize very large polygonal models.

MM424 Game Modification and development
Prerequisites || MM321

Contents This course introduces students to the basic concepts of game
programming and development. Students will learn how to reprogram a
professional game engine, or Modification (Mod) development as it is
referred to in the industry. Students will work with C intensively. Students

will work on their own game projects utilizing the professional game
engine.
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Credits 3 Hours

Contents An introduction to the concepts and applications in computer vision.
Topics include: cameras and projection models, low-level image
processing methods such as filtering and edge detection; mid-level vision
topics such as segmentation and clustering; shape reconstruction from
stereo, as well as high-level vision tasks such as object recognition, scene

recognition, face detection and human motion categorization.
Applications such as scene reconstruction and tracking.

IT412 Ethical Hacking for System Administrators AR 3 5AY) @A
a,)8y)

Contents This course will explore the various means that an intruder has available
to gain access to computer resources. Traditional security analysis often
falls short due to the rapidly evolving threats that exist. The course was
developed to teach how system and network vulnerabilities are found and

exploited and what steps can be taken to mitigate the risk

1T442 Advanced Programming for il glaal) Lia ol i€l dasitial) daa sl
Information Technology
| Credits ] 3Hours

Contents Problem solving techniques and program design knowledge are expanded
with an eye toward IT-related applications. Various kinds of data structures
are introduced, including classic containers such as lists, stacks, queues, and
trees. Sorting and searching techniques are examined. The fundamentals of

client/server programming and the use of sockets are covered. Recursion
and its various applications are studied. The built-in class library features of
an object-oriented programming language are exploited throughout.
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1 T472 Scripting for System Administration
I
Prerequisites | 1T351

Contents This course will introduce task automation using shell scripting in a
multi-OS environment using the Shell and the Perl programming
languages. Topics covered will include scripting commands, control
structures, functions, scalar data and lists, regular expressions, hashing,
automating administration functions and debugging. Lessons will be

enhanced through the use of hands-on exercises to strengthen
comprehension.

Prerequisites | MM304

designers, and editors. Students will learn to edit sound assignments with

Contents This course is an introduction to sound editing and sound design. The

course examines the place of sound in cinema, both artistic and

technological. The course will cover the basics of sound, microphones,

and analogue-to-digital conversion. Film clips will be used to illustrate

the language of film sound, as practiced by film directors, sound
Pro Tools and current technologies.

CS453 Advanced Computer Graphics

Prerequisites | CS251

Contents This course covers advanced 3D graphics techniques for realistic image
synthesis. Students will learn how light interacts with objects in our
world, and how to recreate these phenomena in a computer simulation to

create synthetic images that are indistinguishable from photographs.
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Contents Cloud Computing is a large-scale distributed computing paradigm which
has become a driving force for information technology over the past
several years. The exponential growth data size in scientific
instrumentation/simulation and social media has triggered the wider use
of cloud computing services. This course covers topics and technologies
related to Cloud Computing. We will explore solutions and learn design
principles for building large network-based systems to support both
compute and data intensive computing across geographically distributed
infrastructure. Topics include resource management, programming

models, application models, system characterizations, and
implementations. You will also get an insight into deployed Cloud
Computing systems, such as Amazon EC2 and S3, Microsoft Azure,
Google App Engine, Google’s MapReduce, Yahoo’s Hadoop, and many
other systems.

Contents Introduction — Statistical Decision Theory — Statistical Decision
Theory continued— Parameter Estimation — Parameter Estimation
continued — Introduction to Principal Component Analysis and Linear
Discriminant Analysis — Face Recognition — Non-parametric
Techniques — Decision Trees — Neural Networks — Classifier
Combination — Feature Selection — Unsupervised Learning,
Clustering, and Multidimensional Scaling — Semi-supervised

learning.
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MM416 | 3D User Interfaces and Augmented Reality A5 aadiual) clgal g
Aial) LA 5 )
omme o —

Contents 3D wuser interfaces are already essential to fields as diverse as
visualization and video games and are becoming even more important as
the major personal computer and smartphone user interfaces incorporate
increasingly powerful 3D technology. COMS W4172 provides an
introduction to this exciting way of interacting with computers, with an
emphasis on methods for designing and developing effective 3D user

interfaces. The course's name acknowledges the major role played in our
projects by augmented reality—dynamically overlaying virtual media on
our experience of

the real world

MM425 Game Development Glal¥) sl g A
Prerequisites | MM321

Contents This course introduces students to the core concepts and skills necessary
for the development of games utilizing 2D graphics. Students will learn
how to set up and program their own 2D graphics-based game engine.
The engine will integrate 2D graphics, audio, input handling and network
socket programming. Students will learn how to utilize their own custom

2D graphics and sounds into their projects. Once complete, students will
have created two fully functional game

MM423 Foundations of Game Production
Prerequisites | MM321

Contents This class introduces students to many of the tools and design
methodologies needed for electronic game production. This class will
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focus heavily on scripting, level design and content control as applied to
game development. Students will learn a few scripting languages that are
used in the games industry such as Unreal Script and Python. Students
will work on projects to develop the levels, controls and scripts in order
to create a new game experience with a professional game.

Contents The objective of this course is to use a hands-on approach to introduce
the basic concepts in robotics, focusing on mobile robots and
illustrations of current state of the art research and applications. Course
information will be tied to lab experiments; students will work in teams
to build and test increasingly more complex LEGO-based mobile
robots, culminating in an end-of-semester robot contest. This course
introduces fundamental concepts in Robotics. In this course, basic
concepts will be discussed, including coordinate transformations,
sensors, path planning, kinematics, feedback and feedforward control,
stressing the importance of integrating sensors, effectors and control.
These topics will be exemplified with LEGO Robot Kit labs. The last
part of the course will focus on applying the knowledge from the initial
lectures to the key approaches to mobile robot control (reactive,
behavior-based, and hybrid), and briefly discuss robot learning and

multi- robot systems. In the lab, robot kits will be used in weekly
exercises illustrating lecture material; the last month of the lab will be
spent in applying the learned material to a final project, in which the
students will design and build a robot for a final competition. This
course is intended for undergraduate students with interests in Robotics,
Visual Computing, Al. Prerequisites include a foundation in Linear
Algebra and Calculus, and the ability to program, preferably in C/C++.
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Code Name Credit | Preq Elec(2) Level | Semester
HU111 | General English Language 2 - 1 1 1
HU141 Computer Law 2 - 1 1 1
MA101 Mathematics | 3 - 1 1 1
PH101 Physics | 3 - 1 1 1
EE101 Electronics 3 - 1 1 1
CS101 Introductlor_1 to Computer 3 ] 1 1 1

Science
HU142 Human rlghts_and anti- 5 i 1 1 1
corruption
A AN Sl
. Req(1)-

Code Name Credit | Preq Elec(?) Level | Semester
HU134 Technical Writing 2 HU111 1 1 2
1101 Foundations of Information 3 CS101 | | 5

Systems
HU131 [ Business Administration 2 - 2 1 2
HU132 Interpersonal 2 i 2 1 2
Communication
MA102 Mathematics 11 3 MA101 1 1 2
EE102 | Digital logic and design 2 EE101 1 1 2
Cs141 Programming 3 |csio1| 1 ) 2
Fundamentals
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Code Name Credit | Preq Elec(2) Level | Semester
MA201 Mathematics Il 3 | MA102 1 2 1
CS201 Discrete Structures 3 MA102 1 2 1
Ccs241 Object-Oriented 3 |cs1al| 1 2 1

Programming
1S212 Databases 3 1S101 2 1
IT251 Data Communications 3 CS101 2 1
(S ol pal) Suadl)
: Req(1)-
Code Name Credit| Preg Elec(2) Level | Semester
Computer Graphics CS101,
€S251 Fundamental 3 CS201 ! 2 2
MAZ203 Numerical Analysis 2 | MA102 2 2
MAZ202 | Probability and Statistics 2 | MAl102 2 2
CS211 Data Struqtures and 3 CS241 | 5 5
Algorithms
. CS141,
CS221 Computer Architecture 3 CS201 1 2 2
- . CS101,
CS261 Artificial Intelligence 3 CS201 1 2 2
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Code Name Credit | Preq Elec(?) Level | Semester

CS311 Algorithm De_S|gn and 3 CS211 | 3 1
Analysis

CS322 Operating Systems 3 CS221 1 3 1

CS331 Neural Networks 3 MA201 1 3 1
Automata and Language CS141,
£S342 Theory 3 CS201 . 3 1
MM301 Introduction to Multimedia 3 Cs241 1 3 1
Technology
CS391 Software Engineering 3 CS211 1 3 1
Al AN Sl
. Req(1)-

Code Name Credit | Preq Elec(?) Level | Semester
CS352 Image Processing 3 CS251 | 3 2
CS323 Embedded & Mobll_lty 3 CS291 | 3 5

Systems Programming
: CS311,
CS332 Parallel Computation 3 CS221 1 3 2
IT251,

IT351 Computer Networks 3 CS221 1 3 2
IT312 | Digital Signal Processing 3 MAZ203 2 3 2
TR301 Training 3 1 3 2
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Code Name Credit | Preq Elec(2) Level | Semester
CS211,
CS472 Cryptography 3 IT351 2 4 1

1S414 Data Mining 3 1S101 2 4 1
CS433 Genetic Algorithms 3 CS201 1 4 1
CS452 Computer Vision 3 CS352 1 4 1
CS462 Machine Learning 3 CS261 1 4 1

PRO401 Capstone Project 1 3 1 4 1
A il Al Sl
. Req(1)-

Code Name Credit | Preq Elec(?) Level | Semester
CS432 Cloud Computing 3 CS211 2 4 2
CS441 | Compiler Construction 3 €S211, 1 4 2

CS342
CS461 Intelligent Systems 3 CS261 1 4 2
CS463 Pattern Recognition 3 CS261 1 4 2
CS434 Soft-Computing 3 CS332 2 3 2
PRO402 Capstone Project 2 3 PRO401 1 4 2
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Code Name Credit| Preq Elec(2) Level | Semester
1S311 Geographical Information 3 1212 1 3 1
Systems

CS322 Operating Systems 3 CS221 1 3 1
1IS341 | Decision Support Systems 3 1S101 1 3 1
1S316 Distributed and Object 3 1212 1 3 1

Databases
1S314 Information Security 3 1S101 1 3 1
CS391 Software Engineering 3 CS211 1 3 1

Al AN Sl
. Req(1)-

Code Name Credit | Preq Elec(2) Level | Semester
1S315 Semantic Web and Graph 3 1S101 1 3 9

Databases
1S317 Advanced Database 3 1S212 1 3 2
15331 File Manager_nent and 3 CS211 1

Processing

IT251,

IT351 Computer Networks 3 CS221 1 3 2
1S313 Data Warehousing 3 1S212 1 3 2
IS318 | Introduction to Data Science 3 1S212 1 3 2
TR302 Training 3 1 3 2
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Code Name Credit | Preq Elec(2) Level | Semester

1S414 Data Mining 3 1S101 1 4 1

1S415 Database Administration 3 1S212 1 4 1

1S416 Transaction Processing 3 1S212 1 4 1

15443 Data Modeling 3 1S212 1 4 1

: : 1S212,

1S419 Information retrieval 3 15331 1 4 1

PRO401 Capstone Project 1 3 1 4 1
A al Al Juadl)
. Req(1)-
Code Name Credit | Preq Elec(2) Level | Semester
IT411 Information As_surance 3 IT351 9 4 9
and Security
IT441 Enterprise Architecture 3 IT351 2 4 2
1S441 Quality Assurance of 3 15101 9 4 9
Information Systems
1S413 | Web Information Systems | 3 15211, 2 4 2
CS241

15411 DevOps Foundations 3 1S212 2 4 2
PRO402 Capstone Project 2 3 [PRO401 1 4 2
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Code Name Credit Preq Elec(2)
1S413 Web Information Systems 3 1S211,CS241 2
N 1S211,
1S417 Multimedia Databases 3 CS241 9
1S211,
IT372 E-commerce technology 3 cs241 2
MM304 Introduction to Multimedia 3 CS241
Technology 2
1S411 DevOps Foundations 3 1S211 2
1S441 Quality Assurance of Information 1S101
Systems 3 2
1S442 Social Information Systems 3 1S211, 1S241 2
IT411 | Information Assurance and Security | 3 IT351 2
IT441 Enterprise Architecture 3 IT351 2
CS432 Cloud Computing 3 CS322 2
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Code Name Credit | Preq Elec(?) Level | Semester
IT312 | Digital Signal Processing 3 MA203 1 3 1
CS322 Operating Systems 3 CS221 1 3 1
CS352 Image Processing 3 CS251 1 3 1
T332 Wireless and_Moblle 3 IT251 1 3 1

Computing
CS391 Software Engineering 3 CS211 1 3 1
IT251,
IT351 Computer Networks 3 CS221 1 3 1
A Al Juaidl)
. Req(1)-

Code Name Credit Preq Elec(?) Level | Semester

IT371 | Web Programming 3 CS141, 1T251 1 3 2
MM303 Virtual Reality 3 CS352 1 3 2
Mma1g | Human Computer | CS352 1 3 2

Interaction
Ethical hacking for
IT313 system 3 CSs101 1 3 2
administration
IT372 E-commerce 3 IT371 1 3 2
technology

IT333 | Network Forensics 3 IT351 1 3 2
TR303 Training 1 3 2
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Code Name Credit | Preq Elec(?) Level | Semester
MM441 Speech Processing 3 IT312 1 4 1

IT441 Enterprise Architecture 3 IT351 1 4 1

Network Analysis and IT351,

7451 Design 3 Ima22| 1 4 1

IT413 Network Security 3 IT351 1 4 1

IT431 Management Network 3 IT351 1 4 1
PRO401 Capstone Project 1 3 1 4 1

SN il Al Jaadl
. Req(1)-
Code Name Credit | Preq Elec(?) Level | Semester
IT473 | Scripting for system 30| T3 | 2 4 2
administration
CS432 Cloud Computing 3 CS322 2 4 2
1T447 Advanced programming 3 IT351 5 4 5
for IT

CS452 Computer Vision 3 CS352 2 4 2
CS461 Intelligent Systems 3 CS261 2 4 2
PRO402 Capstone Project 2 3 |PRO401 1 4 2
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Code Name Credit| Preq Efgé(lz))
CS332 Parallel Computation 3 %Ssilzll 9
IT452 System Integration 3 IT351 2
IT453 Virtual Instrumentation 3 IT452 2
MM304 Introduc%ocr;":gll(\)/lgl;ltlmedla 3 CS241 ,
CS452 Computer Vision 3 CS352 2
CS461 Intelligent Systems 3 CS261 2
CS432 Cloud Computing 3 CS322 2
1T442 Advanced programming for IT 3 IT351 2
IT472 Scripting for system administration 3 IT351 2
CS422 Advanced Computer Architecture 3 CS221 2
CS451 Computer Animation 3 CS352 2
1S317 Advanced Database 3 1S211 2
1S316 Distributed and Object Databases 3 1S211 2
CS462 Machine Learning 3 CS261 2
CS463 Pattern Recognition 3 CS261 2
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Code Name Credit | Preq Elec(?) Level | Semester
MM304 Introduction to Multimedia 3 CS241 1 3 1
Technology
CS322 Operating Systems 3 CS221 1 3 1
CS352 Image Processing 3 CS251 1 3 1
Mm321| D Modeling and 3 | cswot| 1 3 1
Animation
CS391 Software Engineering 3 CS211 1 3 1
IT251,
IT351 Computer Networks 3 CS221 1 3 1
‘_,.a'lﬂ\ o) Al Juadl)
. Req(1)-
Code Name Credit | Preqg Elec(2) Level | Semester
Introduction to Digital CS241 ,
MM302 Video 3 | maz2| ! 3 L
MM322 Game Programming 3 MM304 | 3 2
MM305 Interactive Multimedia 3 MM304 1 3 5
Development
IT312 | Digital Signal Processing 3 MAZ203 1 3 2
MM303 Virtual Reality 3 CS352 1 3 2
Mm31y | Human Computer 3 |cs3s2| 1| o3 2
Interaction

TR304 Training 3 1 3 2
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Code Name Credit| Preqg Elec(2) Level | Semester
MM441 Processing Speech 3 IT312 1 4 1
Mmaz2 | ©F2D Principles 3 | MM304| 1 4 1

Animation
MM411 and Scripting 3 |MM304| 1 4 1
Storyboarding
MM414 Interaction Designing 3 MM311 1 4 1
Programming Interactive
MM415 Systems 3 MM311 1 4 1
PRO401 Capstone Project 1 3 1 4 1
‘_,.a'lﬂ\ o) Al Juadl)
. Req(1)-
Code Name Credit | Preq Elec(?) Level | Semester
IT473 | Scripting for system 30| T3 | 2 4 2
administration
CS432 Cloud Computing 3 CS322 2 4 2
IT447 Advanced programming 3 IT351 9 4 9
for IT
CS452 Computer Vision 3 CS352 2 4 2
MM403 Digital Sound 3 MM304 2 4 2
PRO402 Capstone Project 2 3 PRO401 4 2
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Code Name Credit| Preq Efgc((lz))
MM413 Human Factors and Security 3 MM311 2
MM421 3D Photog;?grg/s;r:%Geometry 3 MM304 ,
MM424 | Game Modification and development 3 MM321 2
CS452 Computer Vision 3 CS352 2

maz | o 3 | cswL |,

1T442 Advanced programming for IT 3 IT351 2

IT472 Scripting for system administration 3 IT351 2
MM403 Digital Sound 3 MM304 2
CS453 Advanced Computer Graphics 3 CS251 2
CS432 Cloud Computing 3 CS322 2
CS463 Pattern Recognition 3 CS261 2
MMA16 3d user mterf?gzlsi tz;nd augmented 3 MM311 ,
MM425 Game Development 3 MM321 2
MM423 Foundations of Game Production 3 MM321 2
MM431 Introduction to Robotics 3 CS251 2
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